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IlosicHuTeIbLHAS 3aMHCKA

Aodanmuposannaa pabouas npozpamma oaa obyuaowuxcsa ¢ 3P, paspabomana na ocnose paboueil npozpammvl OCHOBHO20 00ujec0 06pa306aHusi no
Mamemamuxe. [annas npozpamma coxpansem 0OCHO8HOe codepiicanue oopazosanus obweobpazoeamenbHoll wkoiwl ho Mamemamuke, HO omauyaemcs
KOPPEKYUOHHOU HANPABIEeHHOCMbI0 00yueHus. Dmo 00yclo8NeH0 0COOEHHOCMAMU YC8OEHUs YYeOHO020 Mamepuana 0emvMu, UCNbIMbIEAoOWUMU CIMOUKUe
mpyonocmu 6 obyuenuu. Ilpu adanmayuu npoepammsl OCHO8HOE 6HUMAHUE 00PALYeHO HA 0671a0eHUue 0embMU NPAKMUYECKUMU YMEHUAMU U HABLIKAMU, HA
YMeHbuleHue 00vema Mmeopemudeckux C6e0eHull, GKIIYeHUe OMOENbHbIX meM UIU YenblX pazoenos, Mamepuanog 0030pHO20, O3HAKOMUMENbHO2O0
xapaxkmepa.

B cuny cBoux ocoOeHHOCTEH, JaHHas KaTeropus AETEed HCIBITHIBAET TPYIHOCTH B YCBOGHHMM y4yeOHOro marepuana. Mcxons U3 KOHTHHIEHTa
oOyyarouuxcs Mpu OpraHu3aluu 00pa30BaTENbHON JIEATENIBHOCTH MCIOJB3YIOTCS KOPPEKLIMOHHO-Pa3BUBAIOIINE TEXHOJOTUH, pa3HOOOpa3Hble METOIbl U
NpUEMBI TIEIarOrMuecKoi MOAEPKKH, & UMEHHO, OOJIBIIMM aKIIEHT JeJaeTcs Ha HaIJISIIHBIX U MPaKTUUECKUX METo/IaXx 00y4eHHUs. A Tak ke MPUMEHSIOTCS
WHJYKTUBHBIE METOJbl, PEIPOAYKTUBHBIN METOJI, UTPOBbIE METOJIbI, IPUEMBI ONEpeKaroIIero oOydeHus, MPUEMbl Pa3BUTHUSI MBICIUTENIbHON aKTUBHOCTH,
MIpUEMBI BbIJIEJICHHSI [IABHOTO, IPUEM KOMMEHTHPOBAHUS U TIP.

B ocHOBY peanuzanuu agantupoBaHHON pabodeit mporpaMmbl o MaTtemMaTHKe MOJI0KEHbI IIPUHITHTIHL:



- HPUHUURBL 20CYOAPCMEEHHON noaumuku P® e obracmu obpazosanus (eymanucmuyecKkuil xapakmep o00pazo8amus, eOUHCmEo 00paA308amMenbHO20
npocmpancmea Ha meppumopuu Poccutickoii @edepayuu, ceemckuii xapakmep oopazosanus, 00ujedocmynHocms oopazoeanus, a0anmueHOCmsb CUCIEMbl
00paA3068aHUs K YPOBHAM U OCODEHHOCMAM PA3GUMUsL U NOO20MOBKU 00YYAIOUUXCS U 80CNUMAHHUKOS U OP.);

- HPUHYUR YYUema MUNnoI02ULecKUx U UHOUBUOYATbHBIX 00PA308AMENbHBIX NOMPeOHOCmel 00YUAIOUUXCsL,
- NPUHYURN KOPPEKYUOHHOU HANPAasieHHOCU 00pa308amenbHO20 npoyeccad;

- npuRUUN paseuealomeﬂ HanpaejlerHocmu 06pa30€am€ﬂbH020 npoyecca, opueHmupyiou;m? €20 Ha pazeumue Juurocmu 06)/1161}01/”6200}2 u pacuiupenue eco
«30HbI OUdNCATIULE20 paseumusl) ¢ y4eniom 0cobbIx 06pa306ameﬂbelx nompe6ﬂocmeﬁ;

- RPUHUUN YETOCIMHOCIU COOEPHCAHUA 00PA308AHUSA, NOCKONbKY 8 OCHO8Y CIMPYKMYPbl COOEPAHCAHUSL 00PA308AHUS NOONCEHO He NOHAmUe npedmema, d -
«obpazosamenvHoU 001acCmuy,

- NPUHUUR HANPABIEHHOCMU HA (popMuposanue oeamenbHocmu, obecneuusaen 803MO*CHOCMb 081A0EHUS 00YYAIOWUMUCS C 3A0ePHCKOU NCUXULECKO20
passumus 6cemu 8UOAMU OOCMYNHOU UM NPeOMEemHO-NPAKMuUYeckou  OessmelbHOCmu, Cnocobamu U  npuemamu  NO3HA8AMENbHOU U y4eOHOU
0esAmenbHOCMU, KOMMYHUKAMUBHOU 0esimeIbHOCMU U HOPMAMUBHBIM NOBEOCeHUEM;

- HpUHUUN REPEHOCA YCBOEHHbIX 3HaH1/lIZ, yMeHuﬁ, U HABbIKO6 U omnomenuﬁ, cqbop/vzupoeaﬂnbzx 6 YCllosUsAx yll€6H012 cumyayuu, 6 pasiudHbvle IHCUZHEHHblE
cumyayuu, 4mo obecneyum 20mMoHOCHb 06)/"-!61}01146206% K CAMOCMOSMENbHOL opueHmupoeKke u AKMUBHOU 0esIMeIbHOCHU 6 pealbHOM Mupe.

[Ipu oOy4yeHuu nereit JaHHON KaTErOpUU MCIOJIB3YIOTCS YUeOHUKH OOILEero THma (B COOTBETCTBHHU C YTBEPIKICHHBIM crickoM yueoHnkoB MBOY «IlIkona No 5»).

MaremaTrueckoe 00pa3oBaHUE SIBISIETCS 00s3aTENBHON M HEOTHEMJIEMOHM YacThio oOImIero oOpa3oBaHWs Ha BCEX CTYNEHAX INKOJbl. OOyueHHe

MaTeMaTUKE B OCHOBHOM IIKOJIC HAIIPABJICHO HA JOCTIKCHHE CICAYIOIINX yeell.
| B nanpagnenuu nuunocmnozo pazeumus:

- obecneuenue svinoanenuss mpevosanuti PIOC OO0 nocpedcmeom co30anuss Yciosuil OJisi MAKCUMATLHO20 YOOBIeMBOPEHUsT 0COObIX 00PA308aMeNbHbIX
nompebrocmeti ooyuarowuxcs ¢ 311P
-popMHpOBaHUE TIPEACTABICHUN O MaTeMAaTHKE, KaK 4YacTH OOIICUeIOBEYECKOW KYJIbTYPbI, O 3HAYMMOCTH MATEMATUKUA B PAa3BUTHU IUBWIN3AIUN H
COBPEMEHHOTO 00IIIeCTBA;
-pa3BHUTHE JIOTHYECKOTO U KPUTUIECKOTO MBIILICHHUS, KyJIbTYPbI PEYH, CIIOCOOHOCTH K YMCTBEHHOMY KCIIEPUMEHTY;
-pOpMHpOBaHUE WHTEIUICKTYaJbHOW YECTHOCTH M OOBEKTHMBHOCTH, CIIOCOOHOCTH K TIPEOJOJICHHIO MBICIHUTEIBHBIX CTEPEOTHIIOB, BBITCKAIOUIMX U3
OOBIJICHHOTO OTIBITA;
-BOCIIMTAHUE KAYECTB TUYHOCTH, 00ECIIEUNBAIOIINX COIMATBEHYI0O MOOMIBHOCTD, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS,
-opMupOBaHUE Ka4eCTB MBIILICHHUS, HEOOXOAUMBIX JJIsl aaNnTalliid B COBPEMEHHOM MH(POPMAITMOHHOM OOIIECTBE;
-pa3BUTHE UHTEpeca K MaTEMaTHYeCKOMY TBOPUECTBY U MATEMaTHYECKUX CIIOCOOHOCTEN;
I B memanpeomemnom nanpaenenuu:
-pa3BUTHE TPEICTABICHUH O MaTeMaTHKe Kak (opme ONMMCcaHus M METOJe MO3HAHUS NEHCTBUTENBHOCTH, CO3JaHHME YCIOBHMM AN MPHOOpETEHUs
MEPBOHAYAIBHOTO OTBITA MATEMAaTUIECKOTO MOJACITUPOBAHNUS;
-opMupoBaHUEe OOIIUX CIIOCOO0B UHTEIUICKTYAIbHON NEATEILHOCTH, XapaKTEPHBIX IS MATEMATHKHU U SIBJISIFOIIMXCS OCHOBOW MO3HABATEIHHON KYIbTYPHI,
3HAYUMOM IS Pa3IUYHBIX Cep YeTOBEUECKOU NesITeNbHOCTH;



Il B npeomemnom nanpagnenuu:

-OBJIaJICHHE MaTeMaTHUYECKUMH 3HaHUSMH U YMEHUSMHU, HEOOXOAMMBIMHU /IS TIPOJIOJDKEHUST 00pa30BaHus, U3y4eHHUS CMEKHBIX TUCIMILUIMH, TPUMEHEHHS B

MMOBCEIHEBHOM JKU3HU;

-co3anne pyHAaMEeHTa Il MaTeMaTHIEeCKOTO pa3BUTHs, (GOPMUPOBAHUS MEXaHU3MOB MBIIIJICHHS, XapaKTEPHBIX ISl MATEMaTHYECKON JEITEITbHOCTH.
3aoauu:

-OBJIQJIETh CUCTEMOM MaTeMaTHUECKUX 3HAHUI U YMEHUM, HeOOXOJUMBIX JIJIsl IPUMEHEHUS B IPAKTUYECKOU JIEATEIbHOCTH, U3YYEHUN CMEXHBIX TUCIUILINH;

-CII0COOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (POPMUPOBATH KauecTBa, HEOOXOAMMBIC YEIOBEKY JUIS MOJIHOIEHHOW )KM3HA B COBPEMEHHOM OOIIECTBE,

CBOMCTBEHHbIE MATEMAaTUYECKOW AESTEIBbHOCTU: SICHOCTU M TOYHOCTH MBICIIM, UHTYMIIMH, JOTMUECKOTO MBILIUICHUS, IPOCTPAHCTBEHHBIX MPEICTaBICHUI,

CIIOCOOHOCTH K IPEO0/I0JTIEHUIO TPYJTHOCTEH;

-opMupOBaTh MpeACTAaBICHUS 00 UAESIX U METOJaX MaTeMaTHKH KaK YHHBEpPCAJIBHOIO SI3bIKa HAyKH UM TEXHUKH, CPEICTBaX MOJIEIMPOBAHUS SBJICHUIN U

IIPOLIECCOB;

-BOCIIUTHIBATh KYJIbTYPY JMYHOCTH, OTHOIIEHHE K MATEeMAaTHKH KaK 4YacTH OOIIEeYelIOBEYECKOM KyJIbTyphl, UIparoliell oco0yio pojb B OOIIECTBEHHOM

Pa3BUTHH.

2. O0mas XapakTepuCcTHKA Kypca

Maremartuka Urpaet BaKHYIO pojib B (GOPMUPOBAHUH Y IIKOJIHHUKOB YMEHHS yuUThCs. OOyueHne MaTeMaTHKe 3aKJ1abIBa€T OCHOBBI 17151 GOPMUPOBAHUS
HpI/IéMOB YMCTBCHHOﬁ ACATCIIBHOCTH: MIKOJIbHHUKKW Y4aTCsad IIPOBOJAWTHL aHAIW3, CPaBHCHUC, KHaCCI/I(i)I/IKaHI/IIO O6’B€KTOB, YCTaHaBJIMBaTb HNPHUYNHHO-
CIIEJICTBEHHBIE CBS3HM, 3aKOHOMEPHOCTH, BBICTpaMBaTh JIOTUYECKHE LEMOYKH paccykIeHuil. M3ydyas MareMaTuKy, OHH YCBaWBAIOT OIpeAeTEHHbIE
00001IEHABIC 3HAHUS W CIOCOOBI JIEHCTBHA. YHUBEpPCAIbHBIE MAaTEMaTHYECKHE CHOCOOBI TO3HAHUS CIOCOOCTBYIOT IICJIOCTHOMY BOCIPHSITHIO MHDA,
MO3BOJISIFOT BBICTPAUBATh MOJEIHU €r0 OTAENbHBIX MIPOLIECCOB U SBJICHUH, a TaKXKe SIBJIAIOTCS OCHOBOM ()OpMUPOBAHUS YHUBEPCATIbHBIX YUEOHBIX JEHCTBUIL.
VYHuBepcanpHble yueOHbIE IEHCTBUS 00€CIIeYrBaAOT YCBOECHUE MTPEIMETHBIX 3HaHUN U UHTEIJIEKTyalbHOE pa3BUTHE ydaIIuXcs, GOPMUPYIOT CIOCOOHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY U YCBOEHHUIO HOBOM MH(pOpMAaILUY, HOBBIX 3HAHUN U CLIOCOOOB ACWCTBUIA, UYTO COCTABIISIET OCHOBY YMEHUS YUUTHCS.

3. MecTo Kypca B y4eOHOM IJIaHe

ba3ucHblll yueOHBIN (0Opa3oBaTeNbHbI) IUIAH HA U3y4EHUE MaTeMaTHUKH B OCHOBHOM IIKOJIE OTBOJUT 5 y4yeOHBIX YacOB B HEJETIO B TEUEHUE KaKIOIr0
roja oodydenus, Bcero 875 ypokoB. CoriacHo bazucHoro yueOHoro (o6pa3zoBaTenbHOr0) miiaHa B 5S—6 kiaccax nzydaercs npeamer «MaremaTtuka» (MHTe-
I'pUpOBaHHbIN npeamer), B 7—9 knaccax - «MaremaTnka» (BKIIOYaoLUil pasnensl «Anredbpa» u «I'eomerpus»). [lpeamer «MaremaTtuka» B 5—6 Kimaccax
BKJIFOYAET apu(METUUECKHI MaTepuall, 3JIeMEHThI aJire0Opbl U TEOMETPHUH, @ TAKXKE 3JIEMEHThI BEPOATHOCTHO-CTATUCTUYECKOMN JIMHUM.
IIpenmer «Marematuka» B 7 — 9 Kiaccax BKIOYAaeT B ce0s HEKOTOpbIE BONPOCHI apU(PMETHKH, pa3BUBAIOIIME YHCIOBYIO JHMHHMIO 5—6 KIaccos,
anreOpandeckuil MaTepuall, 3JIeMeHTapHble (PYHKIUH, 3JIEMEHTBI BEPOSATHOCTHO-CTAaTUCTUYECKOH JIMHUM, A TAK)Ke F€OMETPUUECKUI MaTepHral, TpaAulluOHHO
U3y4aroTCsl, €BKJIMI0BA F€OMETPUS, FIEMEHThl BEKTOPHOU anreOpsl, reomeTpuueckure npeoOpasoBanus. Paznen «AnreGpa» BKIIOYAeT HEKOTOPbIE BOIPOCHI
apu(METHKH, pa3BUBAIOIINE YUCIOBYIO JIMHUIO 5—6 KJ1acCOB, COOCTBEHHO airedpanyeckuii MaTepuall, JeMeHTapHble (QyHKINH.
B pamkax yweOHOro pasgena «l'eoMeTpus» TpagUIMOHHO H3y4alOTCs, EBKJIMJA0BA TE€OMETPHs, AJIEMEHTbl BEKTOPHOM anreOpbl, reoMeTpUYecKHue
npeoOpa3oBaHusl.

Ha usyuenue kypca «MaTemaTtuka» B OCHOBHOH mikoje oTBoauTcs 170 4. — 34 yueGHble Heenu no 5 yacoB B Heaemto (175 4. — 35 yueOHBIX Helenb).

4. IleHHOCTHBIC OPMEHTHPHI COIeP:KaAHUA Kypca «MareMaTuKa»



MaremaTtrueckoe 00Opa30BaHME WIPACT BAXHYIO pOJIb, KaK B IPAKTHYECKOW, TaK W B JyXOBHOW >KM3HM oOmecTtBa. IIpaktudeckas cTopoHa
MaTeMaTH4YeCKOTO 00pa3oBaHMs CBsi3aHAa C (OPMHUPOBAHHUEM CIIOCOOOB JIEATENBHOCTH, IyXOBHAasi — C MHTEIUICKTYaJbHBIM DPa3BUTHEM YEIOBEKa,
(opmMupoBaHHEM XapakTepa U O0IIeH KyIbTYpHI.

[IpakTiueckass I1OJIE3HOCTh MAaTeMaTUKU OOYCIOBJIEHA TEM, 4YTO €€ MPEeAMETOM SBJSIOTCS (yHAaMEHTaldbHbIE CTPYKTYPbl pEaIbHOTO MHUpA:
IIPOCTPAHCTBEHHbIE (POPMBI U KOJIUYECTBEHHBIE OTHOLICHHUS — OT MPOCTEMIINX, YCBAWBAEMbIX B HENOCPEJCTBEHHOM OIIBITE, A0 JOCTATOYHO CIIOXKHBIX,
HEOOXOAUMBIX JUTS Pa3BUTHSI HAYYHBIX U TEXHOJIOTUYECKUX UIICH.

be3 0a3oBoii MaTeMaTHUYECKOW MOATOTOBKH HEBO3MOXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM. B IIKoiie MaTeMaTHKa CIY)XKHT OHOPHBIM
IIPEIMETOM JUIsl U3yUEHHsI CMEKHBIX AUCLUILIMH. B mocie mKoabHON )KU3HU pealbHON HEOOX0AUMOCTBIO B HAIIIM JTHU SIBJISIETCS HEIPEPBIBHOE 00pa3oBaHUe,
4yTO TpeOyeT MOJHOLIEHHON 0a30BO#l 00IIe00pa3oBaTeIbHON MOATOTOBKU, B TOM YHCIIE U MaTeMaTHdeckoi. M HakoHell, Bce OOJbIlNe CHeHaIbHOCTEH, Tae
HE0OXO0IUM BBICOKHI ypOBEHb 00Opa30BaHMsl, CBSI3aHO C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMAaTHKU (IKOHOMHUKA, Ou3Hec, (PMHAHCHI, (PU3MKa, XUMUS,
TE€XHMKa, UHPOpMATHKA, OMOJIOTHSL, ICUXOJIOTHS U Ap.). Takum 00pazoM, paciiupsieTcss Kpyr MKOJIbHUKOB, JJIs KOTOPBIX MAaTEMaTUKA CTAHOBUTCS 3HAUUMbIM
MIPEIMETOM.

OOydeHne MaTreMaTuKe JaeT BO3MOKHOCTh pa3BUBaTh y Yy4Yal[UXCs TOYHYIO, SKOHOMHYI0O U HMH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh Haumbosee
MOAXOIAIUE SI3BIKOBbBIE (B YaCTHOCTH, CUMBOJIMYECKHE, Ipapuueckue) cpeacTsa.

N3ydyeHne maTeMaTHKH CIOCOOCTBYET ICTETHMYECKOMY BOCHUTAHUIO UYEIOBEKa, MOHMMAHHIO KPAacoThl M H3SIIECTBA MATEMaTUYECKUX PACCYKICHHI,
BOCITPUSTHUIO TEOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

5. IlimanupyemMble pe3yJbTaThl H3yUeHHsI YUeOHOT0 NpeMeTa B cOOTBeTCTBHH ¢ TpedoBanusmu ®I'OC 000
OO6yuaromuecs ¢ 3aJep>KKON MCUXUUECKOTO Pa3BUTHUS MOJy4aroT IIEH30BOE€ 00pa3oBaHueE, MOITOMY IUIaHUPYEMbIE PE3YJIbTaThl OCBOCHHUS Y4eOHOTO

npeameTa «MaTeMaTrkay JUIsl ITOW KaTeropuu o0ydarommxcs cooTBeTcTBYIOT TpeboBanusim OI'OC O0O0.

I/I3yquI/Ie MaTeMaTUKHA B OCHOBHOM IIKOJIE Jac€T BOSMOXHOCTb O6y‘IaIOIHI/IMC${ JOCTHUYB CICAYIOUNINX PE3YIbTATOB PA3BUTHUAA:

|. B auunocmnom nanpaenenuu:

JInyHOCTHBIE Pe3yJIbTAaThl OTPAKAIOT:
1) BocuTaHue POCCUMCKOW TpakIaHCKON WMICHTHMYHOCTU: MATPUOTH3MA, yBakeHUs K OTedecTBy, MPOLUIOE U HACTOSIIEe MHOTOHAIMOHAIBHOTO Hapoia
Poccun; oco3nanme cBoel 3THUYECKOM MPUHAATIC)KHOCTH, 3HAHHE UCTOPHUH, A3bIKa, KYJIBTYphl CBOETO HapoJa, CBOEro Kpasi, OCHOB KYJIbTYPHOI'O HaCJIeIus
HapoqoB Poccun W dyenoBedecTBa; YCBOCHHE T'YMaHUCTHYECKHX, JAEMOKPATHUYECKUX M TPAAMIIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO
oOl1ecTBa; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTHU U J0Jra nepes PoauHoii;
2) ¢opmMupoBaHUE OTBETCTBEHHOTO OTHOIICHHS K YUYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYYArOIIMXCS K CaMOPA3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE
MOTHBAIMM K OOY4YEHHMIO W TIO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JaJbHEWIIEH WHAMBHIYaTbHON TpaeKTopuu oOpa3oBaHHs Ha Oase
OpUEHTHPOBKH B Mupe mnpodeccuil u mpodeccHOHANbHBIX MPEANOYTeHUH, C y4EeTOM YCTOWYHMBBIX IMO3HABATEIBHBIX HHTEPECOB, a TAKKE€ Ha OCHOBE
(dhopMHUpOBaHUS YBAXKUTEILHOTO OTHOIIEHUS K TPYy, Pa3BUTHS OTBITA YIAaCTUSI B COIUATBHO 3HAYHUMOM TPY/IIE;
3) dopmMupoBaHUe ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTUKH, YIYUTHIB AIOIIETO
COILIMANIbHOE, KYIbTYPHOE, S3BIKOBOE, TyXOBHOE MHOTOOOPa3He COBPEMEHHOTO MUPA;
4) popmupoBaHNEe 0CO3HAHHOTO, YBAXKUTEIHHOTO U JOOPOKEIATEIHLHOTO OTHOIICHHUS K IPYrOMY 4eJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIBTYpE, S3bIKY,
Bepe, TPaXJAHCKOM MO3ULUU, K HUCTOPUM, KYJIbTYpE, PEIUTUU, TPaJULIUSAM, SA3bIKaM, LIEHHOCTSAM HapoAoB Poccuum M HaApoJOB MHpa; FOTOBHOCTH H
CIOCOOHOCTH BECTH JAUAJIOT C IPYTUMHU JIFOJbMH U IOCTUTATh B HEM B3aUMOIIOHUMAaHUS;
5) oCcBOEHHE COLMATBHBIX HOPM, MpaBWJI MOBEJIEHUS, pojied U (GopM colManbHOW KU3HMU B TPYIIAX U COOOIIECTBAX, BKIIOYAs B3POCHbIE U COIMATbHBIC
coo0IIecTBa; ydacTHe B IIKOJEHOM CaMOYIPaBICHHH M OOIIECTBEHHON JKM3HH B TpEJeNax BO3PACTHBIX KOMIIETEHIIMM C y4eTOM pPETHOHAIBHBIX,



ATHOKYJBTYPHBIX, COUAIBHBIX U SKOHOMHUYECKIX 0COOEHHOCTEIH;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHH MOPAJIBHBIX MPOOJIeM Ha OCHOBE JMYHOCTHOTO BBIOOPA, (POPMHPOBAHME HPABCTBEHHBIX
YYBCTB U HPABCTBCHHOTO IMOBCACHUSA, OCOSHAHHOI'O U OTBETCTBCHHOI'O OTHOIICHHS K CO6CTB€HHLIM IOCTYIIKaM;

7) dopmupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHWH M COTPYIHHUYECTBE CO CBEPCTHUKAMH, NETbMHU CTapIIero W MIIAJALIET0 BO3pacTa,
B3POCJIBIMH B TIpoIecce 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIC3HOU, y4eOHO-UCCIIeIOBATEILCKOM, TBOPUSCKOHN U IPYTUX BUAOB JICATCILHOCTH,

8) dbopMupoBaHHE IICHHOCTH 370POBOTO U Oe30MmacHoro odpasa XKM3HU; YCBOCHHE MPaBUJI WHIUBUAYATLHOTO U KOJUICKTHBHOTO O€30TIACHOTO IO BEJICHUS B
YpE3BBIYAMHBIX CUTYALHSX, YTPOXKAIOIIUX KU3HU U 3J0POBBIO JIFOJIEH, ITPAaBUJI IIOBEICHHS HA TPAHCIIOPTE U HA JOPOTaXx;

9) dopmupoBaHHE OCHOB JKOJOTHYECKOW KYIBTYpPhl, COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIUICHUS, PAa3BUTHE OIIBITA
9KOJIOTUYCCKHU OpI/ICHTI/IpOBaHHOfI pe(i)ﬂeKCHBHO-OHeHOqHOI;'I u HpaKTHqGCKOﬁ ACATCIIBHOCTU B )KU3HCHHBIX CUTYallUAX;

10) OCO3HAHHUEC 3HAYCHHUA CEMbU B )KXNU3HU YCIIOBCKA U O6HICCTBa, MPUHATUEC ICHHOCTHU ceMerHon JKU3HH, YBAXKUTCIIBHOC U 3a00TIMBOE OTHOIIEH € K WIEHAM
CBOCH CEMBH,

11) pa3BUTHE 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HAceaus HapoJoB Poccuu u mMupa, TBOPUECKON ACITETLHOCTH ICTECTHUECKOTO
XapakTepa.

Il. B memanpeomemnom nanpaenenuu:

MeTanpeaMeTHbI€e Pe3yJabTAThl OTPAKAIOT:
1) yMeHHE CaMOCTOSITEIbHO OMNpPEACNATh IEIM CBOEro OOy4YeHUs, CTaBUTh W (OPMYIHUpPOBATH 1Jisi ceOs HOBBIC 3a7aud B ydyeOe M TO3HABATEIbHOU
NeSITeNIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEILHOM 1€ATEIbHOCTH;
2) yMEHHE CaMOCTOSITEIIBHO TIJIAHUPOBATh MYTH JOCTHKEHUS 1IeJIeH, B TOM YMCJI€ aJIbTepHATUBHBIC, 0CO3HAHHO BhIOMpATh Hanbosee 3PPEeKTUBHBIE CTIOCOOBI
pelieHns yueOHbIX U M03HABATEIbHBIX 3a/1aY;
3) yMeHHE COOTHOCHUTh CBOM JEHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMM, OCYILECTBISThH KOHTPOJb CBOEH JEATENbHOCTH B IMpolecce AOCTHUKEHHS
pe3ynbTaTta, ONpeAesTh CHOCOObI ACWCTBUN B paMKax MPeaoKEHHBIX YCIOBUH M TpeOOBaHUU, KOPPEKTUPOBATh CBOMU JICHCTBUSL B COOTBETCTBUH C
HU3MEHSIOIICICS CUTYallueH;
4) yMeHue OLIEHUBATh MPABUILHOCTh BHIMOJIHEHUS y4eOHOU 3a/1aun, COOCTBEHHBIE BOBMOKHOCTH €€ PEILECHUs;
5) BmageHUE OCHOBAaMH CAMOKOHTPOJIS, CAMOOIICHKH, MPUHSATHS PEHICHUH U OCYIIECTBJICHHS OCO3HAaHHOTO BbIOOpa B Y4eOHOM M IO3HABATENbHOI
NesITeNIbHOCTH;
6) yMeHHE OIpeneNsTh MOHATHUS, CO3/1aBaTh 0000IIEHNS, YCTaHABIUBATh aHAIOTHH, KIACCU(PUIIUPOBAThH, CAMOCTOSTENILHO BHIOUPATh OCHOBAHU S U KPUTEPUU
Ui KJaccu(UKaIMK, yCTaHABINBATh PUYMHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCyXKICHHE, yMO3aKIIIoueHHe (MHAYKTUBHOE, EAYKTUBHOE U
10 aHAJIOTUH) U JeNIaTh BBIBOIBL;
7) yMeHue co3aaBaTh, IPUMEHSTh U TPE0Opa30BbIBaTh 3HAKU U CUMBOJIBI, MOJICIIM U CXEMBI JIJIs pelIeHUs Y4eOHbIX U MMO3HABATEIbHBIX 3a/1aY;
8) CMBICTIOBOE UTEHUE;
9) yMeHue OpraHu30BBIBaTh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JAEATEIHHOCTh C YUUTEIEM M CBEPCTHHKAMH; pabOTaTh MHIWBUYaIbHO U B TPYIIIE:
HaxXoJWTh O0Illee pelleHrne M pa3pemarh KOH(IMKTBI Ha OCHOBE COTJIACOBaHHWsS MO3UIUI M ydeTa WHTEpecoB; (OpMyIUpOBaTh, apryMEHTHPOBATh U
OTCTanMBaTh CBOE MHEHHUE;
10) ymeHHE OCO3HAaHHO WCIIOJIb30BATh PEUEBHIE CPEACTBA B COOTBETCTBUM C 3ajaueii KOMMYHMKAIIMHM JUIS BBIPQKEHHUS CBOUX YYBCTB, MBICIEH U
MOTpeOHOCTEH; TNIAHUPOBAHUS U PETYIISIIMY CBOSH AeATeIbHOCTH; BJIaIeHUE YCTHOM U MUChbMEHHON PEUbI0, MOHOJIOTHYECKONH KOHTEKCTHON PEUblo;
11) ¢opmupoBaHre U pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS HWH(MOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (mamee MKT —
KOMIIETEHITNH ); pa3BUTHE MOTHBAIIMU K OBJIAJICHUIO KYIbTYpPOIl aKTUBHOTO TOJIb30BAHUS CIIOBAPSIMU U IPYTHUMH MMOMCKOBBIMH CHCTEMAMU;



12) ¢popmupoBanre W pa3BUTHE SKOJOTUYECKOTO MBIIUICHUS, YMEHUE NMPUMEHSTh €ro B MO3HABATEIbHOM, KOMMYHUKATUBHOM, COLMAIBHOW MPAKTHUKE H
npodeccnoHAbHOM OPHECHTALINH.

