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HOACHUTEJBHAASA 3AIINCKA

PabGouast mporpamma mno mnpeaMery «AnreOpa» pa3zpaboTaHa Ha OCHOBE
CJIEAYIOIINX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:

- @enepanbHblil 3aK0H OT 29 aexadps 2012 r. No273-03 «O06 obpa3oBaHuH B
Poccuiickon @enepaunmny;

- denepanbHbIA TOCYJAPCTBEHHOTO 00Pa30BATENBLHOTO CTaHIApPTa OCHOBHOI'O
oOmero oo6pazoBanus (YTBEPXKICH NMPHUKa3oM MHHHCTEpCTBa 00pa30BaHUS M HAYKU
Poccwmiickoii @eneparuu ot 17.12.2010 Ne 1897);

- KoHuenmus ayXOBHO-HPaBCTBEHHOI'O PAa3BUTHUS W BOCHUTAHUS JTUYHOCTH
rpaxxaanuHa Poccun. Jlanumok A.4., KonmakoB A.M., Tumkos B. A. (CrangapTsl
BTOPOIO IMOKOJIEHUS);

- OcHoBHast oOpa3oBarelibHasl MPOrpaMmMa OCHOBHOTO OOIIEro 0Opa3oBaHUs
MBOY OOI Ne 69 ropona Kuposa;

- Anrebpa. Pabouue mnporpammbl. [IpeamerHass nunus yuebnukoB FO.H.
MakaperueBa u apyrux. 7-9 kiaccel: yueOHOe rmocobue uisi 0011eo0pa3oBaTeIbHbBIX.
opranuzanuii / H.I'. Munmtok. — M.: IIpocBemienue, 2018

B cootBerctBuM ¢ yuebHsiM miianom MBOY OOII Ne 69 ropoga Kuposa Ha
u3ydeHue npenmera «Anredpa» B 6 Kiracce mperycCMOTPEHO:

7 xknacc — 102 gaca B roj (3 4aca B HEJICIIO);

8 kmacc — 102 gaca B rof (3 yaca B HEZIEIIIO);

9 kmacc - 102 gaca B roj (3 gaca B HEACIIO).

Jnst 00y4yeHust UCTIOJIb3YIOTCSI CIICAYIONINE YUeOHUKHU:

- AnreOpa. 7 kiacc: y4eOHUK uisi  0OIeoOpa3oBaTelIbHBIX OpraHu3aui /
[FO.H. Makapperue, H.I'. Mwunmiok, K.M. HemkoB wu np.]; mox penakiuen
C.A.TensixoBckoro. - M.: IIpocemienue, 2018.

Anrebpa. 8 kiacc: yueOHUK 111 001ieodpa3oBaTeabHbIX opranu3anuii / [FO.H.

MakaperueB, H.I'. Munaok, K.JM. HemkoB wu J1p.]; mnmox peaakiueu
C.A.TensixoBckoro. - M.: IIpocsemienue, 2018.

Anrebpa. 9 kiacc: yueOHUK 1151 001ieodpazoBaTenbHbiX opranusanuii / [FO.H.
MakaperueB, H.I'. Munmiok, K.M. HemkoB wu 1p.]; noxm pegakuuen
C.A.TensixoBckoro. - M.: IIpocsemienue, 2018.

INMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA»

B pesynbraTe uzydeHus kypca «Anredpa» B OCHOBHOU IIKOJIE TOJDKHBI OBITh
JIOCTUTHYTHI OITPEICIICHHBIE PE3YIIbTATHI.

JIMYHOCTHBIE Pe3yJIbTATHI:

1) BoCmHMTaHHE POCCHICKONW TPaKTAHCKOH WICHTHYHOCTH: MaTPHOTH3MA,
yBaXeHUus Kk OTeuecTBy, MPOLLIOE M HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoia
Poccun; oco3zHanne CBOEH 3THUYECKOW NMPUHAIJIEKHOCTH, 3HAHUE UCTOPHUHU, SI3bIKA,
KYJBTYpPbl CBOETO Hapoj/ia, CBOETO Kpas, OCHOB KYJbTYPHOTO HacleIus HApOJ0B
Poccun u 4yenoBeuecTBa; YCBOEHHE TyMAHUCTUUECKHX, JEMOKPATUUECKUX U
TPAAUIIMOHHBIX  IIEHHOCTEH  MHOTOHAIIMOHAJIBHOTO  POCCHICKOro  OOIIECTBa;
BOCIIMTAHUE YYyBCTBA OTBETCTBEHHOCTH U J10Jra nepea PoanHoii;



2) ¢dopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTU W
CHOCOOHOCTH OOy4aroumxcs K CaMOpPa3BUTHIO M CaMOOOpPAa30BAHHIO HA OCHOBE
MOTHBAlUM K OOYYEHHI0 M II03HAHHIO, OCO3HAHHOMY BBIOOPY U IIOCTPOEHUIO
JaJbHENIIE MHAUBUAYAIBHON TPaeKTOPUU 0Opa3oBaHUs Ha 0a3e OPUEHTUPOBKHU B
mupe mnpodeccuil U Mpo(ecCHOHATBHBIX NPEANOYTEHUM, C Y4€TOM YCTOWYUBBIX
[IO3HABATEJIbHBIX MHTEPECOB, a TAKKE€ Ha OCHOBE (POPMUPOBAHMS YBAKUTEIBHOTO
OTHOILICHUS K TPYAY, Pa3BUTHS OIBITA yUYaCTHUS B COLIUATIBHO 3HAYUMOM TPY/IE;

3) ¢opMupoBaHHWE  IEIOCTHOIO  MHPOBO33PCHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  pa3BUTHUA HAyKH U  OOIIECTBEHHOM  MPaKTUKH,
YUUTHIBAIOIIETO COLIMAJIbHOE, KYJIbTYPHOE, S3BIKOBOE, IYXOBHOE MHOTo00pasue
COBPEMEHHOT'O MHPA;

4) ¢opmupoBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO U JO0OPOXKEIATEIHLHOTO
OTHOUIEHUS K JPYroMy YeJlOBEKYy, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, SA3BIKY,
BEpe, IPAKIAHCKON MO3ULUHU, K UCTOPUH, KYJIbTYPE, PEIUTUU, TPAAULIMUSIM, S3bIKAM,
LEHHOCTSAM HapoJoB Poccun m HaponoB Mupa; TOTOBHOCTH M CHOCOOHOCTH BECTU
JUAJIOT C IPYTUMU JIFOJIbMU U IOCTUTaTh B HEM B3aWMOIIOHUMaHUS;

5) ocBocHHE COLMANBHBIX HOpPM, TpaBHI TIOBEACHUs, pojeid u (opm
COLIMAJIbHON KM3HU B Ipynnax U cOOOIIECTBaX, BKIKOYAsl B3POCIbIE U COLUAIbHBIC
COOOIIECTBA; yYaCTHE B IUKOJIbHOM CaMOYIPAaBJIEHUU U OOLECTBEHHOW MXU3HU B
npeaenax BO3PACTHBIX KOMIIETEHIMH C YY4€TOM PErHOHANbHBIX, ITHOKYJIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMUYECKUX OCOOEHHOCTE;

6) pa3BuTHE MOpPATBHOTO CO3HAHUS W KOMIICTCGHTHOCTH B PCIICHHH
MOpaJIbHBIX MpOOJIeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opMupoBaHue
HPABCTBEHHBIX YyBCTB U HPABCTBEHHOTO MOBEACHMSI, OCO3HAHHOTO M OTBETCTBEHHOTO
OTHOIIIEHHUSI K COOCTBEHHBIM MOCTYIIKaM;

7) dopMupoBaHWE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOINCHUHM |
COTPYJHUYECTBE CO CBEPCTHUKAMH, JETbMHM CTapIIETO M MIAJAILIEr0 BO3pacTa,
B3pOCJILIMM B IIpolecce o00pa3oBaTesIbHOM, OOIIECTBEHHO IIOJIE3HOHM, Y4YeOHO-
UCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJOB JI€ATEIBHOCTH;

8) ¢opmMupoBaHHE IEHHOCTH 3I0pPOBOr0 U 0€30macHOro oOpasa KH3HU;
YCBOEHHE MpaBWJI WHIUBUAYAIBHOIO M KOJUIEKTUBHOIO OE€30MAacCHOTrO MOBEIEHUS B
Ype3BbIYAMHBIX CUTYalUsAX, YTPOXKAIOUIUX >KU3HU U 3J0POBBIO JIIOJIEH, MpaBUII
MOBEACHUS Ha TPAHCIIOPTE U HA JOPOTax;

9) dopMupoBaHHWE OCHOB 3KOJOTHMYECKOW KYJIBTYPBI, COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  JKOJIOTMYECKOTO  MBIIIJIEHUS, Pa3BUTHE  OIbITA
HKOJIOTUYECKH OpPUEHTUPOBAHHON pe(dIEKCUBHO- OLEHOYHOM U MPAKTUYECKOM
JESITEIIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHMe 3HAYCHUS CEMbU B JKU3HU YEJIOBEKAa M OOINECTBA, MPUHATHE
LEHHOCTH CEMEMHOW >KU3HU, YBOXKHUTEIbHOE M 3a00TJIMBOE OTHOILICHHWE K YICHAM
CBOEH CEMbH;

11) pa3BUTHE SCTETHUYECKOTO CO3HAHHS 4Yepe3 OCBOCHHE XYJI0KECTBEHHOTO
Hacieausi HapoJgoB Poccuu u Mupa, TBOPYECKOM MAESITENIBHOCTH 3CTETUYECKOTO
Xapakrepa.

MeTtanpeaMeTHble pe3yJabTaThl:

1) yMmeHue caMOCTOSITENBHO OIPENENATh IIeM CBOEr0 OOydYeHUs, CTaBUTh U
(dopMynupoBath AJis ceOsl HOBbIE 33J]aul B y4eO€ U MO3HABATEIbHOU JESITEbHOCTH,
pa3BUBaThb MOTHBBI U HHTEPECHI CBOEH MO3HABATEIBLHOM JEATEIBHOCTH;



2) yMEHHE CaMOCTOSITEJbHO IUIAHUPOBATH MYTH JOCTHXKECHUS IEJIeH, B TOM
qucje ajdbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Haunbojee A(PPEeKTUBHBIC CIOCOOBI
pelieHust yueOHBIX U NTO3HABATENIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOW JICHCTBUS C IUIAHHUPYEMBIMH pPE3yJIbTaTaMHu,
OCYILECTBJISITh KOHTPOJIb CBOEH AEATEIBbHOCTU B MPOLECCE TOCTUKEHUS pE3yJIbTaTa,
OTPEENATh CIIOCOOBI JEHCTBUI B paMKaX MPEJJIOKEHHBIX YCIOBUN M TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU JACHUCTBUSA B COOTBETCTBUM C U3MEHSIONIECHCA CUTyallue;

4) yMeHHWE OIICHMBAaTh IPABWJIBHOCTh BBIMIOJHCHHUS YYeOHOW  3a/ayw,
COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

5) BiajeHUe OCHOBAMH CAaMOKOHTPOJISI, CAMOOIICHKH, TIPHHATHS PEIICHUN U
OCYILECTBJICHUSI OCO3HAHHOTO BBIOOpA B yUEOHOI M MO3HABATEIBHOMN AESTEILHOCTH;

6) yMmMeHHWe oOIpenenaTh IOHATHSA, CO3[aBaTh OOOOIICHWS, YCTaHABIUBATH
aHaJIOTUM, KJIACCU(UIIMPOBATH, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI U KPUTEPUU
JUTs1 KaccuUKaIi,

7) ycTaHaBIMBAaTh NPUYMHHO-CICACTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE
paccykJieHue, ymo3akitoueHue (MHAYKTHUBHOE, NEIyKTUBHOE M IO aHAJOTUH) U
JI€JIaTh BBIBO/IBI;

8) yMmeHMe co3naBaTh, NMPUMEHSATh M MPEOOPA30OBBIBATH 3HAKH W CHUMBOJIBI,
MOJICNIA U CXEMBI JUIsI pEIICHUs] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

9) CMBICIIOBOC UTEHHE;

10) ymMmeHHE OpraHM30BBIBaTH Y4YeOHOE COTPYJHHUYECTBO W COBMECTHYIO
JIEATEIIBHOCTh C YUYUTEJIEM M CBEPCTHUKAMU; pab0OTaTh UHAUBUIYAIHHO U B TPYIIIIE:
HaxoJUTh OOIllee pelIeHHEe W pa3peniaTh KOHPIUKTHI Ha OCHOBE COTJIAaCOBaHUS
MO3UIINHI U y4eTa UHTEPECOB; POPMYITUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE
MHEHHE;

11) yMeHHE OCO3HAHHO HCIIOJIB30BATh PEUEBBIC CPEJICTBA B COOTBETCTBHH C
3a/layeii KOMMYHHKAIIMW JJI1 BBIPAKEHUS CBOWMX YYBCTB, MBICIEH M MOTPEOHOCTEH;
IJIAHUPOBAHUS U PETYJIALIMU CBOEH JESATEIbHOCTH; BJIAJIEHUE YCTHOM M MUCbMEHHOM
PEUYBI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

12) hbopMupoBaHKe W pa3BUTHE KOMIIETCHTHOCTH B 00JACTH HCIOJIb30BAHHUS
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (mamee MKT- komnerenium);
pa3BUTHE MOTHBAIMU K OBJIAJICHUIO KYyJIbTYpOW aKTUBHOTO MOJIb30BAHUSI CIIOBAPSIMU
U JIPYTUMU MIOUCKOBBIMU CUCTEMAMU;

13) popmupoBaHue ¥ pa3BUTHE DKOJOTHYCCKOTO MBIIUICHUS, YMEHHUE
MPUMEHSTh €ro B IO3HABaTeJbHOW, KOMMYHUKATUBHOM, COIMAIbHOW MPAKTUKE W
npodeCCUOHAIBHONM OPUEHTAIIUH.

B cootrBerctBun ¢ ®I'OC OOO BBIOEHAIOTCS TPHU TPYIIBl YHUBEPCAIBbHBIX
y4eOHBIX JIEUCTBUM: PEryIsTUBHbIC, TO3HABATEIbHbBIE, KOMMYHUKATUBHBIE.

Pecynamuenvie YY/|

1. Vmenue camocmosmenvuo onpedenamo yeau oOyyeHus, cmasumov U
Gopmynupoeams HoGble 3adauu 6 yuebe U NO3HABAMENbHOU O0esmenbHOCHU,
paszeueams  MOMUBbLL U UHMEpPecbl CE0EU NO3ZHABAMENbHOU  0esamenbHOCHU.
Obyuarowutics cmodrcem:

® AHANM3HUPOBAThH CYIIECTBYIOIINE U IUIAHUPOBATH OyIylire o0pa3oBaTelIbHbIC
pe3yibTaThl;

® ONpENENATh COBMECTHO C II€1aroroM KPUTEPHUH OLICHKH IUIAHUPYEMBIX



o0pa3oBaTeIbHBIX PE3YJIbTATOB;

® YACHTU(PUIUPOBATh MPENSATCTBUSA, BO3HUKAIOUIME TMPU  JOCTHXKEHUU
COOCTBEHHBIX 3aIlJIaHUPOBAHHBIX 00PA30BATEIbHBIX PE3YJIbTATOB;

® BLIIBUTATh BEPCUU MPEOJIOICHUS MPEMSITCTBUH, (OPMYIHPOBATH TUIIOTE3HI,
B OT/ICJIbHBIX CITy4asiX — MPOTHO3UPOBATh KOHEUHBINA PE3YJIbTAT;

® CTaBUThH LieNb W (opMyIUpoBaTh 3a/ladyd COOCTBEHHOW 00pa30BaTEIbHOU
NEATETPHOCTH C  Y4YE€TOM  BBISBICHHBIX  3aTPYJHEHUH ©  CYIIECTBYIOIIUX
BO3MOKHOCTEH;

® 00OCHOBBIBaTh BBIOPAHHBIC TOIXOIbI M CPEACTBA, HCIIOJIB3YEMBIC IS
JTOCTIDKEHHSI 00pa30BaTEIbHBIX PE3yJIbTATOB.

2. Ymenue camocmosmenbHo NAAHUPO8AmMs nymu OOCMUNCEHUS yenell, 8 Mom
yucne anvmepHamueuvie, 0CO3HAHHO blOUpams Hauboee 3ppexmusHvie cnocoowvl
peuieHus y4eonvix u nozHagamenvuvix 3a0ad. O0yyarowuiicsi CMOXKET:

® OmpeeNsITh HEOOXOAMMBbIE JCHCTBUS B COOTBETCTBUU C Yy4eOHOU U
MO3HABATENILHOM 3a]]a4eil U COCTaBIISATh aJITOPUTM MX BBITIOJIHEHHUS,;

® 00OCHOBBIBaTh U OCYIIECTBIISTh BHIOOP Hauboisiee 3PGEKTUBHBIX CIIOCOOOB
penieHust yueOHBIX U TO3HABATEIbHBIX 33/1a4;

® OIpeeIsITh/HaX0IUTh, B TOM YHUCJIE U3 MPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS
JUTSl BBITIOJTHEHUST y4eOHOM U MMO3HaBaTEIHHOM 3a/1a4K;

® BLICTpaWBaTh JKM3HEHHBIC IUIAHBI HA KPATKOCPOUHOE OymyIiee (OmpenemsTh
IIEJICBbIC OPHEHTHPHI, (HOPMYJTUPOBATh aJeKBAaTHBIE WM 3aJa4dl W Tpejiararhb
TEHCTBUS, YKa3bIBask 1 00OCHOBBIBASI IOTHUECKYIO IMOCIEAOBATEIIBHOCTD I1aroB);

® BHIOMpATh U3 TPEAIOKCHHBIX BapHAHTOB M CaMOCTOSITEIbHO HCKAaTh
CpeICTBa/pecypChl IS PEIICHUS 3a1auu/I0CTKESHUS 1IEITH;

® COCTAaBISITh IIAH pEHICHUS TMPoOJeMbl (OMUCHIBATh JKU3HEHHBIM ITHUKII
BEITIOJTHCHUS TPOCKTA, AJITOPUTM MPOBEACHUS UCCIICTOBAHNUS );

® OmnpeeNsaTh MOTCHIMAIbHBIC 3aTpyAHEHUS TpPH pEIIeHUd Y4eOHOW u
MO3HABATENILHOM 3a/]a4il M HAXOJAUTh CPEJICTBA ISl UX YCTPAHEHUS,

® OMKCHIBATH CBOM OMBIT, OPOPMIISISL €TO IS Tepejavuu IPYTUM JIFOJISIM B BHJIE
QITOpUTMa PEIICHUS PAKTUYECKUX 3a]1a4;

® TUTAHMPOBATH U KOPPEKTHUPOBATH CBOIO MHIWBUIYATHHYIO 00pa30BaTEIIbHYIO
TPACKTOPHUIO.

3. Ymenue coommnocumv ceéou Oeticmeus ¢ nianupyemviMu pe3yibmamami,
oCyWecmenams KOHMpOAb C80eU OeamelbHOCmU 8 npoyecce OO0CHUNCEHUs.
pe3yibmama, onpeoensims cnocobbl 0elicmseuil 8 pamKax NPeoloHCEeHHbIX YCIO08UL U
mpeOo6anull, KOPpeKmMupo8ams c80U OeUCMEUs 8 COOMBEMCMBUU C USMEHAIOWELCS]
cumyayuet. O6y4awuiicsi CMOMCem:

® pa3nIMyYaTh pe3yJbTaThl W  CIIOCOOBI  JIEWCTBMA TIPH  JOCTHIKCHUU
pe3yIbTaTOB;

® OMpeesITh COBMECTHO C TIEAAroroM KpUTEPUU JTOCTHUKEHUS TUTAHUPYEMBIX
PE3YNIbTATOB U KPUTEPUU OIICHKU CBOEH yUeOHOU eI TeTbHOCTH;

® CHCTEMATU3UPOBaTh (B TOM YHCJIE BBIOMPATh MPUOPUTETHHIE) KPHUTEPUU
JOCTIDKECHUSI TUTAHUPYEMBIX Pe3yJIbTaTOB U OIIEHKU CBOEH e TEIbHOCTH;

e oTOMpaTh WHCTPYMEHTHI IS  OIICHUBAHUS CBOCH  JIEATEIHHOCTH,
OCYIIECTBJISITh CAaMOKOHTPOJIb CBOEH MEATETLHOCTH B paMKax MPEI0KEHHBIX
YCJIOBUH U TpeOOBaHUI;

® OIICHMBATh CBOIO JEATEIbHOCTb, AHAIM3UPYS W APTYMEHTHUPYS NPUUYMHBI



JOCTUKEHHUS WIIA OTCYTCTBUS INIAHUPYEMOTO PE3yJIbTaTa;

® HAXOJUTh HEOOXOAMMBbIE M JOCTATOYHbIE CPEACTBA JUISl BBINOJHEHUS
y4eOHBIX JEHCTBUIN B U3MEHSIONIEHCS CUTYaIINH;

® paboTas 1o CBOEMY IJIaHy, BHOCUTb KOPPEKTHUBBI B TEKYIIIYIO JESTEIbHOCTD
Ha OCHOBE aHAJIN3a W3MEHEHUW CUTyaluu IS TOJIYYEHHs 3aIllaHUPOBAHHBIX
XapaKTepUCTUK/TIOKA3aTeNIel pe3ybTara;

® YCTaHABIIUBATh CBA3b MEXKY MOJTYYEHHBIMU XapaKTEPUCTUKAMU Pe3ysibTaTa
U XapaKTepUCTUKAMH TMpolecca ACSITEIbHOCTH U MO 3aBEPIICHUM JESTEILHOCTH
npejuiaraTh M3MEHEHUE XApPAaKTEPUCTUK TMpoIecca JJisi TMOJYyYECHUS YIYUYIIEHHBIX
XapaKTepUCTHUK PE3YJIbTaTa;

® COOTHOCHUTH CBOM JICHCTBHUS C LEIBI0 OOyUYCHUSI.

4. Vmenue oyenusamv NpasuIbHOCMb  BbINOJIHEHUs  Y4eOHOU  3a0adu,
cobcmeennvie 8603MoxucHocmu ee peutenust. QOyUaowuiics cMoxcem:

® OMNpeeNsaTh KPUTEPUM TPABWIBHOCTH  (KOPPEKTHOCTH)  BBIMOJHEHUS
y4eOHOM 3a7a4H;

® aHAIM3UpOBaTh U  OOOCHOBBIBaTH IMPUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTApUS JUIs BBIMOJTHEHUS yueOHOM 3a1auH;

® CBOOOJHO TIOJIb30BAThCSl  BBIPAOOTAHHBIMU  KPUTEPUSIMU  OILEHKH U
CaMOOIIEHKH, UCXO/IS U3 1IEIU U UMEIOIIMNXCS CPEJICTB;

® OIICHMBAaTh TMPOAYKT CBOEM JEITEIBHOCTH IO 3aJaHHBIM  W/WIU
CaMOCTOSITEJIbHO ~ OTMPENICNICHHBIM  KPUTEPUSIM B COOTBETCTBUM C  IEJIBIO
JEATEIIbHOCTH;

® 00OCHOBBIBaTh JIOCTHKUMOCTh I1I€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OIICHKH CBOMX BHYTPEHHUX PECYPCOB U JIOCTYMHBIX BHEITHUX PECYPCOB;

® (UKCUPOBATh U aHATU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

5. Bradenue ocHosamu camoKOHMPONA, CAMOOYEHKU, NPUHAMUSA peuleHUll U
ocywecmenenus 0CO3HaHHO20 8bl00Pa 6 YYeOHOU U NO3HABAMENbHOU 0esmelbHOCHIU.
Obyuarowuticst cmodicem.

® aHAIM3UPOBaTh COOCTBEHHYIO YU€OHYIO M TTO3HABATEIBLHYIO JIEATEILHOCTh U
JeSATEILHOCTD JIPYTUX 00yUYaOIUXCs B MPOIIECCE B3aUMOITPOBEPKH;

® COOTHOCHUTh pEaJbHblE W IUIAHUPYEMBbIE PE3yJIbTaThl WHIAUBHIYaJIbHOU
oOpa3oBaTeIbHON  NIESITEIBHOCTH U JejaTh  BBIBOABI O  TPUYMHAX €€
YCHEMHOCTU/A(PPEKTUBHOCTH WM HEYCHEIIHOCTU/HEIPPEKTUBHOCTH, HAXOAUTh
criocoObI BBIX0J1a U3 KPUTUUECKOMN CUTYaIUU;

® I[pUHUMATh pEIICHWE B Y4YEOHOM CHUTyallud U OLICHUBATh BO3MOKHBIC
MOCJIEACTBUS PUHSITOTO PEIICHUS;

® ONpEeICIIsITh, KaKue JEeUCTBUS M0 PEIICHUI0 YUeOHOM 3a/1auu WK MapaMeTphl
ATUX JIEUCTBUU TMPHUBEIM K TMOJYYCHUIO HUMEIOIIErocsl TMPOAYKTa Yy4eOHOM
JEATEIIbHOCTH;

® JIEMOHCTPUPOBATH IPUEMBI peryJsnumn COOCTBEHHBIX
NICUXO(PU3NOTIOTHIECKUX/IMOIIMOHATBHBIX COCTOSIHUM.

Ho3naseamenwvnvie YY/[

6. Ymenue onpeoensme nouamus, coszoasamv 0000weHUs, YCMAHABIUBAMb
amanoauu, Klaccuguyuposams, CAMOCMOSAMENbHO  6blOUPAMb  OCHOBAHUS U
Kpumepuu Ol KIacCu@uxkayuu, yCcmauasiueams NPUYUHHO-CLeOCMEEHHblE CBA3U,
CMpOUmMb J102UYECKOe PACCYHCOeHUe, YMO3aKaoueHue (UHOYKMmusHoe, 0e0yKmuHoe,



no ananocuu) u oenamsv 6vi800bl. QOYYAIOWUIC CMOJICEN.:

® 110/10MpaTh CJIOBA, COMOAYMHCHHBIC KIIFOUEBOMY CIIOBY, OIPEICIISAIONINE €ro
TIPU3HAKU M CBOWCTBA,

® BLICTpaMBaTh JIOTHUCCKYIO IIETIOYKY, COCTOSIIYIO M3 KJIOYEBOTO CJIOBa U
COIMOYMHCHHBIX €MY CJIOB;

® BBHIICIIATH OOIIMIA MPU3HAK WIIM OTJIMYME JABYX WU HECKOJBKHX IPEIMETOB
WM SIBIICHUH ¥ OOBSICHATH WX CXOJICTBO U OTJIHYMS;

® 00BCIMHATH MPEIMETHI M SIBJICHHUS B TPYIIIHI IO ONPE/ICIICHHBIM IPU3HAKaM,
CpaBHUBATh, KJIACCU(PHUIIMPOBATH U 000011aTh ()aKTHI U SABJICHUS;

® DAa3IMYaTh/BBIICTATH SIBICHUE U3 OOIIETO psia APYTHUX SBICHUN;

® BLIICIIATh NPUYMHHO-CJICICTBEHHBIC CBSI3M HAOJIOMACMBIX SIBJICHUA WIIH
COOBITHH, BBISBJISITH TNPUYMHBI BO3HUKHOBEHHUS HAOJIOMAEMBIX SBJICHUH WA
COOBITHI;

® CTPOUTH PACCYXKJICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U
OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pACCYXKJICHHUE€ Ha OCHOBE CpaBHEHHUS IMPEAMETOB U SBIICHU,
BBIJICTISISL TIPU OTOM MX OOIIME TIPU3HAKHU M Pa3IHYKs;

® y3j1araTh MOJYYCHHYIO WH(GOpPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE
peaeMon 3aJ1auu;

® CaMOCTOSATENLHO YKa3bIBaTh HAa WH(OPMAIMIO, HYKIAIOIIYIOCS B TIPOBEPKE,
npemiaraTh ¥ MPUMEHSTh CIIOCO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMAIIHH,

® OOBSCHATH SBIICHUS, TIPOIIECCHI, CBSI3U W OTHOIICHUS, BBIABISIEMBIC B XOJIC
MMO3HABATEILHOW U UCCIIEIOBATENBCKOM AEATEIbHOCTH;

® BLISABJIATH M Ha3bIBaTh IPUYHUHBI COOBITHS, SBJICHHS, CaMOCTOSTEIbHO
OCYIIIECTBIISSI IPUYUHHO-CIICICTBCHHBINA aHAJIU3;

® jic/iaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HBIX TOUYEK 3PCHUS,
MOJITBEPXKIATh  BBIBOJT COOCTBEHHOW apryMEHTAIlMed WM  CaMOCTOSITEIILHO
MOJTy4YCHHBIMU JJAHHBIMHU.

