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I. INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro mnpeamera «Auredpa» COCTaBlI€Ha B COOTBETCTBHM € TpeOoBaHusMU DenepanbHOrO rocylapCTBEHHOIO
00pa3oBaTENBHOIO CTAaHAApPTa OCHOBHOTO O0IIEro o0Opa3oBaHUs, TPEOOBAaHUSMU K PE3y/IbTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTeIbHON MPOTpaMMbl
OCHOBHOT0 0011ero oopazoBanusi, Ha ocHOBe [IpuMepHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 0O0pa3oBaHUA MO0 Y4eOHOMY
npeamery «Anredpa» , Ha OCHOBE aBTOPCKOM mporpaMmel mo anredpe: AnreOpa. Meroaudeckue peKOMEHAAUMu. 7 Kiacc: ydyeOHoe mocobue s
obmeobpasoar. opranuzanuii / [C.b.CyBopoBa, E.A.bynumosuu, JI.B.Ky3nenosa u ap.[. — M. : IlpocBemenue, 2014-17. u ucmnoiab3yeTcs s
ob0ydyenns yuamumxcs MBOY COII Nel B 8 ab6 kmaccax. YueOHbBIH mpenaMer «AnreOpa» BXOAMT B MPEAMETHYIO o0iacte «Maremartuka u
nHpOpMaTHKAY.

Pabouas mporpamMmMa peanusyercs U BEIETCs 10 YIeOHHKaM:

5 kiace — MaremaTuka. 5 kiacc: yuel. st yyanuxces o0mieooOpa3osat. opranuzaiuii /I'.B.Jopodees, N.®.11lapeirun, C.b.CyBopoBa u np.; - M.:
[Ipocsemienue, 2017

6 kiaacc — MartemarTuka. 6 knacc: yueb. s yyanuxcs oomeoodpaszoar. opranuzanuii /I'.B.Jopodees, N.D.1lapwirun, C.b.CyBopoBa u ap. - M.:
[Ipocseuienue, 2017

7 kaacc — Aaredpa. 7 kiace : yue0. 1 odmeooOpazosat. opranuzauuii ['.B.[lopodees, C.b.CyBoposa, E.A . bynumosuu u ap. — M.: IIpocsemienue,
2017.

8 kimacc — Aaredpa. 8 kiacc : yue6. s obmeoobpazopar. yupexaenuii /I'.B.Jopogees, C.b.CyBopona, E.A.bynumosuu u ap. — M.: IIpocsemienue,
2018.

9 kiace — Auredpa. 9 kiace : yue6. s obmeoodpaszosar. yupexaenuit /I'.B.[lopodees, C.b.CyBoposa, E.A.bynumoBud u ap.; — M.:

[Ipocsemienue, 2019.

7-9 kaacc: I'eomerpus. 7-9 kinaccsl: yuel. 11 odieoodpaszonat.opranuszanuit /JI.C.Aranacsn, B.®. u ap. . — M.: Ilpocsemenue, 2019.

W3ydeHne MmaTeMaTHKH (B TOM uucie yueOHbIe TpeaMeTsl Anredpa u ['eomeTpusi) Ha ypoBHE OCHOBHOTO OOIIIEro 0Opa3oBaHus HAMIPABIEHO HA
JOCTUKEHHE CICIYIOMIMNX LeJei:

*  OCO3HaHHWE 3HAYCHUS MaTEeMaTHKH B ITOBCEIHEBHOM KH3HHU YeJIOBEKa

* (opmupoBaHue NpeACTaBIEHUN O MaTEMAaTHKE, KaK 4aCcTH OOIIeUeI0BEYECKON KYIbTYphl, YHUBEPCATbHOM SI3bIKE HAYKH, TO3BOJISIOIEH
ONHUCHIBATh M U3Y4aTh peajbHbIC MPOIECCHI U SABJICHUS

* (opmupoBaHUE MpPEACTABIECHUN O COLIMATBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX (PAaKTOpax CTAHOBJIEHUS MAaTeMaTUYECKOW HAyKu

*  OBJAJICHUE CHCTEMOI MaTeMaTUYeCKUX 3HAHU U YMEHUN, HEOOXOAMMBIX JIJISl IPUMEHEHUS B MPAKTUYECKON JIeATENBHOCTH, U3YICHHUS
CMECXKHBIX TUCIUIIINH, HpO)IOJ'DKeHI/If{ O6pa3OBaHI/I5{;

*  HMHTCJUICKTYaJIbHOE pa3BUTHE, (POPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOUMBIX UEIOBEKY JIJIs ITOJTHOIICHHON KU3HU B COBPEMEHHOM
06HIGCTB€Z SICHOCTBh U TOUYHOCTDH MBICJIH, KpI/ITI/I'-IHOCTB MBINIIJIICHUA, HUHTYUL M, JJOTNYECKOE€ MBIIIJICHHUE, 3JIEMCHTBI aﬂropHTMH‘IeCKOﬁ
KYJBTYpPBI, MPOCTPAHCTBEHHBIX MPEACTABIECHUH, CIIOCOOHOCTD K MPEOI0JICHUIO TPYAHOCTEH;



* (opmupoBaHue npeAcTaBIeHUN 00 HIEAIX U METO/IaX MaTEeMaTUKH KaK YHUBEPCAJILHOTO SI3bIKa HAYKH U TEXHUKH, CPEACTBA MOICTUPOBAHUS
SIBJIEHUM U IIPOLIECCOB;
*  BOCHUTaHHUE KYJIbTYPHI JMUYHOCTH, OTHOIICHUS K MaTEMATHKE KaK K YaCTH 00I1e4esI0BEYeCKON KYJIbTYpPbl, TOHUMaHUE 3HAYUMOCTH
MaTEMaTHKU JJI1 HAyYHO-TEXHUYECKOTO Iporpecca.
3agayu o0yueHusn
* IIpuoOpeTeHHEe MAaTEMAaTHYCCKUX 3HAHUN U YMCHUIA,
* OsnageHue 0000IIEHHBIMH CITIOCOOAMH MBICIIUTEIBHOM, TBOPUECKON e TEIbHOCTH;
* OcBoenue koMneTeHuH (yueOHO-1103HABATEIbHON, KOMMYHUKATHBHOH, pe(IeKCUBHON, IMYHOCTHOTO CaMOPA3BUTHSA, HHPOPMAITHOHHO-
TEXHOJIOTUYECKOMU, IIEHHOCTHO-CMBICTIOBOM )
Matemarnka Ha CTYyIIEHH OCHOBHOTO O0OIIEro 00pa3oBaHus u3ydaercs ¢ 5 mo 9 kimaccel. OO1ee 9ncio yaeOHbIX 9acoB 3a 5 1eT 00y4eHus
cocraBiseT 850 yacoB. C 7 kilacca U3yuyeHUE MAaTEeMAaTUKH JIETUTCA HAa Y4eOHBbIE KypChl: aliredpa U reoMeTpHsl.
5 knmacc: Marematuka - 170 yacoB (5 yacoB B HEZEIIO).
6 xmacc: Marematuka - 170 yacoB (5 4yacoB B HEZCIIO).
7 knacc: Anrebpa - 102 gacos ( 3 yaca B Henenmo). ['eomerpusi - 68 gacoB (2 yaca B HEJIGINIO).
8 kimacc: Anredpa - 102 yacoB ( 3 yaca B Hezenmo). ['eomerpust - 68 yacoB (2 yaca B HEZCIIO).
9 knacc: Anrebpa - 102 gacos ( 3 yaca B Henenmo). ['eomerpusi - 68 gacoB (2 yaca B HEJIGIIO).

II. IInanupyeMblie pe3ybTaTbl OCBOEHUSI y4eOHOIrO mpeamera, Kypca

JIn4HOCTHBIE Pe3yJIbTATHI:

1) BociuTaHue pOCCUICKON IpakJaHCKON MACHTUYHOCTHU: NMaTPHOTU3MA, YBaXXEHUs K OTeuecTBy, NPOIIJIOE U HACTOSIIEE MHOIOHALMOHAIBHOTO
Hapona Poccum; oco3HaHMEe CBOEH STHUYECKOM IPUHAIUICKHOCTH, 3HAHME MCTOPHUH, A3BIKA, KYJIbTYpPhl CBOETO HApoJa, CBOEro Kpas, OCHOB
KyJIbTYpPHOIO Hacieaus HapoaoB Poccuum U 4enoBedecTBa, YCBOCHHE T'yMAaHUCTUYECKUX, IEMOKPATHUYECKUX M TPAJMLMOHHBIX LIEHHOCTEU
MHOTOHAIIMOHAIBHOI'O POCCUIICKOT0 00I1I€CTBa; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH U JloJra nepen PoanHoii;

2) ¢hopMHUpOBaHHE OTBETCTBEHHOTO OTHOLIEHHUS K YUE€HHIO, TOTOBHOCTH M CIOCOOHOCTH 00yYaroIuXcs K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAILIUU K 00Y4YEHHIO U IO3HAHNIO, 0CO3HAHHOMY BBIOOPY M IIOCTPOEHUIO JalbHENUIIEH NHIMBUyaIbHOU TPAEKTOPUHU 00pa3oBaHus Ha Oase
OPHEHTUPOBKU B MUpe Mpodeccuil U npodeccuoHaIbHBIX NMPEANOYTeHNUH, C YyI4EeTOM YCTOWYHMBBIX MO3HABATENbHBIX MHTEPECOB, a TAKXKE HAa OCHOBE
(GbopMHPOBaHUSI YBAXKUTEILHOTO OTHOLIEHUS K TPYly, Pa3BUTHS OMbITA YYaCTUSI B COIIMAIBHO 3HAUUMOM TPYJIE;

3) dbopMupoBaHHe LETOCTHOIO MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAyKH M OOIIECTBEHHOM IMPAaKTHUKH,
YUUTBIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, S3bIKOBOE, TYXOBHOE MHOT0O0Opa3re COBPEMEHHOTO MUPA;

4) popMupoBaHHE OCO3HAHHOTO, YBaKUTEIBHOTO U JTOOPOXKETATEIbHOIO OTHOLIEHHUS K JPYrOMYy YEIOBEKY, €r0 MHEHHUIO, MHUPOBO33PEHHIO,
KYJbTYypE, SI3bIKY, BEpE, TPaXkJTAHCKOM MMO3HUIINH, K UCTOPUH, KYJIBTYPE, PEJINTUN, TPAIULUAM, A3bIKaM, LIEHHOCTAM HapoJoB Poccun n Hapoa0B MHpa;
TOTOBHOCTH M CIIOCOOHOCTH BECTHU JIUAJIOT C APYTUMH JIIOJABMH M JIOCTUTaTh B HEM B3aMMOIIOHMMAaHUS;

5) ocBoeHHE COLMANbHBIX HOPM, IPAaBHJ MOBEIEHUs, posield U (opM COLMAIBHOW KU3HU B TPYIIax M COOOIIECTBAaX, BKIKOYAs B3POCIbIE U
COLIMAJIbHBIE COOOIIEeCTBA; y4yacTHE B IIKOJIBHOM CaMOYIPABICHUHM U OOILECTBEHHOM >XM3HU B Ipejeiax BO3PACTHBIX KOMIIETEHIMH C y4eToM



PErHOHANIBHBIX, ’THOKYJIBTYPHBIX, COLIMATIBHBIX M SKOHOMHYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIBLHOTO CO3HAHHUS U KOMIIETCHTHOCTH B PEIICHHWH MOPAJIbHBIX MPOOJIEM HAa OCHOBE JIMYHOCTHOTO BbIOOpa, opMUpOBaHUE
HPABCTBEHHBIX YyBCTB U HPABCTBEHHOTO MMOBEACHMSI, OCO3HAHHOTO 1 OTBETCTBEHHOT'O OTHOLICHHSI K COOCTBEHHBIM MOCTYIIKAM;

7) dopmMupoBaHHEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHWH W COTPYIHUYECTBE CO CBEPCTHUKAMH, JIETBMHU CTApIIEro M MIIAJIIIETO
BO3pacTa, B3pOCIBIMU B IIpolecce o0pa3oBaTeNbHOM, OOIIECTBEHHO IOJE3HOHM, Yy4eOHO-UCCIIeJOBATEIbCKOM, TBOPYECKOM M JAPYTrUX BHUIOB
NeSITeIbHOCTH;

8) bopmupoBaHNe EHHOCTH 3A0POBOrO M 0OE30MACHOTO 00pasa >KM3HHU; YCBOCHUE MPABUJI WHIUBUAYAIBLHOTO U KOJUJIEKTUBHOTO 0OE€30MacHOro
MIOBE/ICHUS B UYPE3BBIYANHBIX CUTYAIHSIX, YTPOKAIOIIUX KU3HH U 3[IOPOBBIO JTIOCH, TPABHII TIOBEICHUS HA TPAHCIIOPTE U HA JIOPOTax;

9) bopMupoBaHHE OCHOB 3KOJIOTUYECKOM KYJIbTYpPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIIJICHUS, Pa3BUTHE OIbITA
IKOJIOTHYECKHA OPUECHTUPOBAHHOU PEIICKCUBHO-OIICHOYHOW U TIPAKTHUYECKOU JIEATEIIPHOCTH B )KU3HCHHBIX CUTYaIIUSX;

10) oco3HaHue 3HAUEHUS CEMbU B KU3HU 4YEJIOBEKa M OOIIECTBA, MPUHSATHE IEHHOCTU CEMEHHOW >KM3HH, YBaXXUTEIbHOE U 3a00TIIMBOE
OTHOIIIEHUE K YJI€HaM CBOEH CEMbH;

11) pa3BuTHE ICTETUYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYAO0KECTBEHHOTO Hacjenus HaponoB Poccuum um Mupa, TBOPUECKOW NEATEIbHOCTU
ACTETUYECKOT0 XapakTepa.

MertanpeaMeTHble pe3yJibTaThI:

1) yMeHHE caMOCTOATEIHLHO OMPENEISTh eI CBOCT0 O0yUeHUs, CTaBUTh U (DOPMYITHPOBATH Il ce0sl HOBBIC 3a/1a4uM B y4eOe W TIO3HABATEIHLHOM
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOCH MM03HABATEIHHON AESITEIbHOCTH;

2) yMeHHE CaMOCTOSITebHO IUIAHUPOBATh MYTHU JOCTWKEHUS LeJiel, B TOM YHWCIE allbTepHATUBHBIC, OCO3HAHHO BHIOMpPATH HauboJiee
s¢dhekTuBHBIE CIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) ymMeHHe COOTHOCUTH CBOM JICUCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb CBOCH JACATEIHHOCTH B TIPOLIECCE TOCTHKECHU ST
pe3ynbTaTta, OnpeaesaTh CIocOObl JEHCTBHI B paMKaX MPEATOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACWCTBUS B COOTBETCTBHUH C
W3MEHSIOIIENCS CUTYallue;

4) yMeHHe OIIeHUBATh MPAaBUIBLHOCTh BBIMOJIHEHUS yUeOHOM 3a/1a4ur, COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

5) BrajgeHne OCHOBaMHU CaMOKOHTPOJISL, CAMOOIIEHKH, PUHATUSI PEIIEHUN U OCYIIECTBICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOW M MO3HABATEIHLHOM
NeSITeNIbHOCTH;

6) yMEHHE OTPEEATh MOHITHS, CO3/IaBaTh 0000IIEHNsI, YCTAHABIMBATh AaHAJIOTHH, KJIACCU(DHUIIMPOBATH, CAMOCTOSTEILHO BHIOMPATh OCHOBAHU S
U KpUTepHH s Kiaccu(UKAIMM, YCTaHABIMUBATH MPUYMHHO-CIEJICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE PpACCYKICHHE, YMO3aKIIOUCHHE
(MHIYKTUBHOE, JICTYKTUBHOE H 110 AaHAJIOTHUH) U JICJIaTh BBIBO/IBI,

7) yMeHUe cO3/1aBaTh, IPUMEHSTh U TPEOOPA30BHIBATh 3HAKU U CHMBOJIBI, MOJICIIH U CXEMBI JIJISl pelIeHHs Y4eOHbIX U TTO3HABATEIbHBIX 3a7a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHHe OpraHu30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ICSITEIFHOCTD C YUYUTENIEM U CBEPCTHUKAMMU; paboTaTh MHIMBUYaIbHO U B
TpyIIe: HaXOAUTh OOIee pemieHue W paspenarh KOH(JIMKTBI Ha OCHOBE COIVIACOBAHMS TO3WIMA M ydeTa HWHTEpPEcoB; (GopMyIupoBarth,
apryMEeHTHPOBATh U OTCTAaUBATh CBOC MHEHHUE;

10) yMeHHME OCO3HAHHO HCITOJIb30BAaTh PEUEBBIC CPEJICTBA B COOTBETCTBUU C 33Jla4eii KOMMYHHKAITMH JUTS BEIPAXKCHHSI CBOUX UYBCTB, MBICIICH U
MOTPEOHOCTEN; MIIAHUPOBAHUS U PETYIISIINN CBOSH ASSITeNbHOCTH; BIIaJICHUE YCTHOM U MUCbMEHHOM pedblo, MOHOJIIOTUYECKOW KOHTEKCTHOM Peybio;



11) ¢popmupoBanue u pazBUTHE KOMIETEHTHOCTH B 00JIACTU UCHOJIL30BaHUS MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (manee MKT-

KOMIIETEHIINH ); pa3BUTUE MOTUBALIMHU K OBJIAJICHUIO KYJIbTYpOIl aKTUBHOTO I10JIb30BAHUSI CJIOBAPSIMU U IPYTUMHU IIOUCKOBBIMU CUCTEMAaMU;
(B pen. ITpukaza Muno6pHayku Poccun ot 29.12.2014 N 1644)
12) hopMupoBaHue 1 pa3BUTHE SKOJIOTUYECKOTO MBIIIJICHUS, YMEHHE IPUMEHSTH €TI0

MeTanpeaMeTHbIM Pe3yJibTATOM H3YUYE€HHs Kypca siBJisieTcsl (pOpMUPOBaHHME YHUBEPCAIBbHBIX Y4eOHbIX aeicTBuil (YY [I):

Pezynamuenvie YY/I:

CaMOCTOSATENBHO ONPEAEIAT LeIu 00ydeH s, CTaBUTh U (JOPMYJINPOBATh HOBBIE 33/1a41 B y4eOe U II03HABATEIbHOM JEATEIbHOCTH, Pa3BUBATh MOTHUBBI 1
WHTEpECHI CBOCH TO3HABATEIBHON AeATeIbHOCTH. OOyJaromuiicss CMOXKET:

aHaJIM3UPOBATh CYILECTBYIOIINE U TUIAHUPOBATH OyayIIHe 00pa3oBaTesIbHbIC Pe3yIbTATHL;

UIeHTU(DUIIMPOBATH COOCTBEHHBIE ITPOOIJIEMBI U OTIPENIENSTh TJIABHYIO POOIeMy;

BBIJIBUT'aTh BEPCUHU PELICHUs PoOIeMbl, (POPMYJINPOBATh THIIOTE3bl, IPEABOCXUIATH KOHEUHbIH PE3yJIbTAT;

CTaBUTb 11€J1b AEATEIbHOCTH Ha OCHOBE OIPEEIEHHOM MPOOIeMbl U CYIIECTBYIOIIMX BO3MOKHOCTEH;

(dopmynupoBaTh yueOHBbIC 3a1a41 KaK IIATry JOCTIKEHUS [TIOCTABICHHOHN LIEIH ACATEIbHOCTH;

000CHOBBIBATH LIEJIEBbIC OPUEHTUPBI U IPUOPUTETHI CChIJIKAMM Ha LICHHOCTH, YKa3bIBasi 1 000CHOBBIBAsI JIOTMYECKYIO IIOCIIEI0BATEIbHOCTD 1IAroB.
CaMocCTOSATENFHO TNIAHUPOBATH ITyTH IOCTHXKEHUSI 1IeJIeH, B TOM YHCIie ajJbTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hanboee 3pdekTuBHbIE CrIOCOOBI PEeLICHNUS
yueOHBIX U TIO3HABATEIbHBIX 3a/1a4. OOyJarouuiics CMOXET:

OIIpeaeIIsATh He0OX0IUMBbIE eCTBUE(s]) B COOTBETCTBUHU C yueOHON U IMO3HABATEJILHON 3a/1a4el M COCTABIIATh aJITOPUTM MX BBIIIOJIHEHUS,

00OCHOBBIBATh U OCYILECTBISTH BEIOOP Hanbosee YO (HEKTUBHBIX CIIOCOOOB pellieHHsT yIeOHBIX U MIO3HABATENbHBIX 3a/1a4;

OTIPEIEIISATH/HAXOAUTh, B TOM YHUCIIE U3 MTPEJIOKECHHBIX BAPHAHTOB, YCIOBHSI JJIsl BBITIOJTHEHUS YU€OHOM 1 MO3HABATEIBHON 331a4H;

BBICTPaNBaTh KU3HEHHbBIE IJIAHbI HA KPATKOCPOUHOE Oy ryiiee (3asBIIsTh LIEJIeBble OPUEHTUPHI, CTABUTH aJCKBATHBIC UM 33a4M U Npeylarath 1eHCTBUS,
yKa3biBasi 1 000CHOBBIBAS JIOTHUECKYIO TIOCIIEI0BATEIbHOCTD ILIATr0B);

BBIOMPATH U3 MPEATIOKEHHBIX BAPHAHTOB U CAMOCTOSITENILHO UCKATh CPEJICTBA/PECYPCHI JIJISl PEIICHHsT 3a/1a49H/JOCTIKEHHS 11eITH;

COCTABJIAATH IUIaH PelIeHUsI MPOOsIeMbl (BBIOIHEHUS IPOCKTA, IPOBEICHUS NCCIEOBAHMS);

OIIPEEIISATh IOTEHIMAIbHBIC 3aTPY/JHEHHUS P PELLICHUN YUeOHOM 1 IO3HABATEIbHOM 3aa4l U HAXOAUTH CPEJICTBA Ul UX YCTPaHECHUS;

OIMCHIBATH CBOM OTIBIT, O(OPMIISIS €0 JIJTsI [IepeAayr APYTUM JIFOJIIM B BUJIE TEXHOJIOTHHU PEIICHUsI TPAKTUYECKUX 33/1a4 OTIPE/IeIIEHHOT0 KJ1acca;
IJIAHUPOBATH U KOPPEKTHPOBATH CBOIO MHIUBUAYAIBbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

COOTHOCUTH CBOU JEHCTBUSI C IUIAHUPYEMBIMH DPE3yJbTaTaMH, OCYLIECTBISITH KOHTPOJIb CBOEH JESATEIBHOCTH B IPOLIECCE JOCTIKEHHUS pe3yibTara,
OIIPEJIeIISATh CIOCOOBI JISHCTBUI B paMKax IMPe/UIOKEHHBIX YCIOBUH M TpeOOBaHWM, KOPPEKTHUPOBATh CBOM JICHCTBUSI B COOTBETCTBHU C M3MEHSIOIICHCS
curyanueit. OOyJaromuicst CMOXeT:

COBMECTHO C TI€JaroroM ¥ CBEPCTHUKAMHU KPUTEPUH TUIAHUPYEMBIX PE3YJIbTATOB M KPUTEPUU OLIEHKH CBOCH YUeOHOH NesTeIbHOCTH;

CHCTEMaTHU3UPOBaTh (B TOM YKCIIC BBIOMPATh NPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX PE3yIbTaTOB U OLEHKU CBOECH JESTEIbHOCTH;

O0TOMpPATh UHCTPYMEHTHI Ul OIIEHWBAHUS CBOEH JESTEILHOCTH, OCYIECTBISATH CAMOKOHTPOIIb CBOCH JESTETHHOCTH B paMKax MPEIOKEHHBIX YCIOBUI H
TpeOoBaHUil;

OLIEHUBATH CBOIO JICATEILHOCTD, apI'YMEHTHPYS IPUYNHBI JOCTHKEHHUS I OTCYTCTBHS TUIAHUPYEMOT'O Pe3yJbTara;

HAXOJIUTh JJOCTATOYHBIE CPEJICTBA ISl BHITIOJIHEHHSI YUeOHBIX IEHCTBUI B U3MEHSIONIECHCS CUTYaIlUH W/WIIK TIPA OTCYTCTBHUH TUIAHUPYEMOTO Pe3yJbTarTa;
paboTas o cBoeMy TUIaHy, BHOCUTh KOPPEKTHUBHI B TEKYIYIO JIEATEIHHOCTh HA OCHOBE aHAIN3a M3MEHEHNH CUTYalluy /IS TIOTY4YeHUs 3alUIaHHPOBAHHBIX
XapaKTePUCTUK NPOYKTa/pe3ynbTara;



YCTaHABIMBAaTh CBS3b MEXKAY ITOJNyYEHHBIMH XapaKTEPHUCTHKAMHU Mpolecca AEATEIbHOCTH W 10 3aBEPUICHUM ESTENPHOCTH MpeliaraTb H3MEHEHHE
XapaKTepUCTHUK MPOIecca JUIsl MOIyIeHHs YIyqIIeHHbIX XapaKTePUCTUK TTPOIYKTa,;

CBEPSATH CBOM JICHCTBHSI C LIEIBIO U, TPH HEOOXOJUMOCTH, UCTIPABIIATH OMIMOKH CAMOCTOSITEIIBHO.

YMeHune oneHnBaTh MPaBUIBHOCTD BHIIOJIHEHUsI yueOHOM 3a1a4u, COOCTBEHHBIE BOZMOXXHOCTH e¢ petieHus. O0ydarlonmics CMOKET:

OTIPEIeNATh KPUTEPHH MPABIIBHOCTH (KOPPEKTHOCTH) BHIIOIHEHNUS y4eOHOH 3a1adm;

aHAIN3UPOBATh U 0OOCHOBBIBATH IPIMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JUTS BHIIOIHEHNS yueOHOI 3a1a4m;

CBOOOJTHO TOJIb30BATHCSl BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH M CAMOOLICHKH, UCXOJS M3 LIEJIN M UMEIOLIUXCS CPENICTB, Pa3iinyasi pe3yabTaT U CrocoObI
JICHCTBHIA;

OLICHUBATH MPOAYKT CBOCH AEATEIBHOCTH O 3aJaHHBIM W/HIIH CAMOCTOSTEIBHO ONPE/ICICHHBIM KPUTEPUSIM B COOTBETCTBUH C LIENBIO ICSITEIFHOCTH;
00OCHOBBIBATH IOCTHKUMOCTH LIEJTH BRIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX PECYPCOB M JOCTYITHBIX BHEIIHUX PECYPCOB;
(UKCUPOBAThH M AHATTM3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

Branenne ocHOBaMH CaMOKOHTPOJIS, CAaMOOLICHKH, NPHHATHS pPEMICHHH W OCYIIECTBICHHS OCO3HAaHHOTO BHIOOpa B y4eOHOW W TO3HABATEIHHOM.
OOy4arIIUNCs CMOXKET:

HaOMIOaTh W aHAJM3MPOBAaTh COOCTBEHHYIO YyUeOHYI0O M TIO3HABATENBHYIO JEATENLHOCTh M JEATENBHOCTh JPYTUX OOY4YaloMMXCs B TIpOIEcce
B3aMOIIPOBEPKH;

MPOIYKTa U COOTHOCUTD PeaibHbIC U IUNITAHUPYEMBIE PE3yJIbTaThl HHANBUIYyAIbHON 00pa30BaTeNIbHOM AEATEIbHOCTH H JETaTh BEIBOJIBI;

MPUHUMATH PElICHHE B YIeOHOH CUTYAIlMH U HECTH 32 HET'O OTBETCTBEHHOCTD;

CaMOCTOSITEIIBHO OPE/ICNIATh MPUYMHBI CBOETO yCIeXa TN HeyClieXa i HaXOAUTh CIIOCOOBI BBIXO/Ia U3 CUTYalluy HEeyCIIeXa;

PETPOCTICKTHBHO OIpPEENiTh, Kakue ACHCTBUS MO pPEIICHHI0 y4eOHOH 3a1audl WM MapaMeTphbl STHX JCHCTBHH NMPUBETH K MOIYYCHUIO MMEIOIIETOCs
MPOAYKTa yueOHOU e TebHOCTH;

JEMOHCTPHPOBATh TPHUEMbI PETYISIUA TCUXO()U3NOIOTHYECKHX/ SMOLIUOHAIBHBIX COCTOSHUHM Uit JocTkeHus d¢p¢dekra ycrnokoeHus: (yCcTpaHeHHUs
OMOIIMOHAJIFHOW  HANpPsHKeHHOCTH), d¢(dekTa BOCCTAaHOBICHHS (OCTA0JNICHUs TPOSIBICHUH yTOMIIeHUWs), OH¢¢eKra aKTHBH3alHUUA (TTOBBIIICHUS
NCUX0(HU3HOTIOTHUECKON PEaKTHBHOCTH).

Ho3naeamenvnwvie YY/[:

Buvinycknuk nayuumces:

OCYIIECTBIISTh NOUCK HEOOX0 MO MH(OPMAIIMHX JIJIsl BBITOJIHEHHS Y4eOHBIX 3aJJaHUI C UCTIOJIb30BaHHEM YUeOHOH JTUTEpaTyphl;
HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM YHCJIE MOJIEIHN U CXEMBI JUIsl PEIICHUS 3a/1a4;

OPHEHTHPOBATHCS HA pa3HOOOpa3ue CrocoO0B peleHus 3a1ay;

OCYIIECTBIISTh aHATN3 M KIACCU(PHUKAIIMIO 110 3a/IaHHBIM KPUTEPHSIM;

YCTaHABIMBATh IPUYUHHO-CIIE/ICTBEHHBIE CBSI3H;

CTPOUTH pacCykKACHUs B GOpMe CBS3M NPOCTHIX CYKACHUH 00 00bEKTE, €ro CTPOCHNH, CBOMCTBAX U CBA3SIX;

OCYIIECTBIIATH MTO/IBEJICHHE 0] TOHATHE Ha OCHOBE Paclo3HaBaHUA OOBEKTOB, BHICTICHHSI CYIIECTBEHHBIX TPU3HAKOB U UX CHHTE3a,;
YCTaHaBIUBATh aHAJIOTHH;

OCYILECTBIISTh PACLIMPEHHBIN MOMCK MHPOPMALIUK C UCIIOIB30BaHUEM pecypcoB Onbmmnotek u Murepuera;

OCO3HAHHO U MPOU3BOJILHO CTPOUTH PEUEBOE BHICKA3bIBAHME B YCTHOH 1 MMCbMEHHOM (hopme;

OCYIIECTBIISITh BEIOOP Hanboee 3PPEeKTHUBHBIX CIIOCOOOB PEICHHUs 33/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHIA;

OCYIIECTBJIATh CUHTE3 KaK COCTABJIEHHE LIEJIOT0 U3 YaCTeH, CaMOCTOATEIBHO JOCTPANBasi M BOCIOJIHSS HETOCTAIOIINE KOMIIOHEHTHI;
OCYILECTBIISTh CPAaBHEHHE, CEPUALMIO U KJIACCHU(UKALIMIO, CAMOCTOSITETILHO BEIOUPAsi OCHOBAHUS U KPUTEPUH ISl YKa3aHHBIX JOTMYECKUX ONEpalnii;
CTPOMTH JIOTHYECKOE PacCy’K/I€HNE, BKIIIOYAIOIIEE YCTAHOBIEHNUE PUINHHO-CIIE/ICTBEHHBIX CBS3EH;



IIPOU3BOJIBHO X OCO3HAHHO BJIAACTh O6H_II/IM IIPUEMOM PCIICHHUA 3a1a4.
Kommynuxamuenwie YY/|

Oobyuarowuiica cmodxcem:

JIOTOBApUBATHCS O TIPABMJIAX M BOMIPOCAX JJIsi OOCYKIEHHUS B COOTBETCTBUM C IMIOCTABIEHHOW TIepe] TPYIION 3aaduei;

CaMOCTOSITEIBHO OPraHU30BBIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JICATEIBHOCTD C YYUTEIEM M CBEPCTHUKAMU; pa0b0TaTh MHAUBUIYAILHO U B
rpyIie, HaX0IUTh o0IIee peleHHe U pa3peiaTh KOHPIUKTH Ha OCHOBE COTJIACOBAHMS TIO3UIUH U yUeTa HHTEPECOB; (OPMYITUPOBAThH, APTyMEHTHPOBATh U
OTCTauBaTh CBOE MHEHHE.

OTIPE/IETISAITH BOSMOYKHBIE POJTM B COBMECTHOH JICATEIIHHOCTH;

UTPaTh OINPEIEIIEHHYIO POJIb B COBMECTHOM A€ATENbHOCTH;

MIPUHAMATH TIO3UIINI0 COOECeTHNKA, TTOHUMAS TIO3HIIMIO APYTOTO, Pa3IndaTh B €ro pedr: MHEHHE (TOUKY 3PEHHs), TOKA3aTeIbCTBO (ApTYMEHTHI), (PaKThI;
TUIOTE3bI, aKCHOMEBI, TEOPHUH;

OTIPE/IEIISATH CBOM JACUCTBHS U JICHCTBUS MapTHEPA, KOTOPBIE CIOCOOCTBOBAIIM HIIH MPEISTCTBOBAIHN ITPOAYKTHBHOM KOMMYHHKAIINH;

CTPOUTH MO3UTHUBHBIC OTHOIIECHUSI B TIpoliecce yueOHOW 1 MO3HABATEIbHON JIeSTeIbHOCTH;

KOPPEKTHO W apTyMEHTHPOBAaHHO OTCTAaMBaTh CBOIO TOUKY 3PEHUS, B JUCKYCCUU YMETh BBIJIBUTATh KOHTPAPTYMEHTHI, TepedpasupoBaTh CBOIO MBICIH
(BajieHNe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM ITPU3HABATH OITMOOYHOCTH CBOETO MHEHHUSI (€CIT OHO TAaKOBO) U KOPPEKTUPOBATH €T0;
npenyiaraTh aabTepPHATHBHOE PEIIeHNEe B KOH(PINKTHOW CUTYAITUH;

BBIJIETISITH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCHU;

B Tpy1e (onpeaensiTh 00Iye eH, pacipeieNiaTh POJIH, J0TOBApUBATHCS APYT C IPYTOM U T. 11.);

YCTpaHATh B paMKax JUAIIOTa Pa3phIBbl B KOMMYHUKAITNH, 00YCIIOBIEHHBIE HETOHUMaHUEM/HETIPHSTHEM CO CTOPOHBI cOOECeTHNKA 3a/1a4d, ()OPMBI WITH
COJIEpIKaHUS THAIOTa.

OTIPE/IEIISATh 33/]a4y KOMMYHHKAIIMU U B COOTBETCTBUU C HEW OTOMPATH peueBbIie CPE/ICTRA,

MPEJCTaBIISITh B YCTHOM WM IMCbMEHHOM (hopMe pa3BepHYTHIH IJI1aH COOCTBEHHOM JIESITEbHOCTH;

O0TOMpATh U HCIIOIIE30BaTh PEYEBBIE CPEACTBA B TIPOIIECCe KOMMYHHUKAIIUU C IPYTUMHU JIFOJIEMU (JTHAJIOT B TIape, B MaJIOW TPYIIE U T. J1.)

cOOJII0IaTh HOPMBI ITyOJIMYHON PEYH, PErjaMeHT B MOHOJIOTE U IMCKYCCUH B COOTBETCTBUU C KOMMYHHKATUBHOH 3a/1aueii;

BBICKa3bIBaTh U 00OOCHOBBIBATH MHEHHE (CY’KICHHUE) U 3allpallliBaTh MHEHHE NTApTHEPA B paMKax JHAJIora;

MIPUHUMATH PEIICHNE B XOE JUAJIOTa M COTIACOBBIBATH €ro C COOECEIHIKOM;

C03/1aBaTh MUCHhMEHHBIE «KJIMITUPOBAHHBIE)» U OPUTHHAIBHBIE TEKCTHI C UCTIOIH30BAHNEM HEOOXOINMBIX PEUEBBIX CPEJICTB;

WCIIOJIb30BaTh BepOasibHbIE CPECTBA (CPECTBA JIOTHUECKOM CBSI3M) JUISI BBLIETICHHS CMBICIIOBBIX OJIOKOB CBOETO BHICTYILICHUS;

HCIIOJIb30BaTh HEBepOaIbHbIE CPEACTBA WIIHM HATJISIHBIE MaTepHalbl, IIOATOTOBICHHBIE/OTOOPAHHBIE O] PYKOBOJCTBOM YUUTEIIS;

JieNlaTh OLIEHOYHBIN BBIBOA O JOCTHKEHUH 1I€JIM KOMMYHUKAILIMHM HEMIOCPEACTBEHHO MOCIIE 3aBEPILICHUS KOMMYHUKAaTUBHOTO KOHTAKTa 1 00OCHOBBIBATD €TO.

Dopmuposanue u pazeumue KOMHEMEHMHOCHLU 8 00]1aCMU UCHOJIb308AHUA UHPOPMAUUOHHO-KOMMYHUKAUUOHHLIX meXHonozull (0anee — UKT).

Odyuarowuiica cmoicem:

LieJICHANPABICHHO UCKATh U MCIIOIb30BaTh HH()OPMAIMOHHBIE PECYPChI, HEOOXOJUMBIE IJIsl peIieHHsI y4eOHBIX U MPAKTHYECKHX 3a]1a4 C TOMOILBIO CPE/ICTB
UKT;

BBIOMPATH, CTPOUTH M UCIIONIL30BATh aJIEKBATHYIO HH()OPMAIIMOHHYIO MOJIEIb JIJISI TIepeadll CBOMX MbICIIEH Cpe/ICTBAMH €CTECTBEHHBIX U (POPMaJIbHBIX
SI3bIKOB B COOTBETCTBHHU C YCIIOBUSAMH KOMMYHUKALIUHY;



*  BBIACIATH HH(DOPMAITMOHHBIN aCIIEKT 3a1a4uH, ONIEPUPOBATH JAHHBIMH, UCTIOJIBE30BATh MOJICNb PEIICHIS 3a0a4H;

*  HCITOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKITIOUAsT BEIOOP aIeKBATHBIX 337au¢ HHCTPYMEHTAIBHBIX ITPOrPAaMMHO-AIIaPaTHBIX CPEICTB M CEPBHUCOB) IS
pemeﬂml l/IH(I)OpMaU,I/IOHHI)IX nu KOMMYHI/IKaLII/IOHHle y‘{e6HbIX 3aaa4, B TOM 4YUCJIC: BbIYMCJIICHUEC, HAITUCAHUC ITHUCEM, COHI/IHCHI/IP'I, JOKJIaa0B, pecpepaTOB,
CO3JIaHME NPE3EHTALMMI U JIp.;

*  HCITOJIb30BaTh MHPOPMAIHIO C YICTOM dTHUECCKUX U MTPABOBBIX HOPM;

e co3maBaTh MH(M)OPMAITMOHHEIE PECYpPCHI Pa3HOTO THITA U U Pa3HBIX ayAUTOPH, COOI0MaTh HH(POPMAITMOHHYIO TUTHEHY U TIpaBwiIa HH(GOPMAITHOHHON
0€30IaCHOCTH.

IIpeameTHbIE pe3ybTaThI:

M3yuyenue npeaMeTHor o0aacTu "MareMaTtuka U nHGopMaTuka' 00ecreunuBaroT:

OCO3HAHWE 3HAYCHHS] MATEMAaTUKH U NHPOPMATUKHU B TTOBCETHEBHOM JKH3HH YEJIOBEKA;

dbopMupOBaHUE IPECTABICHUN O COIUAIBHBIX, KyIbTYPHBIX U UCTOPHUECKUX (PaKTOpax CTAHOBJICHUS MaTEeMaTHUYECKON HAYKH;

MMOHUMaHHUE POJIU UH(OPMAITMOHHBIX TIPOLIECCOB B COBPEMEHHOM MUDE;

dbopMupoBaHUE MTPEICTABICHUNM O MaTeMaTHKE KaK YacTH OOIeYeNOBEYECKOW KYIbTYPhl, YHHUBEPCAIBHOM S3bIKE HAayKH, MO3BOJIAIOIIEM
OMHCHIBATh M U3y4aTh PeabHbIC MPOIECCHI U SIBJICHMUSI.

B pesynbrate u3yuenuss npeameTHou obnactu "Marematuka u uHGpopmaTHKa" 00ydaromiuecs pa3BUBAIOT JIOTHYECKOE M MaTeMaTH4ecKoe
MBIIJICHUE, TIOJNYYalOT MPEACTaBICHUE O MaTeMaTHYEeCKUX MOJENSIX; OBJIAJICBAIOT MAaTEeMAaTHYECKUMU PACCYXKACHUSMU; Yy4aTCsi MPUMEHSThH
MaTeMaTHYeCKHUe 3HAHUS MPU PEHICHUH PA3IMYHBIX 33/1a4 U OLIEHWBATh MOJYYEHHBIC PE3yNbTaThl; OBJIA/IEBAIOT YMEHUSIMH pelIeHus] Y4eOHbIX 3ajay;
Pa3BHBAOT MATEMAaTUYCCKYIO HHTYHIIHIO; TIOTYYaIOT IPEICTaBICHHE 00 OCHOBHBIX HH(OPMAIIMOHHBIX MTPOIIECCaX B PEAbHBIX CUTYAIUSX.

IIpeqMeTHBIE pe3yIbTATEI H3VUEHUS IPeIMeTHOM oOsiacTh "MaremaTrnka M HHGOpMAaTHKA" OTPaAXKAIOT:

Mamemamuxa. Ancebpa. I eomempus.

1) dopMupoBaHre NpeaCTaBICHUNH O MaTEMaTHKE KaK O METOJIe TO3HAHUS JEHCTBUTEILHOCTH, TO3BOJISIONIEM OINMCHIBAaTh U U3y4aTh peajbHbIE
IIPOLIECCHI U SIBJICHMUSL:

OCO3HaHUE POJIM MaTeMaTHKHU B pa3BUTHH Poccuu u Mupa;

BO3MO>KHOCTb IIPUBECTH IPUMEPBI U3 OTEUECTBEHHON U BCEMUPHON UCTOPUH MAaTEMaTHUECKUX OTKPBITUH U UX aBTOPOB;

2) pa3BUTHE yYMEHUH paboTaTh ¢ y4eOHBIM MAaTEMaTUYECKUM TEKCTOM (aHaJIM3HpPOBaTh, M3BJIEKAaTh HEOOXOAMMYIO MH(OpPMAlMIO), TOYHO U
IPaMOTHO BBIpakaThb CBOM MBICIM C MPUMEHEHHEM MaTeMaTHMYeCKOW TEPMHHOJIOTMUM M CHUMBOJIMKH, MPOBOAMTH KIACCU(PHUKAIMH, JIOTHYECKUE
000CHOBaHUS, 10KA3aTEeIbLCTBA MATEMATUYECKUX YTBEPKICHHI:

ONIEPUPOBAHUE TMOHATUSMH: MHOXECTBO, HJIEMEHT MHOXKECTBA, MOJMHOXECTBO, MPUHA/ICKHOCTh, HaXOXKJCHUE IepecedeHusi, 00beInHEHHS
MOJIMHO’KECTBA B MIPOCTEHIINX CUTYaIHIX;

pellIeHNe CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(METHUECKUE EHCTBHUS;

IPUMEHEHHE CII0c00a MOKCKa pelIeHUs 3a/1a4k, B KOTOPOM PacCyKIEHHE CTPOUTCS OT YCIOBUS K TPeOOBAHMIO MM OT TPeOOBAaHUSI K YCIIOBHUIO;

COCTaBJICHUE IUIAHA PEUICHUS 3a]1a4M, BBIIEICHNUE 3TAIlOB €€ PEIICHUs, MHTEPIPETALUs BBIYMCINTENBHBIX PE3Y/IbTATOB B 3a/1a4€, UCCIEAOBAHNE
MOJIyYEHHOT'O pelIeHUs 3a/1a4H;

HaXO0X/IEHNE MPOLIEHTA OT YUCIIA, YNCIa MO0 MPOLEHTY OT HET0, HaXO0XkIEHUS IMPOLEHTHOIO OTHOIIEHUS JIBYX YHCEJ, HAXO0XKIAECHUS IPOLEHTHOIO




CHW>KEHHUS WM ITPOLIEHTHOTO MOBBIIIEHUS BEIMYUHBL;

peuieHue JIOrM4ecKux 3a1ady;

3) pa3BuTHE IPEICTABICHUNA O YMCIE M YUCIOBBIX CHCTEMaX OT HAaTypaJbHBIX A0 ACHCTBUTEIbHBIX UHUCEN; OBJIQJICHUE HABBIKAMU YCTHBIX,
IIMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIYMCICHUI:

ONEPUPOBAHUE MOHATUSAMU: HATypaJbHOE YUCIIO, LEJI0€ YUCIIO, OOBIKHOBEHHAs! JpOOb, NECATUYHAs POOb, CMEIIAHHOE YUCIIO, PALMOHAIBHOE
YUCJIO, UPPALMOHAIILHOE YUCIIO;

UCIIO0JIb30BaHUE CBOICTBA YMCEI U 3aKOHOB apu(METUUYECKHX OIEpaLUil ¢ YUCIaMU IPU BBIIIOJHEHUN BBIYMCICHUI;

MCII0JIb30BAaHKE MTPU3HAKOB JICIMMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJIHEHUN BHIYUCICHUHN U PELICHUU 33/1a4;

BBITNIOJIHEHUE OKPYIJICHUS YUCE B COOTBETCTBUM C IIPABUIIAMU;

CpaBHEHHUE YHCEIT,

OLICHMBAHME 3HAYEHUS KBAJPAaTHOIO KOPHS U3 MOJIOKUTEIBHOIO LIENIOr0 YHCIa;

4) oBnaseHNe CUMBOJBHBIM SI3BIKOM aJITeOpbl, MPHEMaMH BBIIOJIHEHUS TOKIACCTBEHHBIX MpPeoOpa3oBaHUil BBIPAKEHUH, PELICHUs YpaBHEHUH,
CHCTEM YPaBHEHUH, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHS MOJEIMPOBATH PealbHbIE CUTYAI[MU Ha S3bIKE alNreOphl, UCCIEI0BaTh MOCTPOECHHBIE
MO/JIEJIH C UCII0JIb30BAHMEM ammapara ajareOpbl, THTEPIPETUPOBATh [1OJIYYE€HHBIN pe3ysbTaT:

BBINOJIHEHUE HECIOXXHBIX MpPeoOpa3oBaHUM I BBIYMCICHMS 3HAUEHWH YHUCIOBBIX BBIPAXKEHUH, COJEp)KAILUMX CTEHNeHW C HaTypaJbHBIM
II0KA3aTeJIeM, CTEIIEHH C LEJIbIM OTPULATEIbHBIM [TI0KA3ATENEM;

BBINOJIHEHHE HECIIOKHBIX IPeoOpa3oBaHUil LENbIX, JPOOHO pallMOHAIBHBIX BBIPAKEHUHM M BBIPAKEHUH C KBAJApPAaTHBIMH KOPHSIMHU; PacKpbIBaTh
CKOOKH, IPUBOIUTH MTOIOOHBIE ClIaraeMble, HCIIOIB30BaTh (DOPMYJIIbI COKPAIIEHHOTO YMHOKEHHS,

pElLleHNE JIMHENHBIX U KBAJPAaTHBIX YPaBHEHUI M HEPABEHCTB, YPAaBHEHUN U HEPAaBEHCTB, CBOJIALIMXCS K JIMHEHHBIM WM KBaJpaTHBIM, CUCTEM
YpaBHEHUI U HEPABEHCTB, N300pakeHNE PEllIEHUI HEPAaBEHCTB M UX CUCTEM Ha YMCIIOBOW MPSIMOM;

5) oBnaneHue CUCTEMOH (YHKIMOHAIbHBIX MOHATHH, pa3BUTHE YMEHHUS HCIIOJIb30BaTh (PYHKIMOHAIBHO-TpapUuecKue MpesCTaBIeHHs JUIs
peuIeHus pa3Iu4HbIX MATEMATHYECKUX 3a/1a4, JUUIs ONIMCAHUS U aHAJIW3a PEaJIbHbBIX 3aBUCHMOCTEN:

OIIpEJIETICHUE TI0JIOKEHUS TOUKH 110 €€ KOOPAXHATAaM, KOOPAUHATBI TOUKH 10 €€ MOJIOKEHUIO Ha IIIOCKOCTH;

HaxXOoXJeHWe 1o rpauky 3HaYeHUH QYHKIUH, OOJAaCTH OIpeNeleHMs, MHOXKECTBa 3HAYeHUH, Hynel (QyHKUUU, HPOMEXYTKOB
3HAKOIOCTOSIHCTBA, IPOMEKYTKOB BO3PACTaHUs U YObIBaHMsI, HAOOJIBIIEr0 M HAMMEHBIIET0 3HaYeHUs (QYHKIINH;

NOCTpOEHUE TpadrKa JTUHEHHON U KBapaTUYHON (YHKIUI;

oIrepupoBaHue Ha 6a30BOM YPOBHE MOHATUSAMU: MTOCIEI0BATEIBHOCTD, apU(hMETHUECKas MPOTPECCHs], FEOMETPHUUECKas IIPOTPECcCHs;

UCIIOJIb30BaHUE CBOMCTB JIMHEHHON M KBaAPaTUYHON (QYHKIMI U UX Tpa@UKOB MPHU PEIICHUH 33/1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

6) OBJIaZilcHHME T€OMETPUYECKHM SI3bIKOM; pPa3BUTHE YMEHMsI MCIIOJIB30BAaTh €ro JUIsl ONMCAHUS NPEIMETOB OKPYXAIOLIEr0 MHpA; Pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEJICTaBICHNUN, N300pa3UTEIbHBIX YMEHHH, HABBIKOB T€OMETPUUYECKUX TOCTPOCHUIA:

ONEpUPOBAHUE MOHATUSAMH: (UTYpa, TOUYKA, OTPE30K, MpsMas, JIyd, JOMaHas, YroJ, MHOTOYTOJbHHK, TPEYTOJbHUK M YEThIPEXYrOJbHHUK,
MPSIMOYTOJIBHUK M KBaJpaT, OKPY)KHOCTb M KpYT, NMPSMOYTOJbHBIA MHapajuienenunen, KyO, map; n300pakeHue H3ydaeMblX (UTYp OT PyKH U C
IIOMOUIBIO JIMHEUKH U LUPKYJIS;

BBIIIOJIHEHNE U3MEPEHUS JUIUH, PACCTOSIHUM, BEJIMYMH YTJIOB C TIOMOILIBIO HHCTPYMEHTOB JJI1 U3MEPEHUN JJIVH U YTJIOB;

7) ¢popMHpOBaHUE CUCTEMATUYECKUX 3HAHMH O IJIOCKUX (PUTypax M MX CBOMCTBAX, MPEJICTaBICHHH O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJax;



pa3BUTHE YMEHUH MOJCIMPOBAHMS DPEANBHBIX CHUTyallUd Ha S3bIKE TIE€OMETPUHM, HCCIECIOBAaHUS IIOCTPOSHHOW MOJENH C HCIIOJIb30BaHUEM
reOMETPUUYECKUX MOHATUHI U TEOPEM, anrapaTa aareOpbl, pelieHsl FEOMETPUUECKHUX U MPAKTUYECKUX 3a/1ay:

olepupoBaHUE Ha 0A30BOM ypOBHE NOHATUSMH: PAaBEHCTBO (DUTYp, MAPAIIEIbHOCTh U NEPIEHUKYISIPHOCTD MPSAMBIX, YIJIBI MEXIY MPSIMbIMH,
NIEPIEHIUKYJIAP, HAKIIOHHAS, IPOEKIIHS;

IIPOBEJCHUE JI0KA3aTEIbCTB B T€OMETPUHU;

oIrepupoBaHue Ha 6a30BOM YPOBHE MOHATUSMHU: BEKTOP, CyMMa BEKTOPOB, POU3BEICHHE BEKTOpPA HA YHUCIIO0, KOOPJAMHATHI Ha MJIOCKOCTH;

peleHHe 3a7ay Ha HaX0XKJICHUE T€OMETPUUECKUX BEIMYMH (JJIMHA U pacCTOsIHUE, BEJIMYMHA YIIa, IUI0IIA/b) 10 00pa3laM Win alrOpuTMam;

8) oBIaAEeHHE MPOCTEHINMMH CIOCO0AMHM TPEACTABICHUS M aHajlh3a CTAaTHCTUYECKUX MJAaHHBIX; (OpPMHUpOBAaHUE NPEACTABICHUNH O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHUPE M O Pa3jIM4HBIX CIIOCOOAX MX M3Y4EHUs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJEIAX; Pa3BUTHE
YMEHUH W3BIIEKaTh WH(POPMALHUIO, MPEJICTABICHHYIO B Ta0NMIaX, HA aUarpaMmax, rpadukax, ONUCHIBATh M aHATU3UPOBATh MACCHUBBI YHCIOBBIX
JAHHBIX C IIOMOIIBIO NOAXOJAIINX CTATUCTUYECKUX XapPAKTEPUCTUK, UCIIOJIB30BaTh IOHUMAHNE BEPOSITHOCTHBIX CBOMCTB OKPYJKAIOIUX SIBICHUN IIPH
IIPUHATUN PEILICHMI:

(dbopMHpOBaHUE MPEICTABIECHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIy4aifHOrO COOBITHS;

pelieHre NpocTeHnX KOMOMHATOPHBIX 3a/a4;

OIpeJieIeHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHME U BbIUMCIIEHUE BEPOSATHOCTU COOBITHS B IPOCTEUIINX CITYqasiX;

HaJIM4YME IPEACTABICHUS O POJIM NPAKTUYECKU JOCTOBEPHBIX M MAJTOBEPOSTHBIX COOBITHI, O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBJICHUSX;

YMEHME CPAaBHHUBATH OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKHU, ITOJIyY€HHBIE B [IPOLIECCE PELLEHUs IPUKIAIHON 3a7jaun, U3Y4EHUs pealbHOro
SBJICHUS;

9) pa3BuTHE YMEHUN NPUMEHATH N3YUYEHHbIE MOHATHUS, PE3YIbTAThI, METO/bI JJISl PELLIEHUS 3aau MPAKTHUECKOIr0 XapakTepa U 3a/1ad U3 CMEXKHbIX
JUCLUUIUIMH C HWCHOJb30BAaHMEM TIpU HEOOXOAMMOCTH CHPAaBOYHBIX MAaTepHajoB, KOMIIbIOTEpa, IOJIb30BAaThCSl OLEHKOM M TNPUKUAKOH mpu
MIPAKTUYECKHUX pacyeTax:

pacro3HaBaHWE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA,

OLICHUBAHME PE3YJIbTATOB BHIYMCICHUH MPU PELICHUH MPAKTUYECKUX 33]1a4;

BBITNIOJTHEHUE CPABHEHMS YMCEIl B PEAJIBHBIX CUTYaLUsX;

UCIIOJIb30BaHUE YHCIIOBBIX BHIPAKEHUH MPHU PEIICHUH MPAKTUYECKUX 3a/1a4 U 3aJ1a4 U3 IPYIUX y4eOHBIX MPEAMETOB;

pelIeHre NPaKTUYEeCKUX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOMCTB GUTYp;

BBITMOJTHEHHE MPOCTEHIINX TOCTPOECHUHN U U3MEPEHUI Ha MECTHOCTH, HEOOXOTUMBIX B peaibHON KU3HU;

10) ¢popmupoBanue MHGOPMAIIMOHHONW M AITOPUTMHUYECKON KYJIbTYpbl; (POPMHPOBAHUE TPEACTABICHUS O KOMIIBIOTEpE KaK YHMBEPCAIbHOM
yCTporcTBEe 00paboTKH HHPOPMAIINH;, Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHUH MCIIOJIb30BAHUS KOMITBIOTEPHBIX YCTPONCTB;

11) hbopmupoBanue npeacTaBieHus 00 OCHOBHBIX U3y4aeMbIX MOHATHAX: HHPOPMAIUs, aJITOPUTM, MOJIEITb - U UX CBOWCTBAX;

12) pa3BuTHE aNrOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOro ISl Mpo(ecCHOoHaNbHON AESITENbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE
YMEHUI COCTaBUTh U 3alucaTh aJITOPUTM JUIsI KOHKPETHOT'O UCHOIHUTENS; (POPMHUPOBAHNE 3HAHUI 00 aJrOPUTMHUYECKUX KOHCTPYKIHSX, JTOTHUECKUX
3HAYEHHUSAX U ONepalusx; 3HAKOMCTBO C OJHHUM U3 SI3bIKOB MPOTPAMMHPOBAHUS M OCHOBHBIMU aJITOPUTMUYECKUMHU CTPYKTypaMu - JIMHEWHOM,
YCIIOBHOU U LUKJIMYECKOU;



13) dopmupoBanue ymeHuil Qopmanuzanuu M CTPYKTYpHpOBaHMS HH(OpManuu, yMEHHs BBIOMpATh CHOCOO MpPEACTaBICHHS JaHHBIX B
COOTBETCTBHH C ITOCTABJICHHOM 3afaueil - TaOMUIbl, CXeMbl, TpauKH, AUArpaMMbl, C UCHOJIB30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB
00pabOTKH JTaHHBIX;

14) dopmupoBaHHe HAaBBHIKOB M YMEHHH O€30MacHOTO M IeJIeco00pa3HOro MOBEAEHUS MpH PadOTe ¢ KOMIBIOTEPHBIMU INPOrpaMMaMH U B
Wurtepuere, ymeHus co0mo1aTh HOPMbI HH(GOPMAIMOHHON 3TUKH U TIPaBa;

15) mst crnensix ¥ cnabOBUISAIINX 00yUaIOIIUXCSI:

BJIaZICHUE [TPABUIIAMH 3aITUCH MaTEMaTHYECKUX (GOPMYJI U CIIEHATIBHBIX 3HAKOB pelIbeHO-TOUCUHOH cucTeMbl 00o3Hauenuii JI. bpaiins;

BJIaJICHHE TAKTHIBHO-0CA3aTEIbHBIM CIIOCOOOM OOCIIEIOBAaHUS U BOCIIPHUATHUS pelbe(hHBIX M300paKEHUH MPEIMETOB, KOHTYPHBIX M300paskeHHi
reOMEeTPUYECKUX (UTYp U T.IL.;

YMEHHUE YUTaTh penbedHbIe TpadUKU dIEMEHTAPHBIX (DYHKIMA HAa KOOPIAWHATHOHN IJIOCKOCTH, IPUMEHSTH CIEIHAIbHBIC TPUCTIOCOOICHUS IS
penbedHOro YepyeHus;

BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM IPOTrPaMMBbl HEBU3YaJIbHOTO AOCTyNa K nH(popmaimn Ha kpane 11K, ymeHne ucrnonbp30BaTh mepcoHAIbBHBIC
TU(IIOTEXHUYECKHE CPEICTBA MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHOTO JOCTYIIA CICTIBIMU 00Y4atoIUMHUCS;

16) s oOyyaromuxcs ¢ HapyIeHUsIMU OTIOPHO-ABUTaTEIbHOIO anapara:

BJIaZICHUE CIEHUATBHBIMA KOMITBIOTEPHBIMU CPEJICTBAMU IPEACTABICHHUS M aHAIM3a JaHHBIX U YMEHHE UCIIOJIB30BaTh MEPCOHAJIBHBIE CPEICTBA
JOCTYIIA C YYETOM JIBUTATEIbHBIX, PEUCIBUTATEIIHBIX U CEHCOPHBIX HAPYIICHUH;

YMEHHE HCIIOJIb30BaTh IEPCOHAIBHBIE CPEJICTBA JIOCTYIIA.