HI. B npeomemmnom nanpaenenuu:

IIpenmeTHble pe3yabTaThl:
1) popmupoBanue npeacTaBICHU 0O MaTeMaTHKE KaK O METOJIE TIO3HAHUS JCHCTBUTEILHOCTH, TIO3BOJISIFOIIEM OIMCHIBATh U M3y4YaTh pealIbHbIEC MPOIIECCH U
SIBJIICHUS;
2) pa3BuTHME YMEHMH paboTaTh ¢ y4eOHBIM MaTE€MaTHYECKUM TEKCTOM (aHaJIM3UpPOBaTh, U3BJIEKATh HEOOXOAMMYK0 HH(OpPMAIHUIO), TOUHO U TPaMOTHO
BBIPaKaTh CBOM MBICIIM C NPUMEHEHHEM MaTeMaTH4eCKOW TEPMUHOJOTUM WU CHMBOJIMKH, MPOBOJIUTH KIACCU(HUKALMHU, JOrHYecKHe OOOCHOBaHUS,
JI0Ka3aTeIbCTBA MATEMaTHUYECKUX YTBEPIKICHUM;
3) pa3BuUTHE NPEACTABIECHUN O YHMCIIE M YHCIOBBIX CHCTEMax OT HAaTypajbHBIX IO JAECWCTBUTEIbHBIX YMCEN; OBJAJCHUE HABBIKAMU YCTHBIX, MHCbMEHHBIX,
WHCTPYMEHTAIbHBIX BBIYUCIICHUN;
4) oBnajieHWE CUMBOJIBHBIM SI3BIKOM aireOpbl, MpUEMaMHU BBINOJTHEHUS TOXKJIECTBEHHBIX MpeoOpa3oBaHUil BBIPAKEHUN, PELICHHUS YpPaBHEHMH, CHUCTEM
YpaBHEHU, HEPABEHCTB M CHCTEM HEPABEHCTB; YMEHHUS MOJEIMPOBATh pEalbHble CUTYallUM Ha SI3bIKE anreOpbl, MCCIIENOBATh MOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara ajareOpbl, HHTEPIPETUPOBATD MOJIYYEHHBIH pe3ybTaT;
5) oBnageHue cucTeMON (DPYHKIMOHAIbHBIX MOHSATUMN, Pa3BUTHE YMEHMsI HCIOJIb30BaTh (DYHKIHMOHAIBHO-Tpapuueckue NPEACTaBICHUS Uil PELICHUS
pa3IMYHbIX MaTEMaTUYECKUX 3aJady, JAJIs ONUCAaHUS U aHalln3a PeabHbIX 3aBUCUMOCTEN;
6) oBJIaJIeHUE TEOMETPUUYECKUM SI3bIKOM; Pa3BUTHE YMEHUsI UCTOIb30BaTh €ro JJIsi OMMCAHUS MTPEIMETOB OKPYKAIOIIEro MUpPa; pa3BUTHE MPOCTP aHCTBEHHBIX
MPEACTABICHUH, H300pa3UTEIIbHBIX YMEHUM, HABBIKOB T€OMETPHUECKUX MTOCTPOCHUH;
7) dbopMupOBaHHE CHCTEMAaTUYECKUX 3HAHWU O TUIOCKUX (UTypax M UX CBOWCTBAX, MPEJCTABICHUN O MPOCTEUIIUX MPOCTPAHCTBEHHBIX TEJaX; Pa3BHUTHE
YMEHHUI MOJETUPOBAHUS PEATbHBIX CUTYallMi Ha SI3bIKE€ T€OMETPUH, HCCIIEI0BAaHUS TOCTPOSHHOM MOJIENH C UCHOJIb30BAaHUEM I€OMETPHUUECKUX MOHSATHI U
TEeopeM, anmnapara ajareOpbl, peleH!s] TeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4;
8) oBmazeHHE NPOCTEHIIMMHU CIMOCOOAMHM TPEJCTABICHUS U aHajdu3a CTAaTUCTUYECKUX JaHHBIX; (OPMHpPOBAHUE NPEICTABICHUNA O CTAaTHCTUYECKHUX
3aKOHOMEPHOCTSIX B pEalbHOM MHUPE M O Pa3IMYHbIX CIOC00ax MX HM3Yy4EHHS, O MPOCTEHIINX BEPOATHOCTHBIX MOJEINAX; Pa3BUTHE YMEHHMH H3BIEKaTh
uH(popMalMIO, TPEJICTaBICHHYI0 B TaliMlax, Ha AMarpaMMmax, rpadukax, ONUCHIBaTh U aHAIM3UPOBATh MACCHUBBI UYHWCIIOBBIX JAaHHBIX C IOMOIIBIO
MOAXOIAUINX CTATUCTUYECKUX XapAKTEPUCTHK, UCIIOIb30BaTh IOHUMAaHNE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOLIUX SIBJICHUN MTPU MPUHATUH PEILICHUN;
9) pa3BUTHE YMEHMI NPUMEHATh W3YYCHHBIC MOHSTUSA, PE3yJAbTaThl, METOJbI JJIsi PEIICHUs 3a/ady MPaKTHUYECKOTO XapakTepa M 3agad M3 CMEXKHBIX
JUCHMIUIMH C HMCIOJIb30BAHUEM IMPH HEOOXOJMMOCTH CIIPABOYHBIX MaTEpUajoB, KOMIBIOTEPA, MOJIb30BATHCS OLICHKOW U MPUKHUIKON MpU MPAKTHUECKUX
pacuerax.

Harypaabnsblie unciaa. JIpodu. PannonanbHble YnciIa

BhINYCKHUK HAYYHUTCS:
-IIOHUMAaTh OCOOCHHOCTH JECATUYHON CUCTEMBI CUHHCJICHUA,
-OIICPpUPOBATH NOHATUAMU, CBA3AHHBIMU C ACIIMMOCTBIO HATYPAJIbHBIX YHUCCII;
-BBIPpAXXAaTb YHUCJIa B SKBUBAJICHTHBIX (bOpMaX, BLI6I/Ipa$I HanOoJIee NoAXOAA YO B 3aBUCUMOCTHU OT KOHKpGTHOfI CUTyalluu;
-CpaBHUBATH U YIIOPAAOYNBATH PAllTMOHAJIBHBIC YHUCJIA,
-BBIITOJIHATH BBIYHUCJIICHUA C pallUOHAJIbBHBIMU YUCJIaMH, COYUCTAd YCTHBIC U IIMCbMCHHBLIC HpI/IéMLI BLIqHCHCHHﬁ, MNPUMCHCHHUC KAJIBKYJIATOPA,




-MCIO0JIb30BaTh MOHATHUS U YMEHUS, CBSI3aHHBIE C MIPOMOPIIMOHAIIBHOCTHIO BEJIMYUH, TPOLIEHTAMHU, B XOJIE PEIICHUS MaTeMaTHYECKUX 3a]a4 U 33J1a4 U3 CMEXK-
HBIX MPEMETOB, BBIMOJIHATH HECIOKHBIE TPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 6osmosicnocms.
-NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTEMAMU CHUCTIEHUSI C OCHOBAHUAMU, OmaudHbIMU om 10;
-yenyoums u pazeums NPeoCmagienust 0 HamypaibHblX YUCIAX U CBOUCMEAX 0eNUMOCTIU,
-HAYYUMbCS UCNOTL308AMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUS, NPUOOPeCmU NPUBLIYKY KOHMPOIUPOSAMb GbIUUCTIEHUs, 8b10UPAsl NOOX0O0AWULL Ol
cumyayuu cnocoo.

JeiicTBUTEIbHBIE YHCJIA
BBIyCKHHUK HAYIUTCS:
-HMCIIO0JIh30BaTh HAYAIBHBIE TIPEJICTABIICHUS O MHOKECTBE JCHCTBUTEIHLHBIX YHCET;
-ONePUPOBATH MIOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSTE €r0 B BEIYNCIICHHSIX.
Buinycknux nonyuum 6o3moxcnocms.:
-pazeums npeodcmasierue o0 Yucie U YUCI08blX CUCIEMAX Om HamypanibHblX 00 0eUCmEUmenbHblX Yuces;, 0 poiu 8blYUCIeHUl 8 NPAKIMUKe,
-pazeumo u y2ayoums 3HaAHUsL 0 OeCAMUYHOU 3anUcu 0elCm8UmMenbHblX yucel (nepuoouyeckue u Henepuooudeckue opoou).

HN3mepenus, npudJInKeHusl, OLEHKH

BBINYCKHUK Hay4YHUTCS:
-MCII0JIb30BaTh B XO/IC PEIICHUS 3aa4 dJIeMEHTapHbBIC TIPEICTABIICHHS, CBA3aHHBIC C MPUOIKEHHBIMY 3HAYCHUSIMU BEJTMYHH.

Bouinycknuk nonyuum 603modichocms:
-NOHAMb, YMO UUCI0Bble OAHHbIE, KOMOpble UCNOIb3VIOMCA Ol XAPAKMEPUCMUKU 00BbEKMO8 OKPYHCaroujeco mMupa, A6I[I0MCcs NpeumMyujecmeeHHo
NPUOTUNHCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOEPHCAUUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MOINCHO CYOUMb O NOCPEUHOCIU NPUoIU-
JHCeHusl;
-NOHAMb, UMO NOCPEUHOCIb PE3VIbMAmMa GbIYUCTEHUL OOJINCHA ObIMb COUBMEPUMA C NOCPEULHOCTBIO UCXOOHBIX OAHHBIX.

AsredOpanyeckue BbIpasKeHU s

BeinmyckHUK HayguTCs:
-OIIEPHPOBATH MOHATHAMH «TOXKJIECTBOY», «TOXKIECCTBEHHOE NPeoOpa3oBaHKey, pelaTh 3a1a4d, CoAeprKane OyKBeHHbIE JaHHbIE; paboTaTh ¢ hopMynamu;
-BBITIOJIHATH IPE0OPA30BAHUS BEIPAKEHHHN, COJICPIKAIIMX CTETICHH C LIEJIBIMU MMOKA3aTeSIMU M KBapaTHbIE KOPHU;
-BBITIOJIHATH TOX/IECTBEHHBIE TPE0OPa30BaHUs PALMOHAIBHBIX BRIPAYKEHUI HAa OCHOBE MPABWII JCHCTBUN HAJl MHOTOWICHAMH U alreOpandecKuMHu ApoOsMu;
-BBITIOJIHATH PA3JIOKEHUE MHOTOUJICHOB HAa MHOXKHTEIIH.

Buinycknuk nonyyum 603mMoicHOCHb HAVHUMbCA.
-8bINOIHAMb MHO20ULA208ble NPe0OPA3Z08AHUS PAYUOHATILHBIX 8bIPANCEHUL, NPUMEHSS WUPOKULL HAOOP CnOCc0608 U NPUEMO8;
-NPUMEHAMb  MOJHCOeCMBeHHble Npeodpaz08aHus Ol peuleHus 3a0ad U3 pa3iudHblX pazoenos Kypca (Hanpumep, 018 HAXONCOEHUs HAUbOIb-
uie20/HauMeHbULe20 3HAYEeHUS BbIPANCEHUSL).

YpaBHeHus1
BoinyckHUK Hay4uTcs:
-peliaTth OCHOBHBIE BUbI PAIIMOHAILHBIX YPABHEHUH C OJIHOM NMEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUM C IBYMS IEPEMEHHBIMU;




-[IOHUMAaTb YPAaBHCHHUC KakK BaX(HeﬁMYIO MAaTCMAaTHYCCKYO MOJC/Ib JJId OIIMCAHHA U U3YUCHUA pa3HOO6pa3HLIX PCAJIbHBIX CHTyaHHﬁ, peimiaTb TEKCTOBBLIC

3a/1a4M aNreOpandecKuM METOJIOM;

-[IPUMCHATDb I‘pa(bH'—IeCKI/Ie NpEaACTaBJIICHUA I UCCIICAOBAHUA ypaBHeHHﬁ, HCCJIICOAOBAHUA U PCIICHUSA CUCTEM ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMH.
Buinycknuk nonyuum eosmooicnocme.:

-081a0emb CNeYUAIbHLIMU NPUEMAMU PeUleHUs. YPAGHEHUI U CUCMEM YPABHEHUL, Y8ePEHHO NPUMEHIMb annapam ypasHeHutl OJis peueHus pazHooOPa3HbIX

3a0ay U3 MamemamuKu, CMelCHbIX NPeoOMeno8, NPAKMUKU,

-npuMeHsms epaguyeckue npedcmagienust 0is UCCIe008aHUsL YPAGHEHULL, CUCIEM YPAGHEHU, COOepAIcAuux OyKeeHHble KOIhduyuenmuol.

HepaBencrBa
BBIyCKHHUK HAYIUTCS:
-TIOHUMATh ¥ MIPUMEHSITH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOIIICHHEM HEPABEHCTBA, CBOMCTBA YHUCIIOBBIX HEPABCHCTB;
-pemiaTh JMHEHHBIE HEPABEHCTBA C OJTHOW IMEPEMEHHON M HX CHCTEMBI; peliaTh KBaJpaTHBIC HEPABCHCTBA C OTMIOPO Ha rpaduuecKue MpeICTaBICHHS,
-TIPUMEHSATH anmnapaT HePaBEHCTB IS PEIICHUS 33/1a4 U3 Pa3IMYHBIX pa3/IeJIOB Kypca.
BoinyckHuK noayuum 603MONCHOCHb HAVYUMbCAL:
-PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, YEEPEHHO NPUMEHSMb annapam HepaseHCcme O/ peuleHUusi pa3Ho00pA3HbIX MAMeMamuidecKux
3a0ay U 3a0a4 U3 CMENCHbIX NPeoMemos, NPAKMUKU,
-NpuUMeHAms epaguyeckue npeocmasienusi 0Jisk UCCIe008AHUSL HePABEHCME, CUCTEM HEPABEHCME, COOePHCAuUX OYKeeHHble KO Duyuenmol.

OcHoBHbIEe MOHATHS. Unc10BbIe PYHKINH
BhInycKHUK HAYYUTCS:
-TIOHUMATh ¥ UCTIOJIb30BaTh (DYHKIIMOHAILHBIEC MMOHITHS U A3bIK (TEPMUHBI, CHMBOJMYECKHE 0003HAUCHMUS);
-CTPOUTH IPpaPUKH dJIEMEHTAPHBIX PYHKINN; UCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE M3YYEHHUS MMOBEICHUS UX TPAdUKOB;
-MIOHUMAaTh (DYHKIMIO KaK Ba)KHEHIIYI0 MaTeMaTHYECKYIO0 MOJIENb JIJIsl OMMCAHUS POILECCOB U SIBICHUN OKPYXKAIOIIET0 MUPA, IPUMEHITh (YHKIIHMOHAIbHBIN
SI3BIK JIJIS1 OTIMCAHUS ¥ UCCIIEIOBAHUS 3aBUCUMOCTEHN MeX 1y GU3NYECKUMU BETMUYUHAMU.
Buinycknux nonyuum 603mMo%CHOCHb HAYYUMbCL:
-npPo6oOUMb UCCIe008AHUS, CEA3AHHbIE C U3YYEeHUeM CB0UCME (DYHKYUL, 8 MOM YUCIe C UCNOIb308AHUEM KOMNbIOmepd, Ha OCHO8e 2paghuKo8 u3yueHHulX
@yHKyuti cmpoums b6o.J1ee Cl0NCHbLE ePApuKU (KYCOUHO-3A0AHHbIE, C «BLIKOLOMBIMUY MOUKAMU U M. N.);
-UCNOIb3068aMb PYHKYUOHATbHBIE NPeOCMAasIeHUs U C8OUCMBA (YHKYULL OJis peuleHuss MamemMamuyeckux 3a0a4 U3 pasiuyHulx paszoenos Kypcd.

YucioBbIie MOCTEI0BATEIbHOCTH
BbIyCKHUK HAY4YUTCS:
-MIOHUMATh U UCIIOJIB30BATh SA3bIK MOCIIEA0BATENLHOCTEH (TEPMUHBI, CHMBOJINYECKHE 0003HAUCHHUS);
-IIPUMEHATh (POPMYJIbI, CBA3aHHBIE C apU(PMETUYECKON M IeOMEeTpHUECKOM mporpeccueil, u amnmapar, cOpMUPOBAHHBIM MPU U3YYEHUU JIPYTUX pa3JesioB
Kypca, K pELICHUIO 3a/1a4, B TOM YUCJIE ¢ KOHTEKCTOM U3 PEAIbHOM KU3HH.

Buinyckuux nonyuum 603mMoACHOCHb HAYYUMBCA.:
-pewiams KOMOUHUPOBAHHbIe 3a0a4dl ¢ NPUMeHeHUueM OopMyN n-20 YleHd U CYMMbl NePEbiX N UNeHO8 aApPUPMEmU4ecKoll U eoMempudecKkoll npoepeccuu,
NPUMEHSA NPU SMOM annapam ypasHeHuu U HepaseHcms,
-NOHUMAMb APUPMEMUYECKVIO U 2e0MEeMPUUECKYI0 NPOSPeccuro Kak (QYHKyuu HaAmypaibHO20 apeyMeHmad, C6A3bl8amb apu@mMemuyecKyio npocpeccuro ¢
JIUHEUHBIM POCTNOM, 2E0OMEMPUUECKYI0 — C IKCHOHEHYUATbHBIM POCTIOM.




OnucarejbHasi CTATUCTHKA
BobInyCKHUK HAyYHUTCS MUCIOIB30BaTh MPOCTEUIIINE CIIOCOOBI MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHbIX.
Buinycknux noayuum 603modicHOCMb npuodpecmu nepeoHAUANbHbII ONbIM Op2AHU3aAyUY cOOpa OAHHLIX NPU NPOBEOEHUU ONPOCA 0OUeCMBEHHO20 MHEHUS,
oCYuecmenamos ux anaaus, npeocmasisims pe3yivmamsl ONPoca  suoe mabauysl, OUASPAMMDbL.

Cay4aiinble cOOBITHSI M BEPOSITHOCTH
BbInycKHUK HAYYUTCSI HAXOAUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTD CIIy4allHOTO COOBITHS.
Buinycknux nonyuum 603modicHocms npuobpecmu onvim npoeoeHUs. Cay4aiunblx IKCHEPUMEHOB, 8 MOM YUCTE C NOMOWbIO KOMNbIOMEPHO20 MOOENUPO8a-
HUSl, UHMEPRPEMAayuu ux pe3yibmamos.

KomOunaTopuka
BrInyCKHUK Hay4uTCs peniaTh KOMOWHATOPHBIE 33/1a4l HAa HAXO0XKJICHUE YKclia 00BEKTOB MIJIM KOMOWHAIIHMN.
-BulnyckHUK noIyuum 603mMo*CHOCMb HAYYUMbCS HEKOMOPLIM CHeYUATbHLIM NPUEMAM peueHUs KOMOUHAMOPHBIX 3A0ay.

Harasignast reomerpust
BhIyCKHUK Hay4duTcs:
-pacno3HaBaTh Ha YyepTexkax, pUCYHKaX, MOJAEIAX U B OKPYXKAIOIIeM MHUPE TUIOCKKE U MPOCTPAHCTBEHHbIE TeOMeTpUUYecKue QUryphl;
-BBIYMCIIATh 00BEM MPSIMOYTOJIBHOTO Mapaliesenunesa.
Buinycknux nonyuum 603mMoxcHOCHb.
-HAYYUMbCS BIYUCTAMb 00BEMbL NPOCMPAHCIMBEHHBIX 2eOMEMPUYECKUX uU2Yp, COCMABNIEHHBIX U3 NPAMOY20IbHbIX NAPALIeNenuneoos;
-pacno3nasamv pazeeépmku Kyoa, npsamMoy201bHO20 napaiielenuneod, npasuibHOU RUPAMUObL, YUTUHOPA U KOHYCA,
-cmpoumu pazeépmku Kyoa u npsamoy2016Ho20 napaniesenuneod;
-onpeoensims no TUHEUHbIM PA3MEPAM PA36EPMKU (huUcypbl TUHEUHbLE PA3ZMEPbl CAMOU (ueypbl U Haobopom,
-yenyoums u pazeums npeocmasieHus 0 NPOCMPAHCIMEEHHbIX 2e0MeMmpudecKux ueypax;
-HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU OJisL BbINOIHEHU NPAKMUYECKUX PACYEMO8.

I'eomerpuuyeckune Gpurypsl
BEBIYCKHUK HAYVYHUTCA:
-TI0JIb30BAThCS SI3bIKOM F€OMETPHH ISl OMUCAHHUSI IPEAMETOB OKPY)KAIOIIET0 MUPA M UX B3aUMHOTO PACIOJIOKEHUS;
-pacro3HaBaTh U U300paXKaTh Ha YEPTEkKaxX U PUCYHKAX reOMETpUUecKre PUTYpbl U UX KOHPUTYpaLUU;
-HaXOJIUTh 3HAYCHUSA JJINH JIMHEWHBIX JIEMEHTOB (UIyp U X OTHOIIEHUs, TpaaycHylo Mepy yrioB ot 0° no 180°, mpumeHss ornpeneeHus], CBOMCTBA U
MpHU3HAKU (PUTYp U UX IEMEHTOB, OTHOIIEHUS (pUryp (paBEHCTBO, M01001e, CAMMETPUH, TIOBOPOT, MapalieNbHbII MepeHoc);
-OMEepPUPOBAThH C HAYAILHBIMH MOHSATHUSAMHU TPUTOHOMETPHUH U BHITIONHATH dJIEMEHTAPHBIE ONlepay Haa QYHKIUSIMU YIIIOB;
-pelmaTth 3aJaud Ha JI0Ka3aTeNbCTBO, OMHUPAsCh Ha HW3YyUEHHBbIE CBOWCTBA (PUTYp W OTHOIICHHWH MEXIYy HUMU M TPUMEHSS H3y4eHHBIE METObI
JI0KA3aTEIIbCTB;
-peliaTh HeCJIOXKHBIE 33/]Ja4l Ha IOCTPOCHUE, IPUMEHSISI OCHOBHBIE alTOPUTMBI TIOCTPOSHUS C TIOMOIIBIO IIUPKYIS U JIMHEUKH,
-pemiath NpocTelInme MIaHUMETPUIECKIE 3314 B IIPOCTPAHCTBE.
Buinycxnux nonyuum 6o3moorcnocmo.
-061a0emb Memooamu peulerHus 3a0ay Ha 8bIYUCIeHUs. U 00KA3AMEeNbCMBA. MemoooM Om NPOMUBHO20, MEMOOOM NO000Us, MemoOoM nepedopa 8apuam-
MO8 U MemoOoM 2eOMEeMPUUECKUX MeCH MOUeK,




-npuobpecmu Onvim NPUMEHEHUsL AeeOPAULecKo20 U MPUSOHOMEMPULECKO20 annapama u uoet 08UNCEHUsSI NPU PEULeHUL 2eOMEeMPUIeCKUX 3a0ay,
-o61a0ems MpaouyUuoOHHOU CXeMOU peuleHUsi 3a0a4 HA NOCMPOEHUe ¢ NOMOWbLIO YUPKVIS U JUHEUKU. AHAIU3, NOCMpOeHue, OOKA3AmMenbCmeo u
uccneoosanue;

-HAYHUMbCS peuams 3a0ayu Ha NOCMPOeHUE MenoOOM 2eOMEMPULECKO20 MeCMA MOYEK U MemoooM nodobus;

-npuobpecmu Onvim UCCIeO08AHUSL CEOUCME NIAHUMEMPULECKUX DUSYD C NOMOWbIO KOMNbIOMEPHBIX NPOSPAMM,

-npuobpecmu Onvim EbINOJHEHUS NPOEKMOs8 no memam «I eomempuueckue npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no gpopmyner.

H3mepenne reoMeTpuyecKuX BeJHYHH
BI)IHVCKHI/IK HAVYUTCA.

-HCIIOJIL30BAaTh CBOMCTBA HU3MCPCHUSA JIMH, nnomaneﬁ " YIJIOB IpH PCHICHWU 3aaa4 Ha HAXOXKIACHHUEC MJIMHBI OTPE3Ka, MJIMHBI OKPYXHOCTH, MJIMHBI AYT'
OKPY)XHOCTH, TPaJlyCHON MEphI YIiia;
-BBIYMCIIATH ILIOIIAIN TPEYTOJIBHUKOB, IPSIMOYT OJIbHUKOB, MAPaJUIEIOTPaMMOB, Tpaneuui, KpyroB U CEKTOPOB;
-BBIYUCIIATH JUIMHY OKPYKHOCTH, JUIMHY JYTH OKPY>KHOCTH;
-BBIUUCIISTH JUIMHBI JUHEHHBIX 3JIEMEHTOB (PUIYp M UX YIJIbl, UCHOJIB3Ys (POPMYIIBI JUIMHBI OKPY>KHOCTH U JJIMHBI AYTH OKPY>KHOCTH, GOPMYIbI TUIOIaneit
uryp;
-pemiarh 3a/1a4M Ha JOKa3aTeJIbCTBO C UCIOJIb30BaHUEM (GOPMYIT AJTMHBI OKPYKHOCTH U JUIMHBI IyTH OKPY>KHOCTH, POPMYI IjIomaneit puryp;
-pe€iiaTh MPAKTUYCCKUEC 3ala4yu, CBA3AHHBIC C HAXOXKICHUEM I'COMETPUUCCKUX BEJIIMYNH (I/ICHOJ’IBSYSI npu HeO6X0)II/IMOCTI/I CIIPAaBOYHUKH U TCXHUYCCKUEC CPEI-
CTBA).

Buinycknux nonyuum 603mMoxicHOCb HAYYUMBCL:
-8bIYUCTIAMb NA0WAOU PU2Yp, COCMABIEHHBIX U3 08YX UIU OOJlee NPAMOY20JIbHUKOS, NAPAJLIelocpaAMMO8, MPey2oNbHUKOS, Kpy2a U CeKmopa,
-8bIYUCTIAMb NAOWAOU MHO20Y20IbHUKOS, UCHONb3Y5 OMHOULEHUS PABHOBENUKOCMU U PABHOCOCMABIEHHOCIU,
-npUMeHAMb aneeopaudeckuli U mpueoHOMempuyecKuti annapam u uoeu 08UNCEeHUs NPU peuleHuU 3a0ay Ha 8blYUCIeHUe NI10wWaoell MHO20Y20lbHUKOB.

Koopaunartsi
BEINYCKHUK HAYYNATCS:

-BbBIYUCIIATE AJIMHY OTPE3Ka 10 KOOpANHATaM €ro KOHIOB; BEIYUCIIAThE KOOPAUHATBI CEPEANHBI OTPEC3KaA,

-UCIIOJIb30BAaThb KOOpI[PIH&THBIﬁ MCTO HJIsI U3YUCHUA CBOMCTB [NpsAMBIX U OKPY)I(HOCTeﬁ.
Bbll’lVCKHl/lK NOJYYuUnt 603MOUCHOCHIb.
-061a0emnb KOOpauHamelM Memooom peuerus 3a0a4 HA 8bIYUCTEHUA U doxa3ameﬂbcm6a;
-npu06pecmu onsvlm UCNONb306AHUSA KOMNBIONMEPHBIX NPOCPAMM 07151 AHANU3A YACMHBLX canydaes 63dUMHO2CO0 pAcCnONONCEHUA OprJfCHOCmelZ U npAmbslx,
-npu06pecmu Oonvlint 6bINOJIHEHUA NPOEKMOB8 HaA memy «HpuMeHeHue KoopduHamHoeo Memooa npu peweHuu 3a0a4 Ha 8bIYUCTEHUS U OOKA3AMENIbCMEAN.

BexTopbl

BbINyCKHUK Hay4uTCA:
-OIIEpUPOBATh C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX TCOMETPUUYECKH, HAXOAUTH BEKTOP, PABHBIN IIPOU3BEICHUIO 3aJaHHOTO
BEKTOPA HA YUCIIO;
-HaXxOJUTh JUISI BEKTOPOB, 33JJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOpA, KOOPIUHATHI CYMMBI U Pa3HOCTH JIBYX U 0oJiee BEKTOPOB, KOOPAWHATHI IPOU3BEICHUS
BEKTOpa Ha YHCJIO, IPUMEHSS IPU HEOOXOIMMOCTH COUeTaTeIbHBIN, IEPEMECTUTENbHBIN U paclpeaeTIUTeIbHbIN 3aKOHBI,
-BBIYKCIIATH CKAISIPHOE IIPOU3BEICHUE BEKTOPOB, HAXOAUTH YIOJl MEXKy BEKTOpaMH, YCTAaHABIUBATh NEPIEHAUKYIIPHOCTD IPSIMBIX.

Buinycknux nonyyum 603moxcHocmb.




- 061a0ems BEKNOPHbLIM Mmemooom 0ns peutenus 30044 HA BbLIYUCTCHUS U 00Ka3ameﬂbcm6a;
-npu06pecmu ONnblM 6bINOJIHEHUSL NPOEKN 06 HA meMy «KNPUMEHEHUE 6EKNMOPHO20 Mmemooa npu peuteHuu 34044 HA 8LIYUCACHUS U OOKA3AMETbCMEAY.

H.TIaHI/IpyeMble pe3yJbTaTbl OCBOCHUA oﬁyqamanncn ¢ JIerkou yMCTBeHHOﬁ OTCTAJOCTBIO (I/IHTeJIJIeKTyaJ'lI)HBIMI/I HapyHIeHI/IﬂMI/I) yqeﬁﬂoro
npeamMera «MareMaTHKa»

OcBoenune ydeOHoro mnpeamera «MaTemaTuka» OOY4YaIOIIUMUCSA C JIETKOM YMCTBEHHOM OTCTQJIOCThIO (MHTEUIEKTYaJbHBIMM HapYILIEHUSMH)
MPEIoaraeT JOCTIKEHIE UMH JIBYX BHJIOB PE3YJIbTATOB: JUYHOCIHBIX U NPEOMEMHbIX.
Juunocmmuuie:
- 0Co3HaHUe ceds Kak rpaxaannHa Poccnu; popmMupoBaHue dyBCTBA TOPJOCTH 3a CBOIO PomHy;
- BOCIIUTaHUE YBAXKUTEIBHOIO OTHOIIIEHUS K MTHOMY MHEHUIO, HCTOPHUU U KYJIbTYpE IPYIrUX HApOJOB;
- cOpPMHUPOBAHHOCTH AJICKBATHBIX MPEJICTABICHUNH O COOCTBEHHBIX BO3MOKHOCTSX, O HACYIIIHO HEOOXOMMOM KH3HE0OECTICUCHNH,
- OBJIAJACHUEC HAYAJIbHBIMU HAaBbIKaMU aaaliTalliid B JUHAMHUYHO U3MCHATOMIEMCA U pa3BUBAIOIIEMCS MUPE;
- OBJIaICHUE COHI/IaJ'II)HO-6I)ITOBBIMI/I HaBbIKaMH, UCIIOJIb3YEMBIMU B HOBCG}IHGBHOI\/’I KHU3HU,
- BJIaICHUC HAaBBIKAMH KOMMYHUKalIVX U IIPUHATBIMHU HOpMaMH COLIUAJIBHOT'O BSaHMO)IeﬁCTBHH;
- CITIOCOOHOCTH K OCMBICTICHHIO COIIMAIIEHOTO OKPY>KEHUSI, CBOETO MECTa B HEM, IPUHSTHE COOTBETCTBYIONINX BO3PACTY IEHHOCTEH M COIMAIBHBIX POJICH;
- IPUHATHE U OCBOCHUE COLIMATILHON POJIM 00Yy4aroIIerocs, MPposBIEHNE COLMAIBHO 3HAUUMbIX MOTHBOB YU€OHOU NESATENIbHOCTH;
- c(OpMHUPOBAHHOCTH HABBIKOB COTPYAHUYECTBA C B3POCIBIMU U CBEPCTHUKAMU B PA3HBIX COIMAIBHBIX CUTYAIUX;
- BOCIIUTAaHUE 3CTETUUECKUX MOTPEOHOCTEH, IEHHOCTEH U YyBCTB;
- pa3BUTHE OJTUYECKUX UYBCTB, MPOSBIEHHE I0OpPOKEIATENbHOCTH, SMOLMOHAIBHO-HPABCTBEHHON OT3BIBUMBOCTH M B3aWMOIOMOIIH, MPOSBICHUE
COTEpEeXUBAHMS K UyBCTBAM JIPYT'HX JIOJICH;
- cOpMHUPOBAHHOCTh YCTAHOBKH Ha O€30IaCHBIN, 3JJOPOBBIM 00pa3 KU3HU, HAIMYHNE MOTHUBAIIMU K TBOPUYECKOMY TPyAy, pabOTe Ha pe3ynbTar, OEPeKHOMY
OTHOIICHUIO K MaT€PHAIIbHBIM U TyXOBHBIM [IEHHOCTSIM;
- MIPOSIBJICHHE TOTOBHOCTHU K CAMOCTOSITENILHOM KU3HU.