7. Ymenue cozoasame, npumensms u npeoopazoeviéams 3HAKU U CUMBOJIbL,
MOOenu U cxembl O peuleHus y4eOHbIX U no3nasamenvbhvix 3aoayd. Ooyuarouuiics
cModcem:

e 0003HaYaTh CHMBOJIOM U 3HAKOM IMPEIMET H/UJIH SBJICHHE,

® ONpeeiITh JIOTHYECKUE CBS3M MEXAY TNpeIMETaMHU W/WIH SBICHUSIMH,
0003Ha4YaTh JaHHBIC JOTUYCCKUE CBSI3U C TIOMOIIBLIO 3HAKOB B CXEME;

® Co31aBaTh aOCTPAKTHBIA WJIU pealibHBIN 00pa3 MpeaMeTa U/ SIBIICHHUS,

® CTpPOUTh MOJEJIb/CXeMYy Ha OCHOBE YCJIOBHH 3aJaud W/WiM crocoba ee
pelIcHus;

® co3JaBaTh BepOajbHBIC, BEIICCTBEHHBIE M HWH(OPMAIIMOHHBIE MOJACIH C
BBIJICIICHUEM CYIIECTBCHHBIX XapaKTEPUCTUK OOBEKTa IJIsi OMpEeneecHUs criocoba
pEIIIeHUs 33]]a4H B COOTBETCTBUU C CHTYAIlUCH;

® TICPEBOJIUTH CJIOXKHYIO TIO0 COCTaBy (MHOTOACIEKTHYI0) WH(MOpMAIUIO0 U3
rpadudeckoro uiu GopMaTu30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHHS B TEKCTOBOE
1 Ha000POT;

® CTPOWTH CXEMY, aJITOPUTM JCWCTBHS, WCIPABIATH MM BOCCTaHABJIMBATH
HEW3BECTHBIM paHEe aJTOPUTM HA OCHOBE HMMEIOIIETOCS 3HAHWS 00 OOBEKTe, K
KOTOPOMY MPUMEHSICTCS aJITOPUTM;

® CTPOUTH JOKA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;



® aHAIM3UPOBATh/PEPIICKCUPOBATH OMBIT PAa3padOTKH U pealn3aluu y4eOHOro
MPOEKTa, HCCIeNOBaHUsl (TEOPETUYECKOTO, HMIIUPUUECKOT0) C TOYKU 3PEHHUS
perieHust TpoOIeMHOM CUTyalluu, JOCTUXKEHHUS MOCTABJICHHOM 11eJId W/ UM HA OCHOBE
3aJIaHHBIX KPUTEPUEB OLIEHKH MPOAYKTa/pe3yIbTaTa.

8. Cmoicnosoe umenue. O6yuarOuWuIicss CMONcem:

® HaXOJUTh B TEKCTEe TpeOyemyro MH(pOpMalHiO (B COOTBETCTBHM C LIEISIMU
CBOEH JIEATEIIbHOCTH);

® OPHEHTUPOBATHCS B COJICPKAHUU TEKCTA, MOHUMATh IEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpHUPOBATH TEKCT;

® YCTaHABJIMBATh B3aMMOCBS3b OINHCAHHBIX B TEKCTE COOBITH, SIBJICHUU,
IPOLIECCOB;

® DPE3IOMHPOBATH INIABHYIO HJICI0 TEKCTA;

® 11peoOpa3oBbIBATH TEKCT, MEHSISI €r0 MOJAIBHOCTD (BbIpaKEHUE OTHOIICHUS
K COJIEp)KaHUIO TEKCTa, IEJIEBYI0 YCTAHOBKY peYH), HHTEPIPETUPOBATH TEKCT
(Xy/10’)KECTBEHHBIH M HEXYJO0KECTBEHHbIH — y4eOHBbIN, HAyYHO-TIOMYJISPHBIH,
UH(OPMAITMOHHBIN );

® KPUTHUYECKHU OIICHUBATH CO/IepKaHue U GopMy TEKCTa.

9. opmuposanue u  pazsumue  IKOIOSUHECKO2SO  MbIULIEHUS,  YMEHUe
NPUMEHSAMb €20 8 NO3HABAMENbHOU, KOMMYHUKAMUBHOU, COYUAIbHOU NpaKmuke u
npogheccuonanvrou opuenmayuu. O6y4arOWUICA CMONHCEM:

® OMpeeNsITh CBOE OTHOIIEHUE K OKpYKAIOIIEH cpene, K COOCTBEHHOU Cpejie
0o0uTaHUS;

® AHAM3UPOBATh BIMSHUE JKOJIOTUYECKUX (PAKTOPOB HA cpeay OOuTaHus
YKUBBIX OPTaHU3MOB;

® NPOBOJAUTH TPUYMHHBIA W  BEPOSATHOCTHBIA  aHAM3  Pa3IMYHBIX
AKOJIOTUYECKUX CUTYAIUN;

® [IPOTHO3UPOBATh H3MEHEHHUS CUTyallUM NPU CMEHE JEHCTBHUS OJHOTO
dakTopa Ha ipyro# GpakTop;

® DPACTIPOCTPAHSTH DKOJOTMUYECKHE 3HAHWUA U Y4acCTBOBATh B IMPAKTUUECKUX
MEpONPUATHAX IO 3AIIUTE OKPYKAIOIIEH CPEIbI.

10. Passumue  momusayuu Kk  061a0€HUl0  KVIbMYpPoOU  AKMUBHO20
UCNONIL308AHUS CTIOBAPEU, CNPABOYHUKOS, OMKPLIMbBIX UCMOYHUKOS UHDOpMayuu u
91eKMPOHHBIX NOUCKOBbIX cucmem. QOyUaowuiics CMOMCem.:

® ONpeaeiIsSITh HEOOXOAUMBIE KITHOUEBbIE MOMCKOBBIE CJIOBa U (HOPMUPOBATH
KOPPEKTHBIE MIOUCKOBBIE 3aMPOCHI;

® OCYIIECTBIIATh B3aUMOJICHCTBUE C DJIEKTPOHHBIMU MTOMCKOBBIMH CUCTEMaMHU,
0a3zaMu 3HaHW, CIPABOYHUKAMU;

e (hopMUpOBaTh MHOXKECTBEHHYIO BBIOOPKY U3 Pa3JIMUHBIX HCTOUYHHUKOB
uHpopMauu i1 00beKTUBU3AIMH PE3YIbTaTOB MTOUCKA;

® COOTHOCHUTH MOJIYYEHHbIEC PE3YJIbTaThl MTOMCKA C 33/lauaMH U UEISIMH CBOEH
JEATEIIbHOCTH.

Kommynuxkamuenvie YY/[

11. Vmenue opeanuzosvieams yuebHoe compyoHuuecmeo ¢ neoazozom u
COBMECMHYI0  0eAMEeNbHOCMb ¢ Nneda2o2coM U  C8ePCHMHUKAMU,  pabomamy
UHOUBUOYATILHO U 8 2pYNNe: HAX00UmMb 0dwee peulenHue U paspeuams KOHGIUKmMol Ha
OCHO8e  CO21ACO8AHUA  NO3UYUL U  ydema UHmMepecos;,  opmyauposamo,
apeymeHmuposams u omcmausams ceoe MHernue. Q0yuarowuiicsa CMoxicem.:



® OIpeesITh BO3MOKHBIE POJIM B COBMECTHOM 1€ TEIbHOCTH;

® UIpaTh ONPEIETIEHHYIO POJIb B COBMECTHOM J1€ITEIbHOCTH;

® IPUHUMATh MO3ULIUI0 COOECEeIHUKA, TOHUMAs MMO3UIIMIO PYroro, pa3indarh
B €r0 peurd MHEHHUE (TOUKY 3pEHHS ), T0Ka3aTeIbCTBA (ApTyMEHTHI);

® onpeneNsaTh CBOM  JEHCTBUA W JICUCTBUSL  MapTHEpa, KOTOpPbHIE
CIIOCOOCTBOBAJIM WJIM MPENSATCTBOBAIN POJYKTUBHON KOMMYHUKAIIHH;

® CTPOUTH MO3UTHBHBIC OTHOIICHHUS B IpOIecCce YU4eOHOW W MO3HABATEIBHON
JEATEIIbHOCTH;

® KOPPEKTHO W apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHUS, B
JMCKYCCUU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, TepedpasrupoBaTh CBOIO MBICIT;

® KPUTHUYCCKA OTHOCUTBHCS K COOCTBEHHOMY MHEHHWIO, YMETh IPHU3HABAThH
OIMOOYHOCTH CBOETO MHEHUS (€CITM OHO OITHOOYHO) U KOPPEKTUPOBATH €T0;

® 1pejlarath aAlbTEPHATUBHOE PElICHNE B KOH(MIUKTHON CUTYyaIluu;

® BLIJICIIATH OOIIYIO TOUKY 3pEHHUS B TUCKYCCHH;

® JIOrOBapHBaThCS O MPABUIIAX U BOMPOCaX ISl 00CYKI€HHSI B COOTBETCTBHUH C
ITIOCTABJICHHOW MEPE TPYIIION 3a1auei;

® OpraHu30BbIBaTh 3(PPEKTUBHOE B3aUMOJICHCTBHE B TpyIe (ONpenensiTh
oO1ue 1eNu, pacpeiesiTh PO, I0rOBAPUBATHCS APYT C APYTOM U T. 1.);

® YCTpaHATh B paMKax Juajiora pa3pbiBbl B KOMMYHUKAIMHU, 00YCIOBICHHbBIC
HEITOHUMAHUEM/HETIPUSATUEM CO CTOPOHBI coOeceqHUKa 3afaud, (QOopMbl WIH
coJlep KaHus AuaJiora.

12. Ymenue ocosnanno ucnonvzosams peuegvie cpedcmsa 8 cOOmMEemcmsuu ¢
3a0aueti KOMMYHUKAYUU OJISl GbIPANCEHUS CBOUX YYBCME, MblCael U nompebHocmel
0Nl NIAHUPOBAHUSL U pe2YIayuu C80eu O0esameNbHOCMU, 61d0eHue YCMHOU U
NUCOMEHHOU  peublo, MOHON02UYeCKOU KoHmeKkcmHuou peuvto. Obyuarowuiics
cModKcem:

® OmnpeeNaTh 337adyy KOMMYHHUKAIMM U B COOTBETCTBUU C HEW OTOMpATH U
MCIIOJIb30BaTh PEUYEBBIE CPEICTBA;

® TIPE/ICTaBIATh B YCTHOW WJIM MHCHbMEHHOW (opMe pa3BEepHYTHIM IIaH
COOCTBEHHON HESATEILHOCTH,

® CoOI0/1aTh HOPMBI ITyOJTUYHOM peyH, periaMeHT B MOHOJIOTE U TUCKYCCUU B
COOTBETCTBUM C KOMMYHHUKATUBHOM 33]1a4€H;

® BbHICKAa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXXJICHUE) U 3allpaliiBaTh MHCHUE
napTHepa B paMKax JUaJiora;

® [pUHMMATh pEIICHWE B XOJE Juajiora M COrJacoBbIBaTh €ro ¢
cOO€ECETHUKOM;

® CO3/1aBaTh IHUCHMEHHBIC TEKCThl PA3JMYHBIX TUIIOB C HCIIOJIh30BAaHUEM
HEO0OXOIMMBIX PEUEBBIX CPEJICTB;

® LCIIOJIb30BaTh CPEACTBA JIOTUYECKOM CBSI3M JJIsi BBIACJICHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS;

® 1ICII0JIb30BaTh BepOaIbHBIE U HEBEPOAIBbHBIE CPENICTBA B COOTBETCTBUU C
KOMMYHHUKAaTUBHOU 3aJ1a4€l;

® o1eHUBaTh AP(HEKTUBHOCTH KOMMYHUKAIIMU TTOCIIE €€ 3aBEPIICHMUS.

13. Dopmuposanue u pazsumue KomnemeHmHoCmu 6 001ACMU UCNOTL30BAHUSL
UHGDOPMAYUOHHO-KOMMYHUKAYUOHHBIX mexHoao2ull (Oanee — HKT). Obyuarowutics
cModcem:

® [[CJICHANPABIICHHO HCKaTh U MCIOJb30BaTh MH(GOPMAIIMOHHBIE PECYPCHI,



HEOOXOAUMBIE JIJISl PEIICHUs] YYEOHBIX U MPAKTUUECKUX 3a7a4 C MOMOILBIO CPEJICTB
HKT;

® 1ICII0JIb30BaTh I Mepejayl CBOMX MBICIEH €CTeCTBEHHbIE U (hopMasibHbIC
S3BIKU B COOTBETCTBHUHU C YCIOBUSIMU KOMMYHUKAIINH;

® OIepUpPOBaTh JJAHHBIMU MIPH PEILICHUU 33]1a4H;

® BLIOMpaTh  aJCKBATHbIE  3aJa4€  HWHCTPYMEHTHl M  HCIOJIb30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUM I pEIIeHUs y4eOHBIX 3a7ad, B TOM YHCIE MIJIA:
BBIUMCJICHHSI, HAMMCAaHUS THUCEM, COYMHEHMH, IOKIAIoB, pedeparoB, CO3AaHUsA
IIpe3eHTauun U Jp.;

® ICIOIb30BaTh MHPOPMAIIMIO C YUETOM STUYECKUX U MTPABOBBIX HOPM;

® co3/1aBaTh IHU(PPOBBIE PECYPCHl Pa3HOTO TUMA U JJS Pa3HBIX ayJUTOPHIA,
coOmoaat  MHPOPMAIMOHHYI0 TUTHEHYy W TpaBujia  HWHOOPMAILMOHHOU
0€30MacHOCTH.

IIpenmeTrHble pe3yJibTaThl:

1) ¢dopMmupoBaHue MPEACTABICHUH O MaTeMaTHKE KaK O METOJC MO3HAHHMS
JEUCTBUTEITLHOCTH, TTO3BOJISIONIEM OIKUCHIBATh U M3ydaTh PEaIbHbIE MPOIECCHl U
SIBJICHUSL:

®0CO3HaHHE POJIM MAaTEMATUKH B pa3BuTuH Poccun u mupa;

®BO3MOXXHOCTh TPHUBECTH TMPUMEPHI U3 OTEUYECTBEHHOM H BCEMHPHOM
UCTOPUHN MATEeMaTUYECKUX OTKPBHITUH M UX aBTOPOB;

2) pa3BUTHE YMEHHWI paboTaTh ¢ Y4YeOHBIM MaTEMATHYECKUM TEKCTOM
(aHanmm3MpoBaTh, H3BJIEKATh HEOOXOAUMYIO HH(pOpPMAIUI0), TOYHO W TPaMOTHO
BBIPAKATh CBOU MBICIIM C MPUMEHEHHEM MAaTEMaTUYeCKOW TEPMHHOJOTUU U

CHMBOJIMKH, IMPpOBOAUTD KHaCCI/I(I)I/IKaHI/II/I, JOTNYCCKHC O6OCHOBaHI/I$I,
JO0Ka3aTCJIbCTBA MAaTCMAaTHYCCKUX YTBep)K,HeHHﬁI
¢ OIICPUPOBAHUC IIOHATHUAMM.: MHOJXCCTBO, OJICMCHT MHOKCCTBA,

MOJAMHOYKECTBO, MPHUHAJICKHOCTh, HAXOXKACHUE TMEpeceueHusi, OObEeAUHEHUS
MOAMHOKECTBA B MPOCTEUIIINX CUTYaALIUSIX;

®PEIIICHNE CIOKETHBIX 3a/[a4 Pa3HbIX TUIIOB HA BCE apu(PpMeTUIECKue AeHCTBUS;

eTIpUMEHEHHE CIoco0a TOMCKAa PEIICHUs 3aJayd, B KOTOPOM pPacCyKJICHHUE
CTPOUTCS OT YCIOBHS KTPEOOBAHUIO MJIM OT TPEOOBAHUS K YCIIOBHIO;

®COCTaBJICHUE TIUIaHA pPEIICHUS 3aJ1auM, BBIJCJICHUE OTAoB €€ PEIIeHUs,
WHTEpIIpeTalusi BBIYUCIUTEIBHBIX  PE3yJbTaTOB B  3ajaye, HCCIEI0BaHUE
MOJTYYE€HHOTO PellIeHUs 3a/1a4u;

®HAXOXKJICHHUE TIPOIICHTA OT YMCJIIa, YMCIia MO MPOILIEHTY OT HEro, HaXOXKJICHUS
MPOIIEHTHOTO OTHOIICHUS JIBYX YHCEJ, HaXOXJICHHS IMPOIEHTHOTO CHMXEHUS WU
MPOIIEHTHOTO MOBBIIICHUS BEIMUUHBI;

epEIICHUE JJOTMYECKUX 3aJ1ay;

3) pa3BHTHE TMPEACTABICHUHA O YHCIC M YHCIOBBIX CHCTEMax OT
HAaTypaJIbHBIX JI0 JICUCTBUTENBHBIX YHCEJ; OBJIAJICHUE HaBBbIKAMU YCTHBIX,
MUChbMEHHBIX, THCTPYMEHTAIBHBIX BHIUYMCIICHUMN:

® OTICPUPOBAHUE  TOHATHUSAMM: HATypajJbHOE  YHCJIO, IEJI0€  YHCJIO,
OOBIKHOBEHHAsI APOOb, MeCITUYHAS IPOOb, CMEIIaHHOE YUCJIO0, PAIIMOHAIBHOE YHCIIO,
HMppalMOHAIBLHOE YUCIIO;

® 1ICITOJIb30BAaHNE CBOMCTBA UYHCENI W 3aKOHOB apH(METHUYCCKUX OIepaIuil ¢
YHCJIaMH TIPY BBITIOJITHEHUU BHIYMCIICHUM;



® 1ICIIOJIb30BaHUE MPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 npu BbIOJIHEHUU
BBIUMCJIEHUN U PEILICHUH 33/1a4;

® BBINIOJIHEHNE OKPYTJIEHUS YUCEN B COOTBETCTBUU C IIPaBUIIAMU;

® CPABHEHHE YHCET;

® OLICHMBAHUE 3HAYEHHUS KBAJPATHOINO KOPHS U3 IOJOXKHUTEIBHOIO LIEJIOro
qHCIIa;

4) oBNAZiCHUE CHMBOJIbHBIM SI3bIKOM QIIT€Opbl, MpPUEMaMU BBITOIHECHUS
TOKJECTBEHHBIX MPEOOpPa30BaHUN BBIPAKEHUH, pELIEHUs YpaBHEHHUH, CHCTEM
YpaBHEHHUI, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHMsI MOJEIHUPOBATh pealbHbIC
CUTyallud Ha s3bIKe aureOpbl, HCCIENOBAThb IOCTPOCHHBIE MOJEIH C
UCITO0JIb30BAaHUEM amnnapara ajareOpbl, THTEPIPETUPOBATH MOIYUEHHBIA PE3YJIbTAT:

®BBIMIOJIHEHUE HECIIOXKHBIX MpPeoOpa3oBaHUM Il BBIUMCICHHUS 3HAYCHUN
YHUCJIOBBIX BBIPAKEHUH, COAEp)KAIIUX CTENEHU C HaTypaldbHBIM IOKa3aTelIeM,
CTEIEHU C LEJIbIM OTPHULIATEIbHBIM MTOKA3aTeNeM;

®BLINIOJIHEHUE HECIOXKHBIX MPeoOpa3oBaHU LENbIX, APOOHO pallOHATIbHbBIX
BBIPQXEHU M BBIPAXXEHUM C KBAJpaTHBIMU KOPHSIMHU; pPacKpblBaTh CKOOKH,
OPUBOJUTH IMOJOOHBIE CJAaraeMble, HCIOJIb30BaTh (OPMYNBI  COKPAIIEHHOTO
YMHOKEHHSI,

®pEIICHNE JIMHEWHBIX U KBAJPAaTHBIX YPABHCHUM U HEPABEHCTB, YPABHEHUN U
HEPaBEHCTB, CBOISAIIMXCA K JIMHEWHBIM WJIM KBaJIpaTHbIM, CUCTEM YpPaBHEHHU H
HEPaBEHCTB, HM300pAKEHHE PEIICHU HEpPAaBEHCTB M HMX CUCTEM Ha YHCIOBOH
IPSAMOM;

5) oBnajsieHre CHUCTEMOW (DYHKIMOHAIBHBIX T[OHATUH, pa3BUTHE YMCHUS
UCIOJIB30BaTh  (YHKIMOHAJIBHO-TpapUuecKue MpeICTaBiICHUs] Ui pELICHUs
pa3IMYHBIX MaTeMaTUYECKUX 3aJad, U1 ONMCAaHUSA M aHalnW3a peajbHBIX
3aBUCHUMOCTEM:

® OIIPE/ICIICHNE TTOJIOKEHUS TOUKH 110 €€ KOOPANHATAM, KOOPAMHATHI TOUKH 110
€€ MOJIOKEHUIO Ha TIOCKOCTH;

®HAXOXKJICHHE MO TrpapuKy 3HAYeHUH QYHKUOUMU, OOJACTH OmpeleseHus,
MHOXECTBA 3HAYEHWH, HyJlel (QYHKOUU, MOPOMEKYTKOB 3HAKOIOCTOSHCTBA,
IPOMEXYTKOB BO3pacTaHMsl U yObIBaHMs, HAMOOJIBIIETO U HAMMEHbBILErO 3HAUCHUS
byHKINY;

®IOCTpPOCHUE TpadrKa JMHEHHON U KBaIpaTUIHON (yHKIIHIA;

eornepUpoBaHUEe Ha ©0a30BOM YpPOBHE TMOHSATUSMU: TOCJIEI0BATEIBHOCTD,
apumeTnyecKas nporpeccus, reoMeTpuiecKas mporpeccus;

®ICTIOJIb30BAHME CBOWCTB JIMHEWHOW M KBaApaTUYHOM GQYHKUUA U UX
rpayKOB MU PEIICHUH 33]1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB;

6) oBIaJeHHE T'EOMETPUYCCKUM SI3BIKOM; Pa3BHUTHUE YMEHHUS HCIIOJIb30BATh
€ro JUIsl ONUCAHUs MPEIMETOB OKPYKAKOLIEr0 MHUPA; pa3BUTUE NMPOCTPAHCTBEHHBIX
OpEJICTaBICHUN,  HM300pa3UTENIbHBIX  YMEHUH,  HABBIKOB  TI'€OMETPUYECKUX
ITOCTPOCHHUI:

® OIIEpPUPOBAHME MOHATUAMU: (UTYpa, TOUKA, OTPE30K, MpsAMas, Iy, JIoMaHasl,
yrojl, MHOTI'OYTOJIbHUK, TPEYTrOJIbHUK W YEThIPEXYTOJbHUK, HPSIMOYTOJIBHUK U
KBaJlpaT, OKPYKHOCTb M KpYI, HIpPSMOYTOJIbHBII Napajulenenunen, KyO, map;
N300paKeHNE N3ydaeMbIX (PUIyp OT PYKH U C IOMOIIBIO JINHEUKH U TUPKYJIS;

®BBLIIIOJIHEHUE W3MEPEHUS JJIMH, PACCTOSHUI, BEJIMYUH YIJIOB C IOMOILBIO



UHCTPYMEHTOB JJIs1 U3MEPEHUM JUIMH U YIJIOB;

7) ¢dopMHpOBaHHE CHCTEMAaTHYECKUX 3HAHMH O TUIOCKUX (Urypax M HX
CBOMCTBAX, MPEICTABIECHUN O MPOCTEHIIMX NPOCTPAHCTBEHHBIX TEJIAaX; pa3BUTHE
YMEHUHM MOJIETTUPOBAHUS PEaIbHBIX CUTYallUH Ha SI3bIKE T€OMETPUU, UCCIIEI0BAHUS
IOCTPOEHHON MOJIEIM C HCIOJB30BAHUEM TI'€OMETPUUECKHUX MOHATHM M TEOpEM,
anmnapara anreOpsbl, pelIeH!s] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay:

e oriepUpOBaHME Ha 0a30BOM YPOBHE TOHATUSMHU: PABEHCTBO GUryp,
NapajuieTbHOCTh M MEePHEHANKYISIPHOCTh MPSMBIX, YIJIBI MEXIy MPSIMBIMH,
NEPHEHANKYJIAP, HAKJIOHHAS, POEKIINS;

® [IPOBE/ICHHUE JI0KA3aTeJIbCTB B TEOMETPHH;

e OIIepUpPOBaHUE HAa 0a30BOM YPOBHE MOHSATUSIMHU: BEKTOp, CyMMa BEKTOPOB,
IIPOM3BE/IEHUE BEKTOPaHA YUCIIO0, KOOPAWHATHI HA TNIOCKOCTH;

® pElICHHE 33Ja4 Ha HaXO0XJACHUE T'€OMETPUYECKUX BEIUYHMH (IJIMHA U
paccTosiHKe, BEJIMYMHA YTJIa, IO k) o o0pasiiaM UiIu alropuTMam;

