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IosicHuTeIbHASA 3aMKCKA.
Pabouyass mporpamma oCHOBHOTro 0011ero oopasoBanus no maremaruke it 10 -11 knaccoB cocTaBieHa Ha OCHOBE:
l.®enepanbHOrO TOCYAapCTBEHHOrO 00pa30BaTENLHOTO CTaHAApTa OCHOBHOTO 00Iero ooOpa3oBaHus, YTBEPAKACHHOIO IPUKA30M
MunucrtepcTBa oopazoanus u Hayku PO ot 17 nekabps 2010 roga Ne 1897.
2. ®enepalnbHBIM TOCYAAPCTBEHHBIM 00Pa30BaTENbHBIM CTAHIAPTOM CpEeIHEro o0Iero oopa3oBaHus, YTBEP)KICHHBIM IPUKa30oM MuHOOpHAYKH
Poccunm ot 17.05.2012 Ne 413;
3. ABTopckast mpuMepHast mporpamma A. I'. Mopakosuya (mpoduiibHbIN ypoBeHb). (Anredpa n Hayama MareMatndeckoro aHaimmsa. 10-11 xmaccsr./
aBT.- cocT. M.1. 3ybapeBa, A.I'. MopakoBu4
4. IIporpammbl 001eo0pa3oBaTenbHbIX yupexxaeHuid. ['eomerpust. 10-11 xmaccst / coct. T.A. Bypmuctposa M.
5. YcraBom OO
6. Ionoocenuem o gpopmax, nepuoouunocmu, nopsioke mexKyuje2o KOHMpPOIs YCNe8AeMOCMU U NPOMENHCYMOUHOU ammecmayuy 00y4arouwuxcs 6
00y
Jannas nporpamma siBisieTcsi pabodeil nporpaMMont o npeamMery «Maremaruka: AnreOpa u Hadana ananusa. ['eomerpusi» B 10-11 kiaccax
pOGUIBHOTO YPOBHS YPOBHSL.
IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4e0OHOI0 MpeaMeTa
K Baxuelmmm pe3ynbratam oOyuenust matematuke B 10 — 11 kiaccax no nannomy YMK oTHocATCS cnenyromue:
8 IUYHOCIHOM HANPABLEHUU.
e  YMEHHE SICHO, TOYHO, TPAaMOTHO M3J1araTb CBOU MBICIY B YCTHOW U MUCbMEHHON PEUM, IOHUMATh CMBICII TOCTABJIEHHON 3a/1a4M, BHICTPAuBaTh
apryMeHTalI0, TPUBOJUTH PUMEPHI U KOHTPIPUMEPHI;
e  KPUTHYHOCTh MBIIIJICHUS, YMEHHE PACIIO3HABATD JIOIMYECKH HEKOPPEKTHBIE BHICKa3bIBaHUS, OTJIMYATH TUIIOTE3Y OT (haKTa;
e TMpEACTaBIIEHUE O MaTEMaTHUECKON HayKe Kak cepe 4eToBeuecKoM AeITeIbHOCTH, 00 3Tarax ee pa3BUTHUs, O €€ 3HAUMMOCTH ISl pa3BUTHS
LMBUJIN3ALUY;
e KpPEAaTHBHOCTh MBIIUICHUS, MHUIIMATHBA, HAXOAUYMBOCTh, aKTUBHOCTb IIPU PELLIEHUU MaTeMaTUYECKUX 3a/1a4;
e yYMEHHUE KOHTPOJHUPOBATH MPOLECC U PE3YNIbTAT YUeOHON MaTeMaTUYeCKON JAeATeIbHOCTH;
e YMEHHE IVIAaHUPOBATH JESITEIbHOCTD;
e  CIIOCOOHOCTH K 3MOIIMOHATBHOMY BOCIPHUATHIO MAaTEMAaTUYECKUX 0ObEKTOB, 3aj1a4, peLICHHH, paccyKIeHnun
8 MemanpeomMem1om HanpasIeHuu.:
e IepBOHauYaJIbHBIEC MPEACTABICHUS 00 UESIX U O METOJIaX MaTeMaTUKU KaK 00 YHUBEPCAJIbHOM f3bIKE HAYKU U TEXHUKHU, O CPEJICTBE
MOJIETTMPOBAHUS SIBJICHUN U IIPOLIECCOB;
e YMEHHE BUJETh MaTEMaTHYECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHON CUTYallu B APYTUX AUCLUUIUIMHAX, B OKPYKAIOLIEH JKU3HHU;
e yYMEHHE HaXOJUTh B PA3JIIMUHBIX HICTOUHUKAX WHPOPMALINIO, HEOOXOIUMYIO JJISl pEIIeHUs] MaTeMaTUYeCcKUX Npo0IeM, U MPEACTaBIATh €€ B
MOHATHON (hopMe; IPUHUMATh PELICHUE B YCIOBUSAX HETOIHON M U30BITOYHOM, TOUHOW U BEPOATHOCTHOIN HH(OpMAIINH;




e yYMEHHE MOHHUMATh U UCIOJIb30BaTh MATEMAaTUUYECKHE CPEICTBA HATIISAHOCTH (TpauKu, IUarpaMMBbl, TaOJIULbI, CXEMbI U JIp.) Ui
WUTIOCTPALIMU, UHTEPIIPETALINK, apTyMEHTALUK;

e YMEHHE BBIJIBUTaTh TUIIOTE3bl IPU PEIICHUHU YUeOHBIX 3a/1a4 U MOHUMATh HE0OXOIMMOCTb UX MPOBEPKH;