Ilpeomemmnuie pe3yromamul:
Jliisa obyuaromuxcs ¢ JErKo yMCTBEHHOW OTCTAIOCTHIO (MHTEUIEKTYaJbHBIMH HApYIICHUSMH) BBIICISIOT JIBa YPOBHS OBJAJCHUS IPEIMETHBIMU
pe3ynbTaTaMu: MUHUMAJIbHBIN U JOCTaTOUYHBIM.
MuHHUMANBHBIN YPOBEHb:
-3HaHUe 4YncioBoro psajga 1—100 B mpsMoM nopsike; OTKIIapIBaHKue JTH00bIX yucen B npeaeiax 100, ¢ ucnoap30BaHHEM CUETHOTO MaTepuaa;
-3HaHME Ha3BaHUW KOMIIOHEHTOB CJIOKEHUS, BBIYUTAHUS, YMHOXKEHUS, JCJICHHUS;
-TIOHMMaHUE CMBICIIA apU(PMETHUECKUX IEHCTBUIN CIIOKEHUS U BRIUUTAHUS, YMHOKEHUS U JIeIeHUs (Ha paBHbBIE YACTH).
-3HAHUE TaOJIUIIBI YMHOKEHHUS OJTHO3HAYHBIX YHCeN 0 5;
-TIOHMMaHUE CBS3U TAOIUIl YMHOKEHHUS U JICTICHHSI, OJIb30BaHNe Ta0IUIIaMU YMHOKEHUS Ha TIEYaTHOM OCHOBE JUIS HAaXO0XKIACHUS TPOU3BEICHUS U YaCTHOTO;
-3HAHUE MOPsIKa IEHCTBUH B IpUMepax B JBa apu(METHIECKUX JICHCTBUS,
-3HaHHUE U IPUMEHEHUE NTEPEMECTUTEIBLHOTO CBOMCTBA CIOXKEHUS U YMHOKEHUS;
-BBINIOJIHEHUE YCTHBIX U MUChbMEHHBIX JEHCTBUM CI0KEHMS U BbIUMTaHUs yucen B npenenax 100;
-3HAHUE eIMHUI] U3MEPEeHUs (MEPbI) CTOMMOCTH, JUTMHBI, MaCcChl, BDEMEHU 1 UX COOTHOIICHHUS,
-pa3IMYEeHHE YMCEN, MOTYYEHHBIX IIPU CUETE U U3MEPEHHH, 3aIIUCh YUCIIA, TOJYYEHHOTO IIPU U3MEPEHUHN JBYMSI MEpamu;
-TI0JIb30BaHUE KaJICHAAPEM sl YCTAHOBJICHHUS TIOPSJIKa MECSIIEB B TOJTy, KOJIMYECTBA CYTOK B MECSIIaX;




-OIpeIeIICHHE BPEMEHHU 110 YacaM (OJTHUM CII0cO00M);
-pelieHue, COCTaBIeHUE, MIUTFOCTPUPOBAHNE U3YYEHHBIX MPOCTHIX apU(PMETHICCKHX 3a1a4;
-pelieHre COCTaBHBIX apU(METHIECKHX 3a71a4 B /1B ACUCTBUS (C TIOMOIIBIO YUUTEIS);
-pa3IMYCHHUE 3aMKHYTBIX, HE3aMKHYTBIX KPUBBIX, TOMAHBIX JIMHUIA;, BEIYUCIICHHUE UTHHBI IOMAHOM;
-y3HaBaHWE, Ha3bIBAaHUE, MOJCIMPOBAHHE B3aMMHOTO TIOJIOKCHUS IBYX TPSIMBIX, KPUBBIX JHHHHA, (UTYp; HAXOXKIECHUE TOYKM TIepecedcHus 0e3
BBIYCPUHBAHUS;
-3HAHUE Ha3BaHUH AJIEMEHTOB YETHIPEXYTOJIbHIUKOB; BEIUCPUUBAHHE MIPSMOYTOIbHHKA (KBapaTa) C IMOMOIIBI0 YEPTEKHOTO TPEYroJbHUKA HA HEJTMHOBAaHHOU
Oymare (C IOMOIIBIO YUUTEIS);
-pa3IYeHIE OKPY)KHOCTH M KPYTa, BEIYEPUHBAHIE OKPYKHOCTH Pa3HBIX PaIUyCOB.
Llocmamounsiu yposens:
-3HaHUe yucnosozo psaoa 1—I100 é npsamom u obpamHom nopsoke;
-cuem, NPUCYUMbIAHUEM, OMCUUMBbIBAHUEM NO eOUHUYe U PABHLIMU YUCTI08bIMU epynnamu 6 npedenax 100;
-omKaaovleanue a0owvlx yucen 6 npedenax 100 ¢ ucnonvzosanuem cuemnHo2o mamepuana,
-3HAaHUe HA36AHUSI KOMNOHEHMO8 CIIONCEHUsl, BbIYUMANHUSL, YMHONMCEHUS, OeleHUs,
-NOHUMAHUE CMbICIA APUDMEMUUecKUX OetiCMEULl CILONCEHUs. U 8bIYUMAHUS, YMHONCEHUSA U OeleHUsl (Ha pasHvle 4acmu U o COOEPHCAHUI0), pasiudeHue
08YX 8U0086 OelleHUs HA YPOBHEe NPAKMUYECKUX OelticmBUll, 3HaHUue Cnocob08 UmeHUs U 3aNUCU Kaxrco00o2o 8Uuda 0eleHusl,
-3HAHUE MAOIUYLL YMHONCEHUSL 6CeX 0OHO3HaAYHbIX Yucen u yucaa 10; npasunra ymnoxcenus yucen 1 u 0, na I u 0, oenenus 0 u denenus na 1, na 10;
-NOHUMAHUe C8A3U MabNUuy YMHONCEHUs U OelleHus, NOJNb308aHUe MAOIUYAMU YMHONMCEHUS HA NeYamHOU OCHO8e O/l HAXONCOeHUs NPOU3eeoeHus u
4acmHo2o;
-3HAHUE NOPAOKA OellcCMBULl 8 NPUMEPAx 68 08a apu@MemuiecKux 0eucmeust,
-3HaHUe U NpUMeHeHUe nepemMecmumenbHo20 C80UCMBO CLONCEHUS U YMHONCEHUSL
-8bINOJHEHUE YCIMHBIX U NUCLMEHHbIX OellCEUlLl CI0XHCeHUs U 8bluumanus yucen 6 npeoenax 100;
-3HaHUe eOuHUY (Mep) usmepenuss CmouMocmu, OJIUHbBL, MACCbL, BPEMEHU U UX COOMHOULEHUSL,
-pasiuyeHue Yucei, NOIY4YeHHbIX NpuU cueme U UsMepeHuU, 3anucy 4ucei, NOJYyYeHHbIX NPU U3MepeHuy 08yMs Mepamu (¢ noIHbIM HaDOPOM 3HAKO8 8 MENKUX
mepax);
-3HaHUe Nopa0Ka mecsayes 8 200y, HOMEPO8 Mecsayes Om HAydala 200a; YMeHue Noab308amsycsa KaieHoapem OJisi YCMAHOGIeHUs NOpsOKa Mecayes 8 200V,
3HAaHUe KOIU4ecmseda Cymox 6 Mecayax;
-onpedejienue pemeHy no Yacam mpems Cnocooamu ¢ moyHocmvio 00 1 mun,
-peutenue, cocmasieHue, UWIIOCMPUPOSaHUe 8cex U3yyeHHbIX NPOCMbIX apupMemuieckux 3a0ay;
-KpamKas 3anucb, MOOeIUPOSanUe COOePI’CAHUS, pelleHUe COCIABHBIX apughmemuyecKux 3a0ay 8 08a Oelicmeaus;
-pasiuyeHue 3aMKHYMbIX, He3AMKHYMbIX KPUBLLX, IOMAHbIX TUHULL, BbIYUCTIEHUE ONUHbL TOMAHOLL;
-y3HasaHue, HA3bIGAHUE, GblUEPYUBAHUE, MOOEIUPOBAHUE B3AUMHO20 HONONCEHUsT 08YX NPAMbBIX U KPUBBIX JUHUL, MHO20Y20I1bHUKOB, OKPYHCHOCME,
HaxooicoeHue mouku nepeceyeHus;
-3HAaHUe HA36AHULL INEeMEHMO08 YemblpeX)20/lbHUKO8, 8blUepUUBanHUe NPIMOY20JbHUKA (K8AOpama) ¢ NOMOWBIO YEPMENCHO20 MPEY2OTIbHUKA HA HETUHOBAHHOU
bymace;
-8bluepuUBaHUe OKPYICHOCIU PA3HBIX PAJNYCOB, Pa3INueHUE OKPYKHOCTH U Kpyra.




6. YuyeOHO-TeMaTH4YeCKoOe IVIAHMPOBaHHUeE

TemaTudeckoe ITaHUPOBAHUEC C OMMPEACTICHUEM OCHOBHBIX BUI0B y‘—I@6HOI>i ACATCIIBHOCTH W MCTAlPCAMETHBIX yMeHI/Iﬁ 1 HAaBBIKOB

MATEMATHUKA
5—6 knaccel (420u)

OcHOBHOE COACPpIKAHUEC I10 TEMaM

XapaKkTepuCTHKa OCHOBHBIX BHJIOB JICITEIBHOCTH
yueHHuKa (Ha ypOBHE yUeOHBIX ICHCTBHI)

MeranpeaMeTHbIe YMEHUS U HABBIKH

1

2

3

1. HarypaabHble yncjaa (58 u)

Harypanenbiii psg. JecaTryHas CHCTEMa CUMCIICHUS.
Apudmerndeckre NEHCTBHS C HATYPAaTbHBIMU YHCIIAMHU.
CrolicTBa apu()METHUECKUX JTCHCTBHMA.

[lonsaTHe 0 cTEeMeHn ¢ HATYpaJbHBIM ITOKA3aTEIEM.
Ksagpat u xy0 uncna.

UwncnoBple BBIpKEHUS, 3HAUYEHHUE YHUCIOBOTO BBIpa-
skeHusl. Ilopsnok NedCTBHM B YMCIOBBIX BBIPAXKECHUSX,
HCIIONB30BaHNE CKOOOK.

Pemenvie TekcTOBBIX 3amad apuPMETHIECKHUMH CIO-
cobamu.

Hemurenn n kpatHele. HanOonbimii oOImmii AenuTeNb;
HauMeHblllee oOimee kpatHoe. CBOMCTBa JIEIMMOCTH.
[Ipusnaku nmemumoctu Ha 2, 3, 5, 9, 10. Ilpocteie u
cocTaBHbIe uncna. Pa3nokeHre HaTypaIbHOTrO Yrcia Ha
MPOCThIe MHOXKHUTENH. [leTieHre ¢ 0OCTaTKOM

OnuchIBaTh CBOMCTBA HATYPAJIBHOI'O psizia.

Yutarh U 3alMCBIBATH HAaTypajJbHbIE YHUCIA, CPaB-
HUBATh U YIOPSAAOYUBATH UX.

BbINoJHATH BBIUUCICHUS C HATYpPaJIbHBIMU YHCIAMHU;
BBIUHUCIISATH 3HAYECHUS CTEIIECHEH.

@opMyJIHPOBATH CBOWCTBA apH(PMETHUECKUX EHCT-
BWW, 3alMCHIBATh HMX C TIOMOIIBIO OyKB, ™peod-
Pa30BBIBATh HA UX OCHOBE YMCIIOBBIE BBIPAKCHUSI.
AHaIM3UPOBaTh U OCMBICJIMBATh TEKCT 3alayd,
nepedopMyJMpOBaTh yCIOBHE, U3BJEKaTb HEO0XO-
JUMYI0 WHGOpPMaLUIo, MOJEJHPOBATH YCIOBHUE C
MOMOIIBIO CXE€M, PHCYHKOB, DPEAJbHBIX IPEIMETOB;
CTPOMTH  JIOTHMYECKYIO  LEMOYKYy  PacCyXACHUI;
KPUTUYECKH  OLEHMBAThb  TIOJYyYEHHBIH  OTBET,
OCYUIECTBJISITb CaMOKOHTPOJIb, IIPOBEPssl OTBET Ha
COOTBETCTBHE YCIIOBHIO.

@®opMyJIHPOBAThL ONpPEICIECHUS ACIUTENS W KpaT-
HOT0, MIPOCTOTO YHCJIA U COCTAaBHOIO YHCia, CBOMCTBA
Y IPU3HAKH JISTTUMOCTH.

YMeTh BUAECTH MaTEMATHYECKYIO 33/Jady B KOH-
TEeKCTE TPOONEMHON CHTyallHH B OKPYXKaIOIIEH
JKM3HH.

IonnMaTh CyIIHOCTH aNTOPUTMHYECKUX TIPE-
MACaHUUA U YMEHUE JACUCTBOBATh B COOTBETCTBUU C
MIPEUIOKEHHBIM aJTOPUTMOM.




Joka3piBaTh U ONpPOBEPraTrb C IMOMOIIBI0 KOHTP-
MPUMEPOB YTBEpXKIEHUsS O aenumoctu uucen. Kiac-
CUGUIIMPOBATh HATypalbHbIC 4YHUCNA (YCTHBIE H
HEYETHBIC, TI0 OCTAaTKaM OT JICJICHUS Ha 3 U T. 11.).

HccaenoBarb MpOCTEHIIME YHUCIOBBIE 3aKOHOMEP-
HOCTH, HpOBOILI/ITI) YUCJIOBBIC C-)KCHepI/IMCHTI)I (B TOM
YUCJIE€ C HCIONb30BAHUEM KalbKYJISITOPa, KOMIIbIO-

TEpa)

2. Jpodu (135 u)

OO6bikHOBeHHBIE JpoOn. OCHOBHOE CBOWCTBO IIpoOH.
CpaBHeHre OOBIKHOBEHHBIX Jpobeil. Apudmernueckue
JECTBHUS ¢ OOBIKHOBEHHBIMH Jpo0siMu. Haxoxaenue
YacTH OT LIEJIOT0 U IEJIOT0 10 €ro YacTH.

Hecstuunbie podu. CpaBHEHUE JIECATUYHBIX JPOOEH.
Apudmerndeckre IEHCTBUS C JECATUYHBIMU IPOOSIMHU.
IIpencraBnenue HECATUYHOH Jipobu B BUJIE
OOBIKHOBEHHOUW NpOOM M OOBIKHOBEHHOW B BHUC JECS-
TUYHOM.

Otnomenne. Ilpormopnusi; OCHOBHOE CBOKMCTBO TIPO-
MTOPITUH.

[IporeHTsl; HaXOXKIEHHE MPOIEHTOB OT BETUYUHBI U
BEJIMYMHBI TI0 €€ MPOIIEHTaM; BbIpaKeHHE OTHOIICHUS B
MIPOIEHTaX.

Pemenvie TekcTOBBIX 3amad apuPMETHIECKHUMH CIO-
cobamu

MopaenupoBarh B rpaduueckoii, npeaMeTHol (opme
NOHSTHSI ¥ CBOKMCTBA, CBSI3aHHBIE C IOHATHEM
OOBIKHOBEHHOH JIpOOH.

@opMyJIHpPOBaTh, 3aMUCHIBATHL C TIOMOIIBIO OYKB
OCHOBHOE€ CBOICTBO OOBIKHOBEHHOH JIpoOu, MpaBmia
JIEHCTBUN ¢ OOBIKHOBECHHBIMH JIPOOSMHU.
IIpeoOpa3oBbIBaTHL OOBIKHOBEHHBIE JIpOOH, CpaB-
HUBATh U YIOPSAJA0YMBATH UX. BBIMOJHATE BBIYKCIIE-
HUS ¢ OOBIKHOBEHHBIMH JIPOOSIMH.

Yutarh U 3anMChIBATh  JECATUYHBIE  JpoOH.
IIpeacTaBiasiTh OOBIKHOBEHHBIE NPOOW B BHIE JECS-
TUYHBIX M JECATUYHBIE B BHIE OOBIKHOBEHHBIX;
HAXOAMTh JECATUYHBIC IPUOIMKEHNS O0OBIKHOBEHHBIX
TIpoOeii.

CpaBHUBaTh U YNOPAJ0YMBATb IECITUYHBIE APOOH.
BbINONHAT BBIYNCIIEHUS C AECATUYHBIMU APOOSIMH.
Hcnoab3oBaTh  SKBHUBAJCHTHBIE  MPEACTABIICHUS
JpOOHBIX YMCENl IPU MX CPaBHEHUH, IIPU BBIYMCIIE-
HUSIX.

BbINoJHATL NPUKUAKY M OLEHKY B XOJ€ BBIUHUC-
JICHUH.

O0bsicHsATb, uyTO Takoe mpoueHT. IlpexcraBiasitb
MIPOLIEHTHI B BUE Apo0eii u Apodr B BUE MPOLICHTOB.
OcymecTBaaTh mouck wuHpopmarmu (B CMHN),
coJepkallell JaHHblE, BBIpRKEHHBIE B MPOLEHTAX,
UHTEpIpeTHpoBaTh  ux. I[IpuBOAMTH  TpPHUMEpEI
UCIIOJIb30BAHMS OTHOLIEHUH Ha MPaKTHKE.

Pemiarp 3agaun Ha MPOLEHTHL U APOOU (B TOM 4HCIE
3aJaud M3 peaJbHOM NPaKTHUKH), HCHOIb3YysS INpH
HEOOXOJUMOCTHU KaJIbKYJISITOP; UCIIONb30BaTh MOHATHUS
OMHOUIeHUs U NPONOPpYUY TIPU PELLICHNN 3a/1a4.
AHaIM3UPOBATh M OCMBICJIMBATH TEKCT 3aJayy,
nepeopMyJMpPOBaTh yCIOBHE, U3BJEKaTh HEOOXO-
JUMYI0 MHGOpPMAaLMI0, MOJEJIHPOBATH YCIOBHE C

IMonnMaTh CYIIHOCTH aJrOPUTMUYECKUX MPEIn-
CaHMl W YMEHHE JEICTBOBaTh B COOTBETCTBUHU C

MIPENIIOKEHHBIM AJTOPUTMOM.
YMeHne caMoCTOSTENIFHO CTaBUTH IIENIH, BHIOMPATH U
CO3/1aBaTh ANTOPUTMBI  JJIsl  pemeHus]  y4eOHBIX

MaTeMaTUYeCKUX PobIIeM;




MIOMOINBIO CXEM, PHCYHKOB, DPEaJbHBIX IPEIMETOB;
CTPOMTBL  JIOTHYECKYI0  IENOYKY  PpaCCyXIECHUH;
KPUTUUECKH  ONEHHMBATh  IOJyYEHHBIH  OTBET,
OCYILIECTBJISITb CAaMOKOHTpPOJIb, IMpPOBEPss OTBET Ha
COOTBETCTBHE YCIIOBHIO.

IIpoBoauTHL HECIOXHBIE HCCIENOBaHUSA, CBS3aHHBIC
CO CBOHCTBaMH JAPOOHBIX 4YHCEJ, ONUpPasCh Ha
YHUCIIOBBIE  JKCHEpPUMEHTHl (B  TOM YHUCIE C
HCIOJIh30BAHNEM KaJIbKYJSITOpPa, KOMIBIOTEPA)

3. PammonanbHbie yncaa (50u)

[TonoxxuTenpHble U OTpUIATENbHBIE YHCIIA, MOIYIb
yrcia. M3o0pakeHne 4Yucell TOYKAaMH KOOpPJMHATHOW
MpsIMOM; TeOMEeTpUYecKass WHTEpIIpeTanus MOyt
qHcha.

MHoKecTBO 1eNbIX YKcesl. MHOXXECTBO paliiOHaIb-
HbIX uncen. CpaBHEHHE paIOHANBHBIX  YHCEIL.
Apudmernyeckne  OEMCTBHS € PalMOHAIBHBIMU
yrcnamu. CBolcTBa apu(METHIECKUX JeHCTBUN

IlpuBoauTh TpPHUMEPHl HCIIONB30BAHUS B  OKpY-
JKAImEM MHPE MOJOXKHUTEIIBHBIX W OTPULATCIbHBIX
ymces (TeMIepaTypa, BBIMTPBIII — IPOUTPHII, BBIIIE
— HIDKE YPOBHS MOPS | T. I1.).

H300pakaTh TOYKAMH  KOOPAWHATHOW  TIPAMOM
IMMOJIOKUTECIBHBIE W OTPULATCIBHBIC palMOHAJILHBIC
YHCIa.

XapakTepu3oBaThb  MHOXXECTBO
MHO>KECTBO PALIUOHAJIBHBIX YUCEIL.
@®opMyJIHPOBATh U 3aNMHMCHIBATh C MOMOINBI0 OyKB
CBOMCTBa JEUCTBUM C palMOHAIBHBIMU YHCIIAMHU,
NMPUMEHATH IS TPeoO0pa30BaHUs YHUCIOBBIX BBIpaXKe-
HUU.

CpaBHUBATh ¥ YNOPAJ0YUBATH pAIFIOHAIBHEIE
YUCIa, BBINOJHATH BBIUMCICHHUS C PALMOHAIbHBIMU
YU CIAMU

HEIBIX  YHCET,

IHonumars CYLIHOCTH AJNTOPUTMHUYECKUX
NpEeNIUCaHul M yMEHME JEWCTBOBAaTb B COOT-
BETCTBUH C MPENJIOKEHHBIM aJITOPUTMOM.
YMeHnue noHUMaTh U UCIIONB30BaTh MaTeMaTHye-
CKHE cpencTea HaIJISIIHOCTH (rpaduxkm,
IUarpaMMbl, TaOIHIBI, CXEMBI W JIp.) IS HWII-
JIIOCTpalUy, UHTEPIPETALINY, apIyMEHTaLUU;

4. N3mepenusi, npudJIM:KeHns, OHeHKU. 3aBUCHUMOCTH MeKAY BelnunHamu (25 y)

IIpuMepsl 3aBHCHUMOCTEH MEXAy BEIUYUHAMU CKO-
pocmy,  epems, paccmosaHue; NPouU3B0OUmMensb-
HOCMb, 6pemsa, paboma;, yYena, KOAUYECMEO,
cmoumocms U Op. llpencraBieHue 3aBUCUMOCTEN B
BuJie popmyn. Beraucnenus mo GopMynam.

Pemenne TeKCTOBBIX 3a1ad apu(METHUECKUMH CIIOCO-
Oamu

BreIpaxkaTh OJHUW €IWHUIBI M3MEPEHHs BEIUYUHBI B
IPYTUX eTuHUIaX (METpbl B KWJIOMETpaX, MUHYTHI B
gacax M T. I1.).

OKpyrasaTh HaTypalbHBIE 4YHCIIA W JICCATHYHBIC
npoOu. BRIMONHATE TPHUKUAKY W OIEHKY B XOJe
BBIYMCIICHUN.
MogaeanpoBatb
MOMOIIBI0  (hOPMYI;
hopmynam.
Hcnonap3oBaTh 3HaHUS O 3aBUCHMOCTSX MEXIY
BeIIMYUHAMH (CKOPOCTh, BpPEMs, paccTOsiHHE; pabdora,
MIPOU3BOJUTENBLHOCT, BpEMSl M T. I1.) TPH PELIeHUH
TEKCTOBBIX 3aJa4

HCCIIOXXHBIC 3aBUCMMOCTHU C
BBIIIOJTHATH BBIYUCIICHUA 110

YMeTh BUIECTh MATEMATUYECKYIO 3a/1a1y B KOHTEKCTE
npoOneMHON cUTyauud B APYTMX AUCLUIUIMHAX, B
OKpYXaroLleH KU3HU

5. DuiemenTsI anredpsl (28 u)

UcnonezoBanue OykB s OOO3HA4YEHHUS 4YHCEN, IS
3aIMCH CBOWCTB apu(PMETHUECKHUX 1EeHCTBUH.

Yurarh U 3anuchIBaTh 6yKB€HHBIe BbIPpAXKCHUS,
COCTaBJIATb 6YKB6HHBIC BBIpAXKCHHUA TII0 YCJIOBUAM

YMeTrp BHIETH MaTeMaTHYECKYHO 3ajauyy B KOH-
TEKCTe NPOOJIEMHON CUTyallud B OKpY)Kalollen




BykBeHHbIe BeIpaskeHHs (BBIPaKEHHS C TIEPEMEHHBIMHU).
YucnoBoe 3HaueHNE OyKBEHHOTO BBIPAKEHHSI.
VYpaBHeHue, KopeHb ypaBHeHus. HaxoxnaeHue Heus-
BECTHBIX KOMIIOHEHTOB apU(pMETHUECKHUX ICHCTBUH.
JexapToBsl KOOpAMHATHI Ha MilockocTu. [loctpoenue
TOYKU 110 €€ KOOpJIUHATaM, OIpelelIeHHEe KOOpAuHAaT
TOUYKU Ha TUIOCKOCTH

3a1ay.

BbruucasaTh  YuciioBOe  3HAueHHE  OYKBEHHOTO
BBIPKEHUS TP 3a1aHHBIX 3HAUCHHUAX OYKB.
CocTaBJsiTh ypaBHEHUS 10 YCIOBUAM 337a4. Pemarb
IIPOCTEHIINE YPaBHEHUS HA OCHOBE 3aBHCUMOCTEN
MEXTy KOMIOHEHTaMH apru(QMETHUECKUAX JICHCTBUI.
CTpouTh Ha KOOPAMHATHOM IIJIOCKOCTH TOYKH H
¢burypel 1Mo 3aJaHHBIM KOOpIMHATaM; ONpPedeJsATh
KOOpPJAUHATBI TOUYEK

SKU3HH.
IlounMaTh CYIIHOCTH QJTOPUTMHYECKUX MPEIIIH-
CaHWUM W YMCHHE JCHCTBOBAaTH B COOTBETCTBHU C
MPEUIOKEHHBIM aJITOPUTMOM.

IlepBoHaya/ibHBIE TPEACTABICHUS 00 HACIAX U O
METOJaX MAaTEMaTHKH KaK YHHUBEPCAJIbHOM S3BIKE
HayKH U TEXHUKHU, CPEIICTBE MOICITUPOBAHUS SBJICHUN
Y TIPOIIECCOB;

6. OnucarenbHas craTuctuka. BepositHocTh. KomOun

aropuka. MHuoxectBa (22 u)

[Ipencrarienye qaHHBIX B BUJE TaOJHII, TUArPaMM.
[Tonsartre o ciny4aifHOM omnbITe U cOOBITUH. JlOCTOBEpHOE
1 HEBO3MO)KHOE COObITHS. CpaBHEHHUE IIAHCOB.
Pemenne kOMOWHATOPHBIX 3aj7ad TepebOpoM Bapw-
aHTOB

HU3BaekaTh WHPOPMAIMIO U3 TAOIMIl M JUATPAMM,
BBIINMOJHATDH BBIYHUCICHUA 110 Ta6JII/I‘IHBIM JaHHBIM,
CPABHUBATh BEIUYHMHBI, HAXOAMTh HAUOONBIIME W
HaUMCHBIINE 3HAYCHUA U OP.

BumoaHsATs cOOp HHPOPMALMM B  HECIOKHBIX
cilydasix, NpeAcTaBJIsiTh HH()OPMAIIMIO B BHIE TaOJIHIL
u Auarpamm, B TOM qucie C IIOMOIIBIO
KOMITHIOTEPHBIX TIPOTPaMM.

IIpuBoaMTL  TPUMEPH  CIydJaWHBIX  COOBITHH,
JIOCTOBEPHBIX W HEBO3MOXXHBIX COOBITHI. CpaBHH-
BaThb IAHCHl HACTYIUIEHHS COOBITHH; CTPOUTH
pedeBbie KOHCTPYKITUH c HCIIOJTb30BaHUEM
CIIOBOCOYETAHUHN Oojlee 8epOAmMHO, MAI0BEPOIMHO
U Jp.

BoImoJHATH 1epebop BCEX BO3MOXKHBIX BapHaHTOB
JUIS TIepecuera OOBEKTOB MJIM KOMOMHAIMK, BbIde-
JATh  KOMOWHAIMM,  OTBEYAIONIME  3aJaHHBIM
YCIIOBUSIM

IIpuBoauTh TIpPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MHOXXeCTB. HaxomnTe oObeAMHEHWE W TIepeceucHHe
KOHKPETHBIX ~ MHOXeCTB. [IpuBOmuTh  TIpuMeEpHI
HECIIOKHBIX KIIACCH(UKAIMI U3 Pa3IHYHBIX 00JIacTel
JKU3HHU.

WnmoctpupoBath TEOPETUKO-MHOXKECTBEHHBIE
TTOHATHUS € MOMOLIBIO KPYTOB Diiepa

YMerb BUJETH MAaTEMaTUYECKYHO 3a7adyy B KOH-
TeKCTe MPOOJIEMHOM CHTYalluM B OKPYXKaroIIen
YKU3HU.

YMeHHe BBIJIBUTATh THITOTE3bI IIPH PEIICHUH YICOHBIX
3a/1a4, TOHUMAaTh HEOOXOIMMOCTh MX ITPOBEPKH

7. Harnsignas reometpus (50 u)




Harnsaneie npencrasieHus o Gurypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, JTy4, Yrodi, JJoOMaHasi, MHOTOyT'OJbHHUK,
MpPaBUJIbHBI ~ MHOTOYTOJILHUK, OKPY)KHOCTB, KpYT.
UYeTplpexyronbHHUK, MpsIMOYrOJbHUK, KBajpatr. Tpe-
YT'OJIHUK, BUABI TPEYTOJILHUKOB.

Uzobpaxenne reomerpudeckux ¢uryp. BsaumHuoe
PaCIIOJIOKEHHE IBYX INPSIMBIX, ABYX OKPYKHOCTEW, IIps-
MOH ¥ OKpPY>KHOCTH.

[nuna orpeska, 1oMaHou. IlepuMerp MHOTOYrOJIbHUKA.
Enunuiel uamepenus bl M3MepeHue IIMHBI OT-
pe3Ka, IOCTPOEeHHE OTpe3Ka 3a1laHHON JITUHBI.

VYron. Bunel yrios. I'pagycHas mepa yria. 3mepenue
Y TTOCTPOEHHE YTJIOB C TIOMOIIBIO TPAHCIOPTHPA.
[ousTrie TuTOmamM  QUTYpH; EIUHHIBI M3MEPEHUS
mommay. [lnomaap npsMoyroasHIKA U TUTOMAAb KBaI-
pata. PaBHOBenMKHE QUTYPHI.

Harnsagasie mpeacraBieHuss O MPOCTPAHCTBEHHBIX (H-
rypax: Ky0, mapajienenuries, npu3Ma, mapaMmuia, map,
chepa, KoHYC, TUIUHAP. M300pakeHne mpocTpaHCTBEH-
HBIX (uryp. [lpumeps! cedennii. MHOrOrpaHHUKH, TIpa-
BHJIbHBIE MHOTOTPaHHUKH. [IprMeps! pa3BepTOK MHOTO-
TPaHHUKOB, IWJIMH]IPA U KOHYCA.

[Tonsatue oObema; enuHuIBl 00bemMa. OObeM MpPSIMO-
YTOJIBHOT'O MapajulelienuIe/a U 00beM Kyoa.

[lonsatue o pasenctBe ¢uryp. LlenTpanbHas, oceBast u
3epKajbHas CMMMETpuH. M300paxeHne CHMMETPHYHBIX

¢uryp

Pacno3naBarp Ha YepTexax, PUCYHKaxX M MOJIEISX
reoMerpuiyeckue (QUTYphl, KOHQHUTYpauuu QUryp
(mmockue W mpoctpaHcTBeHHbIe).  I[IpuBoAMTH
pUMeEpBl aHAJIOTOB T'€OMETPUYECKUX (QUTYp B OKpY-
JKaroIeM MUpe.

H3o0paxkats TeoMmerpuueckue (QuUrypel U HX
KOHQUTYpalu OT pyKH U C HCIOJIb30BaHUEM
YepTEeKHBIX HWHCTpyMeHTOB. HM300pamxars reomer-
pudeckue GUTYpHI Ha KIIETYaTol Oymare.

H3mepsATH ¢ IOMOIIBIO HHCTPYMEHTOB U CPaBHHBATh
JUIMHBL OTPE3KOB W BENMYMHBI yriioB. CTPOHUTH OT-
pe3KHd 3aJaHHOW [IMHBI C TOMOIIBIO JIMHEWKHA U
UPKYJISE U YIJIbl 33J]aHHOW BEJIMYHMHBI C TIOMOIIBIO
TPaHCHOPTHUA. BeipaxkaTth OJTHH eIUHUIIBI
U3MEpEeHHUs JUTUH Yepe3 JpyTHe.

BbruucasaTh TUIOM@AM  KBAJIpaTOB U MPSMOYTOIb-
HUKOB, HCIOJNB3Yys (OpMymbl IUIONIAM KBajpaTa |
TUTOIIA/I TIPSIMOYTOJIBHUKA.

BbipaxkaTs OIHM €IMHWIBI HW3MEPEHHUsS ILIOMIAIN
yepes Jpyrue.