(m. 11.5 B pen. [Ipuxaza MunoO6puayku Poccun ot 31.12.2015 N 1577)

BuINYCKHHK HAVYHTCH B 5-6 kjaaccax (IS MCIOJIHL30BAHNS B MOBCETHEBHOM JKU3HU M 00ecneuyeHHs BO3MOKHOCTH YCIENITHOr o

MPOA0JKeHHsI 00Pa30BaHUs HA 0230BOM YPOBHeE):

e OmnepupoBaTh Ha 6a30BOM ypOBHe1 MOHSATUSIMHU: MHOECTBO, 3JIEMEHT MHOKECTBA, MMOJIMHOKECTBO, MPUHAJIC)KHOCTh;

® 3aJaBaTh MHOKECTBA NEPEUUCIICHUEM UX DJIEMEHTOB;

® HaxOJWTh MepecedeHue, o0beJUHEHNE, TTOJIMHOXKECTBO B IPOCTEUIITUX CUTYAIUSIX.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYIUX NPeIMETOB:

® pAacMmo3HaBaTh JOTMYECKU HEKOPPEKTHBIC BHICKA3hIBAHUSI.
Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSAMH: HATYpaJIbHOE YMCIIO, 1IETI0€ YHUCII0, OOBIKHOBEHHAs Ip00b, MecATUYHAas Ipo0b, CMEITaHHOE
YUCII0, PALIMOHATIBHOE YUCIIO;

® CMOJIb30BaTh CBOMCTBA YHCEI U IpaBujia HCﬁCTBHﬁ C paliliOHAJIbHBIMHU YHUCJIaMHW IIPXU BBITIOJIHCHU N BbI‘lHCHCHHfI;

® CIOJb30BATH MPU3HAKU AEIUMOCTU Ha 2, 5, 3,9, 10 npu BBINOTHEHUH BBIUMCICHUN U PEILIEHUN HECIIOKHBIX 33]1a4;
® BBINOJHATH OKPYIJIEHHE PAllMOHATIBHBIX YUCENl B COOTBETCTBUHU C MTPaBUIIAMU;

! 3,Z[€CL " Aajee — paclio3HaBaTb KOHKPETHBIC MTPUMEPDIL 06HII/IX MOHSTUH I10 XapaKTCpHbIM IIPU3HAKaM, BBIIIOJIHATH HCfICTBHH B COOTBETCTBHU C OINPCACIICHUEM 1 HpOCTefIIHHMH
CBOICTBaMHU HOHHTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06HII/I€ TIOHATHS.



® CpaBHMBATh pAallMOHAJIbHBIC YHCIIA.
B noBcenHeBHOM KU3HM M IPH M3YYEHHH APYTUX NPeIMETOB:

® OILICHUBATh PE3YJIbTAThl BHIYUCICHUH IPU PELIEHUH ITPAKTUUYECKHUX 33/1a4;

® BBINOJIHATH CPABHEHUE YNCEN B PEAJIbHBIX CUTYaIUsX;

® COCTAaBIISITh YUCIIOBBIC BBIPAKEHHS MTPH PELICHUN MPAKTUUYECKUX 3314 U 33/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.
CrarucTUKa U TeOpusi BEepPOSATHOCTE

e [lpexncraBnATh AaHHBIE B BUAE TaOIULL, AUarpaMM,

e 4yuTaTh HH(POPMALIMIO, IPEACTABICHHYIO B BUJIE TaOIUIbI, IUArPaMMBI.
TexcroBble 3a1aun

e PemaTh HECIOXKHBIE CIOKETHBIC 337a4l Pa3HBIX TUIIOB HA BCE apu(hMETHUECKUE ICHCTBUS;

® CTPOUTH MOJIEJb YCIOBUS 33/1a4M (B BUAE TaOIMIIbI, CXEMbI, PUCYHKA), B KOTOPOIl 1TaHbl 3HAUEHUS JIBYX U3 TPEX B3aHMMOCBSI3aHHBIX BEJIMYUH,
C LIEJIBIO [TOMCKA PELICHMS 3a/1a4U;

® OCYIIECTBIATH CIOCOO MOMCKA PEUICHMS 33aJaud, B KOTOPOM PACCYXKIEHUE CTPOUTCS OT YCIOBUSA K TPEOOBAHHUIO WIIM OT TpeOOBaHHS K
YCIIOBHIO;
COCTABJIATH IUIAH PELICHUS 3a1a4U;
BBIJICIIATH TAllbl PEIICHUS 3a/1a4H;
UHTEPIPETUPOBATh BBIYUCINUTENIbHBIE PE3YJIBTATHI B 33a4€, UCCIEA0BATh NIOJyYEHHOE PEILICHUE 3aa4ul;
3HATh pa3IMyue CKOpPOCTel 00bEKTa B CTOSTUEH BOJIE, IPOTHB TEUEHUS U [0 TEUEHUIO PEKU;
pelaTth 3aa4i Ha HaX0)KJIEHUE YacTH Yncia U YKclia 10 €ro 4acTu;
pemars 3aJaud pa3HbIX TUIOB (Ha paboTy, Ha NMOKYNKH, Ha JIBUKEHHE), CBSI3BIBAIOIIMX TPU BEJIWYMHBI, BBIJIEISTH 3TU BEIUYUHBI U
OTHOILIEHUS MEX1Yy HUMH;

® HAXOJWTh INPOLEHT OT YMCJA, YUCJIO IO MPOLEHTY OT HEro, HaXOAWUTh IPOLIEHTHOE OTHOLIEHHE JBYX 4YMCEJ, HAXOAWUTH IPOLEHTHOE
CHID)KEHHE WM MTPOLIEHTHOE MOBBILICHUE BETNYNHBI;

® pelaTh HECIOKHBIE JJIOTUYECKHE 3a/1a4l METOJOM PACCYKIECHUH.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTHX NPEIMETOB:

® BBIJIBUTaTh TMIIOTE3bI O BO3MOKHBIX MPEIEbHBIX 3HAUEHHUSIX NCKOMBIX BEJIMYMH B 33/1a4e (e1aTh IPUKHUIIKY)
Harnspnas reomerpust
I'eomerpuuyeckue Gpurypsl

e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATHSAMHU: QUrypa, TOUKA, OTPE30K, IpsAMasi, Jyd, JIOMaHas, Yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YeThIPEXYTOJbHUK, MPSIMOYTOJIbHUK U KBAaJApaT, OKPYKHOCTh U KpPYT, MPSIMOYTOJIBHBIN Mapasenenunesn, kyo, map. M3o0paxars nzyyaemblie (GUrypsl
OT PYKH U C TIOMOIIBIO JIMHENHKU U IIUPKYIISL.
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® pemIaTh NPaKTUYECKUE 33/1a4M C IPUMEHEHUEM MPOCTEHIITNX CBOWCTB QUTYP.
N3mepenust u BbIumcaeHHUs



® BBIIIOJIHATH I/I3MepeHI/Ie JJINH, paCCTOHHHﬁ, BCJIMYNH YI‘JIOB, C IIOMOIIIBIO I/IHCTp}IMeHTOB JUIA I/ISMCpCHI/Iﬁ JJIMH 1 yTJIOB;

® BBIUKCIITH IJIOMIAAN TPSIMOYTOJIBHUKOB.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

® BbIYHUCIIATH paCCTOSIHI/ISI Ha MCCTHOCTH B CTaHI[apTHbIX CHTyaHHHX, Iiomaan HpSIMOerJIBHI/IKOB;

® BbBIIIOJIHATH HpOCTCﬁIHHC HOCTpOGHI/ISI nu I/ISMepeHI/IH Ha MECTHOCTH, H€O6XOI[I/IMBI€ B peaHBHOﬁ JKHN3HU.
HcTropust MaTeMaTUKHU

® OIKCHIBATh OTJECIbHbBIC BBIJAIONINECS PE3YJIbTAThI, IOJYYCHHBIE B X0/1€ Pa3BUTHUSI MATEMaTUKHU KaK HAYKH;

® 3HATh IPUMEPHl MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEYECTBEHHON M BCEMUPHON UCTOPUEH.

BbInYCKHHK NOJYYHT BO3MOKHOCTh HAVYHTLCSA B 5-6 Kjaaccax (i o0ecnnedeHusl BO3MOKHOCTH VCIIENIHOI0 MPOA0JKeHHs 00pa30BaHus

HAa 0230BOM M VIJ1Y0JEHHOM YPOBHSAX)
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

o Onepuposamv’ NOHAMUAMIU: MHONCECME0, XAPAKMEPUCIUKY MHONCECMEA, INEMEHM MHONICECMEd, NyCcmoe, KOHeYHoe U OecKOHeuHoe
MHOHCECMBO, NOOMHONCECBO, NPUHAOIEHCHOCTb,

®  onpeoensimob NPUHAOIEHCHOCHIb IJIEMEHMA MHOHNCECMBY, 00bEeOUHEHUIO U NepeceyeHul0 MHOMCECMS, 3a0a8amb MHONCECMB0 C NOMOWbIO
nepeducienusl 31emernmoes, Cl06eCH020 ONUCAHUA.
B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

®  PACNO3HABAMb N102UHECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,

®  CMpoUmb Yenoyku YyMOo3aKio4eHull Ha 0CHO8€e UCNOIb308AHUS NPABUTL IOCUKU.
Yucna

® Onepupoeamb NOHAMUAMU. HAMYpajlbHoe YUCIO0, MHOMNCECME0O HAMYPAIbHbIX Yucel, uyeiloe UYucio, MHOoMHcecmeo uyeiblx Yucell,
00bIKHOBEHHAsT OpOoOb, OecAMUYHAs OpoOb, CMEUIAHHOE YUCLO, PAYUOHAIbHOE UYUCTO, MHOMCECMBO DAYUOHANbHBIX YUCEN, 2e0OMempPUUecKds
uUHnmepnpemayus HamypajlbHblX, YejlblX, PAUUOHAIbHBIX,

® NOHUMAamsv U 06’b}lCH}ll’l’lb CMBbICIT 1’1031/[14MOHH012 3anucu HamypdajlbHOc0 wucia,

®  GLINOJIHAMb BLIYUCTEHUS, 8 MOM YUCTEe C UCNONb30BAHUEM NPUEMOB PAYUOHATILHBIX 8bIYUCTEHUL, 0O0CHOBbIBAMb AN2OPUMMbL 8bINOIHEHUS
oeticmeuil,

®  ucnoavzosamsv npuzHaxu derumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzeederus uucei npu 8bINOJIHEHUU GLIYUCTICHUL U peuleHUU
3a0a4, 000CHOBLIBAMb NPUSHAKU OETUMOCTIU;

®  BLINONHAMb OKPY2IeHUE PAYUOHAILHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

®  YnopsaoouuU8amsv YUCIA, 3AaNUCAHHBLE 8 BUOE OOLIKHOBEHHBIX U 0eCAMUUHBIX OpoOell,

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0d, .

®  onepuposamv NOHAMUEM MOOYIb YUCIA, 2EOMEMPUUECKAST UHMePpnpemayusi MOOYls YUCd.
B noBceiHeBHO KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

2 3I[eCI> " Aajiee — 3HaTh OPEACICHUC TOHATHS, YMETD MOSCHATH €TI0 CMBICJI, YMCTh UCIIOJIb30BATh IOHATUC U €TI0 CBOIICTBa Ipu NpoOBEACHNN paCCY)KI[eHPIfI, J10Ka3aTciIbCTB,
peuIcHuMr 3a1a4.



®  NpUMEHAMb NPAGUILA NPUOTIUINCEHHBIX BbIYUCIEHUL NPU PeUleHUY NPAKMUYeCKUX 3a0ay U peuleHul 3a0ay Opyeux y4eOHblX npeomMemos;

®  BLINOIHAMb CPAGHEHUE PE3VIbIMAMO8 BbIYUCIEHUL NPU PEUEHUU NPAKMUYECKUX 3A0ay, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIUUCTIEHUL,

®  COCMABIAMb HUCIOBbIE BLIPANCEHUS. U OYEHUBAMb UX 3HAYEHUS. NPU peuleHul Npakmuyeckux 3a0ai u 3a0ay u3 Opyeux y4eOHbIX
npeomemos.
YpaBHeHMsI 1 HEPABEHCTBA

o  Onepuposamv NOHAMUSAMU. DPABEHCMBO, HYUCIO0B0€ PABEHCMBO, YPABHEHUE, KOPEHb VPABHEHUS, peuleHue YPABHEHUs, YUCTI080€
HepaseHCcmao.
CrarucTuKa U TeOpusi BEpPOSAITHOCTE

o Onepuposamv NOHAMUAMU: CMOJIOYAMbLE U KPY208ble OUACpamMMbl, Mabauybl OAHHbIX, CpedHee apugdmemuieckoe,

®  uzgIEKaAMb, UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX,

® cocmaensme madauybl, CMPOUMsb OUACPAMMbL HA OCHOBE OAHHBIX.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAmMd U NPeodPA308bl8ams UHGOPMAYUI0, NPeOCMABIEHHYI0 8 MAOIUYAX U HA OUASDAMMAX, OMPANCAIOULVIO
CBOILICMBA U XAPAKMEPUCTUKU PEATIbHbIX NPOYECCO8 U ABTeHUL.
TexcToBBICE 3a729H

e Pewamb npocmvie u CLOJACHbIE 3A0AYU PASHBIX MUNOS, A MAKICE 3A0aYU NOBLIUEHHOU MPYOHOCIL,
UCNOIL3068AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CJLONCHBIX 3a0ay OJisk NHOCMPOEHUsL NOUCKOBOL CXeMbl U PeUuleHUsl 3a0ay,
3HaMb U NPUMEHAMb 00a cNocoba noucka peutenus 3a0ay (om mpedosanusl K yCI08U0 U Om YCI108Us K Mpebo8aHu),
MOOEUPOBAMb PACCYHCOCHUSL NPU NOUCKE PeULeHUsl 3A0aY ¢ NOMOWbIO 2pAgh-cxembl,
8b10e1sIMb IMANbl peueHUs 3a0a4u U co0epAHCanHUe Kancoo2o Smana,
UHMEPNPEeMUPO8AMb GbIYUCTUMENbHBLE PE3YIbIMAMbL 8 3a0aye, UCCIe008amb NOJYUeHHOe peuleHue 3a0ayll;

®  AHATU3UPOBAMDL BCEBO3MOINICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 08YX 00BEKMO8G U USMEHEHUe UX XaAPAKMEPUCTNUK NPU COBMECTHOM
08UdICEHUU (CKOpPOCMb, 8pEeMsl, PACCMOsHUe) NPU PEueHUUu 3a0a4 HA OBUJICEHUe 08YX 00beKMOo8 KAK 8 OOHOM, MAaK U 6 HPOMUBONOLONCHBIX
HAanpasieHusx;

®  UCCNe008aMb 8CEBO3MONCHBLE CUMYAYUU NPU PeuleHUlY 3a0ad Ha O8UdCeHUe N0 peKe, PACCMAmpusams pasHvle CUCmeMbl Omcyema,

®  pewams pazHOOOPA3HblE 3A0aYU «HA YACMUY,

®  pewams U 000CHOBHIBAMDb C80€ peuleHue 3a0ay (8bl0eAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXOJMCOeHUe 4acmu YUcid U Yucid no e2o
4acmu Ha 0CHOBE KOHKPEMHO20 CMbICIA OpOOU;

®  0co3Hasamv U 0OBLACHAMbL UOCHMUUHOCb 3a0aY PA3HBIX MUNO0G, CEA3LIBAIOWUX MPU 8eIUYUNbL (HA pabomy, Ha NOKYNKU, HA O8UdNCEHUe);

8b10€/ISIMb MU BEIUYUHBL U OMHOUEHUS Me.?fC()y HUMU, NPUMEHANb UX NPU peuleHUU 3066111, KOHCcmpyupoedaniob cobcmeennvle 3a0a4u YKA3aHHbIX
munoe.

B noBceHeBHOI KU3HU U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:



®  gblOeNAMb NPU peueHuu 3a0a4 XapaKkmepucmuKky paccmampugaemMol 8 3aoade CUmyayuu, OmiuyHvle Om peaibHblX (me, om KOMOopbix
abCcmpazuposanucy), KOHCMpPYuposams HO8ble CUMYAYUU C YUEemOoM dMUX XAPAKMEPUCMUK, 8 YACMHOCIU, NPU peueHul 3a0ay Ha KOHYeHmMpayuu,
VUUMBIBAMb NJIOMHOCMb BeUecmsd,

® pewams U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DACCMOMPEHUS DPealbHbIX CUMyayull, 6 KOMOpulX He mpedyemcs MmMOUHblU
BLIYUCIUMENbHBIU Pe3VIbmam;

®  pewams 3a0auU HA OBUIICEHUE NO PeKe, PACCMAMPUBAsL pA3Hble CUCIEMbl Omcyema.
Harasanasi reomerpus
I'eomeTpuueckue Gpurypol

o I3snexamv, unmepnpemuposams u npeodpaso8uléams UHGOPMAYUIO 0 2eOMeMPUecKux Gueypax, npedcmasieHHyI0 Ha Yepmetcax;

®  uzoOpadcams usyuaemvle Gueypvl Om pyKu U ¢ NOMOUbIO KOMNIOMEPHBIX UHCIPYMEHMOS.
HN3mepeHus M BbIYHCIEHUS

® 6bINOJIHANb UBMEPEHUE d/luH, paccmo;mm?, 6CIIUHYUH Y2106, C NOMOWDBIO UHCMPYMEHMO86 011;1 M3M€p€Huﬁ aﬂuH u yeinoe,

® 6blUUCIAMDb I’ZJZOM/!GOM npsAmMOoYycO0J1bHUKOS, Keadpamoe, O6’beMbl NPAMOY20/1bHbLX napaﬂﬂeﬂenunedoe, Ky606.
B noBceHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

® BbIUUCTIAMb PACCMOAHUA HA MeCnHoCcmu 6 cmaHdapmezx cumyayusix, nﬂowadu yuacmekoes I’lp}ZMOyZOJleOZZ quprl, 06’b€Mbl KOMHam,
6bINOJIHAMDb npocmeﬁmue nocmpoeHusl Ha MecntHocmu, H€06xoaUMbl€ 6’p€d]le01:2 HCU3HU,

® oyeHueantb pasmepobl pedlbHblx 061761(71’106 OKpyatcaroweco mupda.
HcTopust MaTeMaTuKu

° Xapaxkmepuzosamuv 6K1aA0 8b10AIOUUXCI MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHBIX 00]1acmell.

BbINYCKHHK Hay4YHTCcS B 7-9 Kiaccax (Jisi MCII0JIb30BaHNS B IOBCEIHEBHOM sKM3HH M o0ecrieyeHHsI BO3MOKHOCTH YCIIEITHOI'0

MPOA0JKeHHSI 00Pa30BaHUs HA 0230BOM YPOBHE)
DJIeMEeHTbI TEOPUM MHOKECTB H MATEMATHYECKOI JIOTHKH

L] OHepI/IpOBaTI) Ha 6330BOM ypOBHe3 INOHATUAMU: MHOXKECTBO, 3JICMECHT MHOXKECTBA, IIOAMHOXKECTBO, HpI/IHaI[J'Ie)KHOCTB;

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM HX 3JIEMEHTOB;

® HAXOJWTh MepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYAIIHSIX;

e omepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMU: OMpeIeleHHEe, aKCHOMa, TeopeMa, I0Ka3aTeabCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI J1JIs1 TOATBEPKICHUS CBOUX BBICKA3bIBAHUI.
B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYTUX NPEIMETOB:

®  CIOJIb30BaTh rpauueckoe MPeICTaBICHUEe MHOXKECTB JUIsl ONMUCAHUS PEAJbHBIX MPOLECCOB M SIBICHUN, NPU PEIIeHUH 3a1ad JIPYrux
y4eOHBIX MPEMETOB.
Yucaa

3 3I[eCI> " Aajee — paclio3HaBaTb KOHKPETHBIC MTPUMEPDIL 06H.[I/IX MOHSTUH I10 XapaKTCpHbIM IIPU3HAKaM, BBIIIOJIHATH Z[efICTBHH B COOTBETCTBHHU C ONPCACIICHUCM U HpOCTeI‘/'IH.II/IMI/I
CBOICTBaMHU HOHﬂTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06H.[I/Ie TIOHATHS.



e  OmepupoBath Ha 6a30BOM YpOBHE MOHSATUSMU: HATYPATHHOE YUCIIO, [IEJI0€ YUCIIO, OOBIKHOBEHHAS IPOOb, ACCATUYHAS IPOOb, CMEIIaHHAs
Ipo0b, paloHATBHOE YHUCII0, apu(PMETUISCKUN KBAPATHBIN KOPEHB;
®  HCHOJIB30BATh CBOMCTBA YKCEN U MPABUJIA JEHCTBUM IIPU BBIIOJHEHUH BBIYUCIICHUN;
HCII0JIb30BaTh MPU3HAKHU ACIIUMOCTHU Ha 2, 5, 3, 9, 10 npu BBITTOJIHEHUH BBIYMCICHUHN U PEIICHUN HECTIOKHBIX 3a/a4;
BBITIOJIHSTH OKPYTJICHHE PAllMOHAIBHBIX YHCEIl B COOTBETCTBUU C MIPaBUIIAMU;
OIICHUBATh 3HAYEHHUE KBAJIPATHOTO KOPHS U3 TOJIOKUTEIILHOTO LIEJIOT0 YHUCIIA;
pacro3HaBaTh pallMOHAIBHBIC U UPPALlMOHAIbHBIC YHCIIA;
®  CpaBHUBATH YHUCIIA.
B noBcenHeBHOI KU3HM U IPH U3YYEHUU JAPYTUX NPeIMETOB:
®  OIICHUBATH PE3YJIbTATHl BEIYMCICHUM MPU PEIICHUN MPAKTUYECKUX 3a7a4;
®  BBHINOJIHATH CPABHEHHUE YMCET B PEAIbHBIX CUTYaIIHSIX;
®  COCTaBJISITh YACIIOBBIC BHIPAXKEHUS MIPU PEIICHUN MTPAKTUUECKUX 3a/1a4 U 33]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.
ToxknecTBeHHbIEe MPEeOOPaA30BAHUNA
e  BrInosHATH HECNOKHBIE MPeoOpa3oBaHUS ISl BBIYUCICHUS 3HAUCHUN YUCIOBBIX BBIPAKEHMI, COAEpKAIIUX CTENEHH C HATypaJbHBIM
[OKa3aTeJIeM, CTENEHHU C LIEJIBIM OTPULIATEIIbHBIM MTOKA3aTEIEM;
®  BBINOJIHATH HECIIOKHBIE TIPE0OPa30BAHUS IICIIBIX BBIPAKCHHIA: PACKPBIBATH CKOOKH, IPUBOINUTH MIOIOOHEIE ClIaraeMebIe;
®  HCIOJIB30BaTh (DOPMYITBI COKPAIICHHOTO YMHOXEHUS (KBaapaT CyMMBI, KBaJapaT Pa3HOCTH, PAa3HOCTh KBAJAPATOB) IS YIIPOIICHUS
BBIYMCIICHUI 3HAaYEHU! BBIPAKECHUN;
®  BBINOJHATH HECIIOXKHBIE TTPE0oOpa30BaHMsI IPOOHO-TMHEHHBIX BHIPAXKEHHUHN U BBIPAKEHUHN C KBaJIpaTHBIMHU KOPHSIMHU.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYIUX NPeIMETOB:
®  [IOHMMAaTh CMBICII 3aIIUCH YKCIIA B CTAHJAPTHOM BHJIE;
e  omepupoBaTh Ha OA30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3AMUCH YHCIAY.
YpaBHeHus1 1 HepaBeHCTBA
e  OmnepupoBarh Ha 0a30BOM ypOBHE MOHSTHSIMHU: PAaBEHCTBO, YMCIOBOE PAaBEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHUS, PEIICHUE YpaBHEHUS,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA,
®  TIPOBEPATH CIPABEATUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
peuiaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJISINECS K IMHEUHBIM;
peraTh CUCTEMBI HECTIOKHBIX JIMHEHHBIX YPAaBHEHHH, HEPABEHCTB;
MIPOBEPSITH, SIBJSETCS JIM IAHHOE YHCIIO PEIIEHUEeM ypaBHEHHUs (HEPaBEHCTBA);
periaTh KBaJipaTHbIE YpaBHEHUS 10 (OpMyJie KOPHEH KBaIpaTHOTO YPaBHEHHS;
e  U300paxaTh perieHUs HEPABEHCTB U UX CUCTEM Ha YHUCIOBOM MPSIMOM.
B noBceHeBHOI KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:
®  COCTaBJIATH U PElIaTh JIMHEHHBIC YPAaBHEHUS MIPH PEIICHUH 3a]1a4, BO3HUKAIOMIUX B IPYTHX yU4EOHBIX MpEAMETax.
DOyHKIUH



e HaxoauTs 3HaueHHe (PYHKIMU MO 33JJaAHHOMY 3HAUCHHUIO apTyMEHTA;

®  HAaXO/AUTh 3HAUEHHE apryMEeHTa I10 33JaHHOMY 3HAYEeHUIO (YHKLHU B HECIOXKHBIX CUTYaLUsAX;

e  OIpeneNsTh NOJOXKEHHUE TOUKH 110 €€ KOOpAUHATaM, KOOPAMHATHI TOUKH 10 €€ MOJI0KEHNUIO0 Ha KOOPAMHATHON INIOCKOCTH;

e 110 rpaduKy HaxoAUTh 00JACTh ONpEAETICHHs, MHOXKECTBO 3HAYEHHUH, HyIM (YHKLUMH, IPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH
BO3pacTaHMs U YObIBaHUs, HAaHOOJIbIIIEe M HANMEHbIIIEe 3HAYCHUS (DYHKIINH;
CTPOUTH Tpa(UK TUHEHHON QYHKIINH;
MIPOBEPATH, SIBJISICTCS JIM JaHHBIN rpaduk rpadukoM 3a1anHoi GyHKIMKM (JIMHEHHOH, KBaApaTUYHOMH, 00paTHON MPOIIOPLUUOHATBHOCTH);
OTIpEeNIeNIATh MPUOIMKEHHBIC 3HAUCHUSI KOOPJMHAT TOUKH NepeceueHus rpadukoB GyHKINHI;
OIIepUPOBATh Ha Oa30BOM YPOBHE MOHATUSAMU: MOCIIEA0BATEILHOCTD, apu(METHUECKas IPOTrpeccus, FeOMETpUYecKas IpOrpeccus;

e  peliaTh 33Jjaud HAa IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh I10JIy4€H HEMOCPEICTBEHHBIM M10JICYETOM 0€3 MPUMEHEHUsS (POPMYIL.
B noBceaHeBHOI )KM3HM M PU U3YYEeHHH IPYTUX NMPeIMETOB:

®  UCHOJB30BaTh rpa)MKy peabHBIX MPOIECCOB M 3aBHCUMOCTEH Ui ONpEeeNieHHsI X CBOMCTB (HanOOJIbIINE W HAaUMEHBIINE 3HAYCHUS,
IIPOMEKYTKH BO3pAacTaHMsl U yObIBaHUS, 00JaCTH MOJI0XKUTEIbHBIX M OTPULATEIbHBIX 3HAUEHUH U T.11.);

®  UCMOJb30BaTh CBOMCTBA JMHEHHON (DYHKIMU U €€ TpaUK NpH peIIeHUH 3aJa4d U3 APYruxX y4eOHBIX IPEIMETOB.
CTaTHCTHKA U TeOpHUs BepPOSITHOCTEMH

e lmerpb nmpeacTaBIeHne O CTATUCTHYECKUX XapaKTEePUCTUKAX, BEPOSATHOCTH CIYYaliHOTO COOBITHSI, KOMOMHATOPHBIX 33/1a4ax;
pemaTh MpocTeiie KOMOMHATOPHBIE 33/]a4d METOIOM IIPSIMOTO M OPTraHW30BaHHOTO TIepedopa;
MPEJCTABIATh JaHHbIE B BUJIE TAOJIUIL, JUarpamMm, rpauKoB;
YUTaTh MH(OPMAIHIO, TPECTABICHHYIO B BUJIE TaOJIHUIIbI, AUArpaMMBbI, rpaduka;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSATHOCTh COOBITHS B IPOCTEUIINX CIYYasX;

®  UMETh MIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.
B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEIMETOB:

®  OIIGHWBATh KOJMYECTBO BOSMOXKHBIX BapUAHTOB METOJIOM Iepedopa;

®  UMETb IIPEJCTABICHUE O POJIM MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

®  CpaBHUBAThb OCHOBHbBIE CTAaTUCTUYECKHE XapaKTEPUCTHKH, IMOJyYEHHbIE B MPOIECCe PELICHUs MPUKIAAHON 3a/1a4M, U3Y4YEHUsS! PealbHOTOo
SIBIICHWS,

®  OIICHWBATh BEPOATHOCTH PEATHHBIX COOBITHI U SIBIICHHUIA B HECIIOKHBIX CUTYAIIHSIX.
TekcToBBIC 32241

e Pemarpe HeCIOXKHbBIE CIOKETHBIE 3a]1a4M PAa3HBIX THIIOB HA BCE apu(MeTHUECKHUE AEUCTBUS;

® CTpOMTHb MOJENIb YCJOBUS 3a7aud (B BUJIE TaONMUIIBI, CXEMbI, PUCYHKAa WU YpaBHEHUs), B KOTOPOH JaHbl 3HAUEHUS JIBYX U3 Tpex
B3aMMOCBSI3aHHBIX BEJIMYHH, C [IEJTBIO ITOMCKA PEIICHUS 3a]1auH;

®  OCYIIECTBIISITH CIOCOO TMOMCKA PEIICHHS 33Ja4dH, B KOTOPOM PAaCCYKICHHE CTPOUTCS OT YCIOBHS K TPEOOBAHHMIO WM OT TpeOOBaHUS K
YCIIOBHIO;



®  COCTaBJIATH IIJIaH PELICHU 3a/1a4H;

®  BBIJCNATH ATAIbl PEUICHUS 3a/1a4U;

®  HHTEPHPETUPOBATH BBIUMCIUTEIbHBIC PE3YIbTAThl B 3a/1a4€, UCCIIEI0BATh MTOJIYYEHHOE PEIICHHE 3a]1a4H;

e  3HATh pa3lIMuMe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJIE, IPOTHB TEUCHUS U 110 TCUECHUIO PEKHU;

e  pemiath 3aJla4M Ha HAXOKJIEHUE YaCTH YKCia U YKCIIa 10 €ro 4acTu;

e pemarh 3aJaud pa3HbIX TUNOB (Ha pabOTy, Ha TMOKYIKH, HAa JABM)KEHHE), CBS3BIBAIOIIUX TPU BEJIWYUHBI, BBIACIATH 3T BEIMYUHBI U
OTHOIICHHS MEX]ly HUMH,

®  HAxOJUTh IPOLEHT OT YUCIIA, YUCIIO IO MPOLIEHTY OT HET0, HAXOAUTh MPOLIEHTHOE CHUYKEHUE UJIU NPOLIEHTHOE MOBBIIIEHNE BEJIMYUHBL;

®  pemIaTh HECJIOXKHbBIE JIOTHYECKUE 33]Ja4l METOJIOM PACCYKACHHM.
B noBceaHeBHOI )KM3HM M PU U3YYEHHH IPYTUX NPeAMETOB:

®  BBIJBUIATh FMIIOTE3bI O BO3MOXKHBIX IIPE/IEIbHBIX 3HAUEHUAX UCKOMBIX B 3a/1a4€ BEJIUYMH (AeNaTh NPUKUJIKY).
I'eomerpuueckne purypsi

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH '€OMETPUUECKUX (UTYD;

®  U3BJIEKaTh HHPOPMAIMIO O TEOMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaxX B SBHOM BUJIE,

®  MPUMEHSTH JJS pPeUIeHHs 3a/1a4 reoMeTprudeckre (PaKThl, €CIIM YCIOBHS UX IPUMEHEHUS 3aJ]aHbl B IBHOH QopMme;

®  pemiarh 3a/1a4M Ha HAXOXKJIEHHWE T€OMETPUUYECKUX BETUUHH 10 00pa3liaM WK aJrOpUTMaM.
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  UCMOJb30BATh CBOIMCTBA reOMETPUUECKUX (UTYp JUIS PEIICHUs] TUIOBBIX 33Jau, BO3HUKAIOIIMX B CUTYAIUSIX MMOBCEIHEBHON KU3HU, 3a/1a4
MIPAKTUYECKOTO COJIEPIKaHUS.
OTtHomeHnst

e  OmnepupoBaTb Ha 0230BOM YpOBHE NMOHATUSAMU: PABEHCTBO (PUTyp, paBHbIE (PUTYpBHI, PABEHCTBO TPEYTOJBbHUKOB, MApaIeIbHOCTh MPSIMBbIX,
MEPIEHAUKYISIPHOCTD MPSIMBIX, YTIIBI MEXY TPSIMBIMH, TIEPICHINKYIISP, HAKITOHHAS, TIPOCSKIHSL.
B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX MPEAMETOB:

®  UCMOJb30BAaTh OTHOLIEHHUS JJIS pEIIEHUs MPOCTEHIINX 3aj1ay, BOSHUKAIOLIUX B pealbHON KU3HH.
N3mepennsi 1 BbIYHCIEHHUSA

e  BrinosHATH U3MEpPEHHUE JIINH, PACCTOSHUH, BEIMYUH YIJIOB, C TOMOIIbIO HHCTPYMEHTOB JJIsl U3MEPEHUH UTUH U YIJIOB;

e  npuMeHATh GOPMYJIIbI IEPUMETPA, IIOMAAN U 00beMa, IIIOIIA N TOBEPXHOCTH OTAEIbHBIX MHOTOTPAHHUKOB NPH BBIYUCIIEHUSAX, KOT/1a BCE
JaHHbIE UMEIOTCS B YCIIOBUHY;

e npumeHsATh Teopemy Iludaropa, 6a3oBble TPUTOHOMETPUYECKHE COOTHOIIEHHS JUIsl BBIYMCICHUS JIUH, PAcCTOSHUHM, IJIOHIaaeil B
MIPOCTEHNIINX CITydasix.
B noBceaHeBHOI )KM3HM M PU U3YYE€HHUH IPYTHX MPEIMETOB:

®  BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYAIUSX, IJIOLIA/IA B MPOCTEHIINX CIIy4asiX, IPUMEHATh (POPMYJIbI B MPOCTEUIIINX
CUTYyallUsX B TIOBCETHEBHOMN JKHU3HU.
I'eomeTpuyeckue nocTpoeHust



e  M300pakaTh TUMIOBBIC IJIOCKUE GUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKH U C MMOMOIIIBIO HHCTPYMEHTOB.
B noBcenHeBHOM KU3HU U NIPH U3YyYEHHUH APYIUX MPeIMETOB:
®  BBINOJHATH MPOCTEHININE TOCTPOCHUS HA MECTHOCTH, HEOOXOAUMBIE B PEATBHOM KU3HHU.
I'eomeTpuyeckne npeodpazoBaHus
e  Crpouth purypy, CHMMETPUUHYIO JaHHOH (Urype OTHOCUTEIBHO OCU U TOUKH.
B noBcenHeBHOM KU3HHU U NIPH U3YYEHUH APYIUX MPeIMETOB:
®  pacro3HaBaTh ABIKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;
®  pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MUPE.
BekTopbl 1 KOOPpAUHATHI HA IVIOCKOCTH
e  OmnepupoBaTb Ha 6a30BOM YpOBHE NOHSATUSAMH BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA HAa YUCIIO0, KOOPJMHATHI Ha MJIOCKOCTH;
e  OMpenessaTh NPUOINKEHHO KOOPAMHATHI TOUYKH 110 €€ M300PaXKEHHIO HAa KOOPJMHATHON INIOCKOCTH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:
®  HCIIOJIB30BATh BEKTOPBI I PELIEHUS IPOCTEUILNX 3a/1a4 HA ONPEAEIIEHNE CKOPOCTH OTHOCUTENIBHOIO IBH)KEHU.
Hcropus MaTeMaTHKHU
e  OnuchIBaTh OTAENIbHBIE BBIAIOIIMECS PE3YIbTAThl, HOJYUYEHHBIE B X0/I€ Pa3BUTHSI MATEMAaTUKU KaK HayKu;
®  3HATH IPUMEPBl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
e [IOHMMAaTh POJIb MAaTEMaTUKH B pa3Butuu Poccun.
MeToabl MaTEeMATHKH
e  BpiOupars noaxoasuii U3y4eHHbIH METO 1Tl peIlieH s U3YYE€HHBIX TUIIOB MAaTEMAaTHUECKUX 3a/1a4;
e [IpuBOoAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH AEHCTBUTEIBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

BBINYCKHHK IMOJYYUT BO3MOKHOCTh HAVUHTHLCA B 7-9 Kiaccax JUIs o0ecnedyeHusl BO3MOKHOCTH YCIIEIITHOTO IMPOA0JIKEHUs 00pa30BaHNsA
HA 0230BOM M VIJIY0JEHHOM YPOBHSIX
DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH
e Onepuposamv® nomsmusmu: onpeoenenue, meopema, aKCUOMA, MHOICECME0, XAPAKMEPUCTUKY MHONCECMEA, SNEMEHI MHOXICeCmad,
nycmoe, KOHeiHoe u 6€CKOH€’~IHO€ MHOIHCECMBO, nOdMHO.?iC@CWlSO, l’lpMHClafle.?fCHOCWlb, 6KJIIOY€eHUEe, pABCHCMB0 MHOMCECME,

° u306pa:)fcarnb MHOMCecmea U OMHOUEHUE MHOIMCECNE C NOMOWBIO KPY2cO6 Qﬁﬂepa;

L4 onpedeﬂﬂmb l’lpuHanle.?fCHOCmb JJlIeMennta MHoxHcecme)y, 00beOUHeHUIo U nepeceuyeHuro MHoaicecme,

L4 3a0a68amb MHONCECMEBO C NOMOWbIO nEPEUHUCTICHUA DTIEMEHN 06, CIIOBECHO20 ONUCAHUSL,

L4 onepupoeanib NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCMb U JIOHCHOCMb 6blCKA3bIBAHUA, OMpPUUAHUE 6blCK613b1861H1/l12, onepayuu HAO
6bICKA3bIBAHUAMU. U, UTU, He, YCTIOBHblEe 6bICKA3bIBAHUA (MMFZJZMKCZI/;MI/I),'

L4 cmpoumbs 6blCKA3bI6AHUA, OMPUYAHUA BbICKA3LIBANHUIL.

4 3I[eCI> " Aajiee — 3HaTh OPEACICHUC [TIOHATHS, YMCETh HNOSACHATH €TI0 CMBICII, YMCTb UCIIOJIb30BATh IOHATUC U €TI0 CBOIiCTBa IIpyu NPpOBCACHNUN paccyncz[el-mﬁ, JA0Ka3aTciIbCTB,
peuICHUH 3a4a4.



B noBceaHeBHOI )KM3HU M IPU U3YYeHHH IPYTHX MPEIMETOB:

®  CmMpoums YenouKy YMO3AKIOUeHUL Had OCHOBE UCTIOIb308AHUS NPABUIL JIO2UKU,

®  UCNONB308AMb MHONMCECMBA, ONEPAYUL C MHOMCECMBAMU, UX epaduyecKoe npedcmasierue 0Jis ONUCAHUS PEANbHbIX NPOYECCO8 U S8IEeHU.
Yucaa

o  Onepuposamb NOHAMUAMU. MHOICECMBO HAMYPAIbHLIX HUCET, MHONICECMBO YEeablX YUCel, MHONCECHEO PAYUOHATbHBIX HYUCEI,
UPPAYUOHATILHOE YUCTLO, KBAOPAMMHbBIN KOPEHb, MHOMCECMBO OeUCMBUMENbHbIX YUCe], 2eOMempUyecKas UHmMepnpemayus HAamypaibHblX, Yeablx,
PAYUOHATILHBLX, OCUCMBUMETbHBIX YUCEI,

®  NOHUMAMb U OOBACHAMb CMBLCT ROZUYUOHHOU 3ANUCU HAMYPATbHO2O YUCIA,

®  BLINOIHAMD BLIYUCTICHUS], 8 MOM YUCTe C UCNOIb308AHUEM NPUEMOE PAYUOHATILHBIX GbIUUCTCHULL
BbINOJHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCTA,
npeocmasiams payuoHaiIbHoe YUCIO0 8 8Ude 0eCAMUYHOU OpooU
YNOpA004UUBAMb YUCLA, 3aNUCAHHbBIE 8 8UOEe 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU,

e naxooumv HOJ/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.
B noBceaHeBHOI )KM3HM ¥ IPU U3YYE€HHH IPYTUX MPeIMETOB:

®  npUMEHSMb NPAGUILA NPUOTUINCEHHBIX GIYUCIECHULL NPU PeUeHUU NPAKMUYECKUX 3a0ay U peuleHul 3a0ay Opy2ux yueOHblx npeomemos;

®  GLINOIHAMb CPAGHEHUE PEe3VIbMANO8 BbIYUCIEHUL NPU PEUEHUU NPAKMUYECKUX 3A0ay, 8 MOM YUCLE NPUOTUNCEHHBIX 8bIUUCTIEHUL,

®  COCMABIAMb U OYEHUBAMDb YUCTIOBbLE GbIPANICEHUSL NPU PEUEHUU NPAKMUYECKUX 3a0ay U 3a0ay u3 Opyeux y4eOHbIX npeoMemos;

®  3aNUCLIBAMb U OKPY2ISAMb YUCLOBblE 3HAUEHUS PeAbHbIX 8EIUUUH C UCNONIL30BAHUEM PASHLIX CUCTNEM UMEPEHUsL.
ToxnecrBeHHBIC IPe0Opa30BaHUsA

o Onepuposamv NOHAMUAMU CENEHU C HAMYPATbHbLIM NOKA3ameleM, CIeneHu ¢ YelblM OMpuyamenbHblM NoKa3amenem,

®  GLINOIHAMbL NPeoOPA30BAHUS. YENbIX BbIPANCEHUU: OelCmeuss ¢ OOHOUJICHAMU (CLOJCeHUe, GblYUMAHUe, YMHOJNCEHUE), Oelicmeus ¢
MHO20UTIeHaMU (CNIOJCeHUe, BbIYUMAHUe, YMHONMCEHUE),

®  BLINOIHAMb PAZNOAHCEHUE MHOSOUNICHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: BbIHECEeHUE 3d CKOOKY, 2PYNNUPOBKA, UCNONIb308aHUe (hOPMYL
COKPAWEHHO20 YMHONCEHUSL,

®  gbI0eAMb K8AOPAN CYMMbL U PAZHOCMU OOHOUNIEHO8,

®  packnaovi8amsv Ha MHONCUMENU KBAOPAMHBIL MPEXUIeH,

®  BLINOIHAMb NPEOOPAZ0BAHUSL BbIPANCEHUT, COOEPAHCAUUX CNENeHU C YeTbIMU OMPUYAMETbHbIMU NOKA3AMeNIMU, Nepexooums om 3anucu 8
gude cmeneHu ¢ YeaviM OmpuyamenbHulM noKasamenem K 3anucu 8 euoe opoou;

®  GLINOIHAMb NPeoOPA308aHUL OPOOHO-PAYUOHATLHBIX BbIPAJICEHULL: COKpaujenue Opobeli, npugedeHue ancedopauieckux opooei K ooujemy
SHAMEHamento, CILONCeHUe, VYMHOMNCeHue, OeleHue aneedpauveckux Opobdell, B038edeHue aneedopaudeckoi O0podu 6 HAMYPAIbHYIO U YeNyio
OmMpUYamenbHyro Cmenens,;

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUYUX KBAOPAHBIE KOPHU,

®  gvIdenAmyb K8aOpam CyMMmbl UU PAZHOCIU 08YUIEHA 8 BbIPANCEHUSAX, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,



®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA3OBANU U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOIHAMb NPEOOPAZOBANUS ANCEOPAULECKUX BbIPANCEHUL NPU PEUUEHUU 3A0ay OpYeUX YUeOHbIX NPeOMemos.
YpaBHeHMsI 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMEBO, KOPEeHb VPABHEHUs, PeuleHUe HEPABeHCMBA, PAGHOCUNIbHbIE YPAGHEHUs, 001acmb
onpeodenenus ypaeHenus (Hepasencmed, CUcmemsl YpagHeHUull Uiy HepageHCcms),

®  pewamsv NUHElHble YPAGHEHUS U YPABHEHUS, C800UMbLE K TUHEUHBIM C NOMOWbIO MOHCOECMBEHHBIX NPe0OPA3068aAHU,

®  pewams K8AOpaAmMHubvle yPaeHeHUs U YPAGHEHUs, CBOOUMbLE K KBAOPAMHBIM C NOMOUBIO MONCOECNEEHHBIX NPE0OPA308aHULL

®  pewamsb OpOOHO-TUHEUHbLE YPABHEHU,

®  pewams npocmeriviue UppAYUOHAIbHbIE YPABHEHUs 8UOA / f (x) =a, \/ f (x) = \/ g(x) ;

pewamsv ypasHeHus: 6U0d xn =da;

peuiams ypagHeHus CnoCoO0M PA3LoNCeHUsI HA MHOMCUMENU U 3AMEHbl NEPEMEHHOLL,
UCNOIL3068aMb MEMOO UHMEPBANO08 OISl peUleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCIE,
peuiams TUHeliHble YPAGHEeHUs U HePABeHCMBA C NapamMempamu;

peulams HeCl0NHCHbLE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

peuams HeCI0MHCHble CUCTEeMbl TUHEUHBIX YPAGHEHUN ¢ NApaMempamu,

®  peuwams HeCl0NHCHbLE YPABGHEHUS 8 YEIblX YUCLAX.
B noBceaHeBHOIi )KM3HU M MPU U3YYEeHHUH IPYTHX MPeEIMETOB:

®  cocmasname U peulams JUHelHble U KeaOpamubvle YPasHe s, YPAGHEHUsl, K HUM C800AWUECs, CUCTNEeMbl TUHEUHbIX YPAGHEeHU, HepaGeHCM 8
npu peutenuy 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOJIHAMb OYEHKY NPA8OON0000Us pe3ylbmamos, NoaY4aeMblX NPU peuleHuu TUHEUHbIX U K8AOPAMHBIX YPAGHEHUN U CUCTeM TUHELIHbIX
VpasHeHull U HepageHcmes npU peueHuu 3a0ay Opy2ux y4eOHbIX npeomemos,

®  guIOUpamMb COOMEEMCMBYIOWUE YPAGHEHUS, HEPABeHCMEd UNU UX CUCmeMbl OJisl COCMAGNIEeHUs MAmeMamuyeckolu Mooenu 3a0aHHOU
PeanvHoOlU CUmyayuu Ui NPUKIAOHoU 3a0ayil;

®  yMemb UHMEPNPEMUpO8aAmb NOLYYEHHbI NPU PeueHUU YPAGHEeHUs, HepaeHCmea UNU CUCMeMbl pe3Vibmam 6 KOHMeKCme 3a0aHHOU
PeanbHOU cumyayu uiu NPUKIAOHoU 3a0ayu.
DOYyHKIUHT

e  Onepuposamv NOHAMUAMU. (DYHKYUOHANBHAS 3A6UCUMOCMb, (DYHKYUs, 2pagux yHKyuu, cnocodwvl 3a0anus QYHKYuu, apeymeHm u
3HayeHue QyHKyuu, 001acms ONpPeoeleHuUss U MHOMCECNEO 3HAYEeHUL (QYHKYUU, HYAU DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHb
dynkyuu, yemunocmv/HeuemHoCcms QYHKYUU,



Lol . . . k
®  cmpoumbs 2paguKu TUHENHO, K6AOPAMUYHOU QYHKYULL, 00pAmHOU NPONOPYUOHATLHOCIU, QYHKYUU 6U0A: Yy = a + IR [x>y=3x
x+

’

» y=|x

®  Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNOB308aMb npeobpazosanus epaguxa Gyuxkyuu y=f(x) 011 nocmpoenus epaguxos @yHKyutl
yv=af (kx+b)+c’

®  cocmaenams ypasHenus npamol no 3a0aHHbIM YCIIOBUAM. NPOX0Osawel Yepe3 086e MOYKU ¢ 3d0AHHbIMU KOOPOUHAMAMU, NPOX00sauell yepes
OAHHYI0 MOYKY U NAPANNETbHOU OAHHOU NPSAMOL,

® uccredosamv QyHKYUIO nNo ee epaguxy;

®  HAXOOUMb MHONCECE0 3HAUEHUT, HYIU, NPOMEI’CYMKU 3HAKONOCOAHCIEA, MOHOMOHHOCIU K8AOPAMUYHOU YHKYUL,

®  onepuposamv NOHAMUAMIU: HOCIE008AMENbHOCIb, APUDMEMULECKAsl NPO2PeCCUsl, 2e0MeMPUIecKdsl NPOcPecCcusl,;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0MEMPULECKYI0 NPOSPECCUIO.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  UIIIOCMPUPOBAMb C NOMOWBIO 2PAPDUKA PeaIbHYI0 3A8UCUMOCTb WU NPOYECC NO UX XAPAKIMEPUCTIUKAM,

®  LUCNOIB308aMb CBOUCMEBA U SPAPUK KEAOPAMUUHOU (DYHKYUU NPU PelieHUl 3a0ay U3 Opyeux y4eOHbIX npeomemos.
TekcToBbIE 321aUH

e Pewamb npocmoie U CLOHCHbIE 3A0AYU PASHBIX MUNOE, A MAKHCE 3A0aAYU NOBLIUEHHOU MPYOHOCMU;

®  UCNONB308AMb PA3HBIE KpAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0at OJisi NOCIMPOEHUsI NOUCKOBOU CXeMbl U peueHusl 3a0a4;

®  paznuuamov Mooeib MeKCma u MoOelb peuleHus 3a0adu, KOHCMPYUposams K 0OHOU MOOeNU peueHUs HeClOMCHOU 3a0ayu pa3uvie Mooenu
meKkcma 3a0avu;

®  3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peuleHus 3a0ay (0m mpedo8aHus K yCa08Uio U oOm yciosus K mpebosanuro),

®  MOOeNUPO8aAmb PACCYHCOEHU. NPU NOUCKE PeUeHUsl 3a0ad ¢ NOMOWbIO epap-cxembl,

®  gblOENAMb IMANbL peUleHUsl 3a0adU U COOEPAHCAHUE KAHCO020 IMana;

®  yuemb 6bIOUPAMb ONMUMATLHLIL MemoO pewlenus 3a0adyu U O0CO3HABAMb 6blOOp Memood, paccMampuéams pasiuyHvle Memoobl,
HAXo0ums pasHvle peuieHus: 3a0ayul, eciu 603MON*CHO,

®  gHanIU3UPOBAMb 3AaMPYOHEHUs NPU PeUleHUU 3a0a4;

®  BLINOIHAMY PA3TUYHbIE NPEOOPAZ0BAHUS NPEONONHCEHHOU 3A0aYU, KOHCMPYUPOBAMb HOBbLE 3a0aUll U3 OAHHOLL, 8 MOM YUCLe 00pamHble;

®  UHMEpPnpemupo8ams GbIYUCTUMENbHBIE PE3YIbMamyl 8 3a0aye, Ucc1e008ams NOJYYEeHHOe peueHue 3a0ayl;

®  QHATU3UPOBAMD BCEBO3MOINICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUsL 08YX 00BEKMOS U USMEHEHUe UX XAPAKMEPUCTUK NPU COBMECTHOM
08udICeHUU (CKOpoCcmb, 6peMs, paccmosanue) Npu peuweHuu 3a0ay Ha O8udceHue 08yX 00beKmos KAK 6 O0OHOM, MaK U 6 NPOMUBONONONCHbIX
HAanpagneHusx,

®  UCCTe008aMb 8CEBO3MONCHBLE CUMYAYUU NPU PeUleHUlU 3a0ad Ha O8UNCEHUe NO peKe, PACCMampueams pasHsle CUCMeMbl OMCc4ema,

®  pewams pasHOOOPA3HbLLE 3A0aYU «HA YACMUY,

®  pewams U 000CHOBHIBAMb C80€ peulenue 3a0ad (8bl0eNAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXONCOeHUe YACMU YUCAA U YUCAA NO €20
4aACmuU Ha OCHOBE KOHKPEMHO20 CMbICIA OpOOU;



®  0CcOo3HABAMb U 0OBACHAMb UOEHMUYHOCIb 3A0aY PAZHLIX MUNOS, CEA3LIBAIOWUX MPU BENUUUHBL (HA pabOMY, HA NOKYNKU, HA O8UdCEHUe),
8bIOEIAMb IMU BETUUUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU pelleHUul 3a0a4, KOHCMPYUpo8ams coOCmeeHHbvle 3a0ay YKA3AHHbIX MUNos;

