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ITosscHuTeTbHAA 3anucKa

Pabouass mporpamma yueOHOro ripeiMera «MareMaTHKa» OCHOBHOTO OOIIIero
oOpa3oBaHuss pa3paboTaHa B COOTBETCTBUM C TpeboBaHusMu DenepanbHOTO
roCylIapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHZApTa OCHOBHOTO 00IIero o6pa3oBaHUs
(TTpuka3 MunucTepcTBa obpa3oBaHusI W Hayku Poccuiickoii ®egepaiy oT «17»
nekabpst 2010 r. No 1897; B pea. [Iprka3a MuHo6pHayku Poccum ot 29.12.2014 No
1644) c yuetom IIprMepHOM OCHOBHOI 00pa30BaTeILHOM ITPOrpamMMbl OCHOBHOTO
o0111ero 0Opa3oBaHUsI.

Lenu peanuzaruu:

1. B nanpasnenuu 1uuHOCMHO20 PA38UmMusL:

«  ¢opMupoBaHME  TPEJACTABICHUNH O  MareMaTuke, Kak  4YacTu
0O0IIIeueTIOBEUECKON KYJIBTYPhI, O 3HAYMMOCTH MaT€MaTUKHU B Pa3BUTUU [IUBIIIM3AITUU
1 COBPEMEHHOTO OOIIECTBA;

*  pa3BUTUE JIOTMYECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYJIBTYpbl pEuH,
CIIOCOOHOCTHU K YMCTBEHHOMY 3KCIIEPUMEHTY;

*  (opMupoBaHHE WHTEIUICKTYaJIbHOM YECTHOCTU UM OOBEKTUBHOCTH,
CIIOCOOHOCTH K TMPEOJIOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3
OOBIJICHHOTO OIBITA;

*  BOCHHUTAaHHUE KA4eCTB JIMYHOCTH, OOCCIEUMBAIOIINX COIUAIBHYIO
MOOUMJIBHOCTb, CTIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHBIE PELICHUS;

*  ¢dopMUpOBaHME KAu€CTB MBIIUICHUS, HEOOXOAUMBIX IJIsi aJaNTaliy B
COBPEMEHHOM MH(OpPMAIITMIOHHOM OOIIECTBE;

*  pa3BUTHE MHTEpECa K MAaTEMaTUYECKOMY TBOPUECTBY U MaTE€MaTHYECKUX
CIIOCOOHOCTEH;

II. B memanpeomemnom nanpasieHuu:

s pa3BUTHE MPEACTABICHUIN O MaTeMaTHKe Kak (hopMe OMHMCaHUSI U METOC
MO3HAHUSI  JEUCTBUTEIBHOCTH,  CO3/IaHME  YCIOBMM  Jjia  OpHOOpEeTeHUs
MEPBOHAYAIHLHOTO OMbITa MATEMATUYECKOTO MOJICTUPOBAHUS;

*  (dopmMupoBaHHE OOIMX CHMOCOOOB HMHTEIUICKTYaJIbHOU JEATEIbHOCTH,
XapaKTEPHBIX Il MAaTEMATUKH U SIBJISIOIIUXCS OCHOBOM TMO3HABATEIHLHOM KYJIBTYPHI,
3HAYMMOM JJISl Pa3IUYHBIX cep YeTOBEUECKON AeATebHOCTH;

III. B npeomemnom nanpaenenuu:

. * OBJIQJICHHE MAaTEMaTHUYE€CKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOJUMBIMU IS
MPOJIOJDKEHUST 00pa30BaHUsl, U3YYEHUS CMEXKHBIX JUCHUIUIMH, TPUMEHEHHS B
MOBCEAHEBHOM JKU3HMU;

. * co3nanue (yHIaMeHTa IJIi MaTEeMaTH4YECKOTO pa3BUTHS, (POPMHUPOBAHUS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX ISl MAaTeMaTHYECKON AeTEIbHOCTH.

3aoauu:

. OBJIaJICTh CHCTEMOH MaTeMaTHYeCKUX 3HAHUH U YMEHHH, HEOOXOIMMBIX
JUISL IPUMEHEHHMS B IMIPAKTHYECKOM JEATEIbHOCTH, U3YUYEHUHU CMEKHBIX JUCIUIUINH,

. CIIOCOOCTBOBaTh  WHTEUICKTyaIbHOMY  Pa3BUTHIO,  (OPMHUPOBATH
KaueCcTBa, HEOOXOAMMBIC 4YEJIOBEKY IS IIOJHOLICHHOM H3HH B COBPEMECHHOM
OOII[ECTBE, CBONCTBEHHBLIE MATEMATHYECKOM IESITEILHOCTH: SICHOCTH M TOYHOCTHU



MBICJIM, WUHTYULIMH, JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHBIX MPEICTABICHHUM,
CIIOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEH;

*  (QopmupoBarh mpeACTaBICHUS 00 HIEIX W METOJaX MaTeMaTUKH Kak
YHUBEPCAIBHOTO f3bIKa HAYKH W TEXHUKH, CPEICTBAX MOJACIHUPOBAHUS SIBICHUU U
IIPOLIECCOB;

*  BOCIHTHIBATh KYJIBTYPY JUYHOCTH, OTHOIIICHUE K MaTeMaTHUKE KaK YacTH
00111e4eI0BEUECKOM KYIbTYPhI, UTPAIOIIEH 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHH.

3aaun peanu3aluu:

*  npuoOpeTeHre MaTeMaTUYeCKUX 3HAHUN U YMEHHIA;

*  oBlaZeHUE OOOOIIEHHBIMH CIIOCO0AMU MBICIUTEIBHOM, TBOPYECKOM
JEATEIIbHOCTH;

. OCBOEHHE KOMITETCHIINH (y4eOHO-TI03HABATEIHHOM, KOMMYHUKATUBHOM,
pedIeKCUBHON, JTUYHOCTHOTO CaMOPa3BUTHUSA, HH(POPMAIMOHHO-TEXHOJIOTUYECKOM,
[IEHHOCTHO-CMBICJIOBOHA ).

* co3maHue ychuoBUM il (HOPMHPOBAaHUS OOYYaIONMUXCS HABBIKOB
3I0pOBbsI U O€30MACHOTO JIJIsl YEJIOBEKA U OKPY’KaIOILEl €ro cpesibl o0pa3a KU3HHU.

*  co3gaHue YycCIOBUM st (OPMHPOBAHUS IIEHHOCTEW OOydarommxcs,
OCHOB UX TPaXKJIaHCKOW MO3UIIUU U COIUATILHO-TTPOPECCUOHANBHBIX OPUEHTAIIUM.

OO0r11as xapakTepUCTUKA Y4eOHOTO Kypca

1.Coneprxanue MaTreMaTH4ecKoro oOpa3oBaHusl B OCHOBHOM IITKOJIE BKIJIFOYACT
CIIeIyIOIIKe pa3aelibl: apudmeTrka, anredpa, BEpOSITHOCTh M CTATUCTUKA, TECOMETPHSI.

2. Opranuzanus y4eOHOM JesSTEIBbHOCTH IIOAPa3yMEBAET HCIIOJIb30BaHUE
CIICIYIOIIMX METOJOB: TPAJIUIIMOHHBIC — JICKITUS, TIPAKTUKYM, CEMUHAp, HAOIIOICHHE,
OMHMCaHHue, MoJeIUpoBaHHe, paboTa ¢ y4eOHHMKOM W JIp.; METOABl HMHTESHCHBHOTO
oOyueHus - MeToA yKpymHeHws nuaaktudeckux eawaui] (IL.LM. DpmameB), meron
WHTEeHCHU(UKAITMU OOyYCHHS Ha OCHOBE CXEMHBIX M 3HAKOBBIX MOjeNeH y4eOHOTO
Marepuaia (B.®. [llaranos), MeToa MpOEKTOB.

3. B mkosne maremarvka CIY>XKUT OMNOPHBIM MPEIMETOM JUIsi WU3Y4YEHUS
CMCKHBIX JIUCHUIUIMH. Bce Ooiblne crenuajbHOCTEH, I'ie HEOOXOIMM BBICOKHU
ypOBEHb 00pa30BaHUsA, YTO CBA3aHO C HEMOCPEICTBEHHBIM NPUMEHEHHEM
MaTeMaTuku  (PKOHOMHMKA, OuszHec, (QuHaHChl, (U3MKa, XUMUS, TEXHUKA,
nH(popMaTrka, OMOJIOTHSI, TICUXOJIOTHS U Jp.), PACHIUPSACTCS KPYT IIKOIBLHUKOB, IS
KOTOPBIX MaTeMaTHuKa CTAHOBUTCSI 3HAYMMBIM ITPEAMETOM.

Hanpumep, Ha ypoKax bu3uKH UCIIOJIb3YIOTCS TTOHATHS
MEePIEHAUKYISIPHOCTH, TMapajuieIbHOCTH, BEKTOpa (M «OTKJIaJbIBAHHUS BEKTOpa OT
TOYKW»), OMepaldii HaJ BEKTOpaMU (B YACTHOCTH, Pa3JIOKEHHS BEKTOpa MO JBYM
OCsiIM), TPUTOHOMETpUYECKMX (GYHKIUKA  (yria, MEHBIIEro  Pa3BEPHYTOTO),
TapMOHUYECKUX KOJeOaHUH, CKOPOCTH W3MEHEHUs (IMPOU3BOMHON), YCKOPEHUS,
nogobust (B yacTHOCTM — B onTuke). Ha ypokax 53KOHOMHMKM  BKIJIFOYAIOT
MaTeMaTU4YeCKUEe METO/Ibl PEIICHNUS 3a/1a4, CBSI3aHHbBIX C CIIOKHBIMU MPOIICHTAMH.

Ha u3yyenue maremMaTuku B OCHOBHOM IIIKOJIE OTBOAUTCS 5 y4eOHBIX 4acoOB B
HEJIENIO B T€UEHUE KaXK0T0 rojia 00y4eHus1, Bcero 875 ypoKoB.

JloGaryieHbI CIEAYIONIME TEMbI JJIS OpraHu3alui 0000IIa0IIer0 TOBTOPECHUS
MaTtepuaja U yCIeIIHOTO YCBOSHHUs yueOHoro npeaMera «Maremarukay:




S kmacc: Ywumcna  «BenmkaHbly.  PuMmckas  Hymepauus.  Pemenue
KOMOWHATOPHBIX 3a7a4. YpaBHeHUs. Pemenre 3a1a4 ¢ MOMOIIBI0 YpaBHEHHM. 3a1adu
Ha pa3pe3aHre W CKIaAblBaHue (GUryp. 3amaud Ha B3CUIMBAHWE W TIEpPEIUBAHUE.
[Tpoucxoxnenne apodeit. podu Ha Pycu. Pemenue HectannapTHeix 3a1a4. [Ipremsr
YCTHOTO cueTa. Pelienne 3aHuMarenbHbIX 3a/1a4.

6 xmacc: Pemenue KoMOMHATOpHBIX 3afady. PelieHne ypaBHEeHUN W
HEPABEHCTB C MOAYJEM. JleKapTOBbI KOOPAMHATHI HA TIIOCKOCTH. KoOpArHATEI TOUKHU.
Pucynkun mno xoopauHaram. IlocTpoeHne TOUYEK B KOOPAMHATHOM ILIOCKOCTH.
BO3HUKHOBEHHE M OTKPBITHE MAaTeMaTHYECKUX 3HAKOB. PelieHne sKOHOMHYECKHUX
3as1ad. 3a/1a4y Ha pa3pe3aHue U COCTABICHUE OObEMHBIX TEIl.

Onucanue MecTa y4eOHOro npeaMera B yueOHOM IIaHe

Knacc KonuuecTtBo yacos B KomuuyecTtBo yacos B
HeJlesTto rof,
5 5 175
6 5 175
7 5 175
8 5 180
9 5 170
Nroro 875

YuebHo-MeToauueckuii kKomrinekT (YMK) «Maremartuka» (aBTOpbI: BuneHKUH
H.4., KoxoB B.U., UecHokoB A.C., [lIBap1ioypa C.W. u ap.) npeaHa3HaueH s
5-6 kaccoB obirieoOpa3oBaTe/bHBIX yupexkaeHnd. YMK «MaremaTuka» st
5-6 K/acCoOB WCIIONb3yeTCd IlejaroraMu yxke He OJHO pecsatuiietve. OH
obecrieurBaeT MPeeMCTBEHHOCTh KYPCOB MaTeMaTWK{ B Haua/bHOM IIIKO/ie U
KypCcOB airebpel B TMOCHeAYHOIIMX Kaaccax s OOMbLIMHCTBA MPOTPaMM,
MO3BOJISIET  TPOBOAUTHL  pa3HOYpOBHeBoe oOyueHMe U  KaueCTBEHHYIO
TIOATOTOBKY IIIKOJTbHUKOB K W3yUeHHI0 KypCOB ajireOpbl M TeoMeTpUuM B
CTaplMX KJjaccax, a TakKe CMEeXHbIX [UCLUIUIMH - (U3UKWA, XUMUH,
reorpacduu u ap. YMK «Marematuka» s 5-6 kinaccoB Bunenkuna H.f. u ap.
BbIITyCKaeT U3JaTe/ibCTBO «MHeMOo31Ha».

YuebHo-meToguueckuii kKoMmiieKT (YMK) «Anrebpa» (aBTopbl: MakapbiueB
FO.H., Munzrok H.I'., Hemkos K.U.,6CyBopoBa C.b. u fp.) nipefgHa3HaueH [
7-9 KnaccoB o011eobpa3oBarebHBIX yupexxaeHuii. C 2006 roga Hayat BBITYCK
yueOHUKOB B COOTBETCTBMM C  (efepalbHBIMH  KOMIIOHEHTaMH
TocynapcTBeHHOro cTaHzapta obiero obpasoBanus (2004 r.). B yueGHUKU
BK/IFOUEHbI CBe/IeHUs] U3 CTaTUCTHUKU U TeOpUM BeposTHOCTel. Kaxkjas rnaBa
y4eOHUKOB 3aBepIllaeTCs MyHKTOM «JI7si TeX, KTO XOueT 3HaTb OoJibliie»,
npeJjHa3HaueHHbIM [jisi paboThl C yYalllUMHUCs, TIPOSIB/SIOIIMMUA HHTepecC U
CK/JIOHHOCTM K MaTeMaTuKe. YCu/eHa TpUK/IaJHas HarpaB/leHHOCTh Kypca,



oOHOB/IeHa TeMaTHKa TeKCTOBBLIX 3azau. Y MK«Amrebpa» mnsa 7-9 KmaccoB
MakapsrueBa FO.H. u fp. BeinyckaeT u3garenbCTBO «IIpocserijeHue.
YuebHo-MeToauueckuii Komruiekt (YMK) «AtanacsH JI. C. T'eometpuss 7-9
KJIaCChI» MpeJHa3HaueH /g U3y4yeHusl pa3ziesia TeOMeTPUU «IJIAaHUMETPHUSI», B
yueOHUKe paccMaTpuBaeTCsl OOJbIIIoe KOJMUECTBO 3ajjau Ha IOCTPOeHHe, Ha
JI0Ka3aTe/IbCTBO, Ha BBbIUMC/IEHWE OTHOILIEeHWM W [Apyrue Tulbl. 3ajaud B
npoiiecce  oOyueHMS  BBIMIOJHSIIOT — AUIAKTUUeCKWe, TI03HaBaTe/bHbIE,
pa3BUBAOIIMe W BOCIHUTaTe/lbHble (yHKIMU. B yueOGHUKe TIpejararoTcs
3a/lauM C pelleHUsAMMU. bosbllioe BHUMaHuWe yaensieTcs 3ajadaM, HeCylum
aupakTuueckyro ¢GyHkUuo. [loaTomy Haubosiee [AOCTYIIHBIM, TIOHSTHBIM,
cofiepKailiM OoJIbIlIoe KOMUeCTBO PUCYHKOB W yMNpPaKHEHUM pPa3/InyHOTO
xapakrepa siB/isieTcsi yuebHUK AtaHacsiHa J1. C.
YueOHuKM ~ BK/IOYeHbl B @efepasibHbIA  TepeueHb  yueOHUKOB,
pPeKOMeH/IOBaHHBIX MUHHUCTepCTBOM 00pa3oBaHUs W HayKu PocCCHUCKOM
defepaliii K WCIIO/MB30BaHWI0O B oOpa3oBaTeslbHOM — TIpoljecce B
o0111e00pa3oBaTe/IbHBIX YUpEKeHUSIX. CopeprkaHue yueOHUKOB
COOTBEeTCTBYeT  (efiepalbHOMY  TOCYZapCTBeHHOMY  oOpa3oBaTebHOMY
CTaHJApPTy OCHOBHOro ob6iero o6Opa3oBanusi (PI'OC OOO 2010 1) wm
denepasbHOMY KOMITOHEHTY TOCyZapCTBeHHOro obpa3oBaTe/lbHOrO CTaHZapTa
ob1iero obpasoBanus (2004 r.).

Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 Npeamera

Jluunocmuvle  pezyremamsl  OCBOCHHUS  OCHOBHOM  00pa3oBaTesIbHOM
MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3zoBaHusl JOKHBI OTPAXKaTh:

1) BocnuTaHHMEe POCCHICKOM TIpa)XKJaHCKOM HWIEHTUYHOCTH: MNaTpUOTU3MA,
yBaxkeHUsT K OTedecTBy, MPONUIOE MU HACTOSALIEE MHOTOHAIIMOHAJIBHOIO Hapoaa
Poccun; oco3HaHue CBOEW ATHUYECKOW MPUHAJJICKHOCTH, 3HAHUE HCTOPUH, SI3bIKA,
KyJIBTypbl CBOETO HApO/a, CBOETO Kpasi, OCHOB KyJBTYPHOIO HAaCJEIus HapOJIOB
Poccun u denoBeuecTBa; YCBOEHHUE TYMAaHHCTHYECKHX, JAEMOKPATHYECKUX U
TPAJUIIUOHHBIX  I[EHHOCTEM  MHOTOHAIIMOHAJIBHOTO  POCCHUMCKOTO  OOIIECTBA;
BOCIHUTAHWE YyBCTBA OTBETCTBEHHOCTH U J10jTa nepen PonnHoi;

2) dbopmupoBaHUE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTU H
CIIOCOOHOCTH OO0YyYaromMXCsd K CaMOPa3BUTHIO U CaMOOOpPa30BAaHHUIO HAa OCHOBE
MOTHBAIlMM K OOYYEHHIO W IO3HAHWUIO, OCO3HAHHOMY BBIOOPY M TOCTPOEHUIO
JManbHEHIIe WHIUBUIyaIbHOW TPACKTOPUU OO0pa3oBaHUsl Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuii U MpPoPEeCcCHOHANBHBIX MPEANOYTEHUN, C YYETOM YCTONYMBBIX
MO3HABATEIHLHBIX MHTEPECOB, a TaK)Ke€ HAa OCHOBE (DOPMUPOBAHUS YBaXKUTEIHHOTO
OTHOIIEHHUS K TPYAY, Pa3BUTHUS ONbITA yUYACTHUS B COLUAIILHO 3HAYUMOM TPYIIE;

3) ¢dopmupoBaHHWE 1ETOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YpPOBHIO  pa3BUTUS HayKH ¥  OOIICCTBEHHOW  TIPAKTHKH,
VUYUTBIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, S3BIKOBOE, JYXOBHOE€ MHOTooOpasue
COBPEMEHHOIO MHPA;

4) dopmupoBaHUE OCO3HAHHOTO, YBAXXUTEIBHOTO M JOOPOXKEIATEIHHOTO
OTHOIIEHHUS K JIPYrOMy YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PECHUIO, KYJIbTYpe, S3bIKY,
Bepe, rpakJIaHCKOM TMO3UIINHU, K UCTOPHUH, KYJIBTYpe, PEIUTUHU, TPATULIUIM, S3bIKaM,



LEHHOCTAM HapoJoB Poccum m HapoAOB MUpa; TOTOBHOCTU U CIIOCOOHOCTH BECTHU
JTMAJIOT C IPYTUMU JIFOIBMH U TOCTUTATh B HEM B3aUMOTIOHUMAHMS;

5) OcBOeHHE COIMAIbHBIX HOPM, IMpaBWJI TOBEACHUS, pojell u ¢opm
COLIMAJIBHOM JKM3HHU B TPYIIAX M COOOIIECTBAX, BKIIOYAs B3POCIBIE U COLUAIBHBIE
COOOIIECTBA; y4acTHE B IIKOJIBHOM CaMOYIPABIECHUM W OOILIECTBEHHOW >KWU3HHU B
npenesax BO3PACTHBIX KOMIIETEHIIMM C yYE€TOM PETMOHANIbHBIX, 3THOKYJIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMHYECKUX 0COOCHHOCTEM;

6) pa3BUTHE MOPAJIBLHOIO CO3HAHHUS M KOMIIETEHTHOCTH B PEIICHUH
MOpAJIbHBIX ~ MpoOJIeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opmupoBaHue
HPABCTBEHHBIX YyBCTB U HPABCTBEHHOT'O MOBEACHMS, OCO3HAHHOTO U OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHBIM IMOCTYTIKAM;

7) ¢dopMupoBaHHE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIEHUU U
COTPYAHMYECTBE CO CBEPCTHUKAMHM, JE€TbMHM CTaplIEro M MIIAJAIIEro BO3pacTa,
B3pOCIBIMU B IIpoliecce 0Opa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOM, Yy4eOHO-
HCCJIEI0BATEIbCKOM, TBOPUECKOW U IPYTUX BUIOB JEATEIbHOCTH;

8) ¢opMupoBaHHE I[IEHHOCTU 30pPOBOrO0 W 0€30macHOro olpasa KU3HU;
YCBOEHHUE MpPaBUJI WHIWBUIYAIBHOTO M KOJUIEKTUBHOTO 0O€30IaCHOrO0 MOBEICHHS B
YpE3BbIYANHBIX CHUTyalUsiX, YIPOXKAIOMIMX KU3HU W 3J0POBBIO JIIOACH, MpaBuil
MOBE/ICHUS Ha TPAHCIIOPTE U HA JOPOTax;

9) dopmupoBaHHEe OCHOB HKOJIOTHYECKOM KYJIBTYpPbl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIUICHHUS], Pa3BUTUE OMBITA SKOJIOTHUECKU
OPUEHTUPOBAHHOU pe(PIECKCUBHO-OLICHOYHOW M TMPAKTHUYECKON JESTEIHHOCTH B
KU3HEHHBIX CUTYaIUsIX;

10) oco3HaHue 3HAYEHUS CEMbU B JKU3HH YEJIOBEKa W OOIIECTBA, MPUHATHE
LHEHHOCTU CEMEHHON JKHU3HM, YBAXKUTEIbHOE U 3a00TIMBOE OTHOLIECHHE K WIEHaM
CBOEH CEeMbH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHMS YEPE3 OCBOEHHUE XYHAOKECTBEHHOIO
Hacienus HapoJoB Poccuu M Mupa, TBOPUECKOM JAESITENIBHOCTH 3CTETHYECKOTO
Xapakrepa.

Memanpeomemmbie pe3ynbmamul BKIOYAIOT OCBOEHHBIE OOYYaIOIIUMHUCS
MEXIPEIMETHbIE TIOHSITHS M YHHUBEpPCAJIbHbIE YueOHbIE NEHUCTBUS (PEryJATUBHbBIE,
M03HABATEIbHbIE, KOMMYHHUKATUBHBIE).

MexXnpeaMeTHbIe TOHATHS

VYcnoBueMm (GpopMupOBaHMS MEXKIPEAMETHBIX MOHATHH, TaKUX, KaK CHUCTEMA,
dakT, 3aKOHOMEPHOCTb, (DEHOMEH, aHallu3, CHUHTE3 SBISIETCS  OBJIAJICHUE
o0yJaromuMHUCS OCHOBAMHU YHUTATEIbCKOW KOMIETEHLIMH, NMPUOOPETEHHE HABBIKOB
paboThl ¢ MHGOPMAIIUEH, YIacTHE B MPOCKTHOW AESITENbHOCTU. B OCHOBHOM mIKOIIE
Ha BCEX MpeaMeTax OyaeT MpoAobKeHa padora mo (GOPMHPOBAHUIO W PA3BUTHUIO
OCHOB YHUTAaTelbCKOW KommeTeHiuu. OOyuaromuecs OBIAJCIOT YTEHHEM Kak
CPEICTBOM OCYILECTBIIEHUS CBOMX JAJbHEHIINX IJIAHOB: MPOIOJIKEHUSI 00pa30BaHUs
U caMoOOpa3oBaHMs, OCO3HAHHOIO IUIAHUPOBAHHUS CBOErO aKTyallbHOTO U
NEPCHEKTUBHOIO Kpyra YTEHUs, B TOM YHUCII€ JOCYTOBOI'0, MOATOTOBKH K TPYIOBOU U
COLIMAJIBHOM JESITENIbHOCTU. Y BBIMTYCKHUKOB OyneT chopMupoBaHa MOTPEOHOCThH B
CUCTEMaTHYE€CKOM UYTEHHWM KaK CpEACTBE IO3HAHMS MHpa M ce0s B 3TOM MHPE,




rapMOHM3AIMM OTHOIICHUN YelloBeKa M O0IlecTBa, CO3laHMU o0pas3a «IOTpeOHOro
OyIyIIETOY.

[Ipy wu3ydeHuMM y4eOHBIX MPEIMETOB OOYYAIOIIMECS YCOBEPIIEHCTBYIOT
pUOOPETEHHBIE HA IEPBOM YPOBHE HABBIKU PAa00ThI C HH(POpMaLMEN U MOMOJIHAT UX.
OHu cmoryT paborarh C TEKCTaMH, M[pPeoOpa3oBbIBATE M HHTEPIPETUPOBATH
COJZEPIKALYIOCSA B HUX MH(POPMALIHMIO, B TOM YHCJIE:

*  CHCTEeMaTU3UpOBaTh, COMNOCTABIATh, AaHAJIM3UPOBATH, 0000IaTh WU
UHTEPHPETUPOBaTh HH(POPMAIUIO, COJAEPKAILLYIOCS B TOTOBBIX HH(POPMAIMOHHBIX
00BbEKTax;

* BBIJICJIATHh IJIABHYIO U M30BITOYHYIO MH(QOPMALIMIO, BBIIOJIHATH CMBICIIOBOE
CBEPThIBAHUE BbIICIEHHBIX (PAKTOB, MBICIEH; MPEACTABIAT, HHPOPMALIUIO B CKATON
cioBecHOU (popme (B BUE TUIaHA WU TE€3UCOB) U B HAIVISTHO-CUMBOJIUYECKOM popme
(B Bue Tabnul, rpaUYeCcKUX CXeM U AUarpaMm, KapT MOHATUN — KOHLENTYaJbHBIX
JMarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aII0JIHATH U JAOIOJHSTH TaOIHIIbI, CXEMBI, THarPAMMBbI, TEKCTHI.

B xozne u3ydeHus Bcex yueOHbIX NPEAMETOB 00yUaroluecs NpUuoOPETyT OIbIT
MPOEKTHON ACSATEIBLHOCTU Kak 0co00M (opmbl yueOHOU pabOThI, CIIOCOOCTBYIOIICH
BOCIIUTAHHIO CaMOCTOATENbHOCTH, MHULIUATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIICHUIO MOTHUBAMM U 3(P(EKTUBHOCTH Y4eOHOM JAESITeNIbHOCTH; B XOJE
peanu3alii MCXOIHOTO 3aMbIClia Ha MPAKTHUYECKOM YPOBHE OBJIAACIOT YMEHHEM
BbIOMpATh aJIeKBaTHbIE CTOALIEH 3a7a4de CpeACTBa, IPUHUMATh PELLEHUS, B TOM YHCIIE
U B CUTyauusix HeomnpeneiaeHHocTd. OHM TOIyyaT BO3MOXKHOCTb Pa3BUTh
CIOCOOHOCTh K pa3paldOTKEe HECKOJIbKUX BapHMAaHTOB pEIICHUH, K IOUCKY
HECTAaHAAPTHBIX pPEIICHUH, TMOUCKY U OCYIIECTBIECHHUIO Hauboyiee NpUeMIIeMOro
pEILIECHHUS.

IlepedyeHp KIIIOYEBBIX MEXIPEIMETHBIX MOHITHH OIpenenseTca B XOJe
pa3pabOTKH  OCHOBHOW  00pa3oBaTeIbHOM MPOTPaMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHusi 00pa30BaTENbHOM OpraHu3alMd B 3aBUCHUMOCTH OT MarepUaibHO-
TEXHUYECKOIO OCHAILIEHUS, KaJpOBOI0 MOTEHI[MaNa, UCIIOIb3YEMbIX METOAOB PaOOTHI
1 00pa30BaTEIbHBIX TEXHOJOTHA.

B coorBerctBun @I'OC OOOQO BBIAENAIOTCS TPU TPYIINbl YHHUBEPCAIBHBIX
y4eOHBIX IEUCTBUI: PErYISITUBHBIC, I03HABATEIbHbBIE, KOMMYHUKATUBHBIE.

Pezynamuenvie YVJ[

1. YMmeHue caMOCTOSTENBHO ONpEAENsATh LeAu OOydyeHHUs, CTaBUTh U
(dopMynupoBaTh HOBbIE 337a4M B yueOe U NO3HABaTEIbHON JNEATEIbHOCTH, Pa3BUBATh
MOTHBBI U UHTEPECHI CBOEH MO3HABATENILHOM AesITeIbHOCTH. OO0yUaronuics CMOXKET:

¢  aHaIM3MpOBaThb  CYLIECTBYIOIIME W IUIAHUPOBATh Oyay1iue
oOpa3oBaTelIbHbIE PE3YIIbTATHI;

¢  uaeHTUGUUUPOBaTh COOCTBEHHbBIE MPOOIEMbl M ONPEACNSTh IIaBHYIO
npobiemMy;

¢ BBIJBUTaTh BEPCUU pEUICHUS MpoOiaeMbl, (HOPMYIHpPOBaTh THUIIOTE3HI,
MPEIBOCXUIIATh KOHEUYHBIN pPe3yNbTar;

¢ i CTaBUTH II€JIb JCATCILHOCTH Ha OCHOBE OMPEICICHHON MPOOIeMbI U
CYLIECTBYIOLIUX BO3MOXHOCTEM;



¢  iadopmynmmpoBarh  y4eOHBIC 3aJa4M  KaK IIard  JOCTHIKCHHS
MOCTABJICHHOM 1NN ICATEIILHOCTH;

¢  W00OCHOBBIBATh IICJICBBIC OPHEHTHUPBHI M MPHOPHUTETHI CChUIKAMU Ha
LEHHOCTH, YKa3bIBasi U 000CHOBBIBAS JIOTHYECKYIO MOCIEI0BATEIbHOCTD 11ATr0B.

2. YMeHue camMOCTOSITENIbHO TUIAHUPOBATh MYTH AOCTHXKEHUS LIEJIEH, B TOM
YuClie aJIbTEpPHATUBHBIC, OCO3HAHHO BHIOMpPATh HanbOosnee >PQPEeKTUBHBIC CIIOCOOBI
penieHus: yueOHbIX U TT03HABATENbHBIX 3a7a4. OOyJaroINiicss CMOXKET:

¢ ionpenensaTh HEOOXOMUMBIE IEHCTBHE(sI) B COOTBETCTBUU C yUeOHOH U
MO3HABATEIBHOM 3a1a4€il U COCTABIISATH AJITOPUTM UX BBITIOJIHEHHUS;

¢  W000OCHOBBIBATh W OCYIICCTBISITH BBIOOp HambOosiee APPEKTHBHBIX
CroCcO0O0B pellIeHUs YYeOHbIX U MO3HABATENbHBIX 3a/1a4;

¢ il ompe/iesATh/HaX0MUTh, B TOM YHCJIE W3 TPEAJIOKEHHBIX BapHaHTOB,
YCIJIOBHSI JIJIs1 BBIIIOJTHEHUS y4eOHOM U MO3HABATEIbHOM 3a]1a4u;

¢  BRICTpaMBaTh IKU3HCHHBIC IUIAHBI HA KPATKOCPOYHOE Oyayiiee
(3asBJISITH 1IEJIEBBIC OPUEHTUPHI, CTABUTH aJICKBaTHbIE UM 3aJauyd W TMpejyiararb
NENCTBUA, YKa3blBas U 000CHOBBIBAS JJOTUYECKYIO MOCIEA0BATEILHOCTD I1aroB);

¢  WBpIOMpaTh M3 MPEAIOKECHHBIX BAPHAHTOB M CAMOCTOSATEIBHO HCKAaTh
CpeACTBa/pecypchl JUIsl pEIICHUS 3a]1aui/JOCTHXKEHUS 1IEeTTH;

¢  WCOCTaBIATh IUIAaH peHmICHHS MPoOIeMbl (BBIMOJHEHHS IMPOEKTA,
MPOBEACHUS

¢ HCCIIeIOBaHUA);

¢ i omnpenesaTh NOTCHIMATIBHBIC 3aTPYAHCHUS MPH PEUICHUH Y4eOHOU H
MO3HABATEIBHOM 3a/1a4¥ U HAXOJIUTh CPEJICTBA JIJIsl UX YCTPAHEHUS,

¢ i OomMCHIBaTh CBOH OIBIT, ODOPMIISIS €0 IS NIepeadu APYyTuM JTFOISIM B
BU/JIE TEXHOJIOTUH PELIECHUS MPAKTUYECKUX 3a]1ad ONPEeIEICHHOTO Klacca;

¢  WIUTaHUpPOBaTh M KOPPEKTHPOBaTh  CBOIO  HMHJIMBUIYaJbHYIO
00pa30BaTeNIbHYI0 TPACKTOPHIO.