M3roraBiamBaThk TPOCTPaHCTBEHHbIE (UTYpPHl U3
pa3BepTOK; PaclO3HaBaTh pa3BEpPTKU Ky0a, mapasuierne-
nunena, — OMpaMuibl,  OUIMHIpAa  u#  KOHYyca.
Paccmampueams  TpOCTEHIINE  CEUEHUS  MPO-
CTPaHCTBEHHBIX (Uryp, MNOITydaeMble IyTeM IIpen-
METHOT'O WJIM KOMIIBIOTEPHOI'O MOAEIUPOBAHUS, Olpe-
HeJSATh UX BUJ.

BhruucasaT, o00beMbl Ky0a © MPSMOYTOIBHOTO
rapaJuiesienuIiesia, UCnoiabp3ys (GopMysl o0beMa Kyda
1 o0beMa MPSIMOYTOJIBHOTO Mapajuienenuneaa. Beipa-
’KaTh OJHU ENMHUIBI H3MEpeHus o0bemMa depes
IpyrHe.

HccnegoBaTh W ONMCBHIBATB CBOMCTBA T'€OMETPH-
yecknx Quryp (IUIOCKUX ¥ TPOCTPAHCTBEHHBIX),
UCTIONIB3YS. SKCIEPUMEHT, HaOJIIOJeHne, HU3MEpEHHe.
MopaenupoBaTh TreOMETPHYECKHE OOBEKTHI, HCIIOJNb-
3yst Oymary, IUIAaCTMJIMH, IPOBOJIOKY U 1p. Mcemonn-
30BaTh KOMIIBIOTEPHOE MOJCIMPOBAHUE M DKCIIe-
PUMEHT Ui U3yUYEHUS] CBOMCTB T€OMETPHYECKUX O0B-
€KTOB.

Haxoauts B OKpyKaiolieM MHUpPE IJIOCKHE U Ipo-
CTpaHCTBEHHbBIE CUMMETPUYHBIE (GUTYPHI.

Pemiarpy 3agaun Ha HAaXOXIEHHWE MIJIMH OTPE3KOB,

CTpouTh  JIOTMYECKYIO IIETIOYKY  pacCyXIEHUH,
CONMOCTABJATDL TOJNYYEHHBIH pe3ynabTaT C YCIOBUEM
3aJIauM.

YMeHHe TPUMEHSATh WHAYKTHBHBIE M JETyKTUBHBIC
CHOCOOBI PacCyXJIeHUH, BUJCTh Pa3IMUHbIC CTPATETHU
pelieHus 3aaa4

YMeHuMe NJIAaHUPOBATH U OCYILECTBIIATH ESITENbHOCTD,
HaIpaBJIeHHYIO Ha pelieHue 3a1aqy uc-
CJIEJIOBATENBCKOIO XapaKTepa;




MEPUMETPOB MHOTI'OYT'OJIbHHUKOB, FpaHyCHOﬁ MCpLBL yI'-

JIOB, IUIOIIAJEH KBAJpaTOB U MPSIMOYTOJIbHUKOB,
00beMOB KyOOB ¥ TPSMOYTOJNBHBIX Mapajuiene-
nunenoB, Kyba. BeiieasitTb B yCIOBUHM  3aJaud

JIaHHBIC, HEOOXOJMMBIC JUIsI €€ PEIICHHS, CTPOUTH
JIOTUUECKYIO IIETIOYKY pacCyKIeHHH, COMOCTABJIATH

HOJTydEeHHBIH pe3yabTaT ¢ YCIOBUEM 3a/1a4u.
H3o00pakats paBHBlE  (QUTYDHL,

(urypsl

CUMMCETPUYIHBIC

Pe3epe epemenu - 52 u

Maremaruka 7-9 kimaccel (6504)

Paznen «Anrebpa»

OcHOBHOE COACPpIKAHUEC I10 TEMaM

XapakTepuCTHKa OCHOBHBIX BHJIOB JIes-
TETHHOCTH YYCHUKA (Ha YPOBHE YUIEOHBIX
JICHCTBUIA)

MeranpeaMeTHbIe yMEHUS U HABBIKH

1

2

3

1. JleiicrBuTeabHble yucaa (20 u)

PaCH_II/IpeHI/IC MHOXXECTBA HATypaJbHBIX YHCEIT 0
MHOXKCCTBa MCIbIX, MHOXCCTBA MCJIBIX YHUCCIT 0

OnuchbIBaTh MHOXKECTBO IIEIBIX YUCCII, MHOXC-
CTBO pallMOHAJIbHBIX YUCEJI, COOTHOIIECHNUE MEXKIAY
OTHMH MHOXKXCCTBAMH.

YMeHune moHUMaTh U UCIIONB30BATh MATEMATHIECKUE CPE/I-
CTBa HaIJIAHOCTH (TpaduKH, JHArpaMMBbl, TAOIHIIBI, CXEMBbI

MHOXXECTBA PAaLMOHANBHBIX. PanmoHanbHOE 4HMCIIO
Kak OTHOLIEHHE  m/n, TAE m — LEI0e YHUCIO, a 7l
— HaTypaJIbHOE YHCJIO.

CreneHp ¢ UenbIM MoKazaTeneM. KBaapaTHbINA
KOpeHb U3 yncia. KopeHb TpeTbell CTEeneH .
[lonsatne 00 wuppanmoHamsHOM uymcne. Hppammo-

U JIp.) VI WITIOCTPALUH, HHTEPIIPETALMH, apIyMEHTALINN.
YMeHnne HaxoIUTh B PA3IMYHBIX HCTOYHUKAX HH(OpMa-
LU0, HEOOXOAMMYIO Ul PELICHUs MaTeMaTH4YeCKuX IIpo-
OieM, TpEACTaBIATH €e B MOHATHOW (opme, MpUHUMATH
peIlleHNe B YCIOBUAX HEMONHOW M M30BITOYHON, TOYHON U
BEPOSITHOCTHON MH(OpMALHH.

CpaBHHUBATH U YNOPSI0YHUBATH PaIlOHAIbLHEIE
YHCIa, BBITIONHSTH BBIYUCICHUS C PAIMOHAIb-
HBEIMH YHCIIaMU, BBIYUCAATH 3HAUCHUS CTETCHEeH
C TIeTIBIM TTOKa3aTeNeM.

@opMyJIHPOBATh OINpPENETCHHE KBAJAPATHOTO

HATBHOCTD YHCTAVZ 1 HECOM3MEPUMOCTh CTOPOHBI H
IUaroHaM KBajpata. Jlecarnynple TpUOIKEHUS
WppaIMOHATBHBIX YHCE.

MHOXECTBO JEHCTBUTENBHBIX YHUCEN; MpeICTaBIIe-
HHE JEHCTBUTEILHBIX YMCE]l B BHUJE OECKOHEYHBIX
JIEeCATUYHBIX ApoOeil. CpaBHeHHE EHCTBHTEIHHBIX
YHCell.

B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MACH-
CTBUTENBbHBIMU YUCIAMH U TOUYKAMU KOOPAMHATHOU
npsMoil.  YucroBble  MPOMEXKYTKUA:  HHTEpBa,

OTPE30K, JIyd

KopHA 3 uncia. Ucnmoab3oBarh Tpaduk QyHK-
muu y = x° IS HAXOXKJIEHHsS KBAIpPATHBIX KO-
Held. BbIUMCEAATH TOYHBIE W NPUOIMKEHHBIE
3HAa4YeHUs! KOPHEH, MCIONb3ys MpHU HEoOXOAUMO-
CTH KaJIbKYJIATOp; NMPOBOAWUTH OLEHKY KBaJpaT-
HBIX KOPHEH.

@opMyJIMPOBATH ONpEACIECHUE KOPHS TpeTheil
CTENEeHH; HaXOOUTh 3HAUYEHHS KyOMUYECKHX KOp-
HeH, mpu HEOOXOAUMOCTH MCIOJIB3YSl, KaJbKyJs-
TOP.

[puBoauTh NpHUMEpH HPPALMOHAIBHBIX YHCEI;
Pacno3HaBaTh PaLUMOHAIBHBIE M HMPPALMOHAIb-




HBIE YHcia; M300paxkaTh YUClIa TOYKaMU KOOPAU-
HATHOW NPSMOM.

Haxoaute necaTU4HbIE NPHONMKECHUS PaLUO-
HaJbHBIX M MPPALMOHAIBHBIX YHCEN; CPaBHM-
BaTh U yNOPSAAOYMBATH JCHCTBUTEIIBHBIE YHCTIA.
OnucbIBaTh MHOXECTBO JEHCTBUTENBHBIX YHCEIN.
Hcnosb30oBaTh B IIMCBMEHHOM MaTEeMaTH4ECKON
peun obo3HaueHus U rpaduyeckue H300pakeHus
YUCIIOBBIX MHOXKECTB, TEOPETUKO-MHO-
JKECTBEHHYIO CUMBOJIMKY

2. HN3mepenusi, npudan:kenusi, omeHnku (12 u)

[MpubnmkeHHoe 3HAaueHHWE BEMWYWHBL, TOU-
HOCTH MpuOMKeHus. Pa3mepbl 00bEKTOB OKpYXKaro-
mero wmupa (0T 3JEMEHTapHBIX  YacTHI[ 0

Bcenennoif), INMUTENBHOCTh TIPOIIECCOB B OKPY-
YKaroleM mupe. Breiienenre MHOXHUTENS — CTENEHH
10 B 3anucwu yuncna.

IIpuknika 1 OLEeHKa PE3YIbTATOB BBIUUCICHUMN

HaxoauTh, aHAIU3MPOBATH, COMOCTABJSATHL
YHCIIOBBIE XAPAKTEPUCTHKH OOBEKTOB OKPYXKaro-
IIero MUpA.

HMcnoab3oBaTh 3aIuch YHCENT B CTaHAapTHOM
BHIEC JUISI BBIPAKEGHHS pPa3MEpoB OOBEKTOB,
JUITUTEIIbHOCTH MPOIIECCOB B OKPYIKAIOIIEM MHUPE.
CpaBHUBATD YHClIa ¥ BETHYNHEI, 3aIIMCAHHBIE C
ucrons3oBanueM crerenu 10.

HUcnoap3oBaTh pasHbie GOPMBI 3alIUCH TPUOIIH-
JKEHHBIX 3HAYCHUH; NIeNaTh BBIBOABI O TOYHOCTH
MIPUOIKEHUS 110 3aIMCH TPUOIKEHHOTO 3HAYEe-
HUSL.

BbINOJHATL BBHIYUCICHUS] C pPEANTbHBIMU JIaH-
HBIMH.

BbINOJHATL TPUKUAKY U OLEHKY Pe3yJIbTaTOB
BBIYHCIICHU

YMeHnue BUACTH MaTEMATHYECKYIO 3aJayy B KOHTEKCTE
NpoOJIEeMHONM CHUTyalli B JPYrUX JUCHUIUIMHAX, B
OKPYXarOIIEH KU3HU.

BbInoJHATH BEIUHCICHUS C p€ajlbHbIMH TaHHBIMH.

3. Beenenne B asnredpy (10 )

ByxBenHbIe BeIpaeHUs (BBIPAXKEHUS C IIEpEMEH-
HBIMH). UwucnoBoe 3HAUYCHHE OYKBEHHOTO
BbIpaXeHHs. JlomycTuMble 3HA4YeHHs IepeMEHHbIX.
IToncranoBKa BbIpa)KeHUH BMECTO MEPEMEHHBIX.

[IpeoOpa3oBanne OyKBEHHBIX BBIPa>KEHHI Ha OC-
HOBE CBOWCTB apu(MeThdecKux nericTBuil. PaBeH-
cTBO OyKBEHHBIX BBIpaxeHuH. ToxecTBo

BoimoaHATH 3IIeMEHTapHBIE 3HaKOBO-
CHMBOJIMYECKHE JCUCTBHS: NPHMEHSITh OYKBBI
Uil 0003HAa4YeHHUsT YMcel, U1 3aliCH OO0IIuX YT-
BEPIKICHHI; COCTABJATH OyKBEHHBIC BHIPA)KCHHUS
10 YCJOBHSIM, 3aJaHHBIM CIIOBECHO, PUCYHKOM
WK 4EePTEKOM; Mpeodpa3oBhIBATh anredpamye-
CKHE€ CyYMMBI M TpPOU3BEICHUS (BBINOJIHATH
HpUBEJCHUE IOJOOHBIX ClIaraeMbIX, PaCKpPBITHE
CKOOOK, YIPOIIIEHUE MPOU3BENCHUN ).

BbruucaaTh uMCIOBOE 3Ha4YeHHWE OYKBEHHOIO
BBIPOKEHHS; HAXOAUTH OONaCTh JIOMYCTUMBIX
3HAa4YeHUH NEPEMEHHBIX B BHIPAKEHUH

IonnMaHue CYITHOCTH aNTOPUTMHUYECKUX MPEAHCAHAN H
YMEHHE [IeHCTBOBATh B COOTBETCTBHUHU C MPENIOKEHHBIM
aJTOPUTMOM.

IlonnMaTh W WCHOJBK30BATh MaTEeMaTHYECKHE CPEICTBa
HaTJSHOCTH (JUarpaMMbl, TaONHWIbI, CXeMbl W Jp.) I
WJLTIOCTPAIIMU, HHTEPIIPETAIINN, APTYMEHTAIINH.

4. MmHorouwiensl (49 u)

Crenenn ¢ HATypaJIbHBIM IIOKAa34TCICM H €€ CBOM- | (I)OpMy.]IHI)OBaTb, 3alMCbhIBATh B CHMBOJIHNYC-

| YMenue BbIABUI'ATh THIIOTC3bI NP PCHICHUUN y‘IC6HLIX 3a-




ctBa. OpHowileHsl W MHorowieHel. (CreneHs
MHorowieHa. CrokeHue, BBIUWTAHUE, YMHOXXCHHE
MHOro4JIeHOB. POpMyJibl COKpAaIIEHHOI'O0 YMHOXeE-
HUS: KBaJpaT CyMMBI U KBajapat pasHocTu. Dopmyia
pasHocTH KBajapatoB. [IpeoOpazoBaHue wemOro
BBIP@YKEHUSI B MHOTOUJIeH. Paznokenne MHorouseHa
Ha MHOYKUTEIH: BBIHECEHHE OOIIEr0 MHOXHUTENS 3a
CKOOKH, TPYIIIHMPOBKA, PUMEHEHHE (POPMYJI COKpa-
IIEHHOT'O0 YMHOXEHHS.

MHorowiensl ¢ ofHOW mepeMeHHo. Kopenn
MHOTroOwieHa. KBalpaTHBII TpexXwieH, pa3ioKeHHE
KBaJIpaTHOT'O TPEXWIEHA HA MHOXKHUTEIN

CKOi1 (hopMe U 000CHOBBIBATHL CBOWCTBA CTCIICHH
C HaTypaJbHbIM TIOKa3aTeleM; IPHMEHIThb
CBOWCTBA CTCIICHU JUIS MTPeoOpa30BaHUs BBIpAXKe-
HUM U BBIYMCIICHU.

BbINOJHATH JIENCTBUS ¢ MHOTOYJICHAMH.
BoiBoauTh (GOpMYJIBI COKPAILEHHOI'O YMHOME-
HUS, NPUMEHAThL UX B MPEOOpPa3OBaHUAX
BBIPOKEHUN U BEIYHCICHUSX.

BpInoJHATH pa3ioxkeHne MHOTOWIEHOB Ha MHO-
JKUTEIIH.

Pacno3HaBaTh KBaJpaTHbIM TPEXUJIEH, BBIAC-
HATH BO3MOXKHOCTh Pa3JIOKEHUSI HA MHOXKHUTENH,
NMPEeACTABJIATh KBAJAPATHBIA TPEXUJIEH B BHUJE
MIPOU3BENCHUS JTUHENHBIX MHOKUTEIEH.
IpumeHsaTh paziuudbie (HOPMbI CAMOKOHTPOJIS
IIPH BBINIOTHEHUHU TIPe00pa3oBaHui

Jiad, TOHUMaTh HEOOXOJMMOCTh UX IPOBEPKH.

YMeHnune caMOCTOSTEIBHO CTAaBUTh LEMH, BBIOMpATh |
CO3/1aBaTh
MaTeMaTHYECKUX MPOOIIEM.

IloHumaTe CyIIHOCTH aNrOPUTMUYECKUX IPEANMCAaHUN U
yYMEHHUE [EHCTBOBAaTH B COOTBETCTBHM C IPENIOKECHHBIM
aJTOPUTMOM.

AJITOPUTMBI JJISA PCHICHU A y‘Ie6HLIX

5. Aareopanueckue apoou (28 u)

Anreopandeckasi 1poOb. OCHOBHOE CBOWMCTBO aireo-
pandeckoit mpoou. Cokpamienue apodeii. CiaoxeHHe, BbI-
YUTaHUE, YMHOXKCHHE, JCIICHNEe anre0pandeckux aQpooeit.

CreneHs ¢ [ENbIM ITOKA3aTeIEM U €€ CBOMCTBA.

PanmonanpHble BBIpaXKEHHS W WX MpeoOpa3oBaHUS.

Jloka3zaTenbCTBO TOXKIECTB

IpoOHOE — B BHIE OTHOIICHUSA

JIOKa3bIBATh TOXKIECTBA.

3aTCIICM.

@opMyaHUpPOBaTh, 3aNUCHIBATH B

CTEIEHN  JUIA
BEIYHCIIEHU I

mpeoOpa3oBaHUsl  BBIpaKEHUN

@opMyJIHPOBATH OCHOBHOE CBOMCTBO anreOpamdecKoi
JIpoOH ¥ MPUMMEHSITH €ro IS MpeoOpa3oBaHUs IPoOeH.
BbINOJIHATH ACUCTBHS C anTeOpandecKiuMH JPOOSIMH.
IIpencTaBadaTh 1eM0€ BRIpAKEHHWE B BHAE MHOTOYJICHA,
MHOTO4YJICHOB;

@DopMyJIHPOBATH ONpeeSeHNE CTEIIeHN C IENbIM ITOKa-
CUMBOJINYECKOH

(opMe ¥ WLIIOCTPUPOBATHL TPHUMEPAMH CBOWCTBA
CTETeHN C IEIbIM ITOKa3aTelleM; MPUMEHATh CBOWCTBA

u

YMmenue  OpUMEHSATh  MHAYKTUBHBIE U
JIEMyKTUBHBIE CITOCOOBI PACCYKIECHHUH, BUAETh
pasIMyYHBIE CTPATETHH PEIICHUS 3a/1ad.
IonnMaTh CyIIHOCTH  aNTOPUTMHYECKHX
NpEeANUCaHuii W yMEHHE JIeCTBOBaTh B
COOTBETCTBMHM C  TPEAJIOKEHHBIM  aJro-
PUTMOM;

6. Keaopammnvie kopuu ( 17uy)

IlonsTHst KBagpaTHOrO KOpHA, apudmerHye-
CKOTO KBaJpaTHOTO KOpHS. YpaBHEHHE BHIA X =a.
CpoiicTBa apu(MeTHUECKHX KBaJpaTHBIX KOpHEH:
KOpEHb U3 TPOU3BEACHHS, YaCTHOIO, CTEICHHU;

2
TO)KZLCCTBa,(“.‘H) =a, rac aE GJ

Jloka3pIBaTh CBOWCTBA apu(pMETHUYECKHX KBaJ-
PaTHBIX KOpHEH; MPUMEHATh UX A [peodpazo-
BaHUsI BEIPAXKECHHUH.

BbruucaaTh 3HaU€HUS BBIPAXKEHHUH, COIepKaIIUX
KBaJpaTHbIE KOPHH; BbIPAKaTh IEPEMEHHBIC U3
reOMETPUYECKUX U (HPU3UIECKUX HOPMYII.
Mccne1oBaTh ypaBHEHME BUIA X° = @, HAXOIUTh
TOYHBIE U TPUOIMKEHHBIE KOPHH MPU

a>0

YMeHue mIaHupoBaTh U OCYLIECTBISTH ACATENbHOCTh, Ha-
NpPaBJICHHYI0 Ha peIleHHE 3aJad HCCIEeIOBATEIbCKOrO
Xapakrep.




= [IpumMeneHne CBOUCTB apu(pMETHICCKUX
KBa/IpaTHBIX KOpPHEHN JUIsl MpeoOpa3oBaHUs YUCIOBBIX
BBIPQKCHUM U BBIYHUCICHUHI

7. YpaBHeHWUsI ¢ OHOI nmepeMeHHO (45 u)

VYpaBHeHue ¢ onHOM nepemenHol. Kopens ypaBHe-
mus. CBoiicTBa UYHCIIOBBIX paBEHCTB. PaBHoO-
CUJIBHOCTb YPaBHEHMIA.

JIuneitHoe ypaBHeHMe. PelieHue ypaBHeHUH, cBOnS-
MIUXCS K TUHESHHBIM.

KBanpatHoe ypaBHeHue. Hemnonnbsle KBaapaTHbIE

Pacno3sHaBarh JIMHENHHBIE U KBAJPAaTHbBIE ypaBHE-
HUSI, LeNbIe U IPOOHBIC ypaBHEHUSI.
Pemiars nuHENHHbIE, KBaJpaTHbIE ypPaBHEHHs, a
TaK)KE€ YpaBHEHMS, CBOIAILMECS K HHMM; peliarb
JPOOHO-paIMOHABHBIC YPaBHEHUS.
HccaenoBate  KBajpaTHblE  ypaBHEHUA IO

YMeHue IPUMEHSTh HHIYKTUBHBIC U JICNYKTUBHBIE CIIOCO-
OBl pacCyXJeHUH, BUACTh Pa3INUHBIC CTPATETUH PEIICHUS
3aj]1a4.

IlepBoHaua/ILHBIE MTPEICTABICHUS 00 UIEIX U O METOAAX
MaTEeMaTUKH KaK YHHBEPCAILHOM SI3BIKE HAYKU U TEXHUKU,
CpencTBE MOACITUPOBAHUS SIBIICHUN U TIPOIIECCOB.

ypaBHeHusA. PopMynia KOpHEH KBaJpaTHOTO ypaBHE- | IUCKPUMHHAHTY M KO3 PHUIIHEHTaM. Buners  maTemMaTMdeckyr0  3aJadyy B KOHTEKCTE
Hua. Teopema Buera. Pemenue ypaBHenuit, | Pemath TekcToBple 3amaun  anreOpanyecKuM | IPOOJIEMHOM CHUTyallud B JPYTUX JUCHUIUIMHAX, B
CBOOAIIMXCS K  KBaJpaTHBIM.  buKBajgpaTHOE | cmocoOOOM: TEPEXOAWTH OT CIOBECHOH (hOpMy- | OKpYKAroIIeH KU3HH.
YpaBHEHHE. JMPOBKH YCJIOBUS 3a7auil K anredpandeckoil Mo- | CaMOCTOSITEJILHO CTaBUThH II€NIM, BHIOMpATh U CO3JaBaTh
[Ipumeps! pemieHust ypaBHEHHI TpeThe M YeTBEp- | IeNW IIyTeM COCTaBJICHHWS YypPaBHEHHS; pEIIaTh | aITOPUTMBI JUIS pemieHus] YYeOHBIX MaTeMaTHYeCKHUX
TOH CTENEHU Pa3JIOKEHUEM Ha MHOXKHUTEIU. COCTaBJICHHOE YpaBHEHHE; MHTEPNPeTHPOBATH | IPOOIIEM.
Perienne npoOHO-paliMOHAIBHBIX YPaBHCHHIH. pe3yiabTat
Pemenrie TekcTOBBIX 3a7ad ajredpanvecKkuM CIIoco-
6om

8. Cucrembl ypaBHeHHii (34 u)
VYpaBHeHue ¢ AByMsa nepeMeHHbIMH. JluHelHoe | Onpenenasith, sBIAETCS JM Napa uucen peuie- | Mcmoab3oBaTh (yHKIIMOHATBHO-TpaUIecKue

ypaBHEHHE C ABYMs nepeMeHHbIMU. [IpumMepsr peme-
HUS YpaBHEHUH B LIENIBIX YUCIIAX.

Cucrema ypaBHeHHH ¢ AByMs IiepeMeHHbIMH. PaBHO-
CWIBHOCTh cucTeM ypaBHeHud. Cucrema ABYyX
JIMHEUHBIX YPAaBHEHUH C [BYMs [E€PEMEHHBIMU;
pelIieHre MOACTAaHOBKOW M CIIOKEHHEM. PelieHue
CHUCTEM JBYX YPaBHEHHMH, OZHO M3 KOTOPBIX
JIMHEHHOe, a JApyroe BTOpod creneHu. Ilpumepsl
peLIeHNs] CUCTEM HEJTMHEWHBIX YpaBHEHUH.

Pemenne TekcTOBBIX 3amay anreOpanvdeckuM CIio-
cobom.

JekapToBsl KOOpAMHATHI Ha IJIOCKOCTH. I'paduue-
CKasl MHTEpIIpeTalysl ypaBHEHHUs C ABYMs IepeMeH-
HBIMH.

I'padux nuHEHHOrO YpaBHEHHS C IBYMS [1€PEMEHHBI-
MH, YTJI0BOH KO3((UIMEHT NPSIMOH; YCIOBHE Mapa-
JISTBHOCTHU MPSIMBIX.

HHAEM JaHHOTO YpaBHEHHUS C JBYMS IIepeMeH-
HBIMH; NPUBOAUTH TPUMEpPHI PElIeHHs ypaBHe-
HUU C IBYMSI IIEPEMEHHBIMH.

Pemarey 3amaum, anreOpanveckol MOIENbIO
KOTOPBIX SIBJISICTCSl YpaBHEHHUE C IBYMS IIEpeMeH-
HBIMH; HAaXOAUTb LENble pEIICHUS IyTeM
riepedopa.

Pemiars cucrembl [OBYX YpaBHEHHH C JByMs
NepeMEHHBIMH, YKa3aHHbIE B COIEPKAHNH.
Pemate TekcroBble 3amaud  anredpanyecKum
CIOCOOOM: IEepPEeXOJUTh OT CJIOBECHOW (opmy-
JMPOBKM YCJIOBHUS 3aJa4yM K ajareOpandecko Mo-
JEIN MYTEM COCTaBJIEHHS] CHUCTEMBl YPaBHEHHI;
pelaTb COCTABJIEHHYIO CUCTEMY ypaBHEHUI; NH-
TEpIpPETUPOBAThH PE3YNbTAT.

CtpouTh rpaduku ypaBHEHUI C IByMS IEpEeMeH-
HBIMH.

MMPEACTABICHUA JIsA PEHICHUSA W WCCICI0BAaHUA ypaBHeHI/Iﬁ
" CUCTEM.

Ilonumarthb CYIIHOCTHU aJITOPUTMHYCCKUX HpeI[HI/IcaHI/Iﬁ "
YMEHUE JICCTBOBAaTh B COOTBETCTBUH C MPEIIOKEHHBIM

AITOPUTMOM.
Hcnoab3oBaTh MaTeMaTHUECKHE CPENCTBA HATJISAHOCTH
rpaduka Ui HHTEpIIPETAlK,  apryMEHTalMtu.




I'paduku npocTelnx HENMMHEHHBIX ypaBHEHHH (T1a-
pabona, rurep0osa, OKPYKHOCTH).

I'paduueckas nHTEpIpeTanyisi CUCTEMBI YpaBHEHHH C
JBYMs [TepEMEHHBIMU

KoncTpyupoBaTh 3KBUBAJICHTHBIE PEUCBHIC BbI-
CKa3bIBaHUS C UCIIOIB30BAHNUEM aJIreOpandecKoro
Y TEOMETPHYECKOTO SI3BIKOB.

Pemiate 1 uccieq0BaTh ypaBHEHUS M CHCTEMBI
ypaBHEHUH HA OCHOBE (DYHKIMOHAJIBHO-Tpaduye-
CKHX IIPEJICTaBJICHUI ypaBHEHUN

9. HepasencrBa(24 u)

HucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHncTtBo ¢ onHOM nepemeHHOW. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJHOM
nepemerHon. KBagpaTHbie HepaBeHCTBA.

CucteMbl TMHEHHBIX HEPABEHCTB C OJHOW TIEpEMEH-
HOM

DopMyIHPOBATL CBOMCTBA YHUCIOBBIX HeEpa-
BEHCTB, WIJIIOCTPUPOBATh UX HA KOOPAWHATHOM
psIMOl, MO0Ka3bIBaTh aireOpanyeckd; MpHMe-
HATb CBOICTBA HEPABEHCTB IIPH PELIECHUH 3a/1a4.
PacnosHaBarb  JIMHEHHBIE W KBaJpaTHbIE
HEPABEHCTBA.

Pemrars  JsMHElNHBIE
JIMHEHHBIX HEPABEHCTB.
Pemrars KBaJgpaTHbIE HEPAaBEHCTBA Ha OCHOBE
rpadU4ecKux MpecTaBIeHUN

HCPABCHCTBA, CUCTEMBI

IloHuMaTh CyIIHOCTH aNrOPUTMUYECKUX IPEANMCAaHUN U
YMEHHUE [EHCTBOBATH B COOTBETCTBHM C IPENIOKECHHBIM

AJTOPUTMOM.
Hcnoab3oBarh MaTEeMATHYECKHE CPEICTBA HATJISIHOCTH
rpaduka  JUIs UHTEpIpETaluy,  apryMEHTalUH.

10.3aBucuMocTu Mexxay BestmuuHamu (/ Su)

3aBUCHMOCTh MEXY BETUIMHAMH.

IIpencrapieHre 3aBUCUMOCTEH MEXKIY BEIMYUHAMU
B BUjie popmyi. Beraucienus mo popmynam.
[Ipsimast mpomopuroHanbHasi 3aBUCUMOCTR: 3aJIaHUE

dbopmymoit, Ko3(PGHUIHEHT TPONMOPIHOHATHLHOCTH;
cBoicTBa. I[lpuMepsl MpsIMO MPONMOPIIMOHATBHBIX
3aBUCUMOCTEH.

OOpatHas TPOITOpIHOHATIRHAS 3aBUCHMOCTH: 3aj]a-
Hue Qopmynoii, koddduruenT oOpaTHOH mpo-
MTOPIIMOHATBFHOCTH; CBOWcTBa. IIpuMepsl 0OpaTHBIX
MIPOMOPITNOHATHHBIX 3aBICHUMOCTEH.

Pemennve 3ama9 Ha IPSIMYIO TPOIIOPIIMOHAIEHOCTE U
00paTHYIO MPOIOPITMOHATHFHYIO 3aBUCHMOCTH

CocraBiaTh (bopmyIBI, BBIpaXKaIOIINe
3aBHCUMOCTH MEXKJY BEIMYMHAMU, BBIYHCIATH
1o hopmMyiam.

Pacno3naBarp npsiMyro U 00paTHYIO POIOPIIAO-
HaJIbHBIE 3aBUCUMOCTH.

Pemiathb TEKCTOBBIC 33j7]a4 HA MPSIMYIO U 00paT-
HYI0 TMPONOPIHUOHANBHBIE 3aBUCHMOCTH (B TOM
Yucie ¢ KOHTEKCTOM M3 CMEKHBIX JHCIUILINH, U3
pETBHOMN KU3HHU)

YMeHue BHACTh MaTEeMaTHYECKYIO 3alady B KOHTEKCTE
MpoOJIEMHON CHTyallMH B JPYTHX JWUCIUIUIMHAX, B
OKpY’Kalollen KU3HU.

YMeHUe BBIIBUTATH THIIOTE3HI NIPH PEIICHUH YYEOHBIX 3a-
Jla4, TOHUMaTh HEOOXOJJMMOCTh MX MTPOBEPKH.

YMeHue TPUMEHSATh HHIYKTUBHBIE U ACAYKTUBHBIE CIIOCO-
OBl pacCyXIeHHH, BUAETh PAa3IMUHBIE CTPATETHH PEIICHUS
3a/1ay;

11.YucnoBsble pyHkuuu (44 y)

[onsarue ¢pyakmmn. OOMacTh OnpeneneHns U MHOXKe-
crBO 3HadeHuil ¢yHkuumu. CrocoObl 3agaHus
¢ynkuuu. I'pagpux ¢ynkuuu. CpoiicTBa (pyHKIHH,
nxX oroOpaxkeHMe Ha Tpaduke: Bo3pacTaHHUE U
yObiBaHue (yHKIUK, HyTU (QYHKINUH, COXpaHEHUE
3HaKa. UreHue 1 nmocrpoeHre rpaukoB GyHKIHH.
[Ipumepsr TpaduKOB 3aBUCHMOCTEH, OTpa’kKaroIluX
peaJbHbIE TPOLIECCHI.

