1. HosicHUTEJbHAA 3aIIHUCKA

AnantupoBaHHas paboyas mporpamma aiia ooyyaromuxcs ¢ 3P, paspaborana Ha
OCHOBE paboyeil mporpaMmMbl OCHOBHOTO 001ero oOpa3oBaHus o Maremaruke. [lannas
mporpaMma COXpaHsi€T OCHOBHOE cojiepkaHue oOpa3oBaHus 0011e00pa3zoBaTeIbLHON
IIKOJIBI [0 MaTeMaTHUKe, HO OTIMYAETCS KOPPEKIIMOHHOW HAMpaBICHHOCTHIO OOYUYEHUS.
D10 00YCHOBIEHO OCOOCHHOCTSIMH YCBOEHHS Y4YeOHOro wmarTepuana JeThMU,
UCIIBITHIBAIOIIMMHU CTOMKHE TPYAHOCTH B 00yuyeHuu. llpu amanTanuu mporpamMmbl
OCHOBHOE BHUMaHHE OOpAaIlEHO HAa OBJAJCHHUE JEThbMHU MPAKTUYECKUMU YMEHHUSIMH U
HaBBIKAMM, Ha YMEHbLIEHHWE 00BbEMa TEOPETHUECKUX CBEICHHI, BKIIOYEHUE OTIEIbHBIX
TEM WJIM LENbIX pa3aesioB, MaTepHaIOB 0030pHOT0, 03HAKOMUTEIHHOTO XapaKTepa.

B cuny cBomx 0cOOEHHOCTEM, JaHHAs! KaTEeropus I€Te UCIBITHIBAET TPYAHOCTH B
yCBOEHUM ydeOHoro wmarepuana. Mcxoas u3 KOHTHMHIEHTa OOydalomuxcsd MpH
opraHu3and  oOpa30OBATENbHOM  JIEATEHOCTH  HCIOJB3YIOTCI  KOPPEKUIMOHHO-
pa3BHUBAlOIIME TEXHOJOTHMHM, pa3HOOOpa3Hble METOAbl M NPUEMBI IE€JArOrMYeCKON
HNOJIEPKKH, a WMEHHO, OONbIIMN AaKIEHT JeNlaeTcsi Ha HarJsSAHBIX U NPAKTUYECKUX
MeToJaX OO0ydeHMs. A Tak e MPUMEHSIOTCA WHIYKTHBHBIE METOJbI, PENPOAYKTUBHBIH
METOJl, WUIPOBBIE METOJbl, IPHUEMBI OINEPEKAIOUEr0 OOyUYEHHUs, NPUEMbI Pa3BUTHS
MBICJIUTEIIBHON aKTUBHOCTH, IPUEMBI BBIJICIECHUS TJIABHOIO, IPUEM KOMMEHTHPOBAHUS U
p.

B ocHOBY peanu3zanuy aganTHpOBaHHOM paboyeil mporpamMmbl 10 MaTeMaTHKE
MOJIOKEHBI TPUHIUIIBI:

-  NPUMHUUNBI TOCYAapCTBeHHOW mnoJuTukn PO B oOnactu oOpa3zoBaHus
(ryMaHUCTHYECKUW XapakTep oOpa3oBaHHUsA, €AUHCTBO OOpa3oBaTEIbHOIO MPOCTPAHCTBA
Ha Ttepputopuu Poccuiickoii  ®Depepanu, CBETCKMM  XapakTep 00pa3oBaHWS,
oOLIEAOCTYTHOCTh 0Opa30BaHMs, aJalTUBHOCTh CUCTEMbI OOpa30BaHUSl K YPOBHSIM U
O0COOEHHOCTSIM Pa3BUTHUS U MOATOTOBKU OOYYAOIIUXCSI U1 BOCIIUTAHHUKOB U JIp.);

- NPUHIAI yuera TUTIOJIOTHYECKUX u WHJMBUIYaJIbHbBIX
o0pa3oBaTeIbHBIX MOTPEOHOCTEN 00yUarOIIUXCS;

- NPUHUMI  KOPPEKUMOHHON  HaIlpaBJICHHOCTH  00pa30BaTEIbHOIO
Iporecca;

- NPUHUMI  pa3BUBaOIIeil  HAMpaBJIEHHOCTH  00pa30BaTEIbHOTO
npolecca, OpPUEHTHPYIOMIMI €ro Ha pa3BUTHE JIMYHOCTH oOOydarolerocs u
pacliupeHHe €ero  «30Hbl  ONmXKailliero pasBUTHS» C  y4E€TOM  OCOOBIX
o0Opa3oBaTeIbHBIX TOTPEOHOCTEH;

- NPUHIUAN LEJOCTHOCTH COJep:KaHusi 00pa3oBaHUs, IOCKOJbKY B
OCHOBY CTPYKTYpPBbI CO/iepkaHusi 00pa30BaHMsI MOJIO0KEHO HE MOHATHE MPEeIMeTa, a -
«o0pazoBaTebHOM 00JaCTHY;

- NPUHIUAI HANPABJEHHOCTH HAa (OpPMHUpPOBAHHE [eSITEJIbLHOCTH,
o0OecrieynBaeT  BO3MOXXHOCTb ~ OBJIQJICHUs  OOy4YaloOIIMMHCS € 3aJEPKKOU
IICUXUYECKOTO Pa3BUTHS BCEMHM BUJAMHU JOCTYITHOM MM IPEAMETHO-IPAKTUYECKOU
NEeSITENIbHOCTH, CIOCO0aMH U TTPUEMaMU MO3HABATENIbHON U y4eOHOU e TEIbHOCTH,
KOMMYHUKATUBHOU 1€ATEIbHOCTH U HOPMATUBHBIM MTOBEACHUEM;

- INPUHUMII NEePeHOca YCBOCHHBIX 3HAHWW, YMEHMM, W HAaBBIKOB M
OTHOILIEHUH, CPOPMUPOBAHHBIX B YCJIOBHUAX Y4YEOHON CHUTyallMd, B pa3iHyHbIC



KU3HCHHBIC  CUTYyallMM, 4YTO O0ECHeYUT TOTOBHOCTh  OOydYaromerocs K
CaMOCTOSITeJILHOM OPUEHTUPOBKE M AaKTUBHOM JIESITEILHOCTH B PeaIbHOM MHUpE.

[Ipu oOydyeHun aeTeil TaHHOW KAaTeTOPUH HCIOJIB3YIOTCS YUCOHHUKH OOIIETro
TUMa (B COOTBETCTBHUH C YTBEPKACHHBIM ciuckoM ydeOHMKOB B MKOYVY «['uMHazus
Ne 1»).

MaremaTudyeckoe 00pa3oBaHME SIBISETCS O0sA3aTEIbHOM W HEOTheMJIEMOM
4acThIO 00IIEro oOpa3oBaHUs Ha BCEX CTYINEHSX IKOIbl. OO0yueHHe MaTeMaTHKE B
OCHOBHOM IIKOJIE HAITPABJICHO HA JOCTHKEHUE CIEAYIOUIUX Yelell:

| B nanpaenenuu auunocmnozo pazeumusi:

- ob0ecnieuenue BeimoiHeHus tpedoBanuit GI'OC OOO mnocpencTBom
CO3/IaHUSI YCIOBUM JJISI MAKCUMAaJILHOTO YJIOBJIETBOPEHUSI 0COOBIX 00pa30BaTEIbHBIX
notpedbHocTelt oOyuatomuxcs ¢ 3I1P;

-hopMUpOBaHUE MpeCTaBICHUM 0 MaTeMaTHKe, KaK JacTH
00111eueI0BeYeCKOM KYJIbTYPhI, O 3HAUMMOCTH MaTeMaTUKHU B PA3BUTUH ITUBUITH3ALINH
1 COBPEMEHHOT0 OOIIIEeCTBA;

-pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIIJICHUS, KYyJIbTypbl pEUH,
CITIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

-bopMUpOBaHHWE  HMHTE/UICKTYaJdbHOH  YECTHOCTM W OOBEKTUBHOCTH,
CIIOCOOHOCTH K TMPEOJOJICHHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIIMNX U3
OOBIZICHHOTO OIIBITA;

-BOCIIMTAaHWE  KA4eCTB  JIMYHOCTH, o0ecrneYnBalIIMX  COLHAIBHYIO
MOOUIBHOCTD, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEILHBIC PEIICHHUS;

-hOpMHUPOBAaHME KAue€CTB MBIIUICHHUS, HEOOXOJMMBIX ISl aJanTaiuud B
COBpPEMEHHOM MH(GOPMAIMOHHOM OOIIECTBE;

-pa3BUTHE HWHTEpECca K MaTEMaTHUUYE€CKOMY TBOPYECTBY M MaTEMAaTHYECKUX
CIIOCOOHOCTEI;

Il. B memanpeomemnom nanpasnenuu:

-pa3BHUTHE TIPEACTABICHUA O MaTeMaTHKe Kak (opMe ONHCaHUsS M METOJIe
MO3HAHUS  JICWCTBUTEIBLHOCTH,  CO3JIaHWE  YCIOBHM  JUIS  TPHOOpPETEHHUS
MIePBOHAYAJILHOTO OIbITA MATEMATHYECKOT'O MOJICITUPOBAHUS,

-popMupoBaHue OOIMX CIMOCOOOB  HMHTEIUIEKTYalbHOM  JESTEIHHOCTH,
XapaKTEPHBIX JUISI MATEMATUKH U SIBJISIONIUXCS OCHOBOM TTO3HABATEIHLHOUM KYJIBTYPHI,
3HAYMMOM I Pa3IMYHBIX c(hep YEITOBEUCCKON JIeATCIIbHOCTH,

Il B npeomemnom nanpagnenuu:

-OBJIQJICHUE MATEMAaTUUYECKUMH 3HAHUSIMHU U YMEHHUSIMU, HEOOXOIUMBIMU JIJIs
MPOJOKEHUS O0pa3oBaHUs, M3YYCHHUS CMEXKHBIX JUCIHUIUIMH, TPUMECHCHUS B
MOBCEIHECBHOM XU3HU;

-co3faHue (QyHAamMeHTa [JIsi MaTeMaTUYeCKOTO pa3BUTHS, (POPMHUPOBAHUS
MEXaHU3MOB MBIIIJICHUS, XapaKTEPHBIX JJII MAaTEMAaTUUECKOU eI TEIILHOCTH.

3aoauu.

-OBJIQJIETh CHUCTEMOW MAaTeMAaTHYEeCKUX 3HAHUW W YMEHHM, HEOOXOIUMBIX IS
MPUMEHEHUS B IPAKTUYECKON JACATEIHHOCTH, U3YYCHUN CMEKHBIX JTUCIIUILUINH;

-CIOCOOCTBOBATh HMHTEIICKTYATbHOMY pa3BUTHIO, (DOPMUPOBATH KadecTBa,
HEO0OXOMMbIC YEJIOBEKY ISl TIOJTHOIICHHOM KU3HU B COBPEMEHHOM OOIIIeCTBE,



CBOMCTBEHHBIE MAaTEMAaTUYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUHU, JIOTMYECKOIO  MBIIUICHUS, IPOCTPAHCTBEHHBIX  IPEACTABIICHUM,
CHOCOOHOCTH K MPEOJI0JIEHUIO TPYAHOCTEH;

-popmMupoBaTh mpeacTaBiICHUs 00 HAESIX M METOJAaX MaTeMaTHKH Kak
YHHUBEPCAJIBHOTO sI3bIKa HAYKM M TEXHUKHU, CPEICTBAX MOJECIUPOBAHMS SIBICHUN U
IPOLIECCOB;

-BOCIIUTBIBaTh KyJIbTYPY JIMYHOCTH, OTHOUIEHHME K MaTeMaTHKE KakK 4YacTu
OO0IIIeUeI0BEYECKOM KYIbTYPBI, UTPAIOIICH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

2. OO0uas xapakTepuCcTHKA Kypca

Martematuka UrpaeT BaKHYIO pojb B ((OPMUPOBAHUU Y IIKOJLHUKOB YMEHHS
yunuThesa. O0yueHrne MaTeMaTHKE 3aKJIaJbIBaeT OCHOBBI Il (POPMUPOBAHUS IPUEMOB
YMCTBEHHOH JESATENbHOCTU: IIKOJbHUKH Y4YaTrcsl MPOBOAUTH aHaIW3, CPABHEHHE,
KJaccu(ukanuio OOBEKTOB, YCTAHABIMBATH MPUYMHHO - CJEJACTBEHHBIE CBS3H,
3aKOHOMEPHOCTH, BBICTPauBaTh JIOTMYECKHE LENOYKU paccyxaeHuil. W3yuas
MaTEeMaTHKy, OHU YyCBauBaIOT ONpeleiEHHbIE OOOOLIEHHBIE 3HAHUS U CIOCOOBI
NeHCTBUI. YHUBEpCaJbHbIE MaTeMaTHYECKHUE CIIOCOOBI IMO3HAHUS CIOCOOCTBYIOT
LIEJIOCTHOMY BOCIPHUATHIO MHUPA, MO3BOJISIOT BBICTPAUBATh MOJEIIH €r0 OTACIIBHBIX
IPOLIECCOB U SIBJICHUM, a TAaKXKe SIBJISIFOTCSI OCHOBOM (POPMHUPOBAHUSI YHUBEPCAIBHBIX
y4eOHBIX JEeUCTBUN. YHUBEpcalbHbIE YUeOHbIE NEUCTBUS 00ECHEUMBAIOT YCBOCHHE
OPEIMETHBIX 3HAHUN M MHTEJUIEKTYalbHOE pa3BUTHE YYalluxcsi, (OPMUPYIOT
CIOCOOHOCTB K CAMOCTOSITEIbHOMY MTOMCKY M YCBOEHHUIO HOBOM MH(OpMaIMU, HOBBIX
3HAHWU U cIOCOOOB JEHCTBUM, YTO COCTABIISIET OCHOBY YMEHHUSI YUUTHCS.

3. MecTto Kypca B yueOHOM IJIaHe

basucHblil y4eOHbIN (0Opa3oBaTenbHBIN) IJIaH HAa M3YYEHHE MATEeMaTUKU B
OCHOBHOHM IIKOJ€ OTBOAUT B 5 kimaccax — 204 wgacos, 6 kiaccax-204 wyacos, 7
knaccax-204, 8 kmaccax — 204 gaca, 9 kmaccax- 204 gaca. Bcero 1020 ypokos.

[Ipenmer «Matematnka» B 7 — 9 Kiaccax BKIIOYAeT B ceOS HEKOTOPHIC
BONPOCHl  apU(PMETHKH, pa3BUBAIOIIME YHUCIOBYI JIMHUIO 5—6  KJIaccos,
anreOpanveckuii maTtepuain, >JeMEHTapHble (YHKIUH, 3JIEMEHThl BEPOSTHOCTHO-
CTAaTUCTUYECKOW JIMHUM, a TakKe TIE€OMETPUYECKUH MaTepuan, TpaJulluOHHO
U3y4aloTCsl, €BKJINI0BA FEOMETPHS, JIEMEHThI BEKTOPHOU alireOpbl, FEOMETPHUUECKHE
npeoOpazoBanus. Paznen «AnreOpay» BKIIOYACT HEKOTOPHIC BOMPOCH apru(METHKH,
pa3BUBAIOIIME YHUCJIOBYI0 JIMHUI0O 5—6 KJIaccoB, COOCTBEHHO airedOpanveckuii
Martepuall, dIeMeHTapHbIe (YHKIUH.

B paMKkax yuyeOHoro paszaena «['eoMmeTpus» TpPaaUIMOHHO H3y4aroTCH,
€BKJIUJIOBA TE€OMETPHs, DJIEMEHThl BEKTOPHOM  anreOpbl, T'€OMETPUUYECKUE
npeoOpa3zoBaHus.

4. IleHHOCTHBIE OPHEHTHPBI CoAepKaAHUA Kypca «MaremaTuka»

Matematnueckoe 00pa3oBaHHE UIPAET BAXKHYIO POJIb, KaK B MPAKTUYECKOM,
Tak M B JyXOBHOW »Xu3HU oOmiectBa. I[lpakThueckass CTOpOHa MaTeMaTH4YECKOrO

oOpa3oBaHus cBsizaHa ¢ (OPMHPOBAHUEM CIIOCOOOB JEATEIHHOCTH, AYyXOBHAS — C
WHTCIICKTYaJIbHBIM Pa3BUTHEM dYeJIoBeKa, (OPMHUPOBAHHEM XapakTepa W OOIIel
KYJIBTYPBI.

[TpakTHyeckast mOJE3HOCTh MAaTEMATUKH OOYCIIOBJIEHA TEM, UTO €€ MPEAMETOM
SBISIIOTCA  (DYHIAMEHTAJIbHBIE CTPYKTYPBl PEAJbHOTO MHpa: MPOCTPAHCTBEHHBIC



GOpMbI M KOJWYECTBEHHBbIE OTHOIIEHHS — OT MPOCTEUIINX, YCBAaUBAaE€MBIX B
HEIMOCPEJICTBEHHOM OIIbITE, A0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX ISl Pa3BUTHSA
Hay4YHBIX U TEXHOJIOTUYECKUX UCH.

be3 6a30Boit MaremMaTuuecKon MOJArOTOBKH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B MIKOJIe MaTeMaThKa CIyKUT ONMOPHBIM MPEAMETOM JIS
M3YYEHHS] CMEXKHBIX JUCHUIUIMH. B 1OcCie MIKOJBHOW JKW3HU  PEATbHOU
HEOOXOJMMOCTBIO B HAIIIM JHU SIBJISIETCS HEMpPEphIBHOE OOpa3zoBaHUE, 4TO TpeOyeT
MOJTHOIIEHHOW 0a30Boi  00Imeo0pa3oBaTeIbHOM MOATOTOBKHA, B TOM 4YHCIE U
maTemaTnueckoii. M HakoHen, Bce OOJbIIEe CHENHATBLHOCTEH, TI/€ HEOOXOAUM
BBICOKHI YpOBEHb 00pa30oBaHUs, CBSI3aHO C HEMOCPEICTBEHHBIM MPUMEHEHHEM
MaTeMaTHUKUd (PKOHOMHUKA, OusHec, (QuUHAHCH, (U3MKA, XUMHsS, TEXHHUKA,
uH(popMaTHKa, OUOJIOTHS, MCUXOJOTUS U Ap.). Takum 00pa3om, pacmivpsercs Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaTEMaTUKa CTAHOBUTCS 3HAYUMBIM ITPEIMETOM.