3. YMeHHE COOTHOCUTHb CBOM JEHUCTBUSl C IUIAHUPYEMBIMHU PE3YJIBTaTaMH,
OCYILECTBIATh KOHTPOJIb CBOEH AECSATEIBLHOCTUA B MPOLECCE JOCTUKEHUS PE3YNbTara,
OTIPECNSTh CIIOCOOBI IEUCTBUM B paMKaxX MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUH,
KOPPEKTUPOBAaTh CBOM JIEMCTBHSL B COOTBETCTBUU C H3MEHSIOLIEHCS CHUTyalUEH.
OOyJaromnuiicss CMOXET:

¢  WomnpeneasaTh COBMECTHO C IEJaroroM W CBEPCTHHUKAMH KPUTEPHH
IUTAHUPYEMBIX PE3yIbTaTOB U KPUTEPUU OILIEHKU CBOEH y4eOHOM eI TeIbHOCTH;

¢  icucrematm3upoBath (B TOM 4YHCIE BBIOMpaTh PHOPUTETHHIC)
KPUTEPUH IUIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH JIE€ATEIIbHOCTH;

¢  WoTOMpaTh WHCTPYMEHTHI IS OIICHHBAHHUS CBOCH JESATCIHHOCTH,
OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEHM JI€ATENbHOCTH B paMKax MpeIIoXKEHHBIX
YCIIOBHUM U TPEOOBAHMIA;

¢  WoOIEeHMBaTHL  CBOIO  JICATCIBHOCTb,  QPryMEHTHUPYS  MPHYHUHBEI
JOCTHKEHHUS WIIM OTCYTCTBHS IIJIAHUPYEMOTO PE3yibTara;

¢  WHAXOMUTh JIOCTATOYHBIC CPEACTBA JUIA BBINOJIHECHUS yYEOHBIX
JNEeUCTBUN B U3MEHSIONICICS CHUTyallud W/WIW TPU OTCYTCTBUHM ILJIAHUPYEMOTO
pe3yJIbTara;



¢  impaboras 1Mo CBOEMY IUIaHY, BHOCHTH KOPPEKTHUBBI B TEKYIIYIO
JEATeIbHOCTh Ha OCHOBE aHalIW3a U3MEHEHUW CHUTyalluu IS TOJTy4YeHUs
3aIJIAaHUPOBAHHBIX XapPaKTEPUCTUK MPOAYKTa/pe3yibrara;

¢  yCTaHaBIMBaThb CBSI3b MEXKAY [OJYYEHHBIMH  XapaKTepUCTHUKAMU
NpPOAYKTa M XapaKTepUCTUKAMH TMpoIlecca JAESITENIbHOCTU W TI0 3aBEpIICHUU
JEATENIbHOCTH TMpejaratb U3MEHEHUE XapaKTEPHUCTHK Ipouecca s IMOITYYEHHUS
VIYUIIEHHBIX XapaKTEPUCTUK MPOAYKTA;

¢  CBEpATh CBOM JICUCTBUS C IEIBIO W, TP HEOOXOAMMOCTH, UCTIPABISATH
OLLIMOKH CaMOCTOSITENBHO.

4. YMeHue OlLICHMBaTh TPABUJIBLHOCTH BBHITIOJIHEHUS Y4eOHOW 3ajiauw,
COOCTBEHHBIE BOBMOXKHOCTH €€ petieHus. OO0yyaromuics CMOXET:

¢ i omnpenenaTh KPUTCPUH MPABUIBLHOCTH (KOPPEKTHOCTH) BBITOJHCHHUS
y4eOHOM 3a/1a4H;

¢  aHaM3WpoBaTh M OOOCHOBBIBATH TMPUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTApUs JIJIsl BHIOJTHEHUS YUeOHOM 3a1auu;

¢  WCcBOOOTHO TOJB30BAThCS BHIPAOOTAHHBIMH KPUTCPUSAMH OICHKHA MU
CaMOOIIEHKH, HCXOJs W3 IIeJIM W HMEIOUIUXCS CPEJCTB, pasiuyas pe3yabTaT u
CIIOCOOBI NEHCTBUM;

¢ W OICHMBaTh MPOAYKT CBOEH JCATEIBHOCTH 10 3aJaHHBIM HW/WIH
CaMOCTOSITETIbHO ~ OMPEJEIECHHBIM  KPUTEPUSIM B  COOTBETCTBUU C  IIEJIBIO
JEATEIIbHOCTH;

¢  W00OCHOBBIBATh JOCTHKMMOCTH IICM BBIOPaHHBIM CIIOCOOOM Ha
OCHOBE OIIEHKH CBOMX BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

¢  dukcupoBaTh W aHAJU3UPOBaTh  JUHAMHKY  COOCTBEHHBIX
00pa30BaTeIIbHBIX PE3YIIBTATOB.

5. BnageHne OCHOBaMM CaMOKOHTPOJISI, CAMOOLICHKH, NPUHSATUS PEIICHUN U
OCYIIIECTBJIEHHUS OCO3HAHHOTO BhIOOpa B yueOHOU U mo3HaBaTeabHON. O0yuaromuiics
CMOXKET:

¢ pabmoomaTh WM AHAJIM3UPOBATh  COOCTBEHHYK — yuyeOHy0O U
MO3HABATENILHYIO JIEATEIIbHOCTh U JICSITEIBHOCTh JPYTUX OOYy4aloIMXCs B MPoIecce
B3aUMOITPOBEPKH;

¢  COOTHOCUTH pealibHble U IIAHUPYEMbIE PEe3YyJIbTaThl WHIUBUIYAIbHON
00pa3oBaTesIbHOM JIEITEIbHOCTHU U JEaTh BBIBOJIBI;

¢ [pUHUMATh pEIICHWE B Y4eOHOW CHUTyalldd W HECTH 3a Hero
OTBETCTBEHHOCTH;

¢  CaMOCTOSITEJILHO OMpPEEsaTh MPUUMHBI CBOETO yCIeXa WIM Heycrexa U
HAXOJUTh CIIOCOOBI BBIXOJIa U3 CUTYAI[UU HEYCIIeXa,

¢  PETPOCIEKTHUBHO OMPEICNITh, KaKHe JCUCTBUS MO PEIICHUIO y4eOHOM
3ala4u WIM TapaMmMeTpbl 3TUX JCHCTBUI NPUBEIM K IMOIYYCHHIO HMEIOIIETrocs
MPOYyKTa YU4EOHOU eI TENbHOCTH;

¢  JIEMOHCTPHUPOBATH  MPUEMbl  PETYISIUU  TCUXO(DU3UOIOTUUYECKUX/
HMOIIMOHAIIBHBIX COCTOSIHMM Il AOoCTKeHusa dddexrta ycrnokoeHus: (ycrpaHeHUs
AMOIMOHATILHON HANPSIAKEHHOCTH),

¢ Hobdexra BoccTaHOBiICHUS (OCHAOICHUS TIPOSBICHUN YTOMIICHHS),
s dexTa akTUBU3AIMH (TTOBBITIICHUS TICUXO(PU3UOIOTHIECKON PEAKTUBHOCTH).



Iloznasamenvnvie YVJ|

6. YMmeHHe ompenensTh MOHATHS, CO3/laBaTh OOOOLICHMS, YCTaHABIMBAThH
aHaJIOTUH, KJIacCU(UIUPOBATh, CAMOCTOSATEIBHO BBIOMPATH OCHOBAHUS U KPUTEPUU
JUIsL  KJIacCHU(PMKallMM, YCTAHABIMBATH IPUYUHHO-CIEICTBEHHbBIE CBSI3H, CTPOUTH
JIOTUYECKOE PACCYXICHUE, YMO3aKIOueHHe (MHAYKTHUBHOE, JENyKTUBHOE, IO
aHAJIOTUM) U JIeTaTh BIBO/ABL. OOyUarOMIUIICS CMOXKET:

¢  10on0uparh CJIOBa, CONOJYMHEHHBIE KIIIOUYEBOMY CJIOBY, OINMpENENsIolIne
€ro NpU3HAKHA U CBOMCTBA;

¢ BBICTpPauBaTh JIOTUYECKYIO LIETIOYKY, COCTOSLIYIO M3 KJIKOYEBOIO CJIOBA U
COIOIYMHEHHBIX EMY CJIOB;

¢  BBICIATH OOUIMN TPHU3HAK JBYX WM HECKOJbKUX TMPEIMETOB WU
SIBJICHUN U OOBSICHATH UX CXOJCTBO;

¢ 00beAMHSATH TpPEeIMEThl W SBJICHUS B TPYNIbl 10 ONPEIACICHHBIM
MpU3HaKaM, CPAaBHUBATH, KJIACCU(DUIIMPOBATH U 0000IaTh (PaKThI U SIBICHMUS;

¢ BBIJICISTH SIBJICHHE U3 OOIIETO psAsla APYTHUX SIBICHUN;

¢ OonpenensTh 00CTOSITENBCTRA, KOTOpbIE peeCcTBOBAIN
BO3HUKHOBEHUIO CBSI3M MEX]Y SBJICHUAMM, H3 OSTUX OOCTOSITENIbCTB BBIICIATH
OTpeAeIsIoNIe, CIOCOOHbIE ObITh MPUYMHON JAHHOTO SIBJICHUS, BBIABIATH TPUUUHbI
U CJICJICTBUSI SIBIICHHIA;

¢  CTpPOUTHb pacCCyXJ€HHEe OT OOIMX 3aKOHOMEPHOCTEH K YaCTHBIM
SIBJICHUSIM U OT YaCTHBIX SIBJICHUI K OOIIMM 3aKOHOMEPHOCTSIM;

¢  CTPOUTH PacCCyXJECHHE Ha OCHOBE CpPaBHEHHUS MPEAMETOB U SIBICHUH,
BBIICJISIS IPU ATOM OOILIKME TPU3HAKHY;

¢  uy3jararb NOJYyYEHHYI0 MHGOpPMAIIMIO, UHTEPHPETUPYS €€ B KOHTEKCTE
pelraeMoin 3a1a4u;

¢  CaMOCTOATENBbHO YyKa3blBaTh Ha WH(GOPMAILMIO, HYXIAIOUIYIOCS B
IpOBEpKe, IMpemjaratb M NPUMEHATh CIOCOO0 MPOBEPKH  JOCTOBEPHOCTHU
uH(popmMaLny;

¢  BepOanM30BaTh SMOLMOHAIBHOE BIIEYATICHUE, OKAa3aHHOE Ha HEro
HMCTOYHHUKOM,;

¢  OOBSCHATH SBIICHUS, TPOIIECCHI, CBA3M M OTHOIICHUS, BBISBISIEMbBIE B
X0/l TIO3HABATEIBHON U UCCIIE0BATENbCKOM NeATENbHOCTH (IPUBOAUTH OOBSICHEHHE
C HU3MEHEHUEM (POpPMBI MPEACTABICHHS; OOBSICHATh, NETATU3UPYyd WIM 0000mIas;
OOBSICHATH C 3aJJaHHOIN TOUKH 3PEHUS);

¢  BBUBISTH W HaA3bIBaTh MPUYUHBI COOBITHSA, SIBIICHHS, B TOM YHCIIE
BO3MOXKHBIE / Hambosee BEpOSITHBIE MPUYMHBI, BOBMOXKHBIC TOCIEICTBUS 3aJaHHOU
MPUYUHBI, CAMOCTOSITENBHO OCYLIECTBIISISI TPUUMHHO-CIIE/ICTBEHHBIN aHAJIU3;

¢ JlenaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAIN3a Pa3HbIX TOUYEK 3PEHHS,
MOJTBEPKAAaTh  BBIBOJ, COOCTBEHHOM apryMEeHTAIlMed WM  CaMOCTOSTEIHHO
MOJIyYEHHBIMU JJAHHBIMH.

7. YMeHue co3naBaTh, MPUMEHATH U MPE0OpPa30BbIBATH 3HAKH W CHUMBOJIBI,
MOJIEJIM U CXEMBbI JUIsl PElIeHUs YYeOHBIX M MO3HABAaTENIbHbIX 3adady. OOydaroniuiics
CMOXKET:

¢ i 0003HAYaTh CUMBOJIOM U 3HAKOM MPEIMET U/WUJIH SBJICHHUE;



¢  WompenensATh JIOTHYSCKHE CBS3M  MEXAYy TNPEAMETaMH  W/WJIH
SIBIICHUSIMH, 0003HaYaTh JTAHHBIC JIOTUYECKUE CBS3U C TIOMOIIBIO 3HAKOB B CXEME;

¢  Wcos3maBaTh aOCTPAKTHBIM WM peajbHBIM 00pa3 mpeaMeTa H/Wiu
SIBJICHUS,

¢ ilcTPOUTH MOJICTIB/CXEMY Ha OCHOBE YCJIOBHH 3a7a4d M/WIH CIoco0a ee
peIICHMST,

¢ iWco3maBaTh BepOagbHBIC, BEIICCTBCHHBIC M HH(MOPMAIIMOHHBIC MOJIECIIH
C BBIJICIICHUEM CYIIICCTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl OMpEneIeHUs crocoda
pEIICHHMS 3a]]a4i B COOTBETCTBUH C CHTYaIUCH;

¢  npeoOpa3oBbIBaTh MOJACIH C IIEJbIO BBISBICHHSA OOINMX 3aKOHOB,
OTIPEACIISIONINX JAaHHYIO TPEIMETHYIO 00J1aCTh;

¢  WIepeBOIUTH CIOKHYIO MO COCTaBy (MHOTOACICKTHYIO) HH(POPMAIIUIO
U3 Tpapuyeckoro wuid (QOpMaIU30BAHHOTO (CHUMBOJIBHOTO) TMPEJCTABICHUS B
TEKCTOBOE, U HA00OPOT;

¢  WCTPOMTP  CXEMYy, aIrOpUTM  ACWCTBUS,  HCOPABIATH  HIIH
BOCCTaHAaBIIMBAaTh HEM3BECTHBIA paHEe aIrOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHUS 00
00BEKTE, K KOTOPOMY MPUMEHSIETCS aJITOPUTM;

¢ i CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHBHOTO;

¢ i ananu3upoBaTh/pedIeKCHpPOBaTh OMBIT pPa3pabOTKH W peaau3aliu
y4eOHOro MpOEKTa, HUCCIEAOBAHUS (TEOPETUUYECKOro, IMIUPUUYECKOT0) HAa OCHOBE
MPENJIOKEHHON MPOOIEeMHOM CUTyallud, TOCTABICHHOW WEIM W/WIM 3aJaHHBIX
KPUTEPHUEB OIICHKU MPOAYKTa/pe3ynbrara.

8. CmpiciioBoe uTeHrne. OOyJaronuics CMOXKET:

¢  HaxOIWTh B TEKCTE TpeOyeMyro nHpopMaIuio (B COOTBETCTBUU C IEIIMU
CBOEH JIEATENbHOCTH);

¢  OPHUCHTHPOBATHCS B COJACPKAHUM TEKCTA, MMOHUMATh IEJIOCTHBIA CMBICT
TEKCTa, CTPYKTYPUPOBATh TEKCT;

¢  yCTaHaBJIMBAaTh B3aUMOCBS3b OMUCAHHBIX B TEKCTE€ COOBITUM, SBICHUH,
MPOILIECCOB;

¢  PE3IOMHUPOBATH TIIABHYIO UJICIO TEKCTA;

¢  1peoOpa3oOBBIBATh TEKCT, «IEPEBOMIS» €ro B JPYTyI0 MOIAIBHOCTD,
WHTEPIPETUPOBATh TEKCT, KPDUTHUECKHU OIICHUBATH COIEpKaHUE U (OPMY TEKCTa.

9. @opmMuUpOBaHHME U pa3BUTHE OSKOJIOTHMYECKOTO MBIINUICHUS, YMEHUE
NPUMEHSTh €r0 B IMO3HABATEIbHOM, KOMMYHUKATUBHOW, COIMAJIBHOM NpPAKTHUKE U
npodeccuoHanbHON opueHTauu. OOyUYaromUiCS CMOXKET:

¢ il onpeessaTh CBOC OTHOILICHUE K MPUPOIHOMN Cpejie;

¢  WaHaMM3MpPOBaTh BIMSHHE OKOJIOTMYECKHX (PAKTOpPOB Ha  Cpedy
0OWTaHUS KUBBIX OPTAHH3MOB,;

¢  WOpOBOMUTH MPUYMHHBIA W BEPOSTHOCTHBIM aHAIM3 JKOJOTHYCCKUX
CUTYyaIlUH;

¢ W IPOrHO3UPOBATh M3MEHEHUS CUTyallMH IPU CMEHE JCHCTBHUS OIHOTO
dakTopa Ha nercTBUE Ipyroro (hakTopa;

¢  WpacmpocTpaHATh  JKOJOTHYECKHE 3HAHHWSA M y4acTBOBAaTh B
MPAKTUYECKUX JeJIax M0 3allUTe OKPY>KaIOIIeH CPe/ibl;



¢  WBBIpaXaTh CBOC OTHOIICHHE K MPHPOJE YepPe3 PUCYHKH, COUMHEHHUS,
MOJIEJIU, MPOEKTHBIC PAOOTHI.

10. Pa3BuTMe MOTHBAIlMM K  OBJAJEHUIO  KYJIBTYPOM  aKTUBHOTO
MCIIOJIb30BAHMS CJIOBApEH U IPYTUX MOUCKOBBIX cucTeM. O0y4aronuics CMOXKET:

¢ onpenensTh HeoOXOUMBIE KITIOUEBbIEC TOMCKOBBIE CIIOBA U 3aPOCHI;

¢  OCYLIECTBIISITh  B3aUMOJEWCTBHE C  DIIEKTPOHHBIMHU  TOMCKOBBIMHU
CHUCTEMaMHU, CJIOBAPSMU;

¢  (opMupoBaTh MHOXECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HCTOUYHHMKOB
JUTSL

¢  OOBEKTHMBH3AIMU PE3YJIbTAaTOB MOKUCKA;

¢  COOTHOCHUTH MOJYUYECHHBIE PE3Yy/IbTAaThl IOMCKA CO CBOEH IESITENHLHOCTHIO.