OyHKIMH, ONUCHIBAIOIINE IPAMYIO U OOpPaTHYIO MPo-
MOPLMOHAJILHBIE 32aBUCMOCTH, X IPaHKH.
Jluneiinas ¢yHkuus, ee rpaduk u cBoOiCTBA.

BoruncasaTh 3HaUeHUs QYHKIHHA, 3a1aHHBIX (Hop-
MynaMud (IpM HEOOXOIUMOCTH HCHO0Jb30BaTh
KaJbKYJIATOP); COCTABJSATH TaOMUIbl 3HAYECHUH
(hyHKIHI.

CtpouTs 110 Toukam rpadpuku QyHKIud. Onucsl-
BaThb CBOMCTBa ()YHKLHHU HA OCHOBE ee rpadudye-
CKOI'O TIPE/ICTABIICHHUSI.

MonenupoBaTrh peanbHble 3aBUCUMOCTU (HOPMY-
namu U rpadpukamu. YuTaTh rpadukn pearbHBIX
3aBHUCHUMOCTEN.

Hcnoab3oBarth (QyHKIMOHAJIBHYIO CHMBOJHKY

YMeHHe CaMOCTOATENBHO CTaBUTH 1€, BHIOWpATh U
co3/JaBaTh aITOPUTMBI IUIS.  perieHus Y4eOHBIX
MaTEeMaTHYECKUX TTPOOIIEM.

YMeHue BHUICTh MaTEeMaTHYECKYIO 3a/ady B KOHTEKCTE
MpoOJIEMHON CHUTyalluM B JPYTHX JUCIHUILUIMHAX, B
OKPY’KaroIIeH JKU3HU.

CaMoCTOSTeJILHO CTaBUTH IIENIM, BBIOMpATh W CO37aBaTh

QITOPUTMBI TSI PEHICHHs Y4YEOHBIX MaTeMaTHYECKHX
npoOem.
IMnannpoBaTh u OCYIIECTBIIATh JIeATEIBHOCTD,

HAITPABJICHHYKO Ha PpCHICHUC 3aJa4 HCCICOOBATCIbLCKOI'O




Ksanpatnunas ¢yHkuus, ee rpaduk v CBOKCTBa.
Crenennble (YHKIMU C HaTypajbHBIMU IOKa3aTe-
nsvu 2u3, ux rpadpukd u cBoiictBa. ['paduku
(byHKIMI

JJIsA 3allMCHU pa3HOO6pa3HI)IX q)aKTOB, CBsA3aHHBIX C
paccMaTpuBacMbIMU (I)YHKIII/IHMI/I, o60ran1a5{
OIIBIT BBITTOJTHCHU L 3HaKOBO-CHUMBOJIMYCCKUX

nerictBuil. CTPOMTH peUeBble KOHCTPYKLIHHU C
UCIIONIb30BaHUEM (YHKIIMOHAIBHOW TEPMHHOIIO-
THH.

Hcnoab30BaTh KOMITBIOTEPHBIE TPOTPAMMBI IS
MOCTPOCHUS I'padrKOB QYHKIMH, IUIs UCCIIEN0Ba-
HUS TIOJIOKEHHST HAa KOOPJMHATHOW IUIOCKOCTH
rpadukoB QyHKIUI B 3aBUCUMOCTH OT 3HA4YCHHUI
K03(h(HUIIUEHTOB, BXOAIINX B (OPMYITY.
Pacno3naBaths BUJBI H3YyYaeMbIX  (YHKIHH.
IMoka3pIBaTh CXeMaTHUYECKU MOJOKEHHE Ha KO-
OpPIMHATHOW IUIOCKOCTH TPapUKOB H3ydaeMbIX
(yHKIMH B 3aBUCUMOCTH OT 3HaueHUU KodPu-
[IUEHTOB, BXOMSIINX B (DOPMYJIBL.

Crpouths rpaduku  u3ydaeMblX  (QYHKIIHI;
ONMUCHIBATH WX
CsaoiicTBa

Xapakrepa.

12.YucjaoBble nociaeaoBaTeJbHOCTH. ApudMeTHYecKasi H reoMeTpuieckas nporpeccuu (18 u)

[lonaTrE YMCIOBON MOCIIENOBATEIBHOCTH. 3aja-
HHE TTOCIICIOBATEIIFHOCTH PEKYPPEHTHON (hopmyroi
u popmyroit N-ro dieHa.

ApubmMerndyeckass W TeoMeTpHUecKas IIporpec-
cun. QopMmynbl N-ro wWieHa apupMeTHdecKon u
FEOMETPUYECKOM MPOrpeccuii, CyMMbl IEPBBIX II
qeHoB. M300pakeHNe 49iICHOB apU(METHUSCKON H
FeOMETPUYECKOM  MPOrpeccuil  TOYKaMH  KOOp-
JUHATHOW IIIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMATIb-
HbIA pocT. CHOXKHBIE NPOLIEHTHI

IIpuMeHATH WHAEKCHBIE 0003HAYEHUS, CTPOUTH
peueBble  BBICKAa3bIBAHHA C  HCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOHN C MOHATHEM ITOCIIEI0-
BaTEIbHOCTH.

BpluucasAaT,  4WiICHBl  MOCIEA0BATEIbHOCTEM,
3aIaHHBIX (hOPMYIION /-20 YIIeHA WA PEKyPPEHT-
HOU (popMyITOi.

YcranaBauBaTh 3aKOHOMEPHOCTH B ITOCTPOSHUH
ITOCTIEIOBATENIFHOCTH, €CITH W3BECTHHI TIEpBHIE
HECKOITBKO €€ YJICHOB.

HN300pakaTh WIECHBI IOCIEIOBATEIBHOCTH TOY-
KaM# Ha KOOPJUHATHOHN TUTOCKOCTH.
Pacno3naBarb apu(MeTHUECKYIO U TeOMeTpude-
CKYyI0 TIpOrpeccMd TMpH  pa3HBIX crocobax
3a/IaHu.

BrIBOIUTH Ha OCHOBE JIOKa3aTENbHBIX PacCyXKie-
HUH (OpMyITBI O0IIEro wieHa apupMETHIECKON
TEOMETPUYECKON MPOTPECCH, CyMMBI TEPBBIX JI
YIEHOB apu(METUYECKOH H TEeOMETPHYECKOM
MIPOTPECCHiA; pelIaTh 33aJla4d C HCIIOJIb30BaHUEM
3THX QOPMYII.

PaccmaTpuBaTh NpuMeEpHl U3 PEANbHOW KU3HH,
WJUTIOCTPUPYIOIIME W3MEHeHHe B apudMernye-

IMoHuMAaTh CYIIHOCTH AJITOPUTMHUYECKUX MPEINUCAHUNA U
YMEHHE [eHCTBOBATh B COOTBETCTBUU C IPEJIOKEHHBIM

aJTOPUTMOM.
Buaern MaTEeMaTHYeCKyl0  3aflady B  KOHTEKCTe
MpoOJIEMHON CHUTyalMd B JPYTHX JUCHHIUINHAX, B

OKpPYXaroLIEeH KU3HU.




CKOW MpOTpeccHd, B TEOMETPUYECKOH Mporpec-
CHH; H300pa:kaTh COOTBETCTBYIOLIME 3aBUCHMO-
CTH TpadpUecKH.

Pemiarp 3a7aun Ha CIOKHBIE TPOLIEHTHI, B TOM
Yucyie 3a1a41 U3 PeaIbHON MPAaKTUKU (C UCTIOINb-
30BaHHEM KaJIbKYJSITOPA)

13..OnucarensHas cratucruka (/7 u)

[IpencraBnenne naHHBIX B BUAe TaOmuu, Aua-
rpamm, rpadukoB. Ciy4aitHas u3mMeH4nBOCTh. Cta-
TUCTHYECKUE

XapaKTepUCTUKU Ha0Opa JaHHBIX: cpefHee apud-
METHUYEeCKOe, MelnaHa, HauOoJblllee U HauMEHbIlee
3Ha4yeHus, pa3Max. [IpeacraBieHue o BBHIOOPOYHOM
UCCIIEe0BaHUH

HUsBaekars uHbopMaIMio U3 Ta0IMIl W Jaua-
rpaMM, BBIIOJHATH BBIYMCICHUS MO TAOJUYHBIM
JIaHHBIM. OnpenensiTh Mo  jJaMarpaMmam
HauOOJNIbIIINE W HAWMEHBIIWEC JaHHBIC, CPABHM-
BaTh BEJINYUHBEL.

IpencraBaaTe uHpOpMAIUI0O B BHUAC TaOJMII,
CTONOYATHIX U KPYTrOBBIX JHArpamMm, B TOM YHCIIC
C TIOMOIIbIO KOMITBIOTEPHBIX IPOTrPAMM.
IpuBOAMTH NIPUMEPHI YKMCIOBBIX JaHHBIX (II€HA,
pocT, BpeMs Ha JAOPOry U T. A.), HAXOTHUTh CPej-
Hee  apu(pMETHYEecKoe,  pa3Max  YHCIOBBIX
Ha0bOpOB.

IIpuBOAMTH COACPIKATEIBHBIC PUMEPBI UCIIONb-
30BaHUs CPEIHMX IS OMHCAaHUS IaHHBIX (Ypo-
BEHb BOJIbI B BOJOEME, CIIOPTUBHBIC OKA3aTENIH,
OIpeeeHuEe I'PaHHI] KIMMATHYECKUX 30H)

IlonnMaTth M HCOOJL30BATH MaTEMATHYCCKUC cpeacTtea

HarJIAHOCTH  (JUarpaMMbl, TaOJMIbI, CXEMBbI) IS
WJUTIOCTPAIIMU, UHTEPTIPETALINH, ApTYMEHTAIUH.

Buaern MaTEMaTUYECKYIO 3aJjayy B KOHTEKCTE
NpoOJIEeMHONM CHUTyallMl B JPYTHX JUCIUIUIMHAX, B

OKPYXaIOIEH KU3HU.

14.Cayyvaiinble cCOOBITHSI M BEPOSATHOCTD (16 u)

[lonaTre o0 cay4aifHOM OIBITE W CIIydalHOM coObITHH. YacToTa ciydaiiHoro coOwsiths. CraThcTrye-
CKHH TTOOXOJ K TOHSTHIO BEPOSTHOCTH. BepOsSTHOCTH MPOTHBOIIONIOXKHBIX COOBITHH. JlocTOBEpHBIE U

HEBO3MOYKHBIE COOBITHS. PABHOBO3MOYKHOCTH COOBITHI.

Krnaccudeckoe onpeziesieHue BEpOSTHOCTH

IIpoBoauTh CityyailHble SKCHEPHUMEHTHI, B TOM YHCJIE C IOMOIIbIO KOMIIBIOTEPHOI'O MOJEIMPOBAHMUSA,
HWHTEPIPETUPOBATD UX PE3YIbTaThl. BHIYMCAATH YAaCTOTY CIy4aiHOTO COOBITHS; OLICHUBATH BEPOATHOCTD

C IIOMOIIBIO YaCTOTHI, HOHy‘IQHHOﬁ OIIBITHBIM ITYTEM.

Pemarp 3a1a9n Ha HAXOX/IEHUE BEPOSTHOCTEH COOBITHIA.
IIpuBoauTHh TpUMEpPHI CIyYailHBIX COOBITHI, B YAaCTHOCTH JIOCTOBEPHBIX W HEBO3MOXKHBIX COOBITHH,

MaJIOBEPOSTHBIX COOBITHH.
IIpuBOANTH IPUMEPHI  PaBHOBEPOSITHBIX COOBITHIA

Bugerr  MaremMaTHYECKYIO
MpoONEeMHON CHUTyanud B
OKpPYXaroLIEeH KU3HU.
YMenue BbIABUraTh TMIIOTE3BI IIPU PEIIEHUH Y4eOHBIX 3a-
Ja4, IOHUMaTh HEOOXOUMOCTh UX IIPOBEPKH.

3amaqy B KOHTEKCTE
IpYyTUX IUCHWIUIMHAX, B

15.91emeHTHI KOMOHHATOPUKH (10 y)

Pemenne xoMOMHATOPHBIX 3a1a4 nepedopoM Ba-
puantoB. KoMOMHAaTOpHOE NPaBMIIO YMHOXKEHHSL.
IlepectanoBku U paxTopUaN

BoinosHATL niepebop BCeX BO3MOXKHBIX BapHaH-
TOB JIJIs1 TIepecueTa OOBEKTOB MIIH KOMOWHAIHIA.
IpuMeHATH PaBUIO KOMOHHATOPHOTO YMHOXKeE-
HUS A7 PElieHUs 3a7ad Ha HAXOXKIACHHE YHCIia
O0OBEKTOB  WJIM  KOMOWHAIWMH  (IUaroHaiu
MHOTOYTI'OJIbHHKA, PYKOINOXKATHsI, YHMCIO KOJOB,
mmdpoB, maponend U T. 1. ).

Pacno3HaBaTh 3ajaud Ha oOmpenelieHHe 4Yucia

IlonuMaTh ¥ HCIOIB30BaTh MAaTEMaTHUYECKHE CpeacTsa
HaArJs1IAHOCTHU CXEMbI JI UJTKOCTPAIIUH, UHTCPIIPETAlIUN




MEPECTAHOBOK M BLIMNOJHATE COOTBCTCTBYHOIIHC
BBIYHCIICHHA.

Pemars 3ala4yi Ha BBIYUCIICHHUE BCEPOATHOCTU C
MMPUMCHCHUCM KOM6I/IHaTOpI/IKI/I

16.Muo:xecTBa. djeMeHThI Joruku (5 u)

MHOXeCTBO, 3JIeMEHT MHOXecTBa. 3afanre MHO- | [IpuBOAMTH TPUMEpPHI KOHEYHBIX W OECKOHEYHBIX

JKECTB IICPCUUCIICHHUEM  JJICMCHTOB, XapaKTCpH- | MHOXCCTB. HaXOILI/ITB O6T)GILI/IH€HI/I€ " nepeceye- | HarjisiIHOCTH

cThudeckuM cBoicTBOM. CTaHmapTHbIe 00O3HAYEHUS | HUE MHOJKECTB. IIpuBoauTh MIpUMEpPHI | WILTIOCTPALUU, HHTEPIIPETA[UH, apTyMEHTaI1H.
YHCIOBBIX MHOXECTB. IlycToe MHOXECTBO W €ro | HECIOKHBIX Kiacch(DUKAIHIH.
oboznauenue. IlogmuoxkectBo. OObenuHenune u | Ucmoab3oBaTh TEOPETUKO-MHOKECTBEHHYIO
[IEPECEUEHNE MHOXKECTB, Pa3HOCTh MHOXKECTB. CHUMBOJIMKY W SI3bIK TIPU PELIEHUH 3aJia4 B XOJIe
NnnrocTpanyist OTHOIIEHUIM MEXy MHOKECTBAMM | M3YUEHHMsI pa3JINUHbIX Pa3AeioB Kypca.
C TIOMOIIIbI0 AuarpaMm Jitnepa — BenHa. HnalocTtpupoBarh MaTeMaTH4YeCKHe TMOHATHUS U

IToHsTHS O PAaBHOCUIIBHOCTH, CIENOBAHUU, YIIOT- | yTBEpkKACHUS npuMepamu. Mcmoib3oBarh mpu-

pe6neHHe JJOTHYCCKUX CBA30K C€CIIN TO, 6 mom u | MEp

moavKo mom cayuae. Jloruueckue CBA3KY U, uiu KoHcTpynpoBaTh MaTeMaTHYECKHE TIPEAIOXKe-

HUs

uiu

MOJIbKO mom ciaydae, JOTHYCCKUX CBA3OK U,

bl U KOHTPIIPUMEPHI B apTyMEHTALUH.

C IIOMOIIBIO CBA30K, eciu mo, 6 mom Uu

IlonmMaTh M HUCHOJB30BATh MaTEeMaTHYECKHUE CPEACTBA
(mmarpaMMbl, TaOMHMIBI, CXEMBI)  JUIS

Pe3eps -284

Pazgen « I'eomerpus»

1. IIpsimble u yrawl (20u)

Touka, mpsmast, mmiaockocte. OTpe3ok, Iyd. YTOI.
IIpssMoil yron, ocTpeld M TYHOH YIJIbI, Pa3BEPHYTHINA
yroi. BepTukanbHble M CMeXHbIE YIibl. buccekrpuca
yria u ee cBoicTBO. CBOHMCTBA YIIIOB € MapauieNbHBIMA
W TNEepHeHIMKYJISIPHBIMH  CTOpoHamH.  B3aumHoe
pacrnonoxeHue NpAMbIX Ha IUIOCKOCTHU: MapaJuIeNbHbIEe U
MepeceKaroIInecs psIMBIE. IlepnenguKysIpHBIE
MpsIMBIE. Teopembl 0 napaieTbHOCTH u
NEPIEHINKYIAPHOCTH NpsiMbIX. llepneHoukynsap u
HakJIOHHAas K npsMoil. CepeaMHHBIN NMEpHEeHANKYIAp K

OTPE3KY.
CpoiicTBa  OHMCCEKTpPHUCHI  yIila U CEPEIUHHOTO
MEPIEHINKYIIIpa K OTPE3KY.

@opMyJIHPOBATh M [0Ka3bIBATh TEOPEMBI, BBIPAKAIOIIHE
CBOWCTBA BEPTHKANBHBIX W CMEKHBIX VIJIOB, CBOWCTBA U
MPU3HAKN TAPAJUIETbHBIX MPSIMBIX, O EIMHCTBEHHOCTH TIIep-
MEHAUKYJIApa K OpsMO, CBOICTBE MEPHEHAUKYJsipa U
HaKIIOHHOM, CBOWCTBaX OWCCEKTPUCHI YIila W CEPEAUHHOTO
TIEPIICHNKYISApa K OTPE3KY.

Pematp 3agaum Ha MOCTpPOEHHE, NOKA3aTEINbCTBO M BBIYHCIIE-
HUA. BBIAEnsaTh B YCIOBHM 3aJjadyd YCIOBHE W 3aKIOUYCHHE.
Onmpasch Ha YCIOBHE 3aJa4d, IPOBOAUTH HEOOXOIUMBIE
JloOKa3zaTenabHble paccykaeHus. ConocTaBisTh MOXYYEHHBIN
pe3yabTaT ¢ yCIOBHEM 3a]1a4H.

YMeTb HaXOIUTh B PA3TMYHBIX HCTOYHUKAX
nHpOpMaIHio, HEOOXOAUMYIO  JUIA
pelIeHnsT MaTeMaTHYeCKUX MpolieM, W
NpPENCTaBIATh €€ B IIOHATHOH (Qopme,
NOHMMAaThb M HCIOJNB30BaTh MaTeMaTH-
YECKHE CPEe/ICTBA HATJSIAHOCTU (YEpTEKH)
JUTSL WIUTIOCTPAIAN, HHTEPIPETAIHH.

2.Tpeyronbauku (654.)

TpeyroneHuku. [IpsMoyroiapHble, OCTPOYTOJIBHBIE U
TYIOYrOJIbHBIE ~ TPEYTOJIBHMKH. Bplcora, MeamaHa,
OucceKkTprca, CpenHsisi JIMHHMs TpeyroibHuKa. PaBHo-

@opMyJIHPOBATH ONPEAEIECHUS NMPAMOYTOJIBHOTO, OCTPOYTOJIb-
HOr'O, TYIOYTrOJBHOIO, PaBHOOEAPEHHOTO, PaBHOCTOPOHHETO
TPEYroJbHHUKOB; BBICOTBI, MEAMAHBI, OMCCEKTPHUCHI, CpeaHer

YMeHue  BBIABUraTb  THUNOTE3bl  IPU
pelieHUM  y4eOHBIX  3ajgad, IIOHUMATb
HEOOXOMMOCTh MX IPOBEPKH.




OeZpeHHbIe U PAaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOHCTBA
1 TIPU3HAKH PaBHOOEPEHHOTO TPEYT OJIbHUKA.

[Ipusnaku paBeHCcTBa TpeyroabHUKOB. [Ipu3Haku pa-
BEHCTBA MPSAMOYTOJIBHBIX TPEyroabHUKOB. HepaBeHCTBO
TpeyronbHuka. COOTHOIIEHHS MEXKIy CTOPOHAMH U
yriamu TpeyronbHruka. CymMma YIJIOB TpeyrojibHHKA.
Buemnue yrisl TpeyroipHUKa, TEOpEMa O BHEIIHEM YTiie
Tpeyronbunka. Teopema daneca. [logodue TpeyroapHu-
KkoB; Kkod(hdunuent monodus. IlpusHaku mnomoOHs
TPEYrOJILHUKOB.

Teopema IMudaropa. CuHyc, KOCHHYC, TaHT€HC, KO-
TaHI'€HC OCTPOTO YIJia MPSIMOYTOIBHOTO TPEYTObHHUKA U
yraoB ot 0 1o 180°; mpuBenenne K octpomy yriry. Permre-

HUE TPSAMOYTONBHBIX  TpPEYroibHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXECTBO. DopMyIIbI,
CBA3BIBAIOIIUE CHHYC, KOCHHYC, TAHI'€HC, KOTaHI'€HC

OITHOTO W TOTO K€ yriia. Pemenne TpeyrolbHUKOB: TE€O-
pemMa KOCMHYCOB U TeopeMa CHHYCOB.

3ameuaTeabHbIe TOYKH TPEYroOJbHHMKA: TOYKH Iepece-
YeHUS CEpEeIUHHBIX MEPIEHANKYISAPOB, OUCCEKTPHC, Me-
IIMaH, BBICOT M WX MPOJOIDKEHUI

JUHUK TPEYrOJbHKKA; PACIO3HABATHL U M300paxkKaTh HX Ha
YepTexax v PUCYHKax.

@opMyJIHPOBATH  OMNPEJCICHUE PaBHBIX TPEYrOJbHUKOB.
@opMyIHPOBATh U J0KA3bIBATH TCOPEMBbI O NMpPHU3HAKAX pa-
BEHCTBA TPEYTOJbHUKOB.

O0BSICHATHL U WLTIOCTPUPOBATH HEPABEHCTBO TPEYTOJIHHUKA.
@opmMyJIMpPOBaTHL U JA0KA3bIBATH TEOPEMBI O CBOHCTBAaX H
NpU3HAKaX PaBHOOEAPEHHOTO TPEYroibHUKA, COOTHOIIEHHSIX
MEXIY CTOPOHAMH U yIiIaMH TPEYrOJIbHUKA, CYMME YIJIOB Tpe-
YTOJIbHUKA, BHEIIHEM YIUIE TPEYrOJbHHUKA, O CPEAHEH JIMHUU
TpEyroJbHUKA.

DopMyJIHPOBATH OIPE/CIICHUE MTOA00HBIX TPEYTOJIbHUKOB.
DopMyJIHPOBATH U A0KA3BIBATH TEOPEMBI O TIPU3HAKAX MOJI0-
Oust TpeyronbHUKOB, TeopeMy daneca.

@ opMyJIHPOBATH ONPEICICHUS U HWILIIOCTPUPOBATD TTOHSTHUS
CHHYyCa, KOCHHYyca, TaHT€Hca M KOTaHI'eHCa OCTPOro yria
NpSMOYTOJIbHOTO ~ TPEYroNbHUKA.  BbIBoAMTHL  (OpPMYIIBL,
BhIpaxkaronye (GyHKIUH yIiia TPSIMOYTOJbHOTO TPEYroJbHUKA
4yepe3 ero CTopoHbl. MOpMyJIMPOBATH U JOKA3bIBATh TEOPEMY
IMudaropa.

@opMyJIUPOBATh ONpEIENeHNs] CHHyca, KOCHHYCa, TaHTEHCa,
koTaHreHca yrioB ot 0 mo 180°.

BoiBoauth GopMyiibl, Beipaxaromue GyHKIuu yriaos ot 0 1o
180° uepe3 GpyHKIIMH OCTPHIX YIJIOB.

@DopMyJIHUPOBATh U Pa3bACHATHL OCHOBHOE TPHUTOHOMETPH-
yeckoe ToxecTBO. 110 3HaUEHUAM OJTHON TPUTOHOMETPUUECKOU
(hyHKIINY yTriia BBIMUCAATH 3HAYEHUS APYTUX TPUTOHOMETpHYe-
CKUX (QYHKIHH 3TOTO yTia.

@opMyJIHPOBATh U AOKA3BIBATh TEOPEMBI CHHYCOB U KOCH-
HYCOB.

@opMyIUPOBATh U J0KA3BIBATH TEOPEMBI O TOYKaX Iepece-
YEHHS CEPEIWHHBIX TEPIEHINKYISIPOB, OUCCEKTPUC, MeENWaH,
BBICOT HJTU FIX TIPOJIOJDKEHUH.

HccnenoBaTh CBOHCTBA TPEYTOJIBHHKA C ITOMOIIBIO KOMIIBIO-
TEPHBIX TIPOTPaMM.

Pemate 3ajaun Ha TOCTPOEHWE, JIOKA3aTEIbCTBO W BBHIYHC-
neHus. BeieJisiTh B YCIIOBUY 337]a4ll YCIIOBHE U 3aKITFOUCHHE.
MopaennpoBaThs YCIOBHE 33/ladydl C IIOMOINBI0 YepTexa HITU
pUCYHKa, NMPOBOAMTH JIOTOJHUTEIBHBIE MOCTPOCHUS B XOJE
pemenus. Onmpasich Ha JaHHBIE YCIOBHS 3a/layd, MPOBOAUTH
HEOOXOUMBIE PACCYKIICHHS.

HUHTepnpeTHPOBATh TOTYYEHHBIH PE3YJIBTAT U COIOCTABJIATH
€ro C YCJIIOBHEM 33124t

YMeHHe [PUMEHATb UHAYKTUBHBIE U
JIeMyKTUBHBIE CIIOCOOBI PacCyXICHHM, BH-
JIETh PA3JIMYHBIE CTPATETUH PELICHUS 3a1a4.
YMeHHe CaMOCTOATENbHO CTaBUTH LIEJH,
BBIOMpaTh W CO3/aBaTh AJITOPUTMBI IS
pelleHns] Y9eOHbIX MaTeMaTHYeCKHX MPo0-
Iem.

YMmenue IUIaHUPOBATH U OCYLIECTBIATH
JIEATENBHOCTD, HAIIPABJICHHYIO HA PEILECHUE
3aJ1a4 UCCIIENOBATEIBCKOIO XapaKTepa.




3. YerbIpéxyroabHukn (204)

UYerbipexyronsHuk. [lapannenorpamM, TeopemMbl O
CBOWCTBaxX CTOPOH, YIJIOB M IMaroHajel napajienorpam-
Ma U €ro IpU3HaKH.
[IpsimoyronbHUK, TeopeMa O paBEHCTBE AMaroHalel
MIPSIMOYT OJIbHUKA.
Pom6, TeopeMa o CBOICTBE qMAaroHAaJICH.
Ksagpar.

Tpaneuusi, cpeHas JUHUS Tpaneuy; paBHOOEIpEH-
Hasd Tpanenus

@®opMyIHPOBATH  ONpENENeHUs MapajjefnorpaMMa, Mps-
MOYTOJIbHHKA, KBaApaTa, poM0Oa, Tparneniuu, paBHOOCIPEHHOH 1
NpsIMOYrOJBHOM  Tpamenuy, CpenHeldl JUHUM  Tpaleuuu;
pacno3HaBaTh U H300pakaTh UX HAa YepTEXKaX U PUCYHKAX.
@®opMyJIHPOBATh U JAOKa3bIBATh TEOPEMBI O CBOICTBaX W
MpHU3HaKax MapajuienorpamMma, MpsSMOYTOJbHUKA, KBajJpaTa,
pomba, Tpamnemnuu.

HMccienoBare CBOWMCTBA YETBIPEXYI'OJBHHUKOB C  ITOMOILIBIO
KOMITHIOTEPHBIX IPOTPAMM.

Pemiath 3a7aum Ha MOCTPOEHHUE, JOKA3aTENbCTBO M BBIUMCIIE-
Hus. MoaeaupoBaTh YCIOBHE 3a/a4d C IOMOIIBIO YepTexa
WM PUCYHKA, IPOBOAMTH JIONIOJHUTENbHBIE IOCTPOSHUS B XOZI€
pelieHusl.

BeigeqssiTh Ha uepTexe KOH(PHUTyparuu, HEOOXOIWMBIE IS
MpOBeACHNS 000CHOBAHMH JIOTHYECKUX IIATOB PELICHMS.
HNHTepnpeTUpOBaTh NOTYYEHHBIH PE3YNbTAT U COMOCTABIATH
€ro ¢ yCJIOBHEM 3a/1a4u

YMeHnue BBIIBUTATh  TUIOTE3Bl  IPH
pelieHuu  y4yeOHBIX  3ajiay, [OHMMATh
HEOOXOJUMOCTh UX TPOBEPKHU.

Ymenue 1pUMEHATh UHAYKTUBHBIE U
JENYKTUBHEIE CI10COOBI paccyXIeHuil, BU-
JACTb Pa3IMYHBIC CTPATCTUU PCHICHUA 3aaaY.
YMeHHe CaMOCTOATEIBHO CTaBUTH ILIEJIH,
BLI6I/IpaTB n COo3daBaTb aJropuTMbl JJIA
pelleHns] Y9eOHbIX MaTeMaTHYeCKHX Mpoo-
JIeM.

YMmenue IJIaHUPOBAaThb M OCYIICCTBJIIATH
ACATCIIbHOCTD, HAIIPAaBJICHHYIO Ha PCHICHUC
3a/1ad UCCIIE0BATEILCKOTO XapaKTepa.

4. MuoroyroabHuku (104)

MHoroyroibHUK. BBbINyKible MHOroyrojibHuku. Ilpa-
BHJIbHBIE MHOTOYTOJIbHUKH. TeopeMa 0 CymMMe yTIIOB BbI-
MyKJIOTO MHOTOYTOJNBbHHKA. TeopeMa 0 cymMMe BHEIIHHUX
YTJIOB BBITTYKIIOTO MHOTOYTOJIbHAKA

Pacno3HaBaTh MHOTIOyrobHUKH, (OpMYJIHPOBATH OIpee-
JIeHUE U NPUBOJUTH IIPUMEPBI MHOTOYT OJIbHUKOB.
®opMyJIMpOBaTh U [J0Ka3bIBaThb TEOPEMY O CyYMME YIJIOB
BBIITYKJIOI'O MHOT'OYT'OJIbHUKA.

HccienoBare CBOMCTBA MHOIOYI'OJBHUKOB  C
KOMITBIOTEPHBIX IIPOrPaMM.

Pemiarhb 3a1a4m Ha 10KA3aTENbCTBO U BHIYMCIICHUS.
MopaenupoBaTh yclIOBUE 3aJayd C IIOMOIIBIO YepTeKa WM
PHCYHKa, HPOBOAUTD JOIOJHUTEIbHBIC IIOCTPOEHUS B XO/I€ pe-
LIEHUSI.

HNHTepnperupoBaTh MOMYyYEHHBIH PE3yabTaT U CONOCTABJISATH
€ro ¢ YCJIOBHEM 3a/1a4H

TIOMOILIBIO

YMmeHue  BBIBUTaTh  THIOTE3Bl  IpU
pemieHuu  y4eOHBIX 3ajay, TOHHMATh
HEOO0XOANMOCTh UX MPOBEPKH.

YMeHHe TPUMEHATh HHIAYKTUBHBIE U

JIEMyKTUBHBIE CIOCOOBI PACCYXJICHHMA, BH-
JIETh Pa3IIUYHbIC CTPATETHH PENICHUS 3a/1a4.
YMeHnne caMoCTOSITETHHO CTABHUTh IICNH,
BBIOUpaTh W CO3/IaBaTh AITOPUTMBI IS
pemreHust yaeOHBIX MaTeMaTHYeCKHX Ipoo-
TeM.

YMeHnune TmIaHUPOBATE M OCYIIECTBIATH
JIeSITEIbHOCTh, HAMPABICHHYIO HA pCICHHUE
3aJ1a4 UCCIIE0BATENHCKOTO XapaKkTepa.