OOyueHne MaTeMaTHKE JAaeT BO3MOXKHOCTb Pa3BUBaTh Yy YYallMXCS TOYHYIO,
HPKOHOMHYI0 UM MH(POPMATUBHYIO pEub, YMEHHE OTOMpaTh HauOoyiee MOAXOJAIIHNE
A3BIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHE, TpaUUECKUE) CPEICTBA.

W3ydyeHne MaTeMaTUKHU CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA,
NOHUMAHUIO KpPAaCOThl M H3SIIECTBA MAaTEMAaTHYECKUX PACCYKICHHU, BOCIPHUATHIO
reOMETPUUYECKUX (OPM, YCBOCHHIO HJIEU CUMMETPUHU.

S. IInanupyemsbie pe3yJbTaTbl H3y4YeHHMs Y4YeOHOro mnpeaMera B
cooTBeTcTBUM ¢ TpedoBaHuamu ®I'OC OO0

OOyuaroiuecs € 33J€p>KKOW MCHUXUYECKOTO Pa3BUTHS MOJIYYarOT LIEH30BOE
o0Opa3oBaHuEe, MO3TOMY IUIAHUPYEMbIE PE3YJIbTAThl OCBOCHHS YYEOHOro MpeaMeTa
«Marematuka» sl 3TOM KaTeropuu oOydarouuXxcsi COOTBETCTBYIOT TpeOOBaHUSIM
dI'OC 000.

N3yyeHue MaTeMaTUK B OCHOBHOM IIKOJIE Aa€T BO3MOXKHOCTh 00YyYaroluMcs
JOCTHYB CIEAYIOIINX PE3yJbTaTOB PA3BUTHS:

l. B auunocmnom nanpagnenuu:

JINYHOCTHBIE pe3yIbTaThl OTPAXKAKOT:

1) BOCIIMTAHUE POCCUUCKOW TPAKIAHCKOM MICHTUYHOCTH: NATPUOTHU3MA,
yBaxkeHuss K OTedyecTBy, NPOLLIOE M HACTOSIIEE MHOTOHAIMOHAIBHOIO HApoJa
Poccuu; oco3HaHue CBOEH 3THUYECKOW MPUHAMJICKHOCTH, 3HAHUE HWCTOPHHM, S3bIKA,
KyJbTYpPhl CBOEIO HApOJa, CBOErO0 Kpas, OCHOB KYJbTYpPHOI'O Hacieaus HapoIOB
Poccun u denmoBeuecTBa; YCBOGHHME T'YMAaHHUCTHUYECKHX, JIEMOKPATUYECKUX U
TPaJAMLIMOHHBIX  LEHHOCTEH  MHOTOHAIIMOHAJIBLHOTO  POCCHUHCKOrO  OOIIECTBA;
BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH U J0Jira nepes PoauHoi;

2)  ¢dopMHUpOBaHHE OTBETCTBCHHOTO OTHOIICHHS K YYCHHUIO, TOTOBHOCTU U
CIOCOOHOCTH OOy4YaromMXcsi K CaMOpa3BUTHIO M €aMOOOpPa30BaHMIO Ha OCHOBE
MOTHBallMM K OOYyYEHHMIO W TIO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO
JTanbHEHIIe WHIUBUIYyAIbHOW TPaeKTOpUU OOpa3oBaHUs Ha 0a3e OPHUEHTHPOBKH B
mupe mpodeccuil U MpodecCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTONYMBBIX
MO3HABATEJIbHBIX MHTEPECOB, a TaKkKe Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOTO
OTHOUIEHUS K TPYIy, Pa3BUTHS OIbITA YYACTUS B COUMAIBHO 3HAUUMOM TPY/JIE;

3)  dopmMupoBaHHE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO  pa3BUTUSl HayKl W  OOILIECTBEHHOW  IPaKTHKH,



YUHUTBIBAIOIIETO COLMANBHOE, KYJbTYPHOE, S3bIKOBOE, AYXOBHOE MHOrooOpasue
COBPEMEHHOT'0 MHPA;

4)  (GhopMHUPOBaHHE OCO3HAHHOIO, YBAXHUTEIBHOTO M JTOOPOXKEIATSIHLHOIO
OTHOUIEHUS K JIPYroMy YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYIbTYpE, S3BIKY,
Bepe, TPAXKTAHCKON MO3UIUHU, K UCTOPUH, KYJIbTYpE, PEIUTUU, TPAAULIUIM, SI3bIKaM,
IEHHOCTSIM HapoJioB Poccuu M HaponoB MHpa; TOTOBHOCTU U CIIOCOOHOCTH BECTU
JMAJIOT C IPYTUMH JIFOJIbMU U JJOCTUTaTh B HEM B3aUMOIIOHHUMAaHMUS;

5)  ocBocHHE COIMAIBLHBIX HOpPM, MPAaBHWJI IOBEACHUS, pOJeH U (opm
COLIMAJIBHOM JKW3HU B Tpynmnax U COOOLIECTBAX, BKIIOYAsl B3POCIbIE U COLIMAIbHBIE
COOOIIECTBA; y4yacTWE B IUKOJIBHOM CAMOYIPAaBJICHUM M OOIIECTBEHHOW >XKW3HU B
Ipejesiax BO3PACTHBIX KOMIIETEHIMH C Y4€TOM PETHMOHAIbHBIX, ATHOKYJIbTYPHBIX,
COLIMAJIBHBIX 1 S KOHOMUYECKUX OCOOEHHOCTEN;

6)  pa3BUTHE MOPAIBHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHUU
MOpaJbHBIX HpOOJIEeM HAa OCHOBE JIMYHOCTHOIO BbIOOpa, (HOpMHUpOBaHME
HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MMOBEACHUSI, OCO3HAHHOTO U OTBETCTBEHHOTO
OTHOILIEHUSI K COOCTBEHHBIM MOCTYIIKAM;

7)  dopmupoBaHME KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIICHUH |
COTPYIHMYECTBE CO CBEPCTHHKAMH, JETbMHU CTaplIero M MIIAAIIEro BO3pPaCTa,
B3pOCJILIMM B IIpolecce oOpa3oBaTeNbHOM, OOIECTBEHHO IOJE€3HOW, Yy4eOHO-
MCCJIEI0BATENBCKON, TBOPUYECKON U JPYTMX BUJIOB JEATEIBHOCTH;

8) dbopMupoBaHUE IIEHHOCTH 370pOBOr0 M 0Oe30mMacHOTrO o0pasa >KHU3HU,
YCBOEHHUE MPaBUJl UHJIMBHUAYATbHOTO M KOJJIEKTUBHOTO O€30MAaCHOTO IO BEACHHS B
YpEe3BbIYAMHBIX CHUTYalUsAX, YIPOXKAIOLIUX >KU3HU U 3I0POBBIO JIIOJIEH, NpPaBUII
MOBEACHUS HA TPAHCIIOPTE U HA JOPOTax;

9) (GOpMHpPOBAHUE OCHOB 3KOJIOTMUECKOW KYJIBTYpPbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YPOBHIO  3KOJIOTMUECKOTO  MBIIIJIEHUS, Pa3BUTHE  OIbITA
HKOJIOTUYECKH OPUEHTHUPOBAHHOW pe(IECKCUBHO-OIEHOYHOW U MPAKTHYECKOM
NESITEIbBHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHHE 3HAYEHUS CEMbU B XKHM3HH YEJIOBEKa M OOIECTBA, MPUHSATHE
LEHHOCTU CEMEWHOM MU3HHU, YBaXUTEJIbHOE M 3a00TJIMBOE OTHOIIECHHE K YJIEHaM
CBOCH CEMbH;

11) pa3BUTHE ACTETHYECKOTO CO3HAHUS YepPe3 OCBOCHUE XYI0)KECTBECHHOTO
Hacienuss HapoloB Poccuu W Mupa, TBOPYECKOW JESITEIBHOCTH 3CTETHYECKOIO
XapakTepa.

Il. B Memanpeomemnom nanpaenenuu:

MeranpeameTHbie pe3yJbTaThl OTPAKAIOT:

1)  yMeHHE caMOCTOSITEIIBHO ONPEIEISTh eI CBOCTO OOYYCHUSs, CTABUTH U
dbopmynaupoBath sl ce0s HOBbIE 331Ul B yueOe U MO3HABaTEIbHOU JESTEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM JEATEIbHOCTH;

2)  yMEHHE CaMOCTOSTEIbHO TUIAHMPOBATH MYTH JOCTIKEHHUS IIeJIeH, B TOM
qyclie albTepHATHUBHBIC, OCO3HAHHO BBHIOMpPATh HambOojee 3(PPEeKTUBHBIE CIIOCOOBI
pelieHus: yueOHbIX U MO3HABATENbHbIX 33/1a4;

3)  yMeHHe COOTHOCUTH CBOM JCHWCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH,
OCYULIECTBJISITh KOHTPOJIb CBOEH NEATEIILHOCTH B MPOLECCE JOCTHKEHHS pe3yibTaTa,



OTIPEAETATh CIOCOOBI IEHCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUH U TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JIEHCTBHSI B COOTBETCTBUH C U3MEHSIOLIEHCS CUTYyalUEH;

4)  yMcHHE OILICHMBATh NPABWIBHOCTh BBINOJHEHUS Y4eOHOH 3amaun,
COOCTBEHHBIE BO3MOKHOCTH €€ PELLCHUS;

5)  BnazeHHe OCHOBAMHU CAMOKOHTPOJISI, CAMOOICHKH, TIPUHSTHUS PEIICHUN U
OCYILIECTBIIEHUS! OCO3HAHHOT'O BHIOOpA B y4eOHOM U TO3HABATENbHON 1€ATEIbHOCTH;

6)  yMeHue ompenensTh MOHITHS, CO3/aBaTh OOOOIICHUS, YCTaHABIHUBATH
aHaJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUU
JUIS  KJIacCHU(PHUKAIMM, YCTaHABIUBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3H, CTPOUTH
JIOTUYECKOE PACCYXKACHUE, YMO3AKIIOYEHHE (MHIYKTUBHOE, JEIyKTUBHOE MU IIO
aHAJIOrUM) U JI€JaTh BBIBOJIBI;

7)  yMeHHWe co3JaBaTh, IPUMEHATH M MPEOOPa30OBBIBATH 3HAKH U CUMBOJIBI,
MOJIEJIA U CXEMBI JUIsl pEHICHUS] y4€OHBIX U TO3HABATEbHBIX 33/1a4;

8)  cMbICIOBOE UTCHUE;

9)  yMeHHEe OpraHU3OBHIBATH Y4YeOHOE COTPYAHHUYECTBO M COBMECTHYIO
JESATEIBHOCTh C YUUTEJIEM M CBEpPCTHUKAaMU; paboTaThb MHAUBUAYAIbHO U B TPYMIIE:
HaXoAUTh OOllee peuleHHe W pa3peliaTb KOH(PJIUMKTHI Ha OCHOBE COTJIACOBAHUS
NO3UIMI U yueTa UHTepecoB; (OPMYJIUPOBaTh, APIYMEHTUPOBATh U OTCTaUBATh CBOE
MHEHUE;

10) yMeHHE OCO3HAHHO WCIIOJIL30BATh PEUYEBBIC CPEICTBA B COOTBETCTBHU C
3a/layeil KOMMYHHMKAIMU JJI BBIPAKEHUS CBOMX YYBCTB, MBICIEH U MOTPEOHOCTEN;
TUTAHUPOBAHUS U PETYIISILIMU CBOEU JEATENbHOCTH; BJIAJIEHUE YCTHON U MUCbMEHHOU
PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) ¢opmupoBaHUE U pa3BUTHE KOMIICTECHTHOCTH B 00JIACTU MCIIOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosiorui (nanee MKT — xommereHIun);
pa3BUTHE MOTUBALIMM K OBIAJEHUIO KyJIbTYpOl aKTUBHOIO MOJIb30BAHUS CIOBApSIMHU
U APYTUMH OUCKOBBIMHU CHCTEMAMU;

12) ¢opmupoBaHHE W PA3BUTHE OSKOJOTHYECKOTO MBINUICHUSA, YMEHHUE
IIPUMEHATh €r0 B MO3HABATEIIbHOM, KOMMYHHUKATUBHOW, COLMAJIbHOW IPAKTUKE U
poheCCHOHAIBHOM OPUEHTAIIUH.

1. B npeomemnom nanpagienuu:

IIpeamMeTHbIe pe3yabTaThI:

1)  ¢dopmupoBaHUe MpEACTABICHHI 0O MATEMATHKE KaK O METOJE TO3HAHHUS
JNENUCTBUTEILHOCTH, IMO3BOJISIONIEM OMUCHIBATh M U3Yy4aTh pPEaIbHbIE MPOLECCH U
SIBJICHUS,

2)  pa3BUTHE yMEHUH pabOTaTh C Y4YEOHBIM MaTEMATHYECKUM TEKCTOM
(aHaIM3MpOBATh, M3BIEKATh HEOOXOAUMYIO HWH(GOPMAIMIO), TOYHO U TPaMOTHO
BBIPAKAaThb CBOM MBICIM C TPUMEHEHHMEM MAaTEeMaTUYeCKOW TEPMUHOJIOTUU U
CUMBOJIMKH, TPOBOJUTH KJIACCU(PUKALIMH, TIOTHUECKHE 00OCHOBaHUS, JOKA3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKICHUN;

3)  pa3BUTHE TPEACTABICHWH O UYHUCIIE M YHCIOBBIX CHCTEMAaxX OT
HaTypaJbHbIX [0 JIEWCTBUTENIbHBIX YHWCEJ; OBJIAJCHUE HaBbIKAMU YCTHBIX,
NMCbMEHHBIX, THCTPYMEHTAJIbHBIX BbIUMCICHUI;

4)  OBIAJCHWE CUMBOJBHBIM S3BIKOM aireOpbl, MpHEMaMH BBITOTHEHHS
TOXKJIECTBEHHBIX MpeoOpa3oBaHUil BBIPAKECHUN, pEIICHUS YypaBHEHUH, CHCTEM



YpaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHS MOJEIUPOBATh pealbHbIC
CUTYaIlMH Ha SI3bIKE alNreOphbl, UCCIEA0BAThH MOCTPOCHHBIE MOJICNIN C UCIIOJIb30BAHUEM
anmnapara anreOpbl, UHTEPIPETUPOBATH MOJIYYCHHBINA PE3YIIbTAT;

5) OBJIaJICHUE CHUCTEMOM (YHKIMOHAJIBHBIX TOHSTHH, pa3BUTHE yMEHUS
UCIIOJIb30BaTh  (DYHKIHMOHAJIbHO-TpadUyYeCKUe TMPEACTABICHUS JJisi  PEIICHUS
pa3IMYHBIX MaTEMaTUYECKUX 3ajad, JUIsl ONHCAHUS M aHAIW3a pPeabHBIX
3aBUCHUMOCTEH;

6) OBJIAJICHUE T€OMETPUUYECKUM S3BIKOM; PA3BUTHE YMEHMS HMCIOJIb30BAThH
€ro Il ONMCAaHMS IPEAMETOB OKPYXKAIOWIEr0 MHpPA; Pa3sBUTHE NMPOCTPAHCTBEHHBIX
IpeICTaBICHUN, N300pa3UTEIbHBIX YMEHHH, HABBIKOB T€OMETPUUECKUX MTOCTPOCHHUIA;

7)  ¢dopMHupOBaHHE CHCTEMATHUECKUX 3HAHUH O IUIOCKHX (HUTypax M HX
CBOMCTBAX, IPEICTABICHUN O MPOCTEUIINX IPOCTPAHCTBEHHBIX TENAaX; Pa3BUTHE
YMEHHM MOJEIUPOBAHUS PEANBbHBIX CUTyallMd Ha SI3bIKE T€OMETPHUH, WCCIICTOBAHMS
IIOCTPOEHHOM MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHUH U TEOPEM,
anmapata anreOpbl, pelIeHUs] TEOMETPUUECKUX U MPAaKTUYECKUX 3a/1a4;

8) OBJIQZICHUE MPOCTEHIIMMH CIOocOOaMH TMPEACTAaBICHUS M aHajau3a
CTATUCTUYECKUX JIaHHBIX; (OPMHUPOBAHUE MPEJICTABICHUM O CTAaTUCTHYECKHUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE M O Pa3IUYHbIX CIOCO0aX MX M3y4YEHUS, O
IPOCTEHIINX BEPOSTHOCTHBIX MOJEINSX; pa3BUTHE YMEHUH U3BJIEKaTh UH(OpMAIIHIO,
OpEJCTaBICHHYI0 B Ta0nMlax, Ha Juarpammax, Trpadukax, ONHCHIBaTb U
aHANIM3UPOBaTh MAacCUBbl  YHCJOBBIX JAHHBIX C TMOMOUIBIO  MOAXOASIIMX
CTaTUCTUYECKUX XapaKTEPUCTHK, HCIOJIb30BaTh MOHMMAaHUE BEPOATHOCTHBIX
CBOMCTB OKPY’KaIOIIUX SIBJICHUW IPY NPUHATUU PELIEHU;

9)  pa3BuTHE YMEHUWI TPUMEHATh W3YYCHHBIC TMOHITHS, pPE3YJIbTaTH,
METOABI JUIsl PEIIEHUS 3a4ad IPAKTUYECKOrO XapakTepa W 3alad U3 CMEKHBIX
JUCHUIUIMH C MCIHOJb30BaHUEM MpPU HEOOXOJIMMOCTH CIPABOYHBIX MAaTEepUaJIOB,
KOMITBIOTEPA, MTOJIB30BATHCS OLEHKOM Y MPUKUIKON NPH MPAKTHYECKUX pacyeTax.