Kommynuxamusnvie YV/[

11. YMmeHue oOpraHu3oBbIBaTH Yy4e€OHOE COTPYJHUYECTBO U COBMECTHYIO
JEATEIIbHOCTh C YUUTEJIEM U CBEPCTHUKAMH; paboTaTh UHAUBUIYaTbHO U B TPYIIIE:
HaxoJUTh OO0Iee pelieHue M paspeiiaTtb KOH(IUKTBI HAa OCHOBE COIVIACOBaHUS
MO3UIIMI U ydeTa UHTEPECOB; (OPMYJIMPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE
MHeHHE. OOyJaromUics CMOXKET:

¢ ompeneNATh BO3BMOXKHBIC POJIH B COBMECTHOI J€ATETbHOCTH;

& Urparhb ONpENeeHHYIO POJIb B COBMECTHOII JCSTEIbHOCTH;

¢ pUHMMATh TIO3MIHIO COOCCEJHMKA, MOHUMAS IIO3MIHIO APYrOro,
paznuyarb B €ro peud: MHEHHE (TOYKY 3pEHHsI), JOKa3aTeIbCTBO (apryMEHTHI),
(bakThl; TUIIOTE3bI, AKCHOMBI, TEOPHUU;

¢ onpeaensATb CBOM JCWUCTBUS W JACHUCTBUA IIAPTHEPA, KOTOPBIE
CIIOCOOCTBOBAJIM WM MPEMATCTBOBAIN MPOAYKTUBHON KOMMYHUKAIINW;

¢ CTPOWTHh TIO3WTHBHBIC OTHOIIEHWS B  Tpolecce Yy4eOHOW U
[03HABATEJIbHOMN JEATEILHOCTH;

¢  KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAaMBATh CBOK TOYKY 3PEHUA, B
JTUCKYCCUU YMETh BBIJBUTaTh KOHTPAPTyYMEHTHI, mepedpa3supoBaTh CBOIO MBICIb
(B1ajieHne MEXaHNU3MOM KBUBAJICHTHBIX 3aMEH);

¢  KPUTHUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JTOCTOMHCTBOM
MpU3HaBaTh OMKMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €r0;

¢  [peajararh albTepHATUBHOE pellleHHE B KOH(GIMKTHON CUTYyaIuu;

¢ BBIICIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUU;

¢  JIOTOBApWBATHCA O TpaBWiIaXx MW BOONpocax Il OOCYXIECHHS B
COOTBETCTBHH C IIOCTABJIEHHOM II€pe TPYIIION 3a1a4ei;

¢  OpraHu3oBbIBaTh YueOHOE B3aWMOJCHCTBHE B TrpyImne (ONpeaeisTh
oO0IIHMe 1eNIH, pacipeeisaTh PO, JOTOBAPUBATHCS IPYT C APYTOM U T. 1.);

¢ yCTpaHiATh B paMKax Juajora pa3pbiBbBl B  KOMMYHHUKalUU,
O0OyCIIOBJICHHBIE HEMOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI cOOeceqHUKa 3ajauu,
(dbopMBI WK colepKaHUS JUaIora.

12. YMeHHe 0CO3HaHHO HCHOJB30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C
3a/laueii KOMMYHUKAIUA JJIS BBIPAKEHUS CBOMX YYBCTB, MBICICH U MOTpEeOHOCTEH
JUIS. TUTAHUPOBAHUSI M PETYJALMU CBOCU JIESITENIbHOCTH; BIIAJICHUE YCTHOM H
MHMCbMEHHOM PEUbl0, MOHOJIOTMYECKON KOHTEKCTHOM peubto. O0yUaromuiicss CMOXET:



¢ omnpenensaTh 3aJady KOMMYHUKAIIMM U B COOTBETCTBUU C HEW OTOMpaTh
peYEeBbIE CPE/ICTBRA;

¢ orOuparh W WCHOJB30BaTh pEUEBBIE CPEACTBA B  IIpoliecce
KOMMYHHUKAIIMH C IPYTUMU JIOIbMH (JUaI0T B Tape, B MAJION IPyMIe U T. 1.);

¢  I[PEACTaBIATh B YCTHOW WJIM NMUCBMEHHOM (opMe pa3BEpHYTHIN ILIaH
COOCTBEHHOU JICITCIIBHOCTH;

¢ coOmomarb HOPMBI MYOJMYHOW peYM, pErIaMeHT B MOHOJOTe U
JTIMCKYCCUH B COOTBETCTBUM C KOMMYHUKAaTUBHOM 3aj1aueii;

¢  BBICKa3bIBaTh M OOOCHOBBIBaTh MHEHHE (CY)XJCHHE) W 3ampaliuBaTh
MHEHHE TapTHEPA B paMKax AUAjora;

¢ [pUHUMATh pEIIeHWE B XOJE Juajora M COMIACOBBIBATH €ro C
COOCCEIHUKOM;

¢  CO3/aBaTh MUCbMEHHBIE «KIIUIIUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BAHNEM HEOOXOJUMBIX PEUEBBIX CPEICTB;

¢  UCIIOJIb30BaTh BepOajbHBIE CPEJCTBA (CPENCTBA JTOTUYECKOM CBS3H) ISt
BBIJICJICHUS] CMBICJIOBBIX OJIOKOB CBOETO BBICTYTLICHUS;

¢  HCIOJIb30BaThb HEBEPOAIbHBIE CPEACTBA WM HAIVISHBIE MaTepUaibl,
MOITOTOBJIEHHBIE/OTOOPAHHBIE TTO/I PYKOBOJCTBOM YUUTEIIS;

¢  JleNlaTh  OIGHOYHBIM BBIBOA O JOCTDKEHMHM II€IM KOMMYHUKAIIMH
HEMOCPEICTBEHHO MOCIIE 3aBEPIICHHUS] KOMMYHUKAaTUBHOTO KOHTAaKTa 1 000CHOBBIBATH
ero.

13. ®opMupoBaHUEe U Pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIIOJIb30BAHUS
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (manee — MKT). OOyuaromuiics
CMOXKET:

¢ [eJICHANPABICHHO MCKAaTh W HCIOJNH30BaTh MHGOPMAIIMOHHBIE PECYPCHI,
HEOOXOJUMBIE JIJIsl PEIICHUS] YYEOHBIX U MPAKTUYECKUX 3a/1ad C MOMOIIBIO CPEJICTB
HKT;

¢  BbIOMpAaTh, CTPOUTH W MCIOJB30BaTh aJEKBATHYI0 HH(GOPMAIMOHHYIO
MOJIeTb ISl TIepeIaddl CBOMX MBICJIEH CPENCTBAMU E€CTECTBEHHBIX WM (POpMaIbHBIX
A3bIKOB B COOTBETCTBHHU C YCIOBUSIMU KOMMYHUKALINH;

¢  BBICHATh MHPOPMAIMOHHBIM aCIEKT 3aJa4H, ONEpUpOBaTh JTAHHBIMH,
MCII0JIh30BaTh MOIENb PEIICHUS 3a]1a4H;

¢  UCTOJIb30BaTh  KOMIIBIOTEPHBIC  TEXHOJIOTUM  (BKJIOYas  BBIOOp
aJIeKBaTHBIX 3aJlad€ MHCTPYMEHTAIbHBIX MPOrPaMMHO-ANMNapaTHbIX CPEACTB U
CEPBUCOB) ISl pellieHUs MH(OOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX YYEOHBIX 3a]ad,
B TOM 4YHCJE: BBIUMCICHUE, HaNUCaHUE JOKIAI0B, pedeparoB, CO3/1aHUE
IIPE3EHTaluN U Jp.;

¢  UCIIOJIb30BaTh UH(OPMAITUIO C YUETOM ITUYECKHUX U MTPABOBBIX HOPM;

¢ co3aaBarh MHGOPMAIMOHHBIE PECYpPChl Pa3HOrO TUMA W JJISI Pa3HBIX
ayIuTopuii, coOronaTte MHMOOPMAIIMOHHYIO TUTHEHY M TpaBwia WH()OpMaIMOHHON
0€30MacHOCTH.

lIpeomemmnuie pezynomamot:

1) dopMupoBaHue NpEACTABICHUM O MaTEeMaTHKE KaK O METOJAE IMO3HAHUS
JNEUCTBUTEIBHOCTH, IO3BOJIAIONIEM OIKCHIBATH U HM3y4YaTh PEAJIbHBIE MPOLECCHl U
SBJICHUSI: OCO3HAHHME POJIM MAaT€MAaTHWKU B pa3BUTHH Poccuu v MHpa; BO3MOXKHOCTb



IIPUBECTU NPHUMEPHI U3 OTEUYECTBEHHOW W BCEMUPHOW HCTOPUM MaTE€MaTUYeCKHX
OTKPBITUH U UX ABTOPOB;

2) pa3BuUTHE yMEHUN paboTaThb C Yy4YeOHBIM MaTeMaTHYECKUM TEKCTOM
(aHanmu3upoBaTh, M3BIEKATh HEOOXOIMMYIO HH(OpPMAIMIO), TOYHO M TIPaMOTHO
BBIPAKAaTh CBOM MBICIM C MPUMEHEHUEM MaTeMarhuyeCcKO TEPMUHOJIIOTHH U
CUMBOJIMKH, TPOBOAUTH KJIacCU(PHUKAIMK, JOTUYECKHE 000CHOBAHUS, JI0KA3aTeIbCTBA
MaTeMaTUYECKUX YTBEPXKICHUN: ONEPUPOBAHUE MOHATHUSMHU: MHOXKECTBO, 3JIEMEHT
MHOXXECTBa, IOJMHOXXECTBO, MPUHAIJICKHOCTh, HAXOXKICHUE IEpEeCceUCHus,
O00bEMHEHMS TOAMHOXECTBA B IPOCTEHIINX CUTYALUsAX; PEIICHUE CIOKETHBIX 3a]a4
pa3HbIX TUIIOB HAa BCE apU(PMETHUECKHE IEHCTBUS; MPUMEHEHHE CIOCc0o0a IOouCKa
pelIeHus 3a7a4K, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO WU
OT TpeOOBaHMs K YCIOBHUIO; COCTABJICHUE TUIaHA PEILIEHUS 3a]1auu, BbIJICJICHUE ITAloB
€€ peILICHNs, UHTEPIPETALM BBIYUCINUTEIbHBIX PE3YJABTATOB B 3a7a4€, UCCIEI0OBAaHUE
MOJIyYEHHOIO PELICHHs 3a/a4M; HAXOXKJACHHE IPOLEHTa OT 4YHWCIa, Yuciaa I10
IPOLIEHTY OT HEro, HAXOXAEHUS MPOLEHTHOIO OTHOUIEHUS JIBYX YHMCEJN, HAXOKICHUS
INPOLIEHTHOIO CHWXEHUS WIM TPOLUEHTHOTO TOBBIIIEHUS BEJIWYUHBI; pEIICHUE
JIOTUYECKHX 3a/1ay;

3) pa3BUTHE IPEICTABICHUN O YUCIE U YUCIOBBIX CUCTEMAaX OT HATypaJbHBIX
0 JIEWCTBUTENIbHBIX YHUCEJ; OBJIAJICHUE HABBIKAMH YCTHBIX, IHUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYHMCIICHUN: ONEPUPOBAHUE MOHATUSIMH: HATYpaJbHOE YHUCIIO,
LIEJI0€ YUCIO0, OOBIKHOBEHHasi JpoOb, JecATHYHas Jpo0b, CMEIIAHHOE YHUCIIO,
palMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHCIIO; MCIOJIb30BAHUE CBOMCTBA YHUCEN H
3aKOHOB apU(PMETHUECKHX OIepaluil ¢ 4yucliaMyd IPU BHIIOJHEHUM BBIYMCIICHU;
HCTIOJIb30BAaHUE TMPU3HAKOB JeIMMOCTH Ha 2, 5, 3, 9, 10 mnpu BBINOJTHEHUHU
BBIUMCIICHUN W PEIICHUH 33]a4; BBINOJIHEHUE OKPYIJIEHUS YHCEN B COOTBETCTBHM C
IpaBUJIaMH; CPAaBHEHHWE YHCEJ; OLEHWBAHHME 3HAYEHUS KBAJPAaTHOIO KOpHS W3
MOJIOKUTEIBHOTO LIEJIOT0 YHCTIA;

4) oBIaJEeHHE CUMBOJIBHBIM SI3BIKOM aireOpbl, NpPHEMaMHu BBIOJIHEHUS
TOXJECTBEHHBIX NpPeoOpa3oBaHUN BBIPAXKEHHM, pEIIEHUsS YPaBHEHUW, CHCTEM
YpaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHMsI MOJAEIUPOBATH peajbHbIC
CUTyalllU Ha SI3bIKE alre0pbl, UCCIEeI0BaTh MOCTPOCHHBIE MOJIETHU C UCIIOJIb30BAHUEM
anmnapara ajureOpbl, WHTEPIPETUPOBATH TOJYUEHHBIH PE3YAbTaT: BBINOJHEHUE
HECJIOKHBIX IPEOO0pa3oBaHUN AJIi BBIUMCICHMSI 3HAYEHHUI YUCIIOBBIX BBIPAXKEHMH,
COAEpKaIMX CTENEHUM C HATypalbHBIM IIOKa3arejeM, CTENEeHU C  IENIbIM
OTPUIIATEIbHBIM TI0KA3aTeJIeM; BBIIIOJIHEHUE HECIIOKHBIX NpPeoOpa3oBaHUIl LIEJBIX,
IpOOHO palMOHANIbHBIX BBIPAXKEHUNH W BBIPAXKEHUM C KBaJpaTHBIMU KOPHSIMU;
packpbIBaThb CKOOKH, MPHUBOAUTH IMOJOOHBIE cjaraeMble, HCIOIb30BaTh (HOPMYJIbI
COKpAILIEHHOTO YMHO)XEHHMSI; PEIIEHUE JIMHEMHBIX M KBaJPATHBIX YPABHEHUH U
HEPaBEHCTB, YPABHEHHUI U HEPABEHCTB, CBOIAIIMXCS K JIMHEWHBIM WA KBaJpPaTHBIM,
CUCTEM YPAaBHEHUU UM HEPABEHCTB, N300paKEHUE PEUICHUN HEPABEHCTB M X CHUCTEM
Ha YUCJIOBOU NPSIMOM;

5) oBinageHue cucteMoll (YHKIMOHAIbHBIX TMOHSTHHA, pa3BUTHE YMEHHUS
UCIOJIb30BaTh  (PYHKIHOHAIbHO-TpadUyecKre MPEACTAaBICHUS JUIsl  pelleHus
pa3MYHBIX MAaTeMaTH4YeCKUX 3aJay, JUIsl ONMCAaHUsT M aHajiu3a pealibHbIX
3aBUCUMOCTEHN: ONPEIEICHUE ITOJIOKEHUS TOYKHU II0 €€ KOOpAMHATAM, KOOPAWUHATHI



TOYKM 10 €€ IOJIOKEHUIO Ha IUIOCKOCTH; HAaXOXACHHE MO TpauKy 3HAuUCHUUH
byHkuMHM, OONACTH ONpENENIeHHs, MHO)XECTBA 3HAUYC€HUW, HyJned (QyHKUUH,
POMEXYTKOB  3HAKOMOCTOSTHCTBA, IPOMEXYTKOB BO3pacTaHusi U  yOBIBaHUA,
HanOOJBIIEr0 U HAUMEHBILIETO 3HAYEHUS! (PYHKIUU; TOCTPOCHUE IpaduKa JIMHEHHON
W KBaJApaTUYHOW (YHKUMA; ONEepupoBaHHE Ha 0a30BOM YPOBHE MOHITHSIMHU:
MOCJIEeI0BAaTEeNIbHOCTh, apu(pMeTHuecKass Mporpeccus, reoMeTpuueckas Mporpeccus;
UCIOJIb30BAHUE CBOMCTB JIMHEWHOM M KBaJpaTMYHOM (PyHKUMI M UX rpaduKoB MpHU
pelIeHnu 3a71a4 U3 Ipyrux y4eOHbIX MPEIMETOB;

6) OBJIaiIcHUE TE€OMETPUUECKUM SI3BIKOM; PA3BUTUE YMEHHUS HCIIOIb30BATH €TI0
JUIl ONMCAHUSA IPEAMETOB OKPYKAIOLIEro MHUpa; Pa3sBUTHE IPOCTPAHCTBEHHBIX
MPE/ICTaBICHUN, U300pa3UTEIbHBIX YMEHUH, HABBIKOB TEOMETPUUYECKHUX MTOCTPOCHUI:
ONepUpOBaHUE MOHATHAMU: (Urypa, TOUKa, OTPE30K, MpsimMasi, JIyd, JoMaHasi, yroi,
MHOI'OYTOJIbHUK, TPEYTOJbHHUK M YETBIPEXYTOJIbHUK, IPSAMOYIOJBHHMK M KBaJpar,
OKpPY>KHOCTh M KpYT, NPSMOYTOJBHBIA MapajieNnenures, Ky0, map; u3o0paxeHue
U3yd4aeMbIX (UTYp OT PyKH U C TOMOIIBI0 JHMHEMKH M LHUPKYJS; BBIMOJIHEHUE
WU3MEPEHUS JUIMH, PACCTOSHHUM, BEJIMYHMH YIIOB C IOMOIIBK) HHCTPYMEHTOB IS
WU3MEPEHUH JUIVH U YTIIOB;

7) dopmupoBaHHE CHCTEMAaTHYECKMX 3HAHMM O IJIOCKUX (Urypax U uX
CBOWCTBAx, IPEACTABICHUN O MPOCTEHIIMX IIPOCTPAHCTBEHHBIX TEIaX; Pa3BUTHUE
YMEHHU MOJAEIHMPOBAHMS PEANBHBIX CUTyallUd Ha SI3bIKE T€OMETPHUH, UCCIICTOBAHUS
IIOCTPOEHHOM MOJEIN C HCIOIB30BAHUEM TIE€OMETPUYCCKUX IIOHATUH U TEOPEM,
anmapara  anreOpbl, pelIeHHs TIeOMETPUYECKMX UM IPAKTHUYECKUX  3ajady:
orepUpoBaHUE Ha 0a30BOM ypOBHE MOHSATUSMU: PABEHCTBO (UTYp, MapasiebHOCTh
U IEPIECHIUKYIAPHOCTh MPAMBIX, YIIBI MEXAY MPSIMBIMHU, IEPIECHIUKYIAD,
HAKJIOHHAs1, IPOEKLMs; TPOBEACHUE T0KA3ATENbCTB B TEOMETPUH; ONIEPUPOBAHUE HA
0a30BOM ypOBHE IMOHSATUSMH: BEKTOp, CyMMa BEKTOPOB, ITPOU3BEACHUE BEKTOpa Ha
YUCJI0, KOOPAWHATHI Ha IJIOCKOCTH; PEIICHHE 3a/1a4 HAa HAXOKICHUE T'€OMETPUYECKUX
BEIMYMH (AJIMHA W pPacCTOsSHUE, BEIMYMHA YyIVia, IUIOWIA[bh) IO oOpas3lam Hiu
aNrOpUTMaM;