8) oBiameHWe MPOCTEHIIUMHU CIOCOOAMHM TPEACTABICHUS W aHaIn3a
CTaTUCTUYECKUX JIaHHBIX; (POPMHUPOBAHUE TIPEACTABICHUM O CTATUCTUUYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHPE U O PA3IUYHBIX CIIOCO0aX UX HU3YYEHHUS, O
IPOCTEHIINX BEPOSATHOCTHBIX MOJIEIISAX; PA3BUTHE YMEHUI U3BJIEKaTh HH(POPMAIUIO,
IpEJICTaBICHHYI0 B TaOiuuax, Ha JAdarpaMmax, rpadukax, ONHCHIBaTh M
aHAJIM3UPOBaTh MACCHUBBI YMCJOBBIX JI@HHBIX C TMOMOILIBIO  MOAXOMASIIUX
CTATUCTUYECKUX XAPAKTEPUCTHUK, HCIOJIb30BaTh IMOHMMAHUE BEPOSITHOCTHBIX
CBOMCTB OKPYXAIOUINX SBJICHUH NPU NPUHATUH PEIICHUMN:

epopmMupoBaHUE TPEICTABICHUS O CTAaTUCTUYECKUX XapaKTEPUCTUKAX,
BEPOSITHOCTH CITYyYallHOTO COOBITHS;

e pelIeHUE MPOCTEHIINX KOMOMHATOPHBIX 3a/1a4;

® OIIPE/ICIICHUE OCHOBHBIX CTATUCTUUECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

® OLICHUBAHUE U BBIUMCICHUE BEPOSITHOCTH COOBITHSI B TPOCTEHIINX CITyyasx;

eHAJIMYUE TPEJCTABICHUS O POJIM NPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUM, O POJIM3aKOHA OOJIBIIMX YUCEN B MACCOBBIX SIBJICHUSX;

®yMEHHUE CpAaBHUBATh OCHOBHBIE  CTAaTHCTHYECKHE  XapaKTEPUCTHKHU,
NOJIyYCHHBIE B MPOLECCE PEUICHUS MPUKIATHOW 3aJayd, W3Y4YEHHUS pPeajbHOro
SIBJICHUS;

9) pa3BuTHE yMEHHIl IPUMCHSATH U3yUCHHBIC TIOHSATHS, PE3yJIbTAThl, METO/IbI
JUIS peIlieHus 3a7a4 MPaKTUUYECKOro XapakTepa U 3aJad U3 CMEXHBIX JUCLHUIUIMH C
UCIIOJIb30BAaHUEM TP HEOOXOJUMOCTH CIPABOYHBIX MATEpPUAJTIOB, KOMIIBIOTEPA,
M0JIb30BATHCS OIIEHKON U MPUKUAKON MPU MPAKTUYECKUX pacyeTax:

®pacIiO3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

® OLICHMBAHKE PE3YJIbTATOB BHIYUCICHUI MPU PELICHUU PAKTUYECKUX 3a]a4;

®BBITIOJIHEHUE CPABHEHUS YMCEN B PEATIbHBIX CUTYAIUIX;

®1ICTIOJIb30BAHNE YHMCIIOBBIX BBIPAXKEHUMN MPHU PEIICHUH MPAKTUYECKUX 3a/1a4
W 3a]1a4 U3 APYruXy4dyeOHbIX IPEIMETOB;

epelICHUE MPAKTUYECKUX 3aa4 C MPUMEHEHUEM MPOCTEHIINX CBOMCTB QUryp;

®BLINIOJIHEHUE MPOCTEHIIMX ITOCTPOCHUM W W3MEPEHMM Ha MECTHOCTH,
HEOOXOJUMBIX B PeabHON KU3HU;



Buinycknuk naywumcs B 7-9 xnaccax (uis MCIOJB30BaHUSA B IOBCEIHEBHOMU
KU3HU U 00€CreueHrs BO3MOXKHOCTH YCIEIIHOTO MPOAOJIKEHUsT 0o0pa3oBaHMs Ha
0a30BOM YpPOBHE)

DJIeMEHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH

eOrepupoBaTth Ha 0a30BOM YpoBHE' TMOHATHAMH: MHOXKECTBO, DJIEMEHT
MHOECTBA, [IOJIMHOKECTBO, IPUHAIICKHOCTD;

©33/1aBaTh MHOXKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

®HAXOJUTh TEepeceueHue, OObEeTUHEHHE, IOIMHOKECTBO B MPOCTEHIINX
CUTYyalusX;

eOIepUpOBaTh Ha 0a30BOM YPOBHE TMOHSATUAMM: ONpEIEICHUE, aKCHOMa,
TEOpEMA, JOKa3aTeIbCTBO;

SIIPUBOAUTL TPUMEPHl W KOHTPIPUMEPHI ISl TOATBEPKHEHUS CBOMX
BBICKA3bIBAHUU
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

®1ICTIONB30BATh Tpaduyueckoe TMpeACTaBICHUE MHOXKECTB IS OIHMCAHUS
peabHBIX MPOLIECCOB U SBJIICHUMN, TP PEUICHUU 3a]1a4 IPYTUX YUYEOHBIX IPEIMETOB
Yucaa

eOnepupoBaTh Ha 0Aa30BOM ypOBHE MOHATHUAMH: HATYpaIbHOE YHUCIIO, ILIEN0e
YHUCJ0, 0OBIKHOBEHHAS IpO0b, IecATUYHAs Ipo0b, CMEIIaHHAs APOOb, PALIMOHAIBLHOE
YUCIO, apU(PMETUUECKUN KBAAPATHBIN KOPEHbD;

®1ICII0JIB30BATh CBOMCTBA YHCEJI W TpPaBWIA JEUCTBUA IPU BBINOJHEHUH
BBIUMCIICHUH;

®1ICIIOJIb30BaTh MPU3HAKU JAeauMocTH Ha 2, 5, 3, 9, 10 nmpu BBINOJHEHUU
BBIYHCIICHU U PEIICHUN HECJIOKHBIX 3a/a4;

® BBITIOJIHATH OKPYTJIEHUE PALMOHAIIBHBIX YHCEN B COOTBETCTBHUH C IPABUIIAMU;

®OLICHMBATh 3HAYEHNE KBAIPATHOI'O KOPHSI U3 MTOJOKUTEIIBHOTO LENOT0 YHCIIA;

®pacro3HaBaTh PAlMOHAIbHBIE U UPPALIMOHAIBHBIC YNCIIA;

®CpaBHUBATh YHCIIA.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

® OIICHUBATh PE3YJIbTATHI BBIUUCIECHUN NPU PEIIEHUH MPAKTUYECKUX 33]1a4;

® BHITIOJIHATH CPABHEHUE YKCET B PEAJIBHBIX CUTYalUsIX;

®COCTaBJISITh YHCJIOBBIE BBIPAXKEHUS MpPU PEIICHUHM MPAKTUYECKUX 3a]ad U
3a/1a4y U3 APYyrux y4eOHbIX MPEAMETOB
TosxkaecTBeHHBIE TPeo0pa3oBaHUA

eBhINONHATE HECIOXKHBbIE NPeoOpa3oBaHUsl Il BBIYUCICHUS 3HAUYCHUM
YUCJIOBBIX BBIPAXKEHUM, COAEpKAIIMX CTEIEHH C HaTypaJbHBIM ITOKA3aTEJEM,
CTEIIEHU C LEJIBIM OTPULIATEIIbHBIM MIOKA3ATEIIEM;

®BBLITIOJTHATh HECJIOKHBIE TPEOO0pa30oBaHUs IENBIX BBIPAKCHHI: PACKPHIBATH
CKOOKH, TPUBOJIUTH MOJOOHBIEC ClIaracMbIe;

®1ICTIONB30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT CYMMBI,
KBaJIpaT pPa3HOCTH, PA3HOCTh KBAJPaTOB) AJIA YNPOIICHUS BBIYUCICHUN 3HAYCHHI
BBIPAKCHUN,

1 3nech u nanee — pacro3HaBaTh KOHKPETHBIE IIPHUMEPHI OOIIUX IIOHSATHIA 110 XapaKTEPHBIM IPU3HAKAM, BHIITOIHSITH
JICUCTBHSL B COOTBETCTBUU C OMPEICIIEHUEM U MPOCTEHINIUMHK CBOMNCTBAMHU TOHSATHH, KOHKPETH3UPOBATH IPUMEPAMHU
o011Me OHTHA.



®BBLIMOJIHATh HECJIOKHBIE MPeoOpa3oBaHus JPOOHO-TMHEHHBIX BBIPAKEHUN U
BBIPKEHUI C KBAJAPATHBIMU KOPHSIMHU.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®[IOHUMATh CMBICJI 3aIIMCH YKUCJIA B CTAHJIAPTHOM BH/IE;

®OIIepUPOBATh Ha OA30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aITUCH YNCITA»
YpaBHeHNs U HEPABEHCTBA

eOnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSIMU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHUE, KOPEHb VYpAaBHEHUs, pEIICHHE YpPaBHEHMS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHIE HEPABCHCTBA;

®[IPOBEPSATH CIPABEIJIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

epenaTh JMHEHHbBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOISIIMECS K
JIMHEVHBIM;

®pEIIATh CUCTEMBI HECIOKHBIX JIMHEHHBIX YPABHEHUI, HEPABEHCTB;

® [IPOBEPSATH, SABJSETCS JIU TaHHOE YUCIIO PELICHUEM YpaBHEHUs (HEPABEHCTBA);

epemiaTh KBAJpPATHBIE ypaBHEHUs 1O (opMylie KOpHEW KBaJpaTHOrO
yYpaBHEHUS;

e 11300paXkaTh PELICHUS HEPABEHCTB U UX CUCTEM Ha YKUCIOBOU MPSMOM.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

®COCTAaBJATh W peElIaTh JIMHEWHBbIE YpPAaBHEHUS IMpU PELICHUH 3a7]ady,
BO3ZHHKAIOIIMX B IPYTUX YYEOHBIX MTPEIMETAX
DOyHKIUU

®HAXOJUTh 3HAYEHUE (PYHKIMU IO 33JaHHOMY 3HAYECHHIO apTyMEHTAa;

®HAXOAUTh 3HAYCHHE apryMeHTa IO 33JaHHOMY 3HAa4Y€HUI0 (YHKIUU B
HECIIOKHBIX CUTYalHsIX;

® OIIPEAECIIATH MOJO0KEHNE TOUKH 10 €€ KOOPIAWHATaM, KOOPIUHATHI TOYKH I10 €€
MOJIOKEHUIO HA KOOPJMHATHOM MIIOCKOCTH;

o0 rpauKy HaXOJuTh OOJACTh OMPENEICHUS, MHOKECTBO 3HAUYCHHM, HYJIH
(GyHKUIHMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pACTaHUs U yObIBaHUA,
HauOOoJIbIIIee M HAMMEHbBIIIee 3HAYCHUS QYHKIIUU;

o CTpOUTH TpaduK JIUHEHHON QYHKIINH;

®IIPOBEPSITh, SBISICTCS JU JIaHHBIM Trpaduk TpaduKkoM 3agaHHOW (YHKIIHH
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOM MPONOPLUHUOHATBHOCTH);

eOIpeAeNATh NPUOTMKEHHBIE 3HAYEHUST KOOPAMHAT TOYKH MEpPECeUCHHUs
rpad@ukoB QyHKIIHIA;

eonepupoBaTh Ha 0a30BOM YpPOBHE TMOHATUSMHU: MOCIEAOBATEIHHOCTD,
apudmeTrnyeckas Iporpeccusi, reOMeTpruIecKast porpeccus;

epemiaTth 3aJaydl Ha IMPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH
HEIMOCPEICTBEHHBIM MOACUETOM 0€3 TpUMEeHEHUS (OpMYI.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

®1ICMIONB30BATh TpaUKU pealbHbIX MPOLECCOB M 3aBUCHUMOCTEW IS
OINpeNeNeHUs] UX CBOWCTB (HAMOOJbIINE W HAUMEHBLINE 3HAYCHHS, MPOMEXKYTKHU
BO3pacTaHus W yObIBaHUS, 00JIACTH TIOJIOKHUTEIIBHBIX U OTPUIIATEILHBIX 3HAYCHUN U
T.IL.);

®ICII0JIb30BATh CBOMCTBA JIMHEWHON (YHKIMM M €€ rpaduk mpu pemeHuu
3a/1a4y U3 APYyrux y4eOHbIX MPEAMETOB



TexcroBble 3a71a4n

ePemiath HECNOXXHBIE  CIOKETHBIE 3aJayd  pa3HbIX TUIIOB Ha  BCe
apupMeTHYecKue AeHCTBUS;

®CTPOUTH MOJENIb YCIOBHUS 337aud (B BUJE TaOJMIbI, CXEMbI, PUCYHKa WJIH
YpaBHEHUS), B KOTOPOM JaHbl 3HAUYECHHUS ABYX M3 TPEX B3aMMOCBS3aHHBIX BEJIHYHMH, C
LEJIbI0 TOMCKA PEIICHMS 3a]auH;

®OCYILIECTBIATh CIOCOO MOWCKA PEHICHHs 3a/Jaud, B KOTOPOM PACCYXKIACHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBaHUS K YCIOBHIO;

® COCTaBIIATH IJIaH PEILICHUS 3a/1a4K;

®BBIJICTISITh ATAMbl PEIICHUS 3a]1a4H;

® IHTEPIIPETUPOBATh BBIYMCIUTENbHBIE PE3YJIbTaThl B 3a7aye, HCCIEI0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4K;

®3HaTh Pa3JIMYME CKOPOCTEH O0BbEKTa B CTOSYEH BOJE, MPOTHB TEUECHHUS U IO
TEYEHUIO PEKU;

epemIaTh 33ja4l Ha HaX0K/IEHUE YaCTH YMCia U YUCIIa IO €ro YacTu;

epemIaTh 3a/Jaud pa3HbIX TUNOB (Ha padOTy, Ha MOKYIKH, Ha JBH)KECHHE),
CBSI3BIBAIOIIUX TPH BEITUYHHBI, BBIJCIATH STH BEJIMYNHBI U OTHOIICHUSI MEX/Ty HUMU;

®HAXOAUTH IPOLIEHT OT YHCIA, YUCIO MO MPOLEHTY OT HEro, HAaXOAWTh
IIPOLICHTHOE CHUYKEHUE WX ITPOLICHTHOE NOBBIIICHUE BEJINYUHBI,

epelIaTh HECIOKHBIEC JJOTUYECKHE 3a/1a491 METOIOM PacCyKICHUM.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

®BBIJIBUTaTh TUIIOTE3bl O BO3MOXKHBIX IPENEIbHBIX 3HAYEHUAX HCKOMBIX B
3aJlaye BEJIUYMH (JeNaTh NPUKHUJIKY)
CraTucTuka M TeOpusi BepOsITHOCTEH

elIMETh NPENCTABICHHE O CTATUCTUYECKUX XAPAKTEPUCTHUKAX, BEPOSTHOCTH
CITy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3aJ1auax;

epemiath MpOCTEHIINEe KOMOMHATOpPHBbIE 3aJaud METOJOM MPSMOro U
OpraHW30BaHHOIO Mepedopa;

®[IPE/ICTABJIATH JaHHBIC B BUJI€ TAOJIHII, TUArpaMM, FPaQuKOB;

euyTaTh HMH(POPMAIIUIO, TMPEJICTABICHHYIO B BHUJE TaOJHUIIBI, JUATPAMMBI,
rpaduka;

® OIIPEIEISTH OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKN YU CIOBBIX HAOOPOB;

®OLICHUBATh BEPOATHOCTH COOBITHS B TPOCTEUILINX CIIyYasIX;

®IMETh MPECTABIECHUE O POJIA 3aKOHA OOJBIINX YKCENI B MACCOBBIX SIBJICHUSX.
B noeceonesnoii yscusnu u npu uzyuyenuu opy2ux npeomemaos:

® OIICHMBATh KOJMYECTBO BO3ZMOKHBIX BAPUAHTOB METOJIOM 1epedopa;

®IMETh MPEACTABICHUE O POJIU MPAKTHUECKH JOCTOBEPHBIX U MaJOBEPOATHBIX
COOBITHI;

®CpaBHMBATh OCHOBHBIE CTATHCTHMYECKHE XapaKTEPUCTHKH, IMOJYyYEHHBIE B
IpolLiecce PELICHUS PUKIAIHOM 3a]a4u, U3yYEHHUs PEATbHOTO SIBJICHUS;

®OIICHUBATh BEPOSTHOCTh PEAJbHBIX COOBITUI M SBIECHUN B HECIOXKHBIX
CUTYaLMIX
HUcropust MmaTeMaTUKHU

eOnuchIBaTh OTACJIbHBIE BBIIAIOIIMECS PE3YJIbTaThl, MOJYyYEHHbIE B XOJE
Pa3BUTHUSI MATEMATUKH KaK HayKH;



®3HATh MPUMEPbl MATEMAaTUYECKUX OTKPBITUA M HMX aBTOPOB, B CBS3U C
OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUEH;

®[IOHMMATh POJIb MATEMATHUKHU B pa3BuTUH Poccuu
MeToabl MaTeMaTUKHA

e Be1OupaTh NOAXOASIIUN U3YUYEHHBIA METOJI JJIsl PEIICHUH U3YYEHHBIX THUIIOB
MAaTEMATUYECKUX 3314,

e[ [pyuBOANTE MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYKalOIIEH
JEWCTBUTEIBLHOCTU U MTPOU3BEAECHUAX UCKYCCTBA.
BuvinyckHuk nonyuum 603modcHoCmb Hayuumuvces B 7-9 kinaccax ajig oOecrieueHust
BO3MOYKHOCTH YCIICIIHOTO MPOJOKEHHsT 00pa3oBaHus HAa 0a30BOM U YIIIyOJIEHHOM
YPOBHSIX
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKH

OOHepI/IpOBaTBZ MOHATUAMU: ONPEAEIEHUE, TEOpEMa, aKCMOMa, MHOKECTBO,
XapaKTEPUCTUKH MHOXXECTBA, JJIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE W
OECKOHEYHOE MHOYKECTBO, IMOAMHOKECTBO, TPUHAIIICKHOCTD, BKIIOYECHUE, PABEHCTBO
MHOJKECTB;

e11300paxkaTh MHOKECTBA W OTHOIIIEHHE MHOXECTB C TOMOIIbIO KPYroB
Diinepa;

®OMpEETATh MNPUHAMNICKHOCTh JJIEMEHTA MHOXECTBY, OOBEIUHEHUIO W
MEPECECYEHNUIO MHOKECTB;

©33/1aBaTh MHOYKECTBO C IOMOULIBIO IEPEUUCIEHUS DJIEMEHTOB, CJIOBECHOIO
OIMCAHUS,

eONEPUPOBATh IMOHATHUSIMHU: BBICKA3bIBAHWE, HWCTUHHOCTbH M  JIOKHOCTH
BBICKA3bIBAHUS, OTPUILIAHUE BBICKA3bIBAHWI, OIEpPALMM HAJ BBICKA3bIBAaHUSMU: H,
WJIU, HE, YCJIOBHBIC BHICKA3bIBAHUS (MMILIMKALIUHN );

®CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BEICKA3bIBAHU.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

®CTPOUTh LIENOYKA YMO3AKIOUCHUHM HA OCHOBE HCIOJIB30BAaHUS IIPABUII
JIOTUKH;

®1ICTIONB30BATh MHOMKECTBA, OMNEpAIlMM C MHOXKECTBAMH, HUX TpapuuecKoe
MPEICTABICHUE JJIs1 OMUCAHUS PEATTBHBIX MPOLIECCOB U SIBJICHUI
Yucaa

eOniepupoBaTh MOHATUSIMU: MHOMXECTBO HATYpaJbHBIX YHCEJ, MHOMXECTBO
LEJIBIX YHCEJ, MHOXECTBO PAUUOHAIBHBIX YHCEJ, HWPPALMOHAIBHOE YHCIIO,
KBaJIpaTHbI KOPE€Hb, MHOXECTBO JCHUCTBUTEJBHBIX YHUCEIUIO, TE€OMETpUYECKas
VHTEPIPETALNS HATYPAJIbHBIX, LEJIBIX, PAMOHAIBHBIX, IEMCTBUTEIBHBIX YHCEIL,

®[IOHUMATh U OOBSICHATH CMBICIT TTO3UITMOHHON 3aITUCH HATYPAIHHOTO YKCTIA;

®BBLINIOJIHATh BBIYUCICHUA, B TOM 4YHCIE€ C MCIOJIb30BAHUEM NPUEMOB
palMOHATIBHBIX BHIUUCIICHUN;

® BBITIOJIHATH OKPYIJICHUE PALIMOHATIBHBIX YUCEIT C 38JJ]aHHON TOYHOCTHIO;

®CPaBHUBATH PALlMOHAIBHBIE U HPPALIMOHATIBHBIC YHCIIA,

e IIPEJICTABIISATH PAIIMOHAILHOE YHUCIIO B BUC ICCITUUHON 1pooH

2 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymnennﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



®YIIOPSIIOYMBATh YKCIIA, 3aMCAHHBbIE B BHUJIE€ OOBIKHOBEHHON U JECSITHUYHOMN
apoou;

enaxoauth HOJI u HOK umcen u ucnosib3oBaTh UX MPHU PEILICHUHU 3a]1a4.
B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

SIIPUMECHSTH TMpaBWja MNPUOKEHHBIX  BBIYHCICHUA TIPH  PEIICHUH
MPAKTUYECKUX 33/1a4 U PEUICHUU 3a/1a4 JIPYTUX yUeOHBIX TPEAMETOB;

®BLINOJIHATh  CPAaBHEHHE  PE3YJIbTATOB  BBIYMCICHUA TPU  PEHICHUH
MPaKTUYECKUX 3a]1a4, B TOM YHCJI€ TPUOJIMKEHHBIX BHIYMCIICHUI;

®COCTaBJISATh U OLICHUBATh YHUCIIOBBIE BBIPAXKEHUS MPU PEIICHUH MPAKTUUYECKUX
3a/1a4 v 3a71a4 U3 IPYyTrux y4eOHBIX IPEIMETOB;

®3aMKCHhIBATh M OKPYIJIATh YHCIOBBIC 3HAUYCHUS PEAIbHBIX BEIUYUH C
WCITIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPECHMUS
TosxknecTBeHHBIE TPeodpa3oBaHUA

e OnepupoBaTh MOHATUSMHU CTENIEHU C HATypaJbHBIM MOKa3aTelieM, CTETIEHH C
1eJIbIM OTPUIIATEILHBIM TTOKA3aTeeM;

®BBLITIOJIHATH MPEOOpa30BaHUs 1EIbIX BBIPAKEHUMN: ACHUCTBUS ¢ OJHOUYJICHAMHU
(ciokeHue, BBIYMTAHWE, YMHOXKEHHE), ACHCTBHUS C MHOTro4YwleHaMu (CJIOKEHHE,
BEIYMTAHNUE, YMHOKCHHE),

® BBLITIOJIHATEH Pa3JIOKEHUE MHOTOUJICHOB HA MHOXHUTEIM OJHUM M3 CIOCOOOB:
BBIHECEHUE 3a CKOOKYy, TpPYINIUPOBKA, HCIOJIb30BaHUE (POPMYII COKPAIIEHHOTO
YMHOKEHHS,;

® BBIJICTISITH KBAIPAT CYMMBI U PA3HOCTH OJTHOYJICHOB;

®pACKJIaJbIBaTh HA MHOXKUTEIIU KBAJIpaTHBIN TPEXUIICH;

® BBLITIOJIHATH TIPEOOPA30BaHUs BBIPAXKECHUM, COAEPKAIINX CTEICHU C ILEIbIMU
OTPHUIIATEIBHBIMH TTOKA3aTENIIMH, TIEPEXOJAUTHh OT 3alMCH B BUJE CTEMEHU C IEJIBIM
OTpHUIIATEIHHBIM ITOKA3aTEIEM K 3alHCH B BUJIE IPOOH;

® BBLITIOJTHSTh npeoOpa3oBaHus  JAPOOHO-PAIIMOHANBHBIX  BBIPAYKEHUMU:
COKpallleHue Jpo0ei, MpuBeAeHHE allredpanyeckux Apooei K o01eMy 3HaMeHaTelo,
CIOK€HHE, YMHOXXEHHME, JIeJIeHHMe  alre0pamdyeckux  JapoOeil,  BO3BEICHHE
anreOpanyecKkou Ipoou B HATYPAIbHYIO U LY OTPUIATEIbHYIO CTETICHb;

® BLITIOJIHSATEH TPe0o0pa30oBaHus BRIPAKEHUM, COJIEpkKaAITUX KBaJApaTHbIC KOPHH;

®BLIJICTISITh KBAJpaT CYMMbl WM PA3HOCTH JBY4YIEHAa B BBIPAKEHUSX,
coJiep KaInuX KBaJpaTHbIC KOPHU;

® BBLITIOJTHATH TPEOOPA30BAHUS BEIPAKECHUIMA, COACPIKAITIX MOTYJIh.
B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®BLITIOJIHATE MpPeoOpa3oBaHUs M JIEUCTBUS C YHCIAMH, 3allMCAaHHBIMU B
CTaHJapTHOM BUJIE;

®BBITIOJTHATE MPE0oOpPa30BaHMs ANTreOpPaueCKUX BBIPAKEHUN TPU PEIICHUH
3a/1a4 IPYyTUx y4eOHBIX IPEIMETOB
YpaBHeHMs U HEPABEHCTBA

eOnepupoBaTh MOHATUSMH: YpPaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHWS,
pellieHre HEPaBEHCTBA, PABHOCWIbHBIC YPABHEHUS, 00JIaCTh ONpe/Ie/ICHUs YPaBHCHUS
(HepaBeHCTBA, CUCTEMbl YPaBHEHUN WJIM HEPABEHCTB);

epeliaTh JMHEHHBbIE YpaBHEHUS U YPaBHEHUS, CBOJUMBIE K JIMHEHHBIM C
MOMOIIIBIO TOXKJECTBEHHBIX MTPEOOPA30BAHUI;



epelIaTh KBAJApPATHbIC YPAaBHEHHsI M YPaBHEHHUs, CBOJUMBIE K KBAaJPATHBIM C
IOMOUIbIO TOXAECTBEHHBIX TPEOOpPa30BaHUM;

epemaTh ApOOHO-INHENHBIE YPaBHEHNUS;

epelmIaTh IPOCTEHMIIME HPPALMOHAIBHBIC YPAaBHEHUS BHJA f(x)=a,

JE) =y (x);

epenIaTh ypaBHEHUsS BUJa X" =a;

epemiaTh YpPaBHEHUS CIIOCOOOM PpAa3JIOXKEHUS Ha MHOXKUTEIU U 3aMEHBI
IIEPEMEHHOW;

®1CMOJB30BATh METOJ HHTEPBAJIOB JJIsl pEIICHHS LEIbIX MU JIpOOHO-
palMOHAIBHBIX HEPABEHCTB;

epelaTh JIMHEHHbIE YPAaBHEHUS! M HEPABEHCTBA C MapaMeTPaMU;

epelIaTh HECIIOKHBIE KBAPATHBIE YPABHEHMS C IAPAMETPOM,;

epelIaTh HECIOKHBIE CUCTEMBI JIMHEVHBIX YPABHEHUN € TapaMETPaAMU;

epelIaTh HECIOXKHBIE YPABHEHUS B LIEIBIX YHCIIAX.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

®COCTaBJSITh M PEIIATh JIMHEWHBIE W KBAJpPATHBIC YPABHEHUS, YPAaBHEHUS, K
HUM CBOJSIIINECS, CUCTEMBI JMHENHBIX YPAaBHCHHUI, HEPABEHCTB IIPU PELICHUU 3a1a4
JIPYTUX YYEOHBIX MPEIMETOB;