HarypaJjabHbie yncaa. [poou. PanuonanbHbie yucaa

BBINyCKHUK HAyYUTCS:

-[IOHUMATh OCOOEHHOCTHU JECITUUHON CUCTEMBI CUMCIICHUS;

-OIIEpUPOBATh MOHATHUSMMU, CBSI3aHHBIMU C JICJIMMOCTBIO HATYPAJIbHBIX YHCET;

-BBIp@XKaTh YWCJIa B OKBUBAJICHTHBIX (Gopmax, BbIOMpas HauOoiee
NOAXOMSIIYI0O B 3aBUCMMOCTM OT KOHKPETHOM CHUTyallUd; -CpaBHHUBaThb H
YIOPSIA0UMBATh PAlMOHAIBHBIE YHUCIIA;

-BBIMOJIHATh BBIYMCICHUS C PALMOHAJIBHBIMU YHUCJIAMH, COUYETash YCTHBIE W
MUCbMEHHbIE TPUEMBI BBIYMCIICHUM, IPUMEHEHHE KAJIbKYJIATOPA;

-UCIIOJIb30BATh MOHATHS M YMEHHS, CBSI3aHHBIE C IPONOPUHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMH, B XOJ€ PEUIEHUS MATEeMaTHUYECKUX 3aJad W 3a4ad U3
CMEXHBIX IIPEIMETOB, BBIIOJIHATH HECIOKHBIEC TPAKTUYECKUE PACUETHI.

Buinycknuk noxyuum 603mooicHocmy:

-NO3HAKOMUMBCA C NOZUYUOHHLIMU CUCMEMAMU CHYUCTIEHUA C OCHOBAHUAMU,
omauunvimu om 10;

-yenyoums u paseums NpeoCmasieHus 0 HAMypaibHbIX YUCIAAX U CBOUCMBAX
oenumocmu,




-HAYYUMbCA  UCNOTBL306AMb  NPUEMBL,  DAYUOHATUSUPYIOWUE  BbIYUCTEHUS,
npuobpecmu NPuBbIYKY KOHMPOJIUPOBAMb BGbIYUCIEHUS, 8blOUPAs NOOXOOAWULL OISl
cumyayuu cnocoo.

JlecTBUTEIbHBIE YHCJIA

BbIlTyCKHUK HAYYUTCS:

-MCTOJB30BaTh HAuyaJbHBIC MPEJCTABICHUS O MHOMXECTBE JCHCTBUTEIBHBIX
YHCelT;

-OMIePUPOBATH MOHATHEM KBaJPATHOTO KOPHS, IPUMEHSThH €TI0 B BEIYHCICHUSX.

Buinycknux nonyuum 603moxicHocmyb:

-pa3eums npeocmaesieHue 0 Yucie U YUCi08blX CUCeMAax Om HamypaibHbIX 00
0elcCmeumenbublX yucen, 0 poau SblYUCICHUL 8 NpaKmuke, -pazeumv u yayoumo
3HAHUSL O OeCAMUYHOU 3anucu OelCmEUMENbHbIX uYucel (nepuooudeckue u
Henepuoouyeckue opoou).

HN3mepenus, npudInKeHusi, OLEHKH

BhIlTyCKHUK HAYYUTCS:

-ICTOJB30BaTh B XOJI€ pELIEHUs 3a7ad dSJEMEHTapHbIC TPE/ICTABICHUS,
CBSI3aHHBIC C MIPUOJIMKEHHBIMU 3HAYEHUSIMU BEJIMYUH.

Buinycknux nonyyum 6o3modicHocmy.:

-NOHAMb,  YMO  4YUCIOBble  OAHHble, KOMOpble  UCNONL3VIOMCA 04
Xapakxmepucmuku 00beKmos OKpyHcawe2o mupa, ABNAIOMCSL
NpeuMyujecmeeHHo

NPUOTIUINCEHHBIMU, YO NO 3aNUCU NPUOTUNCEHHBIX ZHAUEHUL, COOePHCAUJUXCS
8 UHGDOPMAYUOHHBIX UCTMOYHUKAX, MONHCHO CYOUMb O NOCPEUHOCIU NPUOTUNCEHUS,

-NOHAMb, YMO NOSPEULHOCMb Dpe3yIbmama GblYUCTEeHUll O00JIHCHA OblMb
couzmMepuMa ¢ NO2PeUtHoOCmbI0 UCXOOHBIX OAHHDbIX.

AJsiredOpanvecKue BbIPAKEHUA

BBINyCKHUK HAyYUTCS:

-OMEPUPOBATH TOHITHSIMHU «TOXKIECTBO», «TOXKJIECTBEHHOE MPEeoOpa3oBaHUE),
peniath 3a7a4u, coaepxaiire OyKBeHHbIC JaHHBIC; padoTaTh ¢ hopMyamMu;

-BBITIOJHATH MPEOOpa30BaHUs BBIPAKEHUH, COJEPIKAIINUX CTENEHU C IEIBIMU
MOKA3aTeJIIMHU W KBAJPATHBIC KOPHHU;

-BBITIOJHATH TOXKJECTBEHHBIE MPEOOpa30BaHUs PAIIMOHATBHBIX BBIPAKCHUN Ha
OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUYJICHAMH U alreOpandecKuMu Apoosmu;

-BBIMOJIHATH Pa3JI0’KEHNE MHOTOWICHOB Ha MHOKHUTEIIH.

Buinyckuux noayuum 603MOoMCHOCHb HAYYUMbCSL:

-8bINOIHAMb MHO20UIA208ble NPeoOpPA308aHUsL PAYUOHATLHLIX BbIPANCEHUL,
NPUMEHSS WUPOKULL HAOOp cnocoO08 U NPUEMOS;

-NPUMEHAMb  MOJHCOeCmBeHHble NPeodpa308aHus O0ns peuleHus 3a0ad u3
PA3UYHbLIX  pazdenos  Kypca — (Hanpumep, Ol HAXOJCOeHUs  Hauboib-
we2o/HauMeHbUIe20 3HAYEHUS BbIPANCEHUST).

YpaBHeHust

BpINyCKHUK HAy4YUTCS:

-pelarb OCHOBHBIE BHJBl PAllMOHAJIBHBIX YPABHEHHW C OJHOW NEPEMEHHOMU,
CUCTEMBI JIBYX YPaBHEHUU C ABYyMS IEPEMECHHBIMH,




-MIOHUMATh YPaBHCHHE KaK BAXHEHIIYI0 MaTEMaTHYECKYI0 MOJCTb IS
OMMCAHMS ¥ U3yUYEHUS PA3HOOOPA3HBIX pEAIbHbIX CUTYaIlui, peliaTh TEKCTOBBIE

3a/1auu anredpandeckuM METOI0M;

-IIPUMEHSTh TpapUUecKue MPEACTABICHUS [JIsi KCCIEIOBAaHUS YpPaBHEHUIA,
UCCJIEIOBAHUS M PEIICHUS] CUCTEM YPAaBHEHUI C IBYMSI IEPEMEHHBIMH.

BulnyckHuk nonyuum 603mMoxicHOCHb:

-061a0emb  CNEeYUAIbHLIMU NPUEMAMU  pelleHUs YPAGHeHUl U Cucmem
VpaeHeHutl, Y8epeHHO NPUMEHAMb annapam ypasHeHuil 0l peueHus pasHoooOpa3Hblx

3a0a4 U3 MamemMamuKu, CMeNHCHbIX NpeoMemos, NPAKMUKU,

-npumensims epaguueckue npeocmasnenus Oisi UCCLeO08aHUs YPABHEeHUL,
cucmem ypasHeHuil, cooepicaujux OyKkeenHole KoIhuyuenmol.

HepasencrBa

BhITTYCKHUK HAYIUTCS:

-IIOHUMATh W TPUMEHITh TEPMHUHOJIOTMIO M CHUMBOJIMKY, CBSI3aHHBIE C
OTHOIIEHUEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABECHCTB;

-peuaTh JUHEHHbIE HEPABEHCTBA C OJIHON MEPEMEHHOMN U UX CUCTEMBI; peliaTh
KBaJIpaTHbIC HEPABEHCTBA C OMOPOW Ha rpauuecKue MpPeICTaBICHUS, -TIPUMEHSTh
anmapar HEpaBEeHCTB JIJIsl PEIICHUS 3a/1a4 U3 Pa3IUYHbIX pa3/IesioB Kypca.

Buinycknux nonyyum 603moacHocms Hayyumsca:

-pa3HOOOPA3HbIM —~ NPUEMAM — 0OKA3AMENbCMBA  HEPABEHCME,  YBEPEHHO
NPUMEHAMb annapam HepaseHcme 0s peueHust pa3Ho0OPA3HbIX MAMEeMAMUYeCcKux

3a0a4 u 3a0a4 U3 CMENCHbIX NPeOMemos, NPAKMUKU,

-npuUMeHAms 2paguyeckue npeocmasieHus 078 UCCIe008aHUsl HEPABEeHCME,
cucmem HepaseHcms, cooepicauiux OyKkeernHvle Kodpouyuenmeol.

OcHoBHbIe NOHATHSA. UHnC/I0BbIE PYyHKIMHU

BBITTYCKHUK HAYYUTCS:

-IIOHUMATh U WCIOJIb30BaTh (YHKIMOHAIBHBIC TMOHSATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

-CTpOUTh TrpaduKH dJIEMEHTApPHBIX (QYHKIMHA; UCCIEeN0BaTh CBOMCTBA
YHCJIOBBIX (PYHKITUI HAa OCHOBE M3YYEHUS TTOBEACHUS X IPAPHUKOB;

-MIOHUMATh (PYHKIIMIO KaK BAXKHEUIIYI0O MAaTeMAaTHYECKYI) MOJENb JUIs
ONMMCAHMS  TPOIECCOB M  SBICHUW  OKPYKAIOMIETO  MHpa,  MPUMEHSTH
(GYHKIIMOHATBHBIA SI3BIK JJISI OMHCAHUS W WCCIEIOBAHUSA 3aBHCHUMOCTECH MEXKITY
(bU3UYECKUMU BETUIHHAMM.

BulnyckHUK nonyuum 603MOoMCHOCHb HAYYUMbCL:

-NPOBOOUMb UCCIE008AHUSL, CEA3AHHbLE C U3YUeHUeM C8OUCME PYHKYULL, 6 MOM
yycie ¢ UCNOIb308AHUEM KOMNbIOMeEPA, HA OCHO8E 2PAPUKO8 U3YUEeHHbIX

dyukyui cmpoums 0OoNee Cr0dCHble 2paguku  (KYCOYHO-3A0AHHbIE, C
«BLIKOJIOMBIMUY MOYKAMU U M. N.);

-UCNONIBL308aMb YYHKYUOHAIbHBIE NPEeOCMABNeHUsl U CEOUCMBA (QYHKYUU 014
peulenus MamemMamuieckux 3a0ay u3 pasiuiuHulx pazoenos Kypca.

YucjioBble MOCTEA0BATEIHLHOCTH

BpINyCKHUK HAy4YUTCS:

-IOHUMATh ¥ WCIOJBb30BaTh S3bIK  TOCIEAOBATEIBHOCTEH  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );




-IIPUMEHSITh (POPMYIIBI, CBSI3aHHBIE C aAPU(PMETUUECKOW M TEOMETPHUECKOU
nporpeccueil, u ammapar, cQOpMUPOBAHHBIN MIPU U3YUEHUH JPYTUX PA3eioB Kypca,
K PEILLICHHUIO 33/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PEaJbHON KU3HHU.

Buinycknuk nonyuum 803M0#CHOCIb HAYYUIMBCAL:

-peuiams KOMOUHUPOBAHHbIE 3A0a4U C NpPUMEHeHuem Qopmyn n-2o dieHa u
CYMMbl NEPBbIX N UIeHO8 apUPMemuieckol U 2e0Mempuyeckoll npocpeccuu,

NPUMEHSSL NPU IMOM annapam ypagHeHull U HepaseHcms;

-NOHUMAMb APUPMEMUUECKYI0 U 2e0MEeMPUYECKYI0 NPOSPeccuio KaKk yHKyuu
HamypanibHO20 apeyMeHma, CeA3bl6ams apuhmMemuieckyio npocpeccuio ¢

JIUHEUHBIM POCTNOM, 2e0OMEMPUUECKYI0 — C IKCNOHEHYUAIbHLIM POCTOM.

OnucarejibHasi CTATUCTUKA

BhIlyCKHUK HAYYUTCS MCTOJIb30BATh MPOCTEHIITNE CIIOCOOBI MPEACTaBICHUS U
aHaJIN3a CTATUCTUYECKHUX JIAHHBIX.

Buinycknux _noayuum 603modcHocms npuobpecmu nepeoHAYAIbHbLIL ONbIM
opeanusayuu coopa OAHHBIX NPU NPOBEOEHUU ONpPOCad O0OUWEeCMEEHHO20 MHEHUs,
0CYWecmsanams Ux auaiu3, npeocmasiiams pe3yibmamol onpoca 8 euoe maobnuybl,
ouazpammol.

Cay4aiinbie COObITHSI M BEPOSITHOCTD

BBINYCKHUK HAy4YuTCs HAaXOAUTh OTHOCUTEIIBHYKO YacTOTY U BEPOSITHOCTH
CIIy4aitHOTO COOBITHSL.

Buinycknux — nomyuum  803moxxcHocmb  npuobpecmu  onvlm  NpO6eO0eHUs
CIYYAUHBIX IKCHEPUMEHMO8, 8 MOM YUCTIE C NOMOWBIO KOMIBLIOMEPHO20 MOOeNUPO8a-
HUS, UHMepnpemayuu ux pe3yibmamos.

KomOunaropuka

BhIlyCKHUK Hay4YUTCS peliaTh KOMOMHATOPHBIE 3a7a4l HAa HAXOXKICHUE YHCIia
00BEKTOB WJIN KOMOMHAIIUIA.

-BbinyckKHUK nOny4um 603MONCHOCMb HAYHYUMbCS HEKOMOPbIM CNeyUuaibHbIM
npUEMam peuerus KOMOUHaAmMOPHbIX 3A0ad.

Harasignas reomerpust

BBINYyCKHUK HAyYUTCS:

-pacro3HaBaTh HAa 4YEpPTEXkKaxX, PUCYHKAX, MOAEISAX U B OKPYXKAKOLIEM MHUpPE
IJIOCKUE W TPOCTPAHCTBEHHBIE TEOMETPUYECKUE (UTYPHI; -BBIUUCIATH OOBEM
MPSAMOYTOJILHOTO TTapaJlyIeICIUIEA.

Buinycknuk nonyuum 803mMo4cHOCHb:

-HAY4YUMbC  GbIYUCTAMb  00BLEMBL  NPOCMPAHCIMEEHHBIX — 2e0MEeMPUYEeCKUX
gueyp, cocmasnieHHbIX U3 NPAMOY20JbHLIX NAPALLEIenUnedos;, -pacno3Hasams
pazeépmku  Kyoa, NpAMOY20ibHO20 napaiieienunedd, NpPasuibHOU NUPAMUOLI,
yumuHopa U  KOHyca, -CmMpoums  paseeépmku  Kyoa U  NpsAMOY201bHO20
napanenenuneod,

-onpeoensams no JUHEUHbIM pasmepam pa3zeépmku ueypsl TUHelHble pa3mepbl
camoll ¢Queypvl U Haobopom; -yenyoumv U pazumMv NpPeocmasieHus o
NPOCMPAHCMBEHHBIX 2€0MEMPUUECKUX PUeypax, -Hay4umscs NPUMEHAMb NOHAMUE
Pa3zeéEpmKU 018 6bINOJIHEHUS NPAKMUYECKUX paACiémos.

I'eomeTpuyeckue purypnol

BpINyCKHUK HAy4YUTCS:
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-TI0JTb30BATHCS SI3BIKOM TEOMETPUH JJIS OTHCAHUS MPEIMETOB OKPYKAIOIIETO
MUpPa U UX B3aUMHOTO PACIIOIOXKCHHS;

-pacrmio3HaBaTh W HM300pakaTh Ha YEPTEKaX M PUCYHKAX TEOMETPUUECCKHE
burypsl 1 UxX KOHPUTYypaIuu,

-HaxOJIUTh 3HAYCHUS [JIMH JIMHEWHBIX 3JIEMEHTOB (QUTYp U WX OTHOIICHHS,
rpagycHyro Mepy yrioB ot 0 mo 180, mpuMeHsist onpeieieHNs], CBOWCTBA U MPU3HAKH
buryp M MX 3JIEMEHTOB, OTHOIICHHS (GUTYp (PaBEHCTBO, TMOA00ME, CHUMMETPHH,
MOBOPOT, TMMapajuUIeIbHBI TIEPEHOC); -ONEepPUPOBATh C HAYAIbHBIMH TTOHATHSIMH
TPUTOHOMETPHH U BBITIOJHSTH dJIEMEHTAPHBIC ONEpANK HaJl QYHKIMSIMU YTJIOB;

-pemaTh 3aJayd Ha JOKAa3aTelbCTBO, OINMUPAsSCh HA HM3YYCHHBIC CBOMCTBA
buUryp ¥ OTHONIICHWHA MEXIy HUMU W TIPUMEHSS H3YYCHHBIC METOJIbI

JTIOKa3aTeIIbCTB;

-pemiaTh HEeCJIOKHBIE 33a/1a4d Ha ITOCTPOCHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBI
MOCTPOEHUS C TTOMOIIBIO IUPKYJIS U IMHEUKHU;

-pemaTh IPOCTEUIINE TNIAHUMETPUYECKUE 3a/1a4l B IPOCTPAHCTBE.