e YMEHHE MPUMEHSATh UHAYKTUBHBIE U IEAYKTUBHBIE CIIOCOOBI PACCYKACHUIA, BUICTh PA3TUYHbBIC CTPATETUU PEIICHIS 3a/1a4;

e YMEHHE CAMOCTOSTEIHHO CTAaBUTH 1I€JIM, BEIOUPATh U CO3AaBaTh aJTOPUTMBI JIJIsl pElICHHs YIeOHBIX MAaTeMAaTUYECKUX MPOOIIeM;

e YMEHME IUIAHUPOBATh U OCYLIECTBIATh AEATEIbHOCTD, HAIIPABJICHHYIO HA PELICHUE 3a/1a4 MCCIIEI0OBATEIbCKOIO XapaKTepa;

8 NPEOMEMHOM HANPABIEHUU.

e [IOHMMAaHHE 3HAYECHUS MAaTEMaTHYECKON HAYKHU I PEIIECHUS 3aa4, BOZHUKAIOIINX B TEOPUU U IIPAKTUKE; IIUPOTHI U OTPAaHUYEHHOCTU
IIPUMEHEHUSI MAaTEMATUUYECKUX METOJIOB K aHAJIU3y U UCCIIEIOBAHUIO IIPOLIECCOB U SIBJICHUM B IPUPOJE U OOLIECTBE; 3HAUECHUS TPAKTUKU U
BOIPOCOB, BO3HUKAIOLIUX B CaMOW MaTeMaTHKe, JUlsd (JOPMUPOBAHUS U PA3BUTHUS MAaTEMAaTUYECKON HAYKHU;

e 3HAKOMCTBO C UJI€E€H pacIIUPEHUs YUCIOBBIX MHOXECTB KaK CII0c00a MOCTPOEHHSI HOBOI'O MaTEMAaTUYECKOTO arnapaTa JUlsl perieHUs
IIPAKTUYECKUX 3a7a4 U BHYTPEHHUX 3a]1a4 MaTEMaTHKU;

e YMEHHE OIPENEIUTh 3HAUEHUE UJIeH, METOJI0B U PE3YJIbTAaTOB aIreOpbl U MaTEMaTHUYECKOIO aHAIN3a JIJIsl IOCTPOEHUSI MOJIENIeN pealbHbIX
IIPOLIECCOB U CUTYALIUN;

e YMEHHE pa3nuyarh TpeOOBaHUS, IPEABSBIIAEMbIE K I0KAa3aTEIbCTBAM B MATEMATUKE, ECTECTBEHHBIX, COLIUAIbHO-3KOHOMUYECKHUX U
I'YMaHUTapHBIX HayKaX, Ha IPAKTHKE;

e TPUMEHATh YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKM MAaTEMaTHYECKUX PACCYKJIEHUH, UX TPUMEHUMOCTb B Pa3IMYHbIX 00JacTIX
YeJI0BEYECKON JESITEIbHOCTH; BEPOSITHOCTHBIX XapaKTEP Pa3IMUHBIX IPOLIECCOB U 3aKOHOMEPHOCTEN OKPYXKAIOIIEro MUpa;

e  HCIOJB30BaTh POJIb AKCHOMATUKH B MAaTEMATUKE; BOBMOKHOCTh IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUN HA aKCHOMATUYECKOM OCHOBE; 3HAUEHUE
aKCMOMATHKH JUIs IPYruX o0nacTeil 3HaHus U Ui IPaKTUKH;

e BJIAJICHUE T€OMETPHUUECKHUM S3BIKOM KaK CPEICTBOM ONMCAHUS CBOMCTB PEAIbHBIX NIPEAMETOB M UX B3aUMHOT'O PaCIOJIOKEHHUS.

10 kJsacc

e BBINOJIHATH apUPMETHUUECKHE AEUCTBUSI C UCIIOJIB30BAHUEM YCTHBIX U MMCbMEHHBIX IPUEMOB, BEIUNCIUTEIbHBIX YCTPONCTB , METO/1a TPUKUAKU
JUI PEILICHUS] IPAKTUYECKUX 3aay;

e TMPOU3BOAUTH MO U3BECTHHIM (opMyiiaM Ipeodpa3oBaHusl OYKBEHHBIX BbIPAKEHUH, BKIIOYAIOIINX CTETIEHU, TPUTOHOMETpHUUYECKHEe (QYyHKIINY;

e BBIUMCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOAMMBIE MTOJICTAHOBKHU M TPEe0Opa30BaHus; ONPEALIIATh
3HaYeHUe (PYHKIMH 110 3HAUEHUIO apTyMEHTa; CTPOUTH I'paKH N3YUEHHBIX (PYHKUNH;

e  ONMCHIBATh MO IpaduKy MOBEACHUE U CBOMCTBA (DYHKIIHI, HAXOIUTh HAUMEHbIIIee U HanOoJIbIlIee 3HAYCHUE;

e pelIaTh YpPaBHEHUs, IPOCTEUIINE CUCTEMBI YPAaBHEHMIA;

e  ONMCHIBATH C MOMOUIbIO (PYHKIMIT pa3uyHble 3aBUCUMOCTH, NPEICTABIATh UX TpapUUecK, UHTEPIPETUPOBATH I'payK; BEIYUCIATD
MIPOU3BOJIHYIO 3JIEMEHTAPHOU (PYHKIINU;




ucciieoBaTh (PyHKIMIO HA MOHOTOHHOCTb, HAXOAUTh HAUMEHbIIIee U HauboJuibliee 3HaYeHne PyHKIUH, CTPOUTh I'pa)Ku MHOTOUYJIEHOB C
HCIOJIb30BAHUEM aIlllapaTa MaTeMaTUYECKOrO aHaIu3a;

peuaTh IpUKIaJAHbIE 331a4d HA OCHOBE METOJ0B MAaTEMaTUYECKOIO aHAIN3a;

pemaTh panroHalbHbIE, TOKa3aTebHbIE, Jorapu(pMUUECKUE YPAaBHEHUS U HEPABEHCTBA, X CHCTEMBI;