®  gnademv OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay HaA CMeCU, CNLA8bl, KOHYEeHMpPayuu,
pewams 3a0ayu Ha NPOYEHMbl, 8 MOM YUCTe, CIONHCHbIE NPOYEHMbl C 0DOCHOBAHUEM, UCNOIb3YS PA3HbLE CNOCOObL,
pewams jo2udecKue 3a0ayu pasHblMu CHOCODAaMU, 8 MOM Yucie, ¢ 08yMs OJ10KAMU U ¢ Mpemsl OIOKAMU OAHHBIX C HOMOWbIO MAbIUY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6epOSMHOCMEL HA OCHO8E UCNONIb308AHUS U3YUEHHBIX MeMO0008 U 000CHOBbIBAMb peuleHUe;
pewams HeclodCHble 3a0ayu N0 Mamemamuieckol cmamucmuke;

®  061a0emb OCHOBHLIMU MEMOOAMU peuleHUus CIOHCeMHbIX 3a0ay. apupmemuyeckuil, aneebpaudeckui, nepebop 8apuanmos,
2eomempuyeckull, epaguieckuil, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI )KM3HN M IPU W3YYE€HHH IPYTUX NPEIMETOB:

®  guIdeNAMb NPU PeueHUU 3a0a4 XapaKmepucmuku paccmampusaemoll 6 3adave cumyayuu, OmiudHble Om peaibHblx (me, om KOmopbvlx
abecmpazuposaniucy), KOHCMpYUposams Ho8ble CUMYayuu ¢ y4emom 3Mmux Xapakmepucmuk, 8 YaCmHOCMU, Npu peuleHuu 3a0ai Ha KOHYeHmpayuu,
VUUmvleams NIOMHOCMb 8eUiecmad;

® pewams U KOHCMPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUmyayuil, 6 KOMOpblX He mpedyemcs: mOouHbllL
BLIUUCIUMENbHDIL Pe3YTbMan;

®  pewams 3a0auu HA OBUINCEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCIeMbl OMCYemd.
CTaTuCTHKA M TeOpHs BepOSATHOCTEl

o Onepuposamv NOHAMUAMU: CMOJIOYamMble U KPy2osble OUdazpammul, mabauysbl OGHHbIX, CpeoHee apudmemureckoe, MeOUuana, Hauboasuiee
U HauMmeHbvlee 3HaueHUus 8blOOPKU, PaA3ZMax 8blOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIIOHeHUe, CAYYAUHASA USMEHYUBOCb,

®  uzsneKamv UHpOpPMAyUI, NPEOCMasiIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, ePAPuUKax;

® cocmasiames madIUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. PAKMOPUAT YUCILA, NEPECMAHOBKU U COYemaHnusi, mpeyeoivHuk Ilackans;

®  NPUMEHIMb NPABGUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0al;

®  onepuposamv NOHAMUAMU. CLYYAUHBII ONbIM, CAYYAUHBLI 8b100D, UCILIMAHUE, dNIeMEeHMAPHOe CIYYaliHoe cobblmue (UCX00), KI1aCCUuieckoe
onpeoesnerue 8epoAmMHOCMU CIYHAUH020 CODbLIMUS, Onepayul Hao CIy4AUHbLIMU COOLIMUAMU,

®  npedcmasnsame UHGOPMAYUIO C NOMOWDBIO KPYeoe8 Diliepa,

®  pewams 3a0a4U HA BLIYUCTIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYECMEd 6APUAHTNOE ¢ NOMOUWbIO KOMOUHAMOPUKU.
B noBceiHeBHO¥ KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  u38IE€KAMb, UHMEPNPEemuposams U npeobpasoevieams UuHGopmayulo, npeocmasieHHylo 8 mabauyax, Ha Ouazpammax, epaguxax,
omMpadicarowyio CE0UCMEd U XapaKmepucmuku peaibHblx NPoYecco8 U A61eHuUll;

®  onpedenamv CMAMUCMUYECKUE XAPAKMEPUCTUKU B8bIOOPOK NO  Mabauyam, Ouazpammdam, epapukam, 6blNOIHAMb CPAGHEHUe 8
3a8UCUMOCMU OM Yeau peleHuss 3a0adu,

®  OYeHUuBamb 8ePOSMHOCIIb PEAbHBIX COOLIMULL U AGTIEHULL.
I'eomerpnuyeckue Gpurypsl



e Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPAZ06bIEANb UHPOPMAYUIO O 2EOMEMPUYECKUX PuUypax, NpeOCmAaeiIeHHYI0 Ha YEePMeNCax;

®  npuUMeHsIMb 2eoMempuieckue hakmol 0 peuleHus 3a0ay, 8 MomM Yucie, NPeonoaa2arUux HeCKOJIbKO WUa208 peueHusl;

*  hopmynuposams 6 NPOCMEUWUX CIYUASAX CBOUCMEA U NPUSHAKU (ueyp;

®  00KA3bIBAMb 2OMEMPULECKUE VINBEPIHCOCHUSL,

®  grademv CMAHOAPMHOU KldcCudukayuell n1oCKux Queyp (mpeyeoibHuKo8 u 4emulpexy2oibHUKOS).
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCNONB308AMb CEOUCMBA 2EOMEMPUYECKUX uyp 05l peueHus 3a0ay NpaKmuiecko2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHomeHust

o  Onepuposamv NOHAMUAMU: PABEHCMBO  Queyp, pasuvie OUSYPbl, PABEHCMBO  MPEY2OIbHUKOS, NAPALIEIbHOCMb — NPAMbIX,
NepneHOUKYIAPHOCMb NPAMbIX, Velbl MedHcOy NPAMbIMU, NEePReHOUKYIAp, HAKIOHHAA, Npoekyus, noododue gueyp, noododHvie ¢huzypwvl, noodoOHbIe
MpeyeoNbHUKU,

*  npumensmv meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU peuleHUul 3a0ay;

®  Xapaxkmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYIHCHOCTU, O8YX OKPYIHCHOCEIL.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  UCNONB308aMb OMHOWEHUSL OJISL PEUEHUS. 30U, BO3HUKAIOWUX 8 PEeaibHOU JHCUZHU.
N3mepeHus 1 BLIYMCTIEHHS

e  Onepuposame npedcmagieHuamu o OnuHe, NIOWAOU, obveme Kak eerudunamu. l[lpumename meopemy Ilugazopa, opmynvl niowaou,
00vema npu peuteHuU MHO2OUA208bIX 3A0ay, 8 KOMOPHIX He 8ce OaHHble NPEeOCMABIEHbL A6HO, A MPeOVIOM GbIYUCIEHUL, ONePUPO8ams HoJiee Uup OKUM
KOAU4eCmeom (hopmyn OnuHbl, NIowaou, oovema, BbIYUCTAMb XAPAKMEPUCUKY KOMOUHAYUL (pueyp (OKPYAHCHOCMEN U MHO20Y20/IbHUKO8) 8bIYUCTISAMb
PACCMOSIHUSL MENCOY PUSypamu, NPUMEHSIMb MPUSOHOMEMPULECKUE HOPMYIbL st BLIYUCTEHUL 8 O01ee CLONCHBIX CLYUASX, NPOBOOUMb GbIYUCICHUS HA
OCHOB€ PABHOBEIUKOCTU U PABHOCOCABNIEHHOCMIU,

®  1POBOOUMb NPOCTbLE BLIYUCLEHUS HA 0OBEMHBIX MeNax;

®  opmynuposams 3a0auu Ha GbIYUCIEHUE ONUH, naowadel U 00beMo8 U peuams Ux.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTNHOCIMU,

®  npumeHsmb YOPMYIbL NPU BLIYUCTEHUSAX 8 CMENHCHBIX YUeOHbIX NPeOMemax, 6 OKpycaoujell OeiucmeumenbHOCiL.
I'eomeTpuuyeckue nocTpoeHus

o /I300padsicamv ceomempuueckue ueypsvl no meKcmo8oMy U CUMBONIbHOMY ONUCAHUIO,

®  CB000OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  GLINOIHAMbL NOCMPOEHUSI MPEY20JbHUKOS, NPUMEHAMb OmMOelbHble Memoobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U Npo8ooumbs
npocmeuiuiue UcCie008anus YUCia peuleHull;

®  u300padcamv Munosvie NI0CKue ueypsl U 00veMHbIE Mela ¢ NOMOWBIO NPOCEIUUX KOMNbIOMEPHBIX UHCMPYMEHMOS.
B noBceHeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:



®  BBLINOIHAMb NPOCMeUUe NOCMPOEHUSI HA MECIHOCTU, HE0OX0OUMbLE 8 PEANbHOU IHCUSHUL,

®  OyeHuBamb pazmepvl PeaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUPA.
IIpeoOpa3oBanus

e Onepuposams noHamMuUeM 08UNCEHUA U NPeOOPA3068aHUL NOOODUS, 81A0emb NPUEMAMU NOCMPOEHUS Puyp ¢ UCNONb308AHUEM OBUNCEHUU U
npeobpazosanuti n000OUsl, NPUMEHAMb NOJYYEeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMENCHBIX NPeOMemax U 6 PeaibHbIX CUMYAYUSX OKPYIHCAIouie2o
mupa;

e cmpoumbs Queypy, NOOOOHYIO OAHHOU, NOJIBL30BAMBCS CEOUCMEAMU NOOOOUS 011 0O0CHOBAHUSL C8OUCME Pucyp;

®  NpuUMeHIMb CEOLUCMEA O8UICEeHULL 0I5l NPOBEOEeHUsI NPOCMENUUX 0O0CHO8AKUIL CBOUICME hucyp.
B noBceaHeBHOI )KM3HN M IPU U3YYE€HHH IPYTHX MPEIMETOB:

®  NPUMEHIMb CEOUCMEA OBUICEHULL U NPUMEHIMb NO00OUe OJis1 ROCMPOCHULL U GbIYUCTEHUIL.
BekTopbI M KOOPAUHATHI HA MJIOCKOCTH

e Onepuposame NOHAMUAMU 6EKMOP, CYMMA, PA3HOCMb 8EKMOPOS, NPOU3BeOeHUe 6EKMOPA HA YUCTO, V2Ol MeXCOY 8eKMOPAMU, CKATSPHOE
npousseoeHue 6eKmopos, KOOPOUHAMbl Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA,

®  BLINOAHAMbL OelCm8Us HAO0 BeKMOPAMU (CNOJCEHUe, BbIYUMAHUE, YMHOJNCEHUe HA YUCTO0), BbIYUCIAMb CKAJAPHOE NpOUu3eedeHue,
onpeoesms 8 NPOCMEUUUX CLYYASX Y20l MeNCOY 8EKMOPAMU, BbINOIHAMb PA3NI0JNCEHUE BEKMOPA HA COCMABISAIOUUE, NPUMEHSIMb NOJYYEHHble 3HAHUS
8 Qhuzuke, NoIbL306AMbCI POPMYNOU BBIYUCTEHUSL PACCNOSHUSL MENCOY MOUKAMU NO U3BECTNHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEeHUs Guzyp 0
peutenus 3a0au;

®  NpUMEHIMb 6EKMOPbLL U KOOPOUHAMbL OJIsi PEUUEHUS] 2EOMEMPUYECKUX 3A0aY HA BbIYUCTIEHUE ONUH, Vel08.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308AMb NOHAMUS BEKMOPOS8 U KOOPOUHAM O peuleHus 3a0ay no gusuxe, ceocpaguu u Opyeum yyeOHvIM npeoMeman.
Hcropus MmaTeMaTUKH

o Xapaxmepuzo6amv 6K1A0 GbLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHbLX HAYYHBIX 0b1acmell;

®  NOHUMAamMb poib Mamemamuku ¢ pazsumuu Poccuu.
MeTtoabl MATEMATUKH

o Vcnonv3ys uzyueHnvie Memoovl, NPo8OOUMb 00KA3AMENbCMEO, 8bINOIHAMb ONPOBEPIHCEHUE,

®  gLIOUpamb U3yUeHHble MemoOobl U UX KOMOUHAYUU OJisi PEUEHUsI MAMEMamuyeckux 3a0ay;

®  uCnoiv308amb Mamemamuieckue 3HAHUS OJisl ONUCAHUSL 3AKOHOMEPHOCmeEU 8 OKpydcaiouell OeucmeumenbHOCmu U NpouU3Ee0eHUsIX
uckyccmeda,

®  npuMeHsmb npocmeriuiue NPOCPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTIEMbl NPU PEUeHUU MAMEeMAmuyecKux 3a0ad.

BbINYCKHHUK MOJYYUT BO3MOKHOCTh HAYYHUThCA B 7-9 Kjiaccax JIJIsi YCHEUIHOI0 MPOoA0JKEHNSI 00pa30BaHUs HA YIJ1Y0JEeHHOM YPOBHE
DJ1eMeHTbI TCOPHHU MHOXKECTB U MaTeMaTH4eCcKoil JOruKu




e  (CB0O0OHO ONEPUPOBATL’ MOHATUAMHU: MHOKECTBO, XapaKTEPUCTHKH MHOKECTBA, JIEMEHT MHOKECTBA, MYCTOE, KOHEUHOE U OECKOHEYHOEe
MHOKECTBO, IMOJMHOXKECTBO, IPUHAICKHOCTh, BKIIFOUECHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33JaHIE MHOYKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIEpPUPOBATH MOHSTHSMHU: BBICKA3bIBAHUE, UCTUHHOCTh M JIO)KHOCTh BBICKA3bIBaHUS, CIIOKHBIE U IMPOCTHIC BBICKA3bIBAHUS,
OTPHUIIAHWE BBICKA3bIBAHUH; UCTUHHOCTh W JIOKHOCTH YTBEP)KICHHS M €r0o OTPUIIAHMS, ONEPAIMHM HaJl BBICKA3BIBAHWSIMHU: W, WJIH, HE; YCIOBHBIC
BBICKA3bIBaHUs (MMILTUKALINH);

®  CTPOUTH BHICKA3BIBAHUS C HCIIOJIB30BAHUEM 3aKOHOB JIT€OPBI BRICKA3bIBAHU.

B noBceHeBHOI JKU3HU U IPH U3YYeHUH APYTUX MPeIMeTOB:

®  CTPOUTH PACCYKJIEHUSI HA OCHOBE MCIIOJIb30BAHMSI IPABUIT JIOTUKU;

®  WCIOJIb30BaTh MHOXKECTBA, OTIEPAIIMHM C MHOKECTBAMH, X I'pauuecKoe MpeACTaBICHUE JIJIs OMMMCAHUS PeaJbHbIX MPOIIECCOB U SIBJICHUH,
IIPH PEIICHUH 3a]a4 JPYTUX y4eOHbIX MTPEIMETOB.

Yucaa

e (CB0OOOAHO OIEpUPOBATh MOHSATHUSAMU: HATYpAIbHOE HYMCIIO, MHOXKECTBO HATYpPaJbHBIX YHCEIl, LEJI0€ YHCIIO, MHOKECTBO IEJIBbIX YHUCEN,
OOBIKHOBEHHAs JIpo0Ob, JeCATHYHAS APOOb, CMEIIAHHOE YHCIIO, PAlMOHAIBLHOE YMCI0, MHOXECTBO PAIIMOHAIBHBIX YHUCEN, WPPALMOHAIBLHOE YHCIIO,
KOpEHb CTENEHU N, JEUCTBUTEIIBHOE YHCIO0, MHOXECTBO JEHCTBUTEIBHBIX YHCEJI, TeOMETpHUYecKass MHTEpIpeTanus HaTypajlbHBIX, IIEJbIX,
palMOHAIBHBIX, ICUCTBUTCIIBHBIX YHCEIT;

® [OHUMATh U OOBACHATH PAZHUILY MEX]Y MO3UIIMOHHON U HEMO3UIIMOHHOW CUCTEMaMH 3alUCH YHCET;

®  MEpPEeBOJAUTH YKCIA U3 OJTHOM CUCTEMBI 3aMUCH (CHCTEMBI CUYUCIICHHUS) B IPYTYIO;

e  JIOKa3blBaTh M HCIIOJNb30BaTh MPU3HAKH AeNUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl U TpOU3BENEHUS YMCEN MPU BBHINOJIHEHUU
BBIYMCIICHUI U PEIICHUH 3a]1a4;

®  BBINOJHATH OKPYTJIEHNE PAITHOHAIBHBIX U UPPAITMOHAIBHBIX YUCET C 33JJaHHON TOYHOCTBIO;

®  CpaBHUBATH JICHCTBUTEIIbHBIE YHCIIA PA3HBIMU CITIOCO0AMU;

®  yIOpSAIOYMBATH 4YHUCHA, 3alMCaHHbIE B BHUJAE OOBIKHOBEHHON U JECATHYHOM JpoOW, 4YHWCla, 3aliCaHHBIE C HCIOJIb30BaHHUEM
apu(pMETUYECKOTO KBAJPATHOTO KOPHS, KOPHEH CTENeHU OObIIe 2;

e Haxoauts HOJI n HOK uncen pa3HbiMu cioco0aMu U UCTOIb30BaTh UX MPU PELLICHUH 3a/1a4;

®  BHINOJHATH BBIYHUCICHUS W TPEOOPA30BaHUs BBIPAKEHUH, COACPKAIIMX JIEHCTBUTENIPHBIC YWCIA, B TOM YHCIIE KOPHH HaTypalbHBIX
CTETeHEH.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  BBHINOJHATh U OOBSICHATH PE3YJbTAaThl CPaBHEHUS PE3YJbTaTOB BBHIYMCICHUN TpPU PENICHUH TMPAKTUYECKUX 3a7]ad, B TOM YHCIIE
MPUOTMKEHHBIX BEIYMCICHHM, UCTIONB3YS pa3Hble CIIOCOOBI CpaBHEHU;

®  3aNKCHIBATH, CPABHUBATH, OKPYIJISATH YHUCIOBBIE JAHHBIE PEaJbHbBIX BEJIMUMH C UCIIOJIb30BAHUEM Pa3HbIX CUCTEM MU3MEPEHUS;

3 32[60]: " fajiee — 3HaThb ONIPEACIICHUC ITIOHATHS, 3HAThL U YMETb 10Ka3bIBATh CBOIiCcTBa (HpI/IBHaKI/I, €CJIM OHH eCTL) TOHATHUS, XapaKTECPHU30BaATh CBA3U C APYTUMU NMOHATUIMMU,
MpeACTaBJidgsd OAHO NOHATUC KAK YaCTh LHEJIOCTHOTO KOMIUICKCA, UCITOJIb30BATh NOHATUE U €TI0 CBOICTBa Ipu NpoBEACHUU paCCY)K,Z[eHHfI, J0Ka3aTeJIbCTB, PCIICHUU 3a/1a4.



®  COCTaBJIATH U OLIEHWBATh PA3HBIMU CHOCOOAMH YMCIIOBBIC BHIPAKCHUS MPHU PEIICHUH MPAKTHUECKUX 33ad W 3a7ad U3 JPYruX y4eOHBIX
IIPEAMETOB.
To:xknecTBeHHbIE TPeOOPaA30BaAHUS

e  (CB000OAHO ONEPUPOBATH MOHATUAMH CTEICHHU C LIETIBIM U JPOOHBIM IIOKA3aTeIeM;

®  BBINOJIHATH JI0KA3aTEIbCTBO CBOMCTB CTENEHHU C LIEIBIMU U APOOHBIMU MOKA3aTENISIMU;

®  OIEpPHUPOBATh NOHATUAMHU «OIHOWIEH», «MHOTOUYJIEH», «MHOTOWIEH C OJHOM NEPEMEHHOI», «MHOTOWIEH C HECKOJIBKUMH IIEPEMEHHBIMUY,
KO3 PHUIMEHTH MHOTOYJICHA, «CTaHJAPTHAs 3alUCh MHOTOUJICHA, CTETIEHb OJJHOWICHA U MHOTOUJICHA;

e  cBOOOJHO BIAJETh MPHEMaMH NMPEOOPA30BAHUS LENBIX M JPOOHO-pAIIMOHATILHBIX BBIPAKECHUH;

®  BBINOJHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKUTEIN Pa3HbIMHU CIIOCOOAMH, C UCIIOJIb30BAHNEM KOMOMHAIIUI pa3IMYHbIX IPUEMOB;

e ucnosb30BaTh TeopeMy Buera u reopeMy, oOparHyto Teopeme Buera, a1 noucka KOpHe# KBaJpaTHOIO TpeXWieHa U Ul pelleHus 3a1ad,
B TOM YHCJIE 33/1a4 C IapaMEeTPaMU Ha OCHOBE KBAJIPATHOTO TPEXUIICHA,;

®  BBINOJHATH JICJIEHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJIPATHBIX KOPHEN U KOPHEU CTEIICHH 7,

e  BBIOJIHATH IPE0OPa30BaHNUs BBIPAXKEHUH, COEPIKALUX KBAAPAaTHbIE KOPHU, KOPHU CTEIICHU 71

e  CcBOOOJHO ONEPUPOBATH MOHATHIMH «TOXKAECTBO», «TOXKIAECTBO HA MHOXKECTBEY, «TOKIECTBEHHOE IPE0Opa30BaHUEY;

2
. k) = ok
®  BBHINOJHATH Pa3IMYHbIC MPEOOpa30BaHUs BEIPAKCHHH, COICPIKALITUX Monynn.( * ) *

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  BBINOJHATH NPeoOpa3oBaHUs U JIEHCTBUS ¢ OYKBEHHBIMU BBIPAXKEHUSMH, YUCIOBbIE KOI((UIIMEHTbI KOTOPBIX 3alMCAHbl B CTAaHIAPTHOM
BH/JIE;

®  BBINOJIHATH IPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAXKEHHUH MPU PELICHUH 3a/1a4 IPYTUX yueOHBIX MPEAMETOB;

®  BBINOJIHATH IPOBEPKY MPABAONOA00MS PU3NYECKUX U XUMUYECKUX (OPMYJT HA OCHOBE CPaBHEHHS pa3MEPHOCTEN U BaJIECHTHOCTEH.
YpaBHeHHs U HEPABEHCTBA

e (CB06OAHO omepupoBaTh MOHATUSMH: ypaBHEHHE, HEPABEHCTBO, PAaBHOCHUJIbHBIC YpaBHEHHs W HEPABEHCTBA, ypaBHEHHE, SIBIISIOLICECS
CJICACTBHUEM JIPYTOT0O YPAaBHCHUA, YPABHCHNS, PABHOCUJIBHBIC HA MHOYKECTBC, PABHOCHJIbHBIC Hp€06pa3OBaHI/I${ ypaBHeHHfI;

e  pemiaTh pa3Hbe BUJIBI YPABHEHUI U HEPABEHCTB U UX CHUCTEM, B TOM YHCII€ HEKOTOPBIE YpaBHEHUS 3 U 4 cTeneHel, ApoOHO-paloHaIbHbIE
U UPPALMOHAIIBHBIE;

e 3HATh TeopeMy Buera 1is ypaBHEHUN CTEIIEHU BBIIIE BTOPOU;

° IMOHUMATb CMBICJI TCOPEM O PABHOCHUJIBHBIX U HCPABHOCUJIbHBIX Hp606pa3OBaHI/I$IX ypaBHeHI/II\/'I 1 YMCTH UX JOKa3bIBaTh,

° BJIAZICTG pa3HbBIMU METOJaMH PCHICHUA ypaBHeHHfI, HCPaBCHCTB U UX CHUCTEM, YMCTH BI)I6I/IpaTL MCTOJ PCIICHHUA U 000CHOBBIBATL CBOM
BBIOOD;

®  UCMOJb30BAaTh METOJl MHTEPBAJOB JJIsi pEIICHUS HEPaBeHCTB, B TOM YHCIE JAPOOHO-PALMOHANIBHBIX M BKIIOYAIOMUX B ce0s
HApPpalrOHAIIbHBIE BBIPAKEHUS,

e  pemiarh anredpandyeckue ypaBHEHHs U HEPaBEHCTBA U UX CUCTEMBI C TapaMeTpaMHu aaredpanyeckuM U rpauueckiuM METO/IaMu;



e  BJAJETh pa3HBIMU METOJIaMH JI0OKA3aTEIbCTBA HEPABEHCTB;

e pelaTh ypaBHEHMs B LEJIbIX YUCIIAX;

e  u300pakaTh MHOYKECTBA Ha INIOCKOCTH, 3371aBa€Mble YPaBHEHUSIMHU, HEPABEHCTBAMU U X CUCTEMaMH.

B noBcegHeBHOI )KM3HM M PU U3YYeHHH APYTHX NPeEAMeTOB:

®  COCTaBIJIATH M peIlaTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IIPU PEUICHUH 33/1a4 IPYTUX YUeOHBIX IPEIMETOB;

®  BBINOJHATH OLEHKY IMPaBAOMNOA0OHS pe3yabTaTOB, MOJYYAaEMbIX MPH PEIICHHH Pa3IMYHbIX YpaBHEHHI, HEPABEHCTB U UX CUCTEM IIPH
peLIeHUH 3aJa4 APYruX y4eOHbIX IPEIMETOB;

®  COCTaBJIATH U peIllaTh YPaBHEHUS U HEPABEHCTBA C MIapaMeTPaMU IIPU PELICHUH 3a/1a4 JPYTuX y4eOHbIX [IPEIMETOB;

®  COCTaBJIATh ypaBHEHME, HEPABEHCTBO WJIM UX CHUCTEMY, ONMCHIBAIOLINE PEAIbHYIO CUTYALMIO WU MPUKIIAIHYIO 331a4y, HHTEpIPETUPOBATh
MIOJTyYEHHBIE PE3YIIbTaThI.

DOyHKIUH

e (CB0OOOAHO ONEPHUPOBATH MOHATUSIMH: 3aBUCHMOCTb, (DYHKIIMOHAJIbHASI 3aBUCHMOCTb, 3aBUCHUMasi M HE3aBUCHMas MEepeMEHHbIC, (PYHKIINS,
CrocoO0bI 3aJ1aHusl PYHKLMHU, apIryMEHT U 3HaueHHe (QyHKIMH, 00JacTh ONPEAETICHNs U MHOKECTBO 3HaYeHUs (DYHKIUH, HYIU QYHKIHUU, IPOMEXKY TKU
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIIMM, HauOOJbIIee M HAWMEHbIIIECE 3HAUYEHUS, YETHOCTH/HEUETHOCTh (DYHKIWH, MEPHOAUMYHOCTh (PYHKIIUH,
rpaduk GyHKINHU, BEpTUKAJIbHAs, FTOPU30HTAJIbHAS, HAKJIOHHASI aCUMIITOTHI; IpaK 3aBUCHMOCTH, HE SBIIOLIEeCS QyHKIMEH,

e crTpouth rpaduku (QyHKIMHA: JTUHEHHOW, KBaJpaTU4YHOM, NTPOOHO-ITMHEHHON, CTENEHHOW NpPH pa3HbIX 3HAUYEHUSAX I1O0Ka3aTels CTEleHH,
y=Ix>

®  KCMONB30BaTh NPe0OpazoBanus rpaduka GyHKIUK 3 — 7 (x) A MOCTPOECHUs TPAPUKOB DYHKIMHA y = of (kx +b)+c 5

e  aHAJIM3MPOBATh CBOMCTBA (DYHKIMI U BUJ I'paduKa B 3aBUCHMOCTH OT MapaMeTPOB;

e CcBOOOJHO ONEpPUPOBATh MOHATHUSAMH: IOCIEA0BATEIbHOCTb, OTPAaHWYEHHAs IOCJIEJOBATEIbHOCTh, MOHOTOHHO BO3pacTarouias
(yObIBaro1mas) mocie0BaTeIbHOCTD, TPEAeT MOCIEA0BaTeIbHOCTH, apuPMEeTHIECKast MPOrPECCHs, TEOMETPHYUECKas IPOTPECCHs], XapaKTEPUCTHUECKOE
CBOMCTBO apu(pMeTHyecKoil (reOMeTpUUECKOil) MPOrpeccuu;

®  UCMOJb30BAaTh METOJ MaTeMaTW4YeCKONM WHAYKIHMM JUIs BbIBOJA (OpMYJ, JTOKa3aTeIbCTBA PAaBEHCTB W HEPABEHCTB, pPEIICHHs 3a/1a4 Ha
JeTTUMOCTb;

®  WCCIIeIOBATh MOCIIEIOBATEILHOCTH, 3aJJaHHBIE PEKYPPEHTHO;

e pemarb KOMOWHUPOBAHHBIE 33/]a9l Ha apU(PMETHIECKYIO ¥ TEOMETPHUECKYIO ITPOTPECCHH.

B noBceaHeBHOI )KM3HU M NPU U3YYE€HHUH IPYTHX MPEAMETOB:

®  KOHCTPYMpPOBATh M HCCIIENOBATh (YHKIIMH, COOTBETCTBYIOIIME pEANbHBIM IpOIeccaM U SBJICHUSM, WHTEPIPETHPOBATH TOJTYYCHHBIC
pe3yabTaThl B COOTBETCTBUU CO CIIEU(PHUKON UCCIETYEMOT0 MPOLIECCca WIH SBJICHHUS;

®  UCHOJB30BATh TPaPUKH 3aBUCUMOCTEH [ MCCIIE0OBAHUS PEabHBIX MTPOLIECCOB U SBICHUIA;

®  KOHCTPYMPOBATh U UCCIEAOBATh (PYHKIIUH MPH PEIICHUH 3a]a4 APYTUX y4eOHbIX MPEAMETOB, HHTEPIPETUPOBATH MOTYyUEHHbIE PE3YIbTaThI
B COOTBETCTBUU CO CHEIU(UKON YIeOHOTO MpeameTa.

CTaTucTHKA U TeOpHUsl BepPOSTHOCTEH



e (CB0oOOAHO OmnepupoBaTh MOHATHUSIMH: CTOJOYATBIE W KPYTOBBIE JWMArpamMMbl, TAaOJIHUIIBI JAHHBIX, CpElHEe apuPMeTHUYecKoe, MeauaHa,
HauOoJIbIIIee M HANMEHbIIIEEe 3HAYCHUsI BBIOOPKH, pa3Max BBIOOPKH, TUCTIEPCHs U CTAHJApTHOE OTKIOHEHHE, ClTyJaiiHas H3MEHUYNBOCTb;

e  BbIOMpaTh HanboJee yaoOHBIN CIOCO0 MpeacTaBIeHus HH()OPMAINH, aJIeKBATHBIN e CBOMCTBAM M LIEJISIM aHAIIN3a;

®  BBIYUCIIATH YUCIIOBBIC XapPAKTEPUCTUKU BBIOOPKH;

e  cBOOOJIHO ONEPHPOBATH MOHATHAMHM: (DAKTOPHAII YHCIIA, TIEPECTAHOBKH, COUCTAHUS U pa3MeIleHus], TpeyroapHuk Ilackans;

e CcBOOOJIHO ONEpUPOBATH MOHATHSAMHU: CIYYalHBIA OMBIT, CIy4YalHBIA BBHIOOp, MCHBITAHWE, DJIEMEHTApPHOE CIy4ailHOe COOBITHE (HMCXOm),
KJIaCCUYECKOE OIPEIeICHIE BEPOATHOCTH CIy4aifHOTO COOBITHS, ONlepaliuy HaJl CllydyailHbIMU COOBITUSMH, OCHOBHbIE KOMOMHATOPHbIE (POPMYJIBL;

e  CcBOOOJHO ONEpUPOBaTh MOHATHSAMHU: CIy4allHBIH ONBIT, CIy4alHBbIH BBIOOp, UCHBITAHUE, HJIEMEHTApHOE ClydaiiHoe coObITHE (HUCXOn),
KJIAaCCUYECKOE ONpeieNIeHNe BEPOSTHOCTH CIYy4aifHOTO COOBITHS, OTIepaIliy HaJl CIIy4ailHBIMH COOBITUSMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBL;

e  3HATh IPUMEPHI CIyYaHHBIX BEIMYUH, U BBIYUCIATH UX CTATUCTUUYECKUE XAPAKTEPUCTUKH;

®  UCMOJb30BaTh GOPMYJIbI KOMOMHATOPUKY MPHU PEIIEHMH KOMOUHATOPHBIX 33/a4;

e  pelaTh 33Jjaud HAa BBIYUCIIEHHE BEPOSTHOCTH B TOM YHCIIE C MUCIIOJIb30BaHUEM (OPMYII.
B noBceaHeBHON KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  TIPEICTaBIATH HH(OPMAIHIO O PEATbHBIX MPOIECCaX U SBJICHUSAX CIIOCOOOM, JIeKBAaTHBIM €€ CBOMCTBAM U IIETTH UCCIIC0OBAHUS;

®  AHATM3WPOBATh M CPABHMUBATH CTATUCTHUYECKHE XapAaKTEPUCTHKH BBIOOPOK, MOJYYCHHBIX B MPOIECCE pEIICHUs NPUKIAJHOW 3aaauu,
M3yUYEHHs pealibHOIO SIBJICHUS, PEIIEHH 3a/1a4l U3 APYrUX YUeOHBIX NIPEIMETOB;

®  OIIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PA3JIUUHBIX CUTYALUX.
TexcroBble 3a1aun

e  Pemath NpocCThI€ U CIOKHBIE 3a/1a4M, a TAKXKE 33/1a4U TOBBIIIEHHON TPYIHOCTH U BBIACIATh UX MaTEMaTHUECKYIO0 OCHOBY;

®  pacro3HaBaTb Pa3HbIE BUJbI U TUIIBI 33124,

®  HCIOJIB30BAaTh pa3HbIE KPaTKHE 3alMCH KaK MOJENM TEKCTOB CIIOXKHBIX 3a7ad M 3aJad IOBBIIIEHHOM CIIOXHOCTH Uil TOCTPOEHUs
MTOMCKOBOW CXEMBI M PEIICHU 3a/1a4, BHIOMPATh ONTUMANIBHYIO JJI1 pacCMaTpUBAaEMOM B 3a/1a4e CUTYyallMl MOJEJb TEKCTa 3a7auu;

®  pa3nuy4aTh MOJETh TEKCTa U MOJEIb PELIeHUS 3aJjaul, KOHCTPYUPOBaTh K OJJHOM MOJENN PELIEeHUs CIIOKHBIX 3a/1a4 pa3Hble MOJENN TEKCTa
3a/1a4y;
3HaTh U IPUMEHATH TPU crioco0a MoucKa pereHus 3a1au (0T TpeOoBaHMs K YCIOBHIO U OT YCJIOBHUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);
MO/JIEJINPOBATh PACCYKICHHSI ITPU MOUCKE PEIICHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;
BBIIEJIATH ATAIIbl PELICHUS 3a/1a4K U COIEP>)KaHNUE KaXKI0ro ITara;
YMETh BBIOMpATh ONTUMAJIbHBIA METOJ PEUIeHHs 3a/Ja4d M OCO3HaBaTh BHIOOpP METOJa, pacCMaTpUBATh Pa3IMYHBIE METOJbI, HAXOIUTh
pa3HbIe pEIIEHUs 3a/Ja4H, ECIIM BO3MOXKHO;
aHAJIM3MPOBATh 3aTPYIHEHUS IIPU PEILICHUH 3a7ay;
BBINOJIHATH Pa3IMuHbIe TPEoOpazoBaHMsI IPEI0KEHHON 3a71aui, KOHCTPYHPOBATh HOBBIE 331a4H U3 JAHHOI, B TOM 4KClie 0OpaTHbIE;
UHTEPIPETUPOBATH BBIYUCIUTENBHBIE PE3YNIBTATHI B 337a4€, UCCIEN0BATh NIOJYUYEHHOE PEILICHUE 3aa4u;
W3MEHSATH YCIIOBHE 3a71ay (KOJIMYECTBEHHBIE TN KaUeCTBEHHbIE JaHHbIE), HCCIIEJOBATh U3MEHEHHOE TPe00pa30BaHHOE;



° AHAJIIM3UPOBATL BCCBO3MOXKHBIC CUTYAlIUN B3aMMHOT'O PACIIOJJIOKCHUA JIBYX O6’beKTOB U U3MCHCHUC HX XAPAKTCPUCTUK IPpHU COBMCCTHOM
IBIKEHUH (CKOPOCTh, BpEMsi, PACcCTOSHUE) IMPH PEIICHHHM 3aJad Ha JBW)KEHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHUBOIOJIOKHBIX
HaIPaBJICHUSAX, KOHCTPYUPOBATh HOBBIC CUTYallMU Ha OCHOBE M3MEHEHHsI YCIOBHI 3a1auyl P IBMYKCHUU 10 PEKE;

®  HCCIIeIOBaTh BCEBO3MOYKHBIC CHTYAIlMH TPU PEIICHUH 3a/1a4 Ha IBUKCHUE 110 PEKE, pacCMaTpUBaTh pa3HbIe CHCTEMbI OTCYETA;

e  pemarh pa3HOOOPA3HBIC 33]]aUl «HA YACTHY,

e pemarb ¥ 00OCHOBBIBATH CBOE PEIICHUE 337a4 (BBIICISATh MATEMATHYECKYI0 OCHOBY) Ha HaXOKJCHHE YaCTH YUCJIa U YHCIa MO €ro YacTH
Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;

° OGT:HCHSITB HJICHTUYHOCTDb 3aJla4 PAa3HbIX TUIIOB, CBA3BIBAIOIINUX TpPWU BCIMYMUHBI (Ha pa60Ty, Ha IOKYIIKH, Ha [[BI/DKGHI/IG), BBIJCIIATH OTU
BEJIMYMHBI ¥ OTHOILICHHSI MEX]Ty HUMH, TPUMEHSTh UX IIPH PEIICHUN 33/1a4, KOHCTPYHPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX TUIIOB,

e  BJAJIETh OCHOBHBIMH METOJIAMH PEIIICHUS 33/1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPAIMH, UCTIOJIh30BATh UX B HOBBIX CHTYAIIUSAX 110 OTHOIICHHIO
K M3YYCHHBIM B TIpOIecce OOYICHHUS,

e  pemiarh 3a/1a4d HA MPOLICHTHI, B TOM YHCIIC, CIIOKHBIC MPOIEHTHI C 000CHOBAHUEM, HCIIOJIB3YS Pa3HbIe CIIOCOObI;

e  pemarh JOrMYECKHE 33]]a4i Pa3HbIMU CIIOCO0aMHU, B TOM YHUCIIC, C ABYMs OJIOKAMH U C TPEeMsl OJIOKaMHU JaHHBIX C TOMOIIBIO TaOJIHIL;

e  pemarh 33Jauu 10 KOMOMHATOPUKE ¥ TEOPUH BEPOSTHOCTEH Ha OCHOBE UCIIOJIB30BAHUS H3YYCHHBIX METOJIOB M 0OOCHOBBIBATH PEIICHUE;

e  pemarh HECIOKHBIC 33/1a4H [0 MATEMATUIECKON CTaTUCTHKE;

®  OBJIAJICTh OCHOBHBIMU METOJIAMH PEIICHHUS CIOXKETHBIX 3a/1a4: apu(METHUCCKHH, anreOpandeckuii, nepedop BapuaHTOB, TEOMETPHUCCKUH,
rpaduyecKuil, IPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YYEHHBIMU CUTYaLUSX.

B noBceaHeBHOI )KM3HU M PU U3YYE€HHH IPYTHX NMPEIMETOB:

®  KOHCTPYMPOBATH HOBBIC JUIS JAHHOM 3aJayMl 33/Ia4HbIe CUTYAIlUU C YYETOM PEalbHBIX XapaKTEPUCTUK, B YACTHOCTH, TIPH PEIICHUH 3a/1a4
Ha KOHOCHTpPAIUHW, YUUTBIBATH IJIOTHOCTH BCUICCTBA, PCHIATE U KOHCTPYHUPOBATH 3a/1a4M HAa OCHOBC PaACCMOTPCHUA PCAJIbHBIX CI/ITyaIII/II\/JI, B KOTOPBIX HE
TpeOyeTcsi TOUHBII BEIYMCIUTEIBHBINA Pe3ybTaT;

e  pemaTh 337a4M Ha JBIKCHHUE 110 PEKE, pacCMaTpPHBasi pPa3HbIe CUCTEMBI OTCUETA;

e  KOHCTPYMPOBATH 33JJaUHbIE CUTYAI[H, IPUOJIMKEHHbIE K peaIbHON JEMCTBUTEIbHOCTH.

I'eomerpuyeckue Gpurypsl

e (CB00OOIHO OMEPHPOBATH TEOMETPUIECKUMHU TIOHATHSMH IIPU PEIICHUH 3a/1a4 ¥ TPOBEICHUN MaTEMaTHUECKUX PacCyKICHHIA;

®  CaMOCTOSITENTLHO (POPMYIHPOBATH ONpPENEIICHUS TeOMETPUUYECKHX (HUTYp, BBIABHIAaTh TUIOTE3BI O HOBBIX CBOMCTBAaX W IIPH3HAKAX
reoMeTpuyeckux (GUryp 1 000CHOBBIBATh UM ONPOBEPraTh UX, 0000IIaTh UM KOHKPETU3UPOBAThH PE3YyIbTaThl HA HOBBIE KJIacChl (UTYp, IPOBOIUTH B
HECJIOXKHBIX CTydasx KiacCH(pUKauio GUryp 1mo pa3imuHbIM OCHOBAHHUSM;

e JccleloBaTh UYEPTEXKHM, BKIOYAs KOMOWHanuMu (QUryp, WH3BIEKaTh, WHTEPIPETUPOBATh U  INPeoOpa3oBbIBaTh HH(OpMAIHIO,
NpPE/ICTABICHHYIO HA YepTekKax;

° pemaTth 3aJa4ru rCOMECTPUUYCCKOro COACpXKaHWA, B TOM YHUCIIC B CUTyalUsaX, KOrjga aJrOpUTM PEIICHHA HE CICAYCT SABHO M3 YCJIOBUA,
BBITIOJIHATH HEOOXOAMMBIE JUIS PELICHUS 3a/1a4yd JOTOIHUTEIbHBIE MOCTPOCHHS, UCCIEI0BAaTh BO3SMOKHOCTh NMPUMEHEHUS TEOpeM U (OpPMYI IS
pelieHus 3a1ay;

e  (GOpMyYIUPOBATH M JIOKA3BIBATH TEOMETPUUYECCKHE YTBEPKICHHUS.



B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  COCTaBJIATh C UCIOJIb30BAHUEM CBOWCTB F€OMETPUUECKUX (PUTYyp MaTeMaTHUYECKUE MOJENHN JUIsl PELICHUs 3aa4 IPaKTUYECKOro Xapakrepa
U 3aJa4 U3 CMEXHBIX JIUCLUUIUIMH, UCCIEI0BATh ITOJIyY€HHBIE MOJCIN U UHTEPIIPETUPOBATL PE3YJIbTAT.

OTtHoweHnst

e BiageTh NOHATHEM OTHOILIEHUS KaK METAIIPEIMETHBIM;

e CcBOOOJHO ONEPHPOBATH MOHATHAMH: PABEHCTBO (UTYp, paBHbIE (UTYpPHI, PABEHCTBO TPEYTOJBHUKOB, MapaUICIbHOCTh MPSIMBIX,
HEePIEHAUKYIPHOCTD MPSIMBIX, YIVIBI MEXKIY NPSIMbIMH, HNEPIEHAUKYIAP, HAKJIOHHAs, MPOeKLus, nojgodue guryp, nogoOHsle GUrypsl, MOJ00HbIE
TPEYrOJIbHUKU;

®  UCHOJB30BATh CBOMCTBA MMOO0MS M paBEeHCTBA (PUTYp MPH PEIICHUH 3a/1a4.

B noBcenHeBHOM KM3HHM U NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  UCHOJb30BATh OTHOLICHHUS JJIS IOCTPOCHUS M UCCIIEAOBAHUS MaTeMaTHYECKUX MoJiesieil 00beKTOB peaabHOM JKU3HU.
N3mepenus u BoIMcIeHUS

e (CBoOOAHO OIEpHPOBATH MOHATHUSAMH JUIMHA, IUIOMAAb, 00BEM, BEIMYMHA Yrjla Kak BEJIMYMHAMHM, HCIIOJIB30BAaTh PAaBHOBEIHKOCTh M
PaBHOCOCTABJIEHHOCTh IIPU PEIICHUH 3aJad Ha BBIUYMCIIEHUE, CAMOCTOSITEJBHO IOJIy4yaTh M UCIOJIb30BATh (POPMYJIBI /ISl BBIYUCICHUH IUIOIAAen U
00BbEeMOB (HUTYp, CBOOOAHO OINEPHUPOBATH IUPOKUM HaOOpOM (HOpMYJ Ha BBIUMCIEHHE NPH PEIICHUH CIOXHBIX 33a1ad, B TOM YHCIE W 3a/1a4 Ha
BBIUUCIIEHHE B KOMOUHAIMSIX OKPYXHOCTH U TPEYroJIbHHUKA, OKPY>KHOCTH U YETHIPEXYTOJIbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPHUU;

®  CaMOCTOATENIbHO (hOPMYJIUPOBATh FMIIOTE3bI U IPOBEPATH UX JOCTOBEPHOCTb.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHH APYTHX NPEAMETOB:

e  cBOOOJIHO omepupoBaTh (hopMyaamMH MPH PELICHUH 33134 B IPYTUX y4eOHBIX MpeaAMeTax U IpHu NpoBeIeHMH HeOOXOAMMbIX BBIYMCICHHH B
peanbHOU KU3HH.
I'eomeTpuyeckue nocTpoeHus

e  OmnepupoBaTbh MOHATHEM HaOOpa IEMEHTOB, ONPEACISIONINX T€OMETPUIECKYIO PUTYpY,

e  BJaJeTh HAOOPOM METOJIOB MOCTPOEHUH LIUPKYJIEM U JIMHEHKOM;

e [IPOBOJIUTH AHAJIU3 U PEATU30BBIBATH JTAIbl PEIICHUS 3a7a4 Ha [IOCTPOCHHE.

B noBcexHeBHO KU3HM M TIPU M3YUYEHHHU APYTUX NPeIMETOB:

®  BBINOJIHATH IOCTPOEHHUS HA MECTHOCTH;

®  OLEHUBATh Pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOILIET0 MUPA.
IIpeoOpa3oBanus

e  OmnepupoBaTh ABIKEHUSIMHU U IPe0Opa30BaHUSMU KaK METAPEeIMETHBIMU MOHSITUIMU;

e  OmnepupoBaTh NMOHATHEM JBMKEHHS U MpeoOpa3oBaHus MOA0OHUS JUisi 000CHOBaHUI, CBOOOJHO BJa/EeTh NMpUEMaMH MOCTPOEHUs QUryp ¢
MIOMOIIIBIO JBMKEHUH U IpeoOpazoBaHus o100us, a Takke KOMOWHAIMSMU JABM)KEHUH, ABMKEHUN U TPeoOpa3oBaHMiA;

®  UCMOJB30BaTh CBOMCTBA JBMKEHUN M MpeoOpa3oBaHUM Ui NMPOBEIEHHUS O0OOCHOBAHUS M JI0KA3aTeNbCTBA YTBEP)KICHUH B T€OMETPUU U
JpYTUX y4eOHBIX MpeIMeTax;

®  [0JH30BAThCSI CBOMCTBAMU JIBIXKEHUHN U peoOpa30oBaHMii P peIeHUH 3a/1ad.



B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

® [PUMEHSTH CBOMCTBA JBMKCHUI U IPUMEHATH N101001e AJI TOCTPOCHUN U BBIYUCIICHUH.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CB00OOAHO OINEpPUPOBAThH MOHATUSMHU BEKTOpP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEACHHUE BEKTOpa Ha YMCIIO, CKaJSPHOE MPOU3BEICHHE
BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH, KOOPJAMHATBI BEKTOPA;

®  BJIAJIETh BEKTOPHBIM U KOOPJAMHATHBIM METOJIOM Ha IUIOCKOCTH JJISI PELICHUS 3a/1a4 Ha BBIYMCIICHUE U JJOKA3aTENbCTBA;

®  BBINOJIHATH C MOMOIIBI0 BEKTOPOB M KOOPJAUHAT JOKA3aTEIIbCTBO M3BECTHBIX €My I€OMETPHYECKHX (aKTOB (CBOMCTBA CpPEeIHUX JTUHUM,
TEOpPEM O 3aMeuaTeNIbHBIX TOUKaX U T.I1.) U MOJIy4aTh HOBbIE CBOWCTBA U3BECTHBIX (DUTYD;

®  CIOJIb30BaTh YpaBHEHUS (DUTYp IS pelIeHHs 3aa4 U CAMOCTOATEILHO COCTABIISATh YPABHEHUS OTJCIbHBIX IIJIOCKUX QUTYD.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NPeIMeTOB:

®  HCIIOJIB30BATh IMOHATHS BEKTOPOB M KOOPIMHAT JIJISl pEUICHHS 3a/1a4 110 (GU3HKe, reorpaduu U ApyruM yu4eOHBIM MPeIMETaM.
HUcTopuss MaTeMaTHKH

e JloHumMaTh MaTeMaTHKy KaK CTPOTO OPraHM30BAHHYIO CHUCTEMY HAy4HbIX 3HAHHH, B YaCTHOCTH BIAJETh NPEICTABICHUAMU 00
AKCMOMAaTUYECKOM ITOCTPOEHUH F€OMETPUU U NTEPBUYHBIMU MPEJICTABICHUAMH O HEEBKIIMIOBBIX T€OMETPHUSIX;

® paccMaTpuBaTh MAaT€MATUKy B KOHTEKCTE MCTOPUM PA3BUTUS LUBUIIM3ALMM U UCTOPUM PA3BUTHS HAYKH, IOHUMATh POJIb MAaTEMaTUKHU B
pa3Butuu Poccun.
MeToabl MaTEMATHKH

e BiageTh 3HaHUAMHU O PA3TUYHBIX METOAAaX 0OOCHOBAHMS U OMPOBEPKEHUS MATEMATHUECKUX YTBEPKIACHUM M CAMOCTOSITENIbHO IPUMEHSATH
UX;

®  BJAJCTh HABBIKAMHU aHAJU3a YCJIOBHS 3aJ]a4M U ONIPEICIICHUS MOIXOSAIIUX JIJIs PEeIICHUs 3a7a4 U3y4YeHHBIX METOIOB WJIM UX KOMOWHAIINIA;

®  XapakTepU30BaTh MPOMU3BEACHUS MCKYCCTBA C YYETOM MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE, UCMOJb30BATH MATEMATHYECKHE
3aKOHOMEPHOCTH B CAMOCTOSITEIIBHOM TBOPYECTBE.

. Conepxxanue yueOHOr0 nmpeamMera, Kypca

CopepxaHue KypcoB MaTeMaTHKU 5—6 KJaccoB, aareOpbl U reoMeTpun 7-9 kinaccoB 0ObEAMHEHO KAaK B MCTOPUYECKHU CIIOKUBIIMECS JTUHUU
(uucnoBas, anreOpanueckasi, reoMeTpuyeckas, (yHKIMOHaNbHas M Jp.), TaK U B OTHOCHUTEIILHO HOBBIE (CTOXacTHYecKas JUHHS, «peasibHas
MaTemaTukay). OTeabHO MPEICTaBICHbI JINHUS CIOKETHBIX 33/1a4, HICTOPUYECKas JIMHUS. DJIEMEHTbl TEOPHUH MHOXKECTB U MaTEMaTUYECKOM JIOTUKH

Cornacho ®I'OC ocHoBHOro o0miero oOpa3oBaHUs B Kypc MaTeMaTHKH BBeACH pasznen «Jlormka», KOTOpBI He MHpearnoyaraer
JIOTIOJTHUTEIBHBIX YAaCOB HAa M3YYEHMM U BCTPAUBAETCS B Pa3jIM4YHbIEe TEMbl KypCOB MaTeMaTHKU M MH(MOPMATUKHU U MPEABAPSAETCS O3HAKOMIIEHHUEM C
AJIEMEHTAaMU TEOPUH MHOXKECTB.

MHo:kecTBa M OTHOLIEHHMSI Mex1y HMMH. MHOXECTBO, Xapakmepucmuieckoe c8OlUCHmE0 MHOMCeCmsd, FIEMEHT MHOXKECTBA, nycmoe, KOHEeYHoe,
beckoneynoe mHoocecmeo. llogmHOKecTBO. OTHOLIEHHWE MPHHAJICKHOCTH, BKIIOYEHHS, PABEHCTBA. OJIEMEHTHI MHOXECTBA, CIOCOOBI 3aJaHus
MHOKECTB, PACNO3HABAHUE NOOMHONCECME U ITIEMEHMO8 NOOMHONCECME C UCNONIb308AHUEM KPY208 Dlinepd.

Onepauun Hag MHokecTBamu. Ilepeceuenne u oObeAMHEHHE MHOXECTB. PasHocmb muodcecms, dononnenue MHodxcecmea. HMnmepnpemayus
onepayuti Ha0 MHOACECMEAMU C NOMOWBIO KpY208 Diinepa.



JJeMeHThI Joruku. Omnpenenenue. YTBepxkaeHUs. AKCHOMBI U TeopeMbl. JlokaszarenbcTBo. JlokazaTesnbCcTBO OT MpOTUBHOro. Teopema, oOpaTHas
nanHoi. [Ipumep u koHTpIpUMED.

Bbicka3piBaHusi. VCTUHHOCTP M JIOXKHOCTb BbICKa3blBaHUs. Crodicnbie u npocmoele evickaszviganus. Onepayuu HAO BbICKA3LIGAHUAMU C
UCNONb306AHUEM JO2UYECKUX CEA30K: U, UNU, He. YCl06Hble 8bICKA3bIBAHUS (UMNIUKAYULL).

Coaepixanue Kypca MaTeMaTHKH B 5—6 kiaccax
HarypaJbHble 4yuciIa U HYJIb
HarypajbHbIil psig yHMces U ero cBoiicTBa
HatypanbHoe 4uCIIO, MHOXECTBO HATypaJlbHbIX YHCEN M €ro CBOMCTBA, M300pa’k€HHE HaTypalbHbIX 4YHUCE] TOYKAMM HA YHUCIOBOW MPSMOM.
Hcnons3oBaHne CBOWCTB HATYPAJIBHBIX YHMCEII IIPU PELLIEHUN 33/1a4.
3anuch U YTeHHe HATYPAJIbHBIX YHCEJ
Paznmune mexny mudpoit u uuciom. [lo3unmoHHas 3amuch HATYpaJIbHOTO YMCIIA, TOMECTHOE 3HA4YeHUE IMHU(PBI, pa3psabl U KIAcChl, COOTHOIICHUE
MEXy IBYMsI COCEJTHUMHU Pa3psIHbIMU €IUHHUIIAMU, YTEHNUE U 3aIIUCh HATYPAJIbHBIX YHUCEIN.
OxkpyriieHue HaTypPaJIbHBIX YHCe
Heo6xoaumocts okpyriienus. [IpaBuiio okpyrieHus HaTypaibHbIX YHUCEIL.
CpaBHeHMe HATYpPaJILHBIX YHcesl, CPaBHeHHe ¢ yncyaoMm ()
IToHATHE O CpaBHEHUU YHUCENl, CPABHEHUE HATYPaJIbHBIX YHMCEN APYT C APYrOM U C HyJeM, MaTeMaTH4yecKas 3aliCh CPaBHEHUH, CIIOCOObI CPaBHEHMS
4HCell.
JeHcTBHA ¢ HATYPAJIbHBIMH YHCIAMH
CrnosxeHue 1 BbIYUTaHHE, KOMIIOHEHTHI CJIOKEHUS U BBIUNTAHUS, CBSI3b MEXAY HUMH, HAXOKJIEHUE CYMMBI U Pa3HOCTH, U3MEHEHUE CYMMBbI M Pa3HOCTH
IIPY U3MEHEHUH KOMIIOHEHTOB CJIO’KEHHUS U BEIUUTAHUS.
YMHOKEHUE U JIeJIeHUE, KOMIIOHEHTbl YMHOKEHUS U JIEJIeHUSI, CBSI3b MEKy HUMH, YMHOKEHUE U CII0)KEHHUE B CTOJIOMK, JIEJIEHUE YTOJIKOM, IPOBEpKa
pe3yibTara ¢ MOMOIIBIO MPUKHUJIKKA U 0OpAaTHOTO IEHCTBHUS.
[IepemecTUTENBHBII M COYETATENBHBIA 3aKOHBI CJIOKEHHS M YMHOKCHMS, PACHpPEICIUTENbHbIM 3aKOH YMHOXEHUS OTHOCUTEIBHO CIIOKEHUS,
00OCHOBaHHUE aJITOPUTMOB BBIMOJHEHUS apU(METUYECKUX J1eHCTBUH.
CremneHb ¢ HATYpaJbHBIM MOKa3aTeJeM
3anuch 4ncia B BUJIE CyMMBI pa3psiiHbIX ClIaraéMbIX, OPSAAOK BBIIOJIHEHUS IEHCTBUIN B BBIPAXKEHUSX, COJEP/KALINX CTENIEHb, BEIUUCICHUE 3HAYEHUI
BBIPAXEHUI, COIepKALUX CTEIEHb.
Yuci10BbIe BbIPAKEHUS
UucnoBoe BbIpaXXEHHE U €ro 3HaYCHHE, OPSAI0K BBIOJIHEHUS JeHCTBUIA.
Jlenenne ¢ ocTaTkOM
JleneHne ¢ 0OCTaTKOM Ha MHOXKECTBE HATypPaJIbHBIX YMCEN, CBOWCTBA JIEJIEHUA ¢ OCTaTKOM. [IpakTdeckune 3a1aun Ha I€JIEHUE C OCTATKOM.
CBoiicTBa M NPU3HAKH JJIMMOCTH
CBOMCTBO 1€IMMOCTH CYMMBbI (pazHocTH) Ha uucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku aenumoctu Ha 4, 6, 8, 11. JlokazaTenbcTBO
IIPU3HAKOB JEIUMOCTHU. PellleHne NpakTUUecKUX 3a1a4 ¢ IPUMEHEHUEM NIPU3HAKOB JEIMMOCTH.