Buinycknux nonyyum 603modicHocms:

-0671a0emb Memooamu peueHus 3a0ay Ha BblYUCTIeHUs U OOKA3AMEeNbCMBA.:
MemoooM Om NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepedbopa 8apuaH-mos u
MEMOOOM 2eOMEMPULECKUX MECH MOYEK,

-npuodpecmu OnvImM NPUMEHEHUs. A12eopauiecKo2o U mpuUeOHOMEempU4ecKo20
annapama u uoeti 08UNCEHUSA NPU PeULeHUU 2eOMeMPUYECKUX 3a0al,

-061a0emb  MPAOUYUOHHOU CXeMOU peuwleHuss 3a0aiy HA HNOCMpoeHue ¢
HOMOWBIO YUPKYIA U JUHEUKU: aHAlu3, nocmpoenue, 00KA3ameibCmeo u

uccneoosauue;

-HAYYUMbCL peuams 3a0ayu Ha NOCMPOoeHUue MemoooM 2eoMempuiecKo2o
Mecma moyex u Memooom noooousi;

-npuobpecmu  onvim UCCIE008AHUSL CBOUCME NIAHUMEMPUYeCcKUx uayp ¢
NOMOWBIO KOMNBIOMEPHBIX NPOCPAMM;

-npuobpecmu onvlm BbINOJHEHUs NPOeKmo8 no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompesxkos no gopmyney.

N3mepeHue reoMeTpuYeCKUX BeJTUYHH

BBINyCKHUK HAy4YUTCS:

-HCTIOJIb30BaTh CBOMCTBA U3MEPEHUS JIJINH, IUIOMIAICH U YIJIOB MIPU PEIICHUN
3alad  Ha HaAXOXKJICHHWE JUIMHBI OTpE3Ka, JUIMHBI OKPY)KHOCTH, JJIUHBI JIyTH
OKPYXKHOCTH, TPaJlyCHOM MEPHI yIia;

-BBIYUCIIATH TUTOTIA M TPEYTOJIbHUKOB, MPSMOYTOJILHUKOB,
napaieIorpaMMOB, Tparelnii, KpyroB U CEKTOPOB;

-BBIUUCIIATE JUIMHY OKPYXXHOCTH, JITMHY JYyTH OKPY>KHOCTH;

-BBIUMCIIATh JJIMHBI JIMHCWHBIX 3JIEMEHTOB (UTYp W WX YTJIbI, HCIIOIb3YS
dbopMyIIBl TJIMHBI OKPY>KHOCTH U JUTMHBI JYTH OKPY>KHOCTH, (POPMYJIBI ILIOIIA]EH
duryp;

-pemaTh 3aJa4dl Ha JOKA3aTelbCTBO C HWCMOJIB30BaHHEM (OPMYIN JTHHBI
OKPYXHOCTH | JIJTMHBI TyTH OKPY>KHOCTH, POpMYII IIomaen Guryp;

-pemiaTh MPaKTUYECKHUE 3a7a4M, CBSI3aHHBIE C HAXOXKJCHUEM T€OMETPUUYECKHUX
BEITUYMH (MCTIOIB3YS TPH HEOOXOUMOCTH CIIPABOYHUKH M TEXHUYECKHE CPEICTBA).
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Buinycknux nonyuum 603moacHocnb HAyyumsbcs:

-GLIYUCTIAMb  NAOWAOU  ueyp, COCMAGIEHHbIX U3 O08yX uiu  Ooiee
NPAMOY20TIbHUKO8, NAPAJLLENI02PAMMO8, MPEy2ONbHUKO8, KPY2ad U CEeKMopa,

-8LIYUCTAMb  NIOWA0U  MHO20V20IbHUKO8,  UCHONb3YS — OMHOUIEHUS.
PABHOBENUKOCIU U PABHOCOCIMABNIEHHOCMU,

-npuUMeHAmb  aneebpauyeckull. U MmMpuUeoOHOMempuyeckull annapam u uoeu
0BUICEHUS NPU PeleHUU 3a0aY HA 8bIYUCIeHUEe NI0uadel MHO20)20/IbHUKOS.

Koopaunarsl

BhITTyCKHUK HAYYUTCS:

-BBIUMCIISITh JUIMHY OTpE3Ka MO KOOpJMHATaAM €ro KOHIIOB, BBIYUCISATH
KOOPAMHATHI CEPEINHBI OTPE3KA;

-HCTIONb30BaTh KOOPJWHATHBIA METOJ] Il W3y4YEHUS CBOWCTB TPSMBIX U
OKPY’KHOCTEM.

Buinycknux nonyyum 6o3modicHocmy.:

-0611a0emb KOOPOUHAMHBIM MemMOO0OM pelleHuss 3a0ay HA BbIYUCIEHUS U
dokazamenbcmaa;

-npuobpecmu OnvlM UCNOIL30BAHUS KOMNbIOMEPHBIX NPOSPAMM Ol AHAIU3A
YACMHBIX CIIYUAe8 83AUMHO20 PACNONONCEHUSL OKDYHCHOCMEL U NPAMbIX,

-npuobpecmu  onvlm  BbINOJHEHUsT Npoekmos Ha memy «llpumenenue
KOOPOUHAMHO20 Memooa Npu peueHuu 3a0ay Ha blYUCIEeHUsL U 00KA3amelbCmeay.

BexTopbi

BBITTYCKHUK HAYYUTCS:

-OMEepUPOBATh C BEKTOPAMH: HAXOJIUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKH, HAXOJUTh BEKTOP, PABHBIA MPOU3BEACHUIO 3aJIaHHOTO
BEKTOpa Ha YKCJIO;

-HaXOJIUTh JIJI1 BEKTOPOB, 3aJaHHBIX KOOpPAWMHATAMH: [UTMHY BEKTOpa,
KOOpJIMHATBI CyMMBI W Pa3HOCTH JIBYX U 0oyiee BEKTOPOB, KOOPJMUHATHI
MPOU3BEJICHUSI BEKTOPA HA YMCJIO, MPUMEHSSI MPU HEOOXOJUMOCTH COYETATEIbHBIMH,
IIEPEMECTUTENBHBIN U PACIPENCIUTEIbHBIA 3aKOHBI;

-BBIUMCIISITh CKAIAPHOE TPOU3BEACHUE BEKTOPOB, HAXOAWTH YOI MEXIY
BEKTOpPaMH, YCTaHABJIUBATh MEPIICHIUKYISIPHOCTD MPSMBIX.

Buinycknux nonyuum eo3zmooicnocme:

- 0811a0emb 8eKMOPHLIM MEMOOOM OJi peueHUs 3a0a4 Ha GbIYUCIeHUS U
dokazamenvbcmea;

-npuobpecmu  Onvlm  BLINOJHEHUs. NPOEKMO8 HA meMy «NpuMeHeHue
BEKMOPHO20 MEMOOa Npu peueHuy 3a0a4 Ha 8bIYUCIEeHUS U O0KA3AMeNbCMEay.

I[lnanupyembie pe3yjbTaTbl OCBOEHHSI OOY4YalOUIUMHCH C JIEerKoi
YMCTBEHHON OTCTAJOCTHI0 (HHTE/UVIEKTYaJIbHBIMHA HAPYLIIEHUSIMU) Y4eOHOro
npeamera «MaremaTuka»

OcBoenune yueOHOro mnpeamera «MaTemaTuka» OOYYaIOMUMUCS C JIETKOU
YMCTBEHHON OTCTaJOCThIO (MHTEJUICKTYyaJIbHBIMU HAPYIICHUAMH) MPEANOJiaraet
JIOCTUKEHHUE UMU IBYX BUAOB PE3YJIbTATOB: JUUHOCMHBIX U NPEOMEMHBIX.

Jluunocmmnoie:

- oco3HaHHMe ce0s Kak TpaxknganmHa Poccuu; ¢GopMupoBaHue YyBCTBa
ropoctu 3a coro Ponuny;
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- BOCIIUTAHUE YBAXUTEILHOIO OTHONIEHUS K MHOMY MHEHUIO, UICTOPUH U
KYJbTYyp€E APYTUX HAPOJOB;

- chOpPMHPOBAHHOCTh AJICKBAaTHBIX MPEACTABICHUA O COOCTBEHHBIX
BO3MOYHOCTSIX, O HACYIITHO HEOOXOJUMOM >KM3HE00ECTICUCHUN;

- OBJQJICHUE HAYAJIbHBIMM HABbIKAMH aJanTaldd B JIUHAMUYHO
M3MEHSAIOIIEMCS U Pa3BUBAIOILLIEMCS] MUPE;

- OBJIaJICHUE COIMAJIbHO-OBITOBBIMU HAaBBIKAMH, HCIIOIB3YEMBIMH B
MMOBCEHEBHOM JKHU3HMU;

- BJIQJICHUE HaBbIKAMM KOMMYHHKAllMM ¥ TOPUHSATBIMA ~ HOpPMaMH
COLIMAJIBHOTO B3aUMOJICUCTBHUS;

- CIOCOOHOCTH K OCMBICIIEHHIO COLIMATBHOTO OKPY>KEHHsI, CBOETO MECTa B
HEM, IPUHITHE COOTBETCTBYIOIIMX BO3PACTY LEHHOCTEH U COLIMAIIBHBIX POJIEH;

- IPUHATHE U OCBOEHUE COLMAIBHON pOJId 00y4arouIerocs, MposBICHHUE
COILIMAJIbHO 3HAYMMBIX MOTHUBOB Y4€OHOH €SI TEIIbHOCTH;

- chOpPMHUPOBAHHOCTh HABBIKOB COTPYJAHUYECTBA C B3pPOCIBIMH U
CBEPCTHHKAMH B PA3HBIX COLIMAIBHBIX CUTYalIUsIX;

- BOCITUTAHUE ICTETUUECKUX MOTPEOHOCTEH, IICHHOCTEH 1 YyBCTB;

- pa3BUTHE OSTUYECKUX UYBCTB, TMPOSBICHHUE JOOPOKEIATEIBHOCTH,
AMOIMOHAJIbHO-HPABCTBEHHON OT3BIBUMBOCTH W B3aUMOIIOMOIIM, IPOSIBICHUE
CONEPEKUBAHUS K YyBCTBAM JAPYTUX JIFOACH;

- c(hOpMUPOBAHHOCTh YCTAHOBKM Ha Oe€30MacHbIi, 370pOBbIA 00pa3
KU3HM, HAJIWYME MOTUBALMM K TBOPYECKOMY TpYydy, paboTe Ha pe3yibTar,
OEpEe)KHOMY OTHOIIEHUIO K MAaTEPUATIbHBIM U TyXOBHBIM IIEHHOCTSIM;

- MPOSIBIIEHHE TOTOBHOCTU K CAMOCTOSITEIbHOM KU3HH.

Ilpeomemmnuwie pe3yromamel:

Jnst oOyvaronuxcs ¢ JIErko YMCTBEHHON OTCTaNOCThIO (MHTEIIEKTYalbHBIMU
HapylICHUSIMA) BBIACISIIOT J1BA YPOBHSI OBJIAJICHHSI MPEIMETHBIMH pPE3yJibTaTaMMU:
MUHUMAJILHBIA U JJOCTATOYHBIM.

MuHUMaJIbHBINA YPOBEHb:

-3HaHue yuciaoBoro psaa 1—100 B mpsMoM MopsiaKe; OTKIIAIbIBAHUE JTHOOBIX
yrcen B peaenax 100, ¢ ucnonb30BaHUEM CYETHOTO MaTepuaa;

-3HaHWE€ Ha3BaHUM KOMIIOHEHTOB CJIOKCHMS, BBIYUTAHUS, YMHOXKECHUS,
JIeTICHNS;

-IOHUMAHUE CMbICTa apUPMETHUECKUX JEUCTBUN CIOKEHUS W BBIYMTAHUA,
YMHOKEHHUS U JIeJIeHUs (Ha paBHbIC YacTH).

-3HaHWE TA0JIULIBl YMHOXKEHHUS OJJHO3HAUYHBIX YKCeN 110 5;

-IIOHUMAHKE CBA3M TAOJIMIl YMHOXEHUS U JIeJICHUs, MOJIb30BaHUE TaOIuIaMu
YMHOEHUSI Ha TIe4aTHOW OCHOBE JIJISI HAXO0XJEHUS MPOU3BEICHHUS U YaCTHOTO;

-3HaHUE NOpsJIKa IeUCTBUM B MpUMepax B JiBa apu(PMETHUECKUX IEHCTBHUS;

-3HAaHHWE W [PUMEHEHUE T[EPEMECTUTEILHOIO CBOICTBA CIIOXKEHUS U
YMHOXEHUS,

-BBINIOJIHEHUE YCTHBIX M MUCHBMEHHBIX JEUCTBUU CIOXKEHUS W BBIUUTAHUS
yucen B npexaenax 100; -3HaHue eAUMHUIl U3MEpeHUs: (MEpbl) CTOMMOCTH, JJIMHBI,
MaccChl, BDEMEHHU U UX COOTHOIICHUS;
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-pa3IuyueHne YHCell, TOJYYCHHBIX TPU CYETe W HM3MEPEHHUH, 3alUCh YHCIIA,
MOJIYYEHHOTO TMPU HM3MEPEHUU JBYMsI MEpaMu; -IMOJIb30BaHWE KaJeHAapeM JUis
YCTaHOBJICHUSI MOPSIIKAa MECSIIEB B TO/Y, KOJMYECTBA CYTOK B MeCsIaX;

-OIpe/ieNIeHHe BPEMEHH 110 YacaM (OJHUM CIIOCOO0M);

-peleHue,  COCTaBJIEHHWE,  WUIIOCTPUPOBAHUE  M3YYEHHBIX  MPOCTHIX
apu(pMETHUYECKUX 3a]1aY;

-pelleHue COCTAaBHBIX apU(PMETUUYECKUX 3a7ad B JBa JEHUCTBUA (C MOMOIUIBIO
YUHTEIA);

-pa3IMueHrue 3aMKHYTHIX, HE3aMKHYTBIX KPHUBBIX, JIOMAaHBIX JIMHUW;
BBIYHCIICHUE JIJTMHBI IOMAHOM;

-y3HaBaHWE, Ha3bIBAaHUE, MOJACIUPOBAHUE B3aWUMHOTO TIOJIOKCHUS JBYX
MPSMBIX, KPUBBIX JIWHUHN, QUTYP; HAXOKICHUE TOUYKH TIepeceUeHusI0e3
BBEIYCPUYNBAHMSI,

-3HAHWE  HA3BaHUW  DJIEMEHTOB  YETHIPEXYTOJILHUKOB;  BBIYEPUYUBAHUE
NpsIMOYToJIbHUKA (KBajpara) C TIOMOIIBI0O YEPTEKHOTO TPEYyrojbHUKA Ha
HEJIMHOBaHHOM Oymare (C MOMOIIBIO YUUTES);

-pa3inueHue OKPY>KHOCTH M Kpyra, BbIUEPUMBAHUE OKPY>KHOCTH Pa3HBIX
pPaanycoB.

Hocmamounbwiti yposeHs:

-3HaHue yucnoeo2o psaoa 1—100 é npsamom u oopamuom nopsioxke;

-cyem, NPUCYUMDBIBAHUEM, OMCYUMbIGAHUEM NO eOuHuye U pPasHbiMu
yucnosvimu epynnamu 6 npeoenax 100; -omknaoviganue 1106vix yucen 8 npedenax 100
C UCNONIL308AHUEM CUEMHO20 MAMeEPUana;

-3HaHUe HA36aHUSL KOMNOHEHMOS CIOMCEHUS, GblYUMAHUS, YMHON}CEeHUs,
oeneHusi;

-NOHUMAHUE CMbICIA APUPMEMUUecKUx OetcmeUutl CI0HCeHUsl U GblYUmMaHusl,
VMHOMCEHUs U OeNleHUs (Ha pagHble Yacmu U N0 COOEPHCAHUIO),

-PA3IUYEHUEOBYX U008 OeNeHUs HA YPOBHE NPAKMUYECKUX Oelicmeull, 3HaHue
Cnoco606 YmeHUs U 3aNUCU KatHco020 8U0a OeNleHUs],

-3HaHUe MmadIUYbl YMHONMCEHUS 6CeX OOHO3HAUHbIX yucen u yucia 10; npasuna
ymuoorcenuss yucen 1 u 0, na 1 u 0, oenenus 0 u oenenusi na 1, na 10;

-noOHUManue  ceA3U  Mabnuy  YMHOMCEHUs. U  OelleHus,  HNOAb308aHUe
Mabauyamu YMHONCEHUsT HA NeYamHOU OCHO8e O/ HAXONCOEHUsl NPOU38e0eHuUs
U YACMHO20,

-3HAHUE NOPAOKA OeliCmBUll 8 NPUMepPax 8 08a apuhmemuueckux 0etcmeaust,

-3HAHUe U NPUMEHeHUe NepeMecmumenbHo20 CEOUCMBO  CIOJNCEHUs U
VMHOHCEHUSL,

-8bINOJIHEHUE YCMHBIX U NUCOMEHHBIX OeUCMEUL CIONCEHUs U BblYUMAHUS
yucen 6 npedenax 100; -3Hanue eounuy (mMep) uzmepeHus CMouMocmu, OJUHDBL,
Maccwl, BpemMeHy U UX COOMHOWEHUS,

-pasnuyenue uuces, NOJAVYEHHbIX Npu cueme U UIMEepeHuu, 3anucb yucel,
HONYYEHHbIX NPU USMEPEHUU O8YMs Mepamu (¢ NOIHbIM HADOPOM 3HAKO8 6 MENKUX
mepax),;

-3HaHUe NopsA0Ka Mecsayes 8 200y, HOMEPO8 MecAyes Om Hauala 200a; yMeHue
NONb308aMbCsL KAleHOapem 01 YCMAHO08IeHUsl NOPAOKA MeCAYes 8 200Y,
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-3HAHUEe KOAUYeCmea Cymox 6 Mecayax,
-onpeoenenue pemMeHU no 4acam mpems cnocooamu ¢ moyHOCmoio 00 I Mun;
-peuienue, cocmasienue, ULNOCMPUPOBAHUE BCEX U3VUEHHbIX NPOCHbIX

apugmemuieckux 3a0auy;

-Kpamkas  3anucv, MOOeIUPOBAHUe COOePIHCAHUS, peuleHUue COCMAaBHbIX
apugmemuueckux 3a0ay 68 06a OeUcCmeus; -pasiuderue 3aMKHYMbIX, He3AMKHYMbIX
KPUBbLX, IOMAHBIX TUHULL, 8bIUUCTIEHUE OJIUHBL TOMAHOU;

-y3Haeauue, Hasvléanue, GvbluepyusaHue, Mooenuposanue 83aUMHO20
NONOJCeHUsT 08X NPAMBIX U KPUBLIX JUHUU, MHO20Y20TbHUKO8, OKPYICHOCMEU,
HAaxoocoenue mouKu nepeceyeHus;

-3HAHUe  HA36AHUU  J]IeMEHMOG  Yemblpexy20IbHUKOS8,  GbluepuUuBaHue
NPAMOY2ONIbHUKA — (K8AOpama) ¢ HOMOWbBIO HEePMeNHCHO20 MmpeyeoIbHUKA Ha
HeUHOB8AHHOU Oymaze;

-8blUepUUBAHUE OKPYICHOCMU PAZHBIX PAIUYCOB, PA3IUYEHUE OKPYKHOCTH U
Kpyra.