8) oOBIaJeHWE MPOCTEHIIMMHU CIOcOOaMU MPEACTABICHUS M aHajiu3a
CTaTUCTHUYECKUX JaHHBIX; (OPMUPOBAHUE TMPEACTABICHUN O CTaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE U O Pa3IUYHBIX CHOCO0AaX MX HM3Yy4YeHHUs, O
IPOCTEHIINX BEPOSTHOCTHBIX MOJIENSX; pa3BUTUE YMEHUHN U3BJIEKaTh MH(OpMALHIO,
OpECTaBICHHYI0 B Talluuax, Ha Juarpammax, Trpadukax, ONHUCHIBaTb U
AHAJIU3UPOBATh  MACCHUBBl  YMCJIOBBIX JIAHHBIX C  IIOMOIINBIO  MOAXOMSIIMX
CTaTUCTUYECKUX XAPAKTEPUCTUK, UCIIOJIB30BATh IOHUMAHUE BEPOSITHOCTHBIX CBOMCTB
OKpY’KaIOIUX SIBJICHUN MPHU NPUHATUU pElIeHUN: pOpMHUpOBAHHE MPEACTABICHUS O
CTaTUCTUYECKUX XapAKTEPUCTHKAX, BEPOSTHOCTU CIy4YailHOTO COOBITHS; pelIeHue
OPOCTEHIINX KOMOWHATOPHBIX 3aJad; OMNpPEICICHUE OCHOBHBIX CTAaTUCTHUYECKHX
XapaKTEepPUCTUK YHUCIOBBIX HAOOPOB; OLEHUBAHUE M BBIYUCICHHE BEPOSITHOCTH
COOBITHSl B MPOCTEHIIMX CIIy4asX; HaJU4He MPEACTABICHUS O POJU MPAKTHUYECKHU
JIOCTOBEPHBIX M MAJIOBEPOATHBIX COOBITUM, O pOJM 3aKOHA OOJBIIMX YHCEN B
MAacCOBBIX  SIBJIEHUAX; yMEHUE  CPaBHHUBAaTb  OCHOBHBIE  CTATUCTHUYECKHE
XapaKTEPUCTUKH, MOJTYUYECHHBIE B MPOLECCE PELICHUS MPUKIAAHON 3a7a4n, U3yUEHUs
pEaJIbHOTO SBJIICHUS;



9) pa3BuTHE YMEHUU MPUMEHITh U3YUYCHHBIC MOHSTHUS, PE3YJAbTaThl, METOJIbI
JUTSL PENICHHS 3a/1a4 MPAKTUYSCKOTO XapaKTepa W 3aJlad U3 CMEXKHBIX TUCIUIIINH C
WCIIOJIb30BAHUEM TIPU HEOOXOIUMOCTH CIIPABOYHBIX MAaTEPHAJIOB, KOMITBIOTEPA,
MIOJTE30BATHCS OIICHKOW WM TPUKHUAKOW MPU MPAKTHUECKUX pacueTax: pacro3HaBaHUE
BEPHBIX W HEBEPHBIX BBICKA3BIBAHW, OICHUBAHHWE PE3YJbTAaTOB BBIYUCICHHUHN IMpHU
pEIICHNM TIPAKTUYCCKUX 3a/Ja4; BBITIOJHEHWE CpPAaBHCHHS YHCENT B peajbHBIX
CUTYallUsX; HMCIOJIb30BAHUE YHCIOBBIX BBIPAXKCHUN IPH PEIICHUM MPAKTHYCCKHUX
3aJlad ¥ 3a7a4 U3 JPYrUX y4eOHBIX MPEIMETOB; pElICHUE MPAKTHUYSCKUX 3aaad C
MPUMEHEHUEM MPOCTEUITUX CBONCTB (UTYP; BBHIMOIHEHUE MPOCTEHIINX MOCTPOCHUN
Y U3MEPEHUN Ha MECTHOCTH, HEOOXOIUMBIX B pPEaIbHOM JKU3HMU;

10) ¢opmupoBanre HHPOPMAIMOHHOW U AJITOPUTMUUYECKON KYJIBTYPHI;
dbopMuUpOBaHUE TPENCTABICHUS O KOMIIBIOTEPE KaK YHHUBEPCAILHOM YCTPOWCTBE
00paboTKu MH(OpPMAIIMH; PA3BUTHE OCHOBHBIX HABBIKOB M YMCHHH HMCIIOJIb30BaHUS
KOMITBIOTEPHBIX YCTPOMCTB;

11) dopmupoBanue mpeaCTaBICHUS 00 OCHOBHBIX HM3YYaeMBIX MOHSITHUSIX:
uH(pOpMaIs, aTOPUTM, MOJECITb - U X CBONCTBAX;

12) pa3BuTHE aANTOPUTMHYCCKOTO  MBIIUICHHS, HEOOXOIUMOTO ISt
npodeccCuoHAIBHON JIeATETLHOCTH B COBPEMECHHOM OOINECTBE; Pa3BUTHE YMEHUU
COCTaBUTh W 3amlucaTh aJTOPHTM JUIsl KOHKPETHOTO HWCITOJIHUTENS; (HOpPMHUpPOBAHUE
3HaHMK 00 AJITOPUTMHUYECKUX KOHCTPYKITUSAX, JIOTHUECKUX 3HAUCHUSX W OTCPAIIHSIX;
3HAKOMCTBO C OJHMM U3  SI3bIKOB  INPOTPAMMHUPOBAHUS M  OCHOBHBIMU
aJITOPUTMUYECKUMU CTPYKTYPaMHU - TUHEHHOMN, YCIIOBHOM U IIUKINYECKOM;

13) dopmupoBanue ymeHUl dopMamu3alMK W CTPYKTypUPOBAHUS
uH(dOpMaIK, YMEHHUS BHIOMPATH CIIOCOO MPEACTABICHUS TaHHBIX B COOTBETCTBUU C
MOCTAaBJICHHOW 3ajmadeid — TaOmuIbl, CXeMbl, Tpaduku, aUArpaMMmbl, C
WCIIOJIb30BAHMEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00PaOOTKH JaHHBIX;

14) ¢opmupoBaHre HAaBBHIKOB M YMEHHM O€30MacHOrO M IEIecO00pa3HOro
MOBEICHHS TIPU paboTe ¢ KOMIBIOTEPHBIMU TporpamMMmaMu U B MHTepHETEe, yMeHus
coOMroIaTh HOPMBI HHPOPMAITMOHHOM STUKH U TIPaBa.

lIpeomemmnvie pesynomamol

HarypaneHheie uncna. JIpobu. PanvonanbHble ynciaa

BEITTyCKHHUK Hay4UTCS:

* IOHUMAaTh OCOOEHHOCTH JCCATUYHON CUCTEMbI CUUCIICHUS;

* ONEPUPOBATH OHATUSIMU, CBI3AHHBIMHU C JEITMMOCTHIO HATYPaIbHBIX YHCEIT;

* BBIpaKaTh YMcia B DKBUBAJICHTHHIX (opMax, BeIOMpas HauOoiiee MOAXOMSIIYI0 B
3aBUCUMOCTH OT KOHKPETHOMW CUTYaIlNu;

* CPAaBHUBATH U yTIOPSAJO0YNBATH PAIIMOHATHLHBIC YNCTIA;

* BBITIOJTHSITh BBIYUCIICHHS C PAIlMOHAIBHBIMU YHCIAMHU, COYETasl YCTHBIE U TIHCh-
MEHHBIE TIPUEMBI BEIYUCIICHUN, TPUMEHEHUE KaJTbKYJIATOPA;

* MCTIONBH30BaTh TOHITHS U YMEHHS, CBA3aHHBIC C MPOTIOPIIMOHATBHOCTHIO BEJIMUNH,
MPOILICHTAMH, B XOJAE pEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad M3 CMEXKHBIX
MIPEIMETOB, BHITIOJHATH HECIIOKHBIC TIPAKTUYCCKUE PACUETHI.

BEITTyCKHHK TIOTYYUT BO3MOKHOCTB:




* MIO3HAKOMUTBHCS C MO3UIMOHHBIMH CHCTEMaMH CUHMCIEHUS C OCHOBAaHUSIMHU, OT-
JIHBIMU OT 10;

* yIyOUTh W Pa3BUTh MPEACTABICHUS O HATypaJbHBIX YHCIaX U CBOMCTBAax
JIeIMMOCTH;

* HAYYUTHCSI KCIIOJNB30BaTh MPUEMBI, PAMOHATU3UPYIONINE BBIUMCICHHS, MPHOO-
pPECTH TPUBBIYKY KOHTPOJIMPOBATh BBIUMCICHHS, BBIOMpas TOAXOAALINN IS
CUTyaluu croco0.

JleficTBUTENbHBIC YnCTa

BbInTyCKHUK Hay4HUTCS:

* HCTIONH30BaTh HaYaIbHbBIC MTPEICTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YUCET;

* OIIEpUPOBAThH MOHATUEM KBAJPATHOTO KOPHS, IPUMEHSTh €r0 B BHIYMCICHUSX.
BbInyCKHHMK TOTYYUT BO3MOKHOCTb!

* pa3BUTh MPEJCTABICHHWE O YHUCIE M YHUCIOBBIX CHUCTEMaX OT HATypajbHBIX 0
JEHUCTBUTENBHBIX YUCET; O POJIM BHIYMCIICHUH B IPAKTHUKE;

* pa3BUTh W YIIyOUTh 3HAHUS O JECATUYHOW 3allUCU JACUCTBUTEIBHBIX YHCEI
(mepuoguyecKue U HEMepruoanIEeCcCKUe Ipoou).

N3mepenus, NpuOInKeHHs, OLICHKU

BEIyCKHHUK Hay4UTCS:

* HCTIONIb30BaTh B XOJIE PEIICHUS 3a]a4y dJIeMEHTapHbIC TPEACTABICHUS, CBSI3aHHBIE C
npUOIKEHHBIMU 3HAYCHUSIMU BEJTMUMH.

BbINTyCKHUK TOTYyYUT BOBMOXKHOCTb:

* IOHSATh, YTO YMCIOBBIE JIaHHBIE, KOTOPBIE HCIONB3YIOTCS I XapaKTePUCTUKU
O00BEKTOB OKPY’KAIOLIEr0 MUPA, SABJSAIOTCSA MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO
0 3amucH MNPUOMIKEHHBIX 3HAYEHUM, coiepXammxcsi B HHGOPMAIMOHHBIX
UCTOYHHKAX, MO)KHO CYJIUTh O MOTPEIIHOCTH MPUOIMKEHNUS;

* IOHSTH, YTO MOTPEIIHOCTh Pe3yJibTara BBIUMCICHUN JOJKHA OBITh COM3MEpUMa C
MOTPEITHOCTHIO HCXOIHBIX JAHHBIX.

AnreOpanveckre BbIpaXECHHS]

BbInycKHHUK Hay4uTCS:

* ONIEPUPOBATh TIOHATHUSAMHU «TOXKIECTBO», «TOXKICCTBEHHOE TpeoOpa3oBaHUE,
pelaTh 3a1a4u, coJeprKale OyKBeHHbIE TaHHbIC; paboTarh ¢ hopMyliaMu;

* BBITIOJHATH MPeoOpa3oBaHUs BBIPAKEHUH, CONEPKAIINX CTETCHH C IIEJIBIMH T10-
Ka3aTesiMU U KBaJIpaTHbIE KOPHH;

* BBIIIOJIHATh TOXK/IECTBEHHBIE MPEOOpa30oBaHUS pPAIMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE IIPaBWJI ACUCTBUN HaJ MHOTOWICHAMHU U aireOpandyecKumMu Ipoosimu;

* BBINIOJHATH Pa3IOKEHHE MHOTOYICHOB HA MHOXKUTEJIH.

BbINyCKHHUK MOTYYUT BOBMOKHOCTh HAYUUTHCS:

* BHIIOJHATH ~ MHOTOIIArOBbIE  MPEOOpa3OBaHUSl  PAllMOHANBHBIX  BBIPAKEHUH,
NPUMEHSS LIMPOKHUI HA0Op CIIOCOOOB U MPUEMOB;

* IPUMEHSTHh TOXKICCTBEHHBIC MPEOOpPa30BaHUS JJISl PEIICHUS 3a7ad U3 Pa3IHuHBIX
pa3zienoB Kypca (HampuMmep, A7l HaXO0XKICHHs] HanOOobIIero/HauMEeHbIIET0 3HAYCHHUS
BBIPAKEHUS ).

YpaBHEHUS
BbInyCKHUK HAy4YUTCS:




* pelarb OCHOBHBIC BHJIbI PALMOHAJIBHBIX YPaBHEHUW C OJHOM NEPEMEHHOM, CHUC-
TEMBbI JIByX YPaBHEHUH C ABYMsSI IEPEMEHHBIMU;

* IOHMMAaTh YpaBHEHUE KaK BAXKHEHIIYI0 MaTEMaTUUYECKYI0 MOJEIb JJisi OMUCAHUS U
U3YYEHHUs] PpPa3HOOOpPA3HBIX pEalbHBIX CHUTyallud, pelarb TEKCTOBbIE 3aJauu
anreOpanyeckuM METOJIOM;

* IPUMEHATh TpaduyecKue MPeAcTaBiICHUs sl UCCIENOBaHUSI YpaBHEHUH, HCCIIE-
JIOBAHUSI M PEILICHUs] CUCTEM YPaBHEHHH C IBYMSI IEPEMEHHBIMU.

BBIMyCKHUK TOTYYUT BOZMOKHOCTB:

* OBJIAJICTh CHEUUAIbHBIMA NPHUEMAMU PELICHUS] YPAaBHEHUW M CUCTEM YPAaBHEHUIA;
YBEPEHHO TMPUMEHATH amnmnapar ypaBHEHUU IJis PelleHUs] pa3HOOOpa3HbIX 3a/ad U3
MaTEeMaTUKH, CMEXHBIX IPEIMETOB, PAKTUKH;

* IPUMEHATH TpadUyeCcKUe MPECTABICHUS ISl UCCIECIOBAaHUS YPaBHEHUMN, CUCTEM
ypaBHEHUH, copiepKanux OyKBEeHHbIE KOA(DDHUITMESHTHI.

Hepasencrra

BoinycKHUK Hay4YUTCS:

* IOHUMAaTh U NPUMEHATh TEPMUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHbIE C OTHOIIIEHUEM
HEPaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;

* peliarb JMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M MX CHUCTEMBI; pelIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOM Ha rpauUecKue MpeaCTaBICHHUS;

* IPUMEHATH amnmnapar HEepaBeHCTB Ui pEelIeHUs 3a7ad W3 Pa3IuyHbIX pa3JielioB
Kypca.

BbINyCKHUK NOTY4YUT BO3MOKHOCTh HAYUUTHCS:

* pa3HOOOpa3HBIM TpHEMAM JOKA3aTEIbCTBA HEPABEHCTB, YBEPEHHO NPUMEHSTH
anmapar HEpaBEHCTB JJIsl PEIICHUS Pa3HOOOpa3HbIX MAaTeMaTUYECKHUX 3a/1a4 U 3ajiad
U3 CMEXHBIX MPEIMETOB, MPAKTUKH,

* MPUMEHATH TpauUeCcKre MPEICTaBICHUS I UCCICNOBAHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJepKAIIUX OyKBEeHHbIE KOA()(PUIINEHTHL.

OcHoBHbIe nOHATHS. YncnoBble QyHKIIMU

BrinycKHUK Hay4YUTCS:

* IOHUMAaTh M KCIOJIb30BaTh (YHKIIMOHAJIbHBIC TMOHATHUS U SI3bIK (TEPMUHBI, CHUM-
BOJIMYECKHE 0003HAUYCHHUS);

* CTPOUTH TPaUKH AJIEMEHTAPHBIX (YHKIMH; KCCIIEIOBaTh CBONCTBA YHCIOBBIX
(GyHKIIMH HA OCHOBE M3Y4YE€HUs MOBEACHUS UX IPaPUKOB;

* MIOHUMaTh (YHKIHIO KaK BAXKHEUIIYI0O MaTeMaTHYECKyl0 MOJAENb JUIsl ONMHUCAHUS
MIPOLIECCOB U SIBJICHUN OKPY>KAIOIIETO MUPA, MPUMEHSITh (DYHKIIMOHATBHBIN SI3bIK JIJIS
OTMCAaHUS U UCCIIEIOBAaHUS 3aBUCUMOCTEN MEX Ty (HU3MUYECKUMU BETMYNHAMU.
BbIlyCKHUK HOTY4YUT BO3MOXKHOCTh HAYUUThHCSI:

* POBOJUTH UCCIICIOBAHNS, CBA3aHHBIC C U3YUYCHUEM CBONCTB (DYHKIINI, B TOM YHUCIIE
C UCIIOJIb30BAHMEM KOMITHIOTEPA; HA OCHOBE TPa(UKOB M3YyUEHHBIX (PYHKIHI CTPOUTH
0oJsee ciaoXHbIe TpapuKH (KyCOYHO-3a/JaHHbIE, C «BBIKOJIOTHIMUY» TOYKAMHU U T. II.);

* UCTOJIb30BaTh (PYHKIIMOHAJLHBIE MPECTABICHUS U CBOMCTBA (DYHKIMU JJIsl peliie-
HUSI MaTEMaTUYECKUX 3aJ1a4 U3 Pa3IMYHbIX Pa3/AesioB Kypca.