PazsioxeHue 4uc/ia Ha NpoOCTbie MHOKUTEIN

[IpocThie 1 cocTaBHBIE YUCIIA, pEIIETO JpaTocheHa.

PaznoxeHue HaTypalabHOIrO 4YMClIa HA MHOXKUTENH, PA3OKEHHE Ha MpocThle MHOXUTenH. KonuuecTBo nenurtenel yucia, alroOpuTM pa3iiokKeHUs
YHcia Ha MPOCThIE MHOXKHUTEIH, OCHOBHAS TeOpeMa apu(METHKH.

AsiredOpanyeckue BbIpasKeHMsI

Hcnonb3oBanue OyKB /1151 0003HAUCHHSI YMCEIT, BBIYUCICHNUE 3HAYCHHUS areOpandecKoro BhIPaKEHUs, IPUMEHEHUE areOpandecKuX BBIPAKECHUHN JUIs
3aIlMCH CBOMCTB apudMeTHuecKux JeicTBUM, Ipeodpa3zoBaHue anredpandeckux BbIPAKEHUH.

JeuTesu M KpaTHbIE

Jlenutenb W €ro CBOMCTBa, OOWIMHM JenuTenb ABYX W Oosee yucen, HauOOJbUIIMHA OOIIMI JeIuTenb, B3aUMHO MPOCThIE UHUCIA, HAXO0XKJICHHUE
HauOoJbIIero o0mero aenmrens. KpatHoe u ero cBoiicTsa, o0Iiee KpaTHOE JABYX M OoJiee Yucell, HauMeHbIIee 001ee KpaTHOE, CIIOCOOBI HaX 0 KICHHS
HaMMEHbLIEro 00IIero KpaTHOro.

JApoou

OO0bIKHOBEHHbIE IPOOH

Jouns, 9yacTe, ApoOHOE YKCcio, ApoOk. J[poOHOE Ynciio Kak pe3ynbTar aeneHus. [IpaBuiibHbIe U HEMpPaBUIIBHBIE TPOOH, CMEIIaHHAas Ipo0b (CMemaHHoe
YHUCIIO0).

3anucek HaTypaJIbHOTO YKCia B BUAE ApOoOH C 3aJaHHBIM 3HAMEHATeNIeM, TPeoOpa3oBaHne CMEIIAHHOW Jpo0r B HEMIPABHIIBHYIO APOOL M HA00OPOT.
ITpuBenenue apobeii k oduemMy 3HamMeHaTen0. CpaBHEHUE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHue 1 BEIYMTaHHE OOBIKHOBEHHBIX Apo0eil. YMHOKEHUE U JieNieHie OOBIKHOBEHHBIX POOEH.

Apudmernyeckre AeHCTBHUS CO CMEIIaHHBIMU JIPOOSMH.

Apudmerrueckue AeMCTBUS ¢ JPOOHBIMU YHUCTAMH.

CriocoObl panMoHaIU3aMK BEIUMCIEHUH U UX IPUMEHEHUE NPU BHIOIHEHUH JICHCTBUH.

JecaTu4HbIE IPOOH

Ienas u qpoOHas yacTu AecaTu4HoM apobu. [IpeobpazoBanue necATUYHBIX poOel B 0ObIKHOBEHHbIE. CpaBHEHHE JECATUUHBIX JIpoOel. CioxeHue u
BbIUWTAHUE JIECATUYHBIX ApoOeil. OKpyriieHne AecATUYHBIX po0eil. YMHOKEHUE U JielIeHne IecATUYHbIX apooOeil. [IpeoOpazoBanne 0ObIKHOBEHHBIX
npoOeit B necstuunbie 1podu. KoHeunble 1 6eCKOHEUHbIE 1eCATHUHBIE IPOOH.

OTHoleHMe ABYX umces

Macutab Ha mane u kapte. [Iponopunu. CBoiicTBa MponopIyii, NpUMEHEeHNe MPOIOPLHUI U OTHOILEHHUH PU PELIeHNH 3a/1a4.

Cpennee apudgmeTnyeckoe qyuceJi

Cpennee apudmernyeckoe AByX ymcen. M3o00paxenne cpeaHero apu(MeTnyeckoro AByX 4MCel Ha YUCIOBOM MpsAMOil. Perienne npakTnyeckux 3a1ad
C MpUMEHEHNEM cpeiHero aprudmeTrueckoro. CpenHee apudMeTnyeckoe HeCKOIbKUX YUCEIL.

IIpoueHTsI

[TonsiTe mponeHta. BoluncieHue NTPOLUEHTOB OT YHMCIAa U YHUCHIA [0 W3BECTHOMY MPOIEHTY, BbIpaKEHHE OTHOILIEHHUS B MpoleHTax. Perienue
HECJIOXKHBIX MPAKTUYECKUX 3a/1a4 C IPOLIEHTaMHU.

JAuarpamMmmel

Cronbuatble ¥ KpyroBble AUarpamMmbl. M3Biedenne nuadopmauu u3 guarpamMm. M3o0paxenue nuarpaMm Mo YMCIOBBIM JaHHBIM.



PanmnonaJjnHbIe ynciia

IToJi0kuTeIBHBIC M OTPHIIATEIbHBIC YHCJIA

N306paxenune yucen Ha 4UCIOBOHM (KoopauHaTHON) mpsimoil. CpaBHeHHe yucesl. Moaynb 4yuclia, TeoMeTpudeckas MHTepIpeTanus MOy 4Yucia.
JIecTBUS € NTOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YMCIAMU. MHOKECTBO 1IEJIBIX YHCEI.

IHonsiTue 0 pauMoHaIbHOM YHucJe. [lepBrUUHOE TPeACTABICHUE O MHOKECTBE PALIMOHANIBHBIX uncen. J[elicTBHS C pallnOHaIbHBIMHU YHUCIAMU.
Pemenne TekcToBBIX 32124

EauHunbl u3mMepeHuii: JIMHBI, TUIOMIAAU, 00beMa, MacChl, BpEMEHHU, CKOPOCTU. 3aBUCUMOCTU MEXKIY €IMHULAMU U3MEPEHUs KaXJ0H BETUYHUHBI.
3aBUCUMOCTH MEXy BEIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; IPOU3BOIUTEIBHOCTD, BpeMs, pad0Ta; 11€Ha, KOJINYECTBO, CTOUMOCTb.

3agauu Ha Bce apudMeTHYECKHUE TeiiCTBUS

Pemenne TekcTOBBIX 3a1a4 apudMeTHuecKkuM crocobom. Mcmonb3oBanue Tabimi, cxem, YepTexel, IPYrux CPeACTB MPEICTABICHUS JaHHBIX MPU
pelIeHny 3a/1a4u.

3agauu Ha IBHKeHHe, Pa00Ty U MOKYIIKH

Pemienne HecnoXXHBIX 3a7]a4 HAa JBUKEHHUE B MPOTUBOIOJIOKHBIX HAIIPaBICHUSAX, B OJJHOM HAIpPABJICHUH, IBUKEHHUE 10 PEKE 10 TEYEHUIO U MPOTUB
TeueHus. Pemenne 3a1a4 Ha COBMECTHYIO paboTy. [Ipumenenune npobeii mpu pelieHny 3a1ad.

3aga4u Ha YACTH, 10JIH, IPOLEHTHI

Pemenne 3a1ay Ha Hax0KJI€HHE YaCTH 4YMCJIa M YUCia 10 €ro 4yacTh. Pemenne 3a1a4y Ha npoueHTs! ¥ oM. [IpuMeHenne nponopuuii npu pelieHny
3azay.

Jlornueckue 3agaumn

Perienne HeCIOXKHBIX JIOTHYECKUX 3a/1ad. PereHue Joruueckux 3ajau ¢ moMoIbto rpados, TaOIHII.

OcHoBHbBIE MeTO/IbI pellieHUs] TEKCTOBBIX 3a4a4: apu(pMeTHUECKHii, nepedop BapuaHTOB.

Harusanas reomerpus:

Qurypsl B okpyxatoniem mupe. Harnmsgnele npeacraBieHuss o Gurypax Ha IUIOCKOCTH: HpsiMasi, OTPE30K, JIyd, yroJi, JOMaHas, MHOTOYTIOJbHUK,
OKPY’KHOCTb, KpYr. UeTbIpeXyrojlbHUK, IpSAMOYIOJbHHUK, KBajapaT. TpeyroibHUK, BHUABI TPEYTOJBHHUKOB. IIpaBuibHBIE MHOIOYrOJBHUKH.
N300paxeHne OCHOBHBIX reoMeTpuyeckux Quryp. B3aummHoe pacrnosokeHue AByX NPSMBIX, JBYX OKPYXKHOCTEH, MpSAMON U OKpYKHOCTH. [[nunHa
oTpe3ka, JoMaHoH. Enununel m3mepenus amuHbl. [loctpoeHne oTpes3ka 3agaHHON uMHBL. Bunel yrios. I'panmycHas mepa yria. M3mepenue u
ITIOCTPOEHHUE YIIIOB C IOMOIIBIO TPAHCIIOPTHPA.

[Tepumerp mMHOroyronbHuka. [loHsTue miuomanu GUIrypbl; eAMHULBI U3MepeHHs Iuiomaau. [lnomans npsMoyroiabHMKa, KBajaparta. [IpubiarmkeHHOe
U3MepeHue miomnaau Guryp Ha kieryatoit Oymare. PaBHoBenukue Gurypsi.

Harnsiiaelie npencTaBieHust 0 IpOCTPAaHCTBEHHBIX (Urypax: KyO, mapajuieNenune], npu3Ma, nupaMuaa, map, chepa, Konyc, mwmuap. M3obpaxenue
pocTpaHcTBEHHBIX puryp. [lpumeps! ceuennit. Muororpanuuku. [IpaBunbHbie MHOrOrpaHHUKH. [IpuMepbl pa3BepTOK MHOTOTPAaHHUKOB, IIMJIMHIPA U
KOHYCa.

[Tonsitne o6bema; enuHUIBI 00beMa. OOBEM PSIMOYTOJILHOTO MapajuieNenumesna, Kyoa.

[Tonsatue o paBeHctse ¢uryp. LlenTpanbHas, oceBas U 3epKajibHas CUMMETpUH. M300pakeHne CUMMETPUYHBIX UTYp.

Pemenne npakTuyeckux 3ajgad ¢ IPUMEHEHUEM IIPOCTEHIINX CBOUCTB (DUTYD.

Hcropus MmaTeMaTUKHU



[TosiBnenue nudp, OykB, weporiudoB B mporecce cuera W pacupeneiacHus npoaykroB Ha JlpesHem bamxaem Boctoke. Cs3zp ¢ Heonmuruueckoi
PEBOJIIOLIUEH.

Poxxnenue mectuaecaTepuuHoON cucTeMbl cuucienus. [losiBienue ecsTHHOM 3anucy Yuced.

Poxxnenue u pazsutue apudmernku HarypansHbix ynucen. HOK, HO/I, npoctsie uncna. Pemero Oparocdena.

[TosiBeHre HyJISI K OTPHUIATEIIBHBIX YHCEN B MaTeMaTuke ApeBHOCTU. Pob Jlnodanra. [Touemy (—1)(—1) =+1?

JHpo6u B BaBunone, Erunrte, Pume. OTkpbiTHE AecaTHUHBIX ApoOeil. CtapuHHbIe cucTeMbl Mep. JlecsTuunbie poOu W METpUYecKas CUCTeMa Mep.
JI. Maraunxuii.

Conep:kanue Kypca MaTeMaTuKH B 7-9 Ki1accax (0a30Bblid Kypc)
Anreopa
Yucna
PaunonasbHbIe YHCIA
MHO0ecTBO palmoHaNbHBIX yrcen. CpaBHEHHE pallMOHATBHBIX Yncen. J[efCTBUS ¢ palluOHABHBIME YUCIaMU. [Ipedcmasienue payuoHaibHO20 YUCIA
decsamuunou 0poobIo.
HppanunonanbHbIe YHuCIa

[TonaTHe MppanroHaIbHOrO Yucia. Pacro3HaBaHue MppaluoHaNbHBIX yucel. [IpuMepsl 1oka3aTenbCTB B anreOpe. MppaunoHaIbHOCTh 4yMciIa \/E
ITpumenenue B reomerpun. Cpasnenue uppayuonanrvrulx yucen. Mroocecmeo 0eucmseumenbHbix Yucei.

Tostcoecmeennwvie npeodpazosanus

Yucaosbie 1 OyKBEHHbIC BbIPAKCHHS

Bripaxkenue ¢ nepemeHHO. 3HaueHHe BbIpakeHUs. [locTaHOBKA BBIpayKEHUN BMECTO EPEMEHHBIX.

Leibie BoIpaKeHUs

CreneHb ¢ HaTypalIbHBIM [TOKa3aTeleM U ee cBoicTBa. [IpeobpazoBanus BbIpaXKeHH, COIepKalIUX CTENEHN C HaTypaJlbHBIM MOKa3aTeJIEM.

OnHouneH, MHorowieH. /leficTBus ¢ oJlHOWIEHAMH M MHOTOWIEHAMH (CI0XKEHUE, BhIYMTAaHUE, YMHOKEHHUE). POpMyIIbl COKpAIIEHHOTO YMHOKEHUS:
pa3HOCTb KBaJpaToB, KBaJpaT CyMMbl WU pa3HOCTH. Pa3nokeHWe MHOrousjeHa Ha MHOMKUTEIM: BbIHECEHHE OOILEro MHOXHTENS 3a CKOOKH,
2PYNNUPOBKA, NPUMeHeHUe POPMYIl COKpaueHH020 yMHod cenus. Keaopammuwiii mpexunen, paznoscenue kaopamHmoco mpexuieHa Ha MHONCUMENU.
/{poOHO-panuOHAbLHBIE BhIPAKEHHUS

Crenenb ¢ uenbiM mokasareneM. lIpeoOpa3oBanue ApOOHO-IMHEHHBIX BBIPAXKEHUIN: CIOXKEHUE, YMHOXKEHHUE, JaeieHue. Anredpandeckas JIpoOb.
JlomycTuMble 3Ha4eHHsI TIEpEMEHHBIX B JPOOHO-pallMOHANBHBIX BbhIpakeHusX. CokpaieHue anredpandeckux Aapooeil. [IpuBenenue anredpanyeckux
apo0eit k obmemMy 3HameHarento. J{efcTBus ¢ anredGpandeckuMu ApoOsSMH: CII0KEHNE, BBIYUTAaHHE, YMHOXKEHHE, JIeJICHNE, BO3BEICHUE B CTEIICHb.
[IpeoOpa3oBanue BbIpakeHH, COIEPIKALIUX 3HAK MOYJIS.

KBanparnbie kopHu

Apudmernueckuil KBaJapaTHbI KopeHb. [IpeoOpazoBaHue BbIpaK€HUM, COAEpKAllUX KBaJpaTHbIE KOPHU: YMHOXKEHHUE, JEJIEHHE, BbIHECEHHE
MHOXUTEIS U3-110]] 3HAKa KOPHS, BHECEHUE MHOXUTEIS IO/ 3HAK KOPHS.

Ypasnuenusn u nepasencmea



PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MepeMEHHOM.

YpaBHeHust

[TonaTue ypaBHEHHs U KOpHS ypaBHeHHUs. [IpencTaBieHue o paBHOCHIBHOCTH ypaBHeHHNA. OONacTh onpeneneHus ypaBHeHus (001aCTh TOMYCTUMBIX
3HAYCHHUH IEPEMEHHON ).

JIuHeiiHOe ypaBHEeHHE U ero KOPHU

Pemienue nuHelHbIX ypaBHeHUH. JIMHETHOE ypaBHEHUE ¢ MapaMeTpoM. KoinuecTBo KOpHEH JTMHEMHOTO ypaBHEHMS. PenieHrue TMHEUHBIX YpaBHEHUN
C IIapaMeTpoM.

KBaapaTHoe ypaBHeHHe M €0 KOPHH

KBagparusle ypaBHeHus. Henonnble kBagpaTHble ypaBHEHUA. /[MCKpUMHMHAHT KBAaJpaTHOTO ypaBHeHUs. POpMyiia KOPHEW KBAaJpPaTHOTO YpAaBHEHMS.
Teopema Buema. Teopema, obpamnas meopeme Buema. Penienue KBaJpaTHBIX YpaBHEHUMN:MCIOJIb30BaHUE (POPMYIBI JIJISI HAXOXKACHUS KOpPHEH,
rpaduyecKuil METO pEelIeHUs, Pa3JIOKEHUE HAa MHOXKHTENH, 110A00p KOpHEW ¢ Hconb3oBaHHeM TeopeMbl Buera. KonndyecTBo KopHEl KBaJIpaTHOTO
YpaBHEHUsI B 3aBUCHUMOCTU OT €ro AUCKPUMHUHAHTA. bukBajgpaTHble ypaBHEHHs. YpaBHEHHUsI, CBOJUMBIE K JMHEHHBIM U KBajapaTHbIM. KBagparHbie
YPAaBHEHUS C ITapaMETPOM.

JApo0HO-panMoHaIbHbIC YPABHEHUS

Pemenune npocremmx ApoOHO-TMHEHHBIX ypaBHEHUH. Pemenne 1poOHO-palnoHanbHbIX YpaBHEHUH.

MeTtob1 penieHus ypaBHEHH: METOIbl PABHOCHIIbHBIX NPEOOpa30BaHMii, METOJI 3aMEHbI IEPEMEHHOM, rpaduueckuii meto. Mcmnonbp3oBaHue CBOWCTB
(GyHKIWN TpU pelIeHUH YpaBHEHHM.

[Ipocreiiire UppalOHaIbHbIC YPABHEHHS BUIA [ f (x)=a, \/ f(x)= \/ g(x)-

Ypaenenus suoa x"=a .YpaBHEHUS B LENBIX YACIIAX.

Cucrembl ypaBHeHUH

VYpaBHeHUe ¢ IByMs IepeMEHHbIMU. JInHEHOE ypaBHEHHE C IByMs IlepeMeHHbIMU. [Ipsmas kak rpaduueckas MHTepHpeTanus JMHEMHOTO YpaBHEH Usl
C IByMsl IIEPEMEHHBIMH.

[TonsiTHe cucTeMbl ypaBHEHM. Penenne cucreMsl ypaBHEHUN.

MeTobl peleHus CUCTeM JIMHEHHBIX YPaBHEHUH € IByMsI IEpEMEHHBIMU: TpapuyecKuii METO, METOA CI0XKEHUs, METO]] TIOACTAaHOBKH.

CucreMbl TMHEMHBIX YPaBHEHUN ¢ TapaMeTPOM.

HepagencrBa

Uucnossle HepaBeHCTBA. CBOMCTBA YHMCIIOBBIX HEPABEHCTB. [IpoBepka cripaBelsIMBOCTH HEPABEHCTB NP 3aJaHHBIX 3HAYEHUAX IEPEMEHHBIX.
HepaBenctBo ¢ mnepemenHoi. Ctporme M HecTporue HepaBeHCTBa. OOnacTh ompeseneHus HepaBeHCTBA (00JIaCTh JOMYCTHMBIX 3HAaYeHUH
MIEPEMEHHOI).

PeleHre TMHENHBIX HEPABEHCTB.

KBanpaTtHoe HepaBeHCTBO U ero penieHus. PemeHue KBagpaTHbIX HEPABEHCTB: MUCIOJIb30BaHUE CBOWCTB U rpaduka KBaApaTUYHON (DYHKIUHU, METO]
MHTEPBAJIOB. 3aIMCh PELICHNs] KBaAPAaTHOTO HEPABEHCTBA.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.



CucreMbl HEPaBeHCTB

CucTteMbl HEPaBEHCTB C OJHOM MepeMeHHOH. Perienne cucteM HEpaBeHCTB C OJHOM MEPEMEHHOM: JIMHEHHBIX, KBAAPaTHbIX. M300paxkeHne pemeHus
CUCTEMBI HEPABEHCTB Ha YNCJIOBOM IPAMOM. 3alIUCh PELICHHUS CUCTEMBI HEPABEHCTB.

Dyukyuu

IMousiTne pyHKIUM

JlekapTOBbI KOOPAWHATHI HA TIIOCKOCTH. DopMupoBaHUe NPEACTABICHUN O METANpPeAMETHOM MOHATUU «KOOPAUHATHI». CIocoObI 3a1aHusl (DYHKITHIA:
aHAJMTUYECKUH, rpaduueckuii, Tabauunblid. I'padux Gynxmuu. I[Tpumeps! GyHKIU, MoTydaeMbIX B IPOLECCe UCCIEIOBAHUS PA3IMYHBIX PeaIbHBIX
MPOIIECCOB M pelIeHus 3a1a4. 3HadeHne QyHKIuu B Touke. CBoiicTBa (yHKIMI: 00IACTh OMpPENENeHusl, MHOKECTBO 3HAYCHUH, HYIIU, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YemHOCmb/HeuemHocmyb, IPOMEKYTKH BO3pacTaHUs U yObIBaHUs, HauOoJIblIee U HauMeHbllee 3HaueHus. MccnenoBanue pyHkuun
1o ee rpauKy.

IIpencraBnenue o6 acUMOTOTaX.

HenpepsiBHocTs QyHKImu. Kycouno 3aianubie GyHKINN.

JIuHeiiHasa pyHKUIUs

CpoiictBa M rpaduk JTUHEHHOW (QYHKIUH. YTIIOBOW KOX(QQHUIHMEHT mpsmoid. Pacmonoxenue rpaduka TUMHEHHOH (DYHKIMHM B 3aBUCHMOCTH OT €€
yrioBoro ko3dgduuuenta u ceoboanoro wieHa. Haxoxaenue ko3guuueHToB TuHeHON GyHKIMM 1O 33aHHBIM YCIOBUSAM: MIPOXOXKJIECHUE IPIMOM
4yepes JABE TOUYKH € 3aJaHHBIMHA KOOpAMHATAMU, IIPOXOKICHUE IPSIMOM Yepe3 JaHHYIO TOUKY U NTapaJUIEIbHON JAHHOU IIPSMOM.

KBaaparuunas pyHkumus

CpoiictBa W rpaduk KBagpatuuHo QyHKIMH (mapadona). Iloctpoenue rpaduka kKBagpaTuuHOW (yHKIMHM 1Mo Toukam. HaxokaeHue Hymen
KBaJpaTUYHOM (QyHKIIMM, MHOKECTBA 3HAUCHHH, IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

Oo0paTHas NPONOPUMOHAIBHOCTH

k
CaoiicTBa QyHKIMH y = K y = —. I'unepbouna.
X X
I'paguxu pynxyuii. Ilpeodpasosanue epapura gynxyuu y = f£(x) 015 NOCMPOeHUs 2PAPuUK08 PYRKYULL 6UOA y = gf (kx +b)+c -
. k
I'papuru ynrkyui y=at——, v= xoy=3Uxs y=|x-
x

ITocsienoBaTeIbHOCTH M IPOTrPECCHU

UYucnoas nocie1oBaTesIbHOCTh. [IpuMepbl UnCIOBBIX MOCIIE0BaTENbHOCTEN. beckoHeuHbIe MOcIe10BaTeIbHOCTH. AprUpMeTHIEcKas IPOrpeccus U ee
cBoiicTBa. ['eomerpuueckas nporpeccusi. @opmysna oOIIEero 4eHa U CYMMBI Nl IEPBBIX WICHOB apU()METHUECKON U T€OMETPUYECKON MPOTPECCHil.
Pewienue mexcmoguix 3adau

3agauu Ha Bce apuMeTHYECKHE AeliCTBUS

Pemenne TekcToBBIX 3a1ay apupMeTHUecKUM crocoboM. Mcmonbp3oBanue Tabiuil, cxem, YepTexel, APyrux CpeicTB MpPEICTaBICHUS AAHHBIX MPU
pELIEHNN 3aJa4H.

3agauu Ha IBHKeHUEe, Pa00OTy U MOKYIKH

AHanu3 BO3MOKHBIX CHUTYallMil B3aMMHOTO pACIOJIOKEHUS OOBEKTOB MPH MX JIBUKEHHH, COOTHOLIEHHS OOBEMOB BBIMOJHSAEMBIX padOT mpU
COBMECTHOMH paborTe.



3aga4u Ha YACTH, 10JIH, IPOLEHTHI

Pemenne 3a1ay Ha Hax0KJIEHWE YaCTH YMCJIA M YUCIA 10 €ro 4yacTu. Pemenne 3a1a4y Ha npoueHTs! U oM. [IpuMeHenne nponopuuii npyu peuie HUu
3az1ad.

Jlornueckue 3agaun

Pemenue nornueckux 3agau. Pemenue jornyeckux 3a1ad ¢ IOMOILbIO rpadoB, TaOIHLL.

OcHOBHBbIE MeTO/bI pelieHHs] TEKCTOBBIX 3a/1a4: apupMeTHudecKuii, anredOpandyeckuii, nepedop BapuanToB. [lepBuUHbIC MpenCTaBICHUS O APYTHX
METO/AX pelIeHus 3a/1a4 (reOMEeTpUUYECKUe U rpauecKue METOIbl).

CraTucThKa ¥ TEOpUsl BEPOSITHOCTEN

CraTucruka

Tabmuuynoe u rpaduyeckoe mpencTaBieHUE AAHHBIX, CTOJIOYATBIE W KPYrOBBIE IHArpaMMbl, rpaduKu, MPUMEHEHHE IuarpaMM MU Tpa(uKoB s
ONUCAHMs 3aBUCUMOCTEH peaJIbHbIX BEJIMYMH, W3BJIeUeHHEe HHPOpMauuu W3 Tabnuu, auarpaMm U rpaduxoB. OnucaTenabHble CTaTUCTHYECKUE
MOKa3aTeIy YHUCIOBBIX HAOOPOB: cpeaHee apupMeTHUecKoe, Meouarda, HauOoJblllee W HAMMEHBbIIEe 3HA4YCHUs. Mepbl pacceMBaHUs: pa3Max,
oucnepcusi u cmaHoapmHoe OmKJIOHeHUe.

CrnyyaitHast ©3MEHUYUBOCTh. MI3MeHUMBOCTD IIpU M3MepeHusX. Pemmaromue npasuiia. 3aKOHOMEPHOCTH B M3MEHUYUBBIX BEIMUMHAX.

CayuaiiHble cOObITHS

Cay4aiiHbple OTBITHI (IKCIIEPUMEHTHI), JJIEMEHTAPHBIE CITydaiiHbIe COOBITH (MCX0/b1). BeposTHOCTH 31eMeHTapHBIX cOObITHIA. COOBITHS B CITy4aitHBIX
HKCHEPUMEHTaX M OJaronpusATCTBYIOIIUE SJEMEHTapHble coObITHA. BeposTHOCTM ciyyaliHbIX COOBITMH. ONBITBI €C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMH CcOOBITHAMHU. Kitaccuueckne BEpOSITHOCTHBIE OIBITHI C HMCIOJIB30BAHWEM MOHET, KyOukoB. [IpencraBienue coOBITHI C TIOMOIIBIO
auarpamm Oisepa. [IpoTnBomnonoxHbIe cOObITHS, 00beANHEHNE U TepeceueHre coObITuid. IIpaBuino crnoxenus BepostHocTeil. CitydaiiHbIN BBIOOD.
[IpencraBnenue skcrnepuMeHTa B BHUAE AepeBa. HezaBucumbie cOOBITHS. YMHOXEHHE BEPOATHOCTEH He3aBUCUMBIX coObITHH. [lociemoBarenbHbie
He3aBUCHMbIe ncnbiTanus. [IpeacraBienne o He3aBUCUMBIX COOBITHSX B )KU3HU.

Dnemenmvi KOMOUHAMOPUKU

[IpaBuiao yMHOXEHHUs, MepecTaHOBKM, (axkTopuan yucia. CoueraHus M 4ducio coueTaHuid. Popmyna uucna couetanuid. TpeyrompnHuk Ilackans.
OnbIThl ¢ OOJNBIIMM YHCIOM PAaBHOBO3MOXKHBIX AJIEMEHTApHbBIX COOBITHH. BpIuncieHne BEpOATHOCTEH B OMBITaX C NPUMEHEHHEM KOMOWHATOPHBIX
¢dopmyn. Ucnbitanusa bepaymiu. Yenex u Heyaaya. BeposiTHocTH coObITHIA B cepuy ucnibiTaHuit bepHyiu.

Cnyuaitnvie geuuunsl

3HAKOMCTBO CO CIy4YallHbIMM BEIMYMHAMU Ha [pUMEpax KOHEUHBIX JUCKPETHBIX CIy4alHbIX BeIMYMH. PacrpeneneHue BepOATHOCTEH.
Matemaruueckoe oxunanue. CBoiicTBa MareMaruyeckoro oxuaanud. [lonsarue o 3akoHe Oonpiiux uyucen. M3mepenue BepositHocTel. [Ipumenenue
3aKOHa OOJIBIIMX YHMCEN B COLIMOJIOTUH, CTPAXOBAaHUH, B 3/JpaBOOXPAHEHNH, 00eCTIeueHIH 0€301aCHOCTH HACEeNICHHs B YPE3BbIYAHBIX CUTYAIHSX.

I'eomerpus

I'eomempuueckue guzypot

@urypsl B reOMeTPHHU U B OKPYKal0leM MUpe

I'eomeTpuueckas ¢purypa. PopMupoBaHHe MPEICTABICHUN O METAIPEAMETHOM MOHATUH «(DUTYpay.

Touka, TMHUS, OTPE3OK, MpsMast, JIyd, JIOMaHas, IJIOCKOCTb, Yrojl, OMCCeKTpHca yIila U €e CBOMCTBA, BUBI YITIOB, MHOTOYTOJIHUKH, KPYT.



OceBas cummeTpust reomeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi TeOMETpUUYECKUX (QUryp.

MHOroyroJibHUKH

MHOroyroiapHuK, €ro 3JIEMEHTbl M €ro CBOWMCTBA. Pacro3HaBaHME HEKOTOPBIX MHOIOYTOJIBHHKOB. Bwinykivie U HeGblnyKIble MHO20Y20NbHUKU.
[IpaBuibHBIE MHOTOYTOJIBHUKHU.

TpeyronbHuku. Beicota, mMenuaHa, OUCCEKTpHUCA, CpEAHAS JIMHUS TpEYrojbHUKA. PaBHOOEIpEHHBIH TPEYrolbHUK, €ro CBOWCTBA M IPU3HAKH.
PaBHOCTOpOHHMI TpeyronbHUK. [IpsAMOYrosbHBINA, OCTPOYTOJIBHBIM, TYIOYIOJBHBIM TPEyroJabHUKHM. BHemHue yribsl TpeyrojbHHKa. HepaBeHCTBO
TPEYrOJIbHUKA.

YersipexyronbHuku. Ilapamnenorpamm, pom0, NpsSMOYroibHHUK, KBajapar, Tpamenus, paBHoOeapeHHas Tpaneuus. CBOWHCTBA W MPHU3HAKH
napajiesiorpaMma, pomoa, npsiIMOyrojbHHKA, KBajpaTa.

OKpyKHOCTB, KPYI

OKpyKHOCTb, KpYT, UX 2JIEMEHTHI M CBOWCTBA; LIEHTPAJIbHBIE U BIIMCAaHHbIE yIibl. KacaTenbHas U ceKylas K OKpY»KHOCTH, UX CBOMCTBA. Brincanusie u
ONMCAaHHBIE OKPYKHOCTHU JUIsl TPEYTOJIbHUKOB, YETBIPEX YT OJIBHUKOB, ITPaBUIbHBIX MHOI'OYTOJIbHUKOB.

I'eomerpnueckue Gpurypsl B NnpocTpaHcTBe (00bEMHBbIE TeJIa)

MHoOrorpasHuKk M €ro ieMeHTbl. Ha3BaHus MHOIOTpaHHHUKOB C Pa3HBIM IIOJIOKEHUEM M KOJIMYECTBOM TIpaHell. llepBuuHble npencraBieHus o
nupamyie, napajuienenumesae, npusme, chepe, mape, HUINHAPE, KOHYCe, X JIEMEHTax U NPOCTEUIINX CBOHCTBAX.

Ommnowenusn

PaBencrBo Qpuryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HaKN paBeHCTBA TPEYTrOJIbHUKOB.

ITapajuieIbHOCTH MPSIMBIX

[Ipu3Haky U cBOMCTBA MapajuIeNbHBIX IPSIMbIX. AKcHOMa napaienbHocTu Epkinna. Teopema Paneca.

IlepnenauKyAsipHbIe NPSAMbIE

[Ipsimoii  yron. Ilepnmennukymsip k mnpsmoil. Hakinonnas, npoexkuus. CepeAMHHBIM TNepHEHAUKYISp K oTpe3ky. Ceoticmeéa u npusnaxu
nepneHOUKyIAPHOCIIL.

Ilooooue

ITponopunoHanbHbIe 0Tpe3kH, nogodue uryp. Ilono6Hsie TpeyronsHuky. [Ipu3naku nogoous.

B3auMHoe pacnoJioskeHHe IPsSMO U OKPYKHOCTH, IByX OKPYKHOCTEH.

H3smepenus u evruucnenus

Beanunnbi

[Tonstue Benmuunsl. [Inuna. MsmMepenue mmHbl. EnuHnns n3mMepenus 1inuHbl. Bennunza yria. I'pagycHas mepa yria.

[TonsiTre o miomaay miockoi Gurypsl u ee ceoiictBax. M3mepenue miomazaeit. Equauib usmepeHust miomaiam.

IIpencraBnenue o6 oObeMe U ero cBoicTBax. M3mepenne oobema. Equnaniiel n3mMepeHns o0beMoB.

HN3mepeHusi M BBIYHCICHHUSA

WHCTpyMEeHTBI JUIsl M3MEPEeHUl U TMOCTPOCHUI; M3MEpEeHHWEe W BBIYMCICHHUE YIJIOB, JUIMH (paccTOsHMIA), IUlomazei. BeuucieHnue sieMeHTOB
TPEYTrOJIBHUKOB C HMCIOJIb30BAHUEM TPUTOHOMETPUYECKHX COOTHOIIEHHH. POpMysbl IIOMAAM TPEYTrOJdbHUKA, IMapajuieJorpaMmMa M €ro 4acTHBIX



BUJIOB, (hOPMYJIbl JUIMHBI OKPYXKHOCTH M IUiomaau kpyra. CpaBHeHue M Bbruucienue ruomanei. Teopema Iludaropa. Teopema cunycos. Teopema
KOCHHYCOB.

Paccrosinus

Paccrosaue mexxay Toukamu. PaccrosiHue ot Touku 10 npsimoit. Paccrosinue mexny gurypamu.

I'eomempuueckue nocmpoenusn

['eomeTpruecKre MOCTPOSHUS I MILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKHUX (UTYP.

WHCcTpyMEHTBI 1J1 NOCTPOCHUN: HUPKYJIb, JUHEHKA, YTOJIbHUK.

[Ipocreiinme NOCTPOCHUS UPKYIIEM M JTMHEUKOM: MOCTpOEHUE OMCCEKTPHCHI yIiia, NepIeHANKYIApa K MPsIMOH, yIiia, paBHOTO JJAHHOMY,

[TocTpoeHne TpEeyronbHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YIUIy MEX1y HUMH, CTOPOHE U ABYM IIPHJICKAILUM K HEH YIJIaM.

Jlenenue oTpe3ka B JAHHOM OTHOIIEHUU.

I'eomempuueckue npeoopasosanusn

IIpeoGpa3oBanus

[Tonsatue npeobpazoBanus. [IpeacraBnenue o MeTanpeMETHOM MOHATUH «IpeoOpa3oBaHuey. [lonodue.

JABukeHust

OceBas U LIEHTpaJIbHasi CHAMMETpPHs, IOBOPOT U NapajjienbHblil nepeHoc. KomOuHanuu JBMKeHU Ha MIIOCKOCTH U MX CBOMCTBA.

Bexkmopbul u koopounamul na nnockocmu

BexkTopsl

[TonsaTne BeKTOpa, IEHCTBHS HAJ BEKTOPAMH, UCIOJIH30BAHNE BEKTOPOB B (PU3UKE,Pa3TIOKEHUE BEKTOPA HA COCTABIISIONINE, CKAIIIPHOE MTPOU3BEICHHE.
Koopaunarsi

OcHOBHBbIE MOHATHUS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXTy ToukaMH. KoopinHaThl cepeluHbl OTpe3Ka. Y paBHEHUS QUTYP.

IIpuMeHeHre BEKTOPOB U KOOPAMHAT JUIs PELICHU IPOCTEUILNX T€OMETPUYECKUX 3a1ay.

Hcropust MaTeMaTUKH

Bo3HMKHOBEHME MaTEMAaTHKU KaK HayKH, dTanbl ee pa3BuUTHs. OCHOBHBIE pa3zeiibl MATEMaTUKU. Bpinaromumecss MaTeMaTUKU U UX BKJIAJ B Pa3BUTHE
HayKU.

beckoHeyHOCTh MHOXKECTBA MPOCTHIX yKced. Yucna u JuMHBl oTpe3koB. PannonansHble yncna. [loTpeOHOCTH B mppanuoHanbHbIX unciax. [lkoma
[Mudaropa

3apoxaenue anreOpsl B Henpax apudmetuku. An-Xopesmu. Poxnenne OykBenHoi cumBonuku. I1. depma, @. Buer, P. [lekapt. Ucropus Bonpoca o
HaxoXJAeHUU HopMyIl KOpHEH anredpanyeckux ypaBHeHUN cTeneHel, bonbiux yersipex. H. Tapranesa, k. Kapnano, H.X. AGens, O. Nanya.
[TosiBneHre MeTo1a KOOPAMHAT, MTO3BOJISIOLIETO NEPEBOIUTH T€OMETpUUYECKIE 0OBEKTHI Ha sI3bIK anreopsl. [losBiaenne rpagpukoB ¢pynkuuit. P. Jlexkaprt,
I1. ®epma. IIpumepsl pa3TMYHBIX CUCTEM KOOPAUHAT.

3amaua Jleonapno Iluzanckoro (®dubonauum) o kposukax, yuciaa PuOonauun. 3amadya o maxMaTHOM gocke. CXOIUMOCTh T€OMETPUUYECKON
IIPOTPECCHUHU.

HcToku Teopun BEpOSITHOCTEN: CTpaxoBoe Jen0, azapTHbie Urpsl. I1. @epma, b.Ilackans, . bepnynnu, A.H.Konmoropos.



Ot 3emnenenusi k reomerpun. [Iudarop u ero mxona. Panec, Apxumen. [lnaron u Apuctorens. [locTpoeHue MnpaBUIIBHBIX MHOTOYTOJIBHUKOB.
Tpuccekuus yrna. Kagparypa kpyra. YnBoenue kyba. Mcropus umcna m. 3onotoe ceuenue. «Hawama» EBkmmpma. JI Diinep, H.W.JlobaueBckwii.
Hcropus naToro nocrynara.

I'eomeTpus u uckycctBo. I'eomeTpuieckue 3aKOHOMEPHOCTH OKPYKAIOILEro MUpa.

ActpoHoMus ¥ TeoMeTpus. UTo M Kak y3Haiu AHakcarop, IpatocdeH u Apuctapx o pazmepax Jlynsl, 3eminu u Connna. PaccTossaust ot 3emiu 10
JIynbr u Connua. 3mepenue pacctosHus ot 3emiu 1o Mapca.

Ponw poccuiickux ydeHsix B pazButun marematuku: JI. Diinep. H.U. Jlo6aueckuii, [1.J1.HeOwimen, C. KoBanesckas, A.H. Koimoropos.

Marematuka B pazsutuu Poccun: Ilerp I, mkona maremaTnueckux M HaBUTAllKUX HayK, pa3BuUTHE poccuiickoro ¢uota, A.H. Kpeuios. Kocmuueckas
nporpamma u M.B. Kenapimi.

Coaepixkanue Kypca MaTeMaTHKH B 7-9 Kiaccax (yaiyonennulii Kypc):
Anreopa
Yucna
PauuonanbHbIe yncIa
CpaBHeHHE palMOHAIBHBIX uuces. JeHCTBHsS ¢ pauuMoHaIbHBIMU uuciamMu. KoHeuHble M OeckoHeuHble AecATHYHble podu. IlpeacraBnenue
palMOHAIBHOIO YKMCIIa B BUJE IECATUUHOM Apo0u.
HppanunonanbHbIe YU
[lonsTe uppauroHaJbHOTO uucia. Pacrio3HaBaHue MppalMOHAIbHBIX uucen. JleMcTBUS ¢ uppanroHalibHbIMU uuciaamMu. CBoilcTBa JIEHCTBUI C
UppalMOHAIBHBIMY ynciiaMu. CpaBHEHHE HPPALMOHAIBHBIX YACE]1. MHOXKECTBO 1€HCTBUTEIBHBIX YHCEIL.
[IpencraBieHus 0 pacIIMPEHUSAX YUCIOBBIX MHOXKECTB.
Toscoecmeennvie npeodpazosanus
YucnosBbie 1 OyKBeHHbIE BbIPAKEHUS
Beipaxkenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHus. [[o1cTaHOBKA BBIPaKEHUN BMECTO IEPEMEHHBIX.
3akoHbl apupmernyeckux aercTBuil. [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHU, COEPIKALIUX CTENEHN C HATypaJIbHbIM U LIEJIbIM ITOKA3aTENIEM.
MHuoro4/ieHbl
OpHouseH, creneHb ogHowIieHa. [leficTBus ¢ onHouseHaMu. MHOrousieH, CTeneHb MHOTOUlIeHa. 3HaueHHs] MHOroueHa. JlefcTBHsI ¢ MHOTOWIEHaMU:
CIIO’KE€HHE, BBIYMTAaHUE, YMHOKEHHeE, aeneHne. [IpeobpazoBaHue 11eI0ro BeIpaKEHUs B MHOTOuJIeH. DOpMyJibl COKpPAIlEHHOTO YMHOXKEHHS: Pa3HOCTh
KBa/IpaToB, KBaApaT CyMMbI U pazHocTU. Dopmyiibl mpeoOpa3zoBaHsl CyMMbl U Pa3HOCTH KyOOB, KyO CyMMBbI U pa3HOCTH. Pa3noxkeHre MHOTOUJIEHOB
Ha MHOXXMUTEJIU: BbIHECEHHE OOIIero MHOMKHUTEINs 32 CKOOKH, TPYIIUPOBKA, HCIOJIb30BaHHE (POPMYJN COKpAIEHHOI'O YMHOXXEHHUS. MHOrO4JIEHBI C
0IHOM nmepeMeHHOoW. CTaHJapTHBIM BUJI MHOTOYJIEHA C OJHON EPEMEHHOM.
KBanpatusiit Tpexunen. Kopuu kBagpatHoro tpexuieHa. PasnoskeHre Ha MHOXKHUTEIN KBaJgpaTHOro TpexwieHa. Teopema Buera. Teopema, oOparHas
teopeMe Buera. Brinenenue nomHoro kBaapara. Pa3noxeHre Ha MHOKUTENN CLIOCOOOM BBIJIETICHUSI TOJIHOTO KBaJipaTa.
IlousiTHe TOXAECTBA
ToxnecrBenHoe npeodpa3zoBanue. [IpeacraBneHue o TOXKAECTBE Ha MHOYKECTBE.
/{poOHO-panHOHAJIbHBIC BHIPAKEHHUS



Anrebpanueckast 1poos. [IpeoOpa3oBaHus BeIpaKeHUM, COAEpKALIMX CTENIEHH C LEJIbIM [ToKa3aTeneM. JlonycTUMbIe 3HaUSHHsI IEPEMEHHBIX B JPOOHO-
paroHanbHBIX BhIpakeHUsix. CokpaineHue anredpanmueckux apooOeit. [lpuBenenue anredpandeckux apoOeit k obmiemy 3HameHaremto. [leiicTBus ¢
anreOpandeckUMHy ApoOsSMU: CI0KEHNUE, YMHOXKEHUE, JIeJICHHE.

[TpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIINX 3HAK MOIYJIS.

HppanuoHajibHbIe BBIPAKEHHS

Apudmerndyeckuil KBaJpaTHbIM KOpeHb. JlOMyCTHUMbIE 3HAYCHHUsI MEPEMEHHBIX B BBIPAKEHUSX, COJACPKAIIUX apU(PMeTHUECKHe KBaJIpaTHbIE KOPHH.
ITpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIMX KBAJAPATHBIE KOPHHU.

Kopnau n-bix creneneil. JlonmycTuMble 3Hau€HUSI NEPEMEHHBIX B BBIPAKEHUSX, COAEpIKAILUX KOPHHU n-bIX cTeneHel. [IpeoOpa3zoBaHue BbIpayKEHUM,
COJEPIKAIIMX KOPHHU 71-bIX CTEIICHEH.

Crenensb ¢ panuoHaabHbIM NoKa3ateneM. [Ipeobpa3oBanne BbIpaKeHU, COIEpKALINX CTENEHb C PallMOHAIbHBIM MOKAa3aTeNIEM.

Ypasnuenua

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PAaBEHCTBO ¢ EPEMEHHOI.

YpaBHeHus

IlonsTue ypaBHeHUs U KOpHA ypaBHeHus. lIpeacraBnenne o paBHOCUIBHOCTH YPAaBHEHUM U YPABHEHMSX -CIICICTBHSX.

[IpencraBienye 0 paBHOCHIIBHOCTH Ha MHOKECTBE. PaBHOCHIIbHBIE TPE0Opa30BaHusl ypaBHEHUM.

Metoabl pemieHHs yPaBHEHHH

MeTtoabl paBHOCHIBHBIX IpeoOpa3oBaHUil, METOJI 3aMEHbI NEepeMEeHHOH, rpaduueckuii Meroxa. lMcmonp3oBaHWe CBONCTB (YHKIMU NPH PELICHUU
YPaBHEHU, UCTOIb30BaHUE TEOPEMbI BueTa /Ui ypaBHEHUN CTENEHU BBILIE 2.

JInHeliHOe ypaBHEHHE U €r0 KOPHHU

Pemenne nuHeiHbIX ypaBHeHUN. KonnuecTBO KOpHEN JIMHENHOTO ypaBHEHNUs. JINHENHOE ypaBHEHHE C TTapaMETPOM.

KBaapaTHoe ypaBHeHHe M €r0 KOPHH

JIMCKpMMMHAHT KBaJpaTHOrO ypaBHeHUs1. PopMmysia KOpHEN KBaJlpaTHOTO ypaBHEHUsA. KonMuecTBO NENCTBUTENBHBIX KOPHEW KBAJAPAaTHOTO YPABHEHUS.
Pemenue kBaspaTHbIX ypaBHEHUM: TpadMueCcKUil METOJl pELIeHMs], UCIIOIb30BaHUE (POPMYIIBI /111 HAXOKICHUSI KOPHEH, pa3liokeHne Ha MHOKUTEINH,
no00p KOpHEW ¢ HMCHOoJb30BaHWEM TeopeMbl Buera. bukBaaparHble ypaBHEHMs. YpaBHEHUs, CBOJAMMBIE K JMHEHHBIM U KBaapaTHbIM. KBagpaTHoe
ypaBHEHHUE ¢ TapaMeTpoM. PelieHne npocTelmx KBaJpaTHbIX ypaBHEHU ¢ mapameTrpamu. PelieHue HeKOTOpbIX TUIIOB YpaBHEHMM 3 U 4 CTENEHHN.
/IpoOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue npo6HO-palOHAIbHBIX YPaBHEHUH.

Mpocreiimme WppanMOHATbHbIE ypaBHenus Buaa: ./f(x)=a; \/f(x) = \/g(x) JFO) = aVf(x)Vg(x)un ux pemenme. Pemenne

MPPAIMOHAILHBIX YPABHEHUH BUIA [ [ (x)=g(x)-

Cucmemol ypagnenuit

VYpaBHeHHe C JAByMs INepeMeHHbIMU. PemieHue ypaBHEHMIl B LenbIX 4yuchax. JIuHeiiHoe ypaBHeHHME C JABYMsi nepeMeHHbIMU. ['paduueckas
UHTEpIIpETaLys JIMHEWHOIO YPABHEHHUS C JBYMS IIEPEMEHHBIMHU.

[IpencraBienue o rpaguueckoil HHTEPIIPETALUY TPOU3BOIBLHOTO YPAaBHEHUS C IBYMSI IEPEMEHHBIMU: JIMHUN Ha MJIOCKOCTH.




[TonsiTue cucremsl ypaBHeHU. Perienue cuctem ypaBHEHUM.

[IpeacraBnenue 0 paBHOCUIBLHOCTH CUCTEM YPaBHEHUI.

MeTopl peleHusl CUCTeM JIMHEWHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU IpapUuecKuii METO/, METO CIOXKEHUS, METO/ MmojacTaHOBKU. KonndyecTBo
pelIeHui CUCTEMBI IMHEUHBIX ypaBHEeHUN. CUcTeMa JIMHEUHBIX YPAaBHEHUM C MapaMeTPOM.

Cucrembl HEIMHEWHBIX ypaBHEHUN. MeTOAbl pElICHUsI CUCTEM HEJIMHEHHBIX YpaBHEHUU. MeTo ieneHus, MeTo | 3aMeHbl IepeMeHHbIX. OIHOPOIHbIE
CUCTEMBI.

Hepasencmea

Uucnossie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeisIMBOCTH HEPABEHCTB MPH 3a/IaHHBIX 3HAYCHUSX MEPEMEHHBIX.
HepagenctBo ¢ nepemenHoil. CTporue u HeCTporue HepaBeHCTBa. J[oka3zaTenbcTBO HEpaBeHCTB. HepaBeHCTBA O CpeIHUX VISl IBYX YHCEIL.

[TonsiTHe 0 pemieHnn HepaBeHCTBA. MHOKECTBO pEILICHNU HEPABEHCTBA.

[IpeacraBnenue 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeitHOe HEPaBEHCTBO M MHOYKECTBA €r0 pelIeHH. Penenne TMHEHbIX HEPABEHCTB. JINHENHOE HEPABEHCTBO € MTAPaMETPOM.

KBanpaTtHoe HEepaBeHCTBO U ero perieHus. PeleHue KBaapaTHBIX HEPABEHCTB: MCIIOIB30BAHHE CBOWMCTB U Ipaduka KBaApaTUYHON (DYHKIIUU, METO
WHTEPBAJIOB. 3allUCh PEIICHUs KBAAPAaTHOTO HEPABEHCTBA.

KBagpatHoe HepaBEHCTBO C TapaMETPOM U €0 PEIICHHE.

[Ipocreiime npparoHaIbHBIE HEPABEHCTBA BUJIA: /f(x >a; /f(x) <a; \/f(x) > \/g(x) Mx) = a

OO0001IeHHBII METO/] UHTEPBAJIOB JIJIsl pEILIEHUS] HEPABEHCTB.

Cucmemol Hepagencme

CucteMbl HEPaBEHCTB ¢ OJIHOM MepeMeHHOH. PerieHne cucteM HEpPaBEHCTB ¢ OJHOW MEPEMEHHOM: JTMHEWHBIX, KBaIPAaTHBIX, APOOHO-pAIllMOHAIBHBIX,
uppanroHaIbHBIX. M300parkeHre peneHns CUCTEMbI HEPaBEHCTB Ha YMCIIOBOW MPSIMOM. 3aICh pelIeH s CHCTEMbl HEPABEHCTB.

HepaBenctBo ¢ aByms nepeMeHHbIMU. [IpencraBineHne o perieHuy JIMHEHHOTO HepaBeHCTBA C JByMs MepeMeHHbIMU. ['paduueckas HHTEepHIpeTanus
HEPaBEHCTBA C IBYyMsI IepeMEeHHBIMU. | padhudeckuii METO pelIeHHsI CUCTEM HEPaBEHCTB C IBYMsI IEPEMEHHBIMHU.

Dyukyuu

IMousiTHe 3aBUCHUMOCTH

[TpsmoyronbHas cucreMa koopauHat. opMupoBaHue NPeACTABICHUN O METAIPEIMETHOM MTOHATUHU «KOOpAUHAThY. ['paduk 3aBucuMoOCTH.

DyHKUMA

CrniocoObl 3amaHust (QYHKIUM: aHAIWTHYECKuH, rpadudeckuid, Tabmnmusbiif. ['papux ¢ynkuuu. Ilpumeps! QyHKIui, MmomyyaeMmblX B Hpoliecce
WCCIIIOBAHMSI Pa3IMYHBIX MPOIECCOB M PEHICHHs 3a/ad. 3HaueHHe (QYHKIUU B Touke. CBOWCTBa (yHKIMH: 00JacTh OMpEAETCHHS, MHOXKECTBO
3HA4YEeHUH, HYJU, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTh, BO3pACTaHUE M YOBIBaHHE, MPOMEXKYTKH MOHOTOHHOCTH, HauOojbliee U
HaMMEHBbIIIee 3HAaYCHUE, TEPHOANIHOCTb. MccnenoBanue GyHKIMM 1O ee rpaduKy.

JIuneiiHas pyHKIUA

CsoiicTBa, rpaduk. YrioBoi kodgduient npsmoid. Pacnonoxxenue rpaduka TMHEHHON QYHKIIMY B 3aBUCUMOCTH OT €€ K03 (PHUIIMEHTOB.
KBagparnunas ¢pyHkums

CgoiictBa. [lapaboma. Iloctpoenmne rpaduka kBaapatuuHoil ¢yHkumu. [lonokenune rpaduka KBaapaTUIHOW (PYHKIIMH B 3aBUCHUMOCTH OT €€
ko3 uureHToB. Vcrnons30BaHre CBOMCTB KBAJPAaTUUYHON (DYHKIIMU JJIS peIIeHUs 3a/1a4.




OoOpaTHasi NPONOPUMOHAIBHOCTH

o k
CaoiicTBa QyHKIMU y = K y = —. I'unep6ona. IIpencrapienue 06 acUMNITOTAaXx.
X X

CrenenHasi pyHKIMS C MoKa3aTenem 3
CgnoiictBa. KyOuueckas mapaboua.
QyHRUMH 5, — \/x , 3 = /x> y =|x| WX cBONCcTBa M rpaduku. Crenennas GpyHKIMs C IOKa3aTeIeM CTeneHn Goble 3.

ITpeoOpa3oBanue rpadukoB GyHKIMN: TapajieabHbII IEPEHOC, CAMMETPHSI, PACTSHKEHUE/CKAaTHE, OTPasKEHHE.

[IpencraBnenue o B3aMMHO 0OpaTHBIX (PYHKIUSAX.