5. Okpy:xHOCTB M KpYT (204)

OxpyxHocTh M Kpyr. LlenTp, pamayc, muamerp. [yra,
xopaa. Cekrtop, cerMeHT. lLleHTpanbHBINA, BIMCAHHBIA
yroj, BEeIMYMHA BIHCAaHHOro yria. B3ammHoe pacmono-
XKEHUE MPSIMOM U OKPYXKHOCTH, JBYX OKPYKHOCTEH.
KacarenbHast 1 cekymasi K OKpy»HOCTH, HX CBOWCTBaA.

Bnucannele M onucaHHblE MHOTrOYroidbHUKH. OKpyk-
HOCTb, BIIMCAaHHAs B TPEYTOJIBHUK, U OKPYKHOCTb, OIU-
CaHHas OKOJIO TPEYroJIbHHKA. TeopeMbl O CYyILECTBO-

@opMyJIMPOBaTh  ONPEACICHUS IOHSATHH, CBA3aHHBIX C
OKPYXXHOCTBIO, IIEHTPAIbHOIO M BIMCAHHOI'O YIJIOB, CEKyIIeH U
KacaTelNbHOW K OKPYKHOCTH, YTJIOB, CBSI3aHHBIX C OKDPY)KHO-
CTBIO.

@®opMyJIHPOBATH U J0KA3BIBATH TEOPEMBl O BIHCAHHBIX YI-
Jax, yIrilax, CBS3aHHBIX C OKPYKHOCTBIO.
H3o0pakath, pacno3HaBaTb U  ONMCHIBATH
pacnoiaoXeHne IpsIMO U OKPY>KHOCTH.

B3aMMHOC

YMenue BbIJIBUT'aTh THUITOTE3bI npu
peuieHnun y‘{€6HBIX 3ajaay, IIOHUMAaThb
H606XO,I[I/IMOCTI> HX IIPOBEPKU.

YMenue IIPUMCHSATH WHAYKTHBHBIC u

JACAYKTUBHBIC CIIOCOOBI paCCY)K,Z[CHHfI, BHU-
JACTb Pa3JIMYHbIC CTPATCTUU PCHICHUA 3a1a4.
YMeHHe CaMOCTOSTEIBHO CTaBUTH ociu,
BLI6I/IpaTB U CO31aBaTb AJTOpUTMbI IJId




BAaHWU OKPYXHOCTH, BIIHCAHHOW B TPEYTONbHUK, H
OKPYKHOCTH, OIIMCAHHOW OKOJIO TPEYTOJIbHUKA.
BnucanHbele ¥ ONKMCAHHBIE OKPYKHOCTH IPaBUIBHOIO
MHOT'OYT' OJILHUKA.

@opMyibl Il BBIYHCICHUS CTOPOHBI IIPABUIIBHOIO
MHOI'OYTOJIBHUKA; pajuyca OKPYXKHOCTH, BIMCAHHOW B
NPaBUJIBHBIM MHOIOYTOJIBHUK; pajuyca OKPYKHOCTH,
OIMCAHHON OKOJIO INPAaBUWJIBHOI'O MHOTOYTI'OJIbBHUKA

H3o0paxkath 1 (popMyJIMPOBATH ONpPENEIEHUS BIUCAHHBIX U
OIMCAHHBIX MHOI'OYT'OJIbHUKOB U TPEYI'OJIbHUKOB;

OKPYXHOCTH, BIIMCAHHOM B TPEYrOJNbHUK, U OKPYXHOCTH,
OIMCAHHOU OKOJIO TPEYT OJIBHUKA.

DopMyJTHPOBATL U JAOKA3bIBATH TEOPEMBI O BIIMCAHHOM U
ONMCAHHOW OKPYXXHOCTSX TPEYTOJbHUKA U MHOI'OYT OJIbHUKA.
HccaenoBath cBoiicTBa KOH(HUTypanui, CBSI3aHHBIX C OK-
PYKHOCTBIO, C TIOMOIIBIO KOMIIBIOTCPHBIX MPOTPpaMM.

Pemrars 3agauM Ha IIOCTPOEHHE, JOKA3ATENbCTBO M BBIYHUC-
JICHHUS.

MopaeaupoBaThb YCIOBHE 3a1a4d C IIOMOIIBIO 4YEPTEXa HIHU
pUCYHKa, NPOBOAUTH JOIOJHUTEIBHBIE IOCTPOEHHUS B XOZE
peureHus.

BoigensaTe Ha depTexe KOHQHUTypalnuu, HEOOXOAUMBIC st
ITPOBCIACHUA 000CHOBAaHUH JIOTHYECKHUX I1IarOB pEeUICHUA.
HNHTEepnpeTupoBaTh NOIYYEHHBIN PE3yJIbTaT U CONMOCTABJIATH
€ro C yCIIOBHEM 3a1a4l

peuICHuA y‘lC6HBIX MaTEMaTHYCCKHUX Hp06-
JIEM.

YMmeHnne MJIaHUPOBAaTh UM OCYIICCTBJIATH
ACATCIIbHOCTb, HAIIPABJICHHYIO HAa PCIHICHUC
3aaa4 UCCJIICAOBATCIILCKOT'O XapaKTepa.

6. l'eomeTpuyeckue npeodopazosanus (104)

[Monstue o paBenctBe ¢uryp. IloHsATHE IBMKCHHUS:
oceBas M IEHTpalIbHAsl CHMMETPHH, TTapaJUIeTbHBIHN Tepe-
HOC, TOBOPOT. IloHsTHE 0 MOIO00MM (PUTYpP ¥ TOMOTETHH

OO0bACHATH U WLIIOCTPUPOBATH TOHATHS paBeHCTBa (uryp,
nmonobusi. CTpPOUTH paBHBIE M CHMMETPUYHBIC (UTYPHI, BbI-
MOJIHATH MApaJUIETHHBIN TIEPEHOC U TTOBOPOT.

HccaenoBath CBOMCTBA JABUYKEHUM C MOMOIIBIO KOMIIBIOTEp-
HBIX IIPOTPAMM.

BBINOJHATH TPOEKTH IO TEMaM T'€OMETPUYECKHX IIPeod-
pa3oBaHU Ha MJIOCKOCTU

YMeHHMe TIAaHUPOBATH W  OCYIIECTBIIATH
JIesITeNTbHOCT, HANIPABIEHHYIO Ha peEIIeHue
3aJ1a4 MCCIIEIOBATEIbCKOr0 XapaKTepa.

7. TlocTpoeHuUs ¢ TOMOIIbIO HUPKYJIS U JIHHEH

Ku (54)

[locTtpoenust ¢ moMmomp0 TUPKYIS U JTHHEHKH. OCHOB-
HbIE 3a]1a4M Ha MTOCTPOEHHE: JelIeHNEe OTpe3Ka IOToNIaM;
MIOCTPOEHUE YTJIa, PaBHOTO JaHHOMY; MOCTPOEHHUE Tpe-
JIONBHHKa TIO0  TPEM  CTOpPOHaM;  IIOCTPOSHHUE
MIEPIICHANKYIApa K TPSMOH; TOCTPOSHHE OWCCEKTPUCHI
yT7a; AeNeHre OTpe3Ka Ha #PaBHBIX JYacTel

Pemiarh 3amaum Ha MOCTPOCHHE C IIOMOLIBIO LUPKYJIS U JIH-
HEUKH.

HaxoauTh ycioBusl CyLIECTBOBaHHS PELICHUs, BBINOIHATH
IIOCTPOCHUE TOYEK, HEOOXONUMBIX IJIsi MOCTPOEHHS HCKOMON
(urypsr.

Joka3pIBaTh, 4YTO TIOCTpOCHHas (uUrypa yIOBIETBOpPSET
YCIOBUSM 3afaud (ONpeAesiTh YUCIO PEIICHUH 3a1add IpH
Ka)IOM BO3MO>KHOM BBIOOpPE JaHHBIX)

YMmeHue BUAECTH MATEMATHYECKYIO 33729y B
KOHTEKCTe IMPOOJIEMHOM CUTYaINH B IPYTHX
JTUCIUTUINHAX, B OKPYKAIOIIEH YKU3HH.
HNmers mepBOHAUANBHBIE MPEACTABICHUS
00 HAeIX M O METoJaX MaTEMAaTHKH Kak
YHUBEPCATBHOM SI3BIKE HAYKH U TEXHUKH,
CpPEeICTBE MOJISNIMPOBAaHUSA  SIBICHUH U
MTPOIIECCOB.

8. H3mepeHne reoMeTpuyecKuX BeTHIHH (254)

Hdnuna otpe3ka. nunHa nomanoil. Ilepumerp MHoOro-
YTOJIbHHKA.

Paccrosinue ot Touku nmo mpsmoil. PaccrosiHue mexay
napaielbHbIMU MPSMBIMHU.

JnurHa OKpY>KHOCTH, YUCIHO JI; ATMHA AYTH OKPY>KHOCTH.
I'pamycHas Mepa yria, COOTBETCTBUE MEXKIY BETHMUUHON

OO0BACHATL U WIIIOCTPHPOBATH IMOHATHE NIEPUMETPAa MHOIO-
YrOJIbHUKA.

@opMyIHPOBATH OIPEAEICHNAS PACCTOSHUS MEXKIY TOYKaMH,
OT TOYKH J0 NPSAMOH, MEXTy NapaJJeTbHBIMUA MPSIMBIMH.
@opMyIHPOBATH U OOBSICHATH CBONCTBA JJIUHBI, TPaJTyCHOU
MEpBbI yIiia, IUIOMAIH.

LHCHTPAJILHOI'O yrjia u ,I[HHHOﬁ AYT'U OKPY>XKXHOCTH.

(I)OpMy.]IHI)OBaTb COOTBCTCTBUC MCKIY BCIUYHMHOMN LHCHTpaAJb-

YMenue BUACTh MaTEMaTHUECKYIO 3a/1a4y B
KOHTEKCTE MPOOJIEMHON CUTYallH B JPYTHX
JUCHUIUINHAX, B OKPYKArOIIEH )KU3HH.

HNmerp mnepBoHAYaJbHBIE MPEACTABICHUS
00 uaesx M O METoJaxX MaTeMaTHKH Kak
YHHUBEPCAIBHOM SI3bIKE€ HAayKH U TEXHHKH,
CPEICTBE  MOJICNIMPOBAHUSA  SIBICHUH U




[loustne mnomamu mockux ¢uryp. PaBHOococTas-
JeHHble W paBHOBenmkue  urypel.  [lnomanm
MPsIMOYTOJIbHUKA. [Tnomann napasuiesorpaMma,
TpEyrojibHHUKA U Tpamneuu (ocHoBHBIE (opmyisl). Dop-
MYJIBl, BBIpaXkarolliye IUIOaab TPEYTroJbHUKA Yepe3 ABe
CTOPOHBI U yroJil MEeXIy HUMH, Yyepe3 epuMeTp U paJyc
BIIMCAHHOW OKpyxHOCTH; (popmyna ['epona. Ilmomanp
MHOToyronbHuKa. [lmomanp kpyra u miomajis cekropa.
CooTHoIIeHHE MEXAY IUIOMIASIMH MOJOOHBIX GUTYD

HOTO YIJIa U JUIMHON AYTH OKPY>KHOCTH.

OOBACHATH Y WJIIOCTPHPOBATHL TIOHSATUS PaBHOBEIUKUX H
PaBHOCOCTABIICHHBIX (UTYP.

BeBoauTh (hOpMyIIBI TUTOIMIACH MPSIMOYTOIbHUKA, apalIeso-
rpaMmMa, TPEyrojibHUKa M Tpallelluy, a Takxke (GopMyJly, BbIpa-
JKAOIIYIO TUIOMIAb TPEYTONbHUKA Yepe3 JBE CTOPOHBI U YIOJ
MEXIY HUMU, JJIUHY OKPY>KHOCTH, TUIOIIAAb KpyTa.

HaxoauTh 1wiolagb MHOTOYrojbHHKA pa30OMEHHEM Ha Tpe-
YTOJTBHUKU U YETHIPEX YT ONBHUKU.

OO0BbsICHATL ¥ WJIIOCTPHUPOBATH OTHOIICHUE ITUTOMIAACH IIO0-
JTOOHBIX QUTYD.

Pemiath 3ajauu Ha BBIYMCIICHUE JIMHEWHBIX BEJTUYWH, Tpaayc-
HOM MepBl yrila W IUIOMIaJeH TPEYrOJbHUKOB, YETHIPEXYTOJb-
HHUKOB W MHOTOYTOJIBHUKOB, JJIUHBI OKPY)KHOCTU U TLIOIIATH
kpyra. Onmpasich Ha JaHHBIE YCIIOBUS 3a/1add, HAXOAUTh BO3-
MOYKHOCTH TPUMEHEHHS HE0OXOAMMBIX (opMyi, mpeoOpa3oBbI-
BaTh (pOpMYIIbI.

HUcnoap3oBath Gopmyibl i 00OCHOBaHHUS JI0Ka3aTEIbHBIX
paccyxJIeHUl B X0[1€ pEeIIEHUSI.

HNHTepnpeTHpOBATh MOIYIEHHBIH PE3YIHTAT U COMOCTABJIATH
€ro C yCIIOBHEM 3a/1aui

ImpouecCoB

9. Koopmunars! (104)

JexapToBbl KOOpJAMHATHl Ha IUIOCKOCTH. YpaBHEHUE
npsmoil. KooparHatel cepenunsl otpeska. @opmyna pac-
CTOSTHUSI MEXKAY JBYMS TOUYKaMH IUIOCKOCTH. Y paBHEHHE
OKPY>KHOCTH

OO0BbACHATH W WLIIOCTPUPOBATH TOHATHE IEKapTOBOW CHC-
TeMBI KOOP/IWHAT.

BpIBOAUTH ¥ MCHOAB30BATh (HOPMYJIBI KOOPAWHAT CEepPEAMHBI
OTpe3Ka, PacCTOSHUS MEXIY JABYMS TOUYKaMH IIJIOCKOCTH, ypaB-
HEHUS TIPSIMOUA U OKPY>KHOCTH.

BBINOJHATH TPOEKTHI TIO TEMaM HKCIIONb30BAaHUS KOOPAMHAT-

YMenue BUACTh MAaTEMAaTHIECKYIO 3a/1a4qy B
KOHTEKCTE IMPOOJIEMHOM CUTYaIllH B IPYTHX
JTUCIUILINHAX, B OKPY)KArOIIEH YKU3HH.

HNmeTh mniepBOHAYATBHBIC IIPEACTABICHUS
00 HAeIX M O METojJaX MaTEMaTHKH Kak
YHUBEPCATBHOM SI3BIKE HAYKH U TEXHUKH,

HOro Me€Eroda TIIpyu PEIICHHU 3aJa4 Ha BBIYUCICHHUA U CpencTse MOJENNPOBAHUS SIBJICHUU u
JOKa3aTCIIbCTBA IIPOLIECCOB
10. BekTtopsi (104)
BGKTop. I[J'II/IHa (MO,Z[YJ'IL) BCKTOpa. PasenctBo BCKTOPOB. ‘-DOpMy.]IHpOBaTb ONPEACIICHUA W HIUIFOCTPUPOBATHh NOHATHA YMeHnue IIOHUMATh u HUCIIOJIB30BATH

Konnuneapueie BekTopbl. KoopnumuHatel Bekropa. YM-
HOXXEHHE BEKTOpa Ha YKCJI0, CyMMa BEKTOPOB, pa3JioxkKe-
HUE BEKTOpa MO JBYM HEKOJJIMHEAPHBIM BEKTOpaM. YTOJI
MEXy BeKTOpaMH. CKaJIIpHOE TPOU3BEICHUE BEKTOP

BEKTOpPa, IJIUHBI (MOAYJS) BEKTOpAa, KOJJIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbruucasaTh UIMHY U KOOPAWHATHI BEKTOPA.

HaxoauTte yroia Mexay BEKTOPaMHU.

BbInoaHATH onepanuy HaJl BEKTOPAMHU.

BbINOJHATH TPOEKTHI 110 TEMaM HCIOJIB30BaHHUS BEKTOPHOTO
METO/JIa TIPU PEIIEHNN 3a7ja4 Ha BBIYMCIICHUS U JOKa3aTeNbCTBa

MaTeMaTHYEeCKHe CPENICTBA HATIISTHOCTH.
YMmeHHe TPUMEHATh WHIYKTUBHBIE U
JIEMYKTUBHBIE CIIOCOOBI pacCyXIeHUH, BH-
JIETh pa3INYHBIC CTPATETUH PEUICHHUS 3a/1aY.
YMeHHe TIIAHUPOBATH U  OCYIIECTBISATH
JIeSITeNTbHOCTh, HANIPABICHHYIO Ha peIleHue
3324 UCCIIEOBATENbCKOT0 XapaKTepa;

11. dnemMeHTHBI JOTHKH ( 54)

OnpeneneHHe. Axcuomsl u TCOPCMBI. I[OKa3aT€J'IBCTBO.
HOKaBaTCJ’IBCTBO OT TIIPOTUBHOIO. TeopeMa, o6paTHa51

Bocnpouspoaurs
pyHupoBaTh

(hOpPMYIIUPOBKH  ONpeeNeHU; KOHCT-
HECIIO)KHBIE  ONpPENENEHUs]  CaMOCTOSITENBHO.

YMenune IIOHUMAThb u HCIIOJIB30BaTh
MAaTEeMAaTUYCCKUC CPCACTBA HATTIAAHOCTH.




JIaHHOM. HpI/IMepI/IKOHTpHpI/IMCp BOCHI)OH3BOIIPITB (pOpMYJ'II/IpOBKI/I U J10Ka3aTClIbCTBa H3YUCH- YMmenne IIPUMCHSATDH WHAYKTHUBHBIC n
HBIX TCOpECM, NMpoBOAUTH HCCJIOXXHBIC A0Ka3aTelIbCTBa | JCAYKTHBHBIC CITOCOOBI paccynq[eHm?I, BHU-
CaMOCTOATCIBbHO, CCBLIATBCH B XOIC obocHOBaHUI Ha Ompe- | ACTh PA3JIMYHBIC CTPATCTUU PCIICHUA 3aaaY.
ACJICHU, TCOPEMbI, AKCHOMBbI YMmenne MJIaHUPOBAaThb W OCYIICCTBJIATH
ACATCIIbHOCTh, HAIIPAaBJICHHYIO HAa PCHICHUC
3aaa4 MCCJICAOBATCIILCKOT'O XapaKTepa,

Pe3epB Bpemenu - 154

7. OCHOBHOE cojiepKaHue Kypca

Apudmernka
HartypaabHble unciia

Harypanesnbiit psa. [lecatnunas cucrema cuucieHus. ApugMeTndeckue ASHCTBUS ¢ HaTypadbHBIMU yuciamMu. CBoWcTBa apu(PMETHUESCKUX JIEHCTBHMA.
CreneHs ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

UucnoBble BbIpaXXEHUS, 3HAUEHUE YUCIOBOTO BhIpakeHUd. [lopsimok aelcTBUI B YMCIOBBIX BBIPAXKEHUSX, UCIIOJIb30BaHHE CKOOOK. PerieHune TeKCTOBBIX
3a1a4 apupMETHIECKUMH CTIOCOOaMHU.

Henutenu u kpatHble. CBONCTBA W MpHU3HAKU JenuMocTH. [Ipocthie U cocTaBHble uyucna. Pas3nokeHne HATypaiabHOTO 4YMcia Ha MPOCTbIE MHOKUTEINH.
Jlenenue ¢ OCTaTKOM.

Apodu

OO6bIkHOBEHHBIE ApoOu. OcHOBHOE CBOMCTBO ApoOu. CpaBHeHHWE OOBIKHOBEHHBIX JpoOei. ApupMeTHdeckue ACHCTBUA ¢ OOBIKHOBEHHBIMHU JPOOSMH.
HaxoxeHue 4acTu OT LeJ0ro U IIeJIOT0 10 €ro 4acTH.

Hecstuunsie npodu. CpaBHEHUE JECITUYHBIX ApobOel. Apudmernyeckue ASUCTBUS C IECATUUYHBIME JIpoOsimu. [lpencraBnenue aecaTuyHON ApoOU B BHJIE
OOBIKHOBEHHOM JpoOU U OOBIKHOBEHHOM B BUJE IECATUYHOM.

[IpolieHThI; HAaXO0XAEHHE MPOIEHTOB OT BEJIMYUHBI W BEIMYMHBI MO ee mpoiueHTaM. OTHOIIEHHE; BhIpAKEHHE OTHOIICHUS B mpolleHTax. [Ipomopuus;
OCHOBHOE CBOWCTBO MPOTIOPIIHH.

Pemenne TekcTOBBIX 33724 apuPMETHUECKUMU CIIOCOOAMH.

PannonajbHble yncIa

[TonoxutenpHble M OTPULIATENBHBIE YHUCIA, MOIYJb 4UcClIa. MHOXKECTBO IIENbIX YKcel. MHOXXECTBO palMOHANBHBIX UYWCEN;, PAallMOHAIBHOE YUCIO Kak
OTHOIIIEHWE M/N, Te m — 1eNoe YHCI0, n— HaTypalbHoe 4ucio. CpaBHEHUE pallMOHAIBHBIX 4Hced. ApudMeTHUecKue NEHCTBHs ¢ PallMOHATbHBIMH
gyrcnamu. CBoiicTBa apudmMerndeckux AeiictBuid. CTENeHb ¢ IeNbIM MOKa3aTeleM.

JlelicTBUTEILHBIE YN CIA

KBanpartuslii kopeHb u3 unucia. KopeHb TpeTbeii CTeTneHH.




[TonsTne 06 MppannMoHaIBHOM 4YHcie. MppalnoHAIbHOCTD YHCIIA V2 4 HECOM3MEPUMOCTh CTOPOHBI U JAMAroHaau KBajpara. JlecsTuuHble NpUOIHKEHUS
HMPPALMOHAIIBHBIX YUCEI.

MHOXECTBO JEHCTBUTENBHBIX YHCEI; MPEJCTABICHUE ICHCTBUTEIBHBIX YUCEN B BHJIE OCCKOHEUHBIX NECATUYHBIX OpooOel. CpaBHEHHE NIEHCTBUTEIBHBIX
YHUCEIL.

Koopaunarnas npsimasi. M3o0pakeHue yrces ToOUKaMu KOOPAMHATHOM NpsAMOil. YKcIoBbIE TPOMEKYTKH.

N3mepenus, npudan:KeHnsl, OeHKH

Pazmepsl 00BEKTOB OKpY)Karomiero Mupa (OT 3JIEMEHTApHBIX YacTUIl 10 BceneHHoil), JMTeNTbHOCTh MPOIECCOB B OKPY)KAromEeM Mupe. Briienenune MHO-
xutens crenenHu 10 B 3amucu yucoa.

[IpubnmxkeHHoe 3HaYeHNe BEIMYMHBI, TOUHOCTh NpuOnkeHns. OKpyriieHne HaTypajJbHbIX YHCEN U NeCATUYHBIX ApoOei. [Ipukuaka u olieHKa pe3yabTaToB
BBIYMCIICHUM.

Auredpa
AJaredpanyeckne BbIPaKeHHs

BbykBenHbIe BhIpaKeHUs (BBIPAKEHUS C TIEpEeMEHHBIMH). YHCIIoBOE 3HaUueHne OyKBEHHOTO BhIpakeHUs. JlomycTuMbIe 3HaYeHUs TepeMeHHbIX. [locTanoBka
BBIpaKEHUI BMecTO mepeMeHHbIX. [IpeoOpa3oBaHue OyKBEHHBIX BBIPRXKEHHMH Ha OCHOBE CBOMCTB apudmMernyeckux AeicTBUil. PaBeHCTBO OyKBEHHBIX
BhIpakeHuil. ToxecTBO.

CremneHp ¢ HaTypalbHBIM TIOKa3zaTeleM M ee cBoicTBa. OmHO4WIeHb M MHOTOWIeHbl. CTeneHb MHoOrTouwieHa. ClokeHHe, BBIYMTAHHE, YMHOXEHUE
MHOTOWIEHOB. DOpMyNBI COKpAIIEHHOTO YMHOXEHHMsI: KBaJpaT CyMMbI M KBajapaT pasHocTu. Popmyna pazHOCTH KBaaparoB. [IpeoOpa3oBanHue 1enoro
BBIPAKEHUSI B MHOTOWIEH. Pa3iiokeHne MHOTOUYJIEHOB HA MHOXHWTEIM. MHOrowieHsl ¢ ogHOM nepeMeHHo. Kopenb MHorouneHa. KBajpaTHblii TpeX4ieH;
pa3iioKeHUe KBaJpaTHOTO TPEXWICHA HA MHOKUTENH.

AnrebOpanveckas apo0b. OCHOBHOE CBOMCTBO anreOpanyeckoi npodu. CrokeHue, BRIUUTAaHUE, YMHOKEHHE, JIeIeHHE alreOpandeckux apoodei. CTeneHsp ¢
LIETIBIM MOKA3aTeJIEM U €€ CBOMCTBA.

PanmonanpHble BoIpaskeHUs U UX MpeoOpazoBaHus. J(0ka3aTeabCTBO TOXKIECTB.

Kanparusie kopau. CBoiicTBa apudMeTndecKiX KBaJIpaTHbIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUN U BBIYUCICHUSM.
YpaBHeHus

VYpaBHenue ¢ ogHol nepeMeHHoi. Kopenb ypaBHeHusa. CBOMCTBA YMCIOBBIX paBEeHCTB. PABHOCUIIBHOCTH ypaBHEHHIA.

Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHue: ¢opmyia KOpHEW KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHMid, cCBOAALIUXCS K
JTUHEIHBIM U KBagpaTHBIM. [Ipumepsbl perieHns ypaBHeHU TpeThel U 4eTBEPTOl cTerneHu. Pemenne qpoOHO-palluOHAIBHBIX YpaBHEHUH.

VYpaBHeHue ¢ 1ByMs niepeMeHHbIMU. JINHEHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU, IPUMEPHI PELICHUS] YPABHEHUI B LEJbIX YHCTIaX.

Cucrema ypaBHEHUM € IBYMs IepeMEHHbIMU. PaBHOCHIIBHOCTD cucTeM. CUCTEMBI ABYX JIMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU; PELIEHNE MI0ACTAHOB-
KO U cnoxkeHueM. [IpuMepsl penieHus CucTeM HETMHEHHBIX YPAaBHEHUI C IByMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a1au aNreOpanvdeckiuM crocoooMm.

JlekapToBBI KOOpAMHATHI Ha TIOCKOCTU. ['padudeckas WHTEpHpeTanus ypaBHEHHUS C JIByMs mepeMeHHbIMH. ['paduk JTUHEHHOro ypaBHEHHUS C JIBYMS
MIePEMEHHBIMU; YITIOBOH K03(h(PUIIMEHT IpSIMOA; yCIOBHE MapalljIeIbHOCTH NMPAMBIX. ['paduku mpocTelnx HeMUHEHHBIX ypaBHEHU: apaboina, rurepbona,
OKPYKHOCTb. ['paduiueckasi MHTEpIpEeTAIHs CHCTEM YpaBHEHHH ¢ IBYMsI IEPEMEHHBIMU.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMEeHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
KBagparusie HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJIHOM IEPEMEHHOM.

DyHKUUH



OcHOBHbIE TIOHATHSA

3aBucuMoctu Mexay BenuunHamu. llonstie ¢pynkumu. O6nacTe onpeneneHus ¥ MHOXKECTBO 3HaueHHi QyHKiuu. CrnocoOsl 3amanus ¢GyHkiuu. I'paduk
¢ynkuuu. CoiictBa QyHKIMI, UX 0TOOpakeHue Ha rpaduke. [Ipumepsl rpaduKoOB 3aBUCUMOCTEH, OTPAXKAIOIIUX PeabHBIE MPOIIECCHI.

Yucaosbie pyHKumnu

@OyHKIMH, OTMCHIBAIONINE MPSIMYIO U 00paTHYIO MPONOPIMOHAIFHBIE 3aBUCUMOCTH, UX Ipaduku U cBoiicTBa. JIunelnas QyHKIus, ee rpaduk U CBOICTBA.
KBangparnunas ¢yHknus, ee rpaduk u cBoiictBa. CreneHHble (GYHKINU ¢ HaTYpaJbHBIMHU MOKa3aTeasMu 2 U 3, ux rpauku U cBoricTBa. ['paduku GpyHKInY
y=1Ixl

YucioBbIe M0CJIE10BATEIBHOCTH

[ToHsiTHE YNCIOBOI MOCIEIOBATENILHOCTH. 3a/laHUE MOCIIEI0BATEIILHOCTH PEKYPPEHTHOHN hopMyoil u popmyIioH JI-ro wieHa.

Apudmernueckas U reoMmerpuueckas nporpeccud. @opMysbl J-TO WieHa apu(PMETHUYECKON M reOMEeTPUYECKON MPOrpeccuid, CyMMbl MEPBBIX A-YJIEHOB.
N3obpaxenue 4aeHOB apu(PMETHUYECKON M T€OMETPHUYECKON MPOTPEecCHid TOYKAMH KOOPAWHATHOW TUIOCKOCTH. JIMHEWHBIH M SKCIIOHEHIHATBHBIA POCT.
CrnosxHble POLIEHTHI.

BeposiTHOCTB M CTATHCTHKA

OnucarejbHasi CTATUCTHKA

[IpencraBnenue naHHBIX B BUE TaOmwil, nuarpamm, rpadukoB. CiydaiiHas u3MeHYMBOCTh. CTaTHCTUUYECKHE XapaKTEPUCTHKUA HabOpa JaHHBIX: CpeIHEee
apudmernyeckoe, MeaHa, HanOoJIbIIIEe U HAaMEHbIlIee 3HaUeHus], pazMax. [IpencraBieHne o BBIOOPOUHOM HCCIIEI0BAHUU.

CayuaiiHble cOObITHSI M BEPOATHOCTh

[TonaTHE O CIIy9aifHOM OTIBITE M CIIy4aiiHOM cOObITHH. YacToTa cirydailiHOTo coObITHS. CTaTUCTHYECKUN TMOJMXOJ K MOHATHIO BEPOSTHOCTH. BeposTHOCTH
MIPOTUBOTIOJIOKHBIX COOBITHH. JJOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXHOCTh COOBITHIA. Kitaccuueckoe onpeeneHne BEPOSITHOCTH.
KomOunaTopuka

Pemenne komOMHATOPHBIX 33124 epebopoM BapuanToB. KoMOnHaToOpHOE MpaBuiio ymMHOKeHUs. [lepectranoBku u pakTopual.

I'eomerpust

Harasignasi reomerpus

Harnsnueie npeacraBieHus o ¢uUrypax Ha IJIOCKOCTH: HpsMasi, OTPE3OK, Jyd, YroJl, JJOMaHas, MHOTOYrOJBbHUK, OKPYKHOCTb, Kpyr. UeThIpeXyrojibHHK,
NpPSIMOYTOJIbHUK, KBaApaT. TpeyrojbHHK, BHIBI TPEYTOJBHHKOB. I[IpaBHibHBIE MHOTOYrOJNbHHMKU. M300pakeHume reomerpudeckux ¢uryp. Bzammzoe
pacHoJoKEeHUE BYX MPSAMBIX, IBYX OKPYKHOCTEH, MIPSIMOIl U OKPY>KHOCTH.

JlnHa oTpeska, nomanoil. Ilepumerp MHOTOyrombHUKA. EqUHUIBI H3MepeHus IHHBL M3MepeHne JUIMHBI OTpe3Ka, MOCTPOCHUE OTPE3Ka 3aJaHHON JUTHHBI.
Buner yrnos. ['panycunas mepa yria. Mi3MepeHue u mocTpoeHue yriioB ¢ HOMOIIBIO TPAHCIIOPTHPA.

[TonsTre mnomamu GUrypbl; eAMHUIBI U3MEpeHus Iuomanu. [nomane npsaMoyroibHUKa M IUIOMIAAs KBajpara. [IpuOnmkeHHOe M3MEpeHHe IUIonanen
¢uryp Ha kineryaToil Oymare. PaBHoBenukue Gurypsi.

Harnsanele npezacTaBieHust O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaiiesnenunes, npusMa, nupamuja, map, cdepa, KoHyc, HuauHap. M3obpaxeHue
POCTPAaHCTBEHHBIX Guryp. [Ipumeps! ceuennit. MHororpanHuku. IlpaBunbHble MHOTOrpaHHUKH. [IprMepsl pa3BepTOK MHOTOIPaHHUKOB, LIMJIMHIpPA U KO-
Hyca.