®BLINIOJIHATh OLIEHKY IPaBIONOAOOMS pe3yJlbTaTOB, IOJYyYaeMbIX IpHU
pPELICHNN JTUHEHWHBIX U KBAaJAPaTHBIX YPABHEHHU U CHUCTEM JIMHEWHBIX YPAaBHEHUU U
HEPaBEHCTB P PELIECHUH 3a/1a4 APYTHX y4€OHBIX MIPEAMETOB;

®BBLIOMPATh COOTBETCTBYIOIINE YPABHEHUS], HEPABEHCTBA WJIM UX CUCTEMBI, IS
COCTaBJICHUS MATEMAaTH4YECKOM MOJEIA 3aJaHHOM pEAJIbHOM CUTyalUW WIIU
MPUKJIATHOM 3a]1a4H;

eyMETh MHTEPIPETUPOBATh IMOJYYEHHBIM IIPU PEIICHHWH ypaBHEHMUS,
HEpaBEHCTBA WJIM CUCTEMBI Pe3yJbTaT B KOHTEKCTE 3aJlaHHON pealbHOM CUTYalUH
WJIY TIPUKJIATHOW 3aJja4u
DOyHKIUU

e OnepupoBaTh NOHATUAMU: (PYHKIIMOHAJIbHAS 3aBUCUMOCTD, (DYHKIIMS, rpaduK
dbyHKIMH, cocoObl 3amanus (yHKIHUUA, apTyMEHT W 3HaueHue (PyHKIuHu, 00J1acTh
ONpENeNICHUs] U MHOXKECTBO 3HAaYeHUH (QYHKUUHU, HYIM (QYHKUUU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEYETHOCT (DYHKIIHH;

oCTpOUTh Tpauiku JUHEHHOM, KBaJpaTUYHOW  (PYHKIUH, 0OpaTHOM

IPOIOPIHOHATBLHOCTH, (DYHKIMH BUIA: Y =a+ Lb yy=x, y=3¥x, y=|x;
X+

eHa IMpUMepe KBaJpaTHYHOW (PYHKIMH, HCIOIL30BaTh IMPeoOpa3oBaHuUs
rpaduxa Gynkiun Y=f(X) 1t nocrpoenus rpaduxos GyHKIUH y = af (kx+b)+c;

®COCTABJISITh YPAaBHEHUS MPSMOU 110 3aJJaHHBIM YCJIOBHSIM: ITPOXOISAIICH Yepes
JBE TOYKH C 3aJaHHBIMH KOOPJHMHATAMH, MPOXOJAIICH dYepe3 MAaHHYI0 TOYKY M
[apajlJIeIbHOU TaHHOU MPSMOM;

eyiccieoBaTh GYHKIIHUIO 10 e€ rpaduKy;

®HAXOJUTh MHOXXECTBO 3HAYCHHWH, HYJIHM, MPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJPaTUIHOHN (YHKITHH,



®OIICPUPOBATH  IOHATUAMMU: IIOCJIEIOBATENBHOCTb, apumernyeckas
IIPOrpecCHsi, FeOMETPUUIECKas IIPOrPECCHs],;

epelIaTh 33Ja4l Ha apUPMETUUECKYIO0 U TE€OMETPUUECKYIO IPOTPECCHIO.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

¢ UITIOCTPUPOBATH C TOMOLIBIO rpaiKa peaibHyI0 3aBUCUMOCTb HIIU MPOLIECC
110 X XapaKTePUCTHUKAM;

®ICII0JIB30BAaTh CBOMCTBA M IrpaMK KBaJpaTUUHON (DYHKUMU NPU PEIICHUU
3aJa4 U3 Ipyrux y4yeOHbIX NIPEIMETOB
TexcToBBIC 32241

ePemiare IpOCTBIE M CJIOKHBIE 337a4d PAa3HbIX THUIIOB, a TakXKe 3aJadu
ITOBBIIEHHOM TPYIHOCTH;

®1ICIIOJIB30BATh PA3HbIE KPATKUE 3AIMMCH KaK MOJENN TEKCTOB CIOXHBIX 3a]a4
JUISl IOCTPOEHMSI IIOUCKOBOM CXEMBI M PELICHUS 3a/1a4;

epa3yinyaTh MOJEIb TEKCTa W MOJEIb PEUICHUs 3aJadd, KOHCTPYHUPOBaThb K
OJTHOM MOJIENIM PELICHUs HECJIOKHOM 3a/1a4M pa3HbIe MOJEIIN TEKCTA 3a/1a4u;

®3HATh U NMPUMEHATH 00a crocoda MOMCKa pelieHus 3aaay (0T TpeOoBaHUsS K
YCJIOBUIO U OT YCJIOBUS K Tp€OOBAHUIO);

®MOJIEIUPOBATH PACCYKIEHUS MPHU MOUCKE PELICHU 3a/1ay C MOMOILBIO rpad-
CXEMBI;

®BBIJICIIATH ATAIlbl PELICHUS 3aJa4M U COACPKAHNE KAKIOTO ITala;

e yMETh BbIOMpATh ONTUMAJIbHBIA METOJI PEIICHNUS 331a4l U OCO3HABATh BBIOOP
METO/Ia, pacCMaTpUBATh Pa3IUYHbIE METOJIbl, HAXOJIUTh pa3HbIC PEIICHUS 33JayH,
€CJIM BO3MOKHO;

® AHAJIM3UPOBATH 3aTPYAHEHUS IPU PEUICHUH 33/1a4;

®BLIMIOJIHATH  pa3jMYHble  NpeoOpa3oBaHUs  MPEIJIOKEHHON — 3aj1aud,
KOHCTPYHPOBATh HOBBIE 33J1a4u U3 JAHHOH, B TOM YHCJIe OOpaTHBIE;

® IHTEPIIPETUPOBATh BBIYMCIUTENBHBIE PE3YJIBTATHl B 3ajJade, HCCIEAO0BATH
MOJIYYEHHOE PEIICHHE 3a/1a4K;

® AHAJIU3UPOBATH BCEBO3MOXKHBIE CUTYallMM B3aMMHOI'O PACIOJIOKEHHUS JBYX
OOBEKTOB U M3MEHEHUE MX XapaKTEPUCTHK MPU COBMECTHOM JBUKEHUH (CKOPOCTD,
BpEMs, PACCTOSIHKE) MPU PELLICHUH 33]a4 Ha JIBI)KEHUE JIBYX OOBEKTOB KaK B OJTHOM,
TaK U B IPOTUBOIOJIOKHBIX HANPABIICHUSAX;

®1ICCJIEJOBATh BCEBO3MOXKHBIE CUTYyallMH MIPU PEIICHUH 33]a4 Ha JBUKEHUE I10
peKe, paccMaTpUBaTh Pa3HbIe CUCTEMbI OTCUETA;

epenaTh pa3HOOOpa3HbIC 33aUn «HA YacThy,

epemiaTh 1 00OOCHOBBIBATH CBOE pEIlICHUE 3a7ay (BBIAEISATh MATEMATHUECKYIO
OCHOBY) Ha HaXO’KJE€HUE YaCTH YHMCJIA M YHCIIA IO €r0 YaCTH Ha OCHOBE KOHKPETHOTO
CMBICIIa 1poowH;

®0CO3HaBaTh U OOBACHATH UJIEHTUYHOCTH 33J1a4 Pa3HbIX TUIIOB, CBSI3bIBAIOLINX
TPHU BEIMYUHBI (Ha paboOTy, HAa MOKYIKH, HAa JBUKEHUE). BBIJICIATh 3TH BEJIMYUHBI U
OTHOUIEHUS! MEXIY HHUMH, NMPUMEHATh MX IPHU PEIICHUH 33a7a4d, KOHCTPYHPOBAThH
COOCTBEHHBIE 33/1a4 YKa3aHHbBIX THUIIOB;

®BJIAJICTh OCHOBHBIMM METOJAMU pEIICHMs 3a7a4 Ha CMECH, CILIAaBbI,
KOHLIEHTpaL1y;



epemiaTh 3aJa4d HA IPOLEHTBI, B TOM 4YHCIE, CIIOXHBIC IIPOLICHTHI C
00O0CHOBaHUEM, UCIIONIB3YS Pa3HbIE€ CIIOCOOBL;

epemIaTh JIOTMYECKUE 3aJaud pa3HbIMU CIIOCOOAMHU, B TOM YHCIE, C JIBYMS
OJI0OKaMU U ¢ TpeMs OJIOKaMU JaHHBIX ¢ TOMOIIBIO TaOJIHII,

epemiath 3a7a4d MO0 KOMOWHATOPHUKE M TEOPHH BEPOSITHOCTEH Ha OCHOBE
WCITOJIb30BAHUS U3YYEHHBIX METO/I0B U 0OOCHOBBIBAThH PEILICHUE;

epelIaTh HECIOXKHBIE 3a/1a41 110 MATEMAaTUYECKON CTATUCTHKE;

®OBJIAZICTh  OCHOBHBIMM  METOJAaMU  PCLICHHS  CIOKETHBIX  3aJad:
apumernyeckuii, anreOpanueckuil, TmepedOp BapUAHTOB, TI'COMETPHUUECKHUIA,
rpaduueckuii, IPUMEHATH UX B HOBBIX 0 CPABHEHUIO C U3YYECHHBIMHU CUTYAIIHSIX.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

®BBIJICTIATh NIPU PELIECHUH 3a/1a4 XapaKTEPUCTUKU paccMaTpUBAeMOW B 3ajaye
CHTyallil, OTJIMYHbIE OT pealbHbIX (T€, OT KOTOPHIX a0CTParupOBAJIHCH),
KOHCTPYHPOBATh HOBBIE CUTYyallU! C YYETOM 3THUX XapaKTEPUCTHUK, B YACTHOCTH, NPHU
pEeLIeHUH 3a7]a4 Ha KOHLIEHTPALMHY, YYUTHIBAaTh IVIOTHOCTh BELIECTBA;

epemiaTh M KOHCTPYMPOBATh 33Ja4d HA OCHOBE PACCMOTPEHMS PEATBHBIX
CUTYallHii, B KOTOPBIX HE TPEOYETCsl TOUHBIA BHIYMCIUTENIbHBIN PE3yJIbTaT;

epemiaTh 3aJa4d Ha JIBJKEHHE [0 PEKE, pacCMaTpuBas pa3HbIE CUCTEMBI
oTcuera
CraTucTuka M TeOpusi BepOSITHOCTEH

eOnepupoBaTh MOHATHAMH: CTOJIOYAThle M KPYrOBBIE JHUArpaMMbl, TaOJIUIIbI
JaHHBIX, CPEIHEE apUPMETHUECKOE, MeIMaHa, HauOOoJIbIIEe U HAUMEHbIIEE 3HAUCHUS
BBIOOPKH, pa3Max BBIOOPKM, OUCHEPCHUS M CTaHIAPTHOE OTKJIOHEHHWE, CilydaiiHas
U3MEHYHMBOCTb;

®13BJIEKATh MH(OPMAIIMIO, MPEJCTABICHHYIO0 B TaOJMIAX, HA AHarpammax,
rpadukax;

®COCTaBJIATH TAOJMIIBI, CTPOUTH AUArpaMMbl U rpa)Ki Ha OCHOBE JaHHBIX;

®ONEpUPOBATh MOHATHAMM: (paKTOpUa YUCIIA, NMEPECTAHOBKU U COYETAHMUS,
TpeyronbHuK [Tackais;

® IPUMEHSITh MPABUIIO MPOU3BEACHUS MPU PEILICHMH KOMOMHATOPHBIX 3a]1aY;

®OIIEPUPOBATH MOHATUSIMU: CITyYalHbBIN OMBIT, CTy4YallHbIN BBIOOP, UCIIBITAHUE,
AJIEMEHTApHOE  ClIydaiiHoe coObITHE  (MCXOJ), KIJIACCHYECKOE  ONpeAcIICHUE
BEPOATHOCTH CIy4YaitHOro COOBITHSI, ONIepallui HaJl CIIy4aliHBIMU COOBITUSIMU;

e [IPE/ICTABIIATH MHPOPMAIUIO C TOMOIIBIO KPYTOB Diiiepa;

epelIaTh 3a/Ja4d Ha BBIYMCIEHUE BEPOSITHOCTH C IOJCYETOM KOJIMYECTBA
BApUAHTOB C MOMOUIBI0 KOMOMHATOPUKH.
B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®13BJICKATh, HWHTEPIPETHPOBATH U  MPeoOpa3oBbIBaTh  MHGPOPMAIIHIO,
Ipe/ICTaBICHHYIO B Ta0IMIIAaX, Ha IUarpaMMax, rpagukax, OTpaXxaroulyto CBOWCTBA U
XapaKTEPUCTUKHU PEATIbHBIX MTPOLIECCOB U SBJICHMIA;

®ONPENCIATh CTAaTUCTHUECKUE XapAKTEPUCTUKH BBIOOPOK MO TaOIHIIaM,
auarpaMMmam, rpa@ukaM, BBITOJIHATH CPAaBHEHUE B 3aBUCHUMOCTH OT LEIH PEIICHHS
3a/1a4u;

® OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITUH U SIBICHUN.
HUcTopusi MaTeMaTHKH



e XapakTepu3oBaTh  BKJAJ  BBIJAIOIIUXCA MATEMaTHKOB B  Pa3BUTHE
MaTE€MaTHUKHU U UHBIX HAYYHBIX 00JacTel;

®[IOHUMATh POJIb MATEMATUKH B pa3Butuu Poccuu
MeToabl MaTeMATHKHU

elicrionb3yss M3y4eHHBIE METOJbI, MPOBOJUTH JOKA3aTEIbCTBO, BBIMOJIHATH
OMPOBEPIKECHUE;

eBriOupaTh HW3y4YeHHbIE METOJbI M WX KOMOMHAIMM JJIsl  PEIICHHUS
MaTeMaTUYeCKHX 3a/1ay;

®1ICTIOJI30BATh MaTEeMaTUUYECKUE 3HAHUS IS ONUCAHMUS 3aKOHOMEPHOCTEH B
OKpY’Karouien JeHCTBUTEILHOCTH U TPOU3BEICHUSX UCKYCCTBA,;

SIIPUMEHATh MPOCTEUIIINE TMPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH MAaTEMAaTUYECKHUX 3a]1ay.

Buinycknuk nomyuum 6o3moodrcnocms Hayuumscs B 7-9 Kiaccax sl yCIEUHOTO
MPOJI0JKEHUS 00pa30BaHus Ha YIIIyOJIEHHOM YpPOBHE
DJIeMEHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH

eCBOGOIHO  OMEPHPOBATH®  MOHSATHSMH: MHOMKECTBO, XapaKTEPHCTHKH
MHOKECTBA, 2JIEMEHT MHOXKECTBA, MYCTOE, KOHEUHOE U OECKOHEUYHOE MHOXKECTBO,
MOJAMHOYECTBO, TMPUHAJJICKHOCTh, BKJIIOYEHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI
3aJlaHi€ MHO>KECTBA;

®3a71aBaTh MHOKECTBA Pa3HBIMU CIIOCOOAMU;

®[IPOBEPSITH BHIIIOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA;

eCBOOOJHO OINEpUPOBAaTh TMOHSATUSMM: BBICKA3bIBAHUE, HWCTUHHOCTh W
JIO)KHOCTh ~ BBICKA3bIBaHUS, CJIOKHBIE M TPOCThIE BBICKA3bIBAHUS, OTPUIIAHUE
BBICKA3bIBAHUH;, ICTUHHOCTh U JIO)KHOCTh YTBEPKACHUS U €T0 OTPUIIAHUSI, OTIEPALIUU
HaJl BRICKa3bIBAaHUSIMU: U, WJIH, HE. Y CIOBHBIC BHICKA3bIBaHUS (MMILTUKAIIWN );

®CTPOUTH BHICKA3BbIBAHHUS C UCTIOJIb30BAHUEM 3aKOHOB alIreOphbl BEICKA3bIBAHUIM.
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

®CTPOUTH PACCYX IEHUS HA OCHOBE UCIOJIb30BAHUS ITPABUJI JIOTUKHU;

®1ICTIOJ30BATh MHOKECTBA, OMNEPAIlMM C MHOXKECTBAMH, HUX TpapuuecKoe
MpECTaBIICHUE JIJI ONKMCAHUs PEabHBIX MPOILIECCOB U SIBJICHUM, MIPU PEIICHUH 3aa4
JIPYTUX y4eOHBIX TIPEAMETOB
Yucaa

¢CBOOOZHO OIEpUPOBATH TMOHITUSMU: HATypajdbHOE YHCJIO, MHOXECTBO
HATypaJbHBIX YKCE, I[EJ0€ YNCI0, MHOXKECTBO IIEJIBIX Yncel, OOBIKHOBEHHAS APOOb,
necsaTuyHasi JpoOb, CMENIaHHOE YHCIIO, palMOHAIBHOE YHCIIO, MHOMXECTBO
palMOHANIBHBIX YKCEIl, UPPALIMOHAIBHOE YUCIIO0, KOPEHb CTEIEHU N, IEUCTBUTEIBHOE
YUCII0, MHOECTBO JEWCTBUTEIBHBIX YHCEJI, TE€OMETpUYECKass HHTEpHpeTaIus
HaTypaJIbHBIX, 1IEJIbIX, PAIIMOHAIILHBIX, IEUCTBUTEIBHBIX YHCET,

®IOHMMAaTh U OOBSCHATH PA3HUILY MEXKIY MO3UIMOHHONW U HEMO3WIIMOHHOU
CHUCTEMaMHU 3aIuCH YUCE;

®[ICPEBOAUTL YHUCJIA W3 OJHOM CHUCTEMBbl 3amuCHU (CUCTEMbI CUHUCJICHUS) B

APYTYIO,

¥ 311ech 1 jjasee — 3HATH ONPEIEIeHHe OHATHS, 3HATh H yMETh JOKA3bIBATH CBOHCTBA (IPU3HAKH, €CIIH OHH €CTh)
MOHSITHS, XapaKTEPU30BaTh CBSI3U C IPYTUMU MOHSATUSAMU, MPEACTABIISS OJHO MOHSATHE KaK YacTh LEJI0CTHOTO
KOMILIEKCAa, UCI0JIb30BATh MOHITHE U €r0 CBOMCTBA MPU MPOBEJICHUH PACCYKICHUIM, 0Ka3aTeNIbCTB, PEIICHUH 3a/1a4.



® I0OKa3bIBaTh U MCIMOJIb30BAaTh MPU3HAKU JIETMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cyMMBI 1 TPOU3BEAECHUS YMCEI IPU BBIIIOJIHEHUY BBIYMCIIEHUI U PELIEHUH 3a/1a4;

®BLINIOJIHATh OKPYTJICHHE pAalMOHAIBHBIX W HPPAUMOHAIBHBIX YHCEI C
3aJIJaHHOM TOYHOCTBIO;

®CpaBHUBATh JICHCTBUTEIIbHBIC YKCIIa PA3HBIMU CLIOCOOAMU;

e YIIOPSI0OUYMBATh YKCIIA, 3aMMCAHHBIE B BHUAEC OOBIKHOBEHHOW M JIECITUYHOU
npoOu, Yucia, 3alldCaHHbIE C MCIOJb30BaHHEM apU(PMETUUYECKOr0 KBaJPATHOTO
KOpHSI, KOpHEH cTernenu 0oiblie 2;

enaxoauth HOJI u HOK uucen pazHbiMu cioco6amMu U UCIOJIb30BaTh UX MPH
pelieHny 3aau;

®BLITNIOJIHATh BBIYMCICHUS W MPEeOOpa30BaHMs BBIPAXKEHUN, COJEPKAIUX
JNEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE KOPHU HATYpPaJIbHBIX CTEIECHEM.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

®BLIMOJIHATh U OOBSCHATH PE3YJbTaThl CPABHEHHUS PE3YJIbTATOB BBIUYMCICHUIN
IpU PEIICHUU TMPAKTHUUECKUX 3a7a4, B TOM YHCIE MPUOIMKEHHBIX BBIYUCICHUM,
UCIIOJIB3YS pa3Hble CIOCOOBI CPaBHEHUI;

®3aM1ChIBaTh, CPABHUBATH, OKPYTJIATH YHCJIOBBIC IAHHBIC PEATIbHBIX BEJIUYUH C
MCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHUS;

®COCTaBJISITh M OIEHHWBATh Pa3HBIMU CIIOCOOAMU YKCIIOBBIE BBIPXKEHUS MPU
pelIeHUH MPaKTUUYECKUX 3a7a4 U 3a/1a4d U3 JPYruX y4eOHbIX MPEIMETOB
TosxknecTBeHHBIE TPeo00pa3oBaHUuA

¢CBOOOJIHO OMEpUpPOBaTh TOHATUSIMU CTENEHU C IEJIbIM U JPOOHBIM
MOoKa3aTesieM;

®BBLITIOJIHATE JIOKA3aTEIbCTBO CBOMCTB CTENEHU C ILEIBIMH U JPOOHBIMU
MOKa3aTeNsIMH;

®OIIEpUPOBATH MOHATUSIMU «OAHOWIECH», «MHOTOUJIEH», «MHOTOYJIEH C OJAHOU
MEPEMEHHOW», «MHOTOWIEH C HECKOJBKUMHU TMEPEMEHHBIMUY, KOI(PPUIIUEHTHI
MHOIOYJICHA, «CTaHAapTHas 3alUCh MHOIOYJIEHa», CTENEHb OJHOYJIEHA U
MHOT'OYJICHA;

eCcBOOOAHO BJIAAETh NpHEMaMH MpeoOpa3oBaHMsl UENAbIX U JAPOOHO-
pallMOHAJIbHBIX BBIPAKCHUMH;

® BBLITIOJIHATH Pa3i0KeHUE MHOTOUYJIEHOB Ha MHOXKUTENIU Pa3HBIMHU CIIOCOOaMH,
C MCTIOJIb30BaHNEM KOMOMHAIUH Pa3IMYHbBIX IPUEMOB;

®IICTIONB30BaTh TeopeMy Buera m TeopeMy, oOpaTHyro Teopeme Buera, mms
MOMCKAa KOPHEW KBaJpaTHOrO TPEXWICHA U JIJISl PEIICHUS 3a7a4, B TOM YHCIIE 3a/1a4 C
napaMeTpaMH Ha OCHOBE KBaJIPaTHOTO TPEXUJICHA;

® BBLITIOJIHATH JCJICHUE MHOTOUYJIEHA HA MHOTOYJICH C OCTaTKOM;

® JOKa3bIBaTh CBOWCTBA KBAJAPATHBIX KOPHEU U KOPHEU CTEIIEHU N,

® BBLITIOJTHATH NMPE0OPA30BaHMS BBHIPAKEHHM, COJEPKAIINX KBaJApaTHBIE KOPHHU,
KOPHU CTETEeHHU N;

®CBOOOJIHO  ONMEpPUPOBATH TMOHATUSIMU  «TOXIECTBO», «TOXKICCTBO Ha
MHOKECTBE», «TOKIECTBEHHOE TPeoOpa30BaHUEy;

® BBLITOJIHATH PA3JIMYHbIE MPE0OPa30BaHUs BBIPAKEHUM, COEPKAIIMX MOTYIH.
() ==

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:



®BBLINIOJIHATh IIPEOOpa3oBaHus U ACUCTBUS C OyKBEHHBIMHM BBIPAKEHUSIMHU,
YHCII0BbIE KOAP(PUIMEHTHI KOTOPBIX 3alIUCaHbl B CTAHIaPTHOM BUJIE;

®BLINIOJIHATh TPeo0pa3oBaHMsl PALMOHAIBHBIX BBIPAXKEHUNW IPU PEIICHUU
3a/1a4 IPYyTUX y4eOHBIX IPEAMETOB;

® BBLITIOJIHATH MPOBEPKY MPaBIONOA00MS (PU3NUECKUX U XUMHUUECKUX (OpMYI
Ha OCHOBE CPaBHEHUS PA3MEPHOCTEN U BAJIEHTHOCTEN
YpaBHeHUs U HEPABEHCTBA

eCBOOOZHO  oOmepuUpoBaTh  MOHATUAMM:  YpPaBHEHHE,  HEPaBEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHMsSI M HEPABEHCTBA, YPABHEHHUE, SIBIIAIOLIEECS CIIEACTBHEM
IpPYroro ypaBHEHMS, YpPAaBHEHMS, PABHOCWIBHBICE HAa MHOYKECTBE, PAaBHOCUJIbHBIC
npeoOpa3oBaHusl ypaBHEHUH;

epeliaTh pa3HbIE BHUJIbI YPABHEHUN W HEPABEHCTB M MX CHCTEM, B TOM YHCIIE
HEKOTOpbIE YpaBHEHHUs 3 U 4 cTeneHel, JpoOHO-pallioOHaIbHbIE U UPPALMOHAIBHBIE;

®3HATh TeOpeMy Buera st ypaBHEHUI CTEIIEHU BBIIIE BTOPOU;

®[IOHMMATh CMBICII TEOPEM O PABHOCWIBHBIX M  HEPABHOCHJIBHBIX
npeo0pa3oBaHUAX YPABHEHUN U YMETh UX JI0KA3bIBATh;

®BJIAJIETh Pa3HbIMH METOJIaMH PEIICHUS YPABHEHHI, HEPABEHCTB U UX CUCTEM,
YMETh BbIOMpATh METO/ peuIeHUsI 1 00OCHOBBIBATH CBOU BBIOOD;

®1ICMIOJB30BATh METOJI MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM YHUCIIE
JPpOOHO-PaLIMOHANIBHBIX U BKJIIOYAIOIIMX B ce0s MPPallMOHAIIbHBIE BHIPAYKEHUS;

epemiath anreOpanyeckue YpaBHEHHSI W HEpPaBEHCTBA U HUX CHCTEMBI C
napameTpaMH aredpanyeckuM U rpapuuecKuM METOAaMu;

®BJIAJIETh PA3HBIMU METOJIAMH JI0KA3aTeJIbCTBA HEPABEHCTB;

epelaTh YPaBHEHHMS B 1IEJIbIX YMCTIAX;

e1300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJaBaeMble YpaBHEHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMAMHU.
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

®COCTaBJISITh M pElIaTh YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbI MPU PEIICHUH
3aJlay IPYyTrux y4eOHbIX IPEIMETOB;

®BLINMOJIHATh OLIEHKY MPaBIONOA00MS pe3ylbTaToB, MOJYYaEMbIX MpH
PELICHUM Pa3JWYHbIX YPaBHEHHH, HEPABEHCTB M HMX CHUCTEM IIpU PEIIECHUU 3a]ad
JIPYTUX y4eOHBIX NMPEIMETOB

®COCTaB/SITh W PEIIATh YPAaBHEHUS W HEPABEHCTBA C MapaMeTpaMu IpH
pelIeHUH 3a7a4 IPYruX YYeOHbIX MPEIMETOB;

®COCTaBJISAITb ypaBHEHHE, HEPABEHCTBO WM HMX CHCTEMY, OINKCHIBAIOIINE
peaybHYyI0 CUTYalMI0 WIM MNPUKIAJHYIO 337ady, MHTEPIPETHPOBATH MOJYUYEHHBIE
PE3yJIbTATHI
DyHKIUU