HenpepbIBHOCTh (PYHKIIMHM U TOUKH pa3pbiBa GyHKLUH. KycouHo 3a1aHHbIE QYHKLINU.

IlocsienoBaTeIbHOCTH M IPOTPeECCHU

YucnoBas mnocnenoBareiabHOCTh. IIpumepsl. beckoneunble mocienoBaTelbHOCTH. ApudMeTnueckas mporpeccuss U ee cBOMCTBa. ['eomerpuueckas
nporpeccusi. CyMMHUpOBaHHE MEPBBIX WICHOB apH(PMETHIECKON U T€OMETPHUECKOi mporpeccuid. Cxopsmasicst reomeTpudeckast nporpeccusi. Cymma
cxonduleics reomerpuyeckoi nporpeccuu. ['apmonndeckuit psaj. PacxoaumMocTs rapMOHHUYECKOTO Psia.

Metoa MaTeMaTHYeCKOM HHAYKIINH, €r0 IPUMEHEHHUE JUTS BEIBOJA (hOopMyII, T0OKa3aTEIbCTBA PABEHCTB M HEPABEHCTB, PEILICHUS 3a/1a4 Ha JICITUMOCTb.
Pewienue mexcmoeswix 3a0au

3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemienue TekcTOBBIX 3a1a4 apupMeTHUecKuM crocoOoMm. Mcronb3oBaHue TaONUL, CXeM, YyepTeXel, IPyrux CpeiCTB NPEACTaBICHUS JAHHBIX IPH
pELIEeHNH 3aJauu.

Pemenne 3aga4 Ha 1BH:KeHHMe, Pa0OTy, NOKYNIKH

AHanu3 BO3MOXKHBIX CUTYyallUd B3alMHOIO pAacloiOXeHUus OOBEKTOB MpPU HUX JIBUKEHUH, COOTHOIIEHHS OOBEMOB BBINOJHIEMBIX pPadOT MpH
COBMECTHOI1 pabore.

Pemienne 3a1a4 Ha HaXO0KIAeHHE YACTH YHMCJIA U YHCJIA 110 €r0 4YacTH

Pemrenue 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHE TPOIOPLUN TPU PEIICHUH 3a/1a4.

Jlornueckue 3agaumn

Pemienue norudeckux 3agad. Pemenue noruyeckux 3aay ¢ NoMoIlbko rpados, TaOIHII.

OcHoBHbIE MeTO/IbI pellieHHus 32124

Apudmerndeckuii, anredpandeckuii, nepebop BapuaHTOB. llepBUuUHBIE MpPEACTaBICHMS O APYTMX METOJAX pelleHHs 3aaad (reoMeTpuyeckue U
rpaduyecKkue MeTobl).

CraTucTthka 1 TEOpHs BEPOSITHOCTEMN

Crarucruka

Tabnuynoe u rpaduyeckoe MPEACTABICHHE MAHHBIX, CTOJIOYAThle M KPYrOBblE AMAarpaMMbl, H3BJI€UeHHE HYXHOH uHpopmaruu. Jlnarpammbl
pacceuBanusi. OnucarenbHble CTATUCTUYECKUE TTOKA3aTeNN: cpefiHee apudMeTH4eckoe, MeMaHa, Haubosblllee 1 HauMEHbIIIee 3HAUEHUs YUCIOBOTO
Habopa. OTKIOHEHHE.

Cay4aiiHble ONBITHI M CJIy4YaliHbie cOObITHSA



CiyyaiiHble ONbITHl (IKCIIEPUMEHTBI), JJIEMEHTApHbIE CllydailHble COOBITHS (MCX0/bl). BeposTHOCTH 31eMeHTapHbIX cOObITHH. COOBITHS B ClydaliHBIX
HKCHEPUMEHTAaX M OJaronpusATCTBYIOIIME JJIEMEHTApHbIE COOBITHS. BeposaTHOCTH ciyd4aiHBIX COOBITHH. OMNBITBI C PaBHOBO3MOXXHBIMU
3JIEMEHTapHbIMH cOObITUAMU. Kitaccuueckue BEpOSITHOCTHBIE OMNBITHI C HMCIOJIb30BAHMEM MOHET, KyOukoB. IIpencraBiieHue coObITHH € MOMOIIBIO
auarpamm Oisepa. [IpoTrBoONONOKHBIE COOBITHS, 0ObEeANMHEHNE U TiepeceueHre coObITHH. [IpaBmiio ciosxkeHust BeposTHOCTeH. CiydailHbIi BBIOOD.
HeszaBucumsble coObiTus. [locnenoBaTenbHble He3aBUCHMbIE HcIbITaHus. [IpeacraBienue skcrepuMeHTa B BUJE JE€PEBA, YMHOKEHHUE BEPOSTHOCTEH.
HenbiTanus 10 nepBoro ycnexa. Y ciioBHas BEposiTHOCTb. DopMyiia ITOJIHON BEPOSITHOCTH.

JieMeHTbl KOMOMHATOPUKH

[TpaBuI0 yMHOKEHHMSI, IEPECTAHOBKH, (pakTopuai. CoueTaHHs U YUCIO COYeTaHUH. BhIuncieHne BEpOsSTHOCTEH B ONBITAX ¢ IPUMEHEHHEM 3JIEMEHTOB
KOMOWHATOPHKHU.

I'eomeTpuyeckasi BepoOATHOCTH

Ciyvaiinblif BBIOOp TOUKH U3 (PUTYpHI HA IJIOCKOCTH, OTPE3Ka U Iyru OKpyKHOCTU. CitydaiiHblil BBIOOpP YKCIIa U3 YUCIOBOIO OTPE3Ka.

I'eomeTpus

TI'eomempuueckue gpuzypol

@Durypsl B reoMeTPHHU H B OKPY’KaloLeM MUpe

I'eomerpuueckas ¢urypa. BHyrpeHHss1, BHEIIHSS o0iacté (GUTypsl, TpaHuna. JIMHUM ¥ 00J1acT Ha TUIOCKOCTH. BBITTyKIIasi ¥ HEBBITYKJIas (UTYPHI.
[Tnockast u Herockas (GUrypsl.

Brinenenue cBoiictB 00bekTOB. DopmMupoBaHue MpeaCcTaBICHUN O METANPEAMETHOM MOHATUU «purypay. Touka, oTpe3ok, mpsmMasi, Jyd, JJOMaHas,
TJIOCKOCTh, YTOJI, OMCCEKTpUca yIiia U €€ CBOWCTBA, BUABI YIJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpust reomeTpudeckux ¢uryp. LleHTpanbHas cuMMeTpUs TeOMETPUUECKUX (PUryp.

MHOroyroJibHUKH

MHOrOyroiapHUK, €ro 2JIEMEHThl U €ro cBOMcTBa. [IpaBUiibHBIE MHOTOYTOJIBHUKH. BBIMTYKIIbIE M HEBBITYKJIBbIE MHOTOYrojbHUKH. CyMMa YTJIOB
BBIITYKJIOT'O MHOT'OYT'OJIbHUKA.

Tpeyronbauk. Cymma yrioB TpeyroibHuka. PaBHOOEIpEHHBIN TpeyroiabHUK, CBOWCTBA U TPU3HAKW. PaBHOCTOPOHHUU TPEYrojbHHUK. MeauaHsl,
OMCCEKTPUCHI, BEICOTHI TPEYTOIHHUKOB. 3aMedaTeIbHble TOUYKU B TPEYTobHIKE. HepaBeHCTBO TpeyroabHUKA.

YerbipexyronpHuku. [lapamnenorpamm, pomO, NpsSMOYroidbHUK, KBajapaT, Tpanenus. CBoiicTBa M NpU3HAKK NapauiejorpaMma, pomoa,
MpsAMOYTOJIbHUKA, KBajpara. Teopema BapuHboHa.

OKpyKHOCTB, KPYT

Nx sneMeHTBl M cBOWCTBA. XOpIbl M CeKylue, uX cBoMcTBa. KacarenbHble M ux cBoiicTBa. LleHTpanbHble M BNHMCaHHBIE YTriibl. BrucaHHble u
ONMCAaHHbIE OKPYKHOCTH [UJII TPEYroJIbHUKOB. BIMCaHHBIE W ONHMCAHHBIE OKPYXHOCTHU JJIsI YETHIPEXYrOJIbHUKOB. BHEBNUCAHHBIE OKPYKHOCTH.
PaagukanbsHast oCh.

®urypsl B IpocTpaHcTBe (00bEeMHBIE TeJ1a)

MHOrorpasHHuk u €ro 3jaeMeHTbl. Ha3BaHuss MHOTOIPaHHUKOB C Pa3HbIM IIOJIOKEHUEM M KOJIMYECTBOM rpaHei. [lepBuuHble peacraBieHus o
nMpamMuiax, napajuiesenunenax, npusMax, chepe, mape, UWIMHIPE, KOHYCE, UX AIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

Ommnowenusn



PaBencTBO puryp

CBolicTBa M PU3HAKY PAaBEHCTBA TPEYTOJIbHUKOB. JlOMOJIHUTENbHBIE IPU3HAKN PABEHCTBA TPEYTOJIbHUKOB. [IpM3Haku paBeHCTBa MapaijiesiorpaMMoB.
apanieJbHOCTH NPAMBIX

[Ipu3Haky u cBOMCTBA NapajUIEIbHBIX IPSIMbIX. AKcHOMa napamienbHocTy EBknnna. IlepBuunblie npecTaBieHNs O HEEBKIMIOBBIX T€OMETPUSX.
Teopema Daneca.

IlepnenauKyasipHbIE NPSIMBbIE

[Ipsamoit yron. Ilepnenaukynsp k npsiMold. CepeAuHHBIA MNEPHEHAUKYISAP K OTpe3Ky. CBOHCTBA M NPU3HAKU NEPHEHIUKYISIPHOCTH MPSIMBIX.
Haxnonuele, npoekunu, X CBOMCTBA.

ITogo0ue

[TponopumonansHble OTpe3KkH, nogodue ¢uryp. Ilogobusie TpeyrompHuky. [Ipu3Haku momo0ust TpeyroabHUKOB. OTHOIICHNE TUIOMIACH MOA0O0HBIX
dburyp.

B3aumHoe pacnoJioskeHHe NPAIMON M OKPYKHOCTH, IBYX OKPY>KHOCTEH.

H3zmepenus u eviuucienusn

Beanuunnbi

[lonsitue Benmuuunsl. [{nuna. M3mMepenue mmnbl. EAMHIBI H3MEpEHUS IJTMHBI.

Benuuuna yrna. ['pagychas mepa yria. CUHYC, KOCUHYC M TAH['€HC OCTPOTO YIJla IPSMOYTOJIbHOTO TPEYroJIbHUKA.

[TonsTre 0 momaay MmIockoi (GUrypsl u ee ceoiictax. M3mepenue muomazaeii. EquHuIb u3MepeHus miomaam.

[Ipencrasienne 06 00beMe IPOCTPAHCTBEHHOW (PUTYPHI U ero cBolicTBax. M3mepenue oObema. EquHUIIBI H3MEpeHHsI 00bEMOB.

N3mepenus u BoIYMCICHUS

WHcTpyMeHTBl U1 M3MEPEHU W IMOCTPOCHMI; M3MEpPEHME M BBIUMCIEHHE YIJIOB, JUIMH (PacCTOSHUM), IUIOINAJCH, BBIUMCIECHHE 3JIEMEHTOB
TPEYrOJIBbHUKOB C HCIIOJIb30BAaHUEM TPUTOHOMETPUUYECKHUX cOOTHOWEHMH. [Tnomann. @opmynsl miomaan TpeyroibHHUKA, MapajjiesiorpaMmma U ero
YacTHBIX BUJOB, Tpanenuu, popmyina ['epona, popMyiia miomaay BeITYKIOrO YEThIPEXYTOIbHHUKA, (POPMYJIbI JUIMHBI OKPYKHOCTH U IUIOLIA/IN KpYyTa.
[Inomane KpyroBoro cekTopa, KpyroBoro cermenta. [lnomanp npaBuibHOro MHOrOyrojabHHUKA.

Teopema Iludaropa. ITudaroposs! Tpoitku. TpuroHomeTpuiyeckie COOTHOIIECHUS B MPSMOYTOJIBHOM TpeyrosibHHKe. TpuroHomerpuueckue (GpyHKIUN
TYIIOT'O yIJIa.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemenue TpeyrosibHuKoB. Boruncinenue yrinos. Beruncienue BEICOTHI, MEIUAHBI U OMCCEKTPUCH TPEyroibHUKa. OpTOTPEYTrOJIbHHUK.

Paccrosinust

Paccrosaue mexy Toukamu. PaccrosiHue ot Touku 10 npsiMmoit. Pacctosinue Mexny gurypamu.

PaBHOBeNMKHE 1 paBHOCOCTaBJICHHbBIE (PUTYPHI.

CBoiicTBa (aKCHOMBI) JUTMHBI OTPE3Ka, BETUYMHBI YIJIa, IJIOMIaId U 00bemMa (PUTyphI.

I'eomempuueckue nocmpoenus

['eomeTpuueckue MOCTPOSHUs I WILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKUX (UTYP.

NHcTpymeHTsI [y nocTpoeHui. Llupkyib, muHenka.

[Tpocreiinme NOCTpOSHUS UPKYIIEM U JTMHEUKOM: MOCTpOEHUE OUCCEKTPHUCHI YIiia, MEPIEeHANKYIIsIpa K MPSMOH, YIiia, paBHOTO JaHHOMY.



ITocTpoeHue TpeyroiabHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAaM M YIJIy MEXIy HUMH, CTOPOHE M JIByM IpUJIEKAIlUM K HEH yrjiam, no opyeum
IIeMEeHMAaMm.

Jlenenue oTpe3ka B JaHHOM OTHOIICHHH.

OcHOBHBIE METO/IBI PELIEHMSI 33]a4 Ha MIOCTPOEHHUE (METOJ/I T€OMETPUUECKUX MECT TOUEK, METO/I MApAJIEIbHOIO IIEPEHOCA, METOJ CUMMETPUU, METO]T
moao0us).

Oranel peleHus 3a1a4 Ha IOCTPOEHUE.

TI'eomempuueckue npeoopazosanus

IIpeoOpa3oBanus

IIpencraBneHne O MEXIPEAMETHOM IOHATHM «mpeoOpa3oBanue». [IpeoOpazoBaHusi B MaremaTtuke (B apudmeTHke, anredpe, reoMeTpuyeckue
npeoOpa3oBaHus).

JIBMsKeHUS

OceBas ¥ LIeHTpaJIbHass CAMMETPUH, TIOBOPOT U MapaijiesibHbII nepeHoc. KomOuHanum ABM>KEHNI Ha MIIOCKOCTU U UX CBOMCTBA.

IMomoOue kak npeodpazoBanue

I'omoretns. ['eomerpuueckue mpeodpa3zoBaHus Kak CPEACTBO JIOKA3aTEIbCTBA YTBEP)KIACHUIA U PEIICHUS 3a/1a4.

Bexkmopul u koopounamul na niockocmu

BekTopsl

[Tonatue BekTOpa, HEWCTBUS HaJ BEKTOpaMM, KOJUIMHEApHbIE BEKTOPbI, BEKTOPHBIA 0a3uc, pasjoKeHHe BEKTOpa MO Oa3UCHBIM BEKTOPaM.
EnvHCTBEHHOCTD pa3iiosKeHHsI BEKTOPOB 10 0a3UCy, CKAISIPHOE MPOU3BENICHUE U €T0 CBOIMCTBA, HCIIOJIL30BAaHIE BEKTOPOB B (DHU3HKE.

Koopaunarsi

OcHOBHBbIE MOHATHUS, KOOPAUHATHI BEKTOPA, pacCTOsIHUE MKy Toukamu. KoopauHaTsl cepeiuHbl oTpe3Ka. Y paBHEHUsI GUryp.

IIpuMeHeHNnEe BEKTOPOB U KOOPAMHAT JUIsl PEIICHUS TEOMETPUYECKUX 3aa4.

Addunnas cuctema koopauHat. Pangnyc-BekTopsl Touek. LleHTpona cuctemsl TOUEK.

Hcropus maTeMaTuku

Bo3HUKHOBEHHE MaTEeMaTHKU KaK HayKH, 3Tanbl ee pa3BuTHs. OCHOBHBIE pa3fielibl MaTeMaTUKU. Bpinaroniyuecs MaTeMaTUKU U UX BKJIaJ B pa3BUTHE
HayKH.

beckoHeyHOCThP MHOXECTBa MPOCTHIX uyuces. Uucna u anuHbel oTpe3koB. PamuonansHble yucna. [lotpeOHOCTh B MppanuoHanbHbIX uncnax. [1lkona
[Tudaropa

3apoxxaeHue anredopsl B Henpax apudmeruku. An-Xopesmu. Poxaenne OyksenHoit cumBonuku. [1. @epma, ®@. Buer, P. Jlexapt. Ucropus Bonpoca o
HaX0XXJIeHUU (HOpMYI KOpHEH anredpandeckux ypaBHEeHHH crenenel, Oonbiux yerbipex. H. Tapranss, [[x. Kapnano, H.X. AGens, 3. anya.
[TosiBiieHne MeTo/1a KOOPMHAT, MMO3BOJISIIOIIETO NEPEBOIUTH T€OMETpruUeckue 00bEeKThI Ha s3bIK anredpsbl. [losBnenue rpadgukos ¢pyukuuid. P. Jlekapr,
I1. ®epma. IIpumMepsl pa3IMUHBIX KOOPAWHAT.

3amaua Jleonapmo IIuzanckoro (Pubonayum) o kponumkax, yucia dubonayum. 3amaya o maxMaTtHOW gocke. CXOAUMOCTh T€OMETPUUYECKON
IIPOrPECCUM.

HcToku Teopun BEpOATHOCTEM: CTpaxoBoe /iei10, azapTHbie Urpkl. [1. @epma, b. Ilackans, S. bepuynnu, A.H. Koimoropos.



Ot 3emsienenus k reomerpuu. Iludarop u ero mxona. Panec, Apxumen. Ilnmaton u Apucrorens. [locTpoeHune npaBUIBHBIX MHOIOYTOJbHHKOB.
Tpuccekuus yrna. Ksagparypa kpyra. YnBoenue ky6a. Mcropus uucna m. 3onoroe ceuenue. «Hauana» Epxnmmpma. JI. Diinep, H.U. Jlob6ayeBckwuii.
HcTopus nsaToro nocrynara.

I'eomerpus u nckyccrBo. I'eoMeTpuyecKkrue 3akOHOMEPHOCTH OKPYIKAOIEro MUPA.

ActpoHomust U reomeTpust. UTo U Kak y3Hanu AHakcarop, Oparocen u Apucrapx o pasmepax Jlynsl, 3emian u Connua. PacctosHus ot 3emiu 110
JIynsl u Connua. M3mepenue pacctosuus ot 3emuu 1o Mapca.

Ponw poccuiickux ydeHsix B pazButun marematuku: JI.9wnep. H.W. Jlo6auesckuit, I1.JI. YeOwimen, C. KoBanesckas, A.H. Koimoropos.

Marematuka B pazsutuu Poccun: Ilerp I, mkona maremaTnyeckux M HaBHTAIKUX HayK, pa3BuTHe poccuiickoro ¢iora, A.H. Kpeutos. Kocmuueckas
nporpamma u M.B. Kenapimi.

Conep:xaHnue TeM, pa3iei0B

S kaace: MaremaTuka (170 yacoB)
JIlunumn. Paznoob6pasnsiiit Mup nuauit. [psmas. Yactu npsimoit. Jlomanas Jynnna nunuu. Otpe3ok. M3mepenue u moctpoeHue oTpe3koB. OKPy>KHOCTb.
HarypajbHble ync/ia 1 mKaJjbl. YTeHHne U 3anuch HaTypaibHbIX yncen. Harypanbusiid psg. CpaBHEeHHE HaTypalibHbIX uncen. KoopauHaTHBIM Jiyd,
EAMHUYHBIA OTPE30K, KOOPAUHATHI TOUeK. OKpyTiieHne HaTypaldbHbIX uucen. KoopauHaTHbIN Ty4, eAMHUYHBIA OTPE30K, KOOPIMHATHI TOUYEK.
Pemennie kKOMOMHATOPHBIX 33/1a4.
JelicTBHuS ¢ HATYpAJbHbIMH YHcaaMu. CI0XeHHe, CBOMCTBA CcloKeHHs. Beruntanue. YnciioBbie 1 OyKBEHHBIC BBIPAKEHUS. Y paBHEHUE.
YMHOXeHUe, cBOKCTBa yMHOXeHHUsI. [lenenue. YpoleHue BIpakeHui, packpbeiTue ckoOok. [Topsanok BeimonHenus neicteuil. CTeneHp yucia.
3amauy Ha IBUKEHHUE.
Hcnoab3oBaHue CBOMCTB JelicTBUIl NPH BbIYMcaeHNH. CBONCTBA CI0KEHHS M YMHOXKEHUS. PacripeenurenbHoe CBOMCTBO. 3aa4un Ha YacTH..
3aauu Ha ypaBHUBAHUE.
Yribl 1 MHOTOYToJIbHUKH. Kak 0003Ha4aroT 1 cpaBHUBAIOT yIiibl. MI3mepenue yrioB. JIoMaHbie 1 MHOTOYTOJIbHUKH.
Heanmoctsb uncen. Jemurenu u kpatasie. HOJl u HOK uucen. IIpoctie u cocraBabie uncna. Pemero Ipatocdena. CBoicTBa 1ETUMOCTH.
[IpusHaku nenumoctu. [lenenue ¢ octaTkom.
TpeyroibHUKHU U 4eThIPeXyroJbHUKHU. TpeyroibHUKH U UX BUIBL. [IpsIMOyrosbHUKH 1 4yeThlpexyrojibHUKH. PaBencTBo guryp. Ilioman6d
MPSMOYTOJIBHUKA U IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.
Apo6u. lomu u oObikHOBEeHHBIE ApoOu. OCHOBHOE CBOMCTBO Apoou. [IpuBeaenune npodu k odmiemy 3uamenarento. CpaBHeHue npodeit. Harypanbhbie
qucia u Ipoou.
HeiicTBus ¢ npoosimu. CroxxeHue U BeluuTanue apoodeit. Cmemanubie Apodu. CrokeHue U BHIYUTaHUE CMELIaHHBIX YHCell. Y MHOKEHUE Ipo0eit.
Jenenue npobeit. HaxosxaeHue yacTH 11JI0T0 U IEJIOTO 10 €ro YacTH. 3aJadd Ha COBMECTHYIO paboTy.
MHororpannuku. ['eomerpuueckue tena u ux nzodpaxenue. [lapamnenenunen. O6vem napaenenunena. [Tupamuna.
Ta6auusl u Anarpammel. UteHue u cocraBnenue tadnui. Pemenne 3anad. Juarpammsl. Onpoc 00IIecTBEHHOTO MHEHHS.




6 xnacc: MaremaTruka (170 yacoB)
OObIKHOBEHHBIE Ipo0Hu. Apudmernueckue neicTBUs Ha npoosimu. OcHoBHBIE 3amaun Ha aApoOu. [IpoueHTsl. HaxoxaeHue mporeHTa BEeTHYHHBL.
Yrenue u
coctasnienue Tadbmaui. CtonduaTsie U KPYroBble JUarpaMMBl.
IIpsmMble Ha mIOCKOCTH M B mpocTpaHcTrBe. /[IBe mnepecexarommecs npsamble. [lapannensubie mnpsmele. IlocTpoeHune napauleapHBIX U
NEPIEeHIUKYJIAPHBIX IpsAMbIX. PaccTosHue.
Hecsituunble apoodu. [lecatnunas apoOb. UTeHue M 3amuch ACCATUYHBIX ApodOeit. OOpalieHre 0OBIKHOBEHHOW NIpobu B AecsaTuuHyr. CpaBHEHHE
JEeCATUYHBIX Apo0eil. Pemenue apudmerndeckux 3amad.
JeiicTBusl ¢ aecATHYHBIMH Apo0aAMH. CloKeHHEe, BbIYMTAHUE, YMHOXKEHUE M JIEIEHUE JECATHUYHBIX JIpobOell. Pemenne apudmernyeckux 3aaad.
Oxkpyrnenue
JECATUYHBIX ApOOeii.
Oxpy:kHOCTb. B3anMHOE pacriosioskeHue MpsiMOil 1 OKPY>KHOCTH, IBYX okpyxHocTei. [llap, cdepa. [TocTpoeHne TpeyroasHIKOB.
OtHowmenns u npoueHTsl. [IporieHTsl. OCHOBHBIE 3a/1a4 HA TPOLIEHTHI.
Cummertpusi. OceBas cummerpus. Oce cummerpun purypsl. LleHTpanbhas cuMMeTpusi. 3epKaibHasi CHMMETPHSL.
Heasble yucaa. Lensie uncna. CpaBHeHHe LeENbIX ynucen. ApudmMeTrnueckue AeHCTBHS C LEIbIMU YyuciaMu. MHOXKECTBa, onepalud 0ObeANHEHUs U
repeceyeHusl.
Komounaropuka. Ciayuaiinble co0biTusl. Pemenne koMmOMHaTOpHBIX 3a1ad. [IpumeHeHue npaBuia yMHOXKEHUSI B KOMOMHATOPUKE. DKCIIEPUMEHTHI
CO CIIy4alHbIMU MCXOAaMU. YacToTa U BEpPOSATHOCTD CIy4ailHOIO COOBITHS.
PanmnonanbHble yncaa. PanyoHanpHble Ynclia, TPOTUBONOJIOXKHbBIE yucaa. Monayns uncna. CpaBHeHue uucen. M3o00paxeHne ducesl TOYKaMH Ha
npsiMoid. ApudmMerndeckue IeHCTBUS HaJ palMoHalIbHbIMU uuciaMmu. CBoiicTBa apudmernueckux neicTBuil. Pemenue apudmernyeckux 3ajad.
[TpsiMoyrosbHas cucTeMa KOOpAUHAT Ha MJI0CKOCTH, a0CIrcca U OpAuHaTa TOUKH.
BykBbl 1 ¢popmyasbl. [Ipumenenne OykB AJis 3allUCU MaTEMaTUYECKUX BBIpAXKEHUN U NpenokeHuil. @opmynsl. Beruucnenue no popmynam. nvna
OKPY>KHOCTH M IIowaab kpyra. Kopens ypaBHeHusI.
MHoroyrojibHUKH U MHOrorpanuuku. Cymma yrioB tpeyroiasHuka. [lapamienorpamm. [Tnomanu. [IpaBuibHble MHOTOYTOJIBHUKH.

7 xaacc: Aareopa 102 yaca.
Jpodu u npoueHTbl. OOBIKHOBEHHbIE U JECATUYHbIE JPOOU, BBIYUCIEHHS C pallMOHATbHBIMU uuciaMu. CTelneHb C HAaTypalbHBIM IOKa3aTeleM.
Pemenue 3anay Ha npoueHThl. CTaTUCTHUECKHE XapaKTEPUCTHKU: cpeiHee apu(pMeTHIecKoe, MoJia, pa3Max.
IIpsimasi u oOpaTHas MpPONOPUHOHANBLHOCTH. [IpencTaBneHne 3aBUCUMOCTH MEX/ly BeTMUYMHAMHU C IoMolIbio Gpopmyit. [IpsimMo mponopuuoHansHast U
o0paTHO MponopIHoHaIbHas 3aBUucUMocT. [Iponopiun, pemenre 3ajaun ¢ TOMOIIbIO MPOMOPIIHIA.
BBenenne B ajredpy. bykBeHHble BbIpaK€HHs, YMCIIOBBIE IOJCTAaHOBKM B OykBeHHOe BbIpakeHHe. IIpeoOpasoBaHue OyKBEHHBIX BBIPAaKECHUI:
PacKphITHE CKOOOK, MPUBEICHHUE MOJOOHBIX ClIaraeMBbIX.
YpaBHenusi. YpasHeHus. KopHu ypaBHeHus. JInHeliHOoe ypaBHeHUE. PelieHne TEKCTOBBIX 3a/1a4 METOJOM COCTaBIIEHUSI YPABHEHUS.
Koopaunartel u rpaguxku. Yucnossle npoMexxyTKkH. PaccTosiHrne Mexay TOYKaMHM Ha KOOPAMHATHOW NpsMoM. MHoOecTBa TOYEK Ha KOOPJAMHATHON

miockoctH. I'paduku 3aBucuMocTeil y =X, y =x%, y=x>, y = ‘x ‘ . I'paduku peanbHbIX 3aBUCHMOCTEH.



CpoiicTBa cTeleHM ¢ HATypajbHbBIM NoOKa3atedeM. [IpousBeneHrne M 4YaCTHOE CTENEHEW C HATypaJbHbIMU MokazaTensiMu. CTeleHb CTEleHH,
MPOM3BEICHUS U Apo0u. Pemenne koMOMHATOPHBIX 3a71a4, (hOpMyJia IEPEeCTaHOBOK.

Muorowienbl. OnHOWIeHb U MHOTOWIEHBL. CJ0XeHHe, BRIYUTAHUE U YMHOKEHHE MHOTOWIEHOB. DOPMYIIbI COKPAILIEHHOTO YMHOXEHHS: KBaJpaT
CYMMBI B KBaIpaT Pa3HOCTH, KyO CYMMBI U KyO pa3HOCTH.

Pazo:keHne MHOrO4/JIeHOB HAa MHOXKUTeIU. BriHeceHue obmiero MHOXuTens 3a ckoOku. Crnoco6 rpynnupoBku. Popmysa pa3HOCTH KBaJpaToB,
dbopMyIna cyMMBbI KyOOB U pa3HOCTH KyOOoB. PemieHne ypaBHEHHI ¢ TOMOIIBIO PA3JIOKCHHSI HA MHOYKUTEIIH.

YacrToTa 1 BepOSATHOCTB. YacToTa cirydaitHoro coObITs. O1ieHKa BEPOSATHOCTH CIIYYaiHOTO COOBITHS 10 ero yacToTe. ClIoKeHHne BEpOSITHOCTEH.

8 kiacc: Anreopa 102 yaca.
Auaredpauyeckne apodu. Yto takoe anreOpamuveckas ApoOb. OCHOBHOE CBOWMCTBO npoOu. CroKeHWE W BBIUMTaHHE AIreOpandecKux ApoOei.
YMHOXKEHHe M jeneHue anredpanueckux apoOeil. IlpeoOpazoBaHue BbIpakeHHH, cogepkamux anredpandeckue apodu. CTeneHb ¢ LEIbIM
noka3zareneM. CBOICTBa CTETIEHU C IENIBIM MTOKa3aTeneM. Pemenue ypaBHeHui u 3a1ay.
KBagpaTtnble kopHHM. 3ajaya O HaxXOXJIEHUM CTOpPOHBI KBajapara. MppanuonanbHele uucia. Teopema Iludaropa. KsaapaTHblii KopeHb

(anreGpaneckuit noaxox). I'paguk 3aBUCHMOCTH. 5, — /x . CBoiicTBa KBajpaTHbIX KOopHEH. [IpeoOpa3oBaHue BoIpakeHUH, COIEPIKALUX KBAJpaTHbIE
kopHu. KyOuueckuii KOpeHb.

KBanparnbie ypaBHenusi. Kakue ypaBHEHMs Ha3blBalOT KBaapaTHbIMU. PopMmyna KOpHEW KBajJpaTHOro ypaBHeHUs. Bropas ¢opmyna kopHeil
KBaJIpaTHOTrO ypaBHeHus. Pemenne 3anad. Henonnele kBanpaTtHble ypaBHeHus. Teopema Buera. Pa3noskenue KkBagpaTHOro TpEXUIEHA HA MHOKUTEIH.
Cuctemsl ypaBHeHu#. JIuHeliHOe ypaBHEHUE C JBYMs IepeMEHHBIMU. | padyKk JTMHEHHOTO ypaBHEHHS C IByMs IEPEMEHHBIMHU. YpaBHEHHE MPSIMOKN
Buga y =kx+ 1. Cucremsl ypaBHeHuil. Pemenue cucrem cnocobom cioxeHus. Pemenne cucteM crmoco6oM moicTaHOBKU. Perienue 3a1ay ¢ TOMOIIBIO
CUCTEM YpaBHEHUH. 3aJaul Ha KOOPJMHATHOMN IJIOCKOCTH.

®yukumu. Yrenue rpaduxos. Uro takoe pynkuus. ['padpuk ¢pynkuun. CoiictBa Gpynkuuil. Jluneitnas pynxuus. Oynkmus y=k /x u e€ rpaduxk.
BepositHocTh M cTaTucTHKAa. CTaTUCTHYECKHE XapaKTEPUCTUKU. BeposTHOCTh paBHOBO3MOXKHBIX COOBITHI. ClI0KHbBIE 3KCTIEPUMEHTHI.
I'eomeTpuyeckre BEpOSATHOCTH.

9 xnacc: Anreopa 102 gaca.
HepasencrBa. [lelictButenbHble uncia. OOnye cBoWCTBa HEpaBEHCTB. PelleHne NTMHEMHbIX HEpaBeHCTB. PellleHne cUcTeM JIMHEHHBIX HEepaBEHCTB.
Jloka3aTenbCTBO HEPABEHCTB. YTO 03HAYAIOT CII0BA «C TOYHOCTBIO J0...)».
Kpanparuunas ¢gynkuus. Kakyio (pyHKIMIO Ha3bIBAIOT KBaApaTH4HON. I'paduk u cBoiicTea GyHkuun y=ax’. Casur rpaduka GyHKIUH y=aXx’ BIOIb
oceit koopauuar. I'padux GpyHkuun y=ax*+bx+c. KpaaparHsle HepaBeHCTBA. MeTO HHTEPBANIOB.
YpaBHeHus u cucremMbl ypaBHeHui. Pannonanbuble BopaxeHus. Llenbie ypaBuenus. J[poOubie ypaBHeHUs. Pemenue 3ana4y. CuctemMbl ypaBHEHUH ¢
IBYMs IepeMeHHbIMU. Pemenne 3agau. ['paduueckoe uccnenoBanue ypaBHEeHUI.
Apu¢pmeTnyeckas U reomerpuyeckasi nporpeccuu. Yuciaosble mocienoBaTenbHOCTH. Apudmerndeckas nporpeccus. CymMMa MepBbIX N YJIEHOB
apupmeTnueckoi mporpeccuu. I'eomerpuyeckas mporpeccus. CyMma MEpBBIX N WIEHOB TIeOMETpUYeckoil mporpeccuu. [IpocTsle M ClIOKHBIE
MIPOLIEHTHI.
CratucTuka M BepoATHOCTb. BriOopounble uccrnenoBanus. MHrepBanbHbId psia. ['mcrorpamma. XapakrtepucTuku pasdpoca. CraTHCTHYECKOE




OIICHUBAHWE U IIPOTHO3.
7 kaacc: I'eomerpusi 68 yacon

HauanbHble reomerpuyeckue cBeaeHus. [Ipsmas u orpesok. JIyd u yron. CpaBHeHHE OTPE3KOB M yIJoB. M3mMepenue orpeskoB. M3mepenue yrios.

CMexHble U BepTUKaJIbHBIE YIibl. IlepreHuKynsapHble MpsMbIe.

TpeyroabHuk. TpeyronsHuk. PaBHOOenpeHHbI TpeyronbHUK. [Ipu3HaKW paBEeHCTBA TPEYrOJBHUKOB. MeauaHbl, OUCCEKTPUCHI U BBICOTHI

TpeyrojabHuka. OKpyKHOCTb.

IMapanjeabHble npsaMble. [[pu3HaKy napaJIeTbHOCTH MPAMBIX. AKCHOMAa apaJlIeIbHBIX TPSAMbIX. CBOMCTBA MapalICIbHBIX TPSIMBIX.

CooTHoOlIEHHEe MeXAy CTOPOHAMH W yrjiamu TpeyroabHuka. Cymma yrioB TpeyrojibHUKa. COOTHOIICHHE MEXAY CTOPOHAMU U yriamMu

TpeyrosbHuKa. HepaBeHcTBO TpeyroiapHuKa. [IpsMoyroibpHbIe TPEYTrOJbHUKY M UX CBOMCTBA. [Ipr3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

Paccrositnue ot TOukM 110 mpsiMoi. PaccrosiHne Mexay napamuielibHbIMU NpsMbIMH. [locTpoeHne TpeyronpHHKa Mo TpeM 3jieMeHTaM. [locTtpoenue

neprneHuKynsapa K npsimoid. [loctpoenue 6ucceKTpuchl.

8 kaacc: 'eomerpus 68 yacos
Yeroipexyrojabuuku. Muoroyronsuuku. [lapamnenorpamm u tpaneuus. [IpsmoyronsHuk, poM0, kBaapaT. Pemenue 3aaay.
Inomaask. [nomans maoroyronsuuka. [lnomaas napanienorpaMmma, TpeyroiabHuka u Tpanenuu. Teopema [ludaropa. Pemenne 3aaq.
Ilogo0HbIe Tpeyroabuuku. OnpeaeneHue mog00HbIX TpeYroabHUKOB. [Ipu3Haku mogoous TpeyronbHUKoB. [IpuMenenue nogo0us K J0Ka3aTeNnbCTBY
TeopeM | perieHuto 3aaa4. COOTHOIIECHHS MEXTy CTOPOHAMH U YIJIaMH MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.
Oxpy:xHoctb. KacarenpHast k okpyxkHocTH. LleHTpanbHble M BOUCAHHBIE YIibl. UeTbipe 3amedareibHble TOUYKH TpeYyrojbHUKA. BrucanHas u
OMHCaHHasi OKPYKHOCTH. Perienue 3agad.

9 xnacc: I'eomerpus 68 yacos

BexTopsl. [lonstue Bexktopa. CiioxeHHe U BBIUNTaHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha YUCIIO.
Metoa xoopaunart. Koopannatel BekTopa. [Ipocreiimme 3a1aun B KoopaAnHaTax. Y paBHEHHs OKPY>KHOCTEHN U MPSMOM.
CooTHOlIeHUsI MeK1Y CTOPOHAMHU M YIJIaMM TpeyroJbHuka. CkajsipHoe npousBeleHne BeKTOpoB. CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC yTJia.
CooTHoOIIEHNSI MEXly CTOPOHAMU U YIJIaMH TpeyrojbHuKa.  CKalspHOE IPOU3BENECHNE BEKTOPOB.
JlJIMHA OKPY/KHOCTH M IUIOIIAAb Kpyra. [IpaBuibHbIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTH M IUIOLIAAb Kpyra.
JABuaxenns. [lonstue neuxenus. IlapannensHplii mepeHoOC MOBOPOT.
TemaTn4yeckoe NJIaHMPOBaHNe 1O MPeAMETY ajredpa cocTaBJIeHO ¢ y4eToM padoyeil mporpaMMbl BocniuTanus. BocnurarenbHbINH NOTEeHIHAJ
JAHHOIO0 Y4e0HOro nmpeaMera odecrnednBaeT peau3anuio CJeAyInX nejJeBbix npuopureroB Bocnutannsga OO0

IV. TemaTuueckoe miianupoBanue 8 Kiacc.

1. Y4yeOublii njian

Ne | Pazpnennt Bcero yacos | Teopernueckue | IlpakTtuyeckne | Konrpoan
1. | [ToBTOpEeHUE 3 0,5 1,5 1
2. | AnreOpandeckue 1poOu 19 3 14 2




3. | KBagpatable KOopHU 14 3,5 9,5 1
4. | KBagpaTHble ypaBHEHUS 18 3 13 2
5. | CucreMbl ypaBHEHUM 19 4 14 1
6. | OyHKIMH 13 3 9 1
7. | IloBTOpEeHue 8 7 1
8. | BeposTHOCTh M CTAaTHCTHKA 8 2 5 1
HToro: 102 19 73 10
2. TemaTnueckuii mjiax
Ne Tema Beero Teopernueckue | Ilpakrnueckune | Konrpoanb
YPOKa 4acos
IToBTOpEHUE 3 0,5 1,5 1
1. WHCTpyKTax) 110 TeXHUKe 0e3011acHOCTH. Y paBHEHUS 1 0,25 0,75
2. Crenenu. MHOTOYJICHEI 1 0,25 0,75
3. Koumponvnasa paooma Ne 1. Bxoonas 1 1
AJiredpanyeckue 1poom 19 3 14 2
4. Pabota Hax ommoOkamu. Koppeknnonnas padbora 1 0,5 0,5
Uto Takoe anreOpandeckas 1po0b
5. OcHOBHOE CBOMCTBO ApoOH 1 0,5 0,5
6. OcCHOBHOE CBOMCTBO IpoOH 1 1
7. OcHOBHOE CBOMCTBO ApoOH 1 1
8. CrnoskeHue ¥ BBIYMTAHNE aNredpandeckux Ipoodeit 1 0,5 0,5
9. CrnosxeHue ¥ BBIYMTAHNE aNredpandeckux apooei 1 1
10. | YMHOXEHUE U JesieHne areOpandeckux apooeit 1 0,5 0,5
11. | YMHOXeHMe U JelieHne anreOpandeckux apooen 1 1
12. | IIpeoOpa3oBaHue BoIpaAKEHUH, COZepkKaIIUX alredpandeckue qpoou 1 1
13. | IlpeoOpa3zoBaHue BhIpRXKEHUM, COJIEpKAIINX alredpandeckue Ipoou 1 1
14. | Konmponwvnas paboma Ne 2. Anzedbpauueckue opoou 1 1
15. | Pabora Hax ommbOkamu. Koppekunonnas pabora 1 0,5 0,5
CreneHs ¢ 1eJbIM MT0Ka3aTeaeM
16. | CpolicTBa CTEIICHU C IIECNIBIM IIOKa3aTeaeM 1 0,5 0,5
17. | CBoiicTBa CTEIEHH C IEJIBIM [TOKA3aTEIEM 1 1
18. CBOICTBA CTEIIEHHU C I[EJIBIM ITOKa3aTeIEM 1 1




19. CBOICTBA CTEIIEHHU C I[EJILIM IIOKA3aTeEIEM 1 1
20. | Pemenue ypaBHEHHI | 3a7a4 1 1
21. | Pemenue ypaBHeHH U 3a7a4 1 1
22. | Koumponavnas paooma Ne 3. Cmenens ¢ ueavim noKazamesiem 1

KBaapaTHbie KOpHHU 14 3,5 9,5
23. | Pabora Han ommbkamu. Koppekinmonnas padora 1 0,5 0,5

3asiaya 0 HaX0XKJICHUU CTOPOHBI KBaJpaTa
24. | UppanmoHanbHbIe YUCIa 1 0,5 0,5
25. | Teopema ITudaropa 1 0,5 0,5
26. | Teopema I[Tudaropa 1 1
27. | KBagpaTHbIil KOpeHb (anreOpandecKuid moxo.) 1 0,5 0,5
28. | KBajpatHblii KOpeHb (anredpandecKuil moaxon) 1 1
29. | I'paduk 3aBUCUMOCTH 5, — /~x 1 0,5 0,5
30. | CpoiicTBa KBaJpaTHbIX KOpHEH 1 0,5 0,5
31. | CaoiicTBa KBaJIpaTHbIX KOPHEH 1 1
32. | IIpeobpa3oBaHue BbIpaxXeHUIl, COEPKAIUX KBAAPATHBIE KOPHH 1 1
33. | IlpeoOpazoBaHue BEIpAKEHUH, COJIEPIKAIINX KBAIPATHBIE KOPHU 1 1
34. | IlpeoOpa3zoBaHue BbIpaXKEHUH, COJlepKaIlMX KBaJIpaTHbIE KOPHU 1 1
35. | KyOuueckuii KOpeHb 1 0,5 0,5
36. | Koumponvnas paooma N 4. Keaopamnuie kopuu 1

KBagpaTnbie ypaBHeHHs 18 3 13
37. | Pabora Hax ommbkamu. Koppekunonnas pabora 1 0,5 0,5

Kakue ypaBHEeHHUs1 Ha3bIBAaIOT KBAJPAaTHBIMU
38. | ®opmyna KOpHEH KBaJIpaTHOI'O ypaBHEHUS 1 0,5 0,5
39. | ®dopmyna KOpHEH KBaJpaTHOIO YpaBHEHUS 1 1
40. | ®opmyna KOpHEH KBaJIpaTHOI'O ypaBHEHUS 1 1
41. | Bropas ¢popmysa KOpHEH KBaJpaTHOTO YPaBHEHUS 1 0,5 0,5
42. | Bropas ¢popmysa KOpHEH KBapaTHOTO YPaBHEHUS 1 1
43. | Pemenue 3amau 1 1
44. | Pemenue 3amau 1 1
45. | HenonHble KBaipaTHbIE ypaBHEHUS 1 0,5 0,5
46. | HemosHble KBaJpaTHbIE YpaBHEHUS 1 1
47. | HenonHble KBaipaTHbIE ypaBHEHUS 1 1
48. | Koumponavnas paooma Ne 5. Ilonyzo0oeasn 1




49. | Pabora nHan ommbkamu. Koppekimonnas pabora Teopema Bueta 1 0,5 0,5
50. | Teopema Buera 1 1
51. | PaznokeHue KBaIpaTHOIO TPEXUIEHA HA MHOKUTENIHN 1 0,5 0,5
52. | PaznokeHHe KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIIN 1 1
53. | PaznokeHue KBapaTHOIO TPEXUIEHA HA MHOKUTENIHN 1 1
54. | Koumponvnas paooma N 6. Keaopammuoie ypasnenus 1

CucreMbl ypaBHEeHM 19 4 14
55. | Pabora nag ommbkamu. Koppekiponnas padora 1 0,5 0,5

JIuHeliHOe ypaBHEHUE ¢ ABYMS IEpEMEHHBIMU
56. | I'paduk mMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMH 1 0,5 0,5
57. | I'paduk nMHEHHOrO YpaBHEHUS C IBYMs IEPEMEHHBIMU 1 1
58. | YpaBuenue npsimoit Buja y - kx +1 1 0,5 0,5
59. | YpaBHenue npsimoit Buga y - kx +1 1 1
60. | YpaBHeHue npsimoi Buga y - kx +1 1 0,5 0,5
61. | YpaBHenue npsimoi Buja y - kx +1 1 1
62. | CucreMbl ypaBHEHUM 1 0,5 0,5
63. | Pemenue cucreM ypaBHEHHH ClIOCOOOM CIOKEHUS 1 0,5 0,5
64. | Perenue cucteM ypaBHEHH CIIOCOOOM CIIOXKEHHS 1 1
65. | PereHue cucteM ypaBHEHHMH CITIOCOOOM CIIOXKEHHS 1 1
66. | Pemenue cucteM ypaBHEHHH criocoOOM MOICTAHOBKU 1 0,5 0,5
67. | Pemenue cucrem ypaBHEHHH criocoOOM MO/ICTAHOBKU 1 1
68. | PerieHue cucteM ypaBHEHHH cIOCOOOM IO/ICTaHOBKU 1 1
69. | Pemenue 3a/1a4 ¢ IOMOUIBIO CUCTEM YPABHEHHM 1 1
70. | PemeHue 3a/1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHMM 1 1
71. | 3agaun Ha KOOPAMHATHOM MIIOCKOCTH 1 0,5 0,5
72. | 3agaun Ha KOOPAMHATHOM TIOCKOCTH 1 1
73. | Konmponvnas padoma Ne 7. Cucmemol ypasHeHui 1

DOyHKUHHT 13 3 9
74. | Pabora Han ommOkamu. Koppeknmonnas padota Urenue rpadukos 1 0,5 0,5
75. | Urto takoe GyHKIHs 1 0,5 0,5
76. | Uto Takoe GyHKIIMS 1 1
77. | I'paduk pyHKIIMN 1 0,5 0,5
78. | I'paduk pyHKIIMN 1 1
79. | CoiicTBa QyHKITHI 1 0,5 0,5




80. | CgoiicTBa pyHKIMIA 1 1
81. | Jluneiinas GpyHKIus 1 0,5 0,5
82. | Jluneiinas QpyHKIHS 1 1
83. | Jluneiinas GpyHKIus 1 1
84. | ®ynkuusa y= k/x u e€ rpadux 1 0,5 0,5
85. | ®dynkmms y= k/x u e€ rpaduk 1 1
86. | Konmponvnas paboma No 8. @ynkyuu 1 1
IloBTOpEeHune 8 7 1
87. | Pabora nan ommbkamu. Koppekunonnas padora 1 1
[ToBTOpenmne. Anredpanyeckue apodu
88. | [loBTOopenue. KBaaparasie KOpHU 1 1
89. | IloBropenue. KBanpaTrHble ypaBHEHUS 1 1
90. | IToBTopenue. Cuctembl ypaBHEHUN 1 1
91. | IloBTOopenue. @yHKIUU 1 1
92. | IloBTopenue. Pemenue 3anay 1 1
93. | I[loBTOpEHME 1
94. | Hmozosasn paboma 3a kypc 8 knacca 1 1
BeposiITHOCTH U CTATHCTHKA 8 2 5 1
95. | Pabora Hax ommbkamu. Koppekuunonnas padbora 1 0,5 0,5
CraTuctuyeckue XapakTepUCTHKU
96. | CratucTudecKue XapakTepUuCTUKU 1 1
97. | BeposITHOCTh paBHOBO3MOKHBIX COOBITHIM 1 0,5 0,5
98. | CnoxHbIE HKCTIEPUMEHTHI 1 0,5 0,5
99. | Ciio’kHbIE KCIIEPUMEHTHI 1 1
100. | I'eomeTpuUecKHre BEPOSITHOCTH 1 0,5 0,5
101. | Konmponwvnas paboma No 9. Beposmnocms u cmamucmuka 1 1
102. | Pabota Hax ommbOkamu. KoppekunonHas pabora 1 1
3. IIpakTH4eckasi 4aCTh NPOrpaMMbl (KOHTPOJIb)
Anrebpa. KonTponbsHbie paboThl. 8 kiacce: yueb. mocobdue mis odmeodpaszosar. opranmusanuii / JI. B. Ky3nernosa, C. C. Munaesa, JI1.O.
Pocnoga, C.b. CyBopoBa. - M.: IIpocsenienue, 2016 —2020.
Ne Bun xontposns, tema I'gerBepts | I III IV uerBepts | I'og
n/n YETBEPTh | YETBEPTH




Konrponbnas padora Ne 1. Bxoxnas

Kontponbnas padota Ne 2. Anrebpanyeckue npoou

Konrtponbnas padora Ne 3. CTeneHp ¢ 1eJIbIM MOKa3aTelIeM

Kontposbnas padota Ne 4. KBagpaTtHsie KOpHU

KontponsHast padora Ne 5. Ilonyrogosas

Kontponbnas padora Ne 6. KBanpaTHbie ypaBHEHUS

Kontposbraas pabora Ne 7. Cuctembl ypaBHEHUN

V| XN B —

KonTponbaas pabora Ne 8. OyHKImn

HToroBas koHTpoJIbHAs paboTa 3a Kypc 8 Kiacca

_.
e

Kontponbnas padora Ne 9. BeposTHOCTh U CTaTUCTHKA




4. YyeOHasi mporpamMmma

KoanyecTBo yacoB B Hegearo: 3 yaca ( 3a roa 102 yaca)

Ne Pasnen, Tembl Bcero ILnanupyeMsble pe3y/abTaThl
ypoxa 4acoB IIpenmeTHble MeTanpeamMeTHbie JIMUHOCTHEBIE
IloBTOpEeHue 3
1. | Uncrpykrax 1o 1 VYMeTh peniath JTHHEHHbIC PeryasiTUBHbBIE: CAMOCTOSITEIIEHO OOHAPYKUBATH U OTBETCTBEHHOE OTHOIICHUE K
TEXHHUKE Ge30MaCHOCTE. YpaBHEHHS C OJJHOU MepeMeHHOH; | GopMyarpoBaTh yueOHYIO pobieMy, OnpeaesTh YUYCHHIO;
v TEKCTOBBIC 3a/IaUH 1eJb Y4eOHO AeATeNbHOCTH; TOTOBHOCTB M CIIOCOOHOCTD
PaBHCHHS anredpanveckiuM crocoOoM. Ilo3HaBaTenbHbIE: aHATH3UPOBATH, CPABHUBATH, 00yYaroIUXCsl K CAMOPA3BUTHIO U
KIaccu(UIIPoBaTh M 0000IIaTh (HaKTHl U IBICHUS camM000pa30BaHUIO HAa OCHOBE
KoMMyHHMKATHBHBIE: CAMOCTOSTEIBHO MOTHBALIUH K 00yYCHUIO U
OPraHU30BBIBATh yUEOHOE B3aUMOJICHCTBUE B IPyIIIIE TIO3HAHUIO;
(ompenensaTh 00LIKe e , JOrOBapUBAThCS JPYT C
JIPYTOM U T.11.);
2. | Crenenn. MHOrOWICHEI 1 YMeTb BBIOJHATH OCHOBHBIC PeryasiTuBHbIE: BBIIBUTATh BEPCUH PELICHHS YMeHHe KOHTPOIUPOBATh
JIECTBHSI CO CTETICHSIMH C po0JieMbl, 0CO3HAaBaTh (U UHTEPIIPETUPOBATH B MPOIIECC U PE3YJIbTaT YUeOHOMH
LIEbIMU IIOKA3aTENAMU. Y METh citydae HeoOXOIMMOCTH) KOHEUHBIH pe3ynbTarT, MaTEMaTUYECKOU NEATEIbHOCTH;
BBITIOJTHATDH Pa3JIOKCHUEC BI)IGI/IpaTI) CpeaAcTBa JOCTUKCHUSA 1IN U3
MHOTI'OYJICHOB HAa MHOXXHTCIIN, MPEJIOKECHHDBIX, a TAKKEC UCKATh UX CAMOCTOATEIIBHO,
TOXJIECTBEHHBIE TpeoOpazoBanusi | Ilo3HAaBaTeNbHbIE: CTPOUTH JIOTHUCCKH
PAaIOHABHBIX BBIPAKCHHUH, 000CHOBaHHOE PACCYKICHHE, BKIIFOYAIOLIEE
HNPUMEHSATH (HOPMYITBI YCTaHOBJICHUE IPHYMHHO-CIICICTBEHHBIX CBA3CH;
COKpAIIEHHOTO YMHOKECHUS ISt KoMMyHHMKAaTHBHbIE: OTCTAHBas CBOIO TOUKY 3PEHHS,
npeoOpa3oBaHus PAlJMOHANBHEIX | MPUBOIUTH apryMEHTHI, IOATBEPKAAs UX (pakTaMu
BBIPAKEHUI.
3. | Konmponvnasa paboma 1 YMeTb IPUMEHSTh PeryasiTuBHbIE: COCTABIATh (MHAWBHIYaIbHO MM B YMeHue SCHO, TOYHO, TPAMOTHO
Ne 1. Bxoonas TEOpeTHYECKUE 3HAHUS TIPH IpyIIe) IIaH PELICHHs MPOOIeMBbI U3J1arath CBOU MBICIIH B YCTHOH U
pELICHHUH NpaKTHYecKuX 3aganuid. | Ilo3HaBaTeabHbBIE: yMETh ONPEICIATh BO3MOXKHbIC MUCHbMEHHOHN pevH, TOHUMATh
HUCTOYHHUKHU HeO6XOI[I/IMI)IX CBe}IeHHﬁ, MMpONU3BOAUTH CMBICJ TTOCTaBJIEHHON 3aga4u,
IIOHUCK I/IHq)OpMaHI/H/I, AHAJIM3UPOBATH U OLICHUBATH eé BBICTpanBaTh apryMEHTAIHIO,
JIOCTOBEPHOCTD TIPUBOJUTD IIPUMEDPBI U
KoMMyHHKATHBHbIE: CAMOCTOSTEIBHO KOHTPIIPUMEPHI;
OpPTraHU30BBIBATh YIEOHOE B3aMMOACHCTBHE B TPYIIIE
(ompeznensaTe 00LIMe e , JOrOBapUBATHCS APYT C
JIPYTOM H T.[1.);
AJiredpanyeckue 19
apoou
4. | PaboTa HaJ OMIMOKAMU. 1 YMeTb HaXOJMTh 3HAYCHHS TIPH PeryasituBHbIe: paboTast M0 IUIAHY, CBEPSATH CBOH dopMupoOBaHUE CIIOCOOHOCTH K

3aJaHHbIX NIEPEMCHHBIX, 00J1aCTh

L[CﬁCTBHﬂ C ICJIbIO U, IpH HCO6XOI[I/IMOCTI/I,

OMOIMOHAJIbHOMY BOCHPHUATHIO




Koppekunonnas
paborta

Yro Takoe
anreOpanveckas 1poob

JIOITyCTUMBIX 3HAYEHUI
NIEPEMEHHOM.