[Tonsitue o6bema; equHULBI 00beMa. OOBEM NMPSIMOYTOJIBLHOTO Napajienenunena, Kyoa.

[Tonsitue o paBeHcTBe uryp. LleHTpanbHas, oceBas U 3epkajibHas cuMMeTpun. M300pakeHre CHMMETPUYHBIX QUTyp.

I'eomeTpuuyeckue purypbl

[Ipsimble u yrasl. Touka, npsiMas, IOCKoCTb. OTpe3ok, J1yd. Yroia. Buast yrinos. BeptukanbHble 1 cMexHbIe yriibl. buccekTpuca yria.



[TapamtensHble U nepecekaromuecs npsamele. llepnenaukynsapueie npsmelie. TeopeMsl 0 TapaIebHOCTH U IEPIIECHAUKYIIPHOCTHU IpsAMBIX. [lepnenukyisp
Y HaKJIOHHaA K npsaMoid. CepeTuHHbBIN NePIeHAUKYISP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOIICTBa OUCCEKTPUCH YIila M CEPEIMHHOTO MEPICHINKYISPA K OTPE3KY.

Tpeyronsauk. BeicoTa, Meauana, OucceKkTpuca, CpeaHsist IMHUS TPEyroJibHuKa. PaBHOOEIpeHHBIE M PABHOCTOPOHHHE TPEYTOJIbHUKH; CBOMCTBA M MPU3HAKU
paBHOOEIPEHHOTO TPEyroJibHUKA. [IpHU3HaKu paBeHCTBAa TpPEyroJbHUKOB. HepaBeHCTBO TpeyroibHHKa. COOTHOLICHHS MEXIY CTOPOHAMH H yIJIaMu
TpeyroiapHuka. CymMMa yriioB TpeyrojpHuKka. BHemHue yrisl Tpeyroibauka. Teopema @Darneca. [logobue tpeyronsHukoB. [Ipu3Haku mogo0ust Tpeyrob-
HukoB. Teopema ITudaropa. Cunyc, KOCHHYC, TaHT€HC, KOTAHI€HC OCTPOrO YyIiia MPSMOYrOJILHOTO TpeyrojbHuKa U yrioB oT 0 mo 180°; mpuBemeHue K
octpoMmy yriay. PeuieHue npsMOyrojibHbIX TPEYrojbHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. POpMyJibl, CBSA3BIBAIOIINE CHHYC, KOCHHYC,
TaHI'€HC, KOTAHT€HC OJIHOTO M TOTO e yriia. Perienre TpeyroJbHUKOB: T€OpeMa KOCUHYCOB U TEOpEMa CUHYCOB. 3aMeydaTelbHble TOUKH TPEYroIbHUKA.
YersipexyronapHuk. [lapannenorpamm, ero cBoiictBa u npusHaku. [IpsMoyroiabHuk, kBajapar, poMO, X CBOMCTBA M MpU3HAKHU. Tpamnenus, CpeaHsst JINHUS
TpaIennH.

MHoroyronpHuK. Beimykibsie MHOTOYrosibHUKH. CyMMa YII0B BBIITYKJIOTO MHOTOYTOJIbHHKA. [IpaBuiibHbIE MHOTOYTOJIbHUKH.

OxkpyxHOCTb 1 Kpyr. Jlyra, xopna. Cexktop, cerMeHT. LleHTpabHbIi yroJi, BIUCAaHHBIN yroJl; BEIUYHHA BIMCAHHOTO yria. BzauMHoe pacnosioxkeHue npsamMon
U OKPY)KHOCTH, IBYX OKpykHOcTeW. KacarenbHas M cekyias K OKPYKHOCTH, MX CBOMCTBA. BrucaHHbIE M OMHUCAHHBIE MHOTOYTIOJbHUKU. OKpPYKHOCTb,
BIMCAaHHAs B TPEYIOJIbHUK, U OKPY>KHOCTb, OITMCAHHAs1 OKOJIO TPEYrOJIbHUKA. BricaHHbIE M ONTMCAaHHBIE OKPYKHOCTH MPAaBUJIBHOIO MHOTOYT OJIbHUKA.
I'eomerpuueckue npeobpazoBanusd. [lonsrtue o paBeHcTBe ¢uryp. IloHATHE O OBMYKEHHH: OCeBas U LEHTpajbHasi CUMMETPHUH, MapajljiesIbHbIN MepeHoc,
noBopoT. [loHsTre o mogo6uM GUryp 1 roMOTETHH.

[TocTpoenus ¢ MoOMOMIBIO LUMPKYAS M JUHEHKH. OCHOBHBIE 33a/1a4M Ha NOCTPOEHUE: JEJEHUE OTpe3Ka IOI0JIaM; MOCTPOEHUE YIrila, PaBHOTO JAaHHOMY;
MIOCTPOCHHUE TPEYrOJbHUKA [0 TPEM CTOPOHAM; MOCTPOEHUE MEPIECHIUKYISApa K MPsIMOii; MOCTpOeHUE OMCCEKTPUCHI Yria; JAeJeHHe OTpe3ka Ha 7 PaBHBIX
yacTei.

Pemenue 3a1a4y Ha BeIYHCIIEHHE, TOKA3aTENbCTBO U MOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB U3yUEHHBIX (PUTYP.

HN3mepeHue reoMeTpu4ecKuX BeJIUYHH

JlnunHa otpeska. PaccTosiHue ot Touku 10 npsimoil. PacctosiHue Mex 1y napamieabHbIMU MPSIMbIMU.

[IepuMeTp MHOTOYroJbHUKA.

JlnrHa OKpY>KHOCTH, YUCIIO JI; IJIMHA JYyI'M OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXIY BEIMUYMHON HEHTPAIBHOTO YIJIa U JUIMHOW JTyTH OKPYKHOCTH.

[Tonstne momanu mnockux ¢uryp. PaBHococTaBneHHble W paBHOBenukue ¢urypsl. Ilnomans npsmoyronshuka. [lnomaau mnapamienorpaMmma,
TpeyroipHuka u Tpamnenuu. [Inomanas Muoroyronbauka. [Inomans kpyra u mwiomaas cektopa. CoOOTHOLIEHHE MEKTY TUIOHIAAIMH MOA0OHBIX GUryp.
Pemenue 3a1a4y Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM H3YYCHHBIX (POpPMYII.

Koopaunartsi

VYpaBuenue npssmoii. Koopnunatel cepeaunbl otpe3ka. Dopmysna pacCTOsIHUSA MEXIY ABYMsI TOUKaMU IJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BexTopbl

JnuHa (Moaynb) BekTopa. PaBeHCTBO BekTOpoB. Kosumueaphble BekTopbl. KoopauHaTel BekTOpa. YMHOXKEHHE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB,
pa3IoKeHUe BEKTOPA M0 JBYM HEKOJUIMHEApHBIM BeKTopaM. CKallIpHOE TPOU3BENEHNUE BEKTOPOB.

Jlornka m MHOKecTBa

TeopeTHKO-MHO)KeCTBeHHbIe NMOHATHHA

MHO)KCCTBO, OJICMCHT MHOKCCTBA. 3a,Z[aHI/Ie MHOXCECTB ICPCUUCIICHUCM JJICMCHTOB, XapaKTCPUCTUUCCKHUM CBOMCTBOM. CTaHJIapTHBIe 0003HaYCHUS
YHUCJIOBBIX MHOXKCECTB. HYCTOC MHOKECTBO M €r0 0003HaUCHUE. ITogMHOXKECTBO. O6’be,Z[I/IHCHI/IC U NEpCCCUYCHNEC MHOKCCTB.
I/IHHIOCTpaLII/IH OTHOIIICHUI MCXKAY MHOKCCTBAMU C IMIOMOIIBIO JUArpaMm Bﬁnepa — BenHa.



JJIeMEeHTHhI JOTHKH
Onpenenenne. AKCHOMBI U TeopeMbl. JlokazarenscTBo. Jloka3zaTenbeTBO OT MpOTUBHOTO. Teopema, oopaTHas nanHoi. [Ipumep u KoHTpIIpUMeEp.
[ToHsiTHE O PABHOCWIIBHOCTH, CIICIOBAHUH, YIIOTPEOICHUE TOTUYECKUX CBI30K, €C/IU MO 8 MOM U MOIbKO 8 MOM Clydde, TOTUIECKUE CBSI3KH U, UIU.

MareMaTHKA B HCTOPHUYIECCKOM pasBUTUHU

Hctopust popMUpOBaHUS MOHATHS YUCIIA: HATYpAIbHbBIE YUCIIa, APOOH, HEJOCTATOYHOCTh PAlMOHAIBHBIX YHCEIN JUISI TE€OMETPHUYECKIX U3MEPEHUH, HppaIo-
HanbHble yKcaa. CTapuHHbBIE cucTeMbl 3anucu uucen. [[pobu B BaBuione, Erunte, Pume. OTkpbiTHE necATUUHBIX ApoOeil. CTapuHHBIE CUCTEMBI MEp.
Hecsatuanbie qpodu u MeTpudeckas cucrema mep. [losiinenne oTpunarenbHbIX yncen u vy, JI. Maraunnkwid. JI. Ditnep.

3apoxaeHue anredpel B Heapax apugmeruxu. An-Xopesmu. Poxnenue OykBeHHoM cumBosmku. I1. @epma, ®@. Buer, P. Jlexkapr. Mcropus Bompoca o
Hax0oXJAeHUU (HopMysl KOpHeH anreOpanueckux ypaBHEHUH, HEpa3pellMMOCTh B paJMKallax ypaBHEHUH creneHu, Oonbiiel yersipex. H. Taprambs, k.
Kapnano, H. X. A6ens, O. Nanya.

N300perenne Meroaa KOOPAUHAT, MTO3BOJISIIOIIETO NEPEBOUTH FreoMeTprueckre 0ObeKThl Ha si3bIK anredpsul. P. Jlexkapt u I1. ®depma. [Ipumeps! pa3auuHbIX
CUCTEM KOOPJMHAT Ha MJIOCKOCTH.

3amaua Jleonapmao [Muzanckoro (Gubonayun) o kponaukax, uncia @uboHauyn. 3aa4da o maxMaTHOH JTOCKeE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe eino, a3apTHbie urpel. [1. @epma u b. Tlackans. 5. bepuymnu. A. H. KonmMoropos.

Ot 3emnemepus k reometpun. [ludarop u ero mxkomna. @anec. Apxumen. [loctpoeHne mpaBUIbHBIX MHOTOYTOJbHUKOB. Tpucekuus yria. KBagparypa kpyra.
VY aBoenue kyOa. Mcropus uucna i1. 3ono0toe ceuenne. «Havana» Esximmna. JI. Ditnep. H. U. Jlob6aueBckuii. Uctopus msiToro mocrynara.

8. Ilnannpyembie pe3yJbTaThl HA TOJ NO Klaccam

5 kaace

Apudmerura

[To oxoHYaHMHM U3YYEHHS Kypca YUalIUNCs HAYYUTCS:

MIOHUMAaTh OCOOCHHOCTU JIECATUYHON CHUCTEMbl CUHMCIICHMS, MCIOJIb30BaTh MOHSITHUS, CBSI3aHHBIE C JEJIUMOCTHIO HATYpaJbHBIX YMCEJ, BHIpaKaTh YMCIA B
SKBHUBAJICHTHBIX (hopMax, BbIOUpas Hanboee MOAXOAAIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYyalllH, CPaBHUBATh U YIOPSAJOYUBATh pallMOHAbHbIE YHCIa,
BBITIOJIHSTh BBIUMCIICHUS! C PALMOHAIBHBIMHU YHUCIIAMH, COY€Tas YCTHbIE M MUCbMEHHbIE NMPUEMBI BBIUYUCICHUN, MPUMEHSTh KaIbKYJISITOP, HCIIOJIB30BaTh
MIOHSITUSL U YMEHUS, CBSI3aHHBIE C MPOMOPIUOHAIBHOCTRIO BEJTUYMH, B XOJI€ PEUICHUS] MaTeéMaTHYeCKUX 3a7ad U 3a/1a4 U3 CMEKHBIX MPEIMETOB, BBIMOJIHATH
HECJIOKHbIE IPAKTUYECKUE PACUETHI.

Yuawuiicsa nonyuum 6ozmoodicnocms:
yenyoums u pazeums NPeoOCmAasieHuss 0 HAMYPAIbHbIX YUCIAX U CBOUCMBAX OeNUMOCMU, HAYYUMbCA UCHONb308AMb NpUeMbl, PAYUOHAIUIUDYIOUUE
8bIUUCTEHUS, NPUOOPECMU HABLIK KOHMPOIUPOBAMb GbIYUCIEHUS, 8bIOUPAS NOOX00AWUL O CUMYayuu cnocoo.

YucsioBbie M OyKBEHHbIC BbIPAKCHHUSA. Y PABHCHHSA
I1o oKOHYaHUU U3yYECHMS KypCa ydaluics Hay4YUTCs:
BBINIOJIHATD OIEpaliy C YNCIOBBIMU BBIPAKECHUSIMH, PEIlaTh JIMHEHHbIE YpaBHEHU S, pelllaTh TEKCTOBBIE 3aJjaul aareOpanyeckKuM METOJIOM.

Yuawuiicsa nonyuum eozmoorcnocms:
paseums npeocmasienus 0 OYK8eHHbIX BbIPANCEHUAX, 08]1A0€Mb CNEeYUATbHLIMU NPUEMAMU PeeHUs YPAGHe U, NPUMEHAMb annapam ypagHeHutl 01
peulenus Kak meKcmogvix, max u npaKkmuyeckux 3a0ay.



I'eomerpuueckue ¢purypnl. U3mepeHue reoMeTpu4ecKux BeJIMYUH

IIo oxOHUaHMK U3ydEeHUS Kypca ydaluluics Hay4yuTCs:

pacmo3HaBaTh Ha YEPTEKaX, PUCYHKAX, MOJEISAX U B OKPYXKAIOUIEM MHUpPE IUIOCKME W MPOCTPAHCTBEHHbIE T€OMETpUYECKHE (PUTYPBI M UX DJIEMEHTHI,
CTPOUTH YTJIBI, ONPEACISATh MX TPAJAYCHYIO MEpy, pacno3HaBaTh M M300paxarh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Mapajuiesienunesia, MpaBHIbHON
MUPAMU/JIbl, BBIYUCIATh O00BEM MPSIMOYrOJbHOrO Mapajieienunesa u Kyoa.

Yuawuiics nonyuum eozmodcnocms:

Hayuumvbcsa Gul4UCAAMb 00bEM NPOCMPAHCNBEHHLIX 2€0MEeMPUUEeCKUX Queyp, COCMABIEHHbIX U3 NPAMOY20JbHbIX NAPALIelenunedos, yeiyoums u
pazéums npeocmasienuss O HPOCMPAHCMBEHHbIX 2e0Mempudyeckux uaypax, Hay4yumovcsi NpuMeHsmb NOHAMuUe pa3eépmKuU O/l BblNOJHEHUs
NPAKmMu4ecKux pacuémos.

DJIeMeHTBI CTATUCTHKH, BeposATHOCTU. KoMOnHaTopHbIe 3a1aun

[To oxOHUaHNK H3ydeHUS Kypca yJaluluics HayquTCs:

pemath KOMOMHATOPHBIE 3a/1a4X HA HAXO0XKICHUE KOJIMYECTBA 00BEKTOB MJIM KOMOWHAIIH.
Yuawuicsa nonyuum 6o3mosrcHocms:

HAYYUMbCL HEKOMOPLIM CNeYUATbHBIM RPUEMAM PeuleHUss KOMOUHAMOPHBIX 3A0ay.

6 KJacc
MaremaTnka
[To oxoHYaHMM M3y4YEHHUS Kypca MaTeMaTUKH 6 Kjlacca yJalluics HAyduTCs:

MMOHUMATh 0COOEHHOCTH Z[@CHTH‘IHOﬁ CHUCTEMBI CUHUCIICHUA; UCIIOJIB30BAaTh IMIOHATHA, CBA3aHHBIC C ACTIMMOCTBIO HATYPAJIbHBIX YHUCECII; BbIpaXkaTh 4YKCJiia B
OKBHUBAJICHTHBIX (bOpMaX, BBI6I/Ipa$I Hauboee IOAXO A4 YO B 3aBUCHMOCTHU OT KOHerTHOﬁ CUTyaluy, CpaBHUBATh U YIIOPAAOYMBATE pallMOHAJIILHBIC YUCJIA;
BBIIIOJIHATH BBIYUCIICHUS C pAllMOHAJIBHBIMHA YUCJIAMU, COUCTasl YCTHBIC U THCbMCHHBIC HpI/IéMLI BBI‘II/ICHGHI/II;'I; HCIIOJIb30BATh IIOHATHUA U YMCHUS, CBA3aHHBIC
C MPOIIOPHHOHAJIBHOCTBIO BCJIIMYKUH, IIPOLUCHTAMH, B XOJAC PCIICHUA MATCMATHUUCCKUX 3a/la4 U 3a/1a49 U3 CMCIKHBIX IIPECAMCETOB, BBIIIOJIHATL HCCIIOIKHBIC
INPAKTUYICCKUC paC‘léTbI; AHAJIM3UPOBATb Fpaq)I/IKI/I 3aBUCHUMOCTEH MCKAY BCIIMYMHAMU (paCCTOHHI/Ie, BpeMsI; TEMIICpAaTypa U T. l'[.); BBIIIOJIHATD OIICpaluu €
YKUCJIOBBIMU BBIPAXKCHHUAMMU,; BBITIOJIHATD HpeO6paSOBaHI/I$[ 6YKBCHHBIX BBIpa)KeHI/Iﬁ (paCKpHTI/Ie CKO6OK, IMPUBCACHUC HO,Z[O6HLIX CJ'IaFaCMBIX); peuiaTb
JIMHEHHbBIC YpaBHCHU; pCIIATh TCKCTOBBIC 3aJa4U anre6panquKHM METOOO0M.

yqau;uzic;z noxydyum 603MOIAHCHOCNb.!

yenyoums u pazeums nNpeocmasieHus O HAMYPATbHbIX YUCIAX U CEOUCMBAX OeIUMOCMU;, HAYYUMbCSA UCHOIb308AMb NPUEMbl, PAYUOHATUUPYIOUUE
8bIUUCTIEHUS, NPUOOPECU HABLIK KOHMPOIUPOBAMb BbIYUCIEHU, 8bIOUPAs NOOX00AWUL OISl CUMYayuu cnocob, paseums npeocmagieHusi 0 OYKEEeHHbIX
BbIPAINCEHUAX U UX NPEOOPAZ0BAHUAX; 08]1A0€Mb CREYUANbHLIMU NPUEMAMU pelleHUs YPAGHEeHUU, HAYYUMbCa NPUMEHAMb annapam ypasHeHull 01 peulenus
KaK MeKkCcmosblX, MaK u npaKmuieckux 3a0au.



Txaace
Auredpa
[To oxoHYaHMM KM3ydeHHUs Kypca anredpbl 7 Kilacca ydalluiicss HayduTcs:

OTIEPHPOBATH MOHATHAMH «TOXJIECTBO», «TOXKIECTBEHHOE MPeoOpa3oBaHuey, pellaTh 3ajaud, coAepkaniie OyKBeHHBbIe TaHHbIe, paboTaTh ¢ hopmyaamu;
BBINIOJIHATE PEOOpa30OBaHNUE BBIPAKEHUHM, COJIEpXKAIIMX CTEHNEHH C HATypaJbHBIMH IOKAa3aTeNsMU; BBINOJHATh TOXKJIECTBEHHbIE IPEoOpa3oOBaHUs
paloOHaIbHBIX BBIPAXEHUM Ha OCHOBE IMpaBWJI JIEHCTBUI HaJ MHOTOYJIEHAMU; BBIMIOJHATH Pa3jioKeHHE MHOTOWJIEHOB Ha MHOXKHUTEIH; pelliaTh JUHEHHBIE
YpaBHEHHUS C OJJHON MEPEMEHHOM, CUCTEMBI JIBYX YPAaBHEHMI C IByMsI IEPEMEHHBIMU; TIOHUMATh YpaBHEHHE KaK BaKHEHIIYI0 MaTEMaTHUECKYIO0 MOJEIb JUIs
ONMHMCAHMSA M HU3YYEHHUs pPa3HOOOpA3HBIX pEAIbHBIX CHUTYallMil, pelaTh TEKCTOBbIE 3ajaud anreOpanyeckuM METOJIOM; IMPUMEHATh TrpaduyuecKue
MIpe/ICTaBICHUs Ui MCCIEIOBAaHUSl YpaBHEHUM, HCCIEIOBAaHUS W PEIIEHUs CHUCTEM YPaBHEHMHM C JABYMS MEpEeMEHHBIMU; MOHHMMAaTh U MCIIOJIb30BATh
(yYHKIMOHATIBHBIE MOHSTHS, A3bIK (TEPMHHBI, CUMBOJIMYECKHE O0003HAUYEHHUA); CTPOUTH I'padUKH JTUHEHMHON (YHKIMHA, MCCIEe0BaTh CBOMCTBA YMCIIOBBIX
(GyHKIMI Ha OCHOBE U3y4YEHUS MOBEIEHUS MX rpadUKoB; MOHUMATh (QYHKIMIO KaK BaXHEHIIYI0 MaTeMaTHUYeCKyl0 MOJEINb JJIsi OMHMCAHUS MPOLECCOB U
SIBIICHUN OKPYKAIOIIEro MUpa, IPUMEHSTh (PYHKIIMOHAIBHBIHN SI3bIK /711 ONMCAHUS U HUCCIIEI0BAHUS 3aBUCUMOCTEN MeX 1y (PU3NUECKUMU BETMYMHAMH.

Yuawuucsa nonyyum 6ozmodcnocmo:

BbINOIHAMb MHO20ULA208ble NPe0OPA30B8ANUSL PAYUOHAILHBIX GbIPANCEHUL, NPUMEHSS WUPOKULL HAOOP CROCOO08 U NPUEMOB, NPUMEHSAMb MOACOECMBEHHbLE
npeobpaz06anust Ol peuleHus 3a0ay U3 paziuyHblX pazoenos Kypcd; 081d0emb CNeyuaibHbIMU NPUEMAMU DeuleHUsl YPAGHEHUIl U CUCeEM YDAGHEeHUll,
VBEPEHHO NPUMEHAMb annapam YpAaeHeHull Ol peleHus PA3HO0OPA3HbIX 3a0ay U3 MAMeMAmuKu, CMENCHbIX NPeOMemos, NPAKMUKU, NPUMEHSNMb
epaghuuecxkue npedcmasieHus OJisi UCCIe008AHUSL YPABHEHUN, CUCMEM YPABHEHUL, COOepicauux OYKeeHHvle KOd(Dguyuenmol, nposooums uUccied08anus,
CBA3AHHbIE C U3VHEeHUeM CBOUCME (DYHKYULl, 8 MOM YUCIe C UCNOIb308AHUEM KOMHbIOmMepd, H OCHO8e 2pahuKos U3YYeHHBIX (PYHKYull cmpoums 6oie
cnoodicHble epagpuxu (KyCOUHO-3A0aHHbIE, C «BLIKOIOMBIMUY MOUYKAMU U M. N.), UCNOIb308AMb (DYHKYUOHANbHbIE NPEOCNABICHUS U CEOUCMBA (DYHKYUL 05
PeueHUs: MamemMamuieckux 3a0ay u3 pas IuYHuIX paz0enos Kypcd.

I'eomeTpus
[To oxoHYaHMM U3yUYEHHUS Kypca TEOMETPUM 7 Kilacca ydalluics HAYy4UTCS:

pacrio3HaBaTh Ha YepTexax, pUCyHKaxX, MOJIEISIX U B OKPY)KAIOLIeM MHUpeE IUIOCKHE U IPOCTPAHCTBEHHBIE TeOMeTpUUeckre (pUrypsl (Touka, npsimasi, OTpe30K,
Jy4, YroJl, TPeYTroJIbHUK, OKPYXHOCTb, I1ap, cdhepa, napansenenunes, IupaMmuaa u p.);

pacro3HaBaTh BHJIbl YIJIOB, BUJbI TPEYTrOJILHUKOB; ONpPENeNATh MO 4epTexky (Urypsl e€ mapameTpsl (JUIMHA OTpe3Ka, IpaJycHas Mepa yria, 3JIE€MEHTBI
TPEYroJIbHUKa, IEPUMETP TPEYToJIbHUKA U T.[.); PaCMO3HABATh pa3BEpTKU KyOa, MPSMOYTOJILHOTO MapaljieNenune/a, NpaBuiIbHOM MUpaMuIbl, IUIHHIpA U
KOHYCa; T0JIb30BaThCS S3bIKOM I'€OMETPUH JUTSl ONMCAHUS IPEMETOB OKPYXKAIOIIET0 MUPA U UX B3aUMHOTO PACHOJIOKEHMS; paclio3HaBaTh U U300pakaTh Ha
yepTekax ¥ pUCyHKax reoMeTpudeckue GUrypsl u ux KoHpurypamuu;

HAXOJUTh 3HAYEHMS JUTMH JMHEHHBIX 3J1eMEHTOB (QMTYp M MX OTHONIEHMS, rpaxycHyio Mepy yrios oT 0° no 180°, mpumenss omnpeneneHus, cBOWCTBa
NpU3HAKK (QUTYP U MX DJIEMEHTOB, OTHOUIEHUs (GUryp (PaBEHCTBO, CPaBHEHME); pellaTh 3a/laud Ha JI0KA3aTeNIbCTBO, OMHMPAsCh HA W3YYEHHBIE CBOMCTBA



¢GbuUryp ¥ OTHOLICHWH MEXKIy HUMHU M NMPUMEHSS W3YYE€HHBIE METOJbI JI0KA3aTeNbCTB; pelaTh MPOCTEHIINE 3a/1auid Ha IOCTPOCHHE, NMPUMEHSS OCHOBHBIC
AITOPUTMBI IIOCTPOCHHUS C MOMOIIBIO HUPKYJISA U JIMHEHUKH; PEIIATh POCTEHIINE INIAHUMETPUYECKUE 3a/1a4 B IIPOCTPAHCTBE.

Vuau;uﬁc;i noyvyum 603MONCHOCNb.!

Venyonenus u pazeumusi NPeOCmMagieHutl 0 NIOCKUX U NPOCMPAHCMBEEHHbIX 2eoMempuiecKux ueypax (mouka, npsamas, ompe3ox, ayy, Veoi, mpey2oibHUK,
OKpYJICHOCIb, wap, cgepa, napaiieienuned, npuzma u Op.);, NpPUMeHeHus NOHAMUSL PA38epmKU Ol 8bINOJIHEHUS. NPAKMUYECKUX PACciemos; 061d0eHUs
Memooamu peuwieHus 3a0ay HA BblYUCTeHUs U 00KA3AMENbCmBd: MemoooM OMm NPOMUBHO20, MEeMOOOM nepebopa 6apuanmos, npuobpemeHus onvima
NpUMeHeHUsl aneeopauiecKoco annapama npu peueHuy 2eoMempuieckKux 3a0auy,
0811a0€eHUsL MPAOUYUOHHOU CXeMOU peuleHUus 3a0a4y HA NOCMPOeHUe C NOMOWbIO YUPKVISL U JUHEUKU: AHAIU3, NOCMpOoeHue, 00KA3AmelbCmeo U
uccnedosanue, npUobpemeHus ONbIMa UCC1e008aHUsL CBOUCME NIAHUMEMPULECKUX Pueyp ¢ NOMOUBIO KOMNBIOMEPHBIX NPOCPAMM.

8 knacc
Auredpa

[To oxoHYaHMM U3yYeHHUs Kypca anreOpbl 8 Kilacca ydaluiicss HayduTcs:

ONICPpUPOBATH MOHATUAMU «TOKIACCTBO», KTOKIACCTBCHHOC HpeO6p330BaHI/Ie>>, peumaTth 3aaa4u, CoACpKalue 6YKBGHHI)IG JaHHBIC, pa60TaTB C q)OpMYJ'IaMI/I;
ONICPpHUPOBATH IMOHATHEM KBAaAPATHOI'O KOPHA, IPUMCHATE €ro B BBIYUCIICHUAX; BBINIOJIHATH npeo6pa303aHHe BBIpa}KCHHfI, CoZCpKAIUX CTCIICHU C LEJIIBIMU
ImoKa3arCJisIMM MW KBAaJAPAaTHBIC KOPHHU, BBINOJHATE TOXIACCTBCHHBIC HpCO6p330BaHI/I$I panuoOHAJIBHBIX BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHJI I[CﬁCTBI/Iﬁ Hazg
MHOT'OYJICHAMH H aJ'IFC6paI/I‘ICCKI/IMI/I I[pO6$IMI/I; BBIIIOJIHATD Pa3JI0KEHUC MHOT'OYJICHOB HA MHOYKUTCIIN.

Yuenux NOAYYUM 803MONHCHOCD .

BbINOIHAMb MHO2OULA208bLE NPEOOPA308AHUSL PAYUOHATLHBIX BbIPAICEHUL, NPUMEHSS WUPOKULL HADOP CnOCOO08 U NPUEMOB, NPUMEHAMb MONCOECMBEHHbLE
npeobpazoearus Ois peuleuss 3a0a4 U3 pasiuyHulx pazoenos Kypcd.

Ypasnenusn

YueHuk HAaY4YHUTCs: pellaTb OCHOBHLIC BUIABI pAllUOHAJIBHBIX ypaBHeHI/Iﬁ C OJHOM HepeMeHHOﬁ, CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPECMEHHBIMH,; IOHUMATDb
YpaBHCHHUC KakK Ba)KHefIH.IyTo MAaTeMaTUYCCKYI0 MOZCIIb JISI OINMMCAHUSA W HU3YUCHU paSHOO6p33HLIX PCalIbHBIX CHTyaHHﬁ, peuiatb TCKCTOBBIC 3ala4M
anre6pa1/1quKI/IM MCTOJIOM; IIPUMCHSATDH rpa(l)nqecm/le OpeaAcCTaBJICHUA MJIA UCCIICIOBAHUA ypaBHeHHﬁ, HUCCIICAOBAHNA U PCHICHUA CUCTEM ypaBHeHI/Iﬁ C IBYyMA
INECPEMCHHBIMU.

Yuenux nonyuum 603mooicHocmy’. 061a0emsb CReyuanbHbIMU NPUEMAMU pPeUeHUsl YPAGHeHUll U CUCMeM YPAGHEHUll, YBEPEeHHO HNPUMEHAMb annapam
ypasHeHuu Ol peweHuss pasHooOPA3HbIX 3a0ay U3 MAMEeMAmuKU, CMEXCHbIX NpeoMemos, NPakmuKu, APUMeHAmb 2paguueckue npeocmagieHus O
UCCNe008aHUs YPABHEHULL, CUCTEM YPABHEHULl, coOepucaux byKeeHnvle Koaghguyuenmeoi.

I'eomerpus

Yuenux Hay4umcs.:



MOJIb30BAThCS SI3BIKOM T'€OMETPHH IS OMUCAHUS MPEAMETOB OKPYXKAIOMIET0 MHUpa M WX B3aWMHOTO PACIOJIOXKEHHS, pacrno3HaBaTh W H300pakaTh Ha
gepTekax U PUCYHKAX reoMeTpudeckre (GUTyphl U UX KOHPHUTypaIuu, KIacCCUPUIIUPOBATh TeOMETPUIECKIE (DUTYPHI, HAXOAUTh 3HAYCHUS JJIUH JIMHEHHBIX
AJIEMEHTOB (JUTYp M HMX OTHOIICHHUS, TPaaycHyr Mmepy yrioB ot 0° mo 180°, mpumeHsisl onpeneneHus, CBOMCTBA M MPU3HAKH (UTYp U WX IJIEMEHTOB,
oTHOIICHUS Guryp (paBeHCTBO, MOM00HME, CHMMETPUHU, TIOBOPOT, MapaUICIbHBIA MEPEHOC), ONMEPUPOBATh C HAYATHHBIMU MOHITHSIMH TPUTOHOMETPHH M
BBITIOJTHATE DJIEMEHTAPHBIE OTepanyy Hal QYHKIUSAMHU YIIIOB, JTOKA3bIBATh TEOPEMBI, PEIIaTh 33/Ia4H HA JI0KA3aTeIhCTBO, OMMPAsCh Ha N3YYCHHBIC CBOMCTBA
Guryp ¥ OTHONICHHN MEXKJy HUMH U TPUMEHSS M3y4SHHBIC METOJBI JJOKA3aTeNIbCTB, pellaTh HECIOXHBIC 3a7a4d Ha MOCTPOCHHE, IPUMEHSSI OCHOBHBIC
QITOPUTMBI IOCTPOCHHS C TIOMOIIBIO ITUPKYIIS U TMHEHKH, peliaTh MPOCTEHIINE TUTAHUMETPUICCKHE 3a/Ia4H B POCTPAHCTBE.