¢CBOOOIHO OMNEpPUPOBATH MOHATUAMU: 3aBUCUMOCTb, (DYHKIMOHAJIbHAS
3aBHCHMOCTb, 3aBUCHMasi U He3aBUCHUMas MEpeMEHHbIe, QyHKLUsS, ClIOCOObI 3a/1aHus
GyHKUMH, apryMEHT W 3HauYeHHe (PYHKIUHU, OOJACTh OMPEICICHUS U MHOXKECTBO
3HaueHUd  (QYHKIOMM, HyId  (QYHKIUH, [POMEXKYTKH  3HAKOMOCTOSHCTBA,
MOHOTOHHOCTb GyHKIMH, HauOosblIee " HauMeEHbIIee 3HAYCHUS,
YETHOCTH/HEUETHOCTh (DYHKIIMU, TEPUOJUYHOCTh (YHKIUU, rpaduk GyHKIIUH,



BEPTHUKAJIbHAs, TOPU3OHTAIIbHAS, HAKIIOHHAs] ACUMIITOTHI; TpauK 3aBUCUMOCTH, HE
SBJISIOIICHCS (DYHKITUEH,

oCTpOUTh Tpaduku (YyHKIMM: TUHEHHOU, KBaJpaTUYHOH, APOOHO-TMHEHHOMH,
CTENECHHOM NPU Pa3HbIX 3HAUYCHMSX ITOKA3aTENIs CTENEHH, y =|x|;

®IICTIOJIB30BaTh IpeoOpa3zoBaHus rpaduka QyHKIUU y = f (x) U1 IOCTPOCHHS
rpagukoB QyHKIMH y = af (kx+b)+c;

®aHAJIU3UPOBATHh CBOWCTBA (YHKUMH K BUA Tpaduka B 3aBUCUMOCTU OT
[1apamMeTpOB;

®CBOOOJHO OIEPUPOBATh MOHATUSMU: IOCIENOBATEIBHOCTh, OTPaHUYEHHAs
NOCJIEOBATENBHOCTb, MOHOTOHHO BO3pacTarolas (yObIBaromas)
MOCIIEA0BATEIBHOCTD, TPEEN MOCIEI0BATeIbHOCTH, aprupMeTHIECKasi Mporpeccus,
reoMeTpHUecKas TMPOTPECCHs], XapaKTEPUCTUUECKOE CBOWCTBO apU(PMETHUECKOM
(reoMeTpHuYEeCcKOil) MPOrpeCCuu;

®1ICMOJB30BATh METOJ MAaTeMAaTUYECKOW HWHAYKIMU I BbIBoda (OpMyd,
JI0KAa3aTeJIbCTBA PABEHCTB M HEPABEHCTB, PELICHUS 3a]a4 Ha JIEJIMMOCTb;

®1ICCJIEIOBATh NIOCIIEI0BATEIBHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

epemaTh KOMOMHUPOBAHHBIE 33/1a4l Ha apU(METUUYECKYIO U T€OMETPUUECKYIO
IIPOTPECCHH.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

®KOHCTPYUPOBAaTh M MCCIEN0BAaTh (PYHKIUU, COOTBETCTBYIOIIHUE pEaIbHBIM
npoueccaM M SBICHUSAM, MHTEPIPETUPOBATH IOJYYECHHBIE PE3yNbTaThl B
COOTBETCTBHUH CO CHELU(PUKON HCCIETyEMOro MpoLecca Win SBICHMUS;

®lICIIOJIB30BAaTh TIpaUKU 3aBUCHUMOCTEH /il HCCIENOBaHUS PEabHBIX
MPOLIECCOB U SABJICHUI;

®KOHCTPYUPOBATh W HCCIEAOBaTh (DYHKIMU MpU PEHICHUH 3a/1ad JIpYrux
y4eOHBIX MPEIMETOB, UHTEPIPETUPOBATH MOJTYUYEHHbIE PE3YJIbTAThl B COOTBETCTBUU
co crernudukoi yueOHOro npeaMera
TexcroBbIe 3a1a4u

ePemare MpocThble M CIOXKHBIE 33Jaud, a TaKKe 3a1adyd IMOBBILIEHHOU
TPYJAHOCTH U BBIJIEIATh UX MATEMATHYECKYIO OCHOBY;

®pacIio3HaBaTh pa3HbIC BUJIbI M TUIIBI 33]1aY;

®1ICMIOJIb30BATh PA3HbIE KPATKUE 3aMHMCH KaK MOJIENM TEKCTOB CIOXHBIX 3a]a4
Y 3a7a4 IOBBIIIEHHON CJIOKHOCTH JUJISl MOCTPOEHHS IMOMCKOBOM CXEMBblI U PELIEHUS
3aJa4, BHIOMPATh ONTUMAJBHYIO JJII pacCMaTpMBaeMOM B 3aJlaue CUTyallMl MOJEINb
TEKCTa 3a/1a4u;

epa3yinyaTh MOJENb TEKCTa W MOJENb PEUICHUs 3aJauyH, KOHCTPYHPOBATh K
OJIHOM MOJIENIU PEILICHUS CIOKHBIX 3a/a4 Pa3Hble MOJIETU TEKCTa 3a/1auu;

®3HATh U MPUMEHATHh TPU CIOCO0A MOUCKA pelieHus 3a1ad (0T TpeOOBaHUS K
YCIIOBHIO M OT yCJIOBUA K TpeOOBaHUIO0, KOMOMHUPOBAHHBIN );

®MOJICNIUPOBATH PACCYKJEHUS MPHU MOUCKE PELIEHUs 3a/1a4 ¢ TIOMOIIbIO rpad-
CXEMBI;

®BBIJICIIATH ATAMbl PELICHUS 33Ja4H U COAECPKAHNE KAKIOT0 ITala;

e yMETh BbIOMpATh ONTUMAJIbHBIA METOJ PEIICHHUS 33/1a4U U OCO3HABAaTh BBIOOP
METO/Ia, PACCMATPUBATh PAa3JIU4HbIC METOJbI, HAXOAUTh pa3HbIC PELICHUS 3aJayH,
€CJIM BO3MOKHO;



® AHATTM3MPOBATH 3aTPYTHEHUS TIPU PEIICHUH 3a/1a4;

®BBIMIOJIHATHh  pa3UYHbIE  TpeoOpa3oBaHUs  MPEJIOKCHHON  3a1aud,
KOHCTPYHPOBATh HOBBIC 33/1a41 W3 IAaHHOM, B TOM YHUCJIE OOpATHEIE;

S HTEPIIPETUPOBATh BBIYUCIUTEIBHBIC PE3YJBTATHl B 3ajJade, HCCIEAOBAThH
MOJIYYCHHOE PEIICHHE 3a/1a4H;

®3MCHATHh YyCIIOBHE 3a7a4 (KOJMYECTBEHHBIE WJIM KAa4YeCTBEHHBIC JTAHHBIC),
UCCIIeIOBaTh N3MEHEHHOE TIPe00pa3oBaHHOE;

® aHAJTM3UPOBATh BCEBO3MOXKHBIC CHUTYaIlMd B3aMMHOTO PACIOJIOKEHUS ABYX
O00BEKTOB M M3MEHEHUE WX XAPAKTEPUCTHK MPU COBMECTHOM JBMKCHHUH (CKOPOCTbH,
BpEMsI, paCCTOSTHUE).IIPU PEIICHNE 3a7a4 Ha JIBIPKCHUE JIBYX OOBEKTOB KaK B OJTHOM,
TaK ¥ B MPOTHUBOMOJOKHBIX HAIPABJICHUSIX, KOHCTPYHPOBATh HOBBIC CHUTYaIlMHd Ha
OCHOBE M3MEHEHUS YCIIOBUN 3a/1a4y TIPH IBIXKCHHUH TI0 PEKE;

®IICCIICIOBATh BCEBO3MOXKHBIC CUTYAITUH MPH PEIICHUH 3a7a4 Ha JBHKEHHUE T10
peKe, paccMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;

epemiaTh pa3HOOOpa3HbIC 3a7a4U «HA YaCTHY;

epemiaTh 1 00OCHOBBIBATH CBOE PEIICHHE 3a7ad (BBIACIATH MaTEMAaTHUECKYIO
OCHOBY) Ha HaXOKJIEHNE YaCTH YKCJIa M YHCIIA IO €r0 YaCTH Ha OCHOBE KOHKPETHOTO
CMBICIIa ApoOHu;

®00BACHATh HWIACHTUYHOCTH 3aJad pPa3HBIX THUIIOB, CBS3BIBAIOIINX TPH
BeNUYMHBI (HAa padOTy, HA TOKYMNKH, HA JBW)KCHHUE). BBIJACISITH 3TU BEIUYUHBI U
OTHOIIEHUS MEXIY HHUMH, NMPUMEHATh MX IPHU PEIICHUM 3a7a4, KOHCTPYHPOBAThH
COOCTBEHHBIE 33J1a4 YKa3aHHbBIX THUIIOB;

®BJIAJICTh OCHOBHBIMH METOJaMH pEIIeHHUs] 3a7a4 Ha CMECH, CIUIABHI,
KOHIICHTpAIH, UCITOJIb30BaTh UX B HOBBIX CHTYAIUSAX IO OTHOIICHUIO K M3YYCHHBIM
B MPOIECCE O0YyUCHUS;

e pemiaTh 3aJadyd Ha TMPOIEHTHI, B TOM YHCJE, CJOXKHBIE TMPOICHTHI C
000CHOBaHUEM, UCTIOJIB3YS Pa3HbIE CIIOCOOHI;

epemiaTh JIOTUUECKHE 3a/1aud Pa3HBIMH CIIOCOOaMH, B TOM YHUCJE, C JABYMs
0JIOKaMU 1 ¢ TpeMs 0JIO0KaMHM JIaHHBIX C TIOMOIILIO TaOJIHIL;

epemiaTh 3a7a4d MO0 KOMOWHATOPHKE W TEOPHUU BEPOSITHOCTEH Ha OCHOBE
WCITOJIb30BAHUS N3YUCHHBIX METO/IOB 1 000CHOBBIBATH PEIICHNUE;

epemniaTh HECIOXKHBIC 33/1a91 110 MATEMATHIECKON CTaTHCTHKE;

®OBIIAJICTh  OCHOBHBIMH  METOJAaMH  DCIICHHUsS]  CIOKETHBIX  3aj]ad:
apupMeTHYeCKnu, anreOpanveckuii, mepedbop BapHaHTOB, T'E€OMETPUUYCCKHUIA,
rpadudeckuii, MPUMEHSTh UX B HOBBIX 110 CPABHEHUIO C U3YYCHHBIMH CUTYAITUSIX.
B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomenos:

®KOHCTPYUPOBATh HOBBIC JIJIS JAHHOW 3aJlay 3aJavHble CUTYallUd C YYETOM
peaTbHBIX XapaKTEPHUCTHUK, B YACTHOCTH, MPH PEHICHWU 3a7a4 Ha KOHIICHTpAIUH,
YYHUTHIBATh TUIOTHOCTH BEIIECTBA;, pellaTh W KOHCTPYHMPOBATh 3aJayd Ha OCHOBE
pPacCMOTpPEHHUSI PEAITbHBIX CHTyalluid, B KOTOPhIX HE TpeOyeTcss TOYHBIM
BBIYHMCIIUTEIBHBIN pe3yJIbTaT;

epemiaTh 3a7a4d Ha JIBIDKCHHE IO PEKE, pacCMaTpuBas Pa3HbIE CUCTEMBI
OTCUETA;

®KOHCTPYMPOBATh 3aJavyHbIC CUTyallMHd, TPUOIKEHHBIE K peaJbHON
JEHCTBUTEILHOCTH
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¢CBOOOHO OIEpPUPOBATh MOHATUSAMH: CTOJIOYATHIE U KPYTOBbIE JUArpamMMBbl,
TaOJIMIBI JAHHBIX, CpeHEE apu(pMETHUIECKOe, MeuaHa, HauOoJIblIIee U HaUMEHbIIIEE
3HaYeHUs] BBIOOPKH, pa3Max BbIOOPKH, AWUCIEPCHUs M CTAaHJAPTHOE OTKIOHEHHE,
CJy4ailHasi U3MEHYHUBOCTb;

eBLIOMpaTh HamOoJiee YyMOOHBIM crmocod mpeAcTaBiIeHUS WHGOPMAITUH,
aJICKBaTHBIM €€ CBOMCTBAM M IIEJISIM aHaJIN3a;

® BBIYMCIISITh YHCIIOBBIE XapaKTEPUCTUKH BBIOOPKHU;

®CBOOOJHO ONEPUPOBATH MOHATUAMU: (aKTOpUal uYuCiIa, MEPECTAHOBKH,
COUETaHUs U pa3MeIIeHus, TpeyroiapHuk [lackans;

®CBOOOHO OMEPUPOBATH MOHITUSIMH: CIy4YallHBIA OIBIT, CIy4YailHBINA BBHIOOP,
UCIIBITAaHUE,  JJIEMEHTAPHOE  Ciy4yailHoe  coObITHE  (MCXOJ),  KJIACCHYECKOE
OTpENICJICHUE BEPOSITHOCTU CIY4allHOTO COOBITHS, OIEpaluu HajA Cly4yalHBIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

®CBOOOJHO ONEPUPOBATH MOHITUSMU: CIy4YallHBIA OIBIT, CIy4ailHbIN BBIOOP,
UCIBITAHUE, DJJEMEHTApHOE  CllydyallHO€  COObITHE  (MCXOJ),  KJIACCUYECKOE
OIpE/IENICHUE BEPOSITHOCTU CIIy4alHOTO COOBITHSA, ONEpaluu Haja ClIydailHbIMU
COOBITHUSAMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

®3HaTh NPUMEPHlI CIYYaWHBIX BEJIWYMH, W BBIYUCIATH UX CTATUCTHYECKHE
XapaKTEPUCTHUKHU;

®1ICMIOJB30BATh (POPMYJIBI KOMOMHATOPUKHU MPU PEIICHMH KOMOWHATOPHBIX
3aj1ay;

epelaTh 33/1a4M Ha BBIYHUCIEHUE BEPOSITHOCTH B TOM YHUCJIE C UCIOJIb30BAHUEM
bopmyi.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

®[IPEJCTABIATh MH(POPMALIUIO O PEAbHBIX MPOLECCax U SBJIEHUSAX CIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U L€ HCCIIEIOBAHUS;

®aHAJIM3UPOBATh U CPaBHUBATh CTATHCTUYECKUE XApAKTEPUCTUKH BBIOOPOK,
NOJIyYEHHBIX B IPOLECCE PEIICHHs MPUKIATHOM 3a7add, W3Y4YEHUS pPEAIBHOIO
SIBJICHUS, PELICHUS 3a/1a4H U3 IPYTUX YUeOHBIX MPEAMETOB;

®OIICHUBATh BEPOATHOCTb pEATbHBIX COOBITUH U SBJIEHUH B Pa3IUYHBIX
CUTYaLMIX
HUcropust MaTeMaTUKHU

elloHnMaTh MaTEeMaTHUKy KaK CTPOrO0 OPraHU30BAaHHYI0 CHUCTEMY Hay4YHbIX
3HAaHUM, B YACTHOCTHU BJIAJETh MPEACTABICHUSIMU 00 aKCUMOMATUYECKOM MOCTPOCHUU
re€OMETPUU U TIEPBUYHBIMU ITPEICTABICHUSIMHU O HEEBKJIMIOBBIX T€OMETPHSIX;

epaccMaTpuBaTh MaTEMATUKY B KOHTEKCTE HCTOPUM PA3BUTHUS LIMBWIM3ALUU U
HCTOPUHU Pa3BUTHS HAYKH, IOHUMATh POJIb MaTeMAaTUKH B pa3Butuu Poccun
MeToabl MaTEMAaTHKH

eBrnanerh 3HaHUSAMH O PA3NUUYHBIX METOJIAX OOOCHOBAHUS U ONPOBEPIKECHHUS
MaTEMaTUYECKUX YTBEPKIECHUN U CAMOCTOATENIbHO IPUMEHSTh UX;

®BJIAJICTh HABBIKAMHU AHAJIM3a YCJIOBHS 3aJa4d W ONPEACIICHHUS MOIXOIAIIUX
JUISL PEIICHHUs 33]]a4 U3YYSHHBIX METO/I0B WJIM X KOMOWHAIIHII,



¢ XapaKTCPU30BaTh IIPOHU3BCACHUSA HMCKYCCTBa C y‘IéTOM MaTCMAaTHYCCKUX
BaKOHOMCpHOCTCﬁ B IIPHUPOJAC, HCIIOJIB30BATh MATCMATHYCCKHUE 3aKOHOMCPHOCTH B
CaMOCTOATCIbHOM TBOPYCCTBC.

COAEPKXAHUE YYEBHOI'O ITPE/IMETA
«AJI'EBPA»

Yucaa

PanunonajbHbIe Ynciia

MHOXECTBO pauuMOHAIbHBIX 4uced. CpaBHEHUE PpALHMOHAIBHBIX YHCEIL.
JleficTBUA € palMOHAJIBHBIMU YuCIaMUu. [IpeocmasnenHue payuoHaIbHO20 HUCIA
decsasmuyHol 0poowbio.

HppaunoHajbHbIe YUCJIA

[Tonatre uppanroHaabHOrO 4yucia. Pacro3HaBaHue MppalMOHATBHBIX YUCEIN.
I[IpuMeps! JT0Ka3aTenbeTB B anrebpe. MppanmonansHocTs yncna 2. Ilpumenenue B
reometpuu. CpasHeHue uppayuoHaivbHulx uucei. Muoowcecmeo OeticmeumenbHbIX
yucer.

ToxknecTBeHHbIE MpeoOpa3oBaHus

YucaoBbie 1 OyKBEeHHbIE BbIPAKCHUSA

Bripaxkenne ¢ nepeMeHHON. 3HaueHUe BbIpakeHus. [loacTaHOBKa BBIpAKEHUN
BMECTO NIEPEMEHHBIX.

Ilesbie BIpaxeHus

Crenenb ¢ HaTypaJbHBIM TIOKazareneM M €€ cBoiicTBa. [IpeoOpazoBanus
BBIPAKEHUM, COAEPKAINX CTETIIEHU C HATyPAJIbHBIM ITOKA3aTEIIEM.

OpanouneH, MHorouwieH. JIGHCTBUS C OJHOWICHAMH M MHOTOYJICHAMM
(cmoxeHue, BbIUMTAaHUE, YMHOXeEHHE). DOpMyNbl COKPAIIEHHOTO YMHOMXKEHHS:
pPa3HOCTh KBaJpaTOB, KBaJIpaT CyMMbl U pa3HOCTH. Pa3nokeHMe MHOrowwieHa Ha
MHOJKUTEJIN: BBIHECEHHE OOIEr0 MHOXKUTENS 32 CKOOKH, epynnuposka, npumeHeHue
Gopmyn  cokpawénnozo ymuoodiceHus. Keadpamuwviti  mpéxunen, pasnodcenue
K8AOPamHo20 mpéxuiena Ha MHONCUMENU.

/{po0HO-paniuOHAIbHbIE BHIPAKEHUSA

Crenenb ¢ 1ensiM TokazateneMm. I[IpeoOpa3zoBanue apoOHO-TMHEHHBIX
BBIDOKEHMI:  CJIOKEHHE, YMHOXEHUe, JeleHue. Aneebpauueckas  Opoob.
Honycmumbie 3HaueHus nepemeHHvlX 6 OpPOOHO-PAYUOHANILHLIX — BbIPANCEHUSIX.
Cokpawenue aneeopauueckux oOpoobet. Ilpusedenue ancebpauveckux oOpobel K
obwemy 3Hamenamenio. [lelicmeus ¢ aneeopaudeckumu OpooOsmMu: ClOdCeHue,
sblyumanue, YMHodCeHue, 0elleHue, 6036e0eHue 6 CmeneHto.

lIpeobpa3zosanue gvipasiceHuti, co0epHcAuux 3HaK MoOys.

KBaaparHbie kKopHH

Apudmernuecknii KBajapaTHBIA KOpeHb. [IpeoOpa3oBaHMe BBIpAKECHUN,
CoJlepKallluX KBaJApaTHbIE KOPHU: YMHOXEHUE, IEJICHUE, BBIHECEHUE MHOXKHUTEIS 13-
NIOJ1 3HaKa KOPHS, GHeceHue MHOMCUmens noo 3HAK KOPHSL.

YpaBHeHHMS U HEPABEHCTBA

PaBeHcTBa

UucnoBoe paBeHCTBO. (CBOMCTBAa YHUCIOBBIX pPaBEHCTB. PaBeHCTBO ¢
MIEPEMEHHOM.

YpaBHeHus



[TonsiTue ypaBHEHUs U KOpHS ypaBHeHUs. [Ipedcmasnenue 0 pagHoCuibHOCMU
ypasHenutl. Obracmv onpeoeiieHus ypasHeHus (001acmv OONYCMUMBIX 3HAYEHUU
nepemeHHoll).

JIMHelHOe YpaBHEHHUE U ero KOPHU

Pemienne nuHEWHBIX YpaBHEHWH. JluHeliHoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmeti numetinoco ypasHenus. Peuwenue nuHeuHvbIX YpasHeHUU ¢
napamempom.

KBaapaTtHoe ypaBHeHHe H €r0 KOPHHU

KBanpatHbie ypaBHeHus. HenonHble KBagpaTHble ypaBHEHUA. JJUCKPUMUHAHT
KBaJpaTHOTO ypaBHeHus. DopMyrna KOpHEWH KBaJpaTHOTO ypaBHEHHS. Teopema
Buema. Teopema, obpamnas meopeme Buema. Penienue KBaJIpaTHBIX ypaBHEHHUIA:
UCTIONIb30BaHuE (POPMYJIBI TSl HAXOKICHUS KOPHEH, epaguueckuti memoo peulenus,
pasnodicenue Ha MHOMCUMenu, no0oOop KOpHeu ¢ UCNOIb308aHueM meopemol Buema.
Konuuecmseo kopheii keadpammnoco ypagHeHus 8 3AGUCUMOCMU OM €20
ouckpumunanma. buxeaopammuvle ypasnenus. YpasHenus, cooumvie K JUHEUHbIM U
keaopamuvim. Keaopamusie ypasHenus ¢ napamempom.

/{po0HO-paniuoHAIbLHbIC YPABHEHUS

Pemenne mnpocremmx ApOOHO-TMHEHHBIX ypaBHEHUH. Pewenue OpobHO-
PAYUOHATBHBIX YPAGHEHUII.

Memoowl pewenusi ypagueHui: Memoovl PABHOCUTLHBIX NPeoOpA308aHUl,
Memoo 3ameHbl NnepemMeHHou, epaguueckuil memoo. Hcnonvzosanue ceolicme
@dyuKyul npu pewenuu ypasHeHull.

lIpocmetiwue uppayuonanvHvle ypagHeHus suoa . /f (x)=a, ,/f (x) =4 [g (x) -

Vpasnenus suoa x" =a.Ypaenenus 6 yenvix uuciax.

Cucrembl ypaBHeHUH

YpaBHeHHE C JAByMs [EpPEeMEHHbIMU. JIMHENHOE ypaBHEHUE C JBYMs
nepeMeHHbIMU. [Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUSL C
08y M5l nepeMeHHbIMU.

IlonaTHe cucTteMsl ypaBHEHUN. Pelienne cucreMsl ypaBHEHHI.

Mertoapl pemeHuss CUCTEM JIMHEMHBIX YPaBHEHUW C JBYMs I€PEMEHHBIMMU:
epaghuueckuli Memoo, Memoo CJLOHCEeHUs], METO]T TIOJICTAHOBKHU.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepasencrBa

UucnoBeie HepaBeHcTBa. (CBOWCTBAa UHCIOBBIX HepaBeHCTB. lIpoBepka
CITPAaBEJIMBOCTU HEPABEHCTB ITPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nmepemennoi. Ctporue u HecTporue HepaBeHCTBa. Obnacmub
onpeoeneHus Hepagencmaa (061acmes OONYCIMUMBIX 3HAYEHUL NePeMeHHO).

Pemenne nMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u eco pewenus. Pewenue «xeadpammuuix
HepaseHCcma: UCNONb308AHUE CEOUCME U 2pauka KeaopamudHou QyHKyuu, mMemoo
UHMEPBAIns. 3anuch peuleHust KaopamHo20 HepageHCmad.

Pewenue yenvix u OpobHO-payuoHanbHuIX HEPABEHCME MeMOOOM UHMEPBANO8.

CucremMbl HEPABEHCTB

CucrTeMbl HEpAaBEHCTB C OJHOM MEpEeMEHHOM. PenieHue cucTteM HEpPaBEHCTB C
OJIHOW TIEPEMEHHOM: JUHEUHBIX, Keaodpamubix. V300pakeHUEe PpEIICHUS CUCTEMBbI
HEPaBEHCTB Ha YMCJIIOBOM NPSIMOM. 3alIUCh PELICHHS] CHCTEMbl HEPABEHCTB.



DOyHKIUHU

IMousiTne pyHKUMU

JlekapToBBl KOOpAMHATHI Ha IUIOCKOCTU. DOpMHUpOBaHME MPEICTABICHUN O
METalpeMETHOM  TOHATUU  «KOOpJAuHATh». CrocoObl 3agaHus  (YHKIHA:
aHaJIuTU4YeCKui, rpadudeckuid, Tabmuanbi. ['paduk Qynkiuu. [Ipumepsl GyHKIHM,
MOJIy4aeMbIX B IIPOILIECCE HCCIEAOBAHUSI PA3IUYHBIX pEATbHBIX MPOIECCOB H
pemieHusi 3amad. 3HadueHue QyHkuuu B Touke. CBoicTBa (QyHKUMIA: 007acTh
ONpEAENeHUsI, MHOXECTBO 3HAUYCHUU, HYIH, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
YEMHOCMb/HeYémHOCmb, TIPOMEKYTKH BO3pacTaHus M yObIBaHUS, HauOoOJbIIee U
HauMeHbIee 3HaueHus. MccnenoBanue GyHKInU 1o e€ rpaduky.

lIpeocmaenenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie ghynxyuu.

JIuneiiHas pyHKuus

CpoiictBa U rpaduk JUHEHHON (PYHKIUU. YTIOBOM KOIDPUIMEHT MPSMOM.
Pacnonoxenue rpaduka JIMHEHHOW (YHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
koadduimenTa U cBoOoAHOTO uiieHa. HaxooicoeHue KodIppuyuenmos auHetHou
@YHKYUU NO 3A0AHHLIM YCIO0BUAM. NPOXOAHCOEHUE NPAMOU uepe3 08¢ MOUKU C
3A0AHHbIMU  KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U
napanieibHou OAHHOU NPSMOU.

KBagparuunas GpyHkuus

CgoiictBa u rpaduxk KBagpaTUuHou QyHKuuM (mapadona). I[locmpoenue
epaguka keadpamuunou Gyukyuu no mouxam. HaxoxneHue Hynel KBaJpaTHUHOU
bYHKIIUM, — MHOJICecmea  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

OoOpaTHasi NPONOPUMOHAIBHOCTH

CBoiicTBa pyHKIUU Y = K y = g ['unepOoua.
X

I'paguxu pynkyuii. Illpeoobpazosanue epaguxa @ynkyuu y=f(x) oOns
nocmpoerus 2pagurxos Qyukyuii 6uoa y = af (kx+b)+c.