UCIIPABJIATH OIIMOKN CaMOCTOSTENBHO (B TOM YHCIIe U
KOPPEKTUPOBAThH IIJIaH);

ITo3HaBaTeabHBIE: TOHUMAS TO3UIUIO JPYTOTO
4eJI0BEKa, pa3auyaTh B €r0 peun: MHEHUE (TOUKY
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
TUNOTE3bl, aKCHOMBI, TEOPHH;

KoMMyHHKATHBHBIE: B IUCKYCCHU YMETh BBIIBUHYTh
KOHTPapryMEHTBI

MaTeMaTH4eCKHX 0OBEKTOB,
3a/1a4, pelICHUM, pacCyKICHU;

5. | OcHOBHOE CBOMCTBO 3HaTh OCHOBHOE CBOMCTBO ApoOu | PeryasiTHBHBIE: B THAJIOTE C YIUTEIEM CchopmupoBath: epBOHAYAIBEHBIC
1po6u U CJICJICTBUSI U3 HETrO, YMETh COBEPIICHCTBOBATH CAMOCTOSITEILHO BhIPAOOTAHHBIC Npe/ICTaBICHHS O
MPUMEHSTh UX MPH COKPALICHUH KPHUTEPUH OLICHKH MaTeMaTHYeCKON HayKe KaK
Jpo0eid. IMo3HaBaTe/IbHbIE: CTPOUTH JIOTHICCKU cdepe denoBeueckoit
000CHOBaHHOE pacCy KICHHE, BKIIOYAIOIIEe JIeITeIHOCTH, 00 JTanax eé
YCTaHOBJICHHE IPUYMHHO-CIICICTBEHHBIX CBS3EH pas3BUTHSL, O €€ 3HAUUMOCTH IS
KoMMyHHKATHBHBIE: OTCTanBasi CBOIO TOUKY 3pEHHUS, | Pa3BUTHS IUBHIM3AIIH;
MPUBOJIUTH aPTYMEHTHI, IOATBEPKIast X (haKTaMu
6. | OcHOBHOE CBOMCTBO 3HaTh OCHOBHOE CBOMCTBO Jpo0u | PeryjasiTHBHBIE: BHIIBUTaTh BEPCUU PCIICHUS CdhopmupoBaHbl
1pobu U CJIEJCTBUS U3 HETO, YMETh npo0OJIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B KOMMYHHKATUBHAs
MPUMEHSTH UX MPH COKPALICHUH cily4ae He0oOXOIMMOCTH) KOHEUHBIH pe3ybTar, KOMIIETEHTHOCTb B OOILIEHUH U
npo0eit. BBIOUPATH CPEIICTBA JOCTHIKCHUS LICIH U3 COTPYAHUYECTBE CO
MPE/TIOKEHHBIX, a TAK)KE HCKATh UX CAMOCTOSTE]IbHO, | CBEPCTHUKAMU B
IMo3HaBaTe/IbHbIE: AHATU3UPOBATH, CPABHUBATH, 00pa3oBaTenbHOM, yueOHO-
KiIaccuGUIMpoBaTh U 00001aTh (PAKTHI U SBICHHS HCCIIeI0BATEIbCKOM, TBOPUECKOU
KoMMyHHKATHBHBIE: CAMOCTOSTEIHHO U IPYTUX BUIAX JESITEIbHOCTH
OpraHU30BBIBATH YUeOHOE B3aUMO/ICICTBHIE B IPYIIIie
(ompenensTh 00IIME LENH, JOTOBAPUBATECS APYT C
JIPYTOM U T.11.);
7. | OcHOBHOE CBOMCTBO 3HaTh OCHOBHOE CBOWCTBO JIpoOu | PeryjasiTHBHBIE: CaMOCTOSITENILHO OOHAPYKHUBATh U CdopmupoBaHsI:
1pobu U CJIEJCTBUS U3 HETO, YMETh (dhopmynupoBaTh yueOHYIO IPoOIeMy, ONPEIeNsTh KPUTHYHOCTb MBILIUICHHS, YMEHHE
MPUMEHSTh UX NP COKPALICHUH 1elb yueOHOM eI TeIbHOCTH pacrio3HaBaTh JIOTHYECKU
Jpobei. IMo3HaBaTe/IbHBIE: YMETh ONPENEISATH BO3MOXKHbIC HEKOPPEKTHBIC BBICKA3bIBAHHUS,
WCTOYHHMKU HEOOXOIUMBIX CBEICHHM, TPOU3BOAUTD OTJINYATh THIIOTE3Y OT (hakTa
MOUCK UH(OPMAIINH, AHATM3UPOBATh U OLICHUBATD €€
JIOCTOBEPHOCTh
KoMMyHHKaTHBHBIE: IOHUMAS TIO3UIUIO IPYTOTO,
pa3MyaTh B €r0 PeYd: MHEHHE (TOUKY 3pEHU),
JIOKa3aTeNnbCTBO (ApryMEHTHI), (PaKThl; TUIOTE3BI,
AKCHOMBI, TEOPHHU
8. | Crnoxenne u YMeTh CKJIaJIbIBATh U BBIYUTATH PeryisiTuBHbBIE: BBIJIBUTATh BEPCUH PEIICHHUS KpeaTrBHOCTb MBIILICHUS,

BBIUUTAHUE
anredpanvecKux
apoOeit

anredbpanveckue Ipodu; 1podu u
LIeJIOe BBIPAXKEHHE.

po0JIeMbI, 0CO3HABATh (M HHTEPIPETHPOBATE B
cirydae HeoOXOIMMOCTH) KOHEYHBIH pPe3ynbTarT,
BBIOMPATH CPENICTBA JOCTIDKEHUS LIEH U3

WHUITUATUBBI, HAXOAUYNBOCTH,
AKTUBHOCTH MPH PEIICHUN
apuQMeTHIECKUX 3a/1a4.




MPE/IOKEHHBIX, & TAKXKE UCKATh UX CAMOCTOSTEIHLHO;
Ilo3HaBaTeIbHBIE: CTPOUTH JOTHYCCKH
000CHOBaHHOE paccyiK/IeHHE, BKIIOYaroIee
YCTaHOBJICHHE IPUYHHHO-CJICJICTBEHHBIX CBs3EH
KoMMyHHUKATHBHBIE: YUUTHCS KPUTHIHO OTHOCHTHCS
K CBOEMY MHCHHIO, C TOCTOMHCTBOM TPU3HABATH
OIMMOOYHOCTH CBOCTO MHEHHUS (€CJIH OHO TAKOBO) U
KOPPEKTHPOBATh €ro

9. | CroxeHue u YMeTh CKIaapIBaTh U BEIYUTATh PerynsiTuBHbI€: COCTaBIATh (MHHAUBUAYAIHHO WU B I'oToBHOCTE M CTIOCOOHOCTB
BEIUMTAHUE anreOpandeckue ApoOw; IpoOu | TPYIIIE) IUIAH PeIIeHIS TPOOIEMBI 00yJaromuxcs K CaMOPa3BUTHIO
6 LIETI0E BBIPA)KECHHE. ITo3HaBaTe/IbHBbIE: AHATN3UPOBATh, CPABHUBATH, caM000pa30BaHMIO HA OCHOBE
anre I?,queCKHX KIaccu(pUIPoBaTh M 00001aTh (HaKTHl U IBICHUS MOTHBAIIH K 00y4CHHIO U
apobeit KoMMyHMKATHBHBIE: B IUCKYCCHH YMETh BBLIBUHYTh | HMO3HAHHMIO;
KOHTPapryMEHTbI
10. | YMHOXEHUE U JIEICHUE YMeTh yMHOXKATh U IEIUTh PeryasiTuBHbIe: paboTas M0 IUIaHY, CBEPSITH CBOU T'oToBHOCTB M CTIOCOOHOCTH
aIreOpanyecKux anrebpandyeckue ApooHu. JEeHCTBYA C LETbI0 U, IPU HE0OX0JUMOCTH, 00Y4aIoIINXCsl K CAMOPa3BUTHIO
6eit UCIIPABJIATH OIIMOKH CaMOCTOSTENIBHO (B TOM YHCIE U | caMOOOpa30BaHMIO Ha OCHOBE
Apoben KOPPEKTUPOBATH IIJIaH); MOTHUBAIUU K O0YICHHUIO U
IMo3naBaTesbHbBIE: IOHUMAsI TIO3ULIUIO IPYTOTO MIO3HaHUIO;
YeJIOBEKa, pa3nyaTh B €r0 peun: MHEHHUE (TOUKY
3pEHHs), JOKA3aTeIbCTBO (ApTYMEHTHI), (PAaKTEHI;
THITOTE3bI, aKCHOMBI, TCOPHU
KoMMyHHKATHBHBIE: OTCTanBasi CBOIO TOUKY 3PEHUS,
MPUBOANTH apTYMEHTHI, TOATBEPKAas UX (haKTaMu
11. | YMHOKEHHE U NEJICHUE YMeTh yMHOXATh U ICIUTH PerynsiTuBHBIE: B TMajIOTe C yIUTENIEM YMeHue sICHO, TOYHO, TPAMOTHO
aNreGpanyecKux anredpandeckue JpooH. COBEpPILIEHCTBOBATh CAMOCTOSATENIFHO BEIpaOOTaHHBIE M3NaraTh CBOM MBICIH B YCTHOI 1
oeit KPUTEPUH OLCHKH NUCBMEHHOH pe4H, TOHUMATh
ApO ITo3HaBaTeabHBIE: YMETh ONPEACIATH BOSMOXKHBIE CMBICJI IOCTABJICHHO 3a/1a4H,
WCTOYHHMKU HEOOXOMMBIX CBEICHHM, TPOU3BOAUTD BBICTPaMBaTh apryMEHTALHUIO,
MOUCK HH(OPMAIINH, aHAJTM3UPOBATh U OLICHUBATD €€ NPUBOAUTH IIPUMEPHI U
JIOCTOBEPHOCTh KOHTPIPUMEPBI;
KoMMyHHKATHBHBIE: CAMOCTOSTEIHHO
OPTraHU30BBIBaTh Y4eOHOE B3aUMO/ICIICTBHE B IpyIIIe
(onpenensaTh 00IINE LETH, JOTOBAPUBATHCS IPYT C
JIPYTOM H T.[1.);
12. | [IpeoOpa3oBanwme YMeThb ynpomars BbIPaXKEeHHUs, PeryasiTuBHBIC: B TUaJOre C yUUTENEM CdopmupoBaHsI:
BBIPAKCHHIA, colepxaue Bce COBEpIIEHCTBOBATH CAMOCTOSTEILHO BHIPAOOTaHHbIE TIePBOHAYATILHBIC IPE/ICTABICHHA
COMepKANIIX apudmMeTHyecKne IeHCTBUS HaJl KPUTEPUH OLICHKH 0 MaTeMaTHYeCcKOi HayKe Kak

anreOpandeckue Apoou

anre0pandecKuMu IpOOsIMH.

IMo3HaBaTebHbIE: AaHATM3UPOBATH, CPABHUBATH,
KJIACCUPUITUPOBATH M 0000IaTh (HaKTHI U SIBICHUS
KoMMyHUKaTUBHBIE: : YIUTHCS KPUTHIHO

cthepe yenoBedecKo
JeSITEILHOCTH, 00 dTamax eé
paSBI/ITI/IH, 0 eé 3HAYUMOCTHU OJIA




OTHOCHUTBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM
NPU3HABATh OMIMOOYHOCTH CBOETO MHEHHS (€CIIU OHO
TaKOBO) M KOPPEKTUPOBATh €r0

Pa3BUTHA HUBWIN3AIUN,

13. | TIpeobpa3zoBanue VYMeTh YIpoIaTh BEIPAXKEHHUS, PeryasiTUBHbBIE: CAMOCTOSITENIEHO OOHAPYKUBATH U CodopmupoBaHsr:
BBIPAKCHHIA, cozepanie Bee (bopMmepOBEm) y4eOHYI0 MPobIeMy, OnpeaessTh KPUTHYHOCTD MBIILICHHS, YMCHUE
apudMeTHIeCKUE NeHCTBUS HAL 1eJb Y4eOHOI AesSTeNbHOCTH pacro3HaBarh JOTHYECKU
conepiarnx anredbpandecKUMH IPOOSIMH. IMo3HaBaTe/IbHBIE: YMETh ONPENEISITh BO3MOXKHBIC HEKOPPEKTHBIC BBICKA3bIBAHHUS,
anredpandeckue Ipodu MICTOYHUKH HEOOXOIUMBIX CBEICHUH, TIPOU3BOIUTH OTJIMYATh TMIIOTE3Y OT (haKTa;
HOMCK MH()OPMAINH, aHATU3UPOBATh U OLICHUBATH €&
JOCTOBEPHOCTb
KoMMyHMKAaTHBHBIE: B IUCKYCCHU YMETb BBIIBHHYTh
KOHTPapryMEHTEHI
14. | Koumponvnas paboma YMeTb IPUMEHSTh PeryasTuBHbIE: COCTABIATH (MHAWBHIYaIbHO MM B YMeHue SCHO, TOYHO, TPAMOTHO
Mo 2. Anzebpauueckue TEOPETUYSCKUE 3HAHUS IIPH ) TpyYIIE) IJIaH PeLIeHHs MPpoOIIeMBI H3NIaraTh CBOM MBICIH B yCTHOH 1
opobu pelIeHUH MPaKTHUeCKUX 3aaanuid. | [lo3HABaTeIbHbIE: YMETh OMpE/IENATH BOSMOKHBbIC MHCHMEHHOM pewH, MOHHMATh
po HCTOYHHKH HEOOXOMUMBIX CBEICHHH, IPOM3BOIUTH CMBICIT IOCTABJICHHON 3a/1a4Hu,
MOKMCK MH(OPMAIINH, AHATU3UPOBATH U OLICHUBATH €& BBICTPaHBaTh apTyMEHTAIHIO,
JIOCTOBEPHOCTh TPHUBOJIUTH IPUMEPHI 1
KoMMyHHKATHBHbIE: CAMOCTOSTEIBHO KOHTPIIPUAMEPBL;
OpraHU30BHIBATH yIEOHOE B3aUMOICHCTBHE B TPYIIIE
(ompexnensaTh 00LIKe e , JOTOBAPUBATHCS JPYT C
JIPYTOM U T.11.);
15. | Pabora Haja oninOKaMu. YMeTb HaXOJUTh 3HAYCHHS PeryasiTuBHbIE: BBIIBUTATh BEPCUH PELICHHS CdopMupoBaTh: KpUTUIHOCTh
KoppeKLuoHHast BBIPXCHHUIT, CONIepPIKALINX npo0JIeMbl, 0CO3HaBATh (U HHTEPIIPETHPOBAT B MBIIUICHUS, YMEHHE
60T CTEICHH C LeJIbIM ITOKa3aTeNeM, cllydae He0OXOMMOCTH) KOHEYHBIH pe3ybTar, pacro3HaBaTh JOTUYECKU
pa NPENCTaBISITh YHCIIO B BBIOUpATh CPEACTBA NOCTHIKCHUS LCIH U3 HEKOPPEKTHBIE BBICKA3bIBaHHUS,
CremneHb ¢ LeIbIM CTaHIapTHOM BHJIE. IPEVIOKEHHBIX, & TAKKE UCKATh MX CAMOCTOATENLHO; | OTJIMYATh TUNOTE3y OT (aKTa;
ITOKa3aTeiIeM COCTaBIIATH (MHAMBHUIYAIBHO WIH B TPYIIIE) IUIaH
pemeHus mpoodIeMbl
IMo3HaBaTe/IbHbIE: CTPOUTD JIOTHIECKU
000CHOBAaHHOE PACCYKICHUE, BKIFOUAOIIIEe
YCTaHOBJICHHE IPUYMHHO-CIICICTBEHHBIX CBA3EIH;
AHAJIM3UPOBATh, CPABHUBATB, KIIACCH(MHLIUPOBATE H
0000maTe GakThl U SBICHU
KoMMyHHKAaTHBHBIE: CAMOCTOSTEIBHO
OPraHU30BbIBATH yYEOHOE B3aUMOJICHCTBUE B FPYIIIIE
(ompeznensaTe 00LIMe e , JOrOBapUBATHCS APYT C
JOPYTOM H T.J.); OTCTaMBasi CBOIO TOUKY 3pCHHS,
TPHBOJINTH APTYMEHTHI, MOATBEPIKAast UX pakTamu
16. | CBolicTBa CTeeHHu C 3HAaTh CBOMCTBA CTETIEHH C IeNibiM | PeryasiTuBHbIe: paboTas 10 IUIAHY, CBEPSITH CBOH CdopmupoBaTh: epBOHaYAIBEHBIE

T EJIBIM ITOKa3aTCIIEM

[10Ka3aTejIeM U IPUMEHATD [IPU
pEeLIeHNUH 3a]1a4, U1 HAX0XKACHUS

JIEACTBUS C IEIBIO U, PU HEOOXOAMMOCTH,
WCIPABJIATH OMIMOKH CAMOCTOSITENLHO (B TOM YHUCIIE U

NIPEACTABIIEHUS O
MaTeMaTH4YEeCKON HayKe KaK




3HAYEHUH BBIPAXKCHUU U
YIPOILEHHUS BBIPAXKCHUM.

KOPPEKTHPOBATH IIaH);

IMo3naBaTtesbHBIE: TOHUMAS TIO3ULIUIO IPYTOTO
YeJI0BeKa, pa3inyiaTh B €r0 Pe4n: MHEHHE (TOUKY
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
THIIOTE3bl, aKCUOMBI, TEOPUU

KoMMyHHKATHBHBIE: YUUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh
OIMMOOYHOCTh CBOCTO MHEHHUS (€CJIH OHO TAKOBO) M
KOPPEKTHPOBATH €ro

cdepe YenoBeUecKoi
JIeITEIbHOCTH, 00 JTanax eé
pasBUTHSL, O €€ 3HAUUMOCTH ISt
Pa3sBUTHS IUBHIH3ALINH;

17. | CBolicTBa CTEIEHH C 3HAaTh CBOMCTBA CTETICHU C IeNBIM | PeryjasiTHBHBIE: B THAJIOTE C YIUTEIEM T'oTOBHOCTH M CLIOCOOHOCTH
LEJIBIM TTOKA3aTeIeM [I0Ka3aTeJIeM U IPUMEHATD [IPU COBEPIIICHCTBOBATh CAMOCTOSTENFHO BEIpaOOTaHHBIE 00yJaromuxcs K CaMOPa3BUTHIO
peLIeHNH 3aJ1a4, U1 HAaXOXKACHNUS | KPUTEPUU OLIEHKHU camM000pa30BaHMUIO HA OCHOBE
3HaYEHUI BBIpaXKEHUN U Ilo3naBaTenbHbIe: YMETh ONPEAETATH BO3MOKHBIE MOTHBAIIH K 00y4SHHIO U
YIPOILEHHUS BBIPAXKEHUM. WCTOYHHMKU HEOOXOUMBIX CBEJICHHH, IPOU3BOAUTD [IO3HaHUIO;
MOUCK HH(OpPMAIIMK, aHAJTU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTh
KoMMyHUKaTUBHBIE: B IUCKYCCUU YMETh BBIIBUHYTh
KOHTPapryMEHTbI
18. | CBolicTBa CTEIIEHH C 3HaTh CBOMCTBA CTETCHU C 1IeNIbIM | PeryJsiTUBHBIE: BBIIBUTaTh BEPCUU PELICHUS CdhopMupoBaTh: epBOHAYAIBHBIC
EJIBIM [TOKA3aTelIeM II0Ka3aTeaeM U IPUMEHATh [IPU po6JIeMbl, 0CO3HABaTh (M HHTEPIPETUPOBATH B IIPEJICTaBICHUS O
pelIeHnH 3a1ad, Ui HaXOKACHUS | cIy4ae HeOOXOOMMOCTH) KOHEUHBIH pe3ysbTar, MaTeMaTHYECKON HayKe Kak
3HaYEHUH BBIpaXKEHUN U BEIOMPATH CPENICTBA JOCTIKECHUS LIEIH U3 cdepe JenoBedecKon
YIPOLIEHUSI BBIPAXKEHUH. MIPEUIO’KEHHBIX, 8 TAKXKE UCKATh UX CAMOCTOATENFHO; | JEATEIFHOCTH, 00 3Tamax eé
Ilo3naBaTenbHbIe: CTPOUTD JOTHUECKU pa3BUTHSL, O €€ 3HAYUMOCTHU IS
000CHOBaHHOE pacCy’KICHHE, BKIIOYAOIIEe Pa3BUTHS LUBUIU3ALIUY;
YCTaHOBJIEHHE IPUYUHHO-CIIECTBEHHBIX CBS3EH
KoMMyHUKATHMBHBIE: OTCTaNBasi CBOIO TOUKY 3pEHHUS,
MIPUBOJINTH APTYMEHTHI, TOATBEPKIAst X (PaKTaMH
19. | CBolicTBa CTEIICHHU C 3HATh CBOMCTBA CTETIEHH C IIeNbIM | PerysiTMUBHbIE: BELABUTaTh BEPCUHU PEILICHUS CdopmupoBath: nepBOHAYAIbHBIE
EJIBIM [TOKA3aTelIeM II0Ka3aTeJIeM U IPUMEHSTh IIPpU po6JIeMbl, 0CO3HABaTh (M HHTEPIPETHPOBATH B IIPEJICTaBICHUS O
peIeHNH 3ajiay, i1 HaXOKACHUS | CcIydae HeOOXOIMMOCTH) KOHEUHBIH pe3ynbTarT, MaTEMaTUYECKON HayKe Kak
3HAUEHUH BBIPAXKEHUN U BBIOMPATh CPEJICTBA JOCTHIKECHUS LIEJH U3 cepe genoBedecKou
YIPOLIEHUSI BBIPAXKEHUH. MIPEIO’KEHHBIX, a TAKXKE UCKATh UX CAMOCTOATENFHO; | JEATEIFHOCTH, 00 3Tamax eé
ITo3HaBaTenbHBIC: CTPOUTH JOTHYECKH pa3BuTHs, O €€ 3HAYUMOCTHU 1JIs
000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIIee Pa3BUTHS LUBUIU3ALIUY;
YCTaHOBJIEHHE MPUYUHHO-CIIEJICTBEHHBIX CBSI3€i
KoMMmyHuKaTUBHBIE: OTCTanBasi CBOIO TOUKY 3pEHUS,
MIPUBOJIUTHh APTYMEHTHI, IIOATBEPKAas UX (haKTaMu
20. | Perienne ypaBHEHUH U YMeTh peuiatb ypaBHEHHUS C PerynsiTuBHBIE: CAMOCTOSITENIEHO OOHAPYKUBATH U T'oToBHOCTH M CTTOCOOHOCTD

3aaaq

JIpOoOHBIMHU KO3 HUITEHTAMH U
COCTaBIIATh YPABHEHUS 110
YCIIOBUIO 33Ja4H, PEIaTh 3a1a4u

hopmynupoBaTh yueOHYIO IpobdIEMy, ONIPEACTIAThH
1enb Y9eOHOU MesTENbHOCTH
ITo3HaBaTebHbIE: aHAIN3UPOBAThH, CPABHUBATH,

o6yqaroumxc;l K CaMOpa3BUTHUIO U
CaMOO6pa3OBaHI/HO Ha OCHOBC
MOTHUBAIIUU K 06y11eHmo n




Ha ABUKCHUE, MPOLCHTHI,
KOHIICHTpAlUIO.

Kiaccu(UIPOBaTh U 00001aTh (haKTHI U SBICHHS
KoMMyHHKaTHBHBIE: CAMOCTOSTEILHO
OPTraHHU30BBIBATH Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(ompenensaTh OOMIKE 1SN, TOTOBAPUBATHLCS IPYT C
JIPYTOM U T.11.);

[TO3HAHUIO;

21. | PenreHue ypaBHEHUH U 1 YMeTs penats ypaBHEHUS C PeryasiTMBHBIC: BHIABUTaTh BEPCUU PEILICHUS CdopmupoBath: KpeaTUBHOCTh
3a1a4 JIpoOHBIMU KO3 duIeHTaMu 1 poOJIeMbl, 0CO3HABaTh (M HHTEPIPETUPOBATH B MBIIIJICHUS], THULIHATHBBL,
COCTaBIISITh YPaBHEHUSI 110 Cirydae HeoOXOIMMOCTH) KOHEUHBIN pe3ynbTar, HaXOJYUBOCTH, aKTUBHOCTH IIPH
YCIIOBHIO 3aJa4y, PeIaTh 3a1a4id | BBIOMPATh CPEACTBA JOCTHIKEHUS LIETH U3 penreHn: aprupMeTHIeCKUX
Ha JBIDKCHUE, TIPOLICHTHI, MPETI0KEHHBIX, a TAK)XKe HCKAaTh X CAMOCTOSTENbHO; | 3aiad.
KOHIICHTPALIHIO. ITo3HaBaTe/IbHbIE: YMETH ONPENEISATE BO3MOKHBIC
WCTOYHHMKH HEOOXOIUMBIX CBEACHHUH, IPOU3BOANTD
MOMCK MH(OPMAINH, aHATU3UPOBATh 1 OLICHUBATH €€
JIOCTOBEPHOCTh
KoMMyHuKaTHBHBIE: TOHUMAs TO3UIHIO IPYTOTO,
pa3nuYaTh B €T0 PeUd: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeJIbCTBO (apTyMEHTHI), (haKkThl; THIOTE3HI,
AKCHOMBI, TEOPUHU
22. | Konm poibHas paboma 1 YMeTh IpUMEHSATh PeryasiTuBHBIE: COCTAaBIATh (MHAUBUIYaTbHO WK B CdopmupoBaHsI:
Ne 3. Cmenens ¢ TeOpeTHYECKHe 3HAHUS IIPU TpyTIIe) IUIaH pelieHus NpooIeMbl NepBOHAYAJIbHBIC TIPEICTaBICHUS
pemeHny npakTudeckux 3anannid. | [lo3HaBaTeJbHbIE: CTPOUTH JTOTHYECKH 0 MaTeMaTHYECKOH HayKe Kak
uenvim nokasamenem 000CHOBaHHOE paccy’/IeHHE, BKIIOYAroee cdepe gernoBeyecKoi
YCTaHOBJICHHE TIPUYMHHO-CIIE/ICTBEHHBIX CBA3EH JeATeNIbHOCTH, 00 3Tanax eé
KoMMyHHKATHBHBIE: YUUTHCSI KDUTUYHO OTHOCHTBCSA | PAa3BHUTHSA, O €€ 3HAYMMOCTH JJIS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPHU3HABaTh Pa3BUTHS IUBHIM3ALINH;
OIMOO0YHOCTH CBOETO MHEHHMSI (€CII OHO TAKOBO) U
KOPPEKTHPOBATh €ro
KBaapatHbie KOpHH 14
23. | PaGoTa HajJ OIIMOKaMH. 1 3HaTh onpezeneHue KBaapatHoro | PeryasTuBHbIe: paboTas 1O IUIaHy, CBEPSATH CBOU YMeHue sICHO, TOYHO, TPAMOTHO
KoppekinoHHast KOPHSI, yMETb U3BJICKaTh JIEWCTBHS C LEITBIO U, IPU HEOOXOJUMOCTH, W3NaraTh CBOM MBICIH B yCTHOH U
6 KBaJIpaTHBIC KOPHH. UCTIPABIIATH OMIMOKN CaMOCTOSTENHHO (B TOM YHCIE M | NMMUCBMEHHON peyH, HOHMMATh
paboTa KOPPEKTHPOBATH IUIaH); CMBICII ITOCTABJICHHOH 3aa4H,
3ajaua 0 HaXOXKICHUN Io3naBaTelbHbIe: IOHUMAs O3UIUIO IPYTOro BBLICTPAUBATH APTYMEHTAIIUIO,
CTOPOHBI KBaJipaTa 4eJI0BEKa, pa3auyaTh B €70 PeUn: MHEHUE (TOUKY MIPUBOAUTH IPUMEPHI U
3peHMsT), T0Ka3aTeIbCTBO (APTYMEHTHI), (haKTHI; KOHTPIIPUMEPBL;
THITOTE3bI, AaKCHOMBI, TEOPHU
KoMMyHUKAaTHBHBIE: B TUCKYCCHH YMETh BHIIBHHYTH
KOHTPapTryMEHTHI
24. | UppanoHaJibHbIC 1 3HAaTh MOHATHE UPPALNOHANGHOTO | PeryasTUBHBIE: B THAJIOTe C YIUTEIEM Okonorudeckas KyapTypa:
quea 4Hcia, yMeTh OIICHUBATh U COBEpPIIIEHCTBOBATh CAMOCTOSATENFHO BEIpabOTaHHBIE LIEHHOCTHOE OTHOILIEHHE K

CpaBHUBATb UPPALUOHAJIbHBIC
yucia 0e3 UCIOJIb30BaAHHUS

KpUTCPpHUU OLCHKHU
ITo3naBaTeabHbBIE: AHAJIM3UPOBATh, CPABHUBATD,

MIPUPOJHOMY MHPY, TOTOBHOCTh
CJIe/IOBAaTh HOPMaM




KaJIbKYJISITOpPa; peoOpa3oBhIBATh
HppalMOHATIbHBIC BBIPAXKEHUS.

KiaccuUIMpoBaTh 1 00001aTh (GaKThl U SBICHHUS
KoMMyHHKAaTHBHBIE: OTCTanBas CBOIO TOUKY 3PEHUS,
NPUBOAMTH apPTYMEHTHI, TOATBEPKAas UX paKTaMu

MIPUPOJO0XPAHHOTO,
30pOBbECOEPEraroLIero
MOBEJICHHUS;

25. | Teopema Iudaropa 3HaTh U yMETh IPUMEHSTh PerynsiTuBHBIE: BBIABUTaTh BEPCUU PEILICHUS I'oToBHOCTB M CTIOCOOHOCTD
teopemy [Iudaropa npu pemieHn | npoOIeMbl, OCO3HABATh (M HHTEPIPETUPOBATH B 00y4aloInXCsl K CAMOPa3BUTHIO U
MPaKTUYECKHX 3a7a4. cllydae HeOOXOIMMOCTH) KOHEUHBIH pe3ynbTarT, caM000pa30BaHHUIO HA OCHOBE
BBIOMPATH CPEJCTBA JOCTHKEHUSI LIENH U3 MOTHBAITUH K O0YUCHHIO U
MIPENJIOKEHHBIX, 8 TAKXKE UCKaTh UX CAMOCTOSITENIbHO; | MMO3HAHUIO;
Ilo3naBaTenbHbIE: CTPOUTD JOTMUECKU
000CHOBaHHOE pacCy’KACHNE, BKIIOYAOIIEe
YCTaHOBJIEHHE PUYUHHO-CIIECTBEHHBIX CBS3EH
KoMMmyHukaTuBHBIE: CAMOCTOATENBHO
OpPTraHU30BHIBATH YICOHOE B3aNMOACHCTBHE B TPYIIIC
(ompenensTh 00IIME LENH, JOTOBAPUBATHCS APYT C
JIPYTOM U T.11.);
26. Teopema Hn(baropa 3HaTh U yMETh IPUMEHSITH PeryasitTuBHbIE: B UaJI0TE C YUUTEIEM CdopmMupoBaTh: KpeaTUBHOCTh
teopemy [Iudaropa npu pemieHn | COBEpIICHCTBOBATh CAMOCTOSATENIHLHO BEIpaOOTaHHBIE MBIIIICHUS, UHUITUATHUBBI,
MIPAKTUYECKUX 3a/1a4. KPUTEPUH OLIEHKU HAXOJYMBOCTH, aKTUBHOCTH MPHU
ITo3HaBaTeabHBIE: YMETh ONPEACIIATH BOZMOXKHBIE peleHu: apupMeTHIECKUX
WCTOYHHMKU HEOOXOUMBIX CBEICHHH, IPOU3BOAUTD 3a1au.
MOVCK UH(OPMAINH, aHATTU3UPOBATH U OIICHUBATH €6
JIOCTOBEPHOCTh
KoMmyHukaTuBHBIE: TOHUMAs IO3ULHIO IPYTOro,
pa3MyaTh B €T0 PeUd: MHEHHE (TOUKY 3pEHU),
JTOKa3aTeNbCTBO (apTYMEHTHI), (PaKThI; THIIOTE3HI,
AKCHOMBI, TEOPHUHU
27. KBaHpaTHLIfI KOpPCHb 3HaTh NOHsATHE apupMeTHUecKoro | PeryjasTHBHbBIE: cCaMOCTOSITENILHO OOHAPYKHUBATh U CdopmupoBaHsI:
(anreGpandeckuii KBaJIpaTHOTO KOpHZ}I; pemaTh (dhopmynupoBaTh y4eOHYIO IPOOIeMy, OIpENeIIsTh HepBOHAYAIILHBIE TIPEICTABICHUS
ypaBHEHHS BHA X~ = a. 1eNb y4eOHO! 1eATeNbHOCTH 0 MaTeMaTHYECKON HayKe KaK
nozxox) ITo3HaBaTenbHBIE: AaHANU3UPOBATh, CPABHUBATH, cepe genoBedeckoi
kiaccuuuupoBaTh U 00001IATh (HaKThl U SBICHUS JIeITeNIbHOCTH, 00 JTanax eé
KoMMyHUKaTUBHBIE: YIUTHCSI KPUTUIHO OTHOCUTBCSI | Pa3BHUTHUSA, O €€ 3HAYMMOCTH JIJIst
K CBOEMY MHEHHUIO, C IOCTOMHCTBOM NPU3HABAThH Pa3BUTHS LUBUIU3ALIUY;
OIUOOYHOCTh CBOCTO MHEHHSI (€CJIM OHO TAKOBO) U
KOPPEKTUPOBATb €r0
28. | KBagpaTHbIil KOpEHb 3HaTh NOHATHE apuPMETHICCKOTO | PeryasiTHBHBIE: BRIIBUTaTh BEPCUU PEILICHUS CdopmupoBaTh: epBOHAYAIBHBIC

(anrebpanueckuit
TTOXO/)

KBaJIpaTHOTO KOPHS; pelIaTh
YPaBHEHMS BHJIA X° = a.

npo0OJIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B
cirydae HeoOX0IMMOCTH) KOHEUHBIH pe3yIbTar,
BBIOMPATH CPEJICTBA JOCTHKEHUS LIENH U3
MPe/ITIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITEIIBHO;
ITo3HaBaTeabHBIE: CTPOUTH JOTHIECKH
000CHOBaHHOE pacCyk/IeHHE, BKIIOUAIOIIEe

MPE/ICTABICHUS O
MaTeMaTHYECKON HAayKe Kak
cdepe YenoBedecKoi
JeSITEILHOCTH, 00 dTamax eé
Pas3BHTHS, O €€ 3HAYMMOCTH JIJISk
Pa3BHUTHs IUBHIIM3AIIH;




YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHHKAaTHBHBIE: B IUCKYCCHU YMETh BBIIBUHYTh
KOHTPapryMeHTHI

29. | I'paduk 3aBUCUMOCTH 3HaTh BUJ Tpaduika U yMETh C PeryasiTuBHBIE: COCTABISITH (MHIMBHYaTbHO WM B DKoyoruvecKas KyJabTypa:
=~ HUM paboTaTh — HAXOUTH IO TPYIIIe) MIaH PeHICHUS TPOOIEMBI LIEHHOCTHOE OTHOIIICHUE K
rpaduKy HEOOXOIUMBIC IMo3HaBaTebLHBIE: YMETh ONPEICIIATH BO3MOXKHBIC MPUPOTHOMY MHPY, TOTOBHOCTh
BEJTMYUHBI HCTOYHUKU HEOOXOJUMBIX CBEJICHHIA, IPOU3BOIUTH CJIeZIOBaTh HOpMaM
MOVCK MH(POPMAITNH, aHATTU3UPOBATH U OIICHUBATH €€ TIPUPOI00XPAHHOTO,
JIOCTOBEPHOCTH 3I0pOBBECOEPETAIOIIETO
KoMMyHUKATHBHBIE: OTCTaNBas CBOIO TOUKY 3pPEHUS, | ITOBEICHIS,
MIPUBOJIUTH aPTYMEHTHI, IOATBEPKAAs UX (haKTaMH
30. | CBoiicTBa KBaIpaTHBIX 3HaTh CBOHCTBA KOpHEH; npueMbl | PeryasiTuBHbIe: paboTas 1O IUIAHY, CBEPATH CBOH ['0TOBHOCTH 1 CIIOCOOHOCTD
KOpHeit BEIHECEHHSI MHOXKHUTEIS H3-T10]T JIEHCTBUSA C ENBIO U, IPH HEOOXOAUMOCTH, 00yJaromuxcs K CaMOPa3BUTHIO 1
3HaKa KOpHsS # 00paTHOTO HCTIPABIIATH OIMIHOKH CAMOCTOSTEIBHO (B TOM YHCIIE M | caMOOOpa30BaHUIO HA OCHOBE
JICHCTBUS; MPUMECHATH UX MPH KOPPEKTHPOBATH IIaH); MOTHBAIMH K O0YUICHUIO U
BBIYHCIICHHUSIX IMo3HaBaTebHBIE: aHAIN3UPOBAThH, CPABHUBATH, MIO3HAHUIO;
Kiaccu(UIPOBATh U 000011aTh (HaKTHI U SBICHHUS
KoMMyHHKATHBHBIE: CAMOCTOSTEIILHO
OpPraHU30BBIBATh YUCOHOE B3aMMOICHCTBHE B TPYIIIC
(ompenensiTh 00IIME LENH, JOTOBAPUBATHCS APYT C
JIPYTOM H T.11.);
31. | CBoiicTBa KBaIpaTHBIX 3HaTh CBOMCTBA KOpHEH; MprieMbl | PeryasiTuBHBIE: B TUAJIOTE C YIUTEIEM CdopmupoBath: KpeaTHBHOCTh
KOpHei BBIHECEHUSI MHOKHUTEIIS H3-1T0]T COBEpPIIICHCTBOBATh CAMOCTOSTEIILHO BEIpaOOTaHHBIE MBIIUTCHUS, THUIIHATHUBEI,
3HaKa KOpHsS u 00paTHOTO KPUTEPHUH OLICHKH HaXOMYMBOCTH, aKTHBHOCTH TIPH
JEHCTBUS; MPUMEHATH HX MPH Ilo3naBaTeabHBIE: TIOHUMAS TIO3UIUIO IPYTOTO peureHnn apuGMETHISCKIX
BBIYUCIICHUSX YeIIOBeKa, Pa3INuaTh B €r0 pe4r: MHCHHE (TOUKY 3amad.
3pEeHus), TI0Ka3aTeNbCTBO (apryMeHThI), (haKThI;
THITOTE3bI, AKCHOMBI, TCOPHU
KoMMyHHUKATHUBHBIE: B TUCKYCCHH YMETh BBIIBHHYTh
KOHTPapI'yMEHTBI
32. Hpeo6pa30BaHHe 3HaTh CBOMCTBO KBaAPATHOTO PerynsTMBHBIC: BBIABUTaTh BEPCUU PEILICHUS CdopmupoBaHsI:
BHIP@KCHUIA, KOPHS U3 CTEIICHH C YETHBIM po0JIeMbI, 0CO3HABAThH (M HHTEPIPETUPOBATH B NePBOHAYAIIBLHBIC TIPEICTABICHHUS
mokazaresieM; yMeTh BBIZCIATh U | Cilydae HEOOXOAMMOCTH) KOHEUHBIN pe3yJbTarT, 0 MaTeMaTHYECKOW HayKe KaK
COACpAHALIIX IIPUBOHTH 10100HBIE V; BEIOUPATH CPENICTBA JOCTHKECHUS LIEH U3 cdepe yenoBeyecKoi
KBaJIpaTHBIC KOPHHU HpeoOpa3oBBIBATH BHIPAKEHHS, IPEI0KEHHBIX, @ TAKXKE UCKATh X CAMOCTOATENBHO; | JEATeJIbHOCTH, 00 Talax eé
coJieprKaiie KOpHH, C Ilo3HaBaTebHBIE: CTPOUTH JOTHICCKH pa3BuTHsL, 0 e€ 3HAYUMOCTH ISt
HCTOJIB30BaHUEM (HOpMYIT 000CHOBaHHOE pacCyKICHHUE, BKIIOYAOIICE Pa3BUTHSI IUBUIIA3ALINY;
COKPAIIEHHOTO YMHOKCHHS YCTaHOBJICHHE IPUYHHHO-CJICJICTBEHHBIX CBS3EH
KoMMyHHUKaTHBHBIE: OTCTANBAas CBOIO TOUKY 3pEHHUS,
MIPUBOJINTH aPTyMEHTHI, MMOATBEPKAAs UX (haKTaMu
33. HpeOGpaSOBaHI/Ie 3HaTh CBOHCTBO KBaAPATHOTO PeryasiTuBHBIE: CAMOCTOSITEIEHO OOHAPY)KUBATh U YMeHue sICHO, TOYHO, TPaMOTHO

BBIPAKECHMI,

KOPHA U3 CTCIICHU C YCTHBIM

(hopMynrpoBaTh yueOHYI0 IpobIeMy, OIpeIesITh

nusjiaratb CBOM MBICJIH B yCTHOﬁ )4




COZIepIKaIIX
KBaJ[paTHbIC KOPHU

MOKa3aTeJIeM; YMETh BBLICIATh U
PHBOIHT MOT0GHEIE \;
IpeoOpa3OBLIBAThH BEIPAYKEHUS,
coJieprKalie KOpHH, ¢
UCTIONIb30BaHNEM (POpMYIT
COKPAIIIEHHOT'O0 YMHOXKEHUS

1eNb y4eOHOU IeATEIEHOCTH

IMo3HaBaTebHBIE: YMETh ONPEICIIATH BO3MOXKHBIC
HCTOYHUKU HEOOXOJUMBIX CBEICHHIA, IPOU3BOIUTH
MOUCK UH(OPMAITUH, aHATTU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTH

KoMMyHHKATHBHBIE: CAMOCTOSTEIILHO
OpraHU30BbHIBATH Y4€OHOE B3aUMOJICHCTBIE B IPYIIIe
(ompenensaTh oOmImIHe 1eNn, JOTOBAPUBATECS IPYT C
JIPYTOM U T.11.);

MTUCEMEHHON peyuy, IOHMUMATh
CMBICJI IOCTaBJICHHOM 3a/1a4H,
BBICTPANBAaTh apTyMEHTALINIO,
TIPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPHI;

34. | IIpeobpazoBanue 1 3HaTh CBOHCTBO KBaJpPaTHOTO PerynsiTuBHbI€: BBIABUTATH BEPCUH PEIICHUS OKonorndeckas KyJbTypa:
BBIPAKCHHIL, KOPHSI U3 CTETICHH C YCTHBIM poOJIeMbl, 0CO3HABATH (1 HHTEpIPETHPOBATD B LICHHOCTHOE OTHOIIECHHE K
MIOKa3aTeJIeM; YMETh BBIICIATh U | CIIydae HeOOXOAMMOCTH) KOHEUHBIH Pe3yIbTaT, MIPUPOTHOMY MHUPY, TOTOBHOCTh
R TPHBOJHUT MOT0GHEIE \; BBIOMPATH CPEZCTBA JOCTHKCHUS LIS U3 CJIeI0OBATh HOPMaM
KBa/IpaTHbIC KOPHU peoGpPa3soBLIBATH BHIPAKEHHUS, IPEUIOKEHHBIX, & TAKKE UCKATh UX CAMOCTOSTENBHO; | MPUPOIOOXPAHHOTO,
coJieprKalle KOpHH, C IMo3naBaTe/bHBIE: aHATU3UPOBATh, CPABHUBATH, 3I0pOBBECOEPETAIOLIETO
UCTIOJIb30BaHUuEeM (HOpMYJT Kiaccu(UIPOBATh U 000011aTh (HaKTHI U SBICHHUS TIOBE/ICHUS;
COKpPAIICHHOTO YMHOXEHUS KoMMyHHKaTHBHBIE: TOHUMAas TO3ULIUIO PYrOro,
pa3nuYaTh B €T0 peYd: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeJIbCTBO (apTyMEHTHI), (haKThl; THIOTE3HI,
AKCHOMBI, TEOPUH
35. | KyOuueckuit KOpeHb 1 3HaTh NOHATHE KyONIECKOTO PerynsiruBHbBI€: COCTaBIATH (MHANBUAYAIBHO WU B I'oToBHOCTE M CTTOCOOHOCTH
KOPHSI; yMETh IPUMEHSTh TpyIIe) MJIaH PemeHNs IPOOIEMBI 00y4JaroImuXcs K CaMOPa3BUTHIO
TIOHSTHE TIPH PEIICHHUN 3a/1ad. ITo3naBaTenbHbBIE: CTPOUTH JIOTHYECKH caM000pa30BaHUIO HAa OCHOBE
000CHOBaHHOE paccy k/IeHHE, BKIIOYaroIIee MOTHBALlUH K O0YYEHHIO U
YCTaHOBJICHHE TIPUIMHHO-CIIE/ICTBEHHBIX CBA3EH TIO3HAHHMIO;
KoMMyHHUKATHBHBIE: : YUUTHCSI KDUTHYHO
OTHOCHTBCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATh OIIMOOYHOCTH CBOETO MHEHHS (€CIH OHO
TaKOBO) ¥ KOPPEKTHPOBATh €ro
36. | Konm poibHas paboma 1 YmMmerb npumeHsTh | PeryasiTuBHble: paborasi 1o 1aHy, cBepsth cBou | ChopMupoBaTh:  KpeaTHBHOCTb
M 4. Keadpamnvie TEOpEeTHYECKHe  3HAaHWS ~ ITIpU | AGHCTBUSL C LENbl0 M, 0pU  HEOOXOJUMOCTH, | MBIILICHHS, WHUIUATHUBBI,
PELICHUH NPAaKTHYECKUX 33/IaHUH. | UCIIPABJIATh OIIUOKK CaMOCTOSTENBHO (B TOM YHCIIE M | HAXOAYMBOCTH, AKTUBHOCTH IIPH
kopnu KOPPEKTHPOBATH IUIaH); peneHny apupMeTHIECKIX 33139
ITo3naBaTeqbHBIE: YMETh OIPEACIATH BO3MOXKHBIC
WUCTOYHMKHA HEOOXOIMMBIX CBEJCHUH, INPOM3BOINTH
MOUCK MH(OpManny, aHAIM3UPOBAaTh U OLIEHHBATH €
JIOCTOBEPHOCTh
KoMMyHHKATHBHBIE: B TUCKYCCUH YMETH BBIABUHYTb
KOHTPapryMeHTbI
KBaaparubie 18
YPABHEHUS
37. | PaGoTa HajJ OIIMOKaAMH. 1 3HaTh OIpe/ieJieHUe KBaIpaTHOrO | PeryjsiTHBHBIE: B AMANIOTe C YUUTENEM CdopmupoBaHbL:IepBOHAYANILHbBIE




Koppekunonnas
pabora Kakue
ypaBHEHHS HA3bIBAIOT
KBaJIpaTHBIMU

YpaBHEHHSI; YMETh 3alUCHIBATh
ypaBHEHHE B 00I1IEM BUJE;
pasznuuarh K03 PUIUCHTHI;
MIO3HAKOMUTHCS C IPUEMOM
peLIeHUs ypaBHEHHI
BBIJICJICHHEM KBaJIpaTa JBYYICHA.

COBEPIIICHCTBOBATh CAMOCTOSTEIILHO BBIPAOOTaHHBIC
KPUTEPHUH OLICHKU

IMo3HaBaTebHBIE: AaHATU3UPOBATH, CPABHUBATH,
Kiaccu(UIPOBaTh U 00001aTh (haKTHI U SBICHHS
KoMMyHHKaTHBHBIE: OTCTaUBAas CBOIO TOUKY 3PCHUS,
MPUBOJIUTH APTYMEHTHI, MMOATBEPKAAs UX (haKTaMu

MPEICTABIICHUS O
MaTeMaTHYECKON HayKe KaK
cdepe YenoBeUecKoi
JIeITEIbHOCTH, 00 JTanax eé
pasBUTHSL, O €€ 3HAUUMOCTH ISt
Pa3BUTHUS UBHIH3ALINH;

38. | ®opmyia kopHek 3HaTh (opMyITy KOpHEH PeryasiTuBHBIC: BBIABUTaTh BEPCUU PEILICHUS CdopmupoBath: nepBoHAYAIBHBIE
KBAIPATHOTO KBaJPaTHOTO ypaBHEHUS, poOJIeMbl, 0CO3HABATh (1 HHTEPTIPETHPOBATL B TIpEACTABIEHH O
HCTIONB30BaTh €€ P PEIICHUH Ciryqae He0OXOIMMOCTH) KOHEUHBIN pe3ynbTar, MaTEMaTUYECKOM HayKe KaKk
YpaBHCHIA YPaBHEHHH. BBIOMPATH CPECTBA JOCTHKCHUS LETH U3 cdepe genoBeUeCcKOH
MPETI0KEHHBIX, a TAK)Ke UCKAaTh X CAMOCTOSTENBHO; | AEATEIBHOCTH, 00 3Tamax eé
ITo3naBaTenbHBIC: CTPOUTH JTOTHYECKH pa3BUTHS, O €€ 3HAYMMOCTH IJIS
000CHOBaHHOE paccy’/IeHHE, BKIIOYaroee Pa3BUTHS LUBUIN3ALUY;
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHUKATHBHBIE: CAMOCTOATEIBHO
OPraHHU30BBIBATH Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(ompenensTh 00IIME LENH, JOTOBAPUBATHCS APYT C
JIPYTOM U T.11.);
39. dopmyna KOpHeH 3HaTh (hopMyIly KOpHEH PerynsiTuBHBIE: CAMOCTOSITENEHO OOHAPYKUBATH U Okonorudeckas KyJapTypa:
KBAIPATHOTO KBaJpaTHOT'O ypaBHEHUS, Q)OpMyJII/IpOBfTL y4eOHyIo 1pobiemy, onpeaensiTh LIEHHOCTHOE OTHOILIEHUE K
HCTONB30BaTh €€ IPHU PEIICHUH 1eb Y4eOHOH NeITeNbHOCTH MIPUPOJHOMY MHPY, TOTOBHOCTh
YPpaBHCHHA YPaBHEHHH. ITo3HaBaTenbHBIC: TOHUMAS TO3ULUIO JPYTOTO CIIeZI0BaTh HOpMaM
YeJIOBeKa, Pa3IN4aTh B €r0 peyr: MHEHHE (TOUKY MIPUPOJOOXPAHHOTO,
3pEeHHs), JOKA3aTeIbCTBO (apTyMEHTHI), (PaKTEHI; 3I0pOBBECOEPETAIOIIECTO
TUIOTE3bl, aKCHOMBI, TEOPHH MOBEJICHHUS;
KoMMyHUKATHBHBIE: YMETh B3[VITHYTh Ha CUTYAIHIO
C MHOM MO3HUIIMHU U JOTOBAPUBATECS C JIIOJIBMH HHBIX
MO3UILIMH
40. dopmyna KOpHeH 3HaTh hopMyIly KOpHEH PerynsTuBHBIC: BBIABUTaTh BEPCUU PELLICHUS I'oTOBHOCTE M CLTOCOOHOCTH
KBAJIPATHOTO KBaJpaTHOTO ypaBHEHUS, po6JIeMbl, 0CO3HABATh (M HHTEPIPETHPOBATE B 00yJaromuxcs K CaMOpPa3BUTHIO U
HCTIONB30BaTh €€ P PEIICHIH cirydae HeoOXOIMMOCTH) KOHEYHBIH pe3ynbTarT, camM000pa30BaHHUIO HA OCHOBE
YPpaBHCHH YpaBHEHHUH. BBIOMPATh CPENICTBA JOCTIDKEHUS LIEIH U3 MOTHUBAIMH K O0YICHHUIO U
MPEJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOATENLHO; | MO3HAHMIO;
ITo3HaBaTenbHBIC: CTPOUTH JTOTHYECKH
000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIIee
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KomMyHuUKaTHBHBIC: B TUCKYCCHH YMETh BBIABHHYTb
KOHTPapryMeHTBI
41. | Bropas ¢popmyia 3HaTh U yMETh IPUMEHATH PerynsiruBHBI€: COCTaBISATH (MHIMBUAYAIHHO WU B CdopmupoBath: KpeaTUBHOCTb
KOpHeii KBapaTHOro (bopmyiy A KOpHEH TPyTIIe) IUIaH PemIeH s MPoOIeMBbI MBIIIUTCHUS], THUIIHATHUBHI,
ypaBHEHus KBaJIpaTHOT'O YPaBHEHHUS C ITo3HaBaTenbHBIE: AaHATN3UPOBATH, CPABHUBATH, HaXOJYMBOCTH, aKTHBHOCTH TIPH

YCTHBIM BTOPBIM

KJIACCU(UITMPOBATH M 00001IaTh (HAaKTHI U SIBJICHUS

pemeHny apupMETHISCKHUX 33429




K03 (h(pUIIHEHTOM.