6. OcHOBHOE cojiepkaHe Kypca

Apudmernka

HarypanbHbie uncna

Hartypaneubiit psa. JlecstuuHas cuctema cyucieHus. Apudmernyeckue
JIEUCTBUS C HATypaJbHBIMU YKcliaMu. CBOMCTBA apuPMETHIECKUX JICHCTBHM.

Crenenp ¢ HaTypaJIbHBIM IIOKA3aTEIIEM.

Yucnosele BBIpAXEHUs, 3HAUEHUE YHCIIOBOTO BbIpaxkeHus. [lopsaok nevicTBui
B UHCJIOBBIX BBIPAKEHUSIX, HCIIOJIB30BAHUE CKOOOK. PellleHHe TEKCTOBBIX 3ajad
apu(PpMETUIECKUMHU CITIOCOOAMHU.

Henurenn u kpartHesle. CBOMCTBA M NpPU3HAKK JAeIUMOCTH. [IpocTeie n
COCTaBHbIC yucia. Pa3zyioxeHne HaTypaIbHOTO YKCIia Ha MTPOCThIE MHOKHUTEIIH.

JleneHue ¢ 0CTaTKOM.

Hpobu

OObikHOBeHHBIE ~ apoOu. OcHOBHOE  CcBOMCTBO  Apoou. CpaBHeHue
OOBIKHOBEHHBIX  ApoOell. Apudmernyeckue JEeUCTBUSA ¢  OOBIKHOBEHHBIMHU
JTPOOSIMHU.

HaxoxaeHue 4acTu OT LEeJIoro U LeJIoro Mo ero 4acTH.

Hecsatuunsie apobu. CpaBHEHHE MECATHYHBIX ApoOeil. Apudmernyeckue
JNEUCTBUSL C JECITUYHBIMU ApoOsimu. [IpeacTtaBieHue IecsITUMHOM ApoOU B BHUIC
OOBIKHOBEHHOM JpOOU U OOBIKHOBEHHOM B BU/JIE JECATUYHOM.

[IporeHThI; HaXOXIEHWE MPOLIEHTOB OT BEJIMYMHBI W BEJIMYHMHBI TI0 €€
nporieHTaM. OTHOIIIEHWE; BbIpaKEHHWE OTHOIIEHUA B TporeHTax. [Ipomopiius;
OCHOBHO€ CBOMCTBO IIPOIOPLIUU.

Perienrie TEKCTOBBIX 3a/1a4 apu(METHIECCKUMU CITOCOOAMMU.

PanmonasnsHbIe yncia

[TonoxutenbHbIe U OTPULIATENBHBIE YUCIA, MOAYJb Yyncia. MHOKECTBO IENBIX
yucesl. MHOXECTBO pallMOHAIIBHBIX YHUCEN; PAllMOHAIIBHOE YHUCJIO KaK OTHOIICHUE
m/n, Tae T — IEJI0e YUCIO, TI— HaTtypalbHOe 4ncio. CpaBHEHHE pallMOHATBHBIX
yucen. ApudpMeTudecKkue MEUCTBUS C palnvoHaIbHBIMU 4Yuciaamu. (CBoHCTBa
apumernyeckux neiicTBuil. CTENEHb C IIeNIbIM OKa3aTeIeM.
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JIeICTBUTEBHBIC YHCIA

KBanpaTHbiil kKopeHb u3 uncia. KopeHb TpeTheil CTENEHH.

[lonsitue 00 wuppanuoHanbHOM 4Hcie. HppalnoHadbHOCTh YHCHA U
HECOM3MEPUMOCTh CTOPOHBI M JUAroHalu KBajpaTa. [lecsTuuyHble MpUOIMKEHUS
UppaIMOHATBHBIX YUCET.

MHOX€CTBO IEUCTBUTEIBHBIX YHCEIN;, MPEICTABICHUE JEUCTBUTEIbHBIX YHCEIN
B BUJIe OECKOHEUHBIX JECATHUHBIX ApoOei. CpaBHEHHE IEHCTBUTEIBHBIX YHCET.

Koopaunatnas mnpsimas. W300paxkeHue uyucen TOYKaMHU KOOPIAMHATHOMN
npsAMou. YUCIIOBBIE IPOMEKYTKH.

W3mepenusi, npubImKeHusl, OLICHKU

Pa3mepbl OOBEKTOB OKpPYXaroIIEro MUpa (OT 3JIEMEHTAPHBIX YacCTUIl [0
BceneHHol), AIUMTENBHOCTh MPOLECCOB B OKpYyXkaroleM Mupe. BwineneHue MHO-
xutend creneHu 10 B 3anvcu yuca.

[TpubnmxeHHOE 3HaUYE€HUE BEIMYMHBI, TOUHOCTh NMpUOIMKeHus. OKpyrieHue
HATYpaJIbHbIX YHMCENl M JEeCATHUYHbIX ApooOel. Ilpukuaka u oleHKa pe3ynbTaToB
BBIUHCIICHUN.

Anrebpa

Anrebpanyeckue BbIpaKeHUs

BykBeHHbIE BbIpa)keHUs (BBIpAXKEHUS C MepeMeHHbIMU). UHcioBOE 3HaYeHUE
OYKBEHHOTO BbIpakeHusA. JlomycTuMmble 3HaueHHs mnepeMeHHbIX. [loacTaHoBka
BBIPDOKEHUI BMECTO mepeMeHHbIX. lIpeoOpa3zoBaHne OyKBEHHBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apH(pMETHUYECKUX JeUCTBHI. PaBeHCTBO OYKBEHHBIX BbIPaKEHHIA.
ToxnecTBo.

CreneHb C HaTypajJbHBIM TIOKa3aTeleM W €€ CBoMcTBA. OIHOYJIECHBI U
MHOrousieHol. (CreneHb MHOrowieHa. CrOKEHHE, BBIUATAHUE, YMHOYKECHHE
MHOI'O4JIEHOB. POpMyJIbl COKPALIEHHOTO YMHOXEHHMs: KBAaApaT CyMMBbI M KBaJpaT
paszHoctu. @opmyna pa3sHocTU KBajapaToB. [IpeoOpa3oBaHue LEIOro BBIPAKEHUS B
MHOro4wieH. Pa3nokeHne MHOTOWIEHOB Ha MHOXUTENU. MHOTOYJIEHbl C OJIHOU
nepemeHHol. Kopenp MHorounmeHa. KBagpaTHbli — Tpexwi€H; pas3jiOKEHUE
KBaJpaTHOTO TPEXUYJICHA HA MHOKUTEIIN.

AnreOpandeckas npoOb. (OCHOBHOE CBOWMCTBO aireOpanydeckond Japoowu.
CrnoxeHne, BRIUMTAHUE, YMHOXKEHHE, JeJIeHne anreopanyeckux apodei. CTeneHs ¢
LIETIBIM TIOKA3aTEJIEM U €€ CBOMCTBA.

PaunonanbsHbie BhIpaXXeHHS U UX ITpeoOpa3zoBanud. Jloka3aTeabCcTBO TOKIECTB.

KBagparueie kopHu. CBoiicTBa apu(MeTHUYECKHX KBaJpPATHBIX KOPHEW M UX
pUMEHEHHUE K MPeoOpPa30BaHUIO YUCIIOBBIX BHIPAXKEHUM U BHIYMCIICHUSIM.

YpaBHeHus

VYpaBHenue ¢ ongHou nepemeHHON. KopeHb ypaBHeHHs. CBOWMCTBA YMCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTh YPaBHEHU.

Jlunetinoe  ypaBHeHue. KBagpatHoe ypaBHeHuwe: ¢opmyia  KOpHEH
KBaJIpaTHOrO ypaBHeHUsA. Teopema Buera. Pemenue ypaBHEHH, CBOIAIIUXCS K
JMHEWHBIM M KBaApaTHbIM. IIpuMepbl pemeHus ypaBHEHUN TPETbEU W YETBEPTOMN
cteneHu. Pernenne ApoOHO-pallnOHATBHBIX YPaBHEHUH.
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YpaBHeHue C JByMs IIEpeMEHHBIMU. JIMHEWHOE ypaBHEHHE C JAByMs
MIEPEMEHHBIMH, IPUMEPBI PEUIEHUS YPABHEHUH B LIEJIbIX YMCIIAX.

CucremMa ypaBHEHH C JBYMs IE€PEMEHHBIMU. PaBHOCHIIBHOCTH CHCTEM.
CucTteMbl JBYX JTUHEHHBIX YPABHEHUN C IBYMS NIEPEMEHHBIMU; PEUIEHUE MOJICTAHOB-
KOW W ClOXKeHHeM. [IpuMepbl pelieHuss CUCTEM HEJIMHEWHBIX YPaBHEHHUI C JBYMS
MIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTU. ['paduueckas wuHTEpOpeTaus
YpaBHEHHUS C JIByMsl MEpeMEHHbIMHU. ['paduk JIHMHEHHOTO ypaBHEHHUS C JIBYMs
MIEPEMEHHBIMH; YTJIOBON KOA(P(GUIIMEHT TPSIMOM; YCIOBHE MapaICTLHOCTH MPSMBIX.
['padukn  mpocTeHmMX  HEIMHEWHBIX  ypaBHEHUW: mapabona, rumepodoa,
OKPY)KHOCTh. ['paduueckasi wuHTepOpeTanus CHUCTEM YpaBHEHUH C  JIBYyMs
MEPEMEHHBIMHU.

Hepasencta

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOU NEPEMEHHOM.
PaBHOCHIBHOCTD HEPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM.

KBagpaTtHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJIHOW MIEPEMEHHOM.

DOyHKIUU

OCHOBHBIE IOHATHUS

3aBucuMocTH Mexay BennuuHaMu. [lonstue Gynkiuu. O6macts onpeneneHus
U MHOXECTBO 3HaueHUi (QyHkiuu. CriocoOsl 3ananus ¢pyHkuuu. ['paduk dyHKIMM.
CpoiictBa (yHKIMI, ux oroOpaxkenue Ha rpaduke. Ilpumepsl rpadpukos
3aBUCHMOCTEM, OTPAKAOIIMNX PEATIBHBIE ITPOLIECCHI.

YucnoBble GyHKINN

OyHKIMKY, OMHUCHIBAIOIIME TNPSAMYI0O M OOpaTHYI MPONOPIHUOHATBHBIC
3aBUCUMOCTH, UX Ipa@uKu U cBoiicTBa. JInHeitHas (pyHKUUsA, ee rpaduK U CBOWCTBA.
KBagparnunas ¢Qyukius, ee rpaduxk u cBoiictBa. CreneHHble GYHKIUH C
HATypaJbHBIMU TOKa3aTensiMu 2 u 3, ux rpaduku u cBoictsa. ['paduku pyHKIIMNA

y = IxI

HucnoBble NOCIIEIOBATEIBHOCTH

[loHaTHE 4YHUCIOBON MOCIEAOBATEIbHOCTUA. 3aJlaHUE TMOCIEA0BATEIbHOCTU
peKyppeHTHOH dhopmMyoi u popmystoit JI-To YieHa.

Apudmernueckas U TeoMmeTrpuyeckas mporpeccur. DopMynbl JI-TO YIeHA
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX M-YJICHOB.

N300paxkeHre 4YiIeHOB apu(PMETHUECKOW U TEeOMETPUUYECKON Mporpeccui
TOYKaMU KOOPAWHATHOW IJIOCKOCTH. JIMHEWHBIA U SKCITOHEHIMAIBbHBIN POCT.

CI1oHbIE NPOLIECHTBHI.

BeposATHOCTh M cTaTUCTHKA

OnucarenbHasi CTATUCTHKA

[IpencraBnenne AaHHBIX B BHje Tabmuil, nuarpamm, rpadukoB. CryuaiHas
U3MEHUYNBOCTh. (CTaTUCTUYECKHE XAPAKTEPUCTUKH HaOoOpa [aHHBIX: CpEIHee
apupMETHIECKOe, MeIWaHa, HauOoJbIlleeé W HaWMEHbIEe 3HAYCHUS, pa3Max.
[IpencraBnenne 0 BEIOOPOUYHOM HCCIIEIOBAHUMU.

Crnyuaiinpie COOBITHS M BEPOSITHOCTh
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[TonsiTue o ciy4ailHOM OmMbITe M ciay4ailHOM coObiTud. YactoTa ciyyaitHOro
coOpiTusA. CTAaTUCTUYECKUI TOAXOA K TMOHSATHIO BEPOSITHOCTH. BeposTtHOCTH
IPOTUBOMNOJIOXKHBIX  COObITHH.  JloCTOBEpHBIE U HEBO3MOXHBIE  COOBITHSL.
PaBHOBO3MOKHOCTB coObITH. Kitaccuueckoe onpesiesieHne BEpOsSTHOCTH.
KombOunaTtopuka

Pemenne koMOMHATOpHBIX 3a7ad mepebopoM BapuaHToB. KomOuHaTOopHOE
IpaBWJIO YMHOeHUs. [lepecTaHOBKY U (pakTOpHAIL.

['eomeTpus

Harnsgnas reomerpus

Harnsigasie npeactaBieHus o purypax Ha TUIOCKOCTH: IMpsiMasi, OTPE30K, JyY,
yIroj, JIOMaHas, MHOIOYI'OJIbBHUK, OKpPYXHOCTb, Kpyr. UeThIpexXyroJbHUK,
NpSIMOYTOJIbHUK, KBajpaT. TpeyronbHUK, BUIbl TPEyroJbHUKOB. I[IpaBuibHBbIC
MHOTOYTOJIbHUKH. M300paxkeHne reomerpuueckux (uryp. BzaumHoe pacnosioxxeHue
JBYX INPSIMBIX, IBYX OKPY>KHOCTEH, IPSIMOU U OKPY>KHOCTH.

JlnuHa oTpe3ka, 1oMaHou. IlepumeTp MHOTOYTOIBHUKA. EAVMHUIBI U3MEPEHHUS
JUIMHBL. I3MepeHne JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHOM JIJIMHBI.

Buner yrnos. I'pagycHas mepa yria. M3MmepeHHe M IOCTPOEHHE YTJIOB C
IIOMOIIBIO TPAHCIIOPTHUPA.

[Tonsitue momanu GuUrypsl; €AMHULB K3MepeHus 1uomanu. [lnomanmb
OpsIMOYTOJIbBHUKA W IUIOIIAAbs KBaaparta. [IpuOmmkeHHoe u3MepeHue Iolmaaen
¢duryp Ha kiaeT4yaroil Oymare. PaBHOBeMKHE QPUTYPBHI.

Harnsinuele  mpenctaBieHuss O — NMPOCTPAHCTBEHHbIX — (urypax: — Kyo,
napajuienenunes, npusma, nupamuaa, map, chepa, Konyc, mumHiap. M3obpaxenue
NpoCTpaHCTBEHHbIX (uryp. Ilpumepsr ceuenuii. Muororpannuku. IlpaBunbHbie
MHOTOrpaHHUKU. [[prMepbl pa3BepTOK MHOTOTPaHHUKOB, IMJIMHPA U KO-HYyCa.

[lonatue  obbema;  eauHUbl  oO0bemMa. OO0BEM  IPSAMOYTOJILHOTO
napajienenumneaa, kyoa.

[Tonsitue o paBenctBe ¢uryp. LlenTpanbHas, oceBas U 3epKajibHasi CAMMETPHUU.
N300paxeHre CHMMETPUYHBIX QUTYD.

['eomerpuyeckue Gurypol

[Ipsimble u yrubl. Touka, mpsmasi, IOCKOCTh. OTpe3ok, ayd. Yroi. Buasl
yriioB. BepTukanbuble 1 cMeXHBIE YIUIbl. buccekrpuca yria.

[TapamiensHble U mepecekarommecs npsmele. IlepneHauKyIspHbIE MpsSMBIE.
TeopeMbl 0 mapanieNbHOCTH W MEPHEHAMKYISAPHOCTH NpsMbIX. [lepnenaukynap u
HAKJIOHHAs K NpsAMon. CepeIuHHBIN NEPIEHIUKYISAP K OTPE3KY.

['eomerpuyeckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI YIJIa U CEPEAMHHOIO
MEPIEHINKYJIAPA K OTPE3KY.

TpeyronbHuk. Beicota, Mmeauana, OuccekTpuca, CpeHsisl JMHUS TPEYTOJIbHUKA.
PaBHOOepeHHbIE W PaBHOCTOPOHHHE TPEYrOJIbHUKH; CBOMCTBA W MPU3HAKU
paBHOOEApEHHOTO  TpeyrosbHHMKa. llpu3Haku  paBeHCTBA  TPEYrOJbHUKOB.
HepaBenctBo TpeyroiapHruka. COOTHOIIEHHS MEXIy CTOPOHAMH M  yIJIaMHU
TpeyroyibHuka. CymMma YIJIOB TpEYrojibHUKa. BHEmHuEe yIibl TpeyrojbHUKa.
Teopema ®aneca. [logobue TpeyronbuukoB. [IpuzHaku mogoOusT TPEyroib-HUKOB.
Teopema Iludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC OCTPOrO yrija
IPsIMOYTOJIBHOTO TpeyroyibHUKa 1 yriioB ot 0 1o 180°; mpuBeneHne K OCTpOMyY yriy.
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Pemenue nOpsIMOYrOJIbHBIX TPEYroJbHUKOB. (OCHOBHOE TPUTOHOMETPHYECKOE
TOXKAECTBO. POPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOIO
U TOTO K€ yria. PemeHne TpeyroapHUKOB: TeOpeMa KOCUHYCOB U T€OpEMa CUHYCOB.
3ameyqaTesbHbIE TOUYKH TPEYTOJIbHUKA.