I'paghuxu ¢pynxyuil y:a+%b, y=x, y=3x, y=|x.

ITocnenoBaTe/ IbHOCTH M MIPOTPECCUM

HucnoBast mociaenoBaTeibHOCTh. [I[prMepbl YUCIOBBIX ITOCIEA0BATEILHOCTEN.
beckoHneuHble mocienoBaTebHOCTH. ApudMeTHIecKas Mporpeccuss u €€ CBONCTBA.
['eomerpudeckas nporpeccusi. Qopmyna odowe2o yieHa u cymmovl N NEPBbIX UIEHO8
apugmemuueckoi u ceomempudeckou npoepeccuil. Cxooauascs ceomempudeckas
npozpeccusl.

PemieHne TeKCTOBBIX 3aj4a4

3agaum Ha Bce apudmMeTHUeCKHe AeiiCTBUS

Pemienne TeKCTOBBIX 3adad apudMeTuueckuM crnocooom. Hcmonb3oBaHue
TaOJUIl, CXEM, YEPTEKEU, APYruxX CPEACTB MPEICTABICHUS NAHHBIX MPU PEIICHUU
3aJIauM.

3ajaum Ha IBUKEHHE, PA00Ty U MOKYIIKH

AHaJIN3 BO3MOXKHBIX CUTYyalluii B3aMMHOT'O PACIOJIOXKEHUSI OOBEKTOB IMPU UX
JBIKEHUU, COOTHONICHHSI 00BEMOB BBITIONHSAEMBIX Pa0OT IMPU COBMECTHOM padoTe.

3amavyu HA YACTH, 101U, IPOLEHTHI



Pelenue 3a7a4 Ha HaxOX/JI€HUE YACTU YMCIIA U YMCIa 10 ero yacTu. Pemienue
3aJlay Ha MPOUEHTHI U JoJiu. [IpuMeHeHue nponopuuii npu peieHuy 3aay.

Jlornuyeckue 3agauu

Pemenue nornueckux 3agad. Pewienue noeuueckux 3a0ay ¢ nOMowbio 2pagos,
maoauy.

OcHOBHBIE MeTOAbl PpeleHus TEeKCTOBBIX 3aJa4: apupMETUUYECKUM,
anredpanyeckuii, nepedop BapuUaHTOB. [lepguunbvlie npeocmasieHus o Opyeux
Memooax peulenuss 3a0ay (ceomempuyeckue u epaguyeckue memoowvl).

CrarucTuka v Teopusi BepOATHOCTEN

Crarucruka

Tabmuunoe u rpadudeckoe MpeACTaBICHUE TaHHBIX, CTOJIOYATHIC U KPYTOBBIC
auarpaMMbl, Tpaukd, NPUMEHEHHE auarpaMM W TpaduKOB IS  OINHCAHUS
3aBUCUMOCTEH peasIbHbIX BEJIWYUH, U3BJICUCHUE MH(DOpPMALIMKU U3 TaOIUI, THarpaMm
u rpadgukoB. OmnucarenbHbIE CTATUCTUYECKUE IIOKA3aTENM YMCIOBBIX HAOOpPOB:
cpenHee apudmMeTuuecKoe, Meouana, HaubobIllee U HaNMEHbIIIee 3HaYeHuss. Mepbl
pacceuBaHus: pa3Max, OUCnepcusi U CMaHoapmHoe OMKIOHeHUe.

CnyvailHasgs W3MEHYMBOCTh. V3MEHUMBOCTh TNpU HU3MEpPEHUSX. Pewarowue
npasuia. 3aKkOHOMePHOCMU 8 UBMEHUUBLLX GEIUUUHAX.

Cayuaiinbie cOOBITHS

CrnydaliHble ONBITHI (IKCHEPUMEHTHI), AJIEMEHTapHbIE CIy4YalHbIE COOBITHS
(ucxonsl). BeposTHOoCTM 3nemeHTapHbIX cOObITUH. CoOOBITHS B  CIy4YalHBIX
AKCIEPUMEHTaX W OJaromnpusTCTBYIONIUE 3JIEMEHTapHble CcOObITHA. BepositHOCTH
Ciiy4alHbIX COOBITHM. OMNBITBEI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Kiaccuueckue BEpOSTHOCTHBIE OIBITHI C  HMCIOJIB30BAHUEM MOHET, KYOHKOB.
Ilpeocmasnenue cobvimuii ¢ nomowwro ouazpamm dinepa. Ilpomueononodichvie
cobvimus, o0bOveOuHeHue U  nepeceueHue coovimul. Ilpasuno  crodxcerus
seposimnocmeu. Cnyuatinwlii 6b160p. Ilpeocmasnenue sxcnepumenma 6 guoe oepesa.
Heszasucumvle cobvimus. Ymuoowcenue eeposamuocmeti He3A8UCUMbBIX COOLIMUIL.
Ilocneoosamenvuvie neszasucumvie ucnvimanus. llpencraBieHne 0 HE3aBUCHMBIX
COOBITHSIX B KU3HHU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymnodcenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio
couemanuil. Popmyna wucna covemanuti. Tpeyeonvnux Ilackana. Onvimol ¢ 601bUUM
YUCIOM PABHOBO3IMOIICHBIX INEMEHMAPHbIX coObimull. Boluucienue eepoamuocmetl 6
ONbIMAX C NPUMEHEeHUeM KOMOuHamopHulx ¢oopmyn. Ucneimanusi bepuynnu. Ycnex u
Heyoaua. Beposmuocmu cobvimuil 6 cepuu ucnotmanuu bepuynnu.

Cnyuaiinole eenuuunbl

3Hakomcmeo co  CAYYAUHBIMU  BETUYUHAMU HA  NPUMEPAX  KOHEYHbIX
OUCKDEMHbIX CIYYAUHBIX BENUYUH. Pacnpeoenenue eeposmHocmell.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuyeckozo odxcudanus. Ilonamue
0 3axkone bonvuux uucen. Mzmepenue eeposimuocmetl. Ilpumenenue 3akona 601buuUx
yucen 8 COYUON02UU, CMPAX08aHUl, 8 30pasoOXpaneHuU, obecneuenuu 6e3onacHocmu
HACeNeHUsl 8 YPE3BbIUAUHBIX CUMYAYUSIX.

7 Kkjaacc
Boipakenusi, TOK1ecTBa, ypaBHeHus (27 4)



YucnoBble BbIpaxkeHUs: ¢ mepeMeHHbIMU. [IpocTteitine mnpeoOpa3zoBaHus
BBIpQKCHUM. YPABHEHHUE, KOPEHb ypaBHEHUs. JIMHEMHOE ypaBHEHHWE C OJHOM
NepeMeHHON. PellleHne TEKCTOBBIX 3aJady METOJIOM COCTAaBIICHUS YpPaBHEHUHU.
CratucTuyeckre XapaKTEPUCTUKH.

Ocnoenas yenb — CHCTEMATU3UpPOBaTb M OOOOLIUTH CBEACHUS O
IpeoOpa3OBaHUsAX AIreOpanvyecKuX BBIPAKEHUN U PEIIEHUM YpPaBHEHUH C OJHOU
IIEPEMEHHOM.

IlepBas Tema Kypca 7 Kiacca sSIBISETCS CBSA3YIOIIUM 3BEHOM MEXKIY KypcoM
MaTeMaTuku S5—6 KiaccoB M KypcoMm anreOpsl. B Hel 3akpersorcs
BBIUHCIIUTEIIbHBIE HAaBBIKM, CHUCTEMATHU3UPYIOTCA M O00O0OIIAIOTCS CBEAEHUS O
peoOpa3oBaHUAX BRIPAKEHUN U PEIICHUH YPAaBHEHUH.

Haxoxnenne 3Ha4eHUH UYUCIOBBIX M OYKBEHHBIX BBIp@XEHUH Jaer
BO3MOYKHOCTh TOBTOPHUTH C Y4YalllUMHCSl TpaBUia JEUCTBHI C pallOHATbHBIMH
YyycIaMd. YMEHHUS BBIINOJHATh apu(METHUYECKHEe JCHCTBUS C palUuOHAIbHBIMU
YUCJIaMU SIBJISIFOTCSL OMOPHBIMM JUIsl BCero Kypca anreopbl. CiieqyeT BBISICHUT,
HACKOJIbKO TPOYHO OBJIAJIEIM HMMH YydYallluecs, W B Cllyyae HEOOXOIUMOCTH
OpPraHM30BATh MOBTOPEHUE C LIEJIBIO JIMKBUAALNU BBISBIECHHBIX MpoOenoB. PazBututo
HABBIKOB BBIUMCJICHUN JOJDKHO YJIEIATHCS CEPhE3HOEC BHUMAHHE M B JalbHEHIIEM
IPU U3YYEHHUH JPYTUX TEM Kypca ajireOphl.

B cBA3uM ¢ paccMOTpeHHEM BOIIpOca O CpPABHEHHWHM 3HAYEHHUW BBIPAKECHUHN
pacCIIMpPSIOTCS CBEACHUS O HEPABEHCTBAX: BBOJATCS 3HAKM HEPABEHCTB, JACTCS
MOHSTHE O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHuun mnpeoOpazoBaHUl BbIpakeHUN (HOpMaIbHO-ONEPATUBHBIC
YMEHHSI OCTAIOTCSl HA TOM K€ YPOBHE, yYalIHECS MOJHUMAKOTCS HA HOBYIO CTYIIEHD B
OBJIAJICHUU Teopued. BBOAATCS TOHSATHS «TOXKIECTBEHHO pAaBHbIE BBIPAKEHUSY,
«TOXAECTBO», «TOXKIECTBEHHOE MPEOOpa30BaHUE BBIPAXKEHHI», COIEpHKaHUE KOTO-
PBIX OYJIET TOCTOSIHHO PACKPBIBATHCS U YIITYOISATHCS IPU U3YUYCHHUH MPEe0Opa30BaHUi
pa3iuuHBIX  anreOpanueckux  BblpakeHuM. [loguepkuBaercsi, 4YTO  OCHOBY
TOXICCTBEHHBIX ITPE0OPa30BaHUM COCTABIISIIOT CBOMCTBA JEHCTBUI HaJ YHCIaAMHU.

YcunuaeTcs pojib TEOPETUUECKUX CBEACHUN MPU PACCMOTPEHUMU YPABHEHUMU.
C uenpio obecrieueHus: 0CO3HAHHOT'O BOCIPHUATHS yYAIIUMHCS aITOPUTMOB PEILICHUS
YPaBHEHUN BBOAMTCS BCIOMOIaTEJbHOE IOHITHE PAaBHOCWIBHOCTH YpPaBHEHMIA,
GopMyIMpPYIOTCSI U Pa3bACHAIOTCS HAa  KOHKPETHBIX IpUMEpax CBOMCTBa
PaBHOCWIBHOCTH. J[a€TCs MOHATHE JTUHEWHOTO YPABHEHHS U HUCCIIEIYETCS BOIPOC O
qucie ero kKopHed. B cucreme ynpakHeHH 0c000€ BHUMAHHUE YIEISETCS PEUICHUIO
ypaBHEHMIA BUJa ax = D pu pa3n4HbIX 3HaYeHUsAX a u D. [IpogormkaeTcst padoTa 1o
(GOpMHPOBAHUIO y YYaIUMXCS YMEHHS MCIOJIb30BaTh armapaT ypaBHEHUM Kak
CPEACTBO Uil PELICHUS TEKCTOBBIX 3aJad. YPOBEHb CJIOKHOCTH 3a1ad 3/1€Ch
OCTaETCsl TAKUM e, KaK B 6 KJiacce.

N3yyeHue TeMbl 3aBEPIIAECTCS O3HAKOMJIEHUEM YYAILIMUXCSA C MPOCTEHIIMMHU
CTATUCTUYECKUMHU  XapPaKTEPUCTUKAMH: CPEOHUM  apu(METUYECKUM, MOJIOM,
MEJMAHOM, pa3MaxoM. Yualuecs JOJKHbBI YMETh UCITOJIb30BATh ATH XapaKTEPUCTUKH
JUISL aHAJIA3a PAJIa JaHHBIX B HECIIOKHBIX CUTYyaIUsX.

KoumponwbHuvix pabom: 2
®ynkunu (10 49)



OyHkuus, odnacte onpeneneHuss GyHkiuu. Beraucienue 3Ha4eHU PyHKIUU
no d¢opmyne. I'papux dyskiuu. Ilpsmas nponopruoHaIBLHOCT, M €€ Trpaduk.
Jluneiinas ¢GyHKIMA U ee rpaduk.

OcHosHas yenb — 03HAKOMUTH YYalIUXCsl ¢ BaXKHEHIIMMU (GYHKIIUMOHATBHBIMU
MOHATUSIMU U € TpapuKaMH OPSIMOU MPONOPIUOHATBHOCTH U JIMHEWHON (DYyHKIIMU
00111eTO BHA.

JlanHast Tema  SBISETCS  HAYalNbHBIM  JTallOM B  CHCTEMAaTHYECKOU
(GYHKIIMOHATBPHONW MOATOTOBKE Y4YaIUXCA. 3/1€Ch BBOJSATCS TaKuW€ MOHITHUS, Kak
byHKIMS, apryMeHT, 00J1acTh onpeaeneHus QyHKIuu, rpadpuk QyHkuun. OyHKIUA
TPAKTYyETCsl KAK 3aBUCUMOCTb OJHOW MEPEMEHHOM OT APYrOM. Y4Yanuecs IMOJy4daroT
nepBoe MpeCTaBIeHUEe O crocoOax 3ananus GyHKUuU. B maHHO# Teme HauMHAeTCs
paboTa Mo (HOPMHUPOBAHHIO Yy YUAIIUXCS YMEHHH HaXOAWTh MO (opMylie 3HAUCHUE
(GYHKIIMM 1O W3BECTHOMY 3HAYCHHIO apryMEHTa, BBINOJHATH Ty XK€ 3a7ady Io
rpaduky u pemaTh 1o rpaguky oOpaTHYIO 3a1a4y.

OYHKIIMOHAIbHBIE TIOHSTHS MOJY4YalOT CBOIO KOHKPETH3AIUIO MPU HU3YYECHHUH
JUHEMHON (QYHKLMU U €€ YaCTHOTO BUAA — MPSMOU MPONOPIHUOHATBHOCTH. Y MEHHUS
CTPOUTh W YHUTATh TpauKu 3TUX (PYHKIMH HIMPOKO HMCIOJB3YIOTCS KaK B CaMOM
Kypce aireOpbl, Tak U B Kypcax TE€OMETpUHM M (PU3UKU. Ydyaliuecs JOJKHBI
MOHUMAaTh, KaK BIMSET 3HAK Kod(dduIMeHTa Ha pacrojoKeHHWe B KOOPAMHATHOU
IIOCKOCTH rpaduka GyHkiuu y = Kx, riae u K # 0, xak 3aBUCUT OT 3HaYeHHH K 1 b
B3aMMHOE PACIONIOKeHHE rpaduKoB NBYX (GyHKIMN Buaa y = kx + b.

dopmupoBanue  BceX  (YHKIMOHANBHBIX  TOHITHA W  BBIPAOOTKA
COOTBETCTBYIOIIMX HABBIKOB, a TaKKe M3yuyeHHE KOHKPETHBIX (DyHKIHH
COTMPOBOXAAIOTCSI PACCMOTPEHHEM TPUMEPOB PEATBHBIX 3aBHCHUMOCTEH MEXIY
BEJIMUYMHAMH, YTO CIIOCOOCTBYET YCWJICHHIO NPUKIIATHOW HAMpPaBICHHOCTH Kypca
anreopsbl.

Koumponvnuvix pabom: 1
Crenennb ¢ HaTypaJbHbIM NMoka3aresaeM (10 yacoB)

CreneHb ¢ HaTypaJbHBIM MOKa3aTeseM U ee cBoiicTBa. OnHouneH. OyHKUUU Yy
=x% y=X" 1 ux rpaduxu.

Ocnoenas yenb — BbIPaOOTaTh YMEHHE BBINIOJHAThH JAEUCTBUS HaJ CTENEHSIMU
C HAaTYpaJbHBIMU MMOKA3aTEISIMHU.

B nanHoif Teme maeTcs onpeneneHne CTeNeHr ¢ HaTypalbHBIM ToKa3aTeneM. B
Kypce MaTeMaTHKH O Kjiacca yJamuecs y)Ke BCTpedalucCh ¢ MIPUMepaMu BO3BEACHUS
YHCeJI B CTEIeHb. B CBS3M C BBIUMCIIEHHEM 3HAQUCHHUM CTEIEHH B 7 Kjacce aaeTcs
NPEJCTaBICHUE HAXOXKIECHUM 3HAUYCHUN CTENEHH C TOMOIIBI0 KaJbKyJIATOpa.
PaccmaTtpuBaroTcsi CBOICTBA CTEMEHW C HATypalbHBIM MMOKa3zareneMm. Ha mpumepe
JI0Ka3aTeNbCTBA  CBOMCTB  CTEMEHW  y4Yalldecs  BIEPBBIE  3HAKOMATCS  C
JI0Ka3aTeNbCTBAMH, TPOBOJUMBIMH Ha anreOpamdyeckom wmarepuane. CBoiicTBa
CTENICHU C HATypaJbHBIM IIOKa3aTeJIeM HaXOMIT TMPUMEHEHHWE TPH YMHOXCHHH
OJHOUYJICHOB W BO3BEJACHHM OJHOWIEHOB B CTeneHb. [IpM HAXOXIEHUM 3HAUYECHUHN
BBIPQXEHHUM, COJEp)KAIIMX CTENEHH, 0co00e BHUMAaHHE CleQyeT OOpaTUTh Ha
MOPSIOK IEUCTBUM.

PaccmoTpenne GyHKIMIA y = X°, Y = X° T03BOJSIET MPOAOIKATE PaboTy T10
(GOpMUPOBAHNIO YMEHUW CTPOUTHh M 4MTaTh rpauku pyHkuuid. Baxkno oOpaTuthb
BHUMAaHHE yYallluXcs HA 0COOEHHOCTH rpaduka QyHKIUM y = X°: rpaduK MpoOXOaUT



yepe3 Hayaiao KoopauHaT, ochk Oy SBIsETCA €ro OCbl0 CUMMETpUHU, Tpaduk
PaCIOJIOKEH B BEPXHEH MOTYIIIOCKOCTH.

YMeHne crpouts rpadukd GYHKUHE y = X° H y = X° HCIONB3YeTCs I
O3HAKOMJICHUS yJaluXxcs ¢ rpaduyecKuM CrocoOOM pEIIeHHs YpaBHEHU.

Konmponvuwvix pabom: 2
MHuoro4jensl (16 yacon)

Muorounen. CrnoxkeHre, BBIYUTaHHE U YMHOXEHHE MHOTOWIECHOB. Pa3noxenue
MHOTOYJICHOB Ha MHOKUTEJIH.

Ocnoenas yenp — BbIPaOOTATh YMEHHE BBIMOIHATH CIOXEHHE, BBIYUTAHHE,
YMHOXXEHHE MHOTOWIECHOB M Pa3JI0KEHNE MHOTOYWICHOB HA MHOXKHUTEIIH.

JlanHast TemMa urpaer (QpyHIAMEHTAIBHYIO pPOJb B (OPMUPOBAHUU YMEHUS
BBIMIOJHATh  TOXKICCTBEHHbIE MpPeoOpa3oBaHUsA  anreOpanyueckux  BBIPAKEHUI.
dopmupyembie 37ech (HOpMaTbHO-OTIEPATUBHBIE YMEHUS SIBJISIIOTCS OMOPHBIMU TIPU
U3YYEHUU JIEUCTBUH C palMOHAIBHBIMH APOOSIMH, KOPHSMH, CTEIEHSIMHU C
palMOHaIbHBIMU TOKA3aTEISIMHU.

W3ydyeHne TeMbl HAUMHAETCS C BBEJCHHS IOHATUN MHOTOWJIEHA, CTaHAapTHOIO
BUJ]a MHOTOYJIEHA, CTETIEHH MHOrowieHa. OCHOBHOE MECTO B 3TOH Te€ME 3aHUMAIOT
JITOPUTMBI JIEUCTBUH C MHOTOWIEHAMU — CJIO’)KEHUE, BBIUUTAHUE U YMHOXKEHUE.
VYyammuecss JOMKHBI TOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BEIECHUE MHOTOUJIEHOB
BCEr/1a MOXKHO TIPE/ICTAaBUTh B BUJIE MHOTOUJICHA. JIeHCTBUS CIIOKEeHUSI, BHIYUTAHUS U
YMHOXXEHHUSI MHOTOYJICHOB BBICTYMAIOT KaK COCTaBHOM KOMIIOHEHT B 3aJjaHHSIX Ha
npeoOpazoBaHusl IENbIX BbIpaxkeHUil. [loaTomy HerenecooOpa3HO MEPEXOauTh K
KOMOMHHPOBAHHBIM 33JJaHHSIM MPEXKJIC, YEM YCBOCHBI OCHOBHBIE AITOPUTMBI.

Cepbe3Hoe BHUMAHHUE B 9TOW TeMe YIENSIETCS Pas3ioKEHHWI0O MHOTOWICHOB Ha
MHOJKUTEJIM C TIOMOIIbI0 BBIHECEHHUS 32 CKOOKH OOIIET0 MHOXHUTEINS U C MOMOIIBIO
rpynmupoBKU. COOTBETCTBYIOIINE MPeoOpa3oBaHUsl HAXOIAT IUPOKOE MPUMEHEHHE
KaKk B Kypce 7 Kjlacca, TaKk W B IOCJIEIYIOIIUX Kypcax, OCOOEHHO B JEHCTBUSX C
paloHaIbHBIMU IPOOSMHU.

B naHHOll Teme yuaiuecss BCTpEHalOTCd C HNpUMEpPaMHU HCIOJb30BaHUs
paccMaTpuBaeMbIX MpeoOpa3oBaHUIl MpU pEUIeHMH pa3HOOOpa3HbIX 3aj1ad, B
YACTHOCTH MPHU PELIEHUU YypaBHEHUH. DTO TMO3BOJSET B XOAE H3YyYEHUS TEMbI
OPOAODKUTh paboTy Mo (OPMUPOBAHMIO YMEHUS pELIaTh YpaBHEHUS, a TaKkKe
pemarh 3aJadd  METOJOM COCTaBJIECHHsS YypaBHEHUU. B uucno ynpaXHeHUn
BKJIIOUAIOTCSI HECJIOKHBIE 3aJJaHMsI Ha JOKa3aTeIbCTBO TOXKIECTBA.

Konmponvuwvix pabom: 2
D®opMyJIbl COKpAIEHHOr0 YMHOkeHus1 (18 yacoB)

®opmyisl (a + b) = a® + 2ab + b°, (@ £ b)® =d® + 3d°b + 3ab® £ b°, (@ £ b)
(@®> + ab + b®) = 4° +b°. TlpuMenenue (GOpMyn COKPAIIEHHOTO YMHOKCHHS B
peoOpa30BaHUIX BHIPAKCHUI.

Ocnoenas yenrb — BbIPadOTAaTh YMEHHE MPUMEHITh (OPMYJIIbI COKPAIIEHHOTO
YMHOXEHHS B MPE0oOpa30BaHMIX LIETbIX BIPAKECHUI B MHOTOWIEHBI U B Pa3I0KEHUH
MHOTOYJICHOB Ha MHOKUTEJIH.

B nannoii Teme mpomoipkaercs padoTa 1o (OPMHPOBAHUIO y yUaLTUXCS
YMEHHSI BBITIOJIHATH TOXKIECTBEHHbIE MPeoOpa3oBaHus LENbIX BoIpakeHul. OCHOBHOE
BHIUMaHHE B TeMe yaesiercs: hopmyaM (a - b) (@ + b) = a* - b?, (a £ b)* = a® + 2ab
+ b® Vwuammecs AOWKHBI 3HATH 9TH (OPMYIBI U COOTBETCTBYIOIIHE CIOBECHBIC
(bOpMYIMPOBKH, YMETh IPUMEHATh UX KaK «CJIE€BA HAIIPaBO», TAK U «CIIPaBa HAJIEBOY.



HapsiTy ¢ yKa3aHHBIMI pacCMaTpHBaoTCs Takoke Gopmyisl (a + b)® = a*+ 34%
+ 3ab® £+ b% & £ b® = (@ £ b) (@® + ab + b%. OxgHako OHM HAXOMIT MEHbBIIEE
IIPUMEHEHUE B Kypce, NO3TOMYy HE CIIEIyeT W3JIMIIHE YBJIEKATHCS BBIIOJHEHUEM
YIPA)KHEHUH HA UX UCIOJIb30BAHKE.

B 3aKkiIr04YMTENIBHON 4YacTH TEMBI PacCMATPUBACTCA NPUMEHEHHUE Pa3IUYHBIX
IIPUEMOB PA3JI0KEHUS MHOIOYICHOB Ha MHOXXMTENM, a TaKKe HCII0JIb30BAHNE
npeoOpa3oBaHui IENIbIX BBIPAXEHHUM JJIsl pEIICHUS HIIMPOKOTO KpyTra 3a/1a4.

Koumponvnuvix pabom: 2
Cucrembl JInHeHBIX ypaBHeHui (154acos)

Cucrema ypaBHeHMil. PelieHne cucTemMsbl ABYX JIMHEWHBIX YPABHEHUH C IBYMSI
NEPEMEHHBIMU M €r0 F€OMETPUYECKasl MHTepIpeTalus. Penienre TeKCTOBBIX 3ajad
METOJ/IOM COCTaBJIEHHUSI CUCTEM YPABHEHHIA.

OcHosHas yenrb — O3HAKOMUTBH YYAIIUXCS CO CHOCOOOM PEIIEHHUS CHCTEM
JUHEWHBIX YpAaBHEHUH C JIByMS IMEpEMEHHBIMH, BBIpA0OTaTh YMEHHUE penaTh
CUCTEMBI YPABHEHUI U NIPUMEHSATH UX IIPU PEIICHNUN TEKCTOBBIX 3a1a4.

N3yuyeHue cucreM ypaBHEHUN pacnpenessieTcss MexXay Kypcamu 7 U 9 KJIaccoB.
B 7 xnacce BBOAUTCS NOHSTHE CUCTEMBI M PACCMATPUBAIOTCS CUCTEMBI JIMHEWHBIX
YPaBHEHUM.

N3n0xeHne HAaYMHAETCS ¢ BBEICHUS MTOHATUS «JIMHEWHOE YPABHEHUE C IBYMS
NepeMEHHbIMI». B cucteMy ynpakHEHHM BKJIIOYAIOTCS HECIOXKHBIE 3aJaHMs Ha
pEelIeHNEe JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHU B LIETBIX YUCIIAX.

dopmupyeTcst yMeHHEe CTPOUTh Tpaduk ypaBHenus a + by = ¢, rne a # 0 umu b
# 0, mpu pasnuuHBIX 3HaueHWsX @, D, c¢. BBemenuwe rpadudeckux oOpa3oB maet
BO3MOYKHOCTh HAarJISIIHO MCCJIEIOBAaTh BOMPOC O YHUCJE PEIICHHM CUCTEMBI JBYX
JIMHEWHBIX YPaBHEHU C IBYMsI IEPEMEHHBIMH.