COCTABJIATh YPABHEHMS 110 YCIIOBHIO 33[1a4H;

MCIOJIBb30BATh TPaQUUECKUI METO sl MPUOIMKEHHOTO PEIICHHs YpaBHEHHUI U HEPABEHCTB;

n300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXKECTBA PELLICHUH TPOCTEHIINX YPABHEHUHN U UX CUCTEM;

CTPOUTH U UCCIEA0BATH MPOCTEHIINE MATEMATUYECKN MOJCIIH B IIPAKTUYECKOM 1EATEIBHOCTH;

pelaTh npocTeiie KOMOMHATOPHBIE 3aJa4l METOI0M I1epedopa, C UCI0JIb30BaHUEM U3BECTHBIX (GOPMYIT;

BBIUHCIISTh B U3BECTHBIX CIIydasX BEPOSATHOCTU COOBITHIA;

HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS JIUIsl aHAJIN3a PEealbHbIX YUCIOBBIX JIAaHHBIX;

pacrno3HaBaTh Ha YepTeKaxX U MOJEIIAX IPOCTPAHCTBEHHBIE (POPMBI, COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMHCAHUEM, U300paKEHUEM;
pelaTh INIAHUMETPUYECKHUE U IPOCTENIINE CTEPEOMETPUUECKHE 3a/1a4H Ha HAXOXKICHUE BEJIMYNH;

IIPOBOJIUTH JIOKA3ATEJIbHBIEC PACCYKIEHUS B XO/I€ PELICHUS 3a/1a4;

11 kaacc

MIPOU3BOIUTH 110 U3BECTHBIM (hopMyiiaM mpeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHUH, BKIIFOYAIOIINX CTETICHHU, PAJUKAJIb, IOTapU(MBI,
TPUTOHOMETPHUECKUE (PYHKIINH;

HCCIeNoBaTh PYHKIMIO HA MOHOTOHHOCTb, HAXO/IUTh HAaUMEHbIIIee U HauOoblee 3HaueHne QyHKINHI, CTPOUTh T'paduKU MHOTOYJICHOB C
HCIIOJIb30BAHUEM allllapaTa MaTEMaTUYECKOr0 aHaJIN3a;

penaTh IpUKIaJHbIE 33/1a4M HA OCHOBE METOJ0B MaTEMaTHYECKOTO aHAIN3a;

pelaTh palMoHalbHbIE, TOKa3aTelbHbIE, Jorapu(pMUUECKUe YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

COCTaBJIATh YPAaBHEHUS 110 YCIOBHIO 3aa4U;

HCMOJIb30BATh TpapUuecKuil MeTo I ISl MPUOIMKEHHOTO pellIeHHs] ypaBHEHUI U HEPaBEHCTB;

n300paxaTh Ha KOOPJUHATHOM TNIOCKOCTH MHOXKECTBA PELIEHUH MPOCTEUIINX YPaBHEHUN U UX CHUCTEM;

CTPOUTH U UCCIEA0BATH MPOCTEHIINE MATEMATUYECKU MOJECIIN B IIPAKTUYECKON NEATEIBHOCTH;

pemarth nmpocTeiiiye KOMOMHATOPHBIE 331a4U METOZ0M Iepedopa, C UCI0JIb30BAHUEM U3BECTHBIX (hOPMYIT;

BBIUHCIISTh B U3BECTHBIX CIIydasxX BEPOSATHOCTU COOBITHIA;

MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JIJIsl aHAJIN3a PEATbHbBIX YHCIOBBIX JIAHHBIX;

pacrno3HaBaTh Ha YepTeKax U MOJEIIAX MPOCTPAHCTBEHHBIE (POPMbI, COOTHOCUTH TPEXMEPHBIE OOBEKTHI C X OMHCAHUEM, H300paKEeHUEM;
OIMCBIBATH B3AMMHOE PACIIOJIOKEHUE IIPSIMBIX U IUIOCKOCTEH;

penaTh INIAHUMETPUYECKUE U IPOCTEHIINE CTEPEOMETPUUECKHUE 3aJa4l HAa HAXOXKICHUE BEINYHH,;

IIPOBOJUTH JTOKA3aTEJIbHBIEC PACCYKIACHUS B XO/I€ PELICHUS 3a/1ay;



e  MOJEIHUPOBATH HECIOXKHBIE IPAKTUUECKHE CUTYallUd HA OCHOBE U3YyYEHHBIX ()OPMYJI U CBOMCTB (PUTyp; BBIYUCIATH 00BEM U IUIOLIA/1b
IIOBEPXHOCTEH NMPOCTPAHCTBEHHBIX TEJI IIPU PEIICHUM NIPAKTUYECKUX 3a1a4.

TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIIIUXCS
I[lnanupyemMblie pe3yabTaThl 00y4eHHUS NMPeIMeTy MAaTEeMATHKA: ajiredpa 1 HaYaJla MaTeMaTHYeCKOro anajau3a, reomerpusi B 10 — 11 kuaccax
Yncia 1 BeJIMYNHBI
Obyuarowuecs nayuamcs:
® OIEpPUPOBATh MOHIATHEM «paJHaHHAs MEpa YIJia», BEIIOJIHATH MPE0Opa3oBaHus paMaHHONW MEPHI B TPAJAYCHYIO U TPayCHOM MEpHI B
paguaHHYyIo;
® ONEpUPOBATH MOHATHEM «KOMIUIEKCHOE YHCII0», BBITIOIHATH apuMeTHUIecKre AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMH;
¢ 1300paXkaTh KOMIUIEKCHBIE YHCIIa HA KOMIUIEKCHOM TIOCKOCTH;
Obyuarowuecs 6y0ym umems 03MOHNCHOCHb HAYUUMbCAL:
® JCIIOJIB30BATh Pa3IMUHbIE MEPHI YIJIOB IIPU PEIICHUH F€OMETPUUYECKUX 3a/1a4, a TAKXKE 3a7a4 U3 CMEXKHbBIX TUCLHUILINH;
® [PUMEHSTh KOMILJIEKCHBIC YHCIIA JUIsl pELICHUs aareOpandecKux ypaBHEHHI.
Boipaxenust
Obyuarowuecss nHayuamcs:
® ONepUpOBaTh MOHATHEM KOPHS N-CTENEHH, CTENIEHH C PAllMOHAIBHBIM ITOKa3aTeeM, CTENIEHH C JeHCTBUTENIbHBIM ITOKa3aTeleM,
norapudma;
® TIPUMEHSTH MOHATHE KOPHS N-CTEMEHHU, CTENIEHU C PallMOHAIBLHBIM MOKa3aTeieM, CTETIEHH C IEUCTBUTENIBHBIM IOKa3aTeseM, Jiorapudma u
WX CBOMCTBA B BHIYMCIICHUSIX U TIPU PEILICHUH 3a/1a4;
®  BBINIOJIHATH TOXKACCTBEHHBIE MMPe0Opa30BaHMs BRIPAXKEHUN COJIEPKAINX KOPEHb N-CTETIEHU, CTETIEHH C PallMOHAIBHBIM MTOKa3aTeseM,
CTETEeHHU C JICHCTBUTEIHHBIM MTOKAa3aTeNIeM, JIOTapupM;
® ONepUpOBaTh MOHATHUAMH: KOCUHYC, CHHYC, TAHT'€HC, KOTAaHT€HC YyIJla IOBOPOTA, apKKOCUHYC, ApKCUHYC, apPKTAaHT€HC ¥ apKKOTAHI'€HC;
®  BBINOJHATH TOXIECTBEHHBIE MPE0OPA30BAHUS TPUTOHOMETPUUECKUX BHIPAKCHUH.
Obyuarowuecs 6y0ym umems 803MOHCHOCHb HAYYUMBCAL:
®  BBINOJHATH MHOTOIIATOBEIE MPE0OPA30BaHMS BBIPAKEHUHN, TPUMEHSThH IUPOKUI HA00p CIIOCOOOB U MPUEMOB;
® TPUMEHSTH TOXKIECCTBEHHBIC TPEOOPA30BAHUS BRIPAKEHUH IS pelIeHHs 3a/1a4 U3 Pa3IMYHBIX pa3JIeioB Kypca.
YpaBHeHHsI M HEPABEHCTBA:
Obyuarowuecs Hay4amcs:
e pemaTh UPPAMOHATIFHBIC, TPUTOHOMETPUYECKHE, TTOKa3aTeIbHBIC U JJOrapu(MUUIECKUE YPaBHEHUSI, HEPABEHCTBA U UX CHUCTEMBI,
e pemarh anredpandeckue ypaBHEHHs] HA MHOXKECTBE KOMIUIEKCHBIX UHCET,;




® [IOHHMMAaTh ypaBHEHHE KaK BaKHEHUIIYI0 MAaTEMaTHYECKYIO0 MOJIENb I ONMCAHMs U U3yYEeHUs Pa3HOOOPA3HbIX PealbHbIX CUTYaLUH,
pelaTh TEKCTOBbIE 3a/1a4l aJIreOpanyeckuM METOI0M;
® [IPUMEHSATH rpaduvecKre MPeACTABICHUS IS HCCIEI0BAHUS YPAaBHEHUH.
o Obyuarowuecs 6y0ym umems 603MOACHOCHb HAYUUMbCAL:
® OBJIQJICTh IPUEMAMU PELICHUSI yPaBHEHUH, HEPABEHCTB U CUCTEM YPaBHEHUH; MPUMEHATH aniapar ypaBHEHUHN IS peIIeHus
pa3Ho0Opa3HbIX 33724 U3 MATEMAaTUKH, CMEKHBIX NIPEIMETOB, IPAKTHKH;
®  [IPUMEHATH rpaduyecKkue NpeACTaBICHUs AJIs UCCIEJ0BAHUS YPABHEHUH, HEPABEHCTB, CUCTEM YpaBHEHUH, COAEPIKAIUX ITapaMeTphbI.
DyHKIUH:
Obyuaiowuecs Hayyamcs:
® TIOHMMATh U UCIIOJIb30BaTh (PYHKIIMOHAIBHBIEC IOHATHS, S3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHMS);
®  BBINOJHATH MIOCTPOCHUS TPaUKOB (HYHKIIMU C IOMOIIBIO TEOMETPHIECKUX MTPE0Opa30BaAHUL;