KoMMyHHKATHBHBIE: YUUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IIpU3HABaTh
OLIMOOYHOCTH CBOEI0 MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €ro

42. | Bropas ¢hopmya 3HaTh U yMETh IPUMEHATh PeryasiTuBHbIe: paboTas MO IUIaHY, CBEPSITH CBOU CdopmupoBaHbL:IEpBOHAYAIBHBIE
KOpHeil KBaIpaTHOro (bopmyny 11t KopHEn JIEWCTBHS C LIEIIBIO U, IPU HEOOXOJMMOCTH, TIpECTaB/IeHHA O
KBaJPaTHOT'O ypaBHEHUS C UCIIPABJIATH OMIMOKH CaMOCTOSTEIBHO (B TOM YMCIIE U | MAaTEMaTHYECKOH HayKe Kak
YpaBHCHH YETHBIM BTOPBIM KO3 (UIIMEHTOM | KOPPEKTHPOBATH IUIaH); cdepe JenoBedecKon

ITo3naBaTeabHBIC: YMETH ONPEAENATh BOSMOXKHBIE JeATeNIBHOCTH, 00 3Tanax eé
WCTOYHHKH HEOOXOIUMBIX CBEACHHUH, IPOU3BOANTD pasBUTHA, O €€ 3HAYMMOCTH JJIs
MOMCK MH(OPMAINH, aHATU3UPOBATh U OLICHUBATH €€ pa3sBUTHA LUBUIN3ALHH;
JIOCTOBEPHOCTB
KoMMyHHuKAaTHBHBIC: OTCTaNBas CBOIO TOUKY 3PEHHUS,
NPUBOAMTH aPIYMEHTBI, MOATBEPKAas UX haKkTaMu

43. | Pewenue 3amau YMeTb COCTaBIATh YpaBHEHME 10 | PeryJIsiTUBHBIE: B AMAJIOTE C YUUTEIEM YMeHue sCHO, TOYHO, TPaMOTHO

YCJIOBHIO 33la4M U PELIaTh €ro. COBEPLICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTaHHbIE u3J1araTh CBOU MBICIIH B YCTHOI U

KPUTEPUH OLIEHKU NUCbMEHHOH pedd, TOHNMAaTh
ITo3HaBaTebHBIE: TOHUMAS TO3UIHIO IPYTOTO CMBICJI IOCTABJICHHOH 3a/1a4H,
YeJIOBEKa, pa3nyaTh B €r0 peun: MHEHHUE (TOUKY BBICTPAaNBaTh aPTyMEHTAIIHIO,
3pEeHus), 10Ka3aTeIbCTBO (apryMeHThI), (haKThI; HIPUBOIUTH IPUMEPHI U
TUIIOTE3BbI, aKCHOMBI, TEOPUH KOHTPIPUMEDHI;
KoMmMyHHKaTHBHBIE: CAMOCTOSATENBHO
OPTaHM30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B IPyIIIe
(onpenensaTh 00IINE LENTH, JOTOBAPUBATHCS JIPYT C
JIPYTOM U T.11.);

44. | Pemenue 3amau YMeTh coCTaBIsTh ypaBHEHHE 110 | PeryJsiTUBHbBIE: cCaMOCTOSITEIFHO OOHApYXHUBATh U Okonorudeckas KyJabTypa:

YCJIOBUIO 3aJ1a4U U pe€uIaTh €To.

hopmynupoBath yueOHy0 pobaeMy, BBIIBUTATh
BEPCUU peIIeHUs MPoOIJIeMBbl, 0CO3HABATH (1
MHTEPIPETUPOBATH B ClTyuae HEOOXOJMMOCTH)
KOHEYHBIH pe3yJbTar, BBIOUpaTh CPeICTBa
JIOCTHKEHUSI LEITH U3 TIPEUIOKEHHBIX, a TAK)KE UCKATh
HX CaMOCTOSITENIBHO;

ITo3naBaTesbHbBIE: AaHATM3UPOBATH, CPABHUBATH,
KiaccuuImpoBaTh 1 00001aTh (GAaKTh! U SIBICHHUS
KoMMyHHKAaTHBHBIE: TOHUMAas TTO3ULIUIO PYTOTo,
pasiuarh B €ro peuu: MHEHHUE (TOUKY 3peHHs),
JIOKa3aTeIbCTBO (apTyMEHTHI), (haKkThl; THIOTE3HI,
AKCHOMBI, TEOPHUH YUUTHCS KPUTHYHO OTHOCUTBCS K
CBOEMY MHEHHIO, C JIOCTOMHCTBOM TIPH3HABAThH
OmuO0YHOCTH CBOETO MHEHHS (€CIIH OHO TAKOBO) U
KOPPEKTHPOBATh €ro

[IEHHOCTHOE OTHOIIICHHE K
HIPUPOAHOMY MHPY, TOTOBHOCTh
ClIeZIOBaTh HOpMaM
HIPUPOAOOXPAHHOTO,
3/I0pOBbECOEPETaIOLIEero
MIOBEJICHUS;




45. | HenonHbIe KBaIpaTHBIE 3HaTh OIpeeNieHIe HEOIHOro PerynsaTuBHBIC: B 1UAJIOTE C YYUTEIEM CdopmupoBath: KpeaTUBHOCTD
ypaBHEHHS KBaJIpaTHOI'0 ypaBHEHUS; COBEPLIEHCTBOBATH CAMOCTOSTEILHO BHIPAOOTaHHbIE MBIIIUIEHUS], UHUIIMATHUBBHI,
ITOPUTM pEIICHUsS YpaBHEHHIH, KPUTEPUH OLIEHKU HaXOAYMBOCTH, aKTUBHOCTH IIpU
YMETh pelIaTh HEMOJIHbIE ITo3HaBaTeabHBIE: YMETh ONPEACIIATH BOZMOXKHBIE peleHny apupMeTHIECKUX
KBaJpaTHbIC YPAaBHEHUS. WCTOYHHMKU HEOOXOIUMBIX CBEJICHHH, IPOU3BOAUTD 3a/1a4.
MOUCK MH(OPMAINK, aHAJTU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTB
KomMyHHUKaTHBHBIE: B TUCKYCCHH YMETh BBIIBHHYTh
KOHTPAapryMEHTBI
46. | HenonHbie KBaIpaTHBIE 3HaTh ONpeAEICHUE HETIOIHOTO PeryasiTuBHBIC: BBIIBUTaTh BEPCUU PEILIEHHS CdopmupoBaHsI:
ypaBHEHHS KBaJPaTHOTO yPaBHEHUS; § poOJIeMbl, 0CO3HABATH (1 HHTEPTIPETHPOBATL B NepBOHAYANbHBIE IPE/ICTABICHNAS
AIITOPUTM PEILICHUS YPaBHEHHIA, cirydae HeoOXOIMMOCTH) KOHEUHBIH pe3ynbTart, 0 MaTeMaTUYECKOH HayKe Kak
YMETb pPellaTh HETOIHbIE BBIOMPATH CPEZCTBA JOCTHKCHUS LIS U3 cdepe genoBedecKoi
KBa/IpaTHbIC YPaBHEHUS. NPe/ITI0KEHHBIX, a TAKKe UCKAaTh X CAMOCTOSTENIBHO; | AEATEIbHOCTH, 00 dTanax eé
Ilo3naBaTe/bHbIE: IOHUMAS IO3ULIAIO JPYIOrO pa3BUTHs, O €€ 3HAYUMOCTHU IS
4eJIOBEKa, pa3InyaTh B €r0 peun: MHEHHUE (TOUKY Pa3BUTHS LIUBWIN3ALIUY;
3pEeHus), T0Ka3aTeIbCTBO (apryMeHTBI), (haKThI;
TUIIOTE3bl, AKCHOMBI, TEOPUHU
KoMMyHuUKATHMBHBIE: OTCTaNBasi CBOIO TOUKY 3PEHHUS,
MPUBOANTH APTYMEHTHI, TOATBEPKAAs X (haKTaMu
47. | HenonHbIe KBaJIpaTHBIE 3HaTh OnpeeNeHre HEMOIHOrO PerynsiTuBHBIE: CAMOCTOSITEIHHO OOHAPYKUBATH CdopmupoBath: nepBOHAYATEHBIC
ypaBHEHHS KBaJpaTHOTO yPaBHEHUS; (hopmynupoBaTh yueOHYIO IPoOIEMy, ONPENENIATh MIPECTaBICHUS O
QITOPUTM PEIICHUS YPaBHEHHI, 1eJb Y4eOHOH JIeSITeIbHOCTH MaTEMaTUYECKOHM HayKe Kak
YMETB pellaTh HEMOJIHbIE ITo3naBaTenbHBIC: AHANN3UPOBATh, CPABHUBATS, cdepe genoBeyecKoi
KBaJ[paTHbIE YPABHEHUSI. Kiaccu(UIMpoBaTh 1 00001aTh (GAKTHI U SIBICHHS JeATeNIbHOCTH, 00 3Tanax eé
KoMMyHUKATHBHBIE: CAMOCTOSATEIBHO pa3BUTHs, O €€ 3HAYUMOCTHU IS
OpPTraHU30BBIBATh YUeOHOE B3aMMOACHCTBHE B TPYIIIE Pa3BUTHS IUBUIIN3ALINY;
(ompenensTh 00IIMe LENH, JOTOBAPUBATHCS APYT C
JIPYTOM H T.11.);
48. | Konm poibHas paboma YmMmerb npumeHsTh | PeryasiTuBHble: paborasi 1o 1aHy, cBepsth cBou | ChopMupoBaTh:  KpeaTHBHOCTb
Ne 5. ITonyz0006an TEOpeTHYEeCKHe  3HaHMA  TPH | JEHCTBUA C LENbl0 M, TMpH HEOOXOIMMOCTH, | MBIIIJICHHUS, MHUINATHUBHI,
PELICHUH NPAaKTHYECKUX 33/IaHUH. | UCIIPABJIATh OIIUOKK CaMOCTOSTENBHO (B TOM YHCIIE M | HAXOAYMBOCTH, AKTUBHOCTH IIPH
KOPPEKTHPOBATH IUIaH); peneHny apupMeTHIECKIX 33139
Ilo3HaBaTenbHBIC: YMETH ONpPEAEIATh BO3MOXKHBIE
WUCTOYHMKNA HEOOXOIMMBIX CBEJCHUH, INPOM3BOIANTH
MOUCK MH(OpManny, aHAIM3UPOBAaTh U OLIEHHBATH €
JIOCTOBEPHOCTh
KomMMyHHUKaTHBHBIE: B JUCKYCCUU YMETh BBIIBUHYTh
KOHTPapTryMEHTHI
49. | PaGoTa HajJ OIIUOKAMU. 3nate Teopemy Buera; ymers PerynsaTuBHBI€: BHIABUTAaTh BEPCUU PELLICHUS Okonorudeckas KyJapTypa:

Koppekunonnas
pabota Teopema Buera

NIPUMEHSATh €€ IPU PELLEHUN
KBaJIpaTHBIX YPABHEHUM.

po0JIeMbl, 0CO3HABATh (M HHTEPIPETHPOBATE B
cirydae HeoOXOIMMOCTH) KOHEYHBIH pPe3ynbTarT,

LIEHHOCTHOE OTHOILIEHUE K
TPUPOJTHOMY MUPY, TOTOBHOCTD




BBIOUPATH CPEIICTBA JOCTHIKCHUS LICIH U3
MPE/IOKEHHBIX, & TAKXKE UCKATh UX CAMOCTOSTEIIHLHO;
Ilo3HaBaTebHBIE: CTPOUTH JOTHICCKH
000CHOBAHHOE pPacCyKICHUE, BKIIOYAOIICE
YCTaHOBJICHHE IPUYHHHO-CJICJICTBEHHBIX CBS3EH
KoMMyHHKATHBHBIE: : YUUTHCS KPUTHIHO
OTHOCHTBCSI K CBOEMY MHEHHIO, C IOCTOMHCTBOM
MIPU3HABATH OMMOOYHOCTH CBOCTO MHEHUS (€CII OHO
TaKOBO) M KOPPEKTHPOBATH €r0

ClIeZIoBaTh HOpMaM
MIPUPOJO0XPAHHOTO,
30pOBbECOEPEraroIero
MIOBEJICHHUS;

50. | Teopema Buera 3Hath TeopeMy Buera; ymers PeryasTuBHbIE: COCTABIATH (MHAUBHIYaIbHO MM B I'0TOBHOCTE U CIIOCOOHOCTH
NPUMEHSATD €€ IPH PeIIeHHH IpyNIe) IJIaH PELICHNs MPOOIIeMBI 00Y4aroIINXCs K CAMOPA3BUTHIO
KBAJIPATHBIX YPABHCHHIL. ITo3HaBaTe/IbHBIE: YMETh ONPENEISATh BO3MOXKHBIC caM0oOOpa30BaHHUIO Ha OCHOBE
MCTOYHHKH HEOOXOIUMBIX CBEACHHH, IPOM3BOIUTh MOTHBALIUH K 00yYCHUIO U
MOUCK MH(OpPMAIINH, aHAJTM3UPOBATh M OLIEHUBATH €€ NO3HAHUIO;
JIOCTOBEPHOCTh
KoMMyHHKaTHBHBIE: TIOHUMAs! TO3ULIUIO JPYTOro,
pa3nuYaTh B €T0 PeUd: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeJIbCTBO (apTryMEHTHI), (haKThl; THIOTE3bI,
AKCHOMBI, TEOPUH
51. | Pa3oxkeHue 3HaTh (opMyiy Aist pasnoxkeHus | PeryasTuBHbIe: paboTas 1O IUIaHy, CBEPSATH CBOU CdopmupoBath: KpeaTHBHOCTD
KBAJPATHOTO KBaJIpaTHOTO TpeX4IeHa Ha JEUCTBYS C LETIBI0 |, IPU HEOOXOIUMOCTH, MBILUICHUS], THULUATHBHI,

.. MHOKHTEIH; YMETh NPHMCHSTD UCTIPaBIAITh OIIMOKH CAMOCTOSATENBHO (B TOM YHCIIE U | HAXOIYMUBOCTH, aKTHUBHOCTH IIPH
TpexticHa Ha ee. KOPPEKTUPOBATH IUIAH); pelIeHnn apupMeTHISCKUX
MHOKHUTEJIN Io3naBaTellbHbIE: AHATU3UPOBATh, CPABHUBATS, 3a1au.

KIaccu(UIPOBaTh M 00001IaTh (haKTHI U SBICHUS
KoMMyHHKaTHBHBIE: B IUCKYCCHU YMETh BBIIIBUHYTh
KOHTPapryMeHTbI
52. | Pa3iaoxxeHue 3HaTh (hopMyITy JJIsl pazfiokeHus | PeryjasiTHBHBIE: B Aualiore ¢ yuuTeneM CdopmupoBaHsI:
KBAJ[PaTHOTO KBaJIpaTHOTO TpeX4JieHa Ha COBEPLICHCTBOBATH CAMOCTOSITENILHO BHIPAOOTaHHbIE nepBOHAYANbHbIC NPEACTABICHHA

.. MHOXKUTEJIH; YMETh PUMEHSITh KPUTEPUH OLEHKH 0 MaTeMaTH4YecKoil HayKe Kak

TPEXUJICHA Ha . o
ee. IMo3HnaBaTe/IbHBIE: IOHUMAsI TIO3ULIMIO IPYTOr0 cdepe yenoBeueckoit
MHOKHUTEJIN 4eI0BeKa, pPas3IndaTh B €10 peud: MHeHHUE (TOUKY JeATeIbHOCTH, 00 ITanax eé
3peHHs), 10KA3aTeNbCTBO (ApPTyMEHTHI), (haKThI; pa3BUTHS, O €€ 3HAYUMOCTH ISt
THIIOTE3bI, aKCHOMBI, TECOPUU pa3BUTHS IUBHIN3ALUH;
KoMMyHHKAaTHBHBIE: OTCTanBasi CBOIO TOUKY 3pEHUS,
NPHBOJHUTh APTYMEHTBI, MOATBEPKAAs UX (akTaMu
53. | Paznoxenue 3HaTh (GopMyITy IS paziiokeHus | PeryasiTuBHBbIe: B aualiore ¢ yuuTeneM YMeHue sICHO, TOYHO, TPaMOTHO
KBAJPAaTHOTO KBaJIpaTHOTO TPEeXWICHA Ha COBEpIIEHCTBOBATH CAMOCTOSTEILHO BHIPAOOTaHHbIE u3NaraTh CBOM MBICIH B YCTHOH 1

.. MHOXKUTEJH; YMETb IPUMEHSTh KPUTEPUH OLICHKH MUCHbMEHHON P4, MOHUMATh
TpexHiicHa Ha ee. IMo3HaBaTesbHbBIE: CTPOUTH JIOTHYECKU CMBICJI [TOCTABJICHHOH 3324,
MHOXHUTCIN

000CHOBaHHOE PACCYKACHHUE, BKITFOUAOIIEe
YCTaHOBJICHUC MMPUINHHO-CJICICTBCHHBIX CBI3eH

BBICTPanBaTh apryMeHTaLUIO,
NIPUBOJIUTH IPUMEPHI U




KoMMyHHKAaTHBHBIE: CAMOCTOSTEILHO
OpPTraHU30BBIBATh YUCOHOE B3aMO/ICHCTBHE B TPYIIIC
(ompenensaTh OOMIKE 1SN, TOTOBAPUBATHLCS IPYT C
JIPYTOM U T.1.);

KOHTPIIPUMEPHI;

54. | Konmpoavnaa 1 YMeTh IPUMEHSTh PerynsiTuBHBIE: BBIABUTATH BEPCUH PEIICHHS Okosornyeckas KyJibTypa:
padoma Ne 6. TEOpeTHYECKHE 3HAHUS IPU npo0OJIeMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATH B LICHHOCTHOE OTHOIIECHHE K
Keao pELICHNH NPAaKTHYECKUX 33IaHUi. | cllydae HeoOXOJIUMOCTH) KOHEUHBII pe3ynbTar, MIPUPOTHOMY MUPY, TOTOBHOCTh

éacpamnuvle BBIOMPATH CPECTBA JOCTHKCHUS LIETH U3 CJIEI0BATh HOPMAaM

ypasnenun IPEIOKEHHBIX, @ TAKKE UCKATh HX CAMOCTOSATENBHO; | IPHPOAOOXPAHHOTO,
ITo3HaBaTe/IbHbIE: AHATN3UPOBATh, CPABHUBATH, 3/I0pOBBECOEPETAIONIETO
KIaccu(UIPoBaTh ¥ 060011aTh (HaKTH U SBICHUS TTOBEICHHUS;
KoMMyHHKATHBHBIE: YIUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATH
OIIMOOYHOCTH CBOETO MHEHHMSI (€CII OHO TaKOBO) U
KOPPEKTHPOBATh €ro

Cucrembl ypaBHeHHUH 19

55. | PaGoTa Ha/1 OMIKOKAMHU. 1 3HATh NOHSATHUS YpaBHEHHE C PerynsiTuBHBIE: CAMOCTOSITEIbHO OOHAPYKUBATH T'oToBHOCTE M CTTOCOOHOCTH

KoppeKiuoHHast JBYMsI IEPEMEHHBIMU M UX (bopMmepOBim, y4eOHyI0 TpoOIeMy, ONpeeNsATh 00y4JaroImuXxcs K CaMOPa3BUTHIO U
6 TiHeiinoe pELICHUs; yMETh PeIIaTh 1eTb Y4eOHOH NeITeNbHOCTH caM000pa30BaHMIO HAa OCHOBE

paboTa JIMHEHBIE YPaBHEHNUS C ABYMS ITo3HaBaTe/IbHBIE: YMETH ONPENEISATH BO3MOKHbIC MOTHBALUH K O0YUEHHIO U
YPaBHCHHUC C IByMA MIepEeMEHHBIMH. WCTOYHHMKN HEOOXOIUMBIX CBEACHHUH, IPOU3BOANTD TIO3HAHMIO;
MNEPEMECHHBIMU MOUCK MH(OpPMAaIINH, aHAJTU3UPOBATh M OLIEHUBATH €€

JIOCTOBEPHOCTh

KoMMyHHKaTHBHBIE: B IUCKYCCHU YMETh BBIIIBUHYTh

KOHTPapryMeHTbI

56. | I'paduk nuHEHHOTO 1 3HaTh BUJ TpaduKa THHEHHOTO PerynsTuBHBIC: BBIABUTaTh BEPCUU PEILICHUS CdopmupoBaHsI:

YPaBHEHHUS C ABYMSI ypaBHEHHS C IBYMsI npo0JIeMbl, 0CO3HABATh (1 HHTEPNIPETHPOBAT B nepBOHAYANbHbIC NPEACTABICHHA
NepEeMEHHBIMU; YMETh CTPOHUTh cily4ae HeoOXOIMMOCTH) KOHEUHBIH pe3yJbTar, 0 MaTeMaTHYeCKOW HayKe Kak
TICpEMCHHBIMH Takue rpaduku. 3HaTh MOHATHE BBIOMPATH CPEJICTBA JOCTHKEHUS e U3 cdepe denoBeyecKoi
yrioBoro ko3 dunmenrta u MPE/II0KEHHBIX, a TaK)Ke UCKATh X CAMOCTOSITENBHO; | IEATeIbHOCTH, 00 JTamax eé
3aBUCHMOCTb NOJIOKeHHs IpsiMoil | [lo3HaBaTeIbHBIE: CTPOUTD JIOTHYECKU pa3BHUTHSL, O €€ 3HAUUMOCTH ISl
OT YIJIOBOT'O KO3 (PHUINEHTA; 000CHOBaHHOE paccy’k/IeHHe, BKIIOYAIOIIee Pa3BUTHS IUBHIM3ALIUH;
YMETh [IEPEXOIUTh OT YPaBHEHHUs | YCTaHOBJIEHHE NPUUYMHHO-CJICACTBEHHBIX CBSI3eH
BUa ax + 8y =c¢ KoMMyHHKATHBHBIE: CAMOCTOSTEIHHO
OpraHU30BbBIBATH Y4eOHOE B3aUMOJIEHCTBHE B IPYIIIe
(ompenensaTh 00IIHME LENH, JOTOBAPUBATELCS APYT C
JIPYTOM H T.11.);
57. | I'padux nuHeHHOTO 1 3HaThk BUJ TpaduKa THHEHHOTO PeryasiTuBHBIE: COCTAaBIATH (MHINBHYaIbHO HIIH B CdopmupoBaTh: epBOHAYAIEHBIC

YpPaBHEHUSA C IByMsI
IIEpEMEHHBIMU

YpaBHEHHUsI C IBYMSI
MepEeMEHHBIMU; YMETh CTPOUTh
Takue rpaduku. 3HaTh NOHATHE
yrJI0BOro ko3¢ ¢puunenra u

TPyTIIe) IUIaH PemIeH s MPoOIeMBbI
IMo3naBaTe/bHbBIE: AHATU3UPOBATH, CPABHUBATH,
KiaccuuImpoBaTh 1 00001aTh (aKThl U SIBICHHUS
KoMMyHHKATHBHBIE: : YUUTHCS] KDUTHYHO

MIPEJCTaBICHHUS O
MaTeMaTH4YeCKON HayKe KaK
cdepe YenoBedecKoi

JIeSITETbHOCTH, 00 dTamax eé




3aBUCHMOCTb TOJIOKEHHUS PSIMOH
OT YIJIOBOT'O KO PHUIINEHTA;
YMETh NEPEXOJUTh OT ypaBHEHHS
BUJla ax + 8y =c¢

OTHOCHUTBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABATh OIIMOOYHOCTH CBOETO MHEHUS (€CIIH OHO
TaKOBO) U KOPPEKTUPOBATH €r0

pa3BuTu«d, O e€ 3HAUYMMOCTH IS
Pa3BUTHA HUBWIN3AIUN,

58. | YpaBHenue npsmoi 3HaTh 0 3aBUCHMOCTH PerynsiruBHbIe: paboTas 1o IiaHy, CBEPSITh CBOH Okosornyeckas KyJibTypa:
BHA y - kx +] pacriooXeHus IpsIMOit Ha JIEWCTBHS C LIEIIBIO U, IPU HEOOXOJMMOCTH, LIEHHOCTHOE OTHOILIEHUE K
IUIOCKOCTH OT UCIIPABJIATH OLIMOKN CaMOCTOSTENBHO (B TOM YHCIE U | NPUPOJHOMY MUPY, TOTOBHOCTh
KOX(QPHUIHIEHTOB K U [; yMETh KOPPEKTHPOBATH IUIaH); CIIeZIOBaTh HOpMaM
CTPOHTH IPSIMBIE. Ilo3HaBaTenbHbIE: TIOHUMAS TTIO3UIIIO IPYTOTO MIPUPOI00XPAHHOTO,
YeII0BeKa, Pa3INiaTh B €r0 pedr: MHEHHE (TOUKY 3I0pOBBECOEPETAIOIIETO
3peHMsT), T0Ka3aTeIbCTBO (APTYMEHTHI), (haKTHI; TTOBEICHHUS;
TUIIOTE3bI, AKCHOMEI, TCOPHH
KomMyHUKaTHBHBIE: B TUCKYCCHH YMETh BHIABHHYTh
KOHTPapryMEHTbI
59. YPaBHeHI/Ie HpﬁMOﬁ 3HaTh 0 3aBUCUMOCTH PeryasiTuBHbIE: B UaJI0TE C yUYUTEIEM I'0TOBHOCTH ¥ CIIOCOOHOCTH
BHza y - kx +1 pacroJIoKeHus IpsIMOil Ha COBEPLICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTaHHbIE 00Y4aIOIINXCsl K CAMOPa3BUTHIO
IUIOCKOCTH OT KPUTEPUH OLIEHKU caM000pa30BaHHUIO HA OCHOBE
K03(h(ULIHMEHTOB K U [; yMETh IMo3naBaTesibHbIE: BHIUUTHIBATH BCE YPOBHU MOTHBAIMH K O0YYSHHIO U
CTPOUTD TIPSIMBIE. TEKCTOBOI HHpOpMaUU MIO3HaHUIO;
KoMMyHuUKATHBHBIE: OTCTaNBasi CBOIO TOUKY 3PEHHUS,
MIPUBOJIUTH aPTYMEHTHI, OATBEPKAAs UX (paKTaMu
60. | YpaBHeHuUE MPSIMOI 3HaTh O 3aBUCUIMOCTH PeryasiTuBHBIE: CAMOCTOSITEIEHO OOHAPYKUBATh H CdopmupoBaTh: KpeaTHBHOCTH
Braa y - kx +1 PAacCIIOIOKEHHS TIPSIMO Ha (bopMmepOBim, yaeOHYI0 TIpo0IIeMy, ONIPENeIsATh MBIIUTCHUS, THUIIHATHUBEI,
IUTOCKOCTH OT 1ens y4eOHOU IeATeNEHOCTH HaXOMYMBOCTH, aKTHBHOCTH TIPH
KOX(PHUIIEHTOB K U [; yMETh Ilo3HaBaTeabHBIE: CTPOUTH JOTHICCKH peureHnn apuGMETHISCKIX
CTPOHTH TPSMBIE. 000CHOBaHHOE pacCy’KICHHE, BKIIOYAOIIEe 3amad.
YCTaHOBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHUKATHBHBIE: CAMOCTOSATEIIBHO
OpPraHU30BBIBATh YUeOHOE B3aMMOACHCTBHE B TPYIIIE
(ompenensTh 00IIME LENH, JOTOBAPUBATECS APYT C
JIPYTOM H T.11.);
61. | YpaBHeHue npsmMoi 3HAaTh 0 3aBUCUIMOCTH PerynsiTuBHBIE: CAMOCTOSITEIEHO OOHAPYKUBATH U CdopmupoBath: KpeaTUBHOCTh

Bujay - kx +l

PacIoJIOKEHUS IPIMOU Ha
TUTOCKOCTH OT
KOX(PHUIUEHTOB K ¥ [; yMETh
CTPOHTH TPSMBIE.

hopmynupoBath yueOHYyI0 pobdIeMy, OnpeaesiTh
1eJb Yu4eOHOH eI TeIbHOCTH

ITo3naBaTenbHbBIE: CTPOUTH JIOTHYECKH
000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIIee
YCTaHOBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBSA3EH
KoMMyHHKAaTHBHBIE: CAMOCTOSTEIHHO
OPTraHU30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B IPyIIIe
(ompenensaTs oOmIHe 1eNn, JOTOBAPUBATECS IPYT C
JIPYTOM U T.11.);

MBIIUICHHS], THUIIMATHUBBI,
HaXOJYMBOCTH, aKTUBHOCTH TIPH
peleHny apupmMeTHIeCKUX
3ajad.




62. | Cuctembl ypaBHEHUI OBnasieTh NOHSITHEM «CHUCTEMa PerynsiTuBHBIE: BBIABUTATH BEPCUH PEIICHHUS CdopmupoBaHsI:
ypaBHEHHID. npo0OJIeMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATH B TIepBOHAYANILHBIE IPE/ICTABICHUS
ciry4ae Heo0OXOIMMOCTH) KOHEUHBIH pe3ynbTar, 0 MaTeMaTHYeCcKOil HayKe Kak
BBIOMPATH CPEJCTBA JOCTHKEHUS LIS U3 cdepe denoBeyecKoi
NPE/ITI0KEHHBIX, a TAK)Ke UCKATh X CAMOCTOSITENBHO; | IEATEIbHOCTH, 00 dTanax eé
ITo3naBaTenbHbBIE: AaHATU3UPOBATH, CPABHUBATH, pa3BHUTHSL, O €€ 3HAUUMOCTH ISl
KIaccu(UIPoBaTh M 0000IIaTh (haKTHl U ABICHUS Pa3BUTHA [TUBIITH3AIII;
KoMMyHHKATHBHBIE: TOHUMAas TTO3ULUIO JPYTOTo,
pa3nu9aTh B €T0 PeUN: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeNnbCTBO (apTYMEHTHI), (PaKThl; THIIOTE3HI,
AKCHOMBI, TEOPUH
63. | Pemrenue cucrem OBnazeTs NOHATHEM «CHCTEMA PerynsiTuBHbBI€: BBIABUTATH BEPCUH PEIICHHS CdopmupoBaHsI:
YPaBHEHHUIA CIIOCOGOM YpaBHEHHI». YMETh periaTh po0OJIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B TIepBOHAYANILHBIE IPEICTABICHUS
CUCTEMY CIIOCOOOM CIIOKEHHSI. cily4ae HeoOXOIMMOCTH) KOHEUHBIH pe3ybTar, 0 MaTeMaTH4YecKOil HayKe Kak
CIIOMKCHHA BBIOMPATh CPEJICTBA JOCTHIKECHUSI LIENTH U3 cdepe dyenoBeyecKoit
NPe/II0KEHHBIX, a TAKKe UCKAaTh UX CAMOCTOSTEIBHO; | IEATEIbHOCTH, 00 dTanax eé
IMo3naBaTe/bHBIE: aHATU3UPOBATh, CPABHUBATH, pas3BUTHSL, O €€ 3HAUUMOCTH ISl
ki1accuuuupoBaTh U 00001ATh (HaKThI U SBICHUS Pa3BUTHS LUBWIN3ALIUY;
KoMMyHHKaTHBHBIE: TIOHUMAs! TO3ULIUIO JPYTOro,
pas3nuyaTth B €ro peur: MHEHHE (TOUKY 3pEHHS),
JIOKa3aTeIbCTBO (apPTYMEHTHI), (haKThl; THIOTE3HI,
AKCHOMBI, TEOPUH
64. | Pemenne cucrem OBnazieTb NOHATHEM «CHCTEMa PerynsiTuBHBI€: COCTaBIATH (MHAUBUAYAIHHO WIN B YMeHue sICHO, TOYHO, TPAMOTHO
YPaBHEHHUIA CIIOCOGOM ypaBHEHHI». YMETh peraTh TpyIINe) IJIaH peeHuns MpodIeMbl M3J1araTh CBOM MBICIH B YCTHOHU H
CHCTEMY CIIOCOOOM CIIOXKEHHSI. ITo3naBaTesbHBIE: YMETH ONPENEISATH BO3MOKHbIC MTMCEMEHHON peuH, TOHNUMATh
CHOKCHIA HMCTOYHUKU HEOOXOUMBIX CBEJICHUH, MPOU3BOIUTH CMBICTI IIOCTaBJICHHOH 3a7jauH,
IIOHUCK I/IH(bopMaL[I/II/I, AHAJIU3UPOBATH U OLICHUBATH eé BBICTpanMBaTh apryMEeHTaIUIO,
JIOCTOBEPHOCTD MIPUBOAUTH IPUMEPBI U
KoMMyHHKATHBHBIE: YYUTHCS KDUTUYHO OTHOCUTBCS | KOHTPIIPUMEPHI;
K CBOEMY MHCHHIO, C TOCTOMHCTBOM IMPU3HABATH
OIMOO0YHOCTH CBOETO MHEHHMSI (€CIIH OHO TAKOBO) U
KOPPEKTHPOBATh €T0
65. | Pemtenue cucrem OBnazeTb NOHATHEM «CHCTEMa PerynsiruBHbIe: paboTas 1o miaHy, CBEpSITh CBOH OKoyorn4eckas KyJibTypa:

ypaBHEHUH CITOCOOOM
CIIOKECHHUS

ypaBHEHUI». YMETh pelIaTh
CHCTEMY CLOCOOOM CII0KEHHUS.

JIEUCTBHS C LIEIBIO U, IPU HEOOXOJMMOCTH,
UCTIPABJIATH OIIMOKH CaMOCTOSITENIBHO (B TOM YHCIIE U
KOPPEKTHPOBATH IUIaH);

ITo3HaBaTenbHBIE: TOHUMAS TO3ULUIO JPYTOTO
4eJI0BEKa, pa3auyaTh B €70 peUn: MHEHUE (TOUKY
3pEeHHsT), 10Ka3aTeIbCTBO (APTYMEHTHI), (JaKTHI;
TUIIOTE3bI, aKCUOMBI, TCOPHUU

KoMMmyHuKaTHBHBIE: B JUCKYCCUU YMETh BbIIIBUHYTh
KOHTPApTyMEHTEI

LIEHHOCTHOE OTHOIIEHUE K
TIPUPOTHOMY MUPY, TOTOBHOCTD
cJen0BaTh HOpMaM
TIPUPOIOOXPAHHOTO,
3I0pOBBECOECPETAIOIIECTO
TIOBEICHUS;




66. | Pemrenne cucreM OBnageTs aropuTMOM pelieHuss | PeryiiTUBHBIE: B AUANOre C yUuTelIeM I'oToBHOCTB M CTIOCOOHOCTD
ypaBHEHHIT CIoco6oM CHCTEM ypaBHEHHH CIIOCOOOM COBEPLIEHCTBOBATH CAMOCTOSTEILHO BHIPAOOTaHHbIE 00y4aroInXCsl K CAaMOPa3BUTHIO
MIOJICTAHOBKH; YMETb pelIaTh KPUTEPUH OLIEHKU caM000pa30BaHHUIO HA OCHOBE
IOACTaHOBKH CUCTEMBI ypaBHEHHH CIIOCOOOM ITo3HaBaTebHBIE: CTPOUTH JOTMYECKU MOTHUBALIUHU K O0YUYEHHIO U
NIOJCTaHOBKHU. 000CHOBaHHOE pacCy’KAEeHUE, BKIIOYAIOLIee TIO3HAHUIO;
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHHKATHBHBIE: OTCTaNBasl CBOIO TOUKY 3PEHHUS,
MPUBOANTH aPTYMEHTHI, IOATBEPKAAs HX (paKTaMu
67. | Pemienue cucreM OBnazeTh anropuTMOM pemieHnsT | PeryasiTHBHBIE: BEIIBUIATh BEPCUH PELICHUS CdopmupoBath: nepBOHAYAIBHBIC
ypaBHEHHIT CIoco6oM CHCTEM ypaBHEHHH CIIOCOOOM poOJIeMbl, 0CO3HABATh (M HHTEPIPETUPOBATH B MIPEJCTABICHHUS O
MIOJICTAHOBKH; YMETh PelIaTh Ciryqae He0OXOIMMOCTH) KOHEUHBII pe3ynbTar, MaTeMaTUYECKOHM HayKe KaKk
TIOACTaHOBKH CHCTEMBbI ypaBHEHHUH CII0OCOO0OM BBIOMPATH CPEZCTBA JOCTHKCHUS LS U3 cdepe gernoBeyecKoi
MOJICTAHOBKHU. MPE/TI0KEHHBIX, a TaK)Ke HCKAaTh X CAMOCTOSITENBHO; | IEATEIbHOCTH, 00 3Tamax eé
Ilo3naBaTenbHbIE: aHATU3UPOBATh, CPDABHUBATD, pa3BUTHs, O €€ 3HAYUMOCTH IS
ki1accuuuupoBaTh U 00001IATh (GaKThI U SBICHUS Pa3BUTHS LIUBWIN3ALIUY;
KoMMyHUKATHBHBIE: CAMOCTOSATEIBHO
OPraHH30BBIBATH Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(ompenensTh 00IIME LENH, JOTOBAPUBATHCS APYT C
JIPYTOM U T.11.);
68. | Pemnenue cuctem OBnazeTh anropuT™MoM penicHuss | PeryasiTuBHbIE: B JUajiore ¢ y4uTeneM CdopmupoBaHbL:IEpBOHAYAIBHBIE
ypaBHEHHIT CIIOcOGOM CHCTEM ypaBHEHHH CIIOCOOOM COBEPIIEHCTBOBATH CAMOCTOSITENIFHO BEIpaOOTaHHBIC MIPECTaBICHUS O
MOJICTAHOBKH; YMETb PelIaTh KPUTEPHH OLIEHKU MaTEMaTUYECKOM HayKe Kak
TOACTaHOBKH CHCTEMBbI ypaBHEHHUH CII0COO0M ITo3HaBaTenbHBIC: CTPOUTH JTOTHYECKH cdepe denoBeyecKoi
OJICTAHOBKHU. 000CHOBaHHOE paccy k/IeHHE, BKIIOYaroIIee JeATeNIbHOCTH, 00 3Tanax eé
YCTaHOBJIEHHE IPUYHHHO-CIIEJICTBEHHBIX CBA3EH pa3BUTHS, O €€ 3HAYUMOCTH IJIst
KoMMyHUKATHBHBIE: YIUTHCS KDUTUYHO OTHOCUTBCS | Pa3BUTHS LIUBUIIN3ALINY,
K CBOEMY MHEHHUIO, C JIOCTOUHCTBOM IIPU3HABaTh
OIMOO0YHOCTH CBOETO MHEHHSI (€CIIH OHO TAKOBO) U
KOPPEKTUPOBATH €ro
69. | Pemenue 3amay ¢ YMeTh pelaTh 3a1auu ¢ PerynsTMBHBIC: BBIABUTaTh BEPCUU PEILICHUS YMEHHE ACHO, TOUHO, TPAMOTHO
[IOMOIIBIO CHCTEM IIOMOIIBIO CUCTEMBI YPaBHEHUM. po6JIeMbl, 0CO3HABaTh (M HHTEPIPETHPOBATH B U3J1araTh CBOU MBICIIH B YCTHOI U
o cirydae HeoOXOAMMOCTH) KOHEYHBIH pe3ynbTarT, IIUCbMEHHOM peuu, IOHUMAaTh
YpaBHCHHIN BBIOMPATH CPECTBA JOCTHKEHUS LENH U3 CMBICJI IOCTABJIEHHOH 3a/1a4H,
MPEJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSTENBHO; | BBICTPAUBAaTh apryMEHTALUIO,
ITo3HaBaTeabHBIC: YMEThH ONPEACIIATH BOSMOXKHBIE MIPUBOAUTH IPUMEPHI U
MCTOYHHMKN HEOOXOIMMBIX CBEJICHHH, TPOU3BOANTD KOHTPIPUMEDHI;
MOUCK MH(OPMAINH, aHAJTU3UPOBATh U OLICHUBATD €€
JIOCTOBEPHOCTh
KoMMyHUKAaTHBHBIE: B TUCKYCCHH YMETh BBIIBHHYTH
KOHTPapTryMEHTHI
70. | Pemenue 3amay ¢ YMeTh pelaTh 3a1auu ¢ PerynsaTuBHBIC: BHIABUTAaTh BEPCUU PELLIEHUS DKOJIOTHYECKAs KyJIbTypa:

IIOMOIIBIO CUCTEM

IIOMOILBIO CUCTEMBI YPaBHEHUM.

po0JIeMbl, 0CO3HABATh (M HHTEPIPETHPOBATE B

HNCHHOCTHOC OTHOIICHUE K




YpaBHEHUH ciy4ae HeoOXOIMMOCTH) KOHEUHBIH pe3ybTar, MIPUPOTHOMY MUPY, TOTOBHOCTh
BBIOMPATH CPEJCTBA JOCTHKEHUS LIS U3 CJIeIOBaTh HOPMaM
NPE/ITI0KEHHBIX, a TAK)XKe UCKATh X CAMOCTOSTENBHO; | MPUPOJOOXPAHHOTIO,
IMo3naBaTesbHBIE: TOHUMAS TIO3ULINIO IPYTOTO 30pOBbECOEPEraroIero
YeJI0BeKa, pa3inuaTh B €r0 Pe4n: MHEHHUE (TOUKY TIOBEICHMS;
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
THITOTE3bI, aKCHOMBI, TECOPHHU
KoMMyHHKATHBHBIE: CAMOCTOSATEIHHO
OPTaHHU30BBIBATh YIEOHOE B3aMMO/ICHCTBHE B IPYIIIE
(ompenensaTh oOmIHe 1eNn, JOTOBAPUBATECS IPYT C
JIPYTOM U T.11.);
71. | 3agaun Ha IMomyanTs HAaBBIK penIeHus 3a1ad, | PeryJsTHBHbIe: COCTaBIATh (MHIMBHUIYAIFHO W B c(opMHUpPOBaTH: KPEATHBHOCTh
KOODINHATHOM CBSI3aHHBIX C B3aHMHBIM TpyIIe) MJIaH pemeHNs POOIEMBbI MBIIIJICHUS, HTHULIAATHUBEL,
pacmoyio’keHHEeM NPSAMBIX Ha IMo3HaBaTenbHbBIE: CTPOUTH JIOTHYECKU HaxOJAYMBOCTH, aKTUBHOCTH MIPU
TIIOCKOCTH KOOPAWHATHOM IIIIOCKOCTH. 000CHOBaHHOE pacCy’kKAeHUE, BKIIOYAoIIee peleHny apupMeTHIECKUX 33134
YCTaHOBJICHHE IPUYMHHO-CIICICTBEHHBIX CBS3EH
KoMMyHHKATHBHBIE: YYUTHCS KDUTUUYHO OTHOCUTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATH
OIIMOOYHOCTh CBOETO MHEHHMSI (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €T
72. | 3agaun Ha [MomyanTs HaBBIK penIieHus 3aa4, | PeryjasTuBHble: paboTas 10 IUIaHy, CBEPATH CBOU c(OpMHUPOBaHBIL:
KOODINHATHOM CBSI3aHHBIX C B3aHMHBIM JEUCTBHSA C LENBIO U, IPU HEOOXOJHUMOCTH, TIePBOHAYAIbHBIC IPE/ICTABTCHHA
PAacIIOI0KEHHEM MPSMBIX Ha WCIIPABIIATH OIIMOKN CAMOCTOSITENBHO (B TOM YHCIE€ M | O MaTeMaTHYeCKOil Hayke Kak
TIIOCKOCTH KOOPJIMHATHON TJIOCKOCTH. KOPPEKTHPOBATH IUIaH); cdepe genoBeyecKoi
ITo3naBaTesbHbBIE: AaHATM3UPOBATH, CPABHUBATH, JeATeNIbHOCTH, 00 3Tanax eé
kiaccuuuupoBaTh U 00001IATh (HaKThl U SBICHUS pas3BUTHSL, O €€ 3HAUUMOCTH JIsI
KoMMyHHKaTHBHBIE: TIOHUMAas! TO3ULIUIO JPYrOro, pa3BUTHUS LIUBUIM3ALIUH;
pa3nuYaTh B €T0 PEUN: MHEHHE (TOUKY 3pEHUs),
JIOKa3aTeJIbCTBO (apTryMEHThI), (haKThl; THIIOTE3bI,
AKCHOMBI, TEOPHH
73. | Konmponvnas paboma YMeTh IPUMEHSITh PerynsiTuBHbBIE: BBIIBUTATh BEPCUH PEIICHHUS YMeHue sICHO, TOYHO, IPaAMOTHO
Ne 7. Cucmempwt TEOpETUYECKHE 3HAHUS IIPH npoOJIeMbl, 0CO3HaBAaTh (M MHTEPIPETUPOBATH B U3JIaraTh CBOU MBICJIH B YCTHOH U
ypasuenuii pELIeHNH NPAaKTHIECKNX 33/IlaHUH. | Cllydae HeoOXOIMMOCTH) KOHEUHBII pe3ybTar, MTMCEMEHHON peuH, IOHMUMATh

BBIOMPATH CPEJICTBA JOCTHKEHUS e 13
MPE/ITI0KEHHBIX, a TAK)Ke HCKATh X CAMOCTOSITEIBHO;
ITo3naBaTesbHbBIE: aHATU3UPOBATH, CPABHUBATH,
KiaccuuImpoBaTh 1 00001aTh (GAaKThI U SBICHHS
KoMMyHHKATHBHBIE: YUUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATH
OmMO0YHOCTH CBOETO MHEHHS (€CIT OHO TAKOBO) U
KOPPEKTHPOBATh €ro

CMBICJI IOCTABJICHHOH 3a/1a4H,
BBICTPANBAaTh apryMEHTALUIO,
TIPUBOJUTH TIIPUMEPHI U
KOHTPIIPUMEPHI;




DyHKIHHT 13
74. | Pabora Hag OIIMOKAMU. 1 YMeTh unTaTh rpad UKy, PeryasiTuBHBIE: CaMOCTOSITEIIEHO OOHAPYKUBAThH U I'oTOBHOCTH ¥ CLIOCOOHOCTH
KoppekiuoHHast AHATU3UPYSI OIMCAHHBIC MU (bopMyanOBfTb yaeOHy10 Ipo0IeMy, ONpenesiTh 00yJaromuxcs K CaMOPa3BUTHIO
6 Urenue CUTYaLIUU. 1eNb yu4eOHO! IeATeTbHOCTH camM000pa30BaHMUIO HAa OCHOBE
pabota Ilo3naBaTenbHbIE: YMETh ONPEAEISATH BO3MOKHBIE MOTHBAINH K 00y4SHHIO U
rpaduxoB HCTOYHUKH HEOOXOAUMBIX CBEJCHHUH, IPOU3BOUTE MTO3HAHMIO;
MOVCK MH(POPMAITNH, aHATTU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTh
KoMMyHHUKAaTHBHBIE: CAMOCTOSATENIBHO
OpraHHU30BBIBATH Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(onpenensaTh 00IINE LETH, JOTOBAPUBATHCS IPYT C
JIPYTOM U T.11.);
75. | Yto Takoe (byHKHHﬂ 1 OBaeTh MOHATHEM «PYHKIUAY». | PeryjJsiTHBHBIE: B TUATIOTE C YIUTEIEM CdopmupoBaTh: KpeaTHBHOCTh
YMeThb UCTIONIB30BaTh COBEPLIEHCTBOBATH CAMOCTOSITEILHO BHIPAOOTaHHbIE MBIIUICHUS, HTHULUATHUBBI,
(YHKIIMOHAIBHYIO CHMBOJIMKY KPUTEPUH OLIEHKU HaXOTYMBOCTH, aKTUBHOCTH IpU
IIpH peLIeHNN 3aJa4, cBsA3aHHbIX ¢ | Ilo3HaBaTe/IbHbIE: aHAIU3UPOBATh, CPABHUBATD, penreHnn apuHMETHYSCKIX 3a0a4
MTOHATHEM «(DYHKITUS». KIaccu(pUIIPoBaTh M 00001IaTh (HaKTHl U SBICHUS
KoMMmyHuKaTuBHBIE: ¢ YUUTHCS KPUTHYHO
OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM
MIPU3HABATH OMIMOOYHOCTH CBOCTO MHEHUS (€CITH OHO
TaKOBO) M KOPPEKTUPOBATH €r0
76. | Uro takoe HyHKIIHS 1 OgnazneTh NoHsATHEM «pyHKIUs. | PeryasiTuBHBbIE: B Auanore ¢ yuutenem CdopmupoBaTh: KpeaTUBHOCTh
YMeTh UCTIONIB30BATh COBEpPILIEHCTBOBATh CAMOCTOSATENIFHO BEIpaOOTaHHBIE MBIIUICHUS, HTHULIHATHUBBI,
(YHKIMOHAIBHYIO CHMBOJIMKY KPUTEPHUH OLIEHKU HAXOJYMBOCTH, aKTUBHOCTH TIPU
IIPU PELICHNH 3a/1a4, CBA3aHHBIX ¢ | IIo3HaBaTebHBIE: aHANU3UPOBATh, CPABHUBATH, pemeHnn apupMeTHIECKUX 3a1a4
MOHATHEM «(DYHKIUS. kiaccuduuupoBaTh U 00001AaTh (HaKThl U SBICHUS
KoMMyHUKATHBHBIE: : YIUTHCS KPUTHIHO
OTHOCHUTBCS] K CBOEMY MHEHHIO, C JOCTOMHCTBOM
MIPU3HABATH OMIMOOYHOCTH CBOCTO MHEHUS (€CIIH OHO
TaKOBO) M KOPPEKTHPOBATH €r0
77. | T'padux pyHKITUN 1 Haxonuts ¢ moMotnsio rpaduka PeryasiTuBHBIE: CAMOCTOSITEIEHO OOHAPYKUBATH H CchopmupoBaHsr:
3HAaYCHUE QPYHKITUH IO dhopMynrpoBaTh yaeOHYIO PoOIEMYy, OTIPEICIITh MepBOHAYAJIbHbIE NPEACTABIECHUS
3aJaHHOMY 3HAUCHHIO apTyMEHTa | IeNb Y4eOHOU AeATeIFHOCTH 0 MaTeMaTU4eCKON HayKe Kak
U 3HaU€HHH aprymeHTa, kotopeiM | Ilo3HaBaTenbHBIE: CTPOUTH JOTHYECKH cdepe yenoBeyecKoi
COOTBETCTBYET JJaHHOE 3HaUeHHE | 0OOCHOBaHHOE pacCy’KACHHE, BKIIOYAOIIee NeSITeIbHOCTH, 00 3Tamax eé
(yHKINHU; CTPOUTH rpaduKu YCTaHOBJICHHE IPUYHHHO-CIICJICTBEHHBIX CBA3EH Pa3BUTHA, O €€ 3HAYMMOCTH JIJIst
(YHKIHH TT0 TOYKaM. KoMMyHUKaTHBHBIE: B TUCKYCCHH YMETh BBIABHHYTH | Pa3BHUTHS IUBUIN3ALNY,
KOHTPapTryMEHTHI
78. ]"pa(bm( (I)YHKHI/H/I 1 Haxoauth ¢ momonisio rpaguka PeryasiTuBHbI€: BBIJIBUTaTh BEPCUU PEIICHUS YMeHue sicHo, TOYHO, TPAMOTHO

3Ha4YeHNE QYHKIUH 10
3aJJaHHOMY 3HaU€HHIO apryMeHTa
U 3HAYEHHH apryMeHTa, KOTOPhIM

po0JIeMbl, 0CO3HABATh (M HHTEPIPETHPOBATE B
ciryyae HeoOX0IMMOCTH) KOHEUHBIH pe3yIbTar,
BBIOMPATH CPEJICTBA JOCTHIKEHUsI LIEJIN U3

nusjiaratb CBOM MBICJIH B yCTHOﬁ u
MMMCHbMEHHOM pc1un, NIOHUMATh
CMBICII IIOCTABJICHHOM 3aJa4u,




COOTBETCTBYET JJAHHOE 3HAYCHHE
(YHKIMH; CTPOUTH TPpadUKH
(YHKIMH 110 TOYKaM.