OCHOBHOE MECTO B JJAHHON TeMe 3aHUMAaET U3YYEHHE AJITOPUTMOB PEUICHUS
CUCTEM JIBYX JIMHEWHBIX YPaBHEHHUH C ABYMs IEPEMEHHBIMH CIIOCOOOM IMOJICTAHOBKHU
U CIIOCOOOM ClIOKeHUs. BBeieHre cucTeM Mo3BOJIIET 3HAUUTEIBHO PACHIUPUTh KPYT
TEKCTOBBIX 3ajlay, pelIaeMbIX C MOMOIIbIO annapara anreopsl. [Ipumenenue cuctem
yIOpoIlaeT Mpolecc MNEepeBoJa JaHHBIX 3aJaud C OOBIYHOIO S3bIKa Ha A3BIK
YPaBHEHUM.

Koumponvnuvix pabom: 1
IHoBTOpeHue (6 yacoB)

OcHnosuass yenv. lloBTOpUTH, 3aKpenuTb U 0000mUTH OCHOBHbIE 3YH,
IIOJIy4YE€HHBIE B 7 Kjacce.

Komnmponvuvix pabom: 1

8 kiacc
IHoBTOpeHue (4 yaca)

OcHosHas yenw. IIoBTOPUTH, 3aKpenUTh U 0000ITUTH OCHOBHBIE 3Y H, mony4yeHHbIC B
7 xiacce.
Konmponvnoix pabom: 1

PannonanbHblie 1poou (22 4)



PaunonansHass ApoO6b. OCHOBHOE CBOMCTBO JApOoOM, COKpalieHue IpoOeH.

. , Kk
TO}K,Z[CCTBCHHLIG Hp€O6p3.30BaHI/IH pallMOHAJIBHBIX  BBIPAKCHHUMU. CDYHKHI/ISI o=—H
X

ee rpaduk.

Ocnoenass yenb — BbIpaOOTaThb yMEHHME BBINOJHATH TOXKIECTBECHHbBIE
peoOpa30BaHus PALIMOHAIBHBIX BBIPAXKEHUM.

Tak kak neWCTBHSA € palMOHANIbHBIMU JApPOOSMU CYILECTBEHHBIM 00pa3oM
ONMHUPAIOTCS Ha JACUCTBUSA C MHOTOWIEHAMH, TO B Hayaje TeMbl HEOOXOAMMO
NOBTOPUTH € yYalIUMUCA MPe0oOpPa30BaAHUS LIETIbIX BBIPAKECHHI.

['maBHOE MECTO B JAHHOW TEME 3aHUMAIOT AITOPUTMBI JEUCTBHU IPOOSMHU.
VYyamuecss DOKHBI [MOHUMATh, YTO CYMMY, Pa3HOCTb, INPOU3BEACHHE U YacTHOE
Ipo0el Bcera MOKHO MPEICTaBUTh B Buae poOu. IIpuobperaembie B TaHHOW TeMe
YMEHHS BBIMOJHATH CIIOKCHHE, BBIYMTAHHE, YMHOXXEHUE U JeJIeHHuEe Jpooeit
SBJISIIOTCS OMIOPHBIMU ITPE0Opa30BaHUAX APOOHBIX BhIpaxkeHU. [loaTomy um cnenyer
yaenauTb ocoboe BHMMaHue. HenenecooOpa3zHo mepexoauTh K KOMOMHUPOBAHHBIM
3aJJaHUsIM Ha Bce JICHCTBUS C JApOoOsSMH Tpexkie, 4eM Oyay YCBOEHbl OCHOBHBIE
IITOPUTMBL. 3a/JlaHusd Ha BCe JEHCTBUS C JIpOOSIMU HE JOJKHBI OBbITh H3JIHILHE
I'POMO3JKHMH U TPYTOEMKHUMH.

[Ipy HaxoXOeHUM 3HAYEHMH JpoOeil JaroTcs 3aJaHusl Ha BBIYUCIECHUS C
NOMOIIBIO  KaJbKyJIsITOpa. B gaHHOW TeMe  pacIMpsIOTCS  CBEACHUS O
CTaTUCTUYECKUX XAPAKTEPUCTHUKAX. BBOAUTCS MOHATHE CPEAHETO TrapMOHHUYECKOIO
psiia TMOJOXUTENbHBIX 4Yuced. M3ydeHue Tembl 3aBepUIaeTcsl pPacCMOTPEHHUEM

. , kK
CBOMCTB rpaduka GyHKINH 6= — .
X

Konmponvuwvix pabom: 2
KBagpatnbie kopuu (20 4)

[TonsiTue 06 uppanuoHanbHbIX yHciaax. OOIIMe CBeACHUs O JEHCTBUTENIbHBIX
yrciax. KBampaTHeiii kopeHb. [loHsITHE 0 HAXOXACHUM MPUOIMKEHHOTO 3HAUYCHUS
KBaJpaTHOTO KOpHs. CBOMCTBA KBaJpaTHBIX KOpHEH. [IpeoOpasoBanusi BeIpakKeHH,
cojiep KalliX KBagpaTHble KopHU. DyHKIUS 6=+/6, ee cBoiicTBa 1 rpaduk.

OcHosHas yenb — CUCTEMATU3UPOBATH CBEJICHMS O PAllMOHAJIBHBIX YUCIaX W
JaTh MpeCTaBIeHne 00 UPPALMOHANIBHBIX YUCIIaX, PACIIMPUB TEM CaMbIM MOHSATHE O
YHUCIie; BIpadOTAaTh YMEHUE BBINOJHATh MPEoOpa30BaHus BbIPAXKEHU, COAepKalX
KBaJpaTHbIE KOPHHU.

B nmanHOl Teme ywamumecs MOJy4daroT HA4aJlbHOE MPEACTABIEHUE O MOHITHH
nerctButenbHOro uucna. C 3TOM 1enbio 000OIIAIOTCS M3BECTHBIE  YyYAIUMCS
CBEIICHHMS O pAalMOHAIBHBIX 4HCIAX. [ BBEAEHWS NOHATUS HPPALMOHAIBHOTO
Yyyciaa WUCHOJIB3YETCS WHTYWTHBHO MNPEACTABICHUE O TOM, YTO Ka)XIblii OTPE30K
MMEET JUIMHY M IIOTOMY Ka)KIOM TOYKE KOOPAMHATHOM IIPSAMOW COOTBETCTBYET
HekoTopoe uucno. [lokaspIBaeTcs, 4YTO CyIIECTBYIOT TOYKHM, HE HMEIOLIUE
paloHaIbHBIX a0CITUCC.

IIpy BBeneHMM TOHATHUSA KOPHsS IIOJIE3HO O3HAKOMHUTH y4YallUXCS C
HAaxO0JIEHUEM KOPHEH € IIOMOIIBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMAaHHE YJEISETCS MOHATHIO apu(METHYECKOro KBaJIpPaTHOTO
KOPHSI U CBOMCTBaM apH(PMETHUUECKUX KBAIPATHBIX KOpHEH. [loKa3bIBalOTCS TEOPEMBI

O KOpHE W3 IIPOU3BEACHUS M APOOH, a TaKKe TOXKIAECTBO +ri° =|/, KOTOpbIE



MOJYy4aroT IIPUMCHCHHUC B Hp€O6paSOBaHI/IHX BBIpa}KCHHﬁ, COACPIKAIIUX KBAaJAPAaTHLIC
KOpPHHU. CHGHI/IaJII)Hoe BHUMAHUC YACACTCA OCBO60}KIICHI/IIO OT UPPAIUOHAJIBHOCTH B

7 a
NCRNCENCS
BBIPKEHHUSI, COJIEPIKAINE KOPHH, 9YaCTO MCIOIB3YeTCS KaK B CAaMOM Kypce alreOphl,
TaK M B Kypcax T€OMETpHUH, aireOphl M Hadajl aHaJIh3a.

[Ipomomxkaercs paboTa 1O pPa3BUTHIO (YHKIMOHATLHBIX TMPEICTABICHUN
yuamuxca. PaccmaTtpuBaiorcs (yHKIuMs J=+/6, ee cBoiictBa M rpaduk. Ilpu

3HaMCHATCJIC I[pO6H B BBIPAKCHUAX BHOA YMeHue HpCO6p&30BLIBaTI>

M3ydeHnu QYHKIMU 6 =+/6 TOKa3bIBAETCA €€ B3aUMOCBA3b ¢ PYHKIUEH y = X%, TIe X
> 0.

Konmponvuwvix pabom: 2
KBaaparnbie ypaBuenus (21 4)

KBagpatHoe ypaBHeHune. @opmyiia KOpHEH KBaApATHOTO ypaBHEHHUs. Pemenue
palMOHAJbHBIX ypaBHEeHMHM. Pemenue 3axady, NPUBOMIIIMX K  KBaJIpPaTHBIM
YPaBHEHUSIM U MPOCTEUIIUM PALIMOHAJIbHBIM YPABHECHUSIM.

OcHosHasi yenb — BBIPA0OTaTh YMEHUS pellaTh KBaJpaTHbIE YpaBHEHUS U
MPOCTEUIIINE PAMOHAIBHBIE YPABHEHUS U MPUMEHSATh UX K PEUICHUIO 3a7a4.

B nHawane TeMbl TPUBOAATCA TPUMEPHI PEIICHUS HEMOJHBIX KBaJIPATHBIX
yYpaBHEHHI. DTOT Marepuan cucTemMaTusupyercda. PaccMmaTpuBaroTCs alropuTMBbL
PEILICHUS] HETIOJHBIX KBAJIPATHBIX YPABHEHUH PA3IMYHOTO BUA.

OCHOBHOE BHUMAHME CIEAYET YJICIHUTh PEIICHUIO YPABHCHUN BHUIA ax’ + bx +
c =0, rne a # 0, ¢ ucnonbpzoBaHueM (GopmyJibl KopHer. B manHoOM TeMe yuanuecs
3HaKoMsTCS ¢ ¢opmynamMu Buera, BbIpaXarmolMMU CBSI3b MEXIY KOPHAMHU
KBaJIpaTHOTO ypaBHeHHUS U ero kodbdummentamu. OHU HCHOJB3YIOTCS B
JAIIbHENIIIEM IIPU JOKA3aTENbCTBE TEOPEMBI O PA3JI0KEHUU KBAJAPATHOIO TPEXUJICHA
Ha JINHENHBIE MHOKUTEIU.

VYyammecss oBIaneBarOT CrIOCOOOM pemieHus JPOOHBIX PpalMOHATBHBIX
YPaBHEHUM, KOTOPBIM COCTOMT B TOM, YTO PEUICHUE TAKUX YPABHEHUU CBOIUTCS K
PEILICHUIO COOTBETCTBYIOIIMX LEIbIX YPABHEHUH C TMOCICAYIOIIUM HCKIIOYECHUEM
ITOCTOPOHHUX KOPHEM.

N3yyeHne naHHOW TEMBbI TMO3BOJSET CYHIECTBEHHO pPAacCUIMPUTh armnapar
YPaBHEHHUM, UCIIOIB3YEMBbIX JJIs1 PEIICHUS] TEKCTOBBIX 3a7a4.

Konmponvuwvix pabom: 2
HepagencrBa (20 4ac)

HucnoBble HEPABEHCTBA U UX CBOMCTBA. [I0UIEHHOE CIIOKEHHUE U YMHOKEHUE
YUCJIOBBIX HEpaBeHCTB. [lorpemHocTh M TOYHOCTh TpHOIMKeHUs. JIuHehHbIe
HEPABEHCTBA C OJTHOW IIEPEMEHHOMN U UX CUCTEMBL.

OcHoéHasi yenb — O3HAKOMUTH yYallUXCsl C MPUMEHEHUE: HEPABEHCTB IS
OIICHKY 3HAYCHHUI BBIPAKECHUM, BHIPA0OTATh YMEHHE PEeIIaTh JTUHEHHbBIC HEPAaBEHCTBA
C OJIHOM MepeMEeHHON U UX cuctembl. CBOKWCTBA YMCIIOBBIX HEPABEHCTB COCTABIISIIOT
Ty 0a3y, Ha KOTOpPOW OCHOBAHO pELIEHUE JHMHEWHBIX HEPABEHCTB C OJHOM
nepeMeHHO. T peMbl O TOYWIEHHOM CIIOKEHUU U YMHOKEHUU HEPABEHCTB HAXOAUTH
MIPYMEHEHUE MPU BHITTOJIHEHUH MPOCTEUIINX YIPAKHEHUH HA OLIEHKY BBIPAKEHUH MO
MeToay TpaHuil. BBoOAsSTCS NOHATUS aOCOMIOTHOM MOTPEUIHOCTH M TOYHOCTH
NPUOJIMKEHUSI, OTHOCUTEIBHOW MOTPEIIHOCTH. YMEHHS MPOBOAUTH JEAYKTHBHBIC



paccykJIeHUs MOJTYy4yaroT Pa3BUTHE KaK MPHU JOKA3aTENbCTBAX YKA3aHHBIX TEOPEM, TaK
Y TIPY BBITIOJTHEHUH YIIPAXKHEHUH Ha JI0Ka3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pelieHneM JUHEHHBIX HEPABEHCTB C OJIHOM TEPEMEHHO: JAeTCs
MOHSATUE O YMCIOBBIX MPOMEXKYTKaX, BBOISTCS COOTBETCTBYIOIIME HA3BaHUS MU
o0o3HaueHus. PaccMOTpeHHIO  CHUCTEM  HEpPaBEHCTB  OAHOW  MEPEeMEHHOU
MPEIIECTBYET 03HAKOMIICHHUE YYAIIMXCS C OHITUSIMU NepeceueHus] U 00beIMHEHUS
MHOKECTB.

[Ipu pemieHME HEPABEHCTB  HCIOIB3YIOTCS CBOWCTBA  PaBHOCHIIBHBIX
HEPaABEHCTB, KOTOPHIE PA3bICHAIOTCS Ha KOHKPETHBIX mpumepax. Ocoboe BHUMaHWE
CJIEyeT YISIUTh OTPAa0OTKE YMEHHS PeIllaT MPOCTCHINTNE HepaBEeHCTBA BUIA ax > b,
ax < b, 0OCTaHOBMBIIHUCH CIICIIMATLHO Ha cirydae, koraa a < 0.

B 3Toli TEeMe paccMarpMBaeTCs TAaKKE PELIEHHWE CHUCTEM JBYX JIMHEHWHBIX
HEPABEHCTB C OJAHOW MEPEMEHHOM, B YaCTHOCTH TaKHX, KOTOPBIC 3alMCAHBI B BHJIC
JIBOMHBIX HEPaBEHCTB.

Koumponvnuoix pabom: 2
CreneHb ¢ HeJbIM NMOKa3aTejeM. JiieMeHThI cTATHCTUKH (11 1)

Crenenb ¢ 1eIbIM TOKa3aTesdieM U ee cBoiicTBa. CTaHIapTHBIA BUJ 4HCTA.
HavanbHbie cBelleHrs 00 OpraHU3aliy CTATUCTUYECKUX HCCIICIOBAaHUM.

OcHosHas yenb — BbIPA00TATh YMEHUE MTPUMEHSTH CBOMCTB, CTEIIEHHU C 1IEIIBIM
MOKa3aTeJieM B BBIYUCICHUSAX M TpeoOpa3oBaHmsIX cHOpMUPOBATH HAYaIbHBIC
MPEICTABICHUST O COOpPE W TPYNMHPOBKE CTATUCTHUYCCKUX TAHHBIX, WX HATJISTHOU
WHTEPIPETAIAH.

B »sT0il TemMe (opMynIHpyrOTCS CBOMCTBA CTENEHU C LEIbIM IOKA3aTENIEM.
MeTton mokaszaTelbcTBa 3THX CBOWCTB IIOKa3bIBACTCS HAa TPHUMEPE YMHOKCHHUS
CTETICHEH ¢ OMWHAKOBBIMH OCHOBaHUSAMH. J[aeTcs TOHATHE O 3amMuCH YHUCiIa B
cTaHaapTHOM Bue. [IpuBOASTCS MpUMEphI UCIIOIL30BaHMS TAKOW 3alUCH B (PU3HKE,
TEXHUKE U JPYTUX 00JIaCTAX 3HAHUM.

VYyammecss ToNydarT HadalbHbIE TMpEACTaBiICHUS 00  OpraHu3anuu
CTaTUCTUYECKUX wucciaeaoBaHuii. OHM 3HAKOMATCS C TOHATHUSIMU TEHEpPaJbHOU U
BBIOOPOYHOM COBOKYMHOCTHU. [IpUBOASTCS TpUMEPHI MIPEACTABICHUS CTATUCTHUECKUX
JAHHBIX B BHUJI€ TAOJUIl 4aCTOT U OTHOCUTEIbHBIX YaCTOT. Y YalIUMCS MPEeIaratoTcs
3aJlaHus Ha HAXOXKJEHUE 0 TaOJIMIIE YaCTOT TAKMX CTATUCTHUYECKUX XapaKTEPUCTHK,
KaKk cpenHee apudmerumyeckoe, Mojaa, pa3Mmax. PaccMmarpuBaeTcs BOMPOC O
HaTJISTHONM HWHTEPIIPETAIllMU CTaTHUCTUYECKOoW WHpopMaruu. VM3BecTHBIE yJaluMcs
CIOCOOBI  HATJISIAHOTO TIPEJICTABIICHUS CTATHCTHYECKUX JIAHHBIX C  TIOMOIIIBIO
CTOJIOYATHIX M KPYTOBBIX AHArpaMM PaCIIMPSIOTCS 32 CYET BBEICHUS TaKUX IMOHSATHH,
KaK TIOJIMTOH U TUCTOTpamMMa.

Komnmponvuvix pabom: 1
IMoBTOpeHue (4 u)

Ocnoenas yenv. IloBTOpHUTH, 3aKpenuTh W 0000mUTH OCHOBHBIE 3YH,
NOJIy4eHHBbIE B 8 KJ1acce.

Koumponvnvix pabom: 1

9 kJaacc
CaoiicTBa pynkumii. Kpaaparuunasa pynkuus (22 4)

Oynkuusa.  CpovictBa (pynkumii. KBagpaTHbiii TpexwieH. PasnokeHwue
KBAPATHOTO TPEX4IeHa Ha MHOKHTETH. DYHKIHS y = ax’ + bx + ¢, ee cBoiicTBa U



rpaduk. CrernenHas QyHKITUS.

Ocnoenas yenrb — PACIIUPUTH CBEJECHUS O CBOMCTBAX (PYHKLMHA, 03HAKOMUTH
y4Yaluxcs co CBOMCTBAMU U IpapKOM KBaJAPaTUUHON (PYHKITUH.

B Hauane Tembl cucreMaTu3upyroTcs cBeAeHHd O (QyHKIusX. [loBropsrorcs
OCHOBHBIE MOHATHS: (QYHKIUS, apTYMEHT, 00J1acTh omnpeesneHus QyHKINHU, Tpaduk.
JlatoTcsi TOHATHA O BO3pacTaHWM U yObIBaHUM (YHKIUH, NPOMEXKYTKaAX
3HAKONOCTOSIHCTBA. TeM cambIM co3laercss ©0a3a sl yCBOEHHS CBOMCTB
KBaJIpaTUYHOM W CTEMEeHHOW (YHKIUH, a TakkKe NI JaNbHEHIIero yriyOJieHus
(GYHKIIMOHATBHBIX MPEACTABICHUH MPU U3yUYEHUH Kypca anreOphl U HavYall aHAIn3A.

[ToATOTOBUTENBHBIM IIIArOM K HM3YyYEHHUIO CBONCTB KBaJIpaTUYHOW (PYHKIHUU
ABJISIETCA TaK)K€ PACCMOTPEHME BOIIPOCAa O KBAaAPaTHOM TPEXWIECHE U €ro KOpHIX,
BBIJICJICHUN KBaJpara [JBYWIEHAa W3 KBaIpaTHOTO TPEXWIECHA, pPAa3JIOKEHUU
KBaJpaTHOTO TPEXUJICHA HA MHOKHUTEIIH.

N3ydenue kBaapaTUUHON (HYHKIUU HAUMHAETCS C PACCMOTPEHUS PYHKIMU Y =
ax’, ee CBOMCTB M OCOOGHHOCTEH rpauKa, a TAKKe APYTHX YACTHBIX BHIOB
KBajpaTHaHON (GyHKIMM — GyHKIHME y = ax” + b, y = a (x - m)>. DTy cBeneHus
UCIOJIB3YIOTCSL MPU HW3YYEHUHM CBOWCTB KBaJgpAaTUYHONW (QYHKIMHU OOIIEro BUAA.
BaxHO, 4TOOBI yualiuecs MOHSIHN, 4T0 rpaduk GyHKIMH y = ax” + bx + ¢ Moxker
ObITh MOJy4YeH M3 rpapuka QyHKIUMU y = ax” ¢ IOMOIIbIO JIBYX MapajuielbHbIX
nepeHocoB. Ilpuemsl mocTpoenms rpaduka QyHKmEE Y = ax° + bx + ¢
OTpadaThIBAIOTC Ha KOHKPETHBIX mpuMmepax. [Ipu 3ToM ocoboe BHUMaHUE cleayer
yAEIUTh (OPMHUPOBAHUIO y YYAIUXCA YMEHHS YKa3blBaTh KOOPAHMHATHI BEPILMHBI
napa0oJbl, €€ 0OCb CHMMETPUH, HAIIPaBJIECHUE BETBEW MapadOJIbl.

[Ipn u3ydyeHnun 3TOM TEMBI JajJbHEWIIEE PA3BUTHE MOJIYYaET YMEHHE HAXOAUTh
1o rpauKy MPOMEXKYTKH BO3pACTaHUS U YObIBaHUS (DYHKIIMH, a TAK)KE MPOMEXKYTKH,
B KOTOPBIX (DYHKIMSI COXPAHSET 3HAK.

Vuaruecss 3HAKOMSITCS CO CBOMCTBAMH CTCNECHHOW (yHKIUMM y = X' MpH
YETHOM M HEYETHOM HATypaJlbHOM IIOKasaresne 1. BBOAWTCA MOHATHME KOPHA ra-u
creneHd. OHM TOJIy4arOT MPEACTaBICHUE O HAXO0XKICHWHM 3HAYEHUN KOpPHS C
NOMOUIbIO KaJBKYJISATOPa, MPUYEM BbIpaOOTKAa COOTBETCTBYIOIIUX YMEHHUH He
TpebyeTcs.

Koumponvnuvix pabom: 2
YpaBHeHUs 1 HEPABEHCTBA ¢ 0HOI nepeMeHHOM (14 yacoB)

Lensie ypaBHeHus. poOHbie paimoHalibHble ypaBHeHMs. HepaBeHcTBa BTOpOit
CTETIEHU C OJHOW MepeMEHHON. MEeTO MHTEPBAJIOB.

OcHosHas yeib — CHUCTEMATU3UPOBATh W OOOOIIUTH CBEJAEHUS O PEIICHUU
LEJbIX U APOOHBIX PAIMOHAJIBHBIX YPABHEHUI ¢ OJJHOM MepeMeHHOH, chopMuUpoBaTh
YMEHHUE PELIATh HEPABEHCTBA BUIA ax’ + bx + ¢ >0 wm ax’ + bx + ¢ <0, rge a # 0.

B otoii Teme 3aBepriaercs U3ydeHHE PALMOHAIBHBIX YPAaBHEHUW C OJHOM
NepeMeHHO. B CBsI3u ¢ 3TUM MPOBOAUTCS HEKOTOpoe 00001IeHue U yriayOsieHue
cBeZieHU 00 ypaBHEHUSX. BBOJAATCS MOHATHUS 1I€JI0T0 pallMOHAIBHOTO YpaBHEHUS U
€ro CTEIECHU. YYalllhecs 3HAKOMSTCA C PEUIEHUEM YPaBHEHUW TPETbEW CTEIECHU U
YETBEPTOM CTENEHU C ITOMOLIBIO PA3JIOKEHUS HAa MHOMKUTEIW W BBEICHMS BCIIO-
MOraTeIbHOM NIEpEMEHHOW. MeTon pemeHns YpaBHEHUMM IIyT€M BBEICHMS
BCIIOMOTaTENIbHBIX MEPEMEHHBIX OYJET MIMPOKO HCIOJIb30BATHCS B JANIbHEUIIEM MPH
pELICHUN TPUTOHOMETPUUYECKHUX, JOrapu(PMUUECKUX U JPYTUX BUIOB YPaBHEHUH.

PacmmpsroTcs cBeeHHMsT O pElIeHUH JPOOHBIX pPallMOHANbHBIX YpaBHEHUI.



VYyamuecs: 3HaKOMSTCS C HEKOTOPBIMU CHELUATBHBIMA MPHUEMAaMU PELICHUS] TaKUX
YPaBHCHUU.

PopMHUpPOBaHUE YMEHHN pElIaTh HEPABEHCTBA BUAA ax’ + bx + + ¢ > 0 wm ax’
+ bx + ¢ < O, roe a # 0 , ocyliecTBISeTCsI ¢ ONOPOM Ha CBeJEHUs O rpaduke
KBaIpaTUYHOU QPYHKIUU.

VYyammecs 3HaAKOMATCS C METOJOM HMHTEPBAJIOB, C IOMONIBIO KOTOPOTO
pPELIAOTCs HECITIOKHBIE PAIMOHAIIBHBIE HEPABEHCTBA.

Koumponvnvix pabom: 1
YpaBHeHNs U HEPABEHCTBA C ABYMs nlepeMeHHbIMH (17 )

VYpaBHeHHE ¢ ABYMs TEpeMEHHbIMH U ero rpaduk. CucTteMbl ypaBHEHUU
BTOpPOM CTEIeHU. Pelenne 3a1ad ¢ MOMOIIbI0 CUCTEM YPABHEHUN BTOPOM CTEMEHHU.
HepaBeHncTBa ¢ 1ByMsi IEPEMEHHBIMU U UX CUCTEMBI.

OcHosHas yenv — BBIPA0OTaTh YMEHHUE peniaTh NPOCTEHIINE CUCTEMBI,
COJIEpIKalllMe€ YpaBHEHUE BTOPOM CTENEHU C ABYMsS IIEPEMEHHBIMU, U TEKCTOBBIC
3a/1a44 C IIOMOIIBIO COCTABJICHUS TAKUX CUCTEM.

B nmaHHOM TeMe 3aBeplIaeTCs M3y4eHUE CHUCTEM YpPaBHEHUU C JBYMs
nepeMeHHbIMU. OCHOBHOE BHHMAaHHME YJIENSAETCA CUCTEMaM, B KOTOPBIX OJHO U3
YPaBHEHUN NIEPBOU CTENIEHHU, A IPYrO€ BTOPOMU.