®  BBINIOJIHATH IOCTPOCHUS TpaUKOB BHJIA y:M, CTEMEHHBIX, TPUTOHOMETPHUYECKUX, OOPATHBIX TPUTOHOMETPUYECKUX, TTOKA3ATEIbHBIX U
JorapupMUUECKuX (yHKIIHIA;
® [OHUMAaTh (PYHKIHIO KaK BKHEHIIIYI0 MAaTEMAaTUYECKYIO MOJIENb JIsl OMUCAHMSI IPOLIECCOB U SIBJICHUN OKPY)KAIOIIIEr0 MUPA, TPUMEHSTh
(YHKIIMOHATBHBIN A3BIK JUIS OMUCAHUS W UCCIIEOBAHUS 3aBUCUMOCTEN MKy (PU3MUYECKUMH BETUYMHAMU.

Obyuarowuecs 6y0ym umems 803MOHNCHOCHb HAYUUMbCA:

® TIPOBOJUTH HCCIEAOBAHUS CBA3AHHBIE C U3YUCHHEM CBONCTB (YHKIIHII, B TOM YHUCIIE C UCTIOJIb30BAHUEM KOMITBIOTEPA;

® ICIOJIb30BaTh (DYHKIIMOHATBHBIE MTPEICTABICHHS U CBOMCTBA (DYHKIIMH JUIsI pEIICHUS 3a/1a4 U3 PAa3TUYHbBIX Pa3fesioB MAaTEMATHKH.
JJIeMEeHThl MATEMATHYECKOT0 AaHAJIHU3A:
Obyuarowuecs Haywamcs:

® [IOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBA3aHHYIO C TOHATUSAMHU MMPOU3BOIHOM;

e pemaTh HEPaBEHCTBA METOJIOM HHTEPBAJIOB;

® BBIUUCIATH MPOU3BOIHYIO (DYHKIINH;

® JCIOJIb30BaTh MPOU3BOIHYIO JUIsl TOCTPOCHUS TpaprKoB (PYHKIINU U KCClieIOBaHUS (PYHKITUY;

® [IOHUMAaTh FTEOMETPUUYECKHUI CMBICI TPOU3BOIHOM;
Obyuarowuecs: 6y0ym umems 03MOHNCHOCNb HAYUUMbBCAL:

e chopmupoBaTh MpeAcTaBIeHUE O TIpeene PyHKIUN B TOUKE;

e chopmupoBaTh MpeACTaBICHUE O TPUMEHEHUH T€OMETPUIECKOTO CMBICIIAa TPOU3BOIHON B Kypce MaTeMaTHKU B CMEXKHBIX TUCITUILINHAX;
DJIeMeHThl KOMOMHATOPUKH, BEPOSITHOCTH M CTATUCTHKM:
Obyuatowuecs Hayyamcs:

e pemaTh KOMOWHATOPHBIC 33/1a4M HA HAXOXKJCHUE KOJTMYECTBA OOBEKTOB UM KOMOMHAITUH;

e mpumeHsTh hopmyny OnHoMa HeroToHa 17151 TpeoOpa3oBaHusl BRIPAXKEHUH;



®  UCIOJB30BATh METOJI MATEMaTHUECKOW WHIYKIIMH IS JIOKa3aTeIbCTBA TEOPEM U PEUICHHUS 3a7ay;
®  UCIMOJIB30BATh CIIOCOOBI MPEICTABICHUS M aHAJIN3a CTATUCTHYECKUX JaHHBIX;
®  BBINOJHATH ONEPAIUH HAJI COOBITUSIMH U BEPOSITHOCTSIMH.
Obyuarowuecs 6y0ym umems 803MOHNCHOCMb HAYYUMbCAL:
® HAy4YWTCS CHEIHAIBLHBIM MPUEMaM PEIICHUS] KOMOMHATOPHBIX 3a/1a4;
®  XapaKTepU30BaTh MPOIECCHI U SIBICHUS, UMEIOIINE BEPOSITHOCTHBIN XapaKTep.
Obyuarowuecs nayuamcsi:

o ONpEIEATh 3HAYCHUE MATEeMAaTHUYECKOM HAayKH U1 PEIICHHs 3a7ad, BO3HHMKAIOIIMX B TEOPUM M INPAKTUKE; LIMPOTY U B TO K€ BpeMs
OrPaHUYEHHOCTh IPUMEHEHUS] MaTEeMaTHYECKUX METO/I0B K aHAIM3Y M UCCIIEJOBAHUIO IPOLIECCOB U SIBJIEHUH B IPUPOJIE U OOIIECTBE;

o OTIPEJIeNIATh 3HAYCHHUE MPAKTHKH M BOIPOCOB, BO3HUKAIOUINX B CAMOW MareMaTtuke s (OpMUPOBAHHS M PA3BUTUS MaTEMAaTUYECKON HAYKH;
HUCTOPUIO PA3BUTHS IIOHATHS YUCIIA, CO3AaHNUS MATEMAaTUYECKOT0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

o WCIIOJIb30BaTh YHUBEPCAIBHBINA XapaKTep 3aKOHOB JIOTHMKH MaTeMaTHUECKUX PACCYKICHHH, UX MPUMEHUMOCTH BO BCEX 00JACTIX YEIOBEUYECKOU
JEeATEIbHOCTH;