YucnoBble NOCIEN0BATENBHOCTH

BrinmycKkHUK Hay4dUTCS:




* [IOHUMATh U MCHOJIb30BaTh A3BIK M1OCIEA0BATENBHOCTEN (TEPMHUHBI, CHMBOINYECKHE
0003HaYCHMS);

* IPUMEHATH (HOPMYJbI, CBSI3aHHBIE C ApUPMETHUUYECKOM U TEOMETPUUYECKOM MpPO-
rpeccueil, u ammapar, cQOpPMUPOBAHHBIA MPHU U3YYEHHH IPYIHX pa3lesioB Kypca, K
PELICHMIO 33/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PEeAJIbHOM KU3HU.

BBIITyCKHUK MOTYYUT BO3MOKHOCTh HAYUYUThCA:

* pemiatb KOMOMHUPOBAHHBIE 33/1a4M C TPUMEHEHUEM (DOPMYI N-ro WieHa U CyMMBbI
NEPBBIX N YICHOB apu(PMETHUECKON U T€OMETPUUECKON MPOrPeCcCUu, MPUMEHSS IPU
ATOM amnmnapar ypaBHEHUN U HEPABEHCTB;

* IOHUMAaTh apu(PMETUYECKYI0 M TE€OMETPUUYECKYI0 MPOTPECCUI0 Kak (YHKLUU
HaTypaJIbHOTO apryMEHTa; CBSI3bIBATh apU(PMETHUECKYIO MPOrPECCHUI0 C JUHEHHBIM
POCTOM, T€OMETPUUECKYI0 — C SKCIIOHEHIIMAIBHBIM POCTOM.

OnwucaresnbHas CTaTUCTHKA

BbInycKHUK Hay4dUTCSl MCHOJIB30BaTh MPOCTEHINNE CIIOCOOBI MPEICTABICHUS U aHa-
JIN3a CTaTUCTUYECKUX JTAHHBIX.

BBINTyCKHUK MOJYYUT BO3MOXKHOCTH IPUOOpPECTH MEpPBOHAYAJIBHBIM OIBIT Opra-
HU3alMK cOopa JaHHBIX MPU MPOBEACHUM ONpoca OOIIECTBEHHOTO MHEHUS,
OCYLIECTBIISATh WX aHaJM3, MPEACTABIATh PE3YyJIbTaThl ONpOca B BHUAE TaOJIUIBI,
JMarpaMMal.

CayyaiiHble COOBITHS U BEPOSTHOCTh

BbIyCKHMK HayduTCs HaXOOUTh OTHOCHUTEIBHYIO YaCTOTYy M BEPOATHOCTh Cllydaii-
HOTO COOBITHSI.

BbINYyCKHUK TMOJYyYUT BO3MOXHOCTb MPUOOPECTH OMNBIT HPOBEACHUS CIIydalHbIX
DKCIIEPUMEHTOB, B TOM UYHCJIE C IIOMOIIBIO KOMIIBIOTEPHOIO MOJEIMPOBAHMS,
MHTEPHPETALNH UX PE3YIBTATOB.

KomOunHaropuka

BBITyCKHUK HayduTcsl peniarb KOMOMHATOPHBIE 3aJaud Ha HAXOXKJIEHUE 4HClia
O0OBEKTOB WJIM KOMOMHALIM.

BBIITyCKHUK TOMYYUT BO3MOXHOCTh HAYYUTHCS HEKOTOPBIM CHELHAIbHBIM MpUEMaM
pelIeHs] KOMOMHATOPHBIX 3a]1ay.

Hamisnnasa reomerpus

BbInyCKHUK Hay4YHUTCS:

* pacro3HaBaTh Ha YEPTEkKaX, PUCYHKAX, MOJIESAX U B OKPYKAIOIIEM MUPE IIIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUUECKHUE PUTYPBI;

* BBIYUCIISATH OOBEM MPSIMOYTOIBHOIO Napajuleenune/a.

BBIITyCKHUK MOJYy4YNUT BO3MOXKHOCTB:

* HAYYUTHCSI BBIUUCIATH OOBEMBI TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX (PUTYD,
COCTaBJICHHBIX U3 MIPSMOYTOJIbHBIX MapaIIeNICIIUIIEI0B;

* pacro3HaBaTh Pa3BEPTKU KyOa, MPSMOYTOJBHOTO Mapajulefienunena, MpaBUIbHON
nUpamMubl, IUWIMHAPA U KOHYCA;

* CTPOMUTH Pa3BEPTKHU KyOa U MPSMOYTOJIBHOTO Mapajlieenunesaa;

* ONpeNeNsATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYpbl JIMHEHHBIE pa3zMephbl
caMoi (purypsl 1 HA00OPOT;

* yDIyOUTh W Pa3BUTh MPEACTABICHUS O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

urypax;




* HAyYUTHCA TPUMEHITh TOHSATHE PAa3BEPTKU MJIsI BBIMOJHEHHUS] TPAKTUYECKHUX
pacu€ToB.

['eomeTpuyeckne GUrypbl

BBITTyCKHUK Hay9IHATCS:

* MIOJIb30BAThCS S3BIKOM T€OMETPHH ISl OTIMCAHUS MPEAMETOB OKPYKAIOIIETO MUpa U
UX B3aMMHOTO PACIIOJIOKEHUS;

* pacmo3HaBaTh M W300pa)kaTb Ha YepTekaxX M PUCYHKaX reoMeTpuueckue GUTyphl U
UX KOH(HUTypalHH;

* HAXOAUTHh 3HAYEHMS JIJIUH JIMHEWHBIX 3JEMEHTOB (UTYp M MX OTHOIIEHUs, Tpa-
nycuyto Mepy yriioB ot 0V 1o 180V, mpumensisi onpesiesieHus, CBOMCTBA U MPU3HAKH
buryp m uX 3JIEMEHTOB, OTHOIIEHUs (uryp (paBEeHCTBO, IMOAOOME, CUMMETPHH,
MOBOPOT, MapajuieIbHbIA NIEPEHOC);

* ONEPUPOBATH C HAYAJIHHBIMHU TOHSATUSMU TPUTOHOMETPUU U BBITIOIHATH JJIEMEH-
TapHBIC ONepaIuy Haa PyHKIUSIMU YTJIOB,;

* peliaTh 3aJayd Ha JI0Ka3aTeNbCTBO, OMUPAsCh Ha M3y4YeHHBbIE CBOMCTBa GUTYp U
OTHOIIEHUH MEXy HUMU U TIPUMEHSISI U3yUYE€HHBIE METOIbI JOKA3aTeIbCTB;

* peliaTh HECIOXKHBIE 3aJaud Ha IMOCTPOCHUE, MPUMEHSIS OCHOBHBIC aJIrOPHUTMBI
MOCTPOEHHUS C TIOMOIIBIO ITUPKYIIS U JINHEHKH;

* peliaTh MpOCTeHIIne TUIAHUMETPHUYECKHE 3a/1a491 B TPOCTPAHCTBE.

BEINYyCKHHK TOTYYUT BO3MOXKHOCTb:

* OBJIQ/IETh METOIAMH PEUICHUS 3a/1a4 HAa BHIYUCIICHHS U JI0Ka3aTeIbCTBA: METOJIOM OT
MPOTUBHOTO, METOAOM TOA00Ms, METOJOM Iepedopa BapHUaHTOB U METOJOM
re€OMETPUYECKUX MECT TOUEK;

* IPUOOPECTH OMBIT NPUMEHEHHUS anreOpanvyeckoro M TPUTOHOMETPUUYECKOTO
amnmapara u ueu IBIKEHUS MPU PEIICHUH TeOMETPUICCKUX 3a]1ad;

* OBJIAJICTh TPAJAWLMOHHONW CXEMOH pelleHus 3aJa4 Ha MOCTPOCHHE C MOMOUIbIO
IUPKYJIA U JIMHEWKH: aHaJIN3, IOCTPOCHUE, JOKa3aTeIbCTBO U UCCIIEI0BAHUE;

* HAyYUTHCS pelaTh 3a7a4l Ha MOCTPOSCHUE METOAOM F€OMETPUUYECKOTO MECTa TOUEK
1 METOJ0M MOI00MS;

* IPUOOPECTH OTBIT UCCIEAOBAHUS CBOMCTB IIIAHUMETPUUECKUX (UTYpP C TTOMOIIBIO
KOMITBIOTEPHBIX POTPAMM;

* IPUOOPECTH OTBIT BBIMOJHEHUS TPOEKTOB MO TemaMm «leomerpuyeckue Tpe-
oOpa3oBaHus Ha MI0CKOCTH, «IlocTpoeHne oTpe3KoB 1o GopmyIiey.

H3mepeHre reoMeTpuYecKrX BEIUYNH

BrInyCKHUK Hay4duTCH:

* MCIIOJIb30BaTh CBOMCTBA M3MEPEHUS JJINH, IUIOLIaield U YITIOB IIPU PELICHUU 3a]1a4y
HA HAXOXKICHUE IJIMHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, JUIMHBI JYTH OKPY>KHOCTH,
I'pasyCHOM MEpHI yIIIa;

* BBIYHUCIIATh IUIOMIAM TPEYTOJbHUKOB, MPSMOYTOJBHUKOB, IapajjieiorpaMMOB,
Tparennii, KpyroB ¥ CEKTOPOB;

* BBIYHCIISTh ATUHY OKPY>KHOCTH, IJIUHY AYTH OKPYKHOCTH;

* BBIYHCIIATH JUIMHBI JIMHEHHBIX AJIEMEHTOB (PUTYp M MX YIIIbI, HCTIONB3YS (HOPMYITbI
JUTUHBI OKPY>XHOCTH U JJIMHBI TyTH OKPY>KHOCTH, (POPMYIBI TIOIIaaAeH GuUryp;

* pelaTh 3aJa4M Ha JI0Ka3aTeIbCTBO C UCTIONB30BAaHUEM (POPMYIT JUTMHBI OKPY>KHOCTH
U JUIMHBI IyTH OKPY>KHOCTH, (GOpMYI TIommaneit puryp;




* peliaTh MPaKTUYECKHUE 3a7aud, CBA3AHHBIE C HAXO0XKJICHUEM T€OMETPHYECKUX
BEJINYMH (MCIOIB3YS IPU HEOOXOAUMOCTHU CIIPABOYHUKHU U TEXHUUYECKHUE CPEJICTBA).
BbInyCKHUK HOTY4YUT BO3MOXKHOCTH HAYUUTHCS:

* BBIUUCIISTH IO (GUTYP, COCTABIICHHBIX U3 JIBYX WIH 00Jiee MPSIMOYTOJIbHUKOB,
napasuieJiorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpPa;

* BBIUUCIIATH IJIONIAAM MHOTOYTOJIbHUKOB, UCIIONIb3YsI OTHOILICHHS] PABHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTH;

* MPUMEHSTh AIreOpanvyecKuil U TPUTOHOMETPUUYECKUN armapar U UJIeU JIBUKCHUS
IIPU PEIICHUY 33/1a4 Ha BBIYMCIICHUE TJIOIIAIEd MHOTOYTOJIbHUKOB.

KoopnuHarel

BrinyCKHUK Hay4duTCH:

* BBIUUCIIATH JUIMHY OTPE3Ka MO KOOPAMHATAM €r0 KOHIIOB; BBIYUCIISTH KOOPJIMHATHI
CepearHbI OTPE3KA;

* UCIOJIb30BaTh KOOPAMHATHBIM METON JUIsl U3YUYEHHUS CBOMCTB MPSMBIX U OKPYK-
HOCTEH.

BbIyCKHUK HOTYYUT BO3MOKHOCT:

* OBJIQJICTh KOOPJIMHATHBIM METOJOM pEIICHUs 3aJlad Ha BBIYMCICHUS U JIOKa-
3aTeNbCTBA;

* MPUOOPECTU ONBIT MCIOJIB30BAHUSI KOMITBIOTEPHBIX MPOrpaMM IS aHaIu3a
YACTHBIX CJIy4aeB B3aUMHOTO PACIIOI0KEHUSI OKPYKHOCTEH U MPAMBIX;

* IPUOOPECTU OIBIT BHIMOJHEHUSI MPOEKTOB Ha TeMy «lIpumeHeHne KoopAMHATHOTO
METO/Ia MPU PEUICHUH 3a7a4 Ha BBIYMCIIEHUS U I0KA3aTEIbCTBAY.

BekTopel

BrinyCkHUK Hay4duTCH:

* ONEpUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3a/laHHBIX
reOMETPUYECKHU, HAXOIUTh BEKTOP, PaBHbIA MPOW3BEJACHUIO 3aJIlaHHOTO BEKTOpa Ha
YUCJIO;

* HAXOJIUTh JJII BEKTOPOB, 3aJlaHHBIX KOOpJWHATAMU: JJIMHY BEKTOPA, KOOPAMHATHI
CYMMBI U Pa3HOCTH JIByX M 00Jie€ BEKTOPOB, KOOPJIMHATHI MPOU3BEICHUS BEKTOpa Ha
YUCJI0, TPUMEHSS] MPU HEOOXOAMMOCTH COYETATEIbHBIN, MEPEeMECTUTEIbHBIA |
pacnpeIeuTENbHBIN 3aKOHBI,

* BBIUUCIIATH CKASIPHOE TTPOU3BE/ICHUE BEKTOPOB, HAXOJUTH YIoJl MEXIY BEKTOPaAMH,
YCTaHABIIMBAaTh NEPIEHAUKYISIPHOCTD IPSIMBIX.

BbIITyCKHUK HOTYYUT BO3MOKHOCT:

* OBJIAJICTh BEKTOPHBIM METOIOM ISl PEUICHUs 3a7ad Ha BBIYKMCICHUS U JIOKa-
3aTeNbCTBA;

* MPUOOPECTH OMBIT BBIOJHEHHUSI TPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO
METO/Ia MPU PELICHUHU 33/1a4 Ha BBIYMCIICHUS U I0KA3aTEIbCTBAY.

CopepxaHue yueOHOro npegmera

Cofiep)kaHre KypcoOB MaTeMaTHKA 5 - 6 KjaccoB, aareOpbl U reomerpuud 7 — 9
K/acCoB 00BeIMHEHO KaK B WCTOPUUECKU C/IOKMBIIMECS JUHUM (UMC/IoBasd,
anrebpanueckasi, TeoMeTpuueckasi, PyHKIMOHA/IbHAsA U [Ip.), TaK U B OTHOCUTE/ILHO
HOBBIe (CTOXacTUUeCKasi JIMHMS, «peasibHasi MaTemaTuhKa»). Takke MpeZCcTaBieHbI



JTMHUM CIOKETHBIX 3a/iad, nctopudeckasi ivHusA. CormacHo @T'OC ocHOBHOTO 06111ero
oOpa3oBaHuss B KypC MareMaTWKW BBeZleH pa3gen «JIoruka», KOTOPbI He
TipeAriosiaraeT AOIMOJIHUTE/bHbIX YaCOB Ha M3yuyeHWe U BCTPauBaeTCsl B pas3/IMyHble
TeMbl KYPCOB MaTeMaTUKhd W WH(GOPMAaTUKW TMpeABapsieTCsi O03HAKOMJIEHHEM C
3JIeMeHTaMH TeOPUU MHOXKECTB.