W3BecTHBI yyammmcs crnocoO IOJACTaHOBKM HAxXOJUT 3/E€Ch JAalibHEHIIee
IIPUMEHEHUE U MO3BOJIIET CBOJUTH PEIICHUE TAKUX CUCTEM K PEIICHUIO KBaJAPATHOTO
YPaBHEHUS.

O3HakOMJIEHHE YyYalquxcsi C MpUMEPaAaMU CHUCTEM YPaBHEHUH C JIBYMs
NEPEMEHHBIMH, B KOTOPbIX 00a YypaBHEHHsS BTOPOM  CTENEHH, JOJIKHO
OCYILECTBIISITBCA C TOCTATOYHOM OCTOPOKHOCTBIO U OTPAHWYMBATHCS MPOCTEUIINMHU
IIPUMEPAMH.

[IpuBnedyeHre N3BECTHBIX YUAIIUMCS Tpa(rKOB MO3BOJSET TPUBECTH TPUMEPDI
rpaduueckoro pemieHus cucteM ypaBHeHHi. C  momompi  TpapuUecKux
MPEICTABJICHUM MOXHO HArJBIAHO II0KAa3aTh y4YallMMCS, YTO CHCTEMBI [BYX
YPaBHEHUN C JBYMs IIEPEMEHHBIMU: BTOPOM CTENEHW MOI'YT MMETh OJIHO, JBa, TPH,
YEThIPE PELICHUS UM HE UMETh PEIICHUN.

Pa3paboTanHpiii MaTeMaTHYECKWMH  ammapaT  MO3BOJISIET  CYIIECTBEHHO
PaCIIMPUTh KJIACC COAEPHKATEIIBHBIX TEKCTOBBIX 33/1a4, PEIIAEMbIX C IOMOILBIO
CUCTEM YPaBHECHMI.

N3yuenne TeMbl 3aBepIIAETCS BBEACHUEM IIOHATHM HEPABEHCTBA JIBYMS
IIEPEMEHHBIMM W CHUCTEMbl HEPABEHCTB C JABYyMs IepeMeHHbIMU. (CBeIEHHS O
rpadukax ypaBHEHH C ABYMs NEPEMEHHBIMH HMCIHOJIB3YIOTCS MPHU WILTIOCTPALUU
MHOKECTB PELIEHU HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C ABYMS IIEPEMEHHBIMU U
UX CUCTEM.

Komnmponvuvix pabom: 1
IIporpeccun (15 1)

Apudmernueckass u reoMmerpuyeckas mnporpeccuu. Gopmynsl m-ro wieHa u
CYMMBI HEPBBIX N 4IEHOB Mporpeccud. beckoHedHo yObIBarolasi reoMeTpuyecKas
IIPOTpeCCHsl.

Ocnoenas yenrb — JAaTh MOHATHS 00 apu(METHYECKOM M TeOMETPHUYECKOH
MPOTrPECCUsIX KaK YUCIIOBBIX MOCIEI0BATENLHOCTIX 0COO0T0 BUIA.

[Ipy u3yyeHun TemMbl BBOJMUTCS MOHATHE MOCIEAOBATEIBHOCTH, PA3bICHIETCS
CMBICII TepMHUHA «N-W YJIEH TMOCJIEeA0BATENLHOCTHY, BbIPA0ATHIBACTCS YMEHUE



UCIIOJIb30BaTh MHJIEKCHOE O0O3HayeHue. DTH CBEJEHHUS HOCAT BCIIOMOTATEIbHBIM
XapaKkTep WU HCMOJb3YIOTCS MJIsi HU3y4dyeHUs apudMETHUeCKOW M TeoMEeTpPHYECKON
MIPOTPECCUU.

Pabota ¢ dopmynamu N-ro 4wieHa U CyMMbl MEPBBIX Ia YICHOB MPOrPECCUH,
IIOMHMO CBOETO OCHOBHOTO HAa3HAYE€HUs, MO3BOJISIET HEOAHOKPATHO BO3BPAIATHCS K
BBIYHMCIICHUSIM,  TOXJCCTBEHHBIM  MPEOOpa30oBaHUSIM, PEIICHUIO  ypaBHEHW,
HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcsi  XapakTepUCTHUYECKHE  CBOMCTBAa apu(METHUYECKOU H
F€OMETPUYECKOW NPOrPECCU, YTO IO3BOJIIET PACIIMPUTH KpPYr IPEIaraeMbIX
3a1ad.

Koumponvnuvix pabom: 2
DJieMeHThl KOMOMHATOPUKH U Teopuu BepositHocTei (13 1)

KomOuHaropHoe mpaBuio yMHOXeHHUs. llepecTaHOBKH, pa3MellEHUs,
couetanusa. OTHOCUTENIbHAS YaCTOTa U BEPOATHOCTD CIIy4ailHOTO COOBITHS.

OcHoénasi yenb — O3HAKOMHUTH Y4YAIIUXCSl C MOHATHSMHU IE€PECTAHOBKH,
pa3MelleHus, COYETaHUs W COOTBETCTBYIOIIMMH (opMylaMu g TOJCYeTa HX
YuCJla; BBECTU IIOHATUS OTHOCUTEIIBHOW YaCTOTBI U BEPOATHOCTU CIIyYalHOIO
COOBITHS.

N3yuenne TeMbl HAuMHAETCAd C PEHICHHS 3a/ayd, B KOTOPBIX TpeOyeTcs
COCTaBUTh T€ WJIM HHbIE KOMOMHAIMU DJIEMEHTOB M MOJCYUTATh HX YHCIO.
Pa3bsicHsieTcss KOMOMHATOpPHOE NPaBUJIO YMHOXKEHHS, KOTOPOE HCIIOJIb3YETCS B
JaabHEeWIleM Tpu BbiBOI€ (hOPMYIT IJI MOJICUETa YKUCia MEPEeCTaHOBOK, pa3MelleHUun
u couetanuil. [lpu M3ydeHum JaHHOTO Marepuana HeoOXO0AUMO OOPATUTh BHUMAHUE
yUYalllMXCsl Ha pa3jIuuyue MOHITHI «pa3MElIeHUE» U «COoueTaHue», chopmMupoBarh y
HUX YMEHHE ONpPEeNeNsiTh, O KAKOM BUJ€ KOMOMHAIIMI UAET peub B 3aJa4e.

B nanno# TeMe ydanimecs 3HaKOMSTCSI C HAYaJIbHBIMU CBEJICHUSIMU U3 TEOPUU
BEpOSITHOCTEH. BBOIATCA TOHATHS «choydyallHOE COOBITHE», «OTHOCHUTEIbHAS
4acTOTay», «BEPOSITHOCTh CIIY4alHOTO COOBITHS». PaccMaTpuBarOTCs CTaTUCTUYECKUN
U KIACCUYECKUN TMOAXOABl K OIPEACNICHUIO BEPOATHOCTU CIIYy4ailHOTO COOBITHSL.
BaxxHo oOpaTuTh BHUMAaHHE YyYalllUXCS HA TO, YTO KIACCHYECKOE OIpEelICHUE
BEPOSITHOCTH MOKHO MPUMEHSTH TOJIbKO K TaKUM MOJEISM PEabHBIX COOBITHIA, B
KOTOPBIX BCE UCXOMBI SIBIISIFOTCSI PABHOBO3MOKHBIMU.

Konmponvuvix pabom: 1
IloBTOpenue (urorosoe) - (21 yaca)

OcHnosuas yenv. lloBTOpUTH, 3aKkpenutb W 0000mUTH OCHOBHbIE 3YH,
MOJTyYEHHBIE B 9 KJ1acce.

Komnmponvuvix pabom: 1

BocnurTarteanHbIe 3aa4H:
7 KJ1acce
Anzebpauueckue svlparcenusn

®BOCIIUTAHUE KYJbTYPhl JIMYHOCTH, OTHOIIEHUE K MaTeMaTHUKE KakK K YacTu
00IIIEeYeI0BEYECKONKYIBTYPBI, UTPaIoIell 0COOYIO POJb B 00IIECTBEHHOM Pa3BUTHH;

e popMUpOBaHUE KYJIbTYPbl BEIUUCICHUN;

®pPa3BUTHE JIOTMUYECKOTO U KPUTUYECKOTO MBIIUICHUS, KYJIbTYphl pEYH,
CIIOCOOHOCTH KYMCTBEHHOMY SKCIIEPUMEHTY;

epopMUpOBaHHE KAYECTB JIMYHOCTHU, OOECHEUYMBAIOIIMX  COLHUAIBHYIO



M06I/IJ'IBHOCTL, CHOCO6HOCTBHpI/IHI/IMaTB CaMOCTOATCIIbHBIC PCIICHUA

epopMupOBaHWE Ka4yeCTB JIMYHOCTH, HEOOXOIWMBIX  YEJIOBEKYy ISt
MIOJTHOIIEHHOM JKHU3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC MATEMATHYCCKOM
JEATEIIbHOCTH: SICHOCTU U TOYHOCTH MBICJIH, UHTYULINH;

e popMUpOBaHUE MPHUBBIYKKA K CaMOIPOBEpPKE, MOJAYMHEHHUS CBOMX ACHCTBUU
MOCTaBJICHHOU 3a/1aue, TOBEJCHUSI HauaTol paboThI 10 KOHIIA.

Ypaenenua

e popMupOBaHWE TMOHWMAHUS YPAaBHEHHS KaK BaKHEWINIEH MaTeMaTHYECKOU
MOJIENN JUISOTIMCAHNS i M3yUEHUS Pa3HOOOPa3HBIX PEATbHBIX CUTYAITUH;

SIIPYMCHCHHE ammapara ypaBHEHUU JJIsl PEIICHUS Pa3HOOOpPa3HBIX 3a7ad W3
CMEKHBIX IIPEIMETOB, TPAKTUKH;

®pa3BUTHE OCHOB JIOTUYECKOTO, 3HAKOBO-CHUMBOJIMYECKOTO U
QITOPUTMHUYECKOTO MBIIIICHUS; QOPMUPOBAHUE YMEHUHN EUCTBOBATH 10 33JJaHHOMY
aJITOPUTMY U KOHCTPYHUPOBATh HOBHIE.

Dynkyuu

e hopmupoBaHue HyHKIIMOHATBHON I'PaMOTHOCTHY;

e hopMupOBaHHE TMOHUMaHUA (PYHKIMM KaK Ba)KHEUIIEH MaTeMaTH4ecKOn
MOJEIH JIJIs1 OMMCAHUSATIPOLIECCOB U SIBIICHUM OKPY’KAIOIIErO MHPA;

erpuMeHEeHHE (YHKIUOHAIBHOTO s3bIKa JUISI OMHCAHUS W HCCIEIOBaHUS
3aBUCUMOCTEN MEXIy PU3NUECKUMU BETUUNHAMY;

®pa3BUTHE Yy OOYYAIOIIMXCS YMEHHS HWCHOJb30BaTh PA3JIMYHBIC SI3BIKU
MaTeMaTUKH (CJIIOBECHBIN,CUMBOJIMUECKUH, TpapuUIecKuil);

®BOCITUTAHUE AKKYPATHOCTH MIPHU MOCTPOEHUHU rpaduKoB QyHKIIHIA.

Anzebpa 6 ucmopuueckom pazeumuu

e popMupoBaHue MpEACTABIICHHI 0 MaTeMaTHuKe, KakK 4acTu
00111eueTI0OBEYECKON KYJIbTYpPhl, 03HAYMMOCTH MaTEMATUKH B PAa3BUTUHU LIMBUIU3ALIUU
Y COBPEMEHHOTO OOIIECTBA;

®pPOJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUHM HAYKU MAaTeMaTHKH;

®BOCIIUTAHHUE Yy YYALIUXCS YCTOMYMBOTO MHTEpPECA K M3YYEHUIO MATEMAaTHKH,
TBOPYECKOTO OTHOIICHUSIK YIEOHOU JeATETbHOCTH MAaTEMAaTHUECKOTO XapaKkTepa.
8 KJy1ace

Payuonanvnsie gviparrcenus

epopMUpOBaHME WHTEpECA K H3YUYCHUIO TEMbl M IKECJIAHUE TPUMEHSThH
MOJTyYEHHbIC 3HAHUS BXKU3HU;

e popMupoBaHue yMeHus GOpMyIHpPOBaTH COOCTBEHHOE MHEHUE;

e popMUpOBaHNE yMEHUS IJIAHUPOBATh CBOW JICUCTBUS B COOTBETCTBUU C
y4eOHBIM 3aJJaHuEM;

®pa3BUTHUE  HABBIKOB  CaMOCTOATENBHON  pabOThl,  TOTOBHOCTh K
caMOOOpa30BaHUI0 U PEIICHUIOTBOPUECKUX 3a]1a4;

e popMUpOBaHUE OTBETCTBEHHOT'O OTHOIIEHUS K OOYUYEHHIO;

¢ popMUpOBaHUE YMEHHS MPEICTABISATH PE3YJIbTAT CBOCH NESITEILHOCTH;

epopMuUpOBaHHWE  YMEHHS  KOHTPOJHMPOBATH  TpOIECC  y4eOHOM U
MaTeMaTUYECKOU NEATEIbHOCTH;

e popMUpOBaHUE CIIOCOOHOCTM OCO3HAHHOTO BBIOOPAa U MOCTPOCHHUS
JNAJIbHEUIIIENUHIUBUTY ATbHOU TPACKTOPHH;



e hopMUpPOBaHNE YMEHUSI COOTHOCUTH MOJIYYEHHBIN PE3YIbTaT C MOCTABICHHOM
1nenpl0;  (OPMUPOBAHHUE  IIEJIOCTHOTO  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS

®HAYKHU U 0OIIIECTBEHHON MTPAKTHKHU.

Keaopammnuwie kopuu. /leiicmeumenvnsvie yucaa.

®BOCIIUTAHUE KYJIbTYPhl JIMYHOCTH, OTHOLIEHHE K MaTeMaTHUKE KakK K YacTu
00111eueI0BeYeCKOMKYIBTYPBI, UT'paloliel 0COO0YI0 POJIb B OOIIIECTBEHHOM Pa3BUTHH;

e hopMUpOBaHUE KYJIbTYPhl BHIYUCICHU;

®pPA3BUTHUE JIOTMYECKOTO W KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpPhl pEuH,
CIIOCOOHOCTH KyMCTBEHHOMY JKCTICPUMEHTY;

epopMuUpOBaHWE KAYECTB JUYHOCTH, OOCCMEUYMBAIOMNX  COIUATBHYIO
MOOHMIBHOCTD, CIIOCOOHOCTHIIPUHUMATh CAMOCTOSTEIIbHBIC PEIICHNS,

eopMuUpOBaHHWE KA4YeCTB  JIMYHOCTH, HEOOXOJIUMBIX  YEJIOBEKY  JJIS
MTOJTHOIICHHOM JKU3HHW B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC MaTeMaTHYCCKOU
JIESITEILHOCTH: SICHOCTH U TOYHOCTH MBICJIU, UHTYULINH;

e hopMUpOBaHUE MPUBBIYKKA K CAMONPOBEPKE, MOJUYMHEHHS CBOMX JCHCTBUIA
MOCTaBJICHHOM 3aj1a4e,JOBEICHUSI HAa4aToW pabOThI /10 KOHIIA.

Keaopammuwie ypasnenus.

e hopMuUpOBaHHWE TMOHUMAHUS YPaBHEHHUS KaK BaKHEHIIEH MaTeMaTH4eCKOMN
MOJICIIH JUIOMMCAHUS U U3YYCHUS PA3HOOOPA3HBIX peaIbHBIX CUTYaIIUH;

eIIpUMEHEHHE ammapaTa ypaBHCHHH JUIsl pPelICHUs pa3HOOOpas3HBIX 3a7ad M3
CMEKHBIX TIPEIMETOB,TPAKTUKH;

®pa3BUTHE OCHOB JIOTUYECKOTO, 3HAKOBO-CHMBOJIMYECKOTO u
AITOPUTMUYECKOTO MBIIUICHUS; pOPMUPOBAaHUE YMEHUM JEeHCTBOBATh MO 3aJaHHOMY
aJITOPUTMY U KOHCTPYUPOBATH HOBBIE.

9 kaace

Hepagencmea

®BOCIMTAHUE KYJIbTYPhbl JUYHOCTH, OTHOIICHHE K MAaTE€MaTHKE KaK K 4YacTH
00I11eueI0BeYeCKOM KyJIbTYPhI, HTPAOIeH 0COOYI0 pOjIb B OOIIIECTBEHHOM Pa3BUTHH,

e hopMUPOBaHUE KYJIbTYPhl BHIYUCICHUIA;

®pPa3BUTHE JIOTMYECKOTO W KPUTUUYECKOTO MBIIUICHUS, KYJIbTYPhl peuH,
CITOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

epopMUpOBaHME KAYECTB JUYHOCTH, OOCCHEUYMBAIONINX  COIUATBHYIO
MOOHIBLHOCTD, CITOCOOHOCTh MPUHUMATH CAMOCTOSITEIILHBIC PEIICHUS;

epopMUpOBaHME Ka4yeCTB JIMYHOCTH, HEOOXOJWMBIX  YEJIOBEKYy ISt
MOJTHOLICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC MaTEMAaTHYECKOMN
JEATEIIbHOCTH: SICHOCTU U TOYHOCTH MBICIIA, UHTYHIIUH;

e hopMUpOBaHNE MPUBBIYKKA K CAMOMIPOBEPKE, MOJYMHEHHS CBOMX JCHCTBUIA
MIOCTaBJICHHOM 3aja4e, JOBECHNS HA9aTOW pabOThI 10 KOHIIA.

Keaopamuunasa gpynkuyus

epopMuUpOBaHME TIOHMMAHHUS KBAJpaTUYHOW GYHKIUM JUISI  pPEIICHUS
Pa3HOOOPa3HBIX PEAbHBIX CUTYAIIH;

®pa3BUTHUE OCHOB JIOTUYECKOTO, 3HAKOBO-CHMBOJIUYECKOTO "
AJITOPUTMUYECKOTO MBIIICHUS,

epopMHUpOBaHWE TIPEICTABICHUS O MATEeMAaTHYEeCKOW Hayke Kak cdepe



MaTeMaTHYECKONIEATeIbHOCTH, O €€ 3HAUMMOCTH JIJIS PA3BUTHUSI [IUBUITA3AINY;
eopMUpOBaHHE UHTEpPECa K HU3YYEHHUIO TEMbl M KEJaHUS MPUMEHSITh
NpUOOPETEHHBIC 3HAHUSI MYMEHUS,

eopMuUpOBaHWE YMEHUH JEWCTBOBATH 110 3aJaHHOMY aJITOPUTMY U
KOHCTPYUPOBATh HOBHIE;

e popMupoBanue QyHKIIMOHATHPHONW TPAMOTHOCTH;

epa3BUTHE Yy OOYYAIOMMXCS YMEHHUS MCIOJIb30BaTh pPa3JIMYHbIC S3bIKU
MaTeMaTUKH (CIIOBECHBIN, CHMBOJIMUECKUH, TpaPUICCKHI).

Inemenmovt RPUKITAOHOT MAMEMAMUKU

e hopMupoBaHUe IIEJIOCTHOTO MHPOBO33PEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIOPA3BUTHS HAYKHU U OOLIECTBEHHOMN MPAKTUKU;

®pa3BUTHE HABBIKOB CAMOCTOSATEIILHON paOOThI, aHAIM3a CBOCH pPaOOTHI;

eopMuUpOBaHHWE yMEHHUSA OIICHHWBATh CBOK Yy4eOHYIO JeATEIbHOCTD;
puoOpeTaTh MOTHUBALIMIO KIIPOIECCY 0Opa30OBaHUs;

eopMUpOBaHHWE YCTOMYHMBOIO M IIMMPOKOTO HHTEpeca K crocodam
pelIeHrs  TO3HABaTENIbHBIX 3a7a4 TMOJIOKUTEILHOIO OTHONIEHUS K ypoKaMm
MaTEMAaTHKH;

e hopMUPOBAHNE HABBIKOB COTPYJHHUYECTBA C YUYUTEIEM U CBEPCTHUKAMHU B
pPa3HBIX YYCOHBIX CUTYAIUX, ONPE/IeIEHHE CBOCH COOCTBEHHOM MO3HITUH.

Yucnosvie nociedosamenbHoCmu

e hopMupoBaHUe peACTaBICHUM 0 MaTeMaTHKe, KaK JacTu
00111eueTI0OBEYECKON KYJIbTYPhl, 03HAUUMOCTH MAaTEMATUKU B PA3BUTUU LIUBUIU3AIIUN
Y COBPEMEHHOT0 O0IIEeCTBa;

®pPOJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUHM HAYKH MAaTeMaTHKH;

®BOCIIMTAHME Y  Yy4YallUXCsl  YCTOMYMBOrO HHTEpeca K  HU3YUYCHUIO
MaTeMaTHUKH, TBOPYECKOT'O OTHOIICHUS K y4eOHOW ACATEIbHOCTH MaTEMaTHYECKOTO
xapakrepa.

e hopMuUpOBaHNE TMOHMMAHUS HEOOXOIWMOCTH OOpa30BaHMS, BBIPAKCHHON B
npeobialaHiy y4eOHO-TI03HABATENIbHBIX MOTHMBOB M MPEANOYTEHHUM COIMATIBLHOTO
CIoco0a OIeHKHU 3HAHWM;

e hopMUpOBaHUE YMEHHUS SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIU B
YCTHOM Y NMHUCbMEHHOMPEYH, IOHUMATh CMBICII IIOCTABJIEHHOM 3a/1a4H;

e popMUpOBaHUE IICHHOCTHOTO OTHOIIEHUS K W3YyUYCHHUIO H pe3yjibTaTam
oOy4eHwUs.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJjiace
Ne KosmuectBo | KoHTpoubHbIE
n/n Pasnen 4acoB padoTsI
1. | BelpaxeHus, TOKIECTBA, YPaBHCHUSI 27 2
2. | OyHKUUH 10 1
3. | CreneHb ¢ HATYpaIbHBIM MTOKa3aTElIeM 10 2
4. | MHOrouieHsl 16 2
5. | ®opMyIibl COKPAIIEHHOTO YMHOKCHUSI 18 2
6. | Cucrembl TMHEHHBIX YpPaBHCHUI 15 1
7. | IoBropenwue. Pemienne 3amay 6 1
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8 kiacc
Ne KoimuecrBo | KoHTpobHBIE
Paszpnen
n/n 4acoB padoThI
1. | IloBTOpenue 4 1
2. | ParonansHbIe ApOOH 22 2
3. | KBaaparHbie KOpHH 20 2
4. | KBagparHble ypaBHCHUS 21 2
5. | HepaBencra 20 2
6. | CremeHb C [EJbIM MOKa3aTeNIeM. DIEMEHThI CTATUCTHKU 11 1
7. | IToBTOpEHHe (MTOrOBOE) 4 1
HUTOT'O 102 10
9 kyace
Ne KoimuectBo | KoHTpoubHbIE
Pasznen
n/n 4acoB padoTbI
1. | Keagpatuunas GyHKIHs 22 2
2. | YpaBHeHHs 1 HEPABEHCTBA C OJJHON MEPEeMEHHOM 14 1
3. | YpaBHEHHs 1 HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 17 1
4. | Tporpeccun 15 2
5. | DeMeHThl KOMOMHATOPUKH M TEOPHU BEPOSTHOCTH 13 1
6. | IMoBropenue 21 1
NUTOT'O 102 8

YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
PEAJIM3AIIMA YUYEBHOM ITPOT'PAMMBI

1. Aunreb6pa. 7 kmacc: y4eOHHMK aiii  0OIeo0Opa3oBaTeIbHBIX OpraHU3aIuii /
[FO.H. MakapeiueB, H.I'' Munmtok, K.M. HemkoB u 1p.]; moa penakuueit
C.A.Tensakosckoro. - M.: IIpocsemenue, 2018.

2. AnreGpa. 8 kiacc: yuyeOHUK it  0011e00pa3oBaTeNbHbIX OpraHu3aiui /
[FO.H. Makapperue, H.I'." Mwunmiok, K.M. HemkoB wu np.]; mox penakuuen
C.A.Temaxosckoro. - M.: IIpocsemenue, 2018.

3. Axrebpa. 9 kmacc: yuyeOHUK Juisi  001Ie00pa3oBaTeIbHBIX OpTraHu3aIui /
[FO.H. Makapprue, H.I'. Mwunmok, K.MI. HemkoB wu np.]; mox penakunuen
C.A.Temaxosckoro. - M.: IIpocsenienue.

4. Anrebpa. Paboume nporpammsbl. [lpeamernas nunus ydeOnuxoB HO.H.
MakapsrueBa u Apyrux. 7-9 kiaccel: yuebHOe nocobue ais o01ieo0pa3oBaTeIbHbIX.
opranuzanuii / H.I'. Munmtok. — M.: IIpocBemenue, 2018

5. Jlumaktudeckue Marepuanbl 1Mo anrebpe: 7 kiacc: k yueOnumky FO.H.
MakapseraeBa u ap. «Anredpa. 7 kinacey. @I'OC (k HoBomy yuebnuky)/ JI.U. 3BaBuy,
H.B. IpsaxonoBa. — M.: I3naTenbcTBO «OK3aMen», 2018.

6. Anrebpa. Jupmaktuueckue wMaTepuaybl. 8 Kiacc: ydel. mocobue Jyis
obmeobpa3oBar. opranusanuii / B.I. XXoxos, FO.H. Makaperue, H.I'. Munmgtok. —
M.: IIpocBemenue, 2020.

7. Anrebpa. [Hunaktudeckue wmatepuanbl. 9 kiacc: yded. mocobue ist
obmeo6pazosar. opranmzauuii / FO.H. Makaperue, H.I'. Munatok u ap. — M.:
[Tpocsemienue, 2020.

8. KuwuroneuarHast npoayKius



9. Ileuarnsle mocoOus

10. Texnuyeckue cpeacTBa 0OydeHus.

11. DkpaHHO-3BYKOBbBIE TOCOOUSI.

12. YueOHO-IpakTUYECKOE 000pYyJOBAHUE.

13. Moaenu u HaTypHBIN (DOHI.

14. VIrpbl 1 UTPYIIKH.

15. MuTepHeT-pecypchl U pyrue o0pa3oBaTeibHbIE HCTOUHUKU
1) UnTepaktuBHbIi yueOHuK. Anredpa 7 kimacc. http://www.matematika-na.ru
2) Dumukionenus mis gerei  http://the800.info/yentsiklopediya-dlya-detey-
matematika
3) DHIMKIIONIEANUS IO MaTeMaTHKE
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.html
4) CipaBOYHHMK [0 MaTeMAaTUKE I IIKOJHLHUKOB
http://www.resolventa.ru/demo/demomath.htm
5) Marematuka ortaiin  http://uchit.rastu.ru

16. CaifThl 1151 yUUTEIIA:
1) Ilencoser, matematuka http://pedsovet.su/load/135
2) Yuutensckuii mopran. Marematuka http://www.uchportal.ru/load/28
3) VYpoxku. Her. [Jug yuuTens  MaTeMaTHKH,  aireOpbl, T'€OMETPHH
http://www.uroki.net/docmat.htm
4) Bugeoypoku mo anredbpe — 7 kmacc, UROKIMATEMAIKI.RU (Urops
KabopoBckmii)