Obyuarowuecs 6y0ym umems 603MOHNCHOCHb HAYUUMbCA:

pacrio3HaBaTh Ha YEPTEKAX U MOJIEIISAX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHTH TPEXMEPHBIC OOBEKTHI C MX OIMUCAHUSMH, U300PKECHUSIMH;
OIKCHIBATH B3aUMHOE PACIIONIOKEHHUE MPSAMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE, ApIYMEHTUPOBATh CBOH CYXKICHHS 00 3TOM PacIiOIOKEHHH;
AHATM3UPOBATH B MPOCTEHUIITUX CITyJasiX B3aMMHOE PACIIOJIOKEHHE 00BEKTOB B IIPOCTPAHCTRE;

n300paxaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE Tella; BBIMOIHATH YEPTEKHU 10 YCIOBUAM 3a7au;

CTPOUTH MPOCTENIINE ceueHUs KyOa, IpU3Mbl, TUPAMUJIbL;

peliaTh MIaHUMETPUYECKHE U MPOCTEHINE CTepeoMEeTPUUYECKUE 3a/1adl Ha HAXOXJICHWE FeOMETPHUUYECKUX BENUYMH ([UIMH, YIJIOB, IUIOIIAJCH,
00BEMOB);

o MCIIOJIb30BATh MIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1au TUIAHUMETpHUecKue (akThl U METOIBI;

. IIPOBOJUTH TOKa3aTEJIbHBIE PACCYKICHUS B XO€ PELICHUS 3a/1a4;

Obyuarowuecs 6y0ym umems 603MONCHOCIb HAYUUMBCA:

o HCI0JIL30BATHIIPUOOPEeTeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKON 1eITeJIbHOCTH U NOBCeIHEBHOM KU3HU 1JIS:
. uccleIoBaHus (MOJETUPOBaHM) HECTOXKHBIX TPAKTUYECKUX CUTYalluil Ha OCHOBE M3Y4YE€HHBIX (POPMYJT U CBOICTB (uUryp;
o BBIUMCJIEHHS] 00bEMOB U IIOIIAJIEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEHICHUH MPAKTHUECKUX 3a7a4, UCIONb3Ysl PU HEOOXOAUMOCTH

B pesynbrare uzyueHus Kypca MaTeMaTUKU
Obyuarowuecs nayuamcs:
—  -- BBIIOJHATH apu(pMeTHUECKUe ACHCTBHS, COUeTast yCTHBIE M MMChbMEHHbIE TPUEMBL; TPUMEHSITh BHIUMCIUTENIbHBIE YCTPOICTBA;
- - HaXOJUTb 3HaYEHHE KOPHS, CTENEHH, JIorapr(ma, 3HaU€HUSI TPUTOHOMETPUYECKUX BBIPAKEHUI Ha OCHOBE ONpEeNIEHUH, C TOMOIIBIO
KaJbKYJISATOPA WIN TaOJHIL;



- BBITIOJIHATH HECJIOXKHBIE MPEOOPA30BaHMsI BRIPAKCHUH, IPUMEHsIsI OTpaHUYECHHBIA HA00p OPMYII, CBSI3aHHBIX CO CBOWCTBAMH CTEITICHEH,
norapuMoOB, TPUTOHOMETPUUYECKUX BBIPAKECHUN U BBIPAXKCHUMN, COJEPIKAIINX PAIUKAIIBI (pa3peniaeTcs MoJib30BaThCs CIIPABOYHBIMU
Marepuagamu).
- BBIYHCIISATH 3HAYCHHUS YUCIIOBBIX U OYKBEHHBIX BBIPOKEHUH, OCYIIECTBIISISI HEOOXOAMMbIE TIOJICTAHOBKH M MTPEOOpa30OBaHNUS;
- HCTIOJIH30BaTh MPUOOPETEHHBIE KOMIIETCHIIUH B TPAKTHYECKOMN JICATEIILHOCTH M B TIOBCEHEBHOM KU3HU IS

MPAKTUYECKHUX PACYETOB IO PopMyiam, BKIOYas GOpMyIIbl, CoOAepKaIIUe CTEICHH, Jorapu(Mbl, paHKaIbl U TPUTOHOMETPHUIECCKIE
byHKIMH, (pa3penraeTcs MoJIb30BaThCsl CIPABOYHBIMU MaTE€pHaIaMy U MPOCTEHITUME BBIYUCIIATEIIEHBIMU TIPUOOPAMHU).

Anreopa
06)/’{0}01/141/160}1 6y0ym UmMentb 603MOINICHOCNTb HAYUUMbCA.