5 knacc

HarypanbHbie uncia v Hynb. HaTypasibHbIM psif, uvcen u ero cBorcTBa. HatypasnbHoe
YKCJI0, MHOXKeCTBO HaTypa/IbHBIX UMCeJT U ero CBOMCTBA, N300pakeHHe HaTypaJbHbIX
yuces TOYKaMH Ha YKC/I0BOM npsiMou. Vcrnosib30BaHMe CBOMCTB HaTypaJbHBIX UKCeT
MpU pelleHuM 3a7au. 3arvcCh W 4YTeHWe HaTypajdbHbIX uucesn. Paznuuve mexnpy
1rdpoit u uncsioM. [To3ulMoHHas 3aMuCch HAaTypabHOTO UKC/a, IOMeCTHOe 3HaueHue
Ludpbl, pas3psaAbl U KIacChbl, COOTHOILIEHHE MEXJY ABYMSI COCEJHUMM paspsiAHbIMU
eIUHUL[aMU, UYTeHWe W 3aluChb HaTypajabHbIX umcen. OKpyIJieHWe HaTypa/bHbIX
yrcen. HeobxogumocTs okpyrieHus. [IpaBuio OKpyIJieHUs HaTypajbHBIX UHCE.
CpaBHeHHe HaTypa/lbHBIX uHWces, cpaBHeHHWe ¢ uucioM (. [ToHsiTve O cpaBHeHUU
yKCesl, CpaBHEHHE HaTypaJIbHbIX UMCesl APYyr C APYroM U C HyJieM, MaTeMaThuecKast
3aMuch CpaBHeHUM, Crocobbl cpaBHeHUsT uucen. [lelicTBUSI € HaTypaabHbIMU
yucnamu. Crio)keHHWe W BbIUUTaHWE, KOMIIOHEHThbI CJIO)KEHWSI U BBIUUTAHUS, CBSI3b
MeXXIy HMMH, HaXOXX/|eHWe CyMMbl U Pa3HOCTH, U3MEHeHVe CyMMbl U Pa3HOCTH MpHU
M3MEeHeHUM KOMIIOHEHTOB CJIOKEHUSI U BBIUMTAHUS. YMHOKEHHE U [ie/ieHue,
KOMITOHEHTbI YMHOXKEHUSI U JleJIeHUs], CBSI3b MEX/ly HUMHU, YMHOXXEeHHE U CJI0KeHUe B
CTO/IOWK, [eneHre YTrojKOM, IIpOBepKa pe3ysbTaTa C TIOMOIbIO TIPUKUAKA WU
obparHoro felicTBUsA. [lepeMeCTHUTe/NbHBIM W COUeTaTe/NbHbIM 3aKOHBI CJIOXKEHUS U
YMHOKEHUS, paclipefie/IMTe/IbHbId 3aKOH YMHOKEHUSI OTHOCHTE/IbHO CJIOXKEHUs,
000CHOBaHHE a/ITOPUTMOB BBITIOJIHEHUST apuMeTHdeckux pAedcTBuil. CTereHb C
HaTypa/JbHbIM IIOKa3arejeM. 3alycCh YMC/la B BHJe CYMMbI Pa3psi/iHbIX C/araeMblX,
TOPSIZIOK BBITTO/THEHUS NEUCTBUM B BbID@)KEHUSIX, COAEPKAIUX CTeNeHb, BIUKMC/IEHUEe
3HAYEHWM BBIPDAKEHUM, COZepKaljux cTerneHb. UYHC/IOBbIe BbIpakeHUs. UucioBoe
BbID@)KEHHE U ero 3HaueHue, MOPS/I0K BbITIOJIHeHUS JeUCTBUM. [le/leHre C 0CTaTKOM.
[eneHne C OCTaTKOM Ha MHOXXECTBE HaTypasbHbIX UHWCeJ, CBOWCTBA JeJeHUs C
octatkoM. [IpakTWyeckue 3alauyd Ha JiejieHHe C OCTaTKoM. [lecsThuHble ApoOwu.
Lenast u fpobHas yacTu AecATUUHOM Apobu. [Ipeobpa3oBaHue JeCATUHHBIX Apobeti B
oObikHOBeHHbIe. CpaBHeHMe JecSTHUHbIX JpoOeii. CiiokeHHMe U BbIUWTaHHeE
necsiTUUHbIX fpoOeit. OKpyrieHWe AeCITUUYHBIX Apo0Oeil. YMHOKeHHe U JejieHre
necsiTUHHBIX 7Ipobeii. TIpeoOpa3oBaHue OOBIKHOBEHHBIX [po0eil B JeCATUUHBIE
npobu. KoHeuHble U OeckoHeuHble JecsiTUUHbIe Apobu. CpemHee apudmeTHyeckoe
IByX umces. V3o0paxkeHre cpefHero apupmMeTHUYecKoro [JBYX UMCe/ Ha UKCIOBOU
npsMou.  PemleHne — mnpakTMYeCKMX  33Zlad C  NpPUMEHeHWeM  CpeJiHero
apudmetnyeckoro. CpenHee apu(pMeTHUYeCKOe HeCKONbKUX uucen. [loHsiTue
MpoLeHTa. BpluvcieHye MpOLIEHTOB OT YMC/Ia M YUC/IA MO0 U3BECTHOMY IIPOLIEHTY,
BbID@)KEHHE OTHOLIEHUS B MpOLIeHTaX. PellleHHe HeC/IOKHBIX MPAaKTUYEeCKUX 3aja C
npoueHTamu. [uarpammbl. CTosOuaTble W KpYyroBble Auarpammbl. V3BreueHue
uHbopMaluM U3 AuarpaMmbl. M3o00pakeHre AuarpaMm IO YMC/IOBBIM JJaHHBIM.



Emunuiel u3mepenuii: [IMHBI, TIOM[aAW, 0O0beMa, MacChl, BpPeMeHH, CKOPOCTH.
3aBUCHMOCTH MEXAy eIWHULlaMA W3MepeHUs] KaXKIOW BeJMYMHBI. 3aBUCUMOCTH
MeXIy BeJIMUMHAMU: CKOPOCTb, BpeMms, pacCTosiHUE;
TIPOU3BOAUTETLHOCTh,BpeMsi,paboTa; 1ieHa, KOMYeCcTBO, CTOMMOCTb. 3aZlaul Ha BCe
apubMeTnueckue fAelcTBus. PUrypel B OKpyXawolleM Mwupe. HarisaHbie
rpe/iCTaB/ieHrss O (Urypax Ha IMJIOCKOCTH: TpsiMasi, OTPe30K, JIyY, YroJji, JoMaHas,
MHOTOYTOJIbHUK, OKDPY>KHOCTb, KPYT. UeTbIpeXyroJbHUK, MPSIMOYTOJbHUK, KBajparT.
TpeyrosbHUK, BU/IbI TPEYTOMLHUKOB. [IpaBU/IbHBIE MHOTOYTOMBHUKU. 300pakeHue
OCHOBHBIX reomMeTpuueckux (uryp. B3avuMHoe pacrnonoxeHue [ByX MpPSIMBIX, ABYX
OKPY>XHOCTEM, TIpSMOM W OKPY)KHOCTU. /[lIMHa OTpe3Ka, JoMaHou. EguHUIbI
v3MepeHus AMHbL [locTpoeHue oTpeska 3ajlaHHOW yIMHBL. Brabl yrioB. I'pagycHas
Mepa yrnia. MismMepeHre ¥ MOCTpPOeHMWe YIVIOB C MOMOLIbI0 TpaHcnopTtypa. [lepumerp
MHOroyrosibHuKa. [loHsTve 1ol GUryphl; €JWHULIbI WU3MepeHUsl TUIOLIA/N.
[Tnormaap TIpsIMOYTO/BHUKA, KBajipaTa. [IpubsmkeHHOe M3MepeHue Tioiaau Guryp
Ha KreTuaTtoi OGymare, paBHOBeMKue GUTYpbl. [IoHATHE 00beMa; eAMHULIBI 0ObeMa.
O6beM TMpsIMOYTOJILHOTO Tapasuiesnienuresa, Kyba. IloHsiTie o paBeHCTBe ¢uryp.
LleHTpasibHasi, oceBass M 3epKajbHasg CAMMeTpPHH. M300pakeHHe CHMMETPHUHBIX
¢uryp. PellieHre pakTHUeCKUX 33/lay C NPUMEHeHWeM MPOCTEeUIINX CBOUCTB (puryp.

6 Kaacc

CpoiicTBa M mMpu3HaKu AenuMocTd. CBONCTBO [1eJIMMOCTH CyMMbI (pa3HOCTH) Ha
yrcio. IIpyusHaku gemvmoctu Ha 2, 3,5, 9,10. [Ipusnaku genumMocty Ha 4, 6, 8, 11.
lokazaTenbCTBO TIPU3HAKOB [IeTUMOCTH. PellleHHWe TpPaKTHYeCKWX 3afad C
NIpYMeHeHreM TIPU3HAKOB JIeTMMOCTH. Pa3noykeHre unc/ia Ha MPOCThbie MHOMKHUTEIH.
[TpocThie U coCTaBHble UMC/a, pelleTo JpaTocdeHa. PasznokeHue HaTypaJbHOIO
yKC/ia Ha MHOXKUTEJIH, pa3/ioykeHre Ha TPoCTbie MHOXKUTe/U. KosmnuecTBo Aenvresneit
YKcsia, aJITOPUTM Pa3/IoXKeHHsI UKMC/ia Ha TIPOCThle MHOKUTE/M, OCHOBHAsI Teopema
aprdmetrku. Anrebpanueckue BbipakeHHs. Vcrosb3oBaHue OYKB it 0003HaUeHUS
yKcesl, BBIUMC/IEHHE 3HAueHWs ajreOpanueckoro BLIpaKeHHs, TPUMeHeHUe
anreOpavueCKUX BbIDA)KeHUM [Jig 3alyiCyd CBOMCTB apudMeTUUeCKUX JenCcTBUM,
npeoOpa3oBaHue anrebpanueckux BbIpaXkeHWM. [lemuTenu U KpaTHble. [lenutenb U
ero CBOMCTBA, OOIIHiA e/uTeNb ABYX U Oosee urices1, HauOOIBIIMK OOIIU Ae/UTeb,
B3alMHO TIPOCThIe UMC/Ia, HaXoXAeHre Haubosbliero obiero genutens. KpaTtHoe u
ero CBOMCTBa, o0IIjee KpaTHOe ABYX U Oojee uuces, HavMeHbIllee 00Ijee KpaTHOe,
CrIoco0bl HaXOKAEeHUsI HAaMMeHBIIero 0011[ero KpaTHOTO. 3anych HaTypaJbHOTO YKCia
B BHe ApoOM C 3aJJaHHBIM 3HaMeHarejieM, IpeoOpa3oBaHHe CMeIlaHHOH ApoOH B
HeTpaBWIbHYI0 [po0b ¥ Haobopot. IIpuBeneHue apobeii kK obijeMy 3HaMeHaTeJIto.
CpaBHeHMe OOBIKHOBEHHBIX ApoOei. Ciio)kKeHHe U BbIUMTAaHHE OOBIKHOBEHHBIX
npobeil. YMHOKeHWe W [JefleHWe OOBIKHOBEHHBIX JApobeil. Apudmernueckue
JNEeNCTBUS CO CMeEIIaHHBIMH Jpo0sMH. Apudmernueckue AeWCTBUA C JPOOHBIMU
yrcsiamMd. CriocoObl  palfioHaM3al[iid  BBIUMCIEHUA W WX T[pPUMEHeHWe TpH
BBITIOZTHEHUU JleficTBUi. OTHOIleHWe [AByX umcesn. Macmrab Ha IjlaHe W Kapre.
[Tponopuuu. CBoKCTBa MPOMNOPLMM, MPUMEHEHWe TPOIMOPLIMA W OTHOLLIEHWU NpU
pellleHMM 3ajiau. PellleHWe TeKCTOBBIX 3alad apuU(pMeTUUeCKUM CII0COOOM.



Vcnonbp3oBaHWe Tabnuil, cxeM, UYepTekel, APYTHUX CPeACTB TIpeJCTaBlIeHUs JaHHBIX
NpU  pellleHWM 3a/jaud. 3a/laud Ha [BWKeHWe, pabOTy U TIOKYIIKH. PelieHue
HeCJIOKHBIX 33/lay Ha [IB)KeHWe B MPOTHBOIO/IOKHBIX HarlpaB/leHUsX, B OAHOM
HaripaB/IeHWH, IBW)KEHUE T10 PeKe M0 TeUeHUIO Y MPOTUB TeueHHs. PellieHue 3aiau Ha
coBMecCTHyI0 paborty. [IpumeHeHHWe Apobeli mpu pereHny 3afad. 3aJjaud Ha YacTH,
[IO/Y, TIPOLIeHThI. PellleHVe 3ajjady Ha HaxOXKJEeHWe YaCTh uWcjia U 4Yuc/ia T0 ero
yacTu. PellleHre 3a/jau Ha MPOL[eHTHI U [10/4. [IprMeHeHMe TIPONOPLIUK MPU pellleHUN
3agau. Jlornueckue 3ajjauv. PelieHrWe HeEC/IOKHBIX JIOTUUECKUX 3azad. PelieHue
JIOTMUeCKUX 3ajla C Tmomolpio TpadoB, Tabmui. OCHOBHble MeTObl pelleHHs
TeKCTOBBIX 3ajlau: apudmeTnueckuid, repebop BapuaHTOB. [losiBneHue 1udp, 6yKB,
vepornnoB B Tpoliecce cueTa U pacrnpejeneHus: NpoAyKToB Ha [IpeBHeM bivkHeM
Boctoke. CBsizb ¢ Heomutuueckor peBomtoLen. PoxkaeHue IecTuzieCcITepUYHON
cucTeMbl cuncyienusi. [1osiBeHre JeCITUYHOU 3amvcy uucesl. PoxkeHre U pa3BuTHe
apumeTuku HarypasbHbix umcen. HOK, HO/, mnpoctbie uucna. Perieto
Oparocdena. ITonokurenbHble W OTpUIlaTeNbHbIe Yucia M3o06pakeHue uyucen Ha
yucaoBou  (KoopauHaTtHOM) TipsiMou. CpaBHeHue uyucen. Mogyab  umcia,
reoMeTpuuecKkasl MHTepripeTauusi MOAyas uucia. [1edCTBUsi C TOJIOKUTETbHBIMU U
OTpULIaTe/IbHBIMU YMCc/IaMu. MHOXeCTBO 1iesibix uuces. [ToHdaTHe 0 paldoHaJIbHOM
yucre. [TeppuyHoOe TpejicTaB/ieHUe O MHOKECTBe pallMOHa/IbHBIX yuces. [1elCcTBus C
paljMoHaIbHBIMU YnciamMu. [losiBieHre Hy/Isl U OTPULIATe/IbHBIX YUCe B MaTeMaTHKe
npeeHoctu. Ponb [Inodanrta. IMouemy (-1)(-1)=+1? [Ipobu B BaBumnone, Erumre,
Pume. OTKphITHE AeCATUYHBLIX ApoOeit. CTapuHHBIE CHUCTeMbl Mep. JlecsiTHUHBIE
Apobu 1 ucTopuueckasi cicteMa mep.

7 Kaacc (anzebpa)

MHOXeCTBO pallMOHaIbHBIX urces. CpaBHeHUe palliOHaIbHBIX urces. [1eficTBUS C
pallMoOHa/IbHBIMU uuciaMu. [IpejcTaBieHue paljMOHA/JILHOTO YHMC/IA JleCITUYHOU
npobbto. ToxkaecTBeHHBIe Tpeobpa3oBaHus. UucnoBble W OyKBeHHBIE BBIPAXKEHHUSI.
BoipakeHre C TmepeMeHHOW. 3HaueHWe BbIpa)keHUs. I[loJCcTaHOBKA BbIpa)KeHUM
BMecTO TiepeMeHHbIX. CTerneHb C HaTypaldbHBIM TIOKa3aTeleM W ee CBOMCTBa.
[IpeoOpa3oBaHusi  BBIp@KEHWH,  COJePXKAIlUX  CTeleHH C  HaTypa/bHbIM
nokasarenem.OfHOU/IeH, MHOrousieH. [lelcTBUS C OJHOUYJIEHaMM U MHOTO4ieHaMu
(cokeHue, BbIUYMTAHWE, YMHOXeHUe). DPOpMyJbl COKPALLeHHOTO YMHOXXEeHWUS:
pPa3HOCTb KBaJpaToOB, KBaZpaT CyMMbl W pa3HOCTU. Pa3jiokeHWe MHOrouieHa Ha
MHOYKUTeJIM, BbIHEeCeHHe 00I11ero MHOKUTeIS 3a CKOOKH, TPYIIHMPOBKa, TIPUMeHeHre
dbopMys1 COKpallleHHOTO YMHOXXeHUsl. YpaBHeHUWe C OJHOUM IepeMeHHOH. KopeHb
ypaBHeHUs1. CBOMCTBA UMCJ/IOBBIX PaBeHCTB. PaBHOCHU/ILHOCTE ypaBHeHUU.JIMHeHOe
ypaBHeHue. CrcTeMa ypaBHeHUl C ABYMs rlepeMeHHbIMUA. PaBHOCU/IBHOCTb CUCTEM.
CucTteMbl [IByX JIMHEMHBIX YpaBHEHUI C [IByMsl TlepeMeHHbIMU; pellieHue M0/ICTaHOB-
KO u croxeHWeM. [IpumMepbl pellleHUs] CUCTeM HeJIMHeWHBbIX YpaBHEHUN C JIByMsi
repeMeHHBIMH. PellleHHe TEKCTOBBIX 3ajjau ajrebpandeckuM criocoOoM. /leKapToBbI
KOOp/IMHAThl Ha TUIOCKOCTH. ['padurueckass WHTepripeTalisi ypaBHEHUS C ABYMs
nepeMeHHbIMHM. ['padvik TMHEMHOrO ypaBHEHUs C JBYMs TlepeMeHHBbIMM; YTJIOBOM
K03GhdUIIMeHT TpsSMOU; yC/IoBUe Tapasuie/ibHOCTH TpsMbIX. ['padvku MpocTerimx



He/IMHeMHbIX ypaBHeHUM: Tiapabosia, rumnepbomna, OKpPY)KHOCTb. I'paduueckas
VHTeprpeTalnys CUCTEM ypaBHEHMM C JBYMs IepeMeHHbIMU. 3aBUCUMOCTU MEXAY
BenurHamMu. [Tonsarue ¢yHkimu. O6macTh orpeseneHrss U MHOXKe@CTBO 3HaueHU
¢dyukuu. Criocobsl 3afanus GyHKUuU. ['paduk dyHkimu. CeoiicTBa GyHKUUHN, X
otoOpakeHrve Ha rpaduke. I[Ipumepbl rpadUKOB 3aBUCHMOCTeM, OTpa’KarOL[UX
peasibHble TIpoLiecchl. UncioBble (QYHKLUU. DYHKIMM, OMUCHIBAOLIME TPSMYI0 U
00paTHy10 MPOMOpPLMOHAIbHbIE 3aBUCUMOCTH, UX TpaUKu U CBOMCTBa. JIMHeliHas
dyHKLMs, ee rpadvK M cBoMcTBa. KBagpaTnuHas (yHKLMs, ee rpayK U CBOWCTBA.
CrenenHble (yHKLMY C HaTypajbHbIMU MOKa3aTensMu 2 U 3, UX rpa(uku U CBOW-
ctBa. ['paduku hyHKIMIA.