UYereipexyronsHuk. [lapajutenmorpamm, ero  cBOWCTBA M IIPU3HAKHU.
[TpsimoyronbHUK, KBajpar, poMO, MX CBOICTBa M MNpHU3HAaKWU. Tpamenus, cCpenHss
JIMHUS TpaIleLu.

MHoroyronbHuK. Beimykiible MHOroyrojipHuUKH. CymMMa YIJIOB BBIIYKJIOIO
MHOIOyrosibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. Jyra, xopaa. Cekrtop, cerMeHT. LleHTpasibHBIN yrouI,
BIIMCAHHBIN YTOJI; BEJIUYMHA BIIMCAHHOTO yria. B3anMHOE pacrosoKeHue npsiMon u
OKPYKHOCTH, JBYX OKpyKHOcTed. KacarempHas M cekymas K OKPYKHOCTH, MX
CBOMCTBAa. BrimcaHHble M ONKMCaHHBIE MHOTOYTOJBHUKH. OKPYKHOCTb, BIIMCAaHHAs B
TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAaHHAs OKOJIO TPEyrojbHHUKA. BlucaHHblE U
ONMCaHHBIE OKPYXHOCTH  IIPaBWJIBHOTO  MHOIOYIOJIbHMKA. I'eomerpuyeckue
npeoOpaszoBanus. [lonstue o paBencrtse guryp. [loHsiTHE O ABMXKEHUU: OcCeBas U
LEHTpajIbHasl CUMMETPHUH, NMapajuleNbHbIM mepeHoc, noBopoT. [lonstue o nmogoduun
¢buryp u roMOTETHH.

[locTpoeHuss ¢ NOMOLIBIO LUPKYJIsl M JuHEHKkH. OCHOBHBIE 3aJa4ud Ha
IIOCTPOCHUE: [JEJIEHUE OTpPEe3Ka II0IOJIaM; IIOCTPOCHUE YIVIA, PABHOIO JaHHOMY;
IIOCTPOCHUE TPEYrOJIbHUKA MO TPEM CTOPOHAM; IOCTPOCHUE NEPHNEHIMKYJIAIpa K
PsIMOii; MOCTpOEHHE OMCCEKTPUCHI YIJIA; IeJIEHUE OTPE3Ka Ha I PaBHBIX YACTEH.

Pemienne 3amay  Ha BBIYMCIIEHWE, JIOKA3aTeIbCTBO M TNOCTPOEHHE C
MCIIOJIb30BAaHUEM CBOMCTB U3YUYEHHBIX (PUTYP.

N3mepeHne reoMeTpu4eCKnX BEJIMYUH

JnuHa otpe3ka. PaccrosHme OT TOYKH 10 npsAMoM. PaccrosHue mexmay
IapajulesIbHbIMU IPSMBbIMU. [lepruMeTp MHOTOYroabHUKA.

JlnmnHa OKpy>KHOCTH, YHCJIO JI; JUIMHA T1yT'M OKPY’KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXAY BEIMYMHON LIEHTPAIBHOIO yIja U
JUIMHOW 1YyTY OKPY>KHOCTH.

[Tonsitue mnomaau miockux ¢uryp. PaBHOcocTaBlieHHbIE U PaBHOBEJIUKHE
¢urypsl. [Inomans npsmoyronbHuka. [lnomanu napanienorpaMmma, TpeyroJibHUKa U
Tpaneuuu. Ilnomans MHoroyrosbHuka. Ilnomans xpyra u miomanas CexTopa.
CooTHolIeHWE MeEXAYy IUIOMAAIMUA MNOAOOHBIX (uryp. Pemenue 3amau  Ha
BBIYKCIICHUE U JJOKA3aTEIbCTBO C UCIOJIb30BAaHUEM U3YUEHHBIX (OPMYII.

Koopaunatsl

VYpaBuenue npsmoit. Koopaunatel cepennnsl otpe3ka. Popmyia pacCTOSIHUS
MEXKy ABYMSI TOUKaMH IUIOCKOCTH. Y PABHEHHUE OKPYKHOCTH.

Bekropsl

Jnuna (Monmynb) BekTtopa. PaBeHCTBO BeKTOpoB. KosuimHeapHblE BEKTOPHI.
Koopaunatel BekTOpa. YMHOXEHHE BEKTOpa Ha 4YHCIO, CyMMa BEKTOPOB,
pa3jloKeHHEe BEKTOpa 0 JBYM HEKOJUIMHEapHbIM BekTopaMm. CKalsipHOe
IIPOU3BENECHUE BEKTOPOB.

Jloruka n MHOXeECTBa

TeopeTHKO-MHOKECTBEHHBIE TTOHATHUS
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MHOX€ECTBO, 3JEMEHT MHOXKECTBA. 3aJaHUE€ MHOXKECTB IEPEUUCICHUEM
AJIIEMEHTOB,  XapaKTePUCTUYECKUM  cBOWCTBOM. CraHaapTHble 0003HAaYEHUS
YUCJIOBBIX MHOXkeCTB. Ilycroe MHOXecTBO M ero obOo3HaueHue. [lomMHOXKeECTBO.
OObeIMHEeHNE U TTepeceYeHEe MHOXKECTB.

NnntocTpaunsi OTHONIEHWHA MEXKIY MHOXKECTBAMH C ITOMOIIBIO Juarpamm
Oiinepa — BeHHa.

DJIEMEHTHI JIOTUKH

Onpenenenue. AxkcuoMbl U TeopeMbl. [lokaszarenbcTBo. JloKa3aTenbCTBO OT
npotuBHOro. Teopema, oOpatHasa naHHoil. [IpuMep u KoHTpIpUMEp.

[ToHsiTHE O PAaBHOCWIBHOCTH, CIEAOBAHUH, YIIOTPEOICHHUE JIOTHUYECKUX CBS30K,
€CJIM TO B TOM M TOJIBKO B TOM CIIy4ae, JJOTUYECKUE CBA3KU W, WIIN.

MaremMartrka B MICTOPUYECKOM Pa3BUTUU

Uctopuss ¢dopmupoBaHus TOHATHS YHCIA: HaTypajbHble dYHUCIA, JpoOH,
HEJIOCTATOYHOCTh PALIMOHAJIBHBIX YHUCEN JJI1 TEOMETPUUECKUX U3MEPEHUM, UPPALIUO-
HajbHbIe uKciia. CTapuHHBIE CHUCTeMbI 3anucu uucen. Jpobu B Baswiione, Erunre,
Pume. OtkpeiTHe necaTuyHbIX ApooOeit. CrapuHHble cucTeMbl Mep. [lecsTuynbie
npobu U MeTpudeckas cucrema mep. [losiBneHue oTpunarenbHbIX ynucena u Hyms. JI.
Maruaunkuii. JI. Ditnep.

3apoxaenue anreOpel B Hempax apudmetruxu. Aun-Xopesmu. Poxaenue
OykBeHHOM cumBojuku. II. depma, ®. Buer, P. Jlekapt. Mcropus Bompoca o
HaxOXJCHUU (POpMyJT KOpHEH anreOpandecKux ypaBHEHUM, HEpa3peliuMoCTh B
paaukanax ypaBHeHUH crenenu, oonpiued yerbipex. H. Tapranss, x. Kapmano, H.
X. Abensb, D. l'anya.

N3o6perenue MEeToaa KOOPAMHAT, ITO3BOJISIFOLLIETO IIEPEBOINUTD
reoMeTpuyeckue oObeKTbl Ha s3bIKk anreOpbl. P. Jlexapt u II. ®@epma. [lpumepst
Pa3JIMYHBIX CUCTEM KOOPAMHAT HA IJIOCKOCTH.

3anmaua Jleonapno Iuzanckoro (®@ubonayun) o kposnukax, yrcia Oudbonayum.
3amaya o0 maxMaTHOU JTIOCKE.

HcTokn Teopun BEPOSITHOCTEN: CTPaXxOBOE JIEII0, a3apTHbIE Urphl. 11. depma u
b. ITackanse. S. bepuymu. A. H. Konmoropos.

Ot 3emuiemepus k reometpun. [Iudarop m ero mxona. dDanec. Apxumen.
[TocTpoenue mpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria. KBagparypa kpyra.

VYnsoenue xky6a. Ucropus uncna i. 3onoroe ceuenue. «Hauana» EBknmna. JI.
Oitnep. H. U. Jlobauesckuii. MicTopust msTOTO MOCTYJIaTa.

7.. Ilnanupyemble pe3yJibTaThl HA O]l O KJIaccaM
5 KJ1ace
Apudmernka

ITo okOHUYaHMH U3YyYEHHS Kypca YUYALUIC HAYYUTCS:

MOHUMATh OCOOCHHOCTH JACCATUYHOW CHUCTEMBI CYHMCICHHUS, HCIOIb30BaTh
NOHSTHS, CBSI3aHHBIE C JETUMOCTBIO HATypaJbHBIX YHCEJ, BBIpa)KaTh YUCIAa B
HKBUBAJICHTHBIX (hOpMax, BbIOMpass HauOoJjiee MOAXOMALIYI0 B 3aBUCHMOCTH OT
KOHKPETHOM CHUTyallud, CpPaBHUBAThb U YHOPSAOYMBATH pallMOHAJIBHBIE YHCITIA,
BBITIOJHATh BBIYUCIICHHS C PAlMOHAIBHBIMM YHWCIAMH, COYeTass YCTHblE U
NUCHbMEHHBbIE TNPUEMBI BBIUMCICHHUM, MPUMEHATh KaJbKYyJIsTOpP, HCIOJIb30BATh
MOHSTUS U YMEHHUS, CBSI3aHHBIE C PONOPIMOHATBLHOCTHIO BEIMYUH, B XOJI€ PEIICHUS
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MAaTEMATHYECKUX 33/1a4 M 3aJa4 U3 CMEKHBIX MPEIAMETOB, BBINOJHATh HECIOKHBIC
MPAKTUYECKNUE PACUETHI.

Yyammics nojry4uT BO3MOKHOCTB:

yrayOuTh W pa3BUTh MPEACTABICHHUS O HATYpaJIbHBIX YHCIAX M CBOMCTBaX
JNETMMOCTH, HAYYUTHCS UCIOJIB30BATh IPUEMBI, PAITMOHATN3UPYIOIINE BBIYUCIICHHUS,
NPUOOPECTH HABBIK KOHTPOJIMPOBATH BBIYUCIICHUS, BbIOMpAas MOIXOIAIIUN IS
CUTYaIIUH C1Ioco0.

Yucnosble 1 OyKBEHHbIE BHIpAKEHUS. Y paBHEHUS

[Io oxOHYaHMK U3YyYEHUS KypCa yJAIIUICA HAYYUTCS:

BBINOJIHATh OINEpPAMM C YHCIOBBIMU BBIPAKCHUAMH, PEIIATh JIMHEHHbBIC
ypaBHEHHS, PelIaTh TEKCTOBBIE 33/1a4U aIreOpandecKiuM METOIO0M.

Yyanmiics Moay4duT BO3MOKHOCTD:

Pa3BUTH NPEACTABICHUS O OYKBEHHBIX BBIPAXKEHUSIX, OBJIAJIETh CIICIUAIbHBIMU
IpUE€MaMHM PELICHUs] YPABHEHUM, IPUMEHSTH alrapaT ypaBHEHUN UL PELICHUS KaK
TEKCTOBBIX, TAK U IMPAKTUYECKUX 3a]1a4.

['eomerpuyeckue purypsol. MIamMepeHne reoMeTpu4ecKux BETMYUH

[To OKOHUYaHMH U3YyYEHHS KypCa YUALUIC HAYUUTCS:

pacno3HaBaTh HAa YEPTE)KAaX, PUCYHKAX, MOJECISIX U B OKPYXKAKOLIEM MHUPE
IJIOCKUE M MPOCTPAHCTBEHHBIE T€OMETPUYECKUE (UTYPHI U UX DJIEMEHTHI, CTPOUTH
YIJIBI, OMPENENsATh UX TPaJyCHYIO MeEpy, pacro3HaBaTh W U300pakaTh pPa3BEPTKHU
Ky0a, MpSMOYroJIbHOTO MapajijieienuIea, MNPaBWIbHON MUPaMUJIbI, BBIYUCIATH
00BEM IPSIMOYTOJILHOTO Napaieenuneaa u Kyoa.

Yyammiics noJiy4uT BO3MOKHOCTD:

HAy4YUTHCA BBIYUCIATH O0BEM MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (GUTYD,
COCTAaBJICHHBIX W3 TMPSMOYTOJIbHBIX TapajlieNIeNUnea 0B, YriayOuTh U pPa3BUTH
NpEACTaBICHUSI O TMPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX (UTypaX, HAYUUTHCS
IIPUMEHSATH NTOHATUE PA3BEPTKU IS BBINOJHEHUS PAKTUYECKUX PACUETOB.

DneMeHTHI CTaTUCTUKH, BEPOATHOCTH. KoMOMHATOpHBIE 3a1a4n

[To OKOHYaHMH U3YyYEHHS KypCa YUaLUIC HAYUYUTCS

permaTh KOMOMHATOPHBIE 3a/lauyd Ha HAXOXKJICHHE KOJUYECTBA OOBEKTOB WIIH
KOMOWHAITHH.

Yuammics nojry4uT BO3MOKHOCTD:

HAyYUTHCSI HEKOTOPHIM CHEIUATBHBIM MpUEMaM peIIeHUus KOMOWHATOPHBIX
3a1ad.

6 KJ1ace

Marematuka

[To okOHYaHMHU U3YYEHHS Kypca MaTeMaTUKH 6 KJjlacca ydaluics HayqYuTCs:

MOHUMAaTh OCOOEHHOCTH JECSITHYHOM CHUCTEMbI CUMCIEHUS; HCIOIb30BaTh
TOHSTHUSA, CBSI3aHHBIE C JICJIMMOCTBIO HATYpPAJIbHBIX YHCEN; BBIpaXaThb 4YHUCIA B
HKBUBAJICHTHBIX (opMax, BbIOMpas HauOoyiee MOAXOMASIIYI0O B 3aBHCUMOCTH OT
KOHKPETHOM CHUTyallMHd; CPaBHUBATh M YIOPSAJOYMBATh PAUUOHAIBHBIE YHCIIA,
BBINOJIHATh BBIYMCICHUS C pPalMOHAJIbHBIMH YHUCIIAMH, COYETas YCTHBIE U
MMACbMEHHBIE TPUEMBI BBIUMCIIEHNUN; UCIIOJIb30BATh MOHATHS U YMEHUS, CBA3aHHBIC C
MPOMOPUMOHAIBHOCTBIO BEJIIMYMH, MPOLUECHTAMHU, B XOJI€ PEIICHUS MaTeMaTUYECKUX
3a7a4 M 3aJa4 U3 CMEXKHBIX IPEIMETOB, BBINOJHATH HECIIOXKHBIC IMPAKTUYECKUE
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pacy€Thl; aHATM3UPOBATH TPAPUKHA 3aBUCUMOCTEH MEXKIy BeTUWIMHAMU (PACCTOSTHUE,
BpeMsi; TeMIlepaTypa U T. I1.); BBIIOJHSATH ONEPAIMH C YUCIOBBIMHU BBIPAXKCHUSIMU;
BBINIOJIHATH ~ NpeoOpa3oBaHusi OYKBEHHBIX BBIpAXKEHUU  (PacKpbITUE CKOOOK,
NpUBEJACHUE TMOJOOHBIX CJaraemblX); peniaTh JUHEWHbIE YpaBHEHUS; pelllaTh
TEKCTOBBIE 33Jla4l AIreOpanyecKUM METOJIOM.

Yyammics nojry4uT BO3MOKHOCTB:

yrayOuTh W pa3BUTh MPEACTABJICHHUS O HATYpaJbHBIX YHCIAX M CBOMCTBaX
JEIIMMOCTH; HAYYUTHCS UCIOJIb30BAThH MMPUEMBI, PAlMOHAIIU3UPYIOIINE BEIYUCIICHHUS,
MpUOOPECTH HABBIK KOHTPOJIUPOBATH BBIYMCICHUS, BBIOMpas MOIXOIAIIAA JIs
CUTYyalliM CIOCO00; pPa3BUTh NPEICTABICHUS O OYKBEHHBIX BBIPAKCHHSIX H WX
npeoOpa30BaHUsAX; OBJIAJETh CICNHAIBHBIMA TNPUEMAMH DPEIICHHUS ypaBHEHUH,
HAYUYUTHCS TMPHUMEHSTH anmnapaT ypaBHEHWW IS PEUICHHS KaK TEKCTOBBIX, TaK H
MPAKTUYECKUX 3a7a4.