BBITOJIHATE apu(METHUYECKHE ACHCTBUS, COUETast YCTHBIC U IMMCbMEHHBIE PHUEMBbI, TPUMEHEHUE BEIYUCIUTENBHBIX YCTPOUCTB; HAXOIUTh
3HAa4YeHHUsl KOPHS HATypaJIbHOM CTENEHH, CTENIEHU C pallMOHAIbHBIM IT0Ka3aTeleM, Jorapudpma, UCIoIb3ys IPpU HE00X0AUMOCTH
BBIYMCIIMTENIBHBIE YCTPOMCTBA; MTOJI30BAThCS OLIEHKOW U MIPUKUJIKON ITPU MPAKTUYECKUX pacyeTax;

IIPOBOJIUTH 110 U3BECTHBIM ()OPMYJIaM U MpaBUiiaM NpeodpazoBaHMs OYKBEHHBIX BbIPAKEHHH, BKIFOYAIOLUINX CTEIIEHH, PAJUKaJIbL, JJOrapu(Mbl
U TPUTOHOMETPUYECKUE (PYHKIINH;

BBIUUCIIATh 3HAUYEHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISA HEOOX0AUMBIE IIOJICTAHOBKU U IPe0Opa30BaHus;

Obyuarowuecs 6y0ym umems 603MONCHOCIb HAYYUMBCA.!
HCNO0JIb30BATH NPHOOPETEHHbIE 3HAHUS M YMEHHS B PAKTHYECKOI 1eATeJIbHOCTH U NIOBCETHEBHOM KU3HM IS

MPaKTUYECKUX PACYETOB IO popMysam, BKIto4as (GopMyIibl, COAepKallue CTENeHH, paJuKalbl, JorapudmMbl 1 TPUTOHOMETpUYECKHE PYHKIINHY,
UCHOJIb3Ys IPU HEOOXOIMMOCTH CIIPABOYHbIE MaTepHallbl U MPOCTEHINNE BRIYUCIUTEIbHBIE YCTPONUCTBA,

DyHKUMH U TPaPUKHU
Obyuarowuecs 6y0ym umems 803MOHCHOCHb HAYYUMbCAL:

OTIpeJIeNIATh 3HaueHUe (PYHKIMH [0 3HAYEHUIO apryMEeHTa IIPU PA3JIMYHbIX CIIOCO0ax 3a1aHusl GyHKLNY;

CTPOUTH IpapUKU U3YUYEHHBIX (QYHKIUN;

OIUCBIBATH MO TPaUKy U 6 npocmeriuiux ciyuasx no oopmyne noBesieHNe U CBOMCTBA (PYHKIMM, HAXOIUTH 10 rpaduKy GyHKIUN HauOOIbIINE
Y HaMMEHBIIINE 3HAUYCHUS,

pemaTh ypaBHEHHS, POCTEHIITNE CUCTEMbI YPaBHEHUHN, UCTIONIB3YS CBOUCMEa (PyHKYuULl U UX TPaPUKOB;

Obyuarowuecs 6y0ym umems 603MOHNCHOCMb HAYUUMBCA:
HCMO0JIb30BATH NPUOOPETEHHbIE 3HAHUS M YMEHHSI B IPAKTHYECKOIi 1eATeJIbHOCTH U MOBCETHEBHOM KU3HM TSI

OIMCAaHMS C TIOMOLIBIO (PYHKIUI pa3IMYHBIX 3aBUCUMOCTEH, IPEACTaBICHUS UX I'padUuecKu, UHTepIpeTaly rpaduKoB;

Hayana MaTeMaTH4eCKOr0 aHAJIH3a

Obyuarowuecs Haywamcsi:



- BBIYUCIISTH MPOU3BOAHBIC U NEPB8O0OpA3HbIe YIEMEHTAPHBIX (DYHKIUHN, UCTIONb3Ys CIIPABOYHbIE MaTepUabl;

- MCCIIEIOBATh B MPOCTEHUIINX CITy4yasiX (yHKIUHA HA MOHOTOHHOCTh, HAXOAUTh HAUOOJBIINE U HAMMEHBIINE 3HAYeHUS (PYHKIUI, CTPOUTH
rpaduKy MHOTOWICHOB U NPOCMEUWUX PAYUOHATILHBIX OYHKYULL C UCTIONIb30BAaHUEM arapaTa MaTeMaTHYeCKOro aHaIu3a;

- BbIUUCTIAMD 8 NPOCMENUUX CLYYUAAX NIOWAOU C UCNOIb308AHUEM NEPBOOOPAZHOU,

Obyuarowuecs 6y0ym umems 803MONCHOCHb HAYYUMbCSL:

UCI0JIb30BATh NPUOOPETEeHHbIe 3HAHUS M YMEHHS B IPAKTHYECKOM 1esITeIbHOCTH M MOBCeIHEBHOM KU3HU IS PELICHUS IPUKIIAIHBIX 3a/1a4, B

TOM YHUCJIE COLMAIbHO-9KOHOMHYECKHUX U (PU3UUECKHUX, HA HAUOOJIbIINE U HAUMEHBIIINE 3HAYCHUS, Ha HAX0XK/IEHUE CKOPOCTH U YCKOPEHUS;

YpaBHeHUS] H HEPABEHCTBA

Obyuarowuecs 6y0ym umems 603MONCHOCHb HAYUUNBCAL:

- pemaTh panroHaIbHbIE, TOKa3aTeIbHbIE U JOrapupMHUUYECKIEe YPAaBHEHHS U HEPABEHCTBA, Npocmeliuiue uppayuoHaibHvle U
MpucoHoMempuyecKue ypasHeHus, ux cucmembl,

- COCTABIISITh YPABHEHUS U HepaseHCcmaa 10 YCIOBUIO 3aj1aui;

- UCIOJIb30BATh AJIs MPUOIMKEHHOTO PElIeHHs YpaBHEHUN U HEPABEHCTB TpadudecKuii MeTos;

- n300pakaTh Ha KOOPIMHATHOM IIOCKOCTH MHOYKECTBA PEIICHUH MPOCTEHIITNX YPAaBHEHUH U UX CUCTEM;