7 Kaacc (ceomempusi)

OrnpenenieHue.  YTBepXKJeHUs. AKCAOMBI U TeopeMbl.  JlOKa3arTesbCTBO.
IToka3zaTenbCTBO OT MPOTHBHOrO. Teopema, oOpatHas fJaHHOW. IlpuMep w
KOHTpnipumep. HarnsigHele npencraBieHusi 0 (uUrypax Ha IUIOCKOCTH: TMpsiMas,
OTpe30K, Jiyd, yroj, JiOMaHas, = MHOTOYIOJIbHUK,  OKPY)XHOCTb,  KpYT.
UeTbIpexyrojbHUK, MPSIMOYTOJIbHUK, KBajpar. IlepyuMeTp  MHOrOyroJibHUKa.
TpeyrosbHUK, BU/IbI TPEYTOAbLHUKOB. [IpaBU/IbHBIE MHOTOYTOJLHUKHU. V300paykeHue
reoMeTpuueckux ¢uryp. B3aWmHoe pacriono)keHhe ABYX —TIPSIMBIX, [JIBYX
OKPY>XKHOCTEM, MpSIMOM W OKDPY)KHOCTH. [ljiMHa OTpe3Ka, JjoMaHou. I[lepumetp
MHOIOyrojibHUKa. EauHunbl W3MepeHus [JvHbL. VI3MepeHue [/MHBI OTpe3Ka,
MOCTPOEHHe OTpe3Ka 3aJlaHHOM vHbl. Buabl ymioB. I'pasycHas mepa yrna.
V3MepeHne U MOCTpOeHUE YIVIOB C TOMOLLBHO TpaHcroptupa. [IpsmMble U yIVIBL
Touka, rpsmasi, MIOCKOCTb. OTpe3oK, ayd. Yroa. Bugel yrnos. BepTukanbHble U
cMexxHble yribl. buccekrpuca yria. IlapasienbHble U Mepecekarolyecs TpsIMbIe.
[TepnieHviKysipHbIe npsiMble. TeopeMbl O TapasiieJ;ibHOCTHA U TeprieHAUKY/ISIPHOCTU
npsiMbIx. [leprieHAVKYISIP U HakJIOHHAs K TNpsiMou. CepeJUHHbBIN MepreHIUKY/Isp K
oTpe3Ky. ['eomeTpuueckoe Mecto Touek. CBOMCTBA OHMCCEKTPHUCHI yI/Ia U CEPeAMHHOTO
TeprieHAUKY/spa K oTpe3Ky. TpeyronbHUK. BeicoTa, MeuaHa, 6ucceKTprca, CpefHss
NUHUS TpeyronbHuKa. PaBHOOeipeHHbIe Y paBHOCTOPOHHHE TPeyTrobHUKU; CBOMCTBA
Y MpPU3HAaKU paBHOOepeHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TPeyro/IbHUKOB.
HepaBenctBo T1peyrosibHuUKa. (COOTHOLIeHUST MeXAYy CTOPOHaMU U yIVlaMU
TpeyrojbHuka. CyMma YIVIOB TpeyrojibHUKa. BHelllHuMe yI/iibl TpeyroJjibHUKa.
[TocTpoeHus C TIOMOLIBIO LUPKYJA M JUHEMKU. OCHOBHBIE 3a/layd Ha TOCTPOEHUe:
JleJleHWe OTpes3Ka TII0rosiaM; IIOCTPOeHHe YyrJja, PaBHOIO [AaHHOMY; IIOCTPOeHHe
TPEYroJibHUKa MO TPeM CTOPOHaM; MOCTPOeHWe TMepreHAuKy/sipa K MpIMOu;
MocTpoeHre OHCCEKTPUCHI yIvia; ZieJieHHe OTpe3Ka Ha n paBHBbIX yacTel. PereHne
3a/lay Ha BBIUMCJ/IEHUWE, [10Ka3aTe/bCTBO M MOCTPOEHHE C WCIOIb30BaHUEM CBOKWCTB
M3yuyeHHbIX (uryp. lV3mepeHue reomMeTpUuecKuMx BenuuuH. /[liMHa OTpe3Ka.
PacctosiHue oT Touku 0 nipsiMoi. PaccTostHue Mexxay napasiielbHbIMUA MPSIMbIMMU.

8 knacc (anzebpa)



MHOXeCTBO, XapaKTePUCTHUYeCKOe CBOMCTBO MHOXECTBA, 3/1€MEHT MHOKeCTBa,
MmycToe, KOHeuHOe, OeckoHeuHoe MHOXecTBO. [logmMHOecTBO. OTHOIIIEHHE
TIPUHA/TIE’KHOCTH, BK/TFOUEHHS], paBeHCTBA. DJIeMeHThI MHOYKECTBA, CTIOCOOBI 3a/jaHusT
MHOXECTB, pacliO3HaBaHWEe TIOJIMHOKECTB W  3JIEMEHTOB TIOJMHOKECTB C
WCTIONIb30BaHWEM KpyroB Oisiepa. IlepeceueHre u 00beAWHEHHE MHOMKECTB.
Pa3HOCTb MHOXXECTB, [IOMOJIHEHWEe MHOXeCTBa. VIHTepripeTauusi omnepainud Haj
MHOXXeCTBAaMM C TIOMOIIbI0 KpyroB Oujepa. [loHsiTHe HppalMOHAJBLHOIO 4YHC/a.
Pacrio3HaBaHMe WppalMOHalbHBIX uucesn. [Ipumepnl [JoKa3aTenbCTB anredpe.
VppauuoHanbHOCT,  uncnav2.  Ilpumenenue B reomerpun.  CpaBHeHue
Mppal[MOHAIbHBIX uYKce/l. MHOXeCTBO [IeHCTBUTE/bHBIX uucen. Anrebpanueckast
npobb. OcHOBHOe CBOWCTBO anrebpanyeckoidi apobu. CriokeHue, BBIUKMTAHUeE,
YMHOXKeHHe, fiejieHre anredpanueckux apobeii. CTereHb C 1ie/IbIM TTOKa3aTesieM U ee
cBoiicTBa. ParjMoHa/ibHble BBIpA)KeHUSI W WX mpeobpa3oBaHus. [JoKa3aTenbCTBO
ToKJecTB. KBasipaTHbie kopHU. CBolCTBa apudMeTHUeCKUX KBa/lpaTHbIX KODHeH U
WX TIpUMeHeHHe K TIpeoOpa30BaHUIO0 UHCIOBLIX BBIPAKEHUM W BBIUHACEHUSIM.
KBazpaTtHOe ypaBHeHue: (hopMy/ia KOpDHEM KBaJ[paTHOrO ypaBHeHuUs. TeopeMma Buera.
PellileHvie ypaBHeHMM, CBOASIIUXCS K JIMHEWMHBIM U KBaZpaTHbIM. [IpuMeps! peleHust
ypaBHEeHHI TpeTher U 4YeTBepTOW CTemeHW. PelreHue poOHO-pAMOHATBHBIX
ypaBHEeHUM. YpaBHeHHe C JIByMsi TepeMeHHbIMU. JIMHelHOe ypaBHeHHe C JByMsl
repeMeHHbIMM, TIDUMEpBbI pellleHWsT ypaBHEHWW B [e/bIX uucaax. YucioBbie
HepaBeHCTBa M UX CBOMCTBA. HepaBeHCTBO C OJHOW TepeMeHHOW. PaBHOCU/IBHOCTH
HepaBeHCTB. JIMHelHbIe HepaBeHCTBAa C OJHOW TiepemMeHHOW. KBajpaTHbie
HepaBeHCTBa. (CuCTeMbl HepaBeHCTB C OJHOM IepeMeHHOW. beCcKOHeuHOCTh
MHOXXeCTBa MPOCTbIX uyucen. Yucia YU [JIMHBI OTPe3KOB. PaloHanbHBIE YMCIIA.
[TorpebHOCTL MppalMoHaabHbIX unciax. [lIkosa ITudaropa. 3apokaeHne anreOpsl B
Hezipax apudMeTuku. An- Xope3mu. PokgeHne OykBeHHOW CMMBOMMKU. 1. ®@epma,
®. Bwer, P. [ekapt. Wctopusi Bompoca O HaxoxjeHUd ¢GoOpMysl KopHel
anrebpanveckux ypaBHeHUM cTereHel, Oonbimx ueThipex. H. Taprambs, k.
Kapgano, H. X. Abenn, 3. Iasnya.

8 knacc (ceomempusi)

VIcCTUHHOCTD M JIOXKHOCTb BbICKa3biBaHUsl. CI0)KHbIE W TIPOCTble BbICKA3bIBaHUS.
Onepaluu Haj, BbICKa3bIBaHUSIMU C UCTI0/Ib30BaHHEM JIOTUUECKUX CBSI30K: U, UK, He.
YciioBHbIe BbiCKa3biBaHUs( WUMILIMKauuu). [ToHsiTHe muiomiaad (Uryphl; eAUHULIbI
u3MepeHusi Iuiowlagu. Ilnomaab nOpsAMoOyronbHUKA W TUIOWaAb — KBajpara.
[TpubmkeHHOEe H3MepeHHe TUTolazieid Gpuryp Ha KietuaTtoit Gymare. PaBHoBenmKue
¢durypel. Ilonsitue o paBeHcTBe uryp. lLleHTpasnbHas, oceBasi W 3epKajbHast
cummetpud. M3o00pakeHne cuMMmeTpuuHbiX ¢uryp. Teopema ®Paneca. ITogobue
TpeyronbHUKOB. [Ipu3Haku mopobusi TpeyrosbHUKoB. Teopema Iludaropa. Cunyc,
KOCHHYC, TaHI'€HC, KOTaHT€HC OCTPOrO yIvia MPsSIMOYTOJIbHOTO TPeyrojibHUKA U YITIOB
or 0 gmo 180° mnpusemeHue K OCTpomy yriy. PellieHWe MpsAMOYTO/bHBIX Tpe-
yrojibHUKOB. OCHOBHOE TPUIOHOMEeTpUUeCcKoe TOXKeCTBO. POopMyJibl, CBSI3bIBAIOIIIUE
CUHYC, KOCUHYC, TaHTeHC, KOTaHT'eHC OJHOT0 MW TOro ke yraa. PeleHue
TPEYrOJIbHUKOB: TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. 3ameuaTe/ibHble TOUKU



TpeyronbHuKa. YeTelpexyronbHUK. [lapasiesiorpaMM, ero CBOWCTBA Y TPU3HAKM.
[IpssMoyroMbHUK, KBaZipaT, poM0, WX CBOMCTBA M TpU3HaKW. Tparieius, cpeaHsis
JIMHUSA TparneLuyd. MHOroyrojbHUK. BBbINyK/ble MHOrOyronbHuku. CymMma yIvioB
BBIITYKJ/IOTO MHOI'OYro/jbHUKa. [IpaBusibHble MHOTOYroabHUKU. OKpPY)KHOCTb U KpPYT.
Hyra, xopma. CekTtop, cerMeHT. LleHTpa/ibHBIA Yroj, BOMCAHHBIM yroJi; BeIU4MHA
BIIMCAHHOIO yI7ia. B3auMHOe pacrnono)keHue NpsiMOM M OKPY>KHOCTH, ABYX OKPY>KHO-
creii. KacarenpbHast M cekyljasgi K OKDY)XHOCTH, WX CBOMCTBa. BnmcaHHble U
OMMCaHHbIe MHOIOYTOJIbHUKUA. OKpPYy)XKHOCTb, BIIMCAHHasi B TPEYIrOJbHUK, U
OKPY)XHOCTb, OIlMCAHHAsi OKOJIO TpeyrojbHUKa. BrnmcaHHble U ONMCaHHbIE
OKPY>KHOCTH TIPaBU/JILHOTO MHOTOyrojbHUKa. [eomeTpuyeckue mpeobpa3oBaHUsI.
ITonatne o paBeHcTBe (uryp. [loHsiTMe O [ABWKEHHWU: OCeBasi W LieHTpaJbHast
CUMMeTpPUY, TapasuiefibHbI TMepeHoc, TMoBOpoT. [loHsTve o mogobuun ¢uryp u
romMoteTud. . PaBHOcCOCTaBlneHHble W  paBHOBenuvkue (urypol. [lnomjaab
npsAMOyrojibHUKa. Ilnomaau mnapasiesnorpaMMa, TpeyroJlbHUKA U Tparlelju.
10111816 MHOTOYTOJIBHUKA.

9 kaacc (aneebpa)

KBazpaTHbIli TpexuieH, pas3/ioKeHWe KBaJpaTHOIO TpexwieHa Ha MHOXUTEH.
[ToHsiTve  4YMCIOBOM  TOC/IENOBaTeNIbHOCTA.  3a/laHhe  T0C/el0BaTebHOCTU
peKyppeHTHOW ¢opMmyoli u dopMmynol J-ro uieHa. ApudMetruueckas U
reomMeTpuyeckass rnporpeccud. Popmyabl JI-T0  ujeHa apu(MeTHUYecKou U
reoMeTpUYecKol TIPOTpeccuii, CyMMbl TIePBbIX nuieHOB. M3o0pa)keHue ueHOB
apubMeTUUeCKOM W TeoOMeTpPUYeCcKOW IIporpeccuMii TOUuKaMHd  KOOPAWHATHOU
TJIOCKOCTU. JIMHeWHBIM W 3KCIOHEeHLIMaabHbld POCT. CJIOKHbIE TPOLIEHTHI.
OmnucarenbHasi CTaTUCTUKA. [lpefcTaBieHue AAaHHBIX B BUje Tabiull, guarpamm,
rpadukoB. CiyuaiiHass KW3MeHUMBOCTb. CTaTUCTUUYECKHe XapaKTepUCTUKU Habopa
JNAHHBIX: cpefHee apudMeTHyeckoe, Me[uaHa, HauOo/blllee W HauMeHbIlee
3HaueHWs], pa3Max. l[IpezicraBneHrve o BbIOOpOUHOM HcciefoBaHUM. CrydaiiHble
COOBITHSI U BEpOATHOCTb. [IOHSITME O C/y4allHOM OIbITe W CIyYalfHOM COOBITHU.
Yacrora ciiyyaiiHOro cobbiTvsi. CTaTUCTUUECKUN TOAXOJ, K TIOHSTUIO BEPOSTHOCTH.
BeposiTHOCTM  TMPOTHUBOMONOXKHBIX ~ COObITUI. JloCcTOBepHble W HEBO3MOKHBIE
coObITHsI. PaBHOBO3MOXKHOCTEL COObITUIM. Knaccuueckoe oripesiesieHre BePOSITHOCTH.
PerieHre KOMOMHATOPHBIX 3a7au TepebopoM BapraHTOB. KoMOWMHATOpHOE TIpaBU/IO
ymMHOXeHus1. [TepectaHOBKM U dakTopuas. Bo3HMKHOBeHWe MaTeMaTHMKU KakK HayKw,
3Tanbl ee pa3BuTus. OCHOBHbIE pa3fiesibl MaTeMaTUKU. Brifatomyecss MaTeMaTUKU 1
WX BK/Ia[ B pa3BuThe HayKd. 3afaua JleoHappo IlusaHckoro (PubonHauuu) o
Kponuvkax, uucia @PuboHauun. 3afaya o0 IiaxMatHOM Jocke. CX0OuUMOCThb
reOMeTpUYeCcKord Iporpeccuu. VICTOKM TeOpuuM BepOSTHOCTeW: CTpaxoBoe [eJlo,
asaprtHele urpsel. [1. ®epma, b. I1ackans, f. bepuyny, A. H.Konmoropos.

9 knacc (zeomempus)

HarnsigHble Tipe/icTaB/ieHHst O TIPOCTPAHCTBEHHBIX (UTypax: KyO, rapasuiesernurie,
npu3sMa, NMMpaMu/a, map, cepa, KoHycC, UUIMH/P. M306pakeHre MPOCTPAHCTBEHHBIX



¢uryp. [Tpumepsl ceuennii. MHororpaHHuKU. [IpaBU/ibHbIe MHOTOTpaHHUKU. [IpriMe-
Pbl pa3BepPTOK MHOTOTDAaHHUKOB, LIWIWHApPA W KOHyca. [ToHSTHe oObema; euHUIIbI
oobema. OOBeM TIPSIMOYTOMBHOTO Tiapasuienenunena, Kyba. [[mMHa OKPY’KHOCTH,
YUC/Io JI; JJIMHA [OYyI'M OKpY)KHOCTU. ['pasycHas mepa yIvia, COOTBETCTBUE MEXIY
BE/IMUMHOM 1[€HTPAJbHOTO yIZla U [JIMHOW AYTd OKPY>KHOCTH. [lnoijags Kpyra u
TIoIiab cektopa. COOTHOIIEHWe MEXY IUIO[aAsIMU TT0J00HBIX ¢Guryp. PerreHue
33/lay Ha BBIYMC/IEHME U JI0Ka3aTe/IbCTBO C WCIO/Ab30BaHWEM H3YyUYeHHbIX (POpMYL.
KoopauvHatel. YpaBHeHue mnpsimou. KoopauHatbl cepeivHbl OTpe3ka. Popmysa
pPacCTOSIHUA MeXAy ABYMS TOUKaMU IIJIOCKOCTH. YpaBHeHUe OKPYKHOCTU. BeKTophl.
OnuHa (Moaynib) BekTopa. PaBeHCTBO BeKTOpOB. KoninHeapHble BeKTOPBI.
KoopauHaTel BeKTOpa. YMHOXeHVe BeKTOopa Ha UhC/I0, CyMMa BEKTOPOB, pas3/ioyKeHue
BEeKTOpa 10 JABYM HeKOJ/UIMHeapHbIM BeKTopam. CKajisipHOe MpOoU3Be/ieHre BeKTOPOB.
[losiBnieHve MeToJa KOODAMHAT, T[I03BOJIAIOLLEI0 [€peBOAUTbL TreoMeTpUuuecKue
00BbeKTHI Ha s3bIKe anreOpsl. [TosiBieHue rpadukoB dyHkimi. P. Jekapt, I1. ®epma.
[Iprimeps! pa3/MUHbBIX CUCTEM KOOPAUHAT.
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