Txi1ace

Anrebpa

[To okoHUaHWU U3YYEHUS Kypca anreOphl 7 Kjlacca y4yalluicss HayduTCs:

OTIEpUPOBATh MOHATUSIMU «TOXKJECTBO», «TOXIECTBEHHOE MPEeoOpa3oBaHUE,
pemarh 3ajla4yu, cojepkamue OyKBEHHBbIE JaHHblEe, paboTaTh ¢ Qopmyrnamu;
BBITIOJIHATh MPEe0Opa3oBaHUE BBIPAKEHUN, COJAEPKAIIMX CTEIEHU C HATYPaIbHBIMU
MOKAa3aTeNIIMHM; BBIMOJHATh TOXJACCTBEHHBIE MPEeoOpa3oBaHUsl  PaIlMOHAIBHBIX
BBIDAKCHUM HA OCHOBE IIpaBUJ JICMCTBUM HAJ MHOTOYICHAMH; BBINOJHATh
Pa3JI0KEHNE MHOTOWIEHOB HA MHOYKHMTEJM; PEIIaTh JUHEHHBIC YPABHEHUS C OJHOM
MIEPEMEHHOM, CHUCTEMBI JIByX YPaBHEHUW C JABYMsI MEPEMEHHBIMHU; TOHHUMATh
YPaBHEHHUE KAK BAXKHEUIIIYI0 MATEMAaTHYECKYH0 MOJIENb IS ONMUCAHUS U W3Yy4YCHUS
Pa3HOOOpa3HbIX pealbHBIX CUTYyaIllui, peniaTh TEKCTOBBIE 3a/laud are0pandecKum
METOJIOM; MPUMEHSATh Tpaduueckue MpeACTaBICHUS ISl UCCIICIOBAHUS YPaBHEHUH,
VCCIIEIOBAHUS Y PELICHUSI CUCTEM YPaBHEHUH C JBYMS NEPEMEHHBIMU; IOHUMATh U
UCIIOJIb30BaTh  (DYHKIIMOHAJIBHBIE TIOHSTHS, SI3bIK (TEPMHUHBI, CHUMBOJUYECKUE
0o003HaueHus1); CTPOUTh rpaduKH JUHEHHOW (QYHKIMI, WUCCIenoBaTh CBOMCTBA
YUCJIOBBIX (PYHKIIMA HA OCHOBE H3YYEHHsI TOBEACHHS HX TIpaduKOB; MMOHUMATH
GYHKIMIO KaK BOKHEUIIIYI0O MAaTEMaTUYECKYI0 MOJENb JJIsl OMKCAHUS MPOIECCOB U
SBJICHUI OKPY’KAIOIIETO MHUPA, TPUMEHATh (YHKIIMOHATBHBIA SI3BIK JJII OTIMCAHUS U
WCCJICIOBAHUSI 3aBUCUMOCTEN MEX Yy (PU3NIECKUMU BETNINHAMMU.

Y4yauuiics noJyduT BO3MOKHOCTb:

BBITIOJTHSATh MHOTOIIIArOBBIE MPEeoOpa3oBaHUsl pPAIlMOHATBHBIX BBIPAKEHUH,
MPUMEHSIST MHUPOKUM HAaOOp CIMOCOOOB U TPUEMOB;, TMPUMEHSTH TOXKIESCTBEHHBIC
npeoOpa3oBaHus JUIs PELICHUs] 3a7ad W3 Pa3IMYHbIX Pa3liesIoB Kypca; OBJAJETh
CIIELIMAJIbHBIMU IIPUEMAMU PELICHUS YPAaBHEHUM M CUCTEM YpPABHEHUMN; YBEPEHHO
NPUMEHSTh amnmapaT ypaBHEHUM [JIi pelieHUus pa3sHoOOpa3HbIX 3ajlad U3
MaTeMaTUKH, CMEXHBIX TMPEIMETOB, MPAKTUKH; MPUMEHATH rpaduyecKue
MPEJICTABICHUS Uil WCCIEAOBAaHHS YPaBHEHUW, CUCTEM YPABHEHUH, COJEPIKAIINX
OykBeHHBIE KOX(D(HUIMEHTHI; MPOBOAWTH WCCICIOBAHUSA, CBS3aHHBIE C HU3yYECHHUEM
CBOMCTB (YHKIHI, B TOM 4YHCIE C WCIOJb30BAaHHUEM KOMITBIOTEPA; H OCHOBE
rpauKoB W3Yy4EHHBIX (QYHKIHUH CTPOUTH OOJie CJOXKHBbIEe Trpapukud (KyCOUHO-
3aJlaHHbIE, C «BBIKOJOTBHIMW» TOYKAMH M T. I1.); MCIOJB30BaTh (PYHKIIMOHAILHBIC
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NPEJCTaBICHUS M CBOMCTBA (YHKIMI AJI pEHICHUS MaTeMAaTUYeCKUX 3ajad U3 pa3
JMYHBIX Pa3lIeNIOB Kypca.

['eomeTpust

[To oxkOHYaHMY U3YyYEHUS Kypca TEOMETPUM 7 Kjlacca y4Yallukcs HAy4UTCS:

pacro3HaBaTh Ha 4YEpPTEKAX, PUCYHKAX, MOAEISAX M B OKPYKAIOMIEM MHUPE
IJIOCKUE U MPOCTPAHCTBEHHBIE reoMeTpuueckre (PUrypsl (Touka, mpsmas, OTPe3oK,
Jy4, Yroj, TPEyroJbHHUK, OKPY>KHOCTb, 11ap, cepa, mapajienenumne/, nupaMmuaa u
Ip.); pacno3HaBaTh BU[bI YIJIOB, BUAbl TPEYTOJBHHUKOB; ONPEAENATh IO YEPTEKY
burypsl e€ mnapaMmeTpsl (IJIMHA OTpe3Ka, TpadycHas Mepa yria, SJIEeMEHTHI
TPEYroJIbHUKA, MEPUMETP TPEyroJbHUKAa W T.J.); Paclno3HaBaTh pPa3BEPTKH KyoOa,
IIPSAMOYTOJIBHOTO NMAPAIJIENENUIIEa, TPABUIBHON MUPAMUIBI, [UIMHAPA U KOHYCA;
ITOJIB30BATBCS A3BIKOM T€OMETPHUM I OIMCAHUS IMPEAMETOB OKPYKAOIIET0 MUpPA U
UX B3aMMHOIO pAaCIOJOKEHHUS;, pacro3HaBaTb W H300paxkaTh Ha 4YEpTEXKax H
PUCYHKaX TeoMeTpudeckue (pUrypbl U UX KOHPUIypaluu; HaXOAUTh 3HAUEHUS JIJIMH
JUHEWHBIX AJIEMEHTOB (PUIyp M MX OTHOILIEHUs, rpaaycHyro Mepy yrioB ot 00 go
1800, mpumeHsisi ompeneieHHs, CBOMCTBA W NpU3HAKU (PUIYp M HUX DJIEMEHTOB,
OTHOILEHUs1 (Uryp (paBeHCTBO, CpaBHEHHUE); pellaTh 3a/Jayd Ha JI0Ka3aTeIbCTBO,
OIMpasiCh HAa M3YUYECHHbIE CBOMCTBA U (PUTYp M OTHOIICHUN MEXIY HUMU U NPUMEHSSA
U3YUYEHHBbIE METOJBI J0KA3aTeJIbCTB; PEIIaTh MPOCTEHINNE 3aJayd Ha IIOCTPOCHHUE,
IIPUMEHSAS OCHOBHBIE AJITOPUTMBI MOCTPOCHUS C NOMOIUBIO LMPKYJIS U JIMHEHKH;
pemaTh NpOCTENIINE IIIAHUMETPUIECKUE 3a1a491 B IPOCTPAHCTBE.

Yuammiics noJiy4uT BO3MOKHOCTD:

yrayOJeHus W pa3BUTHSA MPEJCTABICHUN O IJIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpuyeckux ¢urypax (Touka, mOpsMas, OTPE30K, JyY, YIroj, TPEyroJIbHUK,
OKPYXHOCTb, ap, cdepa, napamiesaenumne], npu3Ma 1 ap.); IPUMEHEHUs MOHATUS
pPa3BEpPTKH I BBINOJHEHUS IPAKTUYECKUX PACUETOB; OBJAJACHUS METOAaMU
pelIeHus 3a7a4 Ha BBIUMCIEHHS W J0Ka3aTeabCTBAa: METOJOM OT IPOTHUBHOTIO,
METO/JIOM  Tepedopa  BapUAHTOB; OpUOOpPETEHUsT  ONbITAa  NPUMEHEHUS
areOpanveckoro ammapara MpU pEIIeHWH TEeOMETPUYECKHX 3a/ay; OBJaJCHUs
TPaJULIMOHHON CXEMOM PEIICHUS 3a4a4 Ha [IOCTPOCHUE C IOMOIIBI0  LHUPKYJId U
JMHEWKH: aHallu3, IOCTPOCHHUE, JOKA3aTEIbCTBO U MCCIEAOBAHUE; MPUOOPETEHHUS
OMbITAa MCCIEAOBAHUS  CBOMCTB  IUIAHUMETPUUYECKUX (QUTYp €  MOMOUIBIO
KOMITBIOTEPHBIX MPOTPAMM.

8 KJ1ace

Anrebpa

[lo okoHuUaHMM W3y4YeHHUs Kypca anreOpbl 8 Kjiacca ydYallMiicss HAyYUTCH:
OIEepUPOBATh MOHATUSAMHU «TOXKJIECTBO», «TOXKJIECTBEHHOE MPeo0pa30BaHKE», PelliaTh
3a/lauu, cojeprkauue OyKBEHHbIE JaHHbIE, paboTaTh ¢ (GopMyiamMu; ONEPUPOBATH
MOHSATUEM KBAJAPATHOTO KOPHS, NPUMEHSATh €ro B BBIUMCICHUSX; BBINOJIHATH
npeoOpa3oBaHuEe BBIPAKEHUH, COAEpXKAIUX CTENEeHW C LENbIMU TOKa3aTelsIMH U
KBaJIpaTHbIE KOPHU; BBIMOJHITH TOXKJIECTBEHHBbIE MPEOOpPa30OBaHUS PALMOHAIBHBIX
BBIPDAKEHUII HA OCHOBE NpPaBWJI JIEWCTBHIM HAaJ MHOTOYJIEHAMU M aNreOpanyecKUMH
IpOOSIMU; BBITTOJIHATH Pa3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH.

VY4eHHUK MOTYYUT BO3MOKHOCTB: BBIMOJHITH MHOTOIIArOBbIE MPeoOpa3oBaHuUs
palroHaNbHBIX BBIPAKEHUW, MPUMEHSAS IIUPOKUA HAa0Op CHOCOOOB U MPHUEMOB;
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IPUMEHATh TOKJIECTBEHHbIE NPEoOpa3oBaHus ISl pELICHUs 3a1ad U3 Pa3IMYHbIX
pasnenoB Kypca.

YpaBHeHus

Y4eHuK HayduTcs: pelarb OCHOBHBIE BH[bI PAlMOHAIBHBIX YPAaBHEHUH C
OJTHOM IIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHHUH C JBYMs IIEPEMEHHBIMH; IIOHUMATh
YPaBHEHUE KaK Ba)KHEUIIIYI0O MAaT€MAaTHYECKYIO MOJENb Ul ONMMCAaHUS U U3YyYCHHUs
pa3HOOOpPA3HBIX peajbHBIX CUTYalMil, pelaTh TEKCTOBBIE 3a/aydl aJreOpandyecKum
METO/I0M; MPUMEHATh I'paQUUecKue MPEACTABICHUS JUIsl UCCIEIOBAHNS YPaBHEHUI,
VCCJIEIOBAHUS M PELIEHUS] CUCTEM YPABHEHHI C JBYMS IEPEMEHHBIMM.

Y4eHUK MOJyYUT BO3MOXKHOCTB: OBJAJETh CHEHUAIbHBIMA HPUEMAMHU
pEelIeHUs] YpPaBHEHM M CHCTEM YPaBHEHHUW; YBEPEHHO MPHUMEHSTh amnmapar
YpaBHEHUN I pELIEHUsT pa3HOOOpa3HbIX 3aqad W3 MATEMATHKH, CMEKHBIX
NPEIMETOB, IPAKTUKH; MPUMEHSTh rpaduuecKrue MpeacTaBlICHUs ISl UCCIIEIOBAaHUS
YpaBHEHUH, CUCTEM YPaBHEHUH, COAEPKAIINX OYKBEHHbIE KO3(DPUIIMEHTHI.

['eomerpus

Y4yeHuK HayuuTCs:

[I0JIB30BAThCS SI3BIKOM I'€OMETPUU JJI ONMMCAHUS NPEIMETOB OKPYKAFOIIETO
MHUpPa U UX B3aUMHOTO PacHOJIOXKEHUS, paclio3HaBaTh U M300paXkaTh HA yepTekax U
pUCYHKax reomeTrpuueckue (GUryppl M UX KOHQUTYpaluH, KiIacCUPHUIMPOBATH
reoMeTpuyYecKrue PUrypbl, HAXOAUTh 3HAYEHUS JUIMH JIMHEUHBIX 3JIEMEHTOB QUTYp U
WX OTHOIICHUS, TpaayCcHyro mepy yriioB oT 0° mo 180°, mpumeHsss omnpenesieHus,
CBOMCTBAa M MpHU3HAKKM (UTYp U HUX BJIEMEHTOB, OTHOILIEHHUs (uUryp (paBeHCTBO,
nonpodue, CHUMMETPUM, TIOBOPOT, MapajlieldbHBI MEPEHOC), OINEepUpoBaTh C
HAaYaJIbHBIMUA TIOHSTHSIMU TPUTOHOMETPUHM W BBIMOJHATH 3JIEMEHTApPHBIE ONepaluu
HaJ (PYHKIMSIMU YIJIOB, J0Ka3blBaTh TEOPEMBI, pellaTh 3aJa4l Ha J0Ka3aTelbCTBO,
ONMHpPAsACh HAa U3YUYEHHBIE CBOMCTBA (PUTyp U OTHOIICHUN MEXAYy HUMH M TPUMEHSS
U3YYEHHBIE METOJBI J10KA3aTENbCTB, PEIIATh HECJOXKHBIE 33aJa4d Ha IOCTPOCHHUE,
IIPUMEHSS OCHOBHBIE AJTOPUTMBI MOCTPOCHUS C TMOMOIIBIO LMPKYJIS U JUHEHKH,
pemars NpOoCTEMIINE IJITAHUMETPUIECKUE 3aJa4l B IPOCTPAHCTBE.

YYeHUK MOITYyYUT BO3MOKHOCTD:

OBJIAJIETh METOJAaMH PELICHMs 3aJad Ha BBIYMCICHHMS W JI0KA3aTelIbCTBA!
METOJIOM OT MPOTHUBHOIO, METOAOM MOJO00US, METOAOM IHepedopa BapuUaHTOB H
METOJIOM TE€OMETPUYECKUX MECT TOYeK, MPHOOPECTH ONBIT MPUMEHEHHUS
anredpanyeckoro M TPUTOHOMETPUYECKOro anmapara W WA JBWXKEHHS Mpu
pPELIEHUH T'€OMETPUUYECKUX 3a]1a4, OBJIAJAECTh TPAAUIMOHHON CXEMOU pELICHUS 3a1a4
Ha T[OCTPOECHHWE C TIOMOIIBI0 UUPKYJISd M JMHEHKU: aHalh3, ITOCTPOCHHUE,
JIOKA3aTEIbCTBO M HCCIEAOBAHUE;, HAYUYUTBhCA pEIIaTh 33aJadyd HAa IOCTPOCHHE
METOIOM T€OMETPUYECKOr0 MEeCTa TOYEK M METOJOM MOA00us, MPUOOPECTH OIBIT
UCCJIEIOBAHMSI CBOMCTB TUIAHUMETPUYECKUX (UTYp € TMOMOILIBIO KOMIBIOTEPHBIX
nporpaMM, NpuOOPECTH OMBIT BHIMOJIHEHUS TPOEKTOB.

N3mepeHnre reoMeTpuIecKX BeINYUH

YUyeHHUK Hay4duTCs:

MCIIOJI30BaTh CBOMCTBA M3MEPEHHMsSI JUIMH, TUIOLIAJAEH U YIJIOB IPHU PELICHUN
3alay  Ha HaxOXKJICHHWE [UJIMHBl OTpE3Ka, JUIMHBl OKPYXHOCTH, JUJIMHBI JyTU
OKPYXHOCTH, TpagyCHOW MEpbl YyIJIa, BBIYUCIATH IUIOIIAJA TPEYTOJIbHUKOB,
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MPSAMOYTOJIbHUKOB, MAPAJUICIIOrPAMMOB, TPAaNEUnii, KPYTOB U CEKTOPOB, BBIYUCIISATH
JUIMHY OKPY>KHOCTH, JUIMHY JAYTM OKPYKHOCTH, BBIYHMCIATH JJIUHBI JIUHEHWHBIX
AJIIEMEHTOB (PUTYyp W MX YTJIbl, UCHOJIb3YS (POPMYIIBI IJTUHBI OKPYKHOCTH M JIJTUHBI
YT OKPY>KHOCTH, (GOpMYIIbI IJI0MaAeH GUryp, pemars 3a/laqyi Ha 10Ka3aTeIbCTBO C
UCIIOJIb30BaHUEM (POPMYIT JJIUHBI OKPYKHOCTH U JJIUHBI YT OKPY>KHOCTU, (OPMYT
wiomanael ¢guryp, pemarb NpPaKTHUYECKUE 3aJauM, CBS3aHHBIE C HaXOXJIECHHUEM
r€OMETPUYECKUX BEIMYMH (KCIOJB3Ysl TpPU HEOOXOJUMOCTH CIPABOYHUKU U
TEXHUUYECKHUE CPEJICTBA).

Y4eHUK MOJYyYUT BO3MOKHOCTh HAYYHTHCS: BBIUHUCIATH IUIOMIAAA (QUTYD,
COCTABJICHHBIX W3 JIBYX WIH Oojee MNPsSIMOYTrOJIHHUKOB, TMapaijieIorPaMMOB,
TPEYrOJIbHUKOB, Kpyra M CEKTOpa, BBIYUCIATH IUIOMIAJAM MHOTIOYTOJIbHHUKOB,
WCMOJIb3ysl OTHOILICHUSI PABHOBEIUKOCTH M PABHOCOCTABICHHOCTH, HPUMEHSTH
anreOpanyeckuii 1 TPUTOHOMETPUUECKUM ammnapaT U UJEU JIBHXKEHUS MPU PEUICHUU
3a71a4 Ha BBIYHCIIEHUE IUIOIIAIE MHOTOYT OJIbHUKOB.

Koopaunatel Y4eHUK HAYyUUTCS:

BBIUHUCIITh JUIMHY OTpE3Ka II0 KOOpJAMHATaM €ro KOHIIOB; BBIYHUCIATH
KOOPJIMHATBI CEPEIMHBI OTPE3KA, UCITOIb30BaTh KOOPAUHATHBINA METOM I U3YUYCHUS
CBOWICTB IPSIMBIX U OKPYKHOCTEM.