Yuenux nomyuum eo3zmoorcnocms.

0811a0emb Memooamuy peulenus: 3a0ad Ha 8bIYUCTEeHUS U O0OKA3AMeNbCmeda: MemooomM Om NPOMUBHO20, MeMmoOoOM NOO0OUs, MEeMOOOM nepedbopa 8apuanmos
U MemoooM 2eOMemMpPUUECKUX MeCm moueK, npuoopecmu Onvim NPUMeHeHUs. aneedpauyecko20 U mpueoHOMempuiecKkoco annapama u uoeti 08UdiCeHUus npu
peueHuy 2eoMempuieckKux 3a0ad, 081a0ems mpaouyuoHHOU CXeMOol peulenus 3a0ay Ha NOCMpPoeHuUe ¢ NOMOWbIO YUPKYIA U TUHEUKU. aHAIU3, NOCMPOEHUE,
00Ka3amenpcmeo U UCCIe008anue;,, HAYYUMbCA peuams 3a0a4u HA HOCMPOEHUe MemoooM 2eOMempuiecko20 mecma modex u Memooom noooous,
npuodpecmu onvlm UCCie008aHUsl CBOUCME NAAHUMEMPULECKUX PUcYyp C NOMOWbIO KOMALIOMEPHBIX NPOSPAMM, NPUOOPECU ONbIM 8bINOJHEHUS NPOEKMO8.

HN3mepeHue reoMeTpUuYeCKUX BeJTUIHH

Y4eHuk Haydurcs:
HCMOJIb30BaTh CBOMCTBA M3MEPEHUS JUIMH, IUIOMIAJEH M YIJIOB MPHU PELICHUH 337a4 Ha HAXOXKJICHHWE JJIMHBI OTPE3Ka, IJIMHBI OKPYKHOCTH, JUIMHBI TYTH
OKPY)KHOCTH, T'PaAyCHOW Mepbl yrja, BBIYMCIATH IUIONAAU TPEYTrOJbHUKOB, MPSIMOYrOJIBHUKOB, MApAJIEIOrPaMMOB, Tpameluuii, KpyroB U CEKTOPOB,
BBIYUCIIATh JUTMHY OKPYKHOCTH, JUIMHY AYTH OKPY)KHOCTH, BBIYHCIATH JJIMHBI JIMHEHHBIX 3JIEMEHTOB (UTYP W HMX YIJIbI, UCIONB3Ys (DOPMYIBI JUTMHBI
OKPYXHOCTH Y JUTUHBI AYTH OKPYKHOCTH, (POpMYIbI Iiomaaeii Gpuryp, pemarpb 3aJa4i Ha JJOKA3aTeJIbCTBO C UCIOJIb30BaHUEM (POPMYJIT ITTUHBI OKPYKHOCTH
W JUIMHBI IyTU OKPY>KHOCTH, (OopMyJT TuIomaaei Guryp, pemarh NpakTHIECKUEe 3aa4H, CBSI3aHHbBIE ¢ HAX0XKJICHUEM T€OMETPUICCKUX BEIMUUH (MCTIONb3YS
MpU HEOOXOIUMOCTH CITPABOYHUKHU U TEXHUUECKHE CPEJICTBA).
Yuenuk nonyuum 603mMoocHOCMb HAYUUMBCAL:
BLIYUCTIAMb NAOWAOU PUSYp, COCMABIEHHBIX U3 08YX UIU DONee NPAMOY2ONbHUKOS, NAPALENI0ZPAMMOS, MPeyeoibHUKO8, KpYed U CeKmopd, 6blYUCTAmMb
nAOWAOU MHO20Y20NbHUKO8, UCHONb3YS OMHOUWEHUS PABHOBEIUKOCMU U PABHOCOCMABIEHHOCMU, NPUMEHAMb aleeOpaudecKuti U mpueoHOMempuyecKull
annapam u uoeu 08UNICEHUs NPU PeueHUU 3a0a4 Ha 8bIYUCTEeHUe NIOWAOel MHO20Y20bHUKOS.

Koopnunatsi
VYyeHuk Hayuurcs:
BBIYUCIIATH JUIMHY OTPE3Ka MO KOOPJMHATAaM €ro KOHIIOB; BBIUMCIATh KOOPJIMHATHI CEPEANHBI OTPE3Ka, HCIIOJIb30BATh KOOPAUHATHBINA METOJ JUIsl U3yYEHUs
CBOWCTB MPSIMBIX U OKPYKHOCTEH.
Yuenuk nonyuum 6o3moocHocms.
081a0enmb KOOPOUHAMHBIM MemOOOM peulenus 3a0ay HA blYUCTIeHUs U OOKA3AmelbCmeo, npuodpecmu onvim UCHOIb308AHUSL KOMNbIOMEPHBIX NPOCPAMM
011 AHANU3A YACHBIX CNIYYAe8 83AUMHO20 PACNONIONCEHUS. OKPYHCHOCMEU U NPSAMbIX, NPUOOpecmu ONblm GbINOIHEHUs. Npoekmos Ha memy «lIpumenenue
KOOPOUHAMHO20 Memood npu peueHul 3a0ay Ha 8bIYUCTEeHUS U O0KA3AMeNbCMBEay.

BekTopsl
YYyeHUK HayduTCs:
OIIEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY M PAa3HOCTb JIBYX BEKTOPOB, 33/IaHHBIX T€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHbIM IIPOU3BEIECHUIO 3aJJaHHOTO
BEKTOpa HAa YHUCJIO, HAXOJWUTh IJI1 BEKTOPOB, 33JaHHBIX KOOPAMHATAMU: UIMHY BEKTOpAa, KOOPAWHATHI CYMMBI W PAa3HOCTH JABYX M 0oJjiee BEKTOPOB,
KOOpJUHATHl TPOU3BEICHHS BEKTOpAa HA YHCIO, MPUMEHSS MPU HEOOXOIUMOCTH COYETATENIbHBIM, MEPEeMECTUTENBHBIA U PaCHpeNeIUTEIbHBIA 3aKOHBI,
BBIUUCIISTH CKAJIIPHOE MPOM3BEICHUE BEKTOPOB, HAXOJUTh YroJl MEXIy BEKTOPAMH, YCTAHABIUBAThH MEPIECHIUKYISIPHOCTh MPSMBbIX.



Yuenux nojiyuyum 603MOINCHOCMb .
061a0ems BEKNOPHbLIM Mmemooom 0ns peutenus 30044 HA BLIYUCTCHUS U 00Kd3ameﬂbcm6a, npuo6pecmu Oonsvln 6blNOJIHERUS NPOEKMOE.

9 kJacc
Auiredpa
Ilo okoHuanuu uzyuenus Kypca aneedpuol 9 kiacca ywawuiics 6yoem ymems:

COCTAaBJIATH 6YKBCHHBIC BBIPAXKCHUSA U (i)OpMy.]'II)I Mo YCJIOBHAM 3aJa4d; OCYLICCTBIIATL B BLIPAKCHHUAX U q)opMynax YUCJIOBBIC IMOACTAHOBKU MW BBIIIOJIIHATH
COOTBETCTBYIOIIME BBHIYMCIEHUS, OCYLIECTBIISITh MOJCTAHOBKY OJIHOTO BBIPQXEHHS B JAPYroe; BhIpaXkaTb U3 (OPMYN OJHY MEPEMEHHYIO Yepe3 OCTalIbHbIE;
BBIIIOJIHATE OCHOBHBIC HeﬁCTBHﬂ CO CTCIICHsSIMHU C LCJIIBIMHU IIOKa3aTeIsIMH, C MHOI'OYJICHaAMHM U C aJ'IFe6paI/I‘~ICCKI/IMI/I )IpO6$[MI/I; BBITIOJIHATL PAa3JIOKCHHC
MHOTOYJICHOB Ha MHOXHUTCJIIM, BBbIIIOJHAThE TOXICCTBCHHBIC HpeO6p330BaHI/I$[ panroOHAIbBHBIX BBIpa)KeHHfI; MMPUMCHATH CBOICTBa apI/I(i)MeTI/I‘-IeCKI/IX
KBaJIpaTHBIX KOPHEW /JIsi BBIYUCIICHUS 3HAUYEHUH M TpeoOpa3oBaHUM YHCIOBBIX BBIPAKEHUH, COJEp)KAlIUX KBaJpaTHbIE KOPHU; peIIaTh JIMHEHHBIE,
KBAaJApaTHBIC YPAaBHCHUA W PALMOHAJIBHBIC YPAaBHCHHUA, CBOOAIIUCCA K HHUM, CUCTEMBI IBYX JIMHENHEBIX ypaBHeHI/Ifl U HECIOKHBIE HEINHEHHBIE CUCTCMBI,
peuaTtb JIMHENHEIE U KBaJApaTHbBIC HEPABCHCTBA C OHHOﬁ nepeMeHHoﬁ N HUX CHCTEMbI, pe€uIaTb TCKCTOBBIC 3aaadyu anre6panqec1<HM METOI0M,
HHTCPIPECTUPOBATH HOJ'Iy‘—ICHHI:IfI pE3yIbTaT, OMPEACIATH KOOPAWHATBI TOYKHU IIJIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU KOOpJIWHATAMU, I/I306pa)KaTI)
MHOJKECTBO PEIICHU JIMHEHHOTO HEPABEHCTBA; PACIIO3HABAThH apu(PMETHUECKUE U TEOMETPHUYECKHE MPOTPECCHH; PEIIaTh 3aJaui ¢ IpUMEHEHHEM (HOpMYITbI
00IIer0 WIeHa W CYMMBI HECKOJIBKMX TEPBBIX WICHOB, HAXOJWTh 3HAYCHHs (PYHKIHMH, 3aJaHHONW (OpMYION, TaOnuieH, rpa@ukoM Mo ee apryMeHry;
HAXOJIUTh 3HAUCHHE apryMEHTa 10 3HAYCHHIO (DYHKIMH, 33JaHHOW TpadMKOM WM TaONHIIEH; ONpeneNaTh CBOMCTBA (QYHKIMH IO €€ TpapuKy; IPUMEHSIThH
rpaduUecKue TPEACTABICHUS TPU PEUICHUW YPAaBHEHWH, CHUCTEM, HEPaBEHCTB, OIMCHIBATH CBOWCTBA HM3YYCHHBIX (DYHKIUH, CTPOUTh WX TpaduKu;
WCIIOJb30BaTh MPUOOPETEHHBIC 3HAHWS M YMEHHUS B MPAKTUYECKOW IEATEIBHOCTH W TIOBCEAHEBHOU JKM3HU JUIS: BBINOJIHEHUS pacdeToB NO (opmyrnam,
COCTaBJICHUS] (OPMYJI, BBIPAKAIOIMIMX 3aBUCUMOCTH MEXIY pPEATbHBIMH BEIMYHMHAMH; HAXOXJICHHS HYXHOH (OpMysbl B CIPaBOYHBIX MaTepHasax;
MOJICITMPOBAHUS MTPAKTUYCCKUX CUTYAllUH U MCCIIEAOBaHUS TIOCTPOCHHBIX MOJICNICH C MCTIOIh30BAHUEM allliapara ajireOpbl; OMUCAHMS 3aBUCHMOCTEH MEXIY
(GU3NYECKUMHU BEIMYMHAMHU COOTBETCTBYIONIMMH (DOpPMyJaMH IPH HCCICIOBAHUN HECJOXKHBIX MPAKTUYECKUX CHUTYAIMi, HMHTEpIpeTanuu rpadukos
peabHBIX 3aBUCUMOCTEH MEXKIy BEIMYMHAMHU. TPOBOIMTH HECIOXKHBIC JIOKA3aTENIbCTBA, MOJIydYaTh MPOCTEHINUE CICICTBHS W3 W3BECTHBIX HIIM paHEe
MOJIyYCHHBIX YTBEPIKJICHHM, OLIGHUBATh JIOTMYECKYIO TPABUIIBHOCTD PACCYKICHHM, WCIOJIb30BaTh MPUMEPHI Ui HJUTFOCTPALMU U KOHTPIPUMEPHI IS
OINPOBEP)KEHUS YTBEPXKICHUW; HM3BJICKATh HH(POPMAIMIO, IMPEICTABICHHYIO B TaOnMIax, Ha JuarpaMMmax, rpadukax; COCTaBJsTh TaOJIHIbI, CTPOHTH
IMarpaMMbl ¥ TpauKH, periath KOMOMHATOPHBIC 33aJauyd IyTEM CHUCTEMAaTHYECKOTo Tepedopa BO3MOXKHBIX BApUAHTOB W C HCIOJIb30BAHHUEM IpPaBUIIA
YMHOXXCHUS; BBIYHMCIISTH CPEJHUE 3HAYCHUS PE3yJbTaTOB HM3MEPCHHIA; HAXOJIUTh YaCTOTY COOBITHS, MCHOJB3Ys COOCTBEHHBIC HAOIIOJCHUS M TOTOBBIC
CTaTUCTHYECKHE JAaHHBIC, HAXOJIUTh BEPOSTHOCTH CIYYalHBIX COOBITUH B MPOCTCHINMX CIy4asx; HCIOJBb30BaTh NMPHOOPETCHHBIC 3HAHWS W YMCHHS B
MPAKTUYECKON JEATEeIbHOCTH U TIOBCEHEBHOM KM3HU JUIS: BBICTPAMBAHMS apTyMEHTAIlMU TPHU JI0KA3aTENbCTBE W B JUANIOTE; PACIO3HABAHUS JIOTHUYECKU
HEKOPPEKTHBIX PACCYKICHHUH; 3aMCH MAaTeMaTUYEeCKUX YTBEPXKACHUMU, JOKA3aTeNbCTB; aHAIM3a PEallbHbIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUJIEC
auarpamm, rpadukoB, TaOMUIl; pEUISHHs MPAKTUYECKHX 3a7ad B TOBCEIHEBHON U Tpo(deCCHOHAIbHOW AESITENbHOCTH C HCIOJBb30BaHUEM ACHCTBHMA C
YHUCllaMH, TMPOIEHTOB, IUIMH, IUIOMAAeH, 00beMOB, BPEMEHH, CKOPOCTH; pEHIeHHs] y4eOHBIX U MPAKTUYECKUX 3a/ay, TPEeOYIOIIUX CHUCTEeMAaTUYECKOTO
nepebopa BapUaHTOB; CPABHEHHMSI IIIAHCOB HACTYIIJICHUS CITYYaliHBIX COOBITUM, ISl OLIEHKH BEPOSTHOCTU CIyYalHOTO COOBITHUS B MPAKTHUYECKUX CUTYAIIUSX,
COTIOCTaBJICHUS MOJEIHU C PEAIbHOM CUTYyalllel; MOHUMAaHUs CTATUCTUYECKUX YTBEPKIACHUM.

I'eomerpus



I1o oxonuanuu uzyuenus Kypca ceomempuu 9 kiacca yyawguiics 6yoem ymems:

MOJIb30BAThCS TEOMETPUUYECKUM SI3BIKOM TSI OTUCAHUS MPEAMETOB OKPYXKAIOIIETO MUPA; PACIIO3HABATH T€OMETPUUECKUE PUTYPBI, Pa3InyaTh UX B3aUMHOC
pacmojiokeHue; n300pakaTh reoMeTpruiIecKie (PUTyphl; BRIMOIHITh YSPTEKH MO YCIOBUIO 3a/1a4; OCYIISCTBISITh TPeoOpa3oBanus GUTYp; pacrio3HaBaTh HA
gepTekax, MOACIAX M B OKPYXKAIOMeH 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIC Tella, M300pakaTh MX; B MPOCTEHININX CIIydasx CTPOUTh CCUCHUS W
pa3BepPTKU MPOCTPAHCTBEHHBIX TEN; MMPOBOJAMUTH ONEPAIMH HaJ BEKTOPAMH, BBIYUCIIATH JUTMHY U KOOPAMHATHI BEKTOPA, YTOJ MEXIy BEKTOPaMH; BBIYUCIISITH
3HAQUYEHHUS] TEOMETPUYECKUX BEJIWYUH (JIJIUH, YIJIOB, IUIOMIAAC, 00BbeMOB); B TOM uwmcie: mis yrioB oT 0° mo 180° ompenenars 3Ha4YeHHS
TPUTOHOMETPUYECKUX (PYHKIMIA IO 3aJaHHBIM 3HAYCHHUSM YIJIOB; HAXOJIUTh 3HAYCHUS TPUTOHOMETPUYECKUX (YHKIUH 1O 3HAYEHHUIO OJHOW W3 HHUX,
HaXOJHWTh CTOPOHBI, YIIIbI M IUIOMIAJW TPEYTOJHHUKOB, JUITMHBI JIOMAHBIX, AYI OKPYXHOCTH, IUIOIIAJICH OCHOBHBIX T€OMETPUYECCKHX (GUTYp U QUTyp,
COCTaBJICHHBIX M3 HUX; PEIIaTh TEOMETPUUICCKUE 3a1auH, ONMMUPAsICh HA M3YICHHBIE CBOMCTBA (PUTYp ¥ OTHOIICHUI MEXK Ty HUMH, IIPUMEHSS JOTOJTHUTEITbHBIE
MTOCTPOCHHUS, ATeOPaNdeCcKUii ¥ TPUTOHOMETPHUYECKUH armapar, COOOpaKeHHsI CAMMETPHUH; TTPOBOJIUTH JI0Ka3aTeIbHBIC PACCYXICHUS TIPH PEIICHUH 3a71a9,
WCIIOJIb3YSl U3BECTHBIE TEOPEMBI, OOHAPYKUBAsT BO3MOXKHOCTH JUIsI UX HCIIOJIB30BAHMS, PEIIaTh MPOCTEUIIHNE TUIAHUMETPUYECKUE 33]IJa4d B MPOCTPAHCTBE;
WCI0JIb30BaTh NMPUOOPETCHHBIC 3HAHUS W YMECHHS B MPAKTUICCKOW JICATEIHHOCTH W MOBCEJIHEBHOM KU3HU JUISA: ONUCAHHS PEATbHBIX CHUTYaIlUH Ha S3BIKE
T€OMETPHH; PaCUeTOB, BKITFOYAIONIUX MPOCTEHIIIIE TPUTOHOMETPpHIECKHE (OPMYJIBI; PEIICHHS] T€OMETPHYCCKHX 3a/1a4 ¢ UCIIOJIb30BAHHEM TPUTOHOMETPUH;
pelIeHHs MPAKTUYSCKUX 3a/1ad, CBS3aHHBIX C HAXOXKICHHEM TeOMETPUYCCKUX BEIWYHH (HMCIOJIB3YS MPH HEOOXOAMMOCTH CIPABOYHHKU M TCXHUYCCKHE
CPEJICTBA); MOCTPOCHUH reOMETPUICCKIMH HHCTPYMEHTaMH (JIMHEHKA, YTOJbHUK, IUPKYJIb, TPAHCTIOPTHD).

9. YyeOHO-TEMATHYECKOE IJIAHUPOBAHUE HA I'0JI RO Kilaccam
CucTeMa OLeHKH INIAHMPYEMBbIX pe3yJbTaToB ody4aromuxcs ¢ 3[1P

Cucrema OLIEHKH TUTAaHUPYEMBIX pe3ynbTaToB oOydarommuxcs ¢ 3[1P coorBercTByer OOIT OOO.

OneHnBaHuE OCYLIECTBIISIETCA M0 MPU3HAKaM TPEX YPOBHEH YCIIEITHOCTH.

Heooxooumbtii ypoeens (6a306blii) — pericHUEe TUTIIOBOU 3a7a4dd, MOAOOHOM TeM, UTO PEIIay Y€ MHOTO pas, IJe TpeOOBaIMCh OTPAOOTAHHBIC JCHCTBUS
(paznen «Y4eHUK HaydUTCs» MPUMEPHOI MpoTrpaMMbl) U YCBOEHHBIE 3HaHUSI, (BXOIAIINE B OMIOPHYIO CUCTEMY 3HAHUI MpeAMeTa B MPUMEPHON IporpamMmme).
DTO AOCTAaTOYHO Ui MPOJOJDKEHHs] 00pa3oBaHHUs, 3TO BO3MOXKHO M HEoO0XoAuMoO BceM. KayecTBeHHBbIE OLIGHKH [] «XOpOIlo, HO HE OTJIIMYHO» WIH
«HOPMAJILHOY (pelIeHHe 3a/1a4M ¢ HeA0YETaMH).

Ilosviuiennutii yposens (npozpammustii) — pelieHue HECTaHIAPTHOM 3a/1a4H, I/ie OTPEeOOBAIOCH:

60 JeiicTBUE B HOBOMW, HEMPUBBIYHON CUTYallH (B TOM YUCIIE ACUCTBUS U3 pasjiena «YUYEeHUK MOKET HAYYUThCSD IPUMEPHOM MPOrpaMMBl);

100 UCTIOIB30BAHUE HOBBIX, YCBAWBAEMbIX B JAHHBIM MOMEHT 3HAHUU (B TOM YMCIIE BBIXOSIINX 32 PAMKH OMOPHOM CHUCTEMBbI 3HAHUM IO MPEAMETY).
YMeHue edcTBOBaTh B HECTAHIAPTHOM CHUTyallUM — 3TO OTJIMYME OT HEOOXOJUMOro BceM YpoBHs. KauecTBEHHBIE OLEHKU: «OTIIMYHO» WU «IOYTH
OTJIMYHOY (pelleHue 3aa4u C HETOUETaMu ).

Makcumansholii ypoeens (Heoba3amenvhulii) [ pelieHue He U3ydaBIIelcsa B Klacce «CBEepX3aJadny, s KOTOPOH MOTpeOoBaluCh TUO0 CaMOCTOATEIHHO
JNOOBITHIE 3HAHUA, THOO HOBBIE, CAMOCTOSTETILHO YCBOCHHBIE YMEHUS U JEUCTBUS, TpeOyeMble Ha CIEAYIOUUX CTYNEHsIX 00pa3oBaHusI. OTO AEMOHCTPUPYET
UCKITIOYUTENbHBIEC YCTIEXH OTJCIbHBIX YUEHUKOB 0 OTAETBHBIM TEMaM CBEpPX IIKOJIbHBIX TpeboBaHui. KauecTBeHHas OlleHKa [ «OTIUYHOY.

Pacnipenesienne y4e0HbIX 4acoOB O pa3ejiaM MporpaMmbl
KosnyecTBo 4acoB, 0TBOAMMBIX HA H3y4YeHHE KaKA0H TeMbl, 1 KOJMYECTBO KOHTPOJIBLHBIX padoT 10 JaHHOH TeMe NPHBEICHO B TA0InLIe

MaTtemaTuka 5 kiaacce

o KonnuecTBo yacos KonnyecTBo KOHTPOJIBHBIX paboT
N3yuaemblit MaTepuan




HarypanbHbie uncia 20 1
CrnosxkeHre ¥ BBIYUTAHUE HATypaJIbHbBIX YHCET 33 1
YMHOXEHUE U JCIICHHE HATYPAIBHBIX YUCEI 37 1
OOBIKHOBEHHBIC JIPOOH 18 1
JlecaTu4HbIe APOOH 43 1
Hrorosoe nosTropeHune 19

Pesepn 5

Uroro 175 6

Marematuka 6 Kjaacce

. Konuuectso yacos KonnuecTBo KOHTPOIBHBIX paboOT
N3yyaemblil MmaTepuan

JlemumocTs uncen 18 1
CrnokeHrie U BBIYMTaHKE APOOEH ¢ pa3HBIMH 3HAMEHATEISIMU 19 1
YMHOKEHHE U JeIeHHE OOBIKHOBEHHBIX APOOCH 32 1
OTHOIIECHHUS ¥ TTPOITOPIIAH 17 1
[TonoxuTenpHBIC M OTPUIIATENBHEIE YHCTIa 14 1
CrnoxxeHne 1 BBIYUTAaHHUE TOJOKUTENBHBIX U OTPUIIATENHHBIX YHCEN 13 1
YMHOKEHHE U JIeTICHH e TIOJIOKUTEIBHBIX U OTPUIATEILHBIX YHCEll 19 1
Pemenne ypaBHeHui 15 1
KoopauHaTthl Ha IIOCKOCTH 16 1
Hrorooe noBTOpeHME 9 1
Peseps 3

Htoro 175 10

Anreopa 7 kiaace

N3yyaemblil MaTepuan Kon-Bo yacos KonTponsHbIe paboThI
JluneiiHOE ypaBHEHUE ¢ OJTHOMW MTepeMeHHON 12 1

Lenbie BeIpasKeHUS 52 4

OyHKITMH 12 1

CucTembl TMHEHHBIX YPaBHEHHH C IBYMSI IEpeMEHHBIMH 18 1

VTOroBoe NOBTOPEHUE 7 1

Peseps 4

Hroro 105 8




I'eomerpus 7 kiace

W3y4aemblii MaTepuan

Kom-Bo uacos

KoHTponbsHbIe paboTHI

[pocreiimme reomerpudeckue QUTYpHl H HX CBOWCTBA

14

1

TpeyronpHUKH 18 1
[Tapaynensuble npsiMpie. CyMMa yTIIOB TPEYroOJbHUKA 16 1
OKpyKHOCTB ¥ KpyT. [ 'eoMeTpruyeckre MmocTpOeHHs! 20 1
HTOroBoe moBTOpEHHE 2

Pezeps

Htoro 70 4

Auredpa 8 kiacc

M3ydaembiii MmaTepuan

Kon-Bo yacos

KonTponpHbIE pabOTHI

IToBTOpEHME MaTepuana 3a 7 KjIacc 1 1
PanmonanbHbIC BRIpaKCHUSI 45 1
KeazapaThbie kopHHU. JleHCTBUTEIbHBIC YHCIA. 23 1
KBaapaTHble ypaBHEHUS. 30 1
HTtorosoe moBTOpeHME 4 1
Peseps 2

Hroro 105 5

I'eomerpus 8 kaace

N3yyaemblil MaTepuan

Kon-Bo yacos

KonTponsHbIie paboTh

[loBTOpeHne Kypca 7 Kiacca 3 1
UeThIpEXyTONBHUKH 23 1
[lomobue TpeyroaTpHIKOB 12 1
Permenrie mpsMOYTONBHBIX TPEYTOIHHUKOB 15 1
MuoroyromneHukH. [1n01mans MEOroyroipHIKa 12 1
Htorosoe noBTopeHne 3

Peseps

Hroro 70 5




Auredpa 9 kaace

Wzyyaemslii MaTepuan Kon-Bo gacos KonTtponbsHbie paboThI
Caydalinble cOOBITHS M BETUUYUHBI 14 1

CrerneHb ¢ palMoHaILHEIM MOKAa3aTeNneM 12 1

Crenennast GyHKIUS 12 1

AnreOpandeckue ypaBHeHUsl. CHCTEeMbI HETMHEWHBIX YpaBHEHUH 25 1

[Tporpeccun 20 1

MHoxecTBa 5 1

HtoroBoe moBTOpeHME 13 1

Pezeps 1

Hroro 102 7

I'eomerpus 9 kiaace

N3yyaemblil MaTepuan Kon-Bo yacoB KonTponpHbie paboTh
BekTopsl. Meron koopiuHAT 28 1

COOTHOIIIEHHS MEXTy CTOPOHAMHE U YTIIaMH TpeyroibHuKa. CKasIpHOES 13 1

MIPOM3BEJICHNE BEKTOPOB

JnnHa OKpYXHOCTH | IIJIOMIAb Kpyra 9 1

JBmkenue 8 1

HroroBoe moBropeHue 8 1

Peseps 2

Hroro 68 5

9. MaTepuanbHO-TeXHHYECKOe o0ecrieyeHne y4eOHOro npeamera

HJ'ISI XapPaKTCPUCTUKHU KOJIMYCCTBCHHBIX roKa3arejiei HCIIOJIB3YHOTCSA CICAYIOIINC 0003HaYEHHA:

J1 — IeMOHCTpallMOHHBIN K3EeMILISIp (HE MEHEe OJIHOTO HK3eMILIspa Ha KIacc);

K — mmosiHBIH KOMIIEKT (Ha KaKJI0T0 YYCHHKA Knacca);

@ — KOMIUIEKT Ui GPOHTAIBHOM paboTHI (HE MEHEE OJJHOTO 3K3EMIUISPa Ha IBYX YUEHUKOB);
IT — komIIeKT, HEOOXOAUMBIH JJ1s1 pabOTHI B IpyNnax (OJUH FK3EMIUIIp Ha 5-6 YelloBEK).

HaumenoBanmne CpeaACTB MaTCPUAJTIBbHO-TEXHUYECCKOT0 o0ecneyeHus KoaunuecTBo

HMCKOIIMXCH VIl peain3alluv nNporpaMmmabl

HanmeHnoBaHMe cpeCTB MaTepHaIbHO-
TEeXHUYECKOI'0 00ecrneYyeHus He00X0AMMbIX
JJIS1 peajin3aluy MporpamMMbl




Bbubanoreunslit Gpona (KHUrONe4YaTHasi NPOAYKIHA)

YueOHo-MeTouueckue KoMruiektel (YMK) mns 5-9 kmaccoB  (mporpamma, K
y4eOHHKH, TUJAKTUICCKIE MaTePHAIIBI U . )

TleyaTHbIe MOCOOUA

JleMOHCTpalMOHHBIA MaTeprall (KapTUHKHU [IpeIMETHbIE, TaOIULbI) B COOTBETCTBUU i | Kaprouku c¢ 3agaHusiMu mo maTtemaTtuke s 6
C TEMaMHM [IPOrpaMMbl OOyUEHHUSL. IT KJIACCOB
Kaprouku ¢ 3a1aHusAMHM 10 MaTEMAaTHKE )1 5 KIIACCOB

TexHu4ecKHe Cpeacrea oﬁyqe}mﬂ

MYJIbTUMEMNA IIPOEKTOP, IKPAH, KOMIIBIOTEP i | WNHTepakTuBHAsA AOCKa

I[CMOHCTpaIIHOHHbIe nocoous

JleMOHCTpallMOHHBIE ~ U3MEpPUTENIbHbIE  WHCTPYMEHTHl  (YrOJBHUK, JIMHEiKa, | C BO3MOXXHOCTBIO BBINIOJHEHHS] MOCTPOCHUM U
LUPKYJIb) MU3MEPEHUN Ha HHTEPAKTUBHOM JIOCKE.
JleMOHCTpalMOHHbIE TIOCOOMS JUISI M3YYEHUS T€OMETPUYECKUX BEIMYUH (JJIMHBI, | Habopsl YepTEKHBIX WHCTPYMEHTOB
nepuMeTpa, IIOIIAIN): TTaJeTKa, KBaJApaThl (MEPKH) U JIp. (pa3MedyeHHBIE W HEpa3MEUYCHHBIC JUHEHKH,
JleMOHCTpallMOHHBIE TOCOOUSl Ui M3Y4YEHHsS] T€OMETPHUECKUX (GUryp: MoJeiH | LHUPKYJIH, TPAHCTIOPTUPBI, HAOOPHI YrOJIBHUKOB)

reOMETPUUECKUX UTyp U Tell.
JleMoHcTpalMoHHas Ta0IKIIa KBaIpaTOB HATypaJIbHBIX YUCEl

JKPaHHO — 3BYKOBbBIE NOCOOMSI

DNeKTpOHHBIE Y4EeOHUKH, BUACOPPArMeHThl U Jpyrue HHPOpMAIMOHHbIE 0OBEKTHI, | Hanuuue nepcoHanbHbIX KOMIIBIOTEPOB
OTpakarolie OCHOBHbIE TEMbI Kypca MaTeMaTHKH.
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IIpoceemienue, 2004. —
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