NPE/TI0KEHHBIX, a TAKXKE UCKAaTh X CAMOCTOSITEIBHO;
IMo3naBaTesbHBIE: TOHUMAS TIO3ULIUIO IPYTOTO
YeJI0BeKa, pa3iniaTh B €r0 Pe4n: MHEHHUE (TOUKY
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
THIIOTE3bl, aKCUOMBI, TEOPUU

KoMMyHHKAaTHBHBIE: OTCTanuBas CBOIO TOUKY 3PEHUS,
NPHBOJNUTH APT'YMEHTHI, MOATBEPKAAs UX (pakTaMu

BBICTPaNBaTh apryMEHTALUIO,
TIPUBOJUTH TIPUMEPHI U
KOHTPIIPUMEPHI;

79. | CoiicTBa (hyHKIIHIA 3HaTh OCHOBHBIEC CBOWMCTBA PeryasTuBHBIE: COCTAaBISTH (MHANBHIYATHHO HIIH B OKkonoruveckas KyapTypa:
(GyHKUOWH; yMETh HAXOAUTh STH TPYIIe) IIaH PEeHICHNs IPOOIEMBI LIEHHOCTHOE OTHOIIIEHUE K
CBOMCTBA C OTIOPOif Ha Ilo3naBaTenbHBIE: AHANN3UPOBATH, CPABHUBATH, MIPUPOTHOMY MHPY, TOTOBHOCTh
rpaduKu QYHKITIHA. KIaccu(UIPoBaTh M 0000IIaTh (haKTHl U IBICHUS CIIeZIOBaTh HOpMaM
KoMMyHHKaTHBHBIE: CAMOCTOATEIEHO TIPUPOJIO0XPAHHOTO,
OpPTraHM30BBHIBATh YICOHOE B3aMMOACHCTBHIE B TPYIIIIS 3I0pOBBECOEPETAIOIIECTO
(ompenensTh 00IIME LENH, JOTOBAPUBATHCS APYT C TIOBE/ICHUS;
JIPYTOM U T.11.);
80. | CoiicTBa (byHKHHﬁ 3HaTh OCHOBHBIE CBOMCTBA PerynsituBHble: paboTast 1o miaHy, CBEpsITh CBOU I'0TOBHOCTH ¥ CIIOCOOHOCTH
GyHKIUN; YMETh HAXOAUTh 3TH JICHCTBUSA C LIENBIO U, IPH HEOOXOAUMOCTH, 00Y4aloIINXCsl K CAMOPa3BUTHIO
CBOICTBA C ONOPOI Ha UCIIPABJIATH OIIMOKH CaMOCTOSTENIBHO (B TOM YHCIE U | caMOOOpa30BaHMIO Ha OCHOBE
rpaduKu QYHKITHHA. KOPPEKTHPOBATH IIaH); MOTHBAIMH K O0YUICHUIO U
Ilo3HaBaTeIbHBIE: CTPOUTH JJOTHYCCKH MIO3HaHUIO;
000CHOBaHHOE pacCy’KICHUE, BKIIOYAOIIEe
YCTaHOBIICHHE IPUIHHHO-CIICJICTBEHHBIX CBS3EH
KoMMyHUKATHBHBIE: YIUTHCS KPUTHIHO OTHOCHTHCS
K CBOEMY MHCHHIO, C TOCTOMHCTBOM TIpU3HABAThH
OIMMOOYHOCTH CBOETO MHEHHS (€CITH OHO TAKOBO) U
KOPPEKTHPOBATH €r0
81. | Jlunetinas GpyHKIHS OBJaieTh MOHATHEM JTHHEHHON PeryJasiTUBHBIE: B THAJIOTE C YIUTEIIEM CdhopmMupoBaTh: repBOHAYAIBHBIC
(G yHKINH, 3HATH €€ CBOWCTRA U COBEPIIEHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAaHHBIC HpEeACTaBICHUS O
POJIb TapaMeTpOB K U [ B KPUTEPHUH OLICHKU MaTeMaTHYCCKOW HayKe KaK
pacriosioxxeHuu rpapuxa ITo3HaBaTeabHBIE: YMETh ONPEACIIATH BOSMOKHBIE cepe genoBedeckoi
JIUHEWHOU (YHKIIUH. HUCTOYHUKU HEOOXOUMBIX CBEICHHIMA, IIPOU3BOIUTH JIeITeNIbHOCTH, 00 JTanax eé
MOUCK UH(OPMAIUH, aHATU3UPOBATH U OIICHUBATH €6 pa3BUTHsL, 0 €€ 3HAYUMOCTH ISt
JIOCTOBEPHOCTH Pa3BUTHS IUBUIIA3ALINY;
KoMMyHHKaTHBHBIE: IOHUMAS TIO3UIUIO IPYTOTO,
pa3nyaTh B €r0 PeYd: MHEHHE (TOUKY 3pEHU),
JIOKa3aTeNbCTBO (ApTYMEHTHI), (PaKThI; THIIOTE3HI,
AKCHOMBI, TEOPHHU
82. | Jlunetinas pyHKIHS OBJaJeTh MOHATHEM JIMHCHHOM PeryasiTuBHBIE: BBIIBUTaTh BEPCUU PCIICHUS CdopmupoBaHsr:

(yHKIMH, 3HATH €€ CBOHCTBA U
pOJIb TapaMeTpoB K U / B
pacrosiokeHIH rpadpuka
JTUHEHHON (YHKINH.

npo0GJIeMbl, 0CO3HABaTh (M MHTEPIPETUPOBATH B
cily4ae He0OXOIUMOCTH) KOHEUHBII pe3ynbTar,
BBIOMPATH CPENICTBA JOCTIDKEHUS LIEH U3
MPEJIOKEHHBIX, a TAK)KE NCKaTh X CAMOCTOSATENHHO;

MepBOHAYAIBHBIC TIPEJICTABICHUS
0 MaTeMaTU4ECKON HayKe Kak
cthepe yenoBeYeCcKo
JeSITEILHOCTH, 00 dTamax eé




IMo3naBaTesbHBIE: TOHUMAS TIO3ULIUIO IPYTOTO
YeJI0BeKa, pa3inuaTh B €r0 pe4n: MHEHHUE (TOUKY
3peHusl), T0Ka3aTeIbCTBO (ApryMEHTHI), (haKThl;
THIIOTE3bl, aKCUOMBI, TECOPUU

KoMMyHHKAaTHBHBIE: B IUCKYCCHU YMETh BBIIBUHYTh
KOHTPapryMEHTbI

pa3BuTu«d, O e€ 3HAUYMMOCTH IS
Pa3BUTHA HUBWIN3AIUN,

83. | JIuneiinast pyHKIHS OBnaseTh NOHATHEM JIMHEHHON PerynsiTuBHBIE: CAMOCTOSITEIEHO OOHAPYKUBATH U YMeHue sICHO, TOYHO, TPaMOTHO
(yHKINH, 3HATH €€ CBOWCTBA H hopmynrpoBaTs yueOHYIO poOIEMy, OTIPEEIITh M3JIaraTh CBOM MBICIH B yCTHOU M
POJb TApaMeTPOB K U [ B LeTh YUeOHOH AeITeNbHOCTH MTICBMEHHON pedH, TOHUMATh
pacIoaoXeHu! rpaduxa ITo3HaBaTe/IbHbIE: AHATN3UPOBATh, CPABHUBATH, CMBICTI ITOCTABIICHHOH 3aJa4H,
TUHEHHOU (PYHKINH. KIaccu(UIPoBaTh M 0000IIaTh (haKTHl U IBICHUS BBICTPAaMBATh apTyMEHTAIIHIO,
KoMMyHHKATHBHBIE: OTCTaNBas CBOIO TOUKY 3PEHUS, | MPUBOAMUTH IPUMEPHI U
MPUBOANTH APTYMEHTHI, TOATBEPKAAs X (paKTaMu KOHTPIIPUMEPHI;
84. | Oynkuus y=k/x u eé OsnazeTh HOHATHEM (QYHKIIUH PerynsiTuBHbBI€: BBIABUTATH BEPCUH PEIICHHS OKoyorn4eckas KyJipTypa:
rpauk 00paTHOH PONOPLMOHANIBHOCTH; | MPOOJIEMBI, OCO3HABATh (1 HHTEpNPCTHPOBATD B LEHHOCTHOE OTHOILIEHUE K
YMETb CTPOUTH TpaduKu citydae HeoOXOQMMOCTH) KOHEUHBIH pe3ynbTarT, MIPUPOJHOMY MHUPY, TOTOBHOCTb
¢byHKIMK 00paTHOM BBIOMPATH CPEJICTBA JOCTHKECHUS LIENH U3 ClleZIoBaTh HOpMaM
MIPOTIOPIMOHANBEHOCTH NPe/II0KEHHBIX, a TAKKe UCKAaTh UX CAMOCTOSTENBHO; | MPUPOJOOXPAHHOTO,
IMo3naBaTenbHbBIE: CTPOUTH JIOTHYECKU 30pOBbECOEPEraroIero
000CHOBaHHOE paccyiKIeHHE, BKIIOUAIOIIEe TIOBE/ICHHUST;
YCTaHOBJICHHE IPUIMHHO-CIIEICTBEHHBIX CBA3EH
KoMMyHHKATHBHBIE: CAMOCTOSATEIHHO
OPTaHM30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B IPyIIIe
(onpenensaTh 00IINE LENTH, JOTOBAPUBATHCS JIPYT C
JIPYTOM U T.11.);
85. | dynknusa y= k/x u eé OsnazieTp HOHATHEM (QYHKIIUH PerynsiruBHbBI€: COCTABIATH (MHANBUAYAIBHO WU B I'oToBHOCTE M CTTOCOOHOCTD
Fpa(l)I/IK 00paTHOM PONOPIMOHAIBHOCTH; | TPYIIE) IUIaH PelIeH s TPOOIeMBbI 00yJaromuxcs K CaMOpPa3BUTHIO U
YMETb CTPOUTH TpaduKu IMo3HaBaTe/IbHBIE: IOHUMAsI TIO3ULIMIO IPYTOr0 €aM000pa30BaHUIO HA OCHOBE
¢byHKIMK 00paTHOM 9eJIOBEKa, pa3nyaTh B €T0 peun: MHEHHE (TOUKY MOTHUBAIMH K O0YIECHHUIO U
MPONOPLHUOHATBHOCTH 3pEHHsT), T0KA3aTeIbCTBO (aPTyMEHTHI), (haKThI; MO3HaHHUIO;
TUIIOTE3bI, aKCUOMbBI, TCOPHUU
KoMMyHHKATHBHBIE: YYUTHCSI KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATh
OIIMOOYHOCTH CBOEI0 MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €T
86. | Konmponvnas paboma YMeTh IPUMEHSITh PerynsiTuBHBIE: BBIIBUTATH BEPCUH PEIICHHS YMeHue sICHO, TOYHO, TPaMOTHO

Ne 8. Dyukyuu

TEOPETUYCCKUEC 3HAHUA IIPU

PeHICHUHN MMPAKTUYCCKUX 3a£[aHPII>i.

poOJIEeMBI, 0CO3HABATh (M HHTEPIPETHPOBATH B
cirydae HeOOXOIMMOCTH) KOHEYHBIA Pe3yJibTarT,
BEIOMPATH CPENICTBA JOCTHKECHUS LIEH U3
MPENIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSTENHHO;
IMo3HaBaTebHbIE: AaHATM3UPOBATH, CPABHUBATD,
KJIACCU(UITMPOBATH U 0000MaTh (HAaKTHI U SIBICHUS

M31araTb CBOM MBICIH B yCTHOU U
MUCbMEHHOU pe4H, IOHUMATh
CMBICJI IOCTABJIEHHOH 3a/1a4H,
BBICTPanBaTh apryMeHTaLUIO,
NIPUBOJUTH IIPUMEPHI U
KOHTPIPUMEPBL;




KoMMyHHKATHBHBIE: YUUTHCS KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IIpU3HABaTh
OLIMOOYHOCTH CBOEI0 MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €ro

IToBTOpEHUE
87. | Pabora Hajg olminOKamu. PeryasTuBHbIe: paboTas 1o IIIAHY, CBEPATH CBOH YMeTh NPUMEHATh TEOPETUUECKUE
KoppexiuoHHast JIEHCTBUS C LENBI0 U, IPH HEOOXOTUMOCTH, 3HaHHA IPH PEIICHAN
6oTa WCTIPABIIATH OUTHOKH CAMOCTOSITETIHHO (B TOM YHCIIE M | TIPAKTHYECKUX 3aTaHUH
pa KOPPEKTHPOBATH IUIaH);
IloBropenne. IMo3HaBaTe/bHBIE: YMETh ONPEEIIATH BO3MOKHBIE
Anre6pqu60KHe HMCTOYHHKH HEOOXOUMEIX CBEICHHIA, MIpOU3BOJIUTH
apoou MOUCK MH(OpPMAIINH, aHAJTU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTD
KoMMyHUKATHBHBIE: : YIUTHCS KPUTHUHO
OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM
MPHU3HABATH OMIMOOYHOCTH CBOCTO MHEHUS (€CIIH OHO
TaKOBO) M KOPPEKTHPOBATH €TI0
88. | [loBTOpEHHUE. PerynsiTuBHbI€: B 1UaJIOTE C YUUTENEM CcdopmupoBaTh: KpeaTHBHOCTD
KBazgpaTHbIe KOPHH COBEPIIICHCTBOBATh CAMOCTOSTEIFHO BEIpaOOTaHHBIE MBIIJICHUS], HIHULUATUBBI,
KpUTEPUU OLIEHKH HaxO0JYMBOCTH, AKTUBHOCTHU IPHU
Ilo3naBaTenbHbIe: aHATU3UPOBATH, CPABHUBATS, peureHnn apuHMETHISCKIX
kiaccuuuupoBaTh M 00001ATh (GaKThI U SBICHUS 3a1au.
KoMMyHUKAaTHBHBIE: B TUCKYCCHH YMETh BBIABHHYTh
KOHTPapryMeHTHI
89. [ToBTOpEHME. PerynsTMBHBIC: BBIABUTaTh BEPCUU PEILICHUS CdopmupoBath: nepBoHAYAIbHbIE
KBaparHsie po6JeMbl, 0cO3HaBaTh (U HHTEPIPETHPOBATD B MpeJICTaBIICHHS O
cirydae HeoOXOAMMOCTH) KOHEUHBIH pe3ynbTarT, MaTeMaTHYECKON Hayke Kak
YpaBHCHUA BBIOMpATh CPEACTBA JOCTHIKEHUS 1IETTH U3 ctepe uenoBeYecKou
MIPEIO’KEHHBIX, a TAKXKE UCKATh UX CAMOCTOATENFHO; | JEATEIFHOCTH, 00 3Tamax eé
Ilo3naBaTenbHbIE: CTPOUTD JOTHUECKU pa3BUTHSL, O €€ 3HAYUMOCTHU IS
000CHOBaHHOE pacCy’KICHHUE, BKIIOYAOIIEe Pa3BUTHS LUBUIU3ALIUY;
YCTaHOBJIEHHE PUYUHHO-CIIECTBEHHBIX CBSI3EH
KoMMmyHukaTuBHBIE: OTCTanBasi CBOIO TOUKY 3pEHUS,
NPUBOAMTH aPTYMEHTHI, TOATBEPKAas UX (aKTaMu
90. | IToBropenue. CHCTEMBI PerynsiruBHBI€: COCTaBISATH (MHIMBUAYAIHHO WU B YMeHue KOHTPOIUPOBaTh
ypaBHEHHiT TpyIIe) TUIaH PEeIeHUs IPOOIEMBI MPOIIECC U PE3YIbTAT yUeOHOU
ITo3HaBaTenbHBIE: AaHATN3UPOBATH, CPABHUBATH, MaTeMaTHIECKOH eI TeTbHOCTH;
KJIAaCCUPUITUPOBATH M 0000IaTh (HaKTHI U SIBICHUS
KoMMyHUKATHBHBIE: B TUCKYCCHH YMETh BHIABHHY T
KOHTPapTryMEHTHI
91. HOBTOpeHI/IC. qDYHKI_[I/II/I PeryasiTuBHbI€: BBIJIBUTaTh BEPCUU PEIICHUS OTBETCTBEHHOE OTHOIICHHE K

HpO6J’IGMBI, OCO3HaBaThb (I/I HMHTCPIIPETUPOBATH B

YUEHHUIO;




ciy4ae HeoOXOIMMOCTH) KOHEUHBIH pe3ybTar,
BBIOMPATH CPEJCTBA JOCTHKEHUS LIS U3
MPEI0KEHHBIX, a TAKXKE UCKATh UX CAMOCTOSATEINIBHO;
ITo3HaBaTebHBIE: CTPOUTH JOTMYECKU
000CHOBaHHOE pacCykIeHHE, BKIIOUYAIOLIee
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHHKATHBHBIE: OTCTanBas CBOIO TOUKY 3PECHUS,
MPUBOANTH aPTYMEHTHI, IOATBEPKAAs HX (paKTaMu

TOTOBHOCTH U CIIOCOOHOCTD
00Y4YaIOIINXCS K CAMOPA3BUTHIO H
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIUH K O0YYEHHIO U
MO3HAHUIO;

92. | IloBrOpenue. Pemenne PeryasiTuBHBIC: BBIIBUTaTh BEPCUU PEILIECHHS OTBETCTBEHHOE OTHOIICHUE K
3agayu MpoOJIeMBI, 0CO3HABATh (M HHTEPIPETHPOBATE B YUEHHUIO;
93. | 11 cirydae HeoOXOAMMOCTH) KOHEYHBIA pe3ynbTarT, TOTOBHOCTB M CITOCOOHOCTH
: OBTOPCHHC BBIOMPATH CPEZCTBA JOCTHKCHUS LS U3 00y4JaroImuXcs K CaMOPa3BUTHIO
MPETI0KEHHBIX, a TAK)XKe HCKAaTh UX CAMOCTOSTEIbHO; | CaMOOOpa30BaHMIO Ha OCHOBE
ITo3HaBaTeabHBIE: CTPOUTH JOTHYECKU MOTHUBAIMU K O0YUIECHHUIO U
000CHOBaHHOE pacCy’kKAeHUE, BKIIOYAoIIee MIO3HaHUIO;
YCTaHOBJICHHE IPUYMHHO-CIICJICTBEHHBIX CBA3EH
KoMMyHuUKAaTHBHBIE: OTCTAaNBasi CBOIO TOUKY 3pEHUS,
MIPUBOJIUTH aPTYMEHTBI, MOATBEPKAas MX (haKkTaMu
94. | Konm poibHas paboma YMeTh IpUMEHSATh PerynsTMBHBIC: BBIABUTaTh BEPCUU PEILICHUS Okonorudeckas KyJapTypa:
Ne 10. Hmozosasn TeOpeTHYECKHe 3HAHUS IIPU po6JIeMbl, 0CO3HABaTh (M HHTEPIPETUPOBATH B IIEHHOCTHOE OTHOIIICHHE K
G 8 PELICHNH NPAaKTHIECKNX 3aIlaHUH | Cllydae He0OXOIMMOCTH) KOHEUHBII pe3ybTar, MIPUPOJHOMY MHPY, TOTOBHOCTh
paooma 3a Kypc BBIOMPATH CPEZCTBA JOCTHKCHUS LS U3 CIIeZI0BaTh HOpMaM
Knacca IPEIOKEHHBIX, @ TAKXKE UCKATh MX CAMOCTOSATENBHO; | HPHPOAOOXPAHHOTO,
Ilo3naBaTenbHBIC: AHANN3UPOBATh, CPABHUBATS, 3JI0pOBhECOEPETAIONIETO
KIaccu(UIPOBaTh U 000011aTh (aKTH U SBICHUS TTOBEICHHUS,
KoMMyHUKATHBHBIE: YUUTHCSI KDUTUIHO OTHOCHTBCS K
CBOEMY MHCHUIO, C IOCTOMHCTBOM IIpU3HABaTh
omnOO0YHOCTH CBOETO MHEHHS (ECITH OHO TaKOBO) U
KOPPEKTHPOBATH €ro
BeposiTHOCTB U
CTaTUCTUKA
95. | PaboTa Haj OIIHOKaMHU. YMeTh HaXOIUTh CpeHHE PeryasiTuBHBIC: B [UaJOre ¢ yUUTENEM CcdopmupoBaHsr:
KoppeKIioHHast CTaTUCTUYECKHE XapaKTEPUCTUKH | COBEPIICHCTBOBATH CAMOCTOSITEIBHO BHIPAOOTaHHBIE NepBOHaaNIbHbIC IPE/ICTABICHNS
6ota Pa3IUYHBIX PSJIOB. KPUTEPHUH OLIEHKU 0 MaTeMaTHECKOH HayKe KaK
pa ITo3HaBaTenbHBIC: CTPOUTH JOTHYECKH cdepe yenoBeyecKoi
Crarncruyeckue 000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIee JIedTeNIbHOCTH, 00 3Tanax eé
XapaKTCPUCTHKHU YCTaHOBJIEHUE IPUYUHHO-CIIECTBEHHBIX CBS3EH pa3BUTHUSA, O €€ 3HAUMMOCTH IS
KoMMyHUKAaTHBHBIE: OTCTaBas CBOIO TOUKY 3PEHHUS, | Pa3BHUTHUS LUBUIN3ALNY,
IIPUBOJINTH APTYMEHTHI, IIOATBEPKAAs UX (haKTaMH
96. | CtaTucTuueckKue YMeTh HaXOUTh CPEIHUE PerynsaTuBHBI€: BHIABUTAaTh BEPCUU PELLICHUS YMeHue sICHO, TOYHO, TPaMOTHO
XapaKTePHUCTUKH CTaTHCTHYECKUE XapaKTEePUCTUKH | MPOOIEMBI, 0CO3HABATh (M HHTEPIPETHPOBATE B H3JIaraTh CBOM MBICIH B yCTHOH H

Pa3JIU4YHBIX PSIOB.

cirydae HeoOXOIMMOCTH) KOHEYHBIA pPe3ynbTarT,

MHUCHbMEHHOM p€un, NIOHUMATH




BBIOUPATH CPEIICTBA JOCTHIKCHUS LICIH U3
MPE/IOKEHHBIX, & TAKXKE UCKATh UX CAMOCTOSTEIIHLHO;
IMo3HaBaTebLHBIE: YMETh ONPEICIIATH BO3MOXKHBIC
HCTOYHUKU HEOOXOJUMBIX CBEICHHIA, IIPOU3BOIUTH
MOUCK UH(OPMAITUH, aHATTU3UPOBATH U OI[CHUBATH €€
JIOCTOBEPHOCTH

KoMMyHHKATHBHBIE: CAMOCTOSATEIHHO
OpraHU30BbHIBATH Y4eOHOE B3aUMOJICHCTBIE B IPYIIIe
(ompenensaTh oOmImIHe e, TOTOBAPHBATHCS IPYT C
JIPYTOM U T.11.);

CMBICJI IOCTaBJICHHOM 3a/1a4H,
BBICTPaNBaTh apryMEHTALUIO,
TIPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPHI;

97. | BeposTHOCTH YMeTh NIPUMEHATH Kllaccudeckoe | PeryJsiTUBHBIE: cCaMOCTOSITENIFHO OOHApYXHUBATh U OKonorn4eckas KyJIbTypa:
PABHOBO3MOYXHBIX ONpENEIEeHUE BEPOATHOCTH (hopmynupoBaTh yueOHYIO IPoOIEMy, ONpEIENIATh LIEHHOCTHOE OTHOILIEHUE K
6 . 1eTb Y4eOHOH NeITeNbHOCTH MIPUPOJHOMY MHPY, TOTOBHOCTh
COOBITHH ITo3HaBaTeabHBIE: TOHUMAS TO3UIHIO IPYTOTO ClleZIoBaTh HOpMaM
4eJIOBEKa, pa3nyaTh B €r0 peun: MHEHHUE (TOUKY HIPUPOAOOXPAHHOTO,
3pEeHus), 10Ka3aTeNLCTBO (apryMEeHTHI), (haKThI; 3I0pOBBECOEPETAIOLIETO
THIIOTE3bI, AaKCHOMBI, TEOPUU TIOBEJICHHUS;
KoMMyHUKATMBHBIE: YUUTHCSI KDUTUIHO OTHOCHTHCS
K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIpU3HABaTh
OIIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TAKOBO) U
KOPPEKTHPOBATh €r0
98. | Cnosxusblie YMeTh npuMeHsTh Knaccudeckoe | PeryiasiTuBHbIC: B JUajore ¢ y4uTeneM CdopmupoBath: nepBOHAYAIBHBIC
SKCTIEPUMEHTbI ONpENEIEHUE BEPOSATHOCTH. COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BHIpAOOTaHHBIE TIpECTaB/IeHHA O
KPUTEPHUH OLIEHKU MaTEMaTUYECKOM HayKe Kak
ITo3naBaTenbHBIC: AHANN3UPOBATh, CPABHUBATS, cdepe geroBeuecKoit
kiaccuuuupoBaTh U 00001IATh (HaKThl U SBICHUS JIeITeNIbHOCTH, 00 JTanax eé
KoMMyHUKATHBHBIE: B TUCKYCCUH YMETh BBIABUHYTh | Pa3BUTHS, O €€ 3HAYMMOCTH ISt
KOHTPapryMEHTHI Ppa3BUTHS IUBWIIN3ALINY,
99. | CrnoxHable YMeTh NIpUMEHSATh Kjaccuueckoe | PeryJisiTHBHBIE: BBIIIBUTaTh BEPCUU PELIECHUS CdopmupoBaTth: KpeaTUBHOCTh
IKCIICPUMEHTbI OTIpe/ieIeHNE BEPOSTHOCTH. po6JIeMbl, 0CO3HABaTh (M HHTEPIPETHPOBATH B MBIIUICHUS, HTHUIIUATHUBBI,
cirydae HeoOXOIMMOCTH) KOHEYHBIH pe3ynbTarT, HaXOYMBOCTH, aKTUBHOCTH TIPU
BBIOMPATh CPENICTBA JOCTIDKEHUS LIEIH U3 pemeHnn apuhMeTHIECKIX
MPEJIOKEHHBIX, a TAKXKE UCKATh X CAMOCTOATENBHO; | 3a/ad.
ITo3HaBaTenbHBIC: CTPOUTH JTOTHYECKH
000CHOBaHHOE paccy K/IeHHE, BKIIOYaroIIee
YCTaHOBJICHHE IPUYUHHO-CIIEJICTBEHHBIX CBA3EH
KoMMyHHuKATHBHBIE: OTCTaNBasi CBOIO TOUKY 3PEHHUS,
NPUBOAMTH aPTYMEHTHI, TOATBEPKAas UX (aKTaMu
100, "'eomeTpuueckue YMeTb NpUMEHSTh NOHATHUS PerynsiTuBHBIE: CAMOCTOSITEIIEHO OOHAPYKUBATH U CdopmupoBaHsI:
BEPOSTHOCTH TeOMETPHY. BEPOSITHOCTH K (hopMynrpoBaTh yueOHYI0 IpobIeMy, OIpeIesITh TepBOHAYAIbHBIE TIPEACTABICHUS

PEILIEHNIO 3a/1a4.
YMeTh IpUMEHATh

1enb Y9eOHOU MesTENbHOCTH
ITo3HaBaTeIbHbIE: IOHUMAS TIO3UIHIO IPYTOT0

0 MaTeMaTU4ECKON HayKe Kak
chepe JenoBeYecKou




TCOPCTUYCCKUEC 3HAHUA TIPU
PCUICHUUA MMPAKTUYCCKUX 3aJlaHu

4eJI0BeKa, pa3niaTh B €T0 PeYn: MHEHHUE (TOUKY
3peHust), T0Ka3aTeIbCTBO (apryMEHTHI), (haKThl;
THIIOTE3bl, aKCUOMBI, TECOPUU

KoMMyHHKAaTHBHBIE: CAMOCTOSTEIHHO
OpraHU30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B IPYIIIE
(onpenensaTh 00IINE LETH, JOTOBAPUBATHCS IPYT C
JIPYTOM U T.11.);

JeATeILHOCTH, 00 ATanax eé
pa3BUTHS, O €€ 3HAYUMOCTHU JJIs
Pa3BUTHSI IUBUIIA3ALINY;

1014 Konmponvnas paboma YMeTh NPUMEHATh MOHATHS PerynsiTuBHbI€: BBIABUTATH BEPCUH PEIICHHS YMeHue SICHO, TOYHO, TPaMOTHO
MNe 9. Beposamnuocms u TEOMETPHY. BEPOSITHOCTH K poOJIeMbl, 0CO3HABATh (1 HHTEpIPETHPOBATD B W3NaraTh CBOM MEICTH B yCTHOH U
PEIICHUIO 3a71ad. Ciryqae He0oOXOIMMOCTH) KOHEUHBIN pe3ynbTar, MTICBMEHHON peduH, TOHNMATh
cmanucmura YMeTh IpUMEHSATH BBIOMPATH CPECTBA JOCTHKCHUS LETH 13 CMBICTI ITOCTABIICHHOH 3aJa4H,
TEOpETHUYECKHE 3HAHUS IPU MPEI0KEHHBIX, a TAK)Ke HCKATh X CAMOCTOSITENBHO; | BBICTPaMBaTh apryMEHTALUIO,
pemeHny npakTuyeckux 3axanuii | Ilo3HaBaTeJbHbIE: aHATTM3UPOBATh, CPABHUBATD, TIPUBOJUTH TIPUMEPHI 1
kiaccuuuupoBaTh U 00001ATh (GaKThI U SBICHUS KOHTPIIPUMEPHI;
KoMMyHUKATMBHBIE: YUUTHCSI KDUTUIHO OTHOCHTHCS
K CBOEMY MHEHHMIO, C TOCTOMHCTBOM IIpHU3HABaTh
OIIMOOYHOCTh CBOETO MHEHHMSI (€CJIM OHO TaKOBO) U
KOPPEKTHPOBATh €ro
102 Pabora Hax omnnOKaMu. YMeTh NpUMEHSTh PeryasiTuBHBIE: BBIBUTaTh BEPCUU PEIICHUS DKoJoruueckas KyapTypa:

Koppekunonnas
paborta

TCOPETUUCCKUEC 3HAHUA TIPU
peHICHUHN MTPAKTUICCKUX SaHaHI/Iﬁ

npoOJieMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATH B
ciryqae HeoOXOIMMOCTH) KOHEUHBIH pe3ynbTar,
BBIOMPATH CPEZCTBA JOCTHKCHUS LS U3
MPE/II0KEHHBIX, a TAaK)Ke HCKATh X CAMOCTOSITEIBHO;
ITo3naBaTesbHbBIE: AaHATM3UPOBATH, CPABHUBATH,
KIaccu(UIPOBaTh U 000011aTh (aKTH U SBICHUS
KoMMyHHKATHBHBIE: YYUTHCSI KDUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHIO, C TJOCTOMHCTBOM IIPU3HABATH
OIMOO0YHOCTH CBOETO MHEHHMSI (€CII OHO TAKOBO) U
KOPPEKTHPOBATh €ro

IIEHHOCTHOE OTHOIIICHHE K
MIPUPOTHOMY MHUPY, TOTOBHOCTh
CJIEI0OBATh HOPMaM
TIPUPOIOOXPAHHOTO,
3JI0pOBhECOEPETAIONIETO
TIOBEACHMUS;




punioxenne

IlepeyeHb KOHTPOJIbHO — U3MEPHUTEIBLHBIX MATEPHAJIOB

Ne

i Buo konmpona, mema Hcemounuk
1. Kowtponbias pabora Ne 1. Bxozmas Anre6pa. KonTposbHbie paboThl. 8 Kitace: yued. mocodue ajs oomeodpazoBar. opranusanuii / J1.
T B. Ky3nenona, C. C. Munaesa, JI.O. Pociosa, C.b. CyBopoBa. - M.: IIpocsenienue, 2016-2020
2. KonTponpHas padora Ne 2. Anrebpandeckue Anre6pa. KonTponbHbie paboThl. 8 Kitace: yued. mocodue ams obmeodpazosar. opranuzanmii / JI.
Ipoou B. Ky3nenona, C. C. Munaesa, JI.O. Pocnosa, C.b. CyBopoBa. - M.: IIpocsemenue, 2016-2020
3. Kontponbnas padota Ne 3. CteneHs ¢ 1einbiM Anre6pa. KonTposbHbie paboThl. 8 Ki1ace: yued. mocodue s oomeodpazoBar. opranuzanuii / J1.
MoKa3aTelIieM B. Ky3nenona, C. C. Munaea, JI.O. Pociosa, C.b. CyBopoBa. - M.: IIpocsemenue, 2016-2020
4. Kotponbias pabota Ne 4. KsazpaTHeie kopru Anre6pa. KonTposbHbie paboThl. 8 Ki1ace: yued. mocodue s oomeodpazoBat. opranuzanuii / J1.
c B. Ky3nenona, C. C. Munaesa, JI.O. PocnoBa, C.b. CyBopoBa. - M.: IIpocsemenue, 2016-2020
5. Kopombias pabora Ne 5. Tloyrogosas Anre6pa. KonTposbHbie paboThl. 8 Ki1ace: yued. mocodue s oomeodpazoBat. opranuzanuii / J1.
e B. Ky3nenona, C. C. Munaesa, JI.O. Pocnosa, C.b. CyBopoBa. - M.: IIpocsemenue, 2016-2020
6. KonTponbnas padorta Ne 6. KBanparuoie Anre6pa. KontponbHbie paboThl. 8 kiacc: yued. mocobue s obieodpazoBat. opranuzanuii / JI.
YpaBHEHUS B. Ky3nenona, C. C. Munaesa, JI.O. PocnoBa, C.b. CyBopoBa. - M.: IIpocsemenue, 2016-2020
7. Konrtponsnas padora Ne 7. Cucremsl Anrebpa. KontponbHble paboThl. 8 ki1acc: yued. mocodue ams odueodpazonar. opranuzanuii / JI.
ypaBHEHUM B. Ky3nenora, C. C. Munaena, JI.O. Pocnosa, C.b. CyBopoBa. - M.: IIpocsemnienue, 2016-2020
8. Anre6pa. KonTponbHbie paboThl. § kinacc: yueb. mocodue ams obmeodpazoBat. opranuzanuii / JI.
Konrpobras pabora Ne 8. dymiciun B. KySII){eHOBa, 1:)C. C. MnlilaeBa, JL.O. Pocn(})/:a, C.b. CyBopoBa. - M.: IPIpOCBGHIGEI/Ie, 2016-2020
9. Anre6pa. KontponbHbie paboThl. § Kiace: yueb. mocodue ams oodmeodpaszopar. opranuzanwii / JI.
Hrorosas pabora 3a iype 8 knacca B. KySII){eHOBa, 1:)C. C. MI/III)-IaCBa, JL.O. Pocn(})f;la, C.b. CyBopoBa. - M.: lPlpOCBGHIGEI/Ie, 2016-2020
10. | KonTponbHas pabota Ne 9. BeposTHOCTb 1

CTaTUCTHUKA

Anrebpa. KontponbsHble paboThl. 8 ki1acc: yuel. mocobue ans obmeodpa3oBaT. opranuzanuii / JI.
B. Ky3nenona, C. C. Munaesa, JI.O. Pocnosa, C.b. CyBopoBa. - M.: IIpocsemnienue, 2016-2020




MeToan4ecKii HHCTPYMEHTAPHH OLEHKH JOCTHKEHUS NMPEAMETHBIX Pe3yJbTATOB 00y4aloIMXcs

[IIxaJjia oneHUBAHNA:

B mikosie BBoauTCS nATHOAIITBHAS CHCTEMa ITU(POBBIX OTMETOK (OIICHOK):

5-"omnuuno",

4 - "xopowo",

3 - "yooenemeopumenvno",

2 - "nHeyooenemeopumenwvno',

1-"edunuuya'.

VYcTanaBiuBaeTcs CleIyIOIIMEe HOPMbI OLIEHOK 110 IpeIMeTaM:
* bana "'5"- craBuTcs, Korja yueHUK oOHapyKUBaeT yCBOSCHHE 0053aTEIbHOTO YPOBHS U YPOBHS HOBBIIIEHHOMN CJIOKHOCTH YU4E€OHBIX IPOTpaMM;
BBIJICJIAT TJIaBHBIC MTOJIOKEHUSI B M3YUYEHHOM MaTepHale U He 3aTPYAHSETCS NMPH OTBETaX HA BUIOM3MEHEHHBIE BOIIPOCHL; CBOOOTHO MPUMEHSIET
[IOJTyYeHHbIE 3HAaHUS HA IPAKTUKE; HE JOMYCKaeT OMMOOK B BOCIPOU3BEICHUH H3YUYE€HHOIO MaTepHaa, a Tak e B IUCbMEHHBIX paboTax U
BBITIOJIHSAET UX YBEPEHHO U aKKYPaTHO;

* basu "4"- craBuTCs, KOrjJa y4eHHK OOHApYKUBAET YCBOCHUE 003aTENLHOTO U YaCTUYHO
MIOBBIIIEHHOTO YPOBHSI CJIIOKHOCTH y4EOHBIX MPOTpaMM; OTBeUaeT 0e3 0COOBIX 3aTpyJHEHUI Ha BOMPOCHI YUUTEIIS; yMEET MPUMEHSATh TOTy4YeHHbIC
3HaHUS Ha NPAKTUKE; B YCTHBIX OTBETAX HE JIOMYCKAETCsl CEPhE3HBIX OMIMOOK, JIETKO YCTPAHAET OT/AEIbHbIE HETOYHOCTH € TIOMOLIBIO IOMOJIHUT€IbHbBIX
BOIIPOCOB YUHTEJISA, B MUCbMEHHBIX paboTax Je/iaeT He3HAYUTEIbHbIC OITNOKH;

* bana "3"- craButcs, Korja ydeHuK oOHapy>KMBAeT yCBOEHHE 0053aTeIbHOTO YPOBHs YU€OHBIX IPOTPaMM, HO UCTIBITHIBAET 3aTPYAHEHUS NP €T
CaMOCTOSITEIbHOM BOCITPOU3BEACHNUN U TPEOYeT TONOJHUTENBHBIX YTOUHSIEMbIX BOIIPOCOB YUUTEIS; IPEANOYUTAET OTBEUATh HA BOIIPOCHI HABOSILIETO
XapakTepa M UCIBITHIBAET 3aTPYyAHEHUE PU OTBETAX HA BUIOU3MEHEHHBIE BOIIPOCHI; JOMyCKAaeT OUIMOKM B MUCbMEHHBIX paboTax. 3HaHUS,
olleHHBaeMble Oammamu "3", 3a4acTyro HaTSHYTHI TOJIBKO Ha YPOBHE MPEACTABIECHUN U 3JIEMEHTAPHBIX OHATUH;

* baja "2"- ctaBuTCd, KOrja y yueHUKa UIMEIOTCS IIPEACTaBIeHUsT 00 N3ydaeMOM MaTepHale, HO Bee jke OoJiblas 4acTh 0053aTeIbHOTO YPOBHS
y4eOHBIX IPOrpaMM HE YCBOEHA, B TUCbMEHHBIX pad0Tax YUEHHUK JIOMYCKaeT rpyOble omMOKy;
* baju "1"- cTaBuTcs, KOra y yueHHKa OTCYTCTBYIOT KaKue-IT1u00 3HaHUs 00 M3ydaeMOM MaTepHalie, MMCbMEHHbIE pa0OThl HE BHITOTHSIOTCS.

Kpurtepun oueHnBanust BHA0OB KOHTPOJIsI, IPAKTHYECKUX PadoT:

Ycrubiii onpoc (B T.4. BUkTOpuHbl, KBH, copeBHOBaHus, HHTE/UIEKTyaJibHbIE 00U U T.I. ): , NMUCbMeHHAasi padoTa (KOHTPOJIbHAS,
CaMOCTOSITEIbHAS, TUKTAHT, COYHMHEHHE U T.1. ), IPAKTHYeCKasi(B T.4. 1a00paToOpHasn):
ommemka «5, ecnu:
- YCTHBI OTBET Y4YEHHKA, MHUChMEHHash pabdoTa, MpakTUYecKas [eATeIbHOCTh B IOJHOM OOBEME COOTBETCTBYET TPEOOBAHUSM Y4YEOHOM
MpOTrpaMMBbI, JIOMYCKaeTCs OJWH HemodeT, 00beM 3HaHmil coctaBiser 90-100% conepskanusi (MpaBHIIBHBINA MOTHBIA OTBET, MPEACTABIISIONUNA COO0M
CBSI3HOE, JIOTUYECKU TOCIIEI0BATEILHOE YCTHOE MJIH MUCHMEHHOE COOOIIICHHE Ha ONPEACTICHHYIO0 TEMY;
- VYCHHK JIEMOHCTPUPYET YMEHHE NPHUMEHSTh OIpPEICICHHs, IpaBuja B KOHKPETHBIX CIIy4asX, C OOOCHOBAaHHMEM CBOETO CYXICHHS,
MPUMEHEHUEM 3HaHUS Ha MPAKTUKE, MPUBEICHUEM COOCTBEHHBIX apIyMEHTOB.



Bo3MOHBI O1Ha-ABE HETOYHOCTHU IIPU OCBELIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WX B BBIKJIAJKaX, KOTOPBIE YUECHHUK JIETKO UCIPABUII 110 3aMEYaHUIO
YUUTEIIA.
ommemxa «4», ecnu:

- YCTHBIA OTBET YYEHHKA, IHUChbMEHHAas padoTa, MpaKTHYecKasl NESATEIbHOCTh W/WIM €€ pe3yiabTaThl B OOLIEM COOTBETCTBYIOT TPEOOBAHUSAM
y4eOHOW MPOTrpaMMbl, HO UMEIOTCS OJIHA WJIM JIBE HErpyOble ONIMOKH, WM TPU Hejouera U o0beM 3HaHui cocraBisser 70-90% 3ammaHupOBaHHOTO
M3yUYEHHS COZIepKaHMsl y4eOHOro Marepuana (TpaBuIbHBINA, HO HE COBCEM TOYHBII OTBET).

OTMeTKa «3» , ecJIn:

- YCTHBII OTBET y4eHHKa, NHChbMEHHas padoTa, MpaKTHYECKas NEeSITEIbHOCTh B OCHOBHOM COOTBETCTBYIOT TPEOOBAaHHSIM IPOTPAMMBI, OJHAKO
umeercs: 1 rpyOast ommbOka M 2-3 HETOYHBIX OTBeTa/mnu 2-4 Hemoyera, NMpU STOM  oOydarouwiics BiajgeeT 3HaHMsIMH B oObeme 50-70%
3aIUIAHMPOBAHHOTO M3YYCHHUsS COJAEP)KaHUS Y4eOHOTro Marepuana (IpaBUIIBHBIA, HO HE IOJHBIN OTBET, JONMYCKAIOTCS HETOYHOCTU B ONPE/ICICHHH
MOHATUH WM B (POPMYIHMPOBKE MPaBHII, HEIOCTATOYHO TIIyOOKO M JIOKA3aTENbHO YYEHUK OOOCHOBBIBAET CBOM CYKICHHS, HE YMEET MPHUBOAHUTH
IpUMEpBI, N3JIaraeT MaTepuall HeMOCIeA0BaTEIbHO.

ommemxa«2y , ecnu:

- YCTHBI OTBET y4Y€HMKa, MHCbMEHHas paboTa, MpaKTHYecKas AEATEIbHOCTh U €€ pe3yJbTaThl YAaCTUYHO COOTBETCTBYIOT TpeOOBaHUSIM
IIPOrpaMMbl, HMEIOTCS CYILECTBEHHbIE HEAOCTAaTKM M IpyOble omuOKH, o0beM 3HaHUN oOywaromierocst coctasisier 20-50% 3amaHMpPOBaHHOTO
M3YUYEHHS COZIepKaHMsI yUeOHOTO MaTepuaa (HelpaBUIbHBINA OTBET).

ommemxka«ly , ecnu:

- YCTHBII OTBET y4eHHMKa, NHCBbMEHHas paboTa, MpakTH4YecKas, IPOEKTHAs JESITENIbHOCTh U €€ Pe3yJabTaThl HE COOTBETCTBYIOT TPEOOBAHUSIM
MIPOrpaMMbl, UMEIOTCS rpyOble OIMOKHU, 00beM 3HaHUI oOydarolierocs cocrapisier MeHee 20-% 3arIaHMPOBAHHOTO U3YYEHHUS COEP KaHUS yueOHOTO
MaTepuaia (HempaBUIbHBIN OTBET).

TecToBble padoThHI:
3amanus ¢ BLIOOPOM OTBETa (3aKPBITHIN TECT), 3aIaHUsl « JIOTIOTHUTE MPEJI0KEHNUE» (OTKPBITHIM TECT) OIIEHUBAETCS B OJIMH U JBa Oasia
COOTBETCTBeHHO. Kak mpaBuiio, Ha 0/IHO 3aJjaHKe ¢ BLIOOPOM OTBETa MPUXOTUTCS OKOJIO MUHYTHI, a HA COCTaBJICHHE CBOOOTHOTO OTBETA — OKOJIO TPEX
MUHYT.
[Ipumep OTKPBITOTO TECTA: MPOUYUTANTE TEKCT, 3aMOIHUTE MPOMYIIEHHBIE MeCTa. «B X10poniacmax 3eieHvlX pacmenuti no2N0Waemcs ..., 8bl0esiemcs
... U 0Opazyemcs ... moavko Ha ceéemy. IIpu OvlxaHuu pacmeHuti u 6 memMHome, U HA C8EMY NO2LOWAEMCA ... U BbLOETISIEMCS ... »
Kpurepun oneHok:
«5»: 90 — 100 % ot oOmiero yucia 0amioB
«»:70-90 % ot oOmiero yucia 0aI0B
«3»: 50-70 % ot obmiero urcia 6aaIoB
«2»: 20-50 % ot obmiero unciaa 6aaIoB
«1» menee 20 % ot o0mero yncia 0aIoB




JokJiag, BbICTYILICHHE:

Kpurepun oueHuBanus

KomanuectBo | [lonHoTa ocBemenus Bonpoca KauecTBo BbICTYIIIEHUS YMeHue oTBe4aTb Ha  BONPOCHL | AIEKBATHOE  HCIHOJB30BaHUE  HATJIAJHBIX
GaLIOB JIAKOHUYHOCTh U | CpPEeICTB
apryMEHTHPOBAaHHOCTh
2/3 VY4eHUK BEHIIOJHUI 3afaHue, TeMa He | Permament BBICTYIIJICHUS He | YYeHHK He CMOT OTBETHTb Ha BONPOCH | YUYEHHUK HE MCTIOJIb30Ball HUKAKUX HATJISAHBIX
PackpbITa, Marepuan He | coOmIofieH, BBICTYIUIEHHE CBOJIUTCS CpencTB
CHUCTEeMAaTH3UpPOBaH, HE BBICTPOCHA | HEMOCPEACTBEHHO K YTEHHIO TEKCTa,
JIOTUKA BBICTYIIJICHUS HE TOJACPKHUBACTCS  BHU3YaJbHBIN
KOHTAKT ¢ ayJIUuTOpuUeEH, HE
BEIJICISIETCS. BPEMECHH Ha BOCIHPHUSTHE
nHpOpMAUH
3/4 VYyeHuk cnpaBuics ¢ 3ajaHueM, TeMa | HemHoro HapyIIeH pernaMeHT | YUCHHK OTBETHJ Ha BCE BOIPOCH], | YUCHHK HE aJIeKBaTHO NPUMEHHI HATIISIHEIC
HE J0 KOHIIAa pPAaCKpHITAa, HWMEIOTCS | BHICTYIUICHU, BBICTYTAOIINH | XOTS OBUTH HE TOYHOCTH B OTBETaX, W | CPEACTBA, HATJLIIHBIC CPEIICTBA HE OTHOCATCS
HE3HAYNTEIbHBIE HETOYHOCTH, Cllabas | CYMTHIBACT MH(POPMAIUIO CO CIANIOB, | apryMEHTAINH K TeMe, W IJI0X0 €€ PaCKPBIBAIOT
CHUCTEMAaTH3allil WH(POPMALKN, €CTh | CIad0 TOANEPKUBACTCS BHU3yalbHBIH
HaApYIICHAS B JIOTUKE BBICTYIICHUS KOHTaKT C  ayauTopWed,  Malo
BBIACIACTCA BpeMeHI/I Ha BOCHpI/I)ITI/Ie
nHdopmanuu
4/5 YyeHuK crpaBuics ¢ 3aJaHueM, Tema | PermameHt HC HapyIIeH, | YUYCHHUK YeTKO W JIAKOHHYHO OTBETWI | YUEHHK aJeKBaTHO Moa00pai, pa3paboTai
paCKpI)ITa, yCHeLHHO HN3BJICUCHA BLICTyHaIOHII/Iﬁ ormpaeTca Ha Ha BCC 3aJaHHBIC BOl'[pOCI:-I HarJIAaJHbIC CpC,Z[CTBa paCKprBa}OH_II/Ie TeMy
nHpOpManus, CUCTEMATU3UPOBAHA, | ONOPHBII KOHCIIEKT, TOBOPUT CBOUMH BBICTYIUIEHHUS
BLICTpOGHa JIOTUKA BI)ICTyHJ'IeHI/ISI CJIOBaMH, KOMMeHTI/IpyeT cnaﬁnm,
O PIKUBACTCS BH3YaJIbHBIN
KOHTAaKT C ayAUTOpHEn
DJIEKTPOHHAS MPe3eHTAIUA:

Kpurtepun onenuBanus

Komnyectso | [TomHOTA OCBEMIEHNUST BOTIpOCa KauecTBo npeseHranuu YMenue orBeyarh Ha Bompochl: | Jln3aiiH npe3eHTauuu
6asioB JTAKOHUYHOCTb "
apryMeHTHPOBAHHOCTh

2/3 VYyeHuk wim rpymnmna yyamuxcs | PermaMeHT npe3eHTanuMu  He | YYEHMK HE CMOI OTBETUTh Ha | MiumrocTpanuu HU3KOro KayecTsa,
BBIMOJHWIM 3aJaHue, TeMa He | COOIIOJeH, uH(popMalus, | BOIPOCH OTCYTCTBYET HE00X0/IMMBbIe
packpsbITa, MaTepuan HE | U3JIO)KEHHAs B NPE3CHTALlUU HE TaOIUIIBI, CXeMbl rpaduku, 3pPexTo
CHCTEMaTU3UPOBaH, HE | COOTBETCTBYET 0003HAYEHHOMN NPUMEHEHHbIE B Ipe3eHTallH
BBICTPOCHA JIOTHKA | TEME, nepen30bITOK WIH OTBJIEKAIOT OT COAEPKAHU
Ipe3eHTaluN HEJ0CTaTOK TEKCTOBOI1

uHpopMaIuy, IIOJIHOCTBIO

3aMMCTBOBaHHAs C JINTEPATYpHI,




HurepHera

3/4 VY4yeHuk uinu rpynna yvamuxcs | HemHoro HapymeH perimameHT | YYeHMK — OTBETWJI Ha  Bce | MnmrocTpanum Xopolero KadecTsa,
CO3JaIM  TPE3CHTALMI0, TeMa | Mpe3eHTalMu, WH(OpMAIMs IO | BOMPOCHI, XOTA ObUIM  HE | mojJo0paHHa COOTBETCTBYIOILAS
TBOPYECKOIO 3aJaHusi He [0 | mpobieme U3JI0KEHA HE | TOYHOCTH B  OTBeTax, W | rpaduyeckas uHpopmManus,
KOHIIA  PACKpBITa, MMEITCA | IOJHOCTHIO, IIPUCYTCTBYIOT | apryMEHTaluu npUMEHEeHHbIE A(PQPEKTH HEMHOTO
HE3HAYUTEIIbHbIE HETOYHOCTH, | HE3HAYUTEIIbHBIC HEI0YETHI, MEILAIOT YCBOCHUIO HH(POPMALUU
ciabas CUCTEMATHU3aLMH | UCIIOIb30BaHbI pa3inyHbIC
UHpOpMalLUY, €CTh HApYIIEHUS | HCTOYHHUKU uHpopManuy,
B JIOTHKE MPE3EHTalUU Marepuai poaHaIu3UupOBaH

4/5 VYuenuk wim rpynna yyamuxcs | IIpesenranus pa3paboTaHa | YUeHUK 4YEeTKO M JIaKOHW4HO | Jlu3aiiH [IPE3CHTALUU YETKO
CIIPaBUJIMCh C 3aJaHUEM, TeMa | CAMUMH y4JalluMUCS, | OTBETWJI HA BCE 3aJaHHBIC | MPOAYMaH, MPUMEHEHHbIE ()(EKTHI
packpbITa, YCIEHIHO M3BJICYEHA | PETJIaMEHT HE HapylIEH, | BOIIPOCHI IIOMOTAIOT YCBOEHHUIO MH(OpMaLUH,
uHpOopManus, nHbOpMaNH H3JI0KEHA MOJHO HE OTBJICKAIOT BHUMaHUE
CUCTEMATHU3UPOBaHa, U 4YETKO, TEKCT Ha Cclanje
BBICTpPOEHA JIOTHKA | TIPEJICTABIISIET COOO OMOPHBII
IIPE3CHTALAN KOHCIIEKT, OTCYTCTBYET

nepen30bITOK HH(OpMAIHH

Kputepun onieHuBaHus NpOEKTA, TBOPYECKOil padoThbl, TBOPYECKOI0 MPOEKTa:

Hwuke 6a30Boro ypoBHs

(orMmeTKa «1», «2»)

Ba3oBblii ypoBeHb
(oTtmeTKa «3»)

Bolme 6azoBoro
(otMeTKa «4», «5»)

Kpurepuii Nel. Crioco0HOCTh K CAMOCTOATEIHLHOMY NPUOOPETEHHI0 3HAHUI U PellIeHUI0 NPodJieM

PaGora B 11e710M CBUIETEIBCTBYET O HUZKOM
CIIOCOOHOCTH CaMOCTOSTEILHO CTaBUTh
Mpo0JieMy ¥ HaXOJIUTh MYTH €€ PEIICHUS; He
MPOJIEMOHCTPUPOBaHA CIIOCOOHOCTh
nproOpeTaTh HOBBIE 3HAHUS W/WIIM OCBANBATh
HOBBIE CITOCOOBI JEMCTBUM, ITOCTUTAThL OOJIEE
rI1yOOKOTO MOHUMaHUs U3y4eHHOTO. [[aHHBIN
YPOBEHb OLICHUBAETCSI OTMETKOM «2»
HenoaroroieHHsI K 3a11UTE IPOEKT,
OIICHUBAETCST OTMETKOM «1».

Pabora B LCJIOM CBUACTCIILCTBYCT
0 CITOCOOHOCTH CaMOCTOSTEILHO C

OIIOpPOH Ha IOMOLIb

PYKOBOIMTENS CTABUTH MPOOIEMY

Y HAaXOJIUTh MYTH €€ PEIICHUS;
MPOJIEMOHCTPUPOBAHA

CHOCOOHOCTh MPHOOPETaTh HOBBIE

3HAHUA I/I/I/IJ'II/I OCBanBaTh HOBBIC
CIIOCOOBI ICHCTBUM, IOCTUTATh
6omee TITyOOKOTO MOHUMAaHHMS
HU3y4YEHHOTO

Pabora B 11€710M CBUAETETBCTBYET O CIIOCOOHOCTH CAMOCTOSITENTEHO
CTaBUTH MPOOJIEMY U HAXOJUTh MIYTH €€ PEIICHUS;
MPOJIEMOHCTPUPOBAHO XOPOILIEE BJIAJEHUE JTOTUYECKUMHU
OTIepalMsIMU, HABBIKAMU KPUTHUYECKOTO MBIITUICHHS, YMEHUE
CaMOCTOSITENILHO MBICIIUTD; MIPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH Ha
ATOW OCHOBE MPUOOpETATh HOBBIC 3HAHUS W/ OCBAaMBATh HOBBIE
CIocoObI ACUCTBUIA, JOCTUTATH OoJiee TITyOOKOTO TOHMMAaHHS
npoOemMbl. J[aHHBIN YPOBEHBb OIIEHUBACTCS OTMETKON «4».

Pabota cBUAETENBCTBYET O CIIOCOOHOCTH CAaMOCTOSITENILHO CTABUTh
poOJeMy 1 HaXOAUTh MYTH €€ PEIICHUs]; TPOJEMOHCTPUPOBAHO
CBOOOIHOE BJIa/IEHUE JIOTHYECKUMU OTIepAIUsIMU, HABBIKAMU
KPUTHYECKOTO MBITIUICHHSI, YMEHHUE CAMOCTOSITEIHbHO MBICITUTH;




MPOJIEMOHCTPHUPOBAHA MOBKIIIEHHAS! CIOCOOHOCTH Ha ATOM OCHOBE
MpHOOpETaTh HOBBIE 3HAHUS W/IIIM OCBAaUBATh HOBBIE CIIOCOOBI
JIENCTBUH, TOCTUTATh 00JIee TITyOOKOT0 MOHUMAHUS TPOOIEMBI.
JlaHHBIN YPOBEHb OLICHUBAETCS OTMETKOM «S5».

Kputepnii Ne 2. ChopmMupoBaHHOCTH NPeIMETHBIX 3HAHMI U cNIOCO00B JAelicTBUI

Y4eHUK IJIOXO  IIOHMMAaeT  COACpKaHHE
BBINIOJIHEHHON paboTel. B pabore n B oTBeTax
Ha BOIPOCHl IO  COJAEPKAHHIO  pabOThI
HaOmonaoTcs rpyoble  omuOKku. JlaHHBII
YPOBEHb OLIEHUBAETCS OTMETKOM «2».
HernoarorosieHHsbIN K 3aIUTE IPOEKT,
OLICHUBAETCS OTMETKON «1».

[TponemMoHCTpHUPOBAHO
NOHUMAaHKE COCPKaHHUS
BBITTOJTHEHHOH paOOTHI.

B pabote 1 B oTBETax Ha BOIPOCHI
0 CO/ICPYKAHUIO PaOOTHI
OTCYTCTBYIOT I'pyObl€ OLIMOKHU

[IpoeMOHCTPUPOBAHO XOPOIIEE BIIAJICHUE TPEAMETOM MPOEKTHON
nesTebHOCTH. [IpUCYTCTBYIOT He3HAUNTENbHBIC OITMOKY. [laHHbBIIH
YPOBEHb OLICHUBAETCS OTMETKOMN «4».

[TpopeMoHcTpHUpOBaHO CBOOOIHOE BIaICHHE IPEIMETOM MTPOSKTHON
nesTeNbHOCTH. OMMOKN OTCYTCTBYIOT.

JIaHHBIN YPOBEHB OLICHUBAETCA OTMETKON «S».

Kputepnii Ne 3. ChopMupoBaHHOCTH pery/asiTUBHBIX JAeiicTBUI

Ha Hu3koM ypoBHE TPOJIEMOHCTPUPOBAHBI
HaBBIKH OIPECIICHHS TEMbI U TUTAHUPOBAHUS
paboTHI.

Pabora He moBefcHA 10 KOHIIA U MTPECTABIICHA
KOMHUCCHUU B HE3aBEPIICHHOM BUJIE;
OOJILIIMHCTBO 3TAIIOB BEITOJHINCH IO/
KOHTPOJIEM U MIPU MOJJEPKKE PYKOBOIUTENS.
DNEeMEHTHI CAaMOOIIEHKH M CAMOKOHTPOJISI
y4alerocst OTCyTCTBYIOT. J[aHHBIN ypOBEHb
OLIEHUBAETCS OTMETKOM «2».
HemnoarorosiaeHHsbIH K 3a11UTE IPOEKT,
OIICHUBAETCST OTMETKOM «1».

[TpoeMoHCTpUPOBaHBI HABBIKH
OTpeIeTICHUS TEMBI 1
MJIaHUPOBAHUS PAOOTHI.

PaboTa noBenecHa 10 KOHIIA U
MIPEACTaBICHA KOMUCCHUU;
HEKOTOPBIE TAIbI BHIMOJIHSINCH
MOJ1 KOHTPOJIEM M NP MOAJIEPIKKE
pykoBoaurens. [Ipu aTom
MPOSIBISIIOTCS OTAEJIbHbBIE
3JIEMEHTHI CAMOOIICHKH U
CaMOKOHTPOJISL y4alerocs

PaboTa xopolo cruraHupoBaHa U OCIEI0BATEIHFHO PEaTM30BaHa,
CBOCBPEMEHHO MPOIICHBI OOJLITUHCTBO TAIIOB 00CYKICHUS U
npenacraBieHus. KOHTpoIb U KOPPeKIHs OCYIIECTBIISLITUCEH C
MTOMOIIBIO PYKOBOJUTEIS MIPOEKTA.

JlaHHBII1 ypOBEHB OIIEHUBAETCSA OTMETKON «4».

Pabora TmarenpHO CIUTAHWPOBAaHA U TIOCTIEIOBATENBHO peaTn30BaHa,
CBOEBPEMEHHO MPOMJIEHBI BCE HEOOXOAUMBIE ATAIbl OOCYKIEHUS U
MIPEACTABICHHUS.

KoHTpoJib 1 KOppeKIUs OCYIIECTBISIIUCH CAMOCTOSTENBHO JlaHHBIN
YPOBEHb OLIECHUBAETCS OTMETKOMN «S».

Kputepnii Ne 4. ChopMupoBaHHOCT, KOMMYHUKATHBHBIX J1eHCTBHH

Ha Hu3koM ypoBHE NpOJIEMOHCTPUPOBAHBI
HaBBIKK 0)OPMIICHUS TPOEKTHOMN pabOThI U
MOSCHUTEIBLHOM 3alIMCKH, a TAK)KE MOJITOTOBKHU
MPOCTOM Ipe3eHTalru. /[JaHHbIA YPOBEHD
OIICHUBAETCA OTMETKOMN «2».
HenoaroroBneHHbIN K 3aIIUTE IPOEKT,
OIIEHUBAETCA OTMETKON «1».

[TpoeMoHCTPUPOBAHBI HABBIKH
odopmIIeHHs TPOEKTHON pabOTHI
7 TIOSICHUTEIILHOM 3aIiCKH, a
TaKXe MOJIrOTOBKH MPOCTOM
MPe3CHTAIHH.

Tema g0cTaTOYHO MOTHO pacKphiTa. TeKcT/coodIeHne
CTPYKTypupoBaHbl. OCHOBHBIE MBICIIN BBIPAXKEHBI SICHO, JIOTHYHO,
MocJeI0BaTeNbHO, apryMEHTHPOBaHHO. PaboTa BbI3BIBAET MHTEPEC.
JlaHHBII ypOBEHBb OIIEHUBAETCS OTMETKON «4».

Tema packpsiTa HOJHOCTHIO. TeKCcT/co00IIeHHE XOPOLIO
CTPYKTYpUPOBaHbI. Bce MbICIIN BBIpaKEeHBI SICHO, JIOTUYHO,
MocJeZI0BaTeNbHO, apryMEHTHPOBAHHO. PaboTa BbI3bIBAaET
MOBBILIEHHBIN UHTEPEC.

JIaHHBII YPOBEHB OIIEHUBAETCS OTMETKON «S».
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