Y4eHUK NOJIYyYUT BO3MOKHOCTb:

OBJIaJICTh KOOPAMHATHBIM METOJAOM pEILICHUs 3a/1a4y Ha BBIYUCICHUS U
JI0OKa3aTeIbCTBO, MPUOOPECTH OMBIT UCHOJb30BAHUSI KOMIBIOTEPHBIX MPOrPAMM JIJIs
aHAJIN3a YaCTHBIX CIy4a€B B3aMMHOTO PACIIOJOKEHUS OKPYKHOCTEM M NPSMBIX,
MPUOOPECTH OMBIT BBHIMOJHEHUS] TTPOCKTOB Ha Temy «lIpuMeHeHune KOOpIWHATHOTO
METO/Ia IPU PEIICHUH 3a]1a4 HA BEIYMCIICHHS U JOKA3aTEIbCTBA.

BekTopbl YueHHK Hay4duTCs: ONEPUPOBATH C BEKTOPAMU: HAXOIAUTHh CYMMY U
Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX T'€OMETPUYECKH, HAXOAUTHh BEKTOP, PABHBIN
IIPOM3BEICHUIO 33IaHHOI0 BEKTOpPAa HAa YHUCJIO, HAXOIAUTH JJISI BEKTOPOB, 3aJIaHHBIX
KOOpJIMHATaMU: JIJTMHY BEKTOpPa, KOOPAMHATHI CYMMBI M Pa3HOCTH JBYX MU Ooiee
BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpAa HAa YUCIO, IPUMEHSS IIpU
HEOOXOJMMOCTA  COYETATENIbHbINA, TEPEeMECTUTENbHBIA U  pacHpeAeIUTEIbHBIN
3aKOHBI, BBIYUCIATH CKaIPHOE IPOU3BEICHUE BEKTOPOB, HAXOJWUTH YIOJ MEXKIY
BEKTOpaMU, yCTAaHABIMBATh NEPIEHIUKYISIPHOCTD MPSIMBIX.

Y4eHHUK NOJIy4YUT BO3MOKHOCTB: OBJIAJETh BEKTOPHBIM METOJIOM JIJI PEIICHUS
3a/1a4 Ha BBIYMCIICHUS U JI0KA3aTeJIbCTBA, IPUOOPECTH OIBIT BBHITOJIHEHHUS MMPOSKTOB.

9 KJ1ace

Anrebpa

[To oxoHYaHWU W3y4YeHHUsI Kypca anredopsl 9 kiacca ydamuiicss OyJaeT yMeTh:
COCTaBJISAITh OYKBEHHBIE BBIPAKCHUS U (DOPMYIIBI TIO YCIOBUSAM 3aja4; OCYIIECTBIATh
B BbIpaXeHUsX ©  GOpMyliax  UHCIOBBbICE TOJICTAHOBKM W  BBINOJHATH
COOTBETCTBYIOIINE BBIYUCIIEHHUS], OCYLIECTBIIAThH MOJCTAHOBKY OJHOTO BBIPAXKEHUS B
pyroe; BbIpakaTh U3 (GOPMyN OAHY MEPEMEHHYIO 4Yepe3 OCTaIbHBIC; BBITIOJIHSTH
OCHOBHBIE JEUCTBUS CO CTENEHSIMHU C LEJIBIMU IMTOKA3aTENSIMH, C MHOTOYJICHAMU U C
anredpandecKuMu IPOOSIMU; BHITIONHATH PAa3JI0KEHNE MHOTOYWICHOB Ha MHOXXHUTEIIH;
BBITIOJIHATh ~ TOXKJAECTBEHHBIE  MPEoOpa3OBaHMsI  PallMOHAIBHBIX  BBIPAKCHUI;
MPUMEHSTh CBOWCTBA apU(METHUECKMX KBAAPATHBIX KOPHEW JUIsI BBIYMCIICHUS
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3HAUYEHUH W TpeoOpa3oBaHUl YHMCIIOBBIX BBIPAXKEHUH, COAEp)KAIUMX KBaJIpaTHbIC
KOPDHM; pelaTh JIMHEHHBbIE, KBaJApPAaTHbIC YPaBHECHHsS W palMOHAJIbHBIC YPAaBHECHWSI,
CBOJSINMECS K HHUM, CHUCTEMBbl JBYX JIMHEWHBIX YPaBHECHUN W HECIIOXKHbBIC
HEJIMHENHBIE CUCTEMBI, PEIaTh JIMHEHWHBIE M KBaJApAaTHbIC HEPABEHCTBA C OJHOMU
NEPEMEHHON M MX CHUCTEMBI; peIIaTh TEKCTOBBIE 33JaUd alIreOpandeckuM MeETOJIOM,
UHTEPIPETUPOBATh IIOJYYECHHBIA pE3yJbTaT, ONPEACIATh KOOPAHMHATHI TOYKH
IUIOCKOCTH, CTPOUTh TOYKHU C 3a/laHHBIMH KOOpJMHATAMM; W300pa)xkaTb MHOXKECTBO
pelieHui  JIMHEHHOrO  HEpPaBEHCTBA;  pacmo3HaBaTh  apu(METHUYECKHE U
reOMETPUUECKHUE MPOTPECCHM; peliaTh 3aJaud C IpUMEHEHHEeM (popMysbl 0OIIero
YIeHa M CYMMBI HECKOJBbKUX TMEPBBIX UJICHOB; HAXOJUTh 3HAUCHUS (YHKIUH,
3alaHHON (hopMyIioi, Tabmured, rpaduKOM IO €e apryMEHTY; HaXOJIWTh 3HAUCHUE
apryMeHTa 1o 3Ha4eHUI0 (YHKIINH, 3aaHHON IpauKOM WM TaOIUIEH; ONpeaesiTh
CBOMCTBa ()YyHKIMH IO €€ TrpaduKy; NPUMEHATHh TpadUyuecKue MPEACTaBICHUS NpPH
pEUICHUN YpPAaBHEHMI, CHUCTEM, HEPABEHCTB; OIMCHIBATH CBOWCTBA HM3YYEHHBIX
(GYyHKIUHI, CTPOUTH UX rpaUKU; UCIOIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B
IIPaKTUYECKOM AECSATEIBHOCTU U TOBCEAHEBHOM KM3HU JUISL: BBIIIOJIHEHUS PACUETOB I10
dopMmynaM, cocTaBieHUs (HOPMYJI, BHIPAXKAIOIIUX 3aBUCUMOCTH MEXAY pealbHbIMU
BEJIMYMHAMH; HAXOXKJIEHUS HYKXHOM QopMyasl B CIpPaBOYHBIX MaTepuasax;
MOJICJINPOBAHUS NPAKTUYECKUX CUTYallMi U UCCIEA0BaHUS ITOCTPOECHHBIX MOJIEIIEH €
UCIIOJIb30BaHUEM ammapara ajare0pbl; ONMCaHus 3aBUCUMOCTEN MeXAy (PU3NUECKUMU
BEJIMYMHAMU COOTBETCTBYIOIIMMU (OpMyJaMU MPH HCCIEAOBAHUM HECIOKHBIX
MPaKTUYECKUX CUTyallui; HHTEpOpeTalud TrpaduKOB pPEabHbIX 3aBHCHUMOCTEN
MEXIy BEIMYMHAMHU. TPOBOAMTH  HECIOXKHBIE JOKa3aTelabCTBA, IMOJydaThb
NPOCTEUIINE CIIEACTBUS W3 W3BECTHBIX WM pPaHEE NOJYYEHHBIX YTBEPXKIACHUM,
OLICHMBATh JIOTUYECKYIO MPAaBUIBHOCTh PACCYKJEHUW, HUCIOJIb30BATh MPUMEPHI IS
WUIIOCTPALIMM U KOHTPIPUMEPHI U1l ONMPOBEPIKEHUS] YTBEP)KIACHUM; H3BJIEKATh
uH(pOpMaIUIO, TPEICTABIICHHYIO B Ta0IUIAX, HA JUarpaMMax, rpadukax; COCTaBlIATh
TaOJHIIBI, CTPOUTH AUATrpaMMBbl U TpaduKu; penaTh KOMOMHATOPHBIE 33a/la4d MyTEM
CUCTEMaTUYECKOro rnepedopa BO3MOKHBIX BApUAHTOB U C HUCIIOJIb30BAHUEM IIpaBHUiIa
YMHOKEHHMSI; BBIYMCISATH CPEJHUE 3HAYEHUS PE3yJIbTaTOB HM3MEPEHUI; HaXOIWUTh
4acTOTYy COOBITHS, UCIIONIb3Yys COOCTBEHHbIE HAOIIOACHHS U TOTOBBIE CTATUCTUYECKHE
JaHHbIC; HAXOAWUTHb BEPOSITHOCTH CIy4YalHBIX COOBITUH B MPOCTEHUIIUX CIydasx;
UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUYECKOW NEATETbHOCTU U
MOBCEIHEBHOMN KW3HU JUIsl: BHICTpAMBAaHUS apryMEHTAllMU MpHU J0Ka3aTeIbCTBE U B
Manore; pacrno3HaBaHMsI JIOTUYECKM HEKOPPEKTHBIX PACCYXKACHHUH; 3amucH
MaTEMaTUYECKUX YTBEP)KIEHUM, J0KA3aTeNbCTB; aHAIW3a pEalbHBbIX YHCIOBBIX
JNAHHBIX, TPEJICTABICHHbIX B BHJAE JUarpaMM, TIpapuKoOB, TaOJHUL; pPEIICHUS
MPaKTUYECKUX 3a/7a4 B TMOBCEJHEBHOM U NPO(EeCCHOHATBHON JAESTENbHOCTU C
UCIIOJIb30BAaHUEM JIEUCTBUI C YWCIaMU, MPOLIEHTOB, JJIWH, IJIOIIAAeH, OObEMOB,
BPEMEHH, CKOPOCTH; pELICHHs Yy4eOHBIX W TMPAKTUYECKUX 3aad, TPeOyOIHNX
CHUCTEeMAaTUYEeCKOro mepedopa BapUaHTOB; CpPAaBHEHMS IIAHCOB HACTYIUICHUS
CIIy4allHbIX COOBITUH, [UIsl OIIEHKHM BEpPOSITHOCTH CIy4ailHOro COOBITHSA B
NPAaKTUYECKUX CHUTYyalUsX, COIOCTABJICHHUS MOJEIN C PEAIbHONW CHUTyalUew;
NOHUMAaHUS CTATUCTUYECKUX YTBEPHKICHHI.

26



['eomeTpus

[lo oxoH4YaHMM M3y4YeHHsS Kypca reoMeTpuu 9 kiacca ywaunuiics Oynaer
YMETh: IMOJb30BaThCA T'EOMETPUUYECKUM SI3BIKOM JUISl ONHUCAHUS MPEIMETOB
OKPYXaIOIlIEr0 MHUpA; paclo3HaBaTh TIeOMETpUUYECKHe (UTYphI, pa3iuyaTh HX
B3aMMHOE paCIOJIOKEHUE; HM300pakaTh TeOMETpUYecKue (UTYpBI; BBIMOJIHATH
YepTEkKHU IO YCIOBUIO 3a/1ay; OCYIIECTBISATh Mpeodpa3oBanus GUryp; pacro3HaBaTh
Ha YepTekax, MOJACIIAX U B OKPY’KaloIlIel 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE
Tena, M300pakaTh HMX; B MPOCTEUIIMX CIydasX CTPOUTh CEUYCHHMS] M Pa3BEPTKU
IPOCTPAHCTBEHHBIX TEN; MPOBOJAUTH ONEPALIMH HAJl BEKTOPAMU, BBIYUCIATh JJIUHY U
KOOpJIMHATBl ~ BEKTOpa, YroJll  MEXKJIy BEKTOpaMHU; BBIYUCIATH  3HAYEHUS
F€OMETPUYECKUX BEIUYMH (JJIMH, YIJIOB, IJIOLIAAeH, OOBEMOB); B TOM YHCIIE: IS
yriaoB oT 0° mo 180° ompenensiT 3HaY€HUS TPUTOHOMETPUYECKUX (DYHKLIMHA 1O
3aJIaHHBIM 3HAYEHHUSM YIJIOB; HAaXOAUTh 3HAUEHUS TPUTOHOMETPUUECKUX (PYHKUIUN
10 3HAYECHMIO OJJHOM M3 HMX, HAXOAUTh CTOPOHBI, YIJIBI U IJIOIIAIN TPEYTOJIbHUKOB,
JUIMHBI JIOMAHBIX, IyT OKPY>KHOCTH, IUIOIIA/Ieli OCHOBHBIX F€OMETPUUECKUX QUTYp U
¢Guryp, COCTaBIEHHBIX W3 HHX; pellaTb I€OMETPUYECKHE 3aJaud, OMUpPasiCh Ha
U3y4YEHHblE CBOWCTBa (UIryp W  OTHOUIEHHH MEXAY HUMH, IPUMEHsA
JIOTIOJIHUTEbHBIE MOCTPOCHUS, aIredpanvyeckuii 1 TPUrOHOMETPUUECKUN ammnapar,
COOOpaXeHHUsI CUMMETPUH; MPOBOJUTH JOKA3aTEIIbHbIE PACCYKJIEHUS MPHU PEIICHUU
3a]a4, HUCIOJIb3YSl HU3BECTHBIE TEOPEMBI, OOHAPYKMBAas BO3MOXHOCTH IS MX
UCIIOJIb30BAHUS; PellaTh NPOCTEHIINE IUIAHUMETPUUYECKUE 3aJa4l B MPOCTPAHCTBE;
UCIIOJIB30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUUYECKOW AESATENBHOCTU U
MOBCEHEBHON >KW3HMU [UIsl: ONMCAHUSA PEATbHBIX CUTyallud Ha SI3bIKE T€OMETPHUU;
pacyeToB, BKIIIOYAIOIIMX MPOCTEHIINE TPUTOHOMETpUYECKHE (OPMYJIbL, PEIICHHS
reOMETPUYECKUX 3a/1ay C UCIOJIb30BAHUEM TPUTOHOMETPHHM; PEIICHUS MPAKTHYECKUX
3a/lay, CBSI3aHHBIX C HAXO0XXJIECHHEM T'€OMETPUYECKUX BEJIWYUH (HUCMOIb3Ys MpHU
HEOOXOJUMOCTH  CIHPAaBOYHUKA U TEXHMUYECKHE  CPEACTBA);  MOCTPOCHUM
reOMEeTPUYECKUMU HHCTPYMEHTaMU (JIMHENKA, YTOJIbHUK, HUPKYJIb, TPAHCIOPTHP).

Cucrema oeHKH IVIAHMPYEMbIX pe3yabTaToB oOy4yaomuxcs ¢ 311P

Cucrema OLEHKH ILUIAHMPYeMbIX pe3yJjbTaToB oO0yuyawmmuxcsa ¢ 3IIP
coorBercrByer OOII O0O.

OueHnBaHue OCYLIECTBJIACTCS MO MPU3HAKAM TPEX YPOBHEH YCICIIHOCTH.

Heobxoaumpliii ypoBeHb (0a30BbIN) — pelIeHUE TUIIOBOW 3a/ayu, MOJA00HOM
TEM, UTO pellaiy y>K€ MHOTO pa3, Ilie TpeOoBaMCh OTpabOTaHHbIE NEUCTBUS (pa3aen
«YUYEHUK HAay4YUTCs» MPUMEPHOW MPOrpaMMbl) U YCBOEHHBIE 3HAHMS, (BXOMSIINE B
OMOPHYIO CUCTEMY 3HaHUM NpeIMETa B IPUMEPHOU MporpaMmme) .

DTO [OCTAaTOYHO [JIsi TNPOAOJKEHUS O00pa3oBaHUs, 3TO BO3MOXHO U
HE00X0aMMO BceM. KauecTBEHHbIE OLICHKMXOPOIIO, HO  HE OTJIMYHO»  WIH
«HOpPMAaJbHOY» (pelleHue 3a]a4M C HETOUETAMH ).

[ToBbIlIEHHBI YPOBEHb (MPOrPAMMHBIN) — pELICHUE HECTaHAAPTHOW 3ajayd,
r7ie MoTpedoBaIoCh: J100 AeCTBHE B HOBOW, HEMPUBBIYHOW CUTyallMH (B TOM YHUCIIE
NEUCTBUS U3 pasliesa «YUYEHHK MOXKET Hay4HUThCs» MPUMEPHOM MpOorpammsl); JHOO
WCITOJIb30BAaHUE HOBBIX, YCBAMBAEMbIX B JaHHbII MOMEHT 3HAaHHMH (B TOM 4HCIIE
BBIXOJSIIMX 3@ paMKU OINOPHOW CHCTEMbl 3HAaHUWA IO MNpPEeaMETy). YMEHHe
JIEICTBOBAaTh B HECTAHJAPTHOM CUTYyallUd — 3TO OTJIMYME OT HEOOXOAMMOIO BCEM
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ypoBHsi. KadecTBEHHbIE OIEHKHU: «OTIUYHO» WM «IIOYTH OTIUYHO» (pelieHue
3aJlayu C HeJI0YETaMHu).

MakcumanbHbIi YpOBEHb (HEOOS3aTENbHbIN) pellleHne He H3ITy4yaBLICHCS B
KJIacce «CBepX3ajaum», M KOTOpOM NOTpeOOBaIMCh JIMOO CaMOCTOSTEIHHO
NOOBIThIE 3HAHUSA, JTUOO HOBBIE, CAMOCTOSATEIHLHO YCBOCHHBIC YMEHUS U JIEUCTBUS,
TpeOyeMble Ha CHEAYIOIMX CTYyNEeHsAX oOpa3oBaHus. OTO JEMOHCTPUPYET
UCKIIIOUUTENbHBIE YCIEXW OT/ACNbHBIX YYEHUKOB IO OTHEIbHBIM TEeMaM CBEpX
IIKOJIbHBIX TpeOOBaHUM. KauecTBennas OLICHKA «OTIINYHOY
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