Obyuarowuecs 6y0ym umems 03MOHNCHOCHb HAYUUMbCAL:

HCNOJIb30BATh NPHOOPETEeHHbIe 3HAHUS U YMEHHS B MPAKTHYECKOH 1esITeIbHOCTH U NMOBCEIHEBHOM KU3HU

U1 HOCTPOEGHUS ¥ UCCIIEJOBAHUS MPOCTEHIINX MaTEMAaTHUYECKUX MOJIENIEH;

DJIeMEeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPHUH BePOSITHOCTEIH
Obyuarowuecs Hayuamcs:

. pemaTh MpocTeiIe KOMOMHATOPHBIE 3a/1a4i METO/IOM Iepedopa, a TaKKe C HCIOJb30BaHHEM U3BECTHBIX (hOpMYT,

o BBIUUCIIATH B MPOCTEHIINX CIIydasiX BEPOATHOCTH COOBITHI Ha OCHOBE MO/ICYETA YUCIIa UCXOJIOB;

Obyuarowuecs 6y0ym umems 803MOHCHOCHb HAYYUMbCAL:

HCI0JIb30BATH NPUOOPETEHHbIe 3HAHUS M YMEHHSI B IPAKTHYECKO¥ /1esiTeJIbHOCTH M MOBCeIHEBHOM "KU3HM IS

° aHaJIM3a PCaJIbHBIX YHMCJIIOBBIX JAHHBIX, MPCACTABJICHHBIX B BUAC AUATrpaMM, I‘pa(i)I/IKOB;

. aHanmM3a MHQOpPMaIMK CTAaTUCTUYECKOTO XapakTepa.

I'eomerpus
Obyuarowuecs nayuamcsi:

. 3HATh 3HAYEHHE MATEMAaTUYECKOW HAyKH I PEUICHMS 3a]a4, BOSHUKAIOIUX B TEOPUU U IIPAKTHKE; IIUPOTY U B TO XKE BPEMSI OTPAaHUUYEHHOCTD
MIPUMEHEHUS] MaTEMaTHYEeCKUX METOJIOB K aHAJIU3y U UCCIIEIOBAaHUIO IIPOLIECCOB U SIBJICHUM B MPUPOE U OOLIECTBE;

. 3HATh 3HAYEHUE MPAKTUKU U BOIPOCOB, BOZHUKAIOLINX B CaMOW MaTeMaTuKe i (POPMUPOBAHMS M Pa3BUTHUSI MATEMaTHUECKOW HAyKH; HCTOPHUIO
Pa3BUTHA MMOHATHA YHClIa, CO3JaHHUA MAaTEMATUYCCKOI'0 aHaJIN3a, BOBHUKHOBCHUA U Pa3BUTUA TCOMETPUU,

. 3HaTh YHMBEPCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MAaTeMaTHYECKHUX pPACCYXAECHUH, MX MPUMEHMMOCTb BO BCEX O0OJACTAX 4Yel0oBEYECKOU

JeSATeIIbHOCTH;



Obyuarowuecs 6y0ym umems 603MONCHOCb HAYHUUMBCSL:

pacmo3HaBaTh Ha YepTEkKaX U MOJICIIAX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C UX OMUCAHUSIMH, U300pAKECHUSIMU;

OIMCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE, AP2YMEHMUPOSAMb CEOU CYHCOeHUsL 00 IMOM PACNONONCEHUU,

AHAIM3UPOBATH B MPOCTEUIITNX CITyJasiX B3AaMMHOE PACIIOIOKEHHE 0OBEKTOB B IIPOCTPAHCTRBE;

n300pakaTh OCHOBHBIC MHOTOTPAaHHHUKH U KPYTJIbIE TeJa; BBIMOIHATh YEPTEXKH 110 YCIOBHSIM 3a]1ay;

cmpoums npocmetiuiue ceveHus Kyoa, npusmvl, NUPAMULL,

pemarh MIaHUMETPUYECKHE W MPOCTCHIITNE CTEPEOMETPHUECKUE 3a/1a4l Ha HAXOXKJICHHE FCOMETPUYCCKUX BEIWYHMH (JUTHH, YIJIOB, TUIOMIAJICH,

00BEMOB);

. WCIIOJIb30BATh TPU PEIICHUH CTEPEOMETPUUYECCKHX 3a/1a4 IJITAHUMETPUIECKHUE (DaKThl U METOIBI;

. MIPOBOINTH JIOKA3aTEIbHBIC PACCYKICHHS B XOJI¢ PEIICHUS 3a71a4;

Obyuarowuecst 6y0ym umems 603MONCHOCHb HAYUUMBCA.:

HCI0JIL30BATH NPHOOPEeTEHHbIE 3HAHNS U YMEHHS B MPAKTHYECKOIi 1esiITeJIbHOCTH U MOBCETHEBHOM KU3HU IS

. uccleoBaHusl (MOJCITUPOBAHHMSI) HECTOXKHBIX MTPAKTUYSCKUX CUTYallMi Ha OCHOBE U3YUYCHHBIX (DOPMYI M CBOMCTB UTYD;

. BBIYHCIICHHS 00BEMOB M IUIOMIACH ITOBEPXHOCTEH MPOCTPAHCTBECHHBIX TEJ IIPH PEIICHUH MTPAKTUYCCKHUX 3a]1a4, HCIIOJIb3Ys IPU HEOOXOIMMOCTH
CIPABOYHHUKH U BBIYUCIUTEILHBIC YCTPOMCTBA.



