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Pabouas yueOHas mporpamma mo MmaTtemaruke s 11 kmacca pa3paboraHa Ha OCHOBE
tpeboBanuit ®I'OC k pe3yabTaraM OCBOCHHS OCHOBHOM 0Opa30BaTENBbHONW MPOrPaMMbl CPEIHETO
o011ero oopa3oBaHusl.

Pabouas mporpamMmma y4uebHOTro npeamera paccuntana Ha 231 gacoB (M3 pacuera 7 4acoB B
Hezento, 33 yuebnsie Henenu (165 yaca - pasnen Anrebpa, 66 gyacoB — paznen «l'eomeTpus»).

HUcnon b3VeMbl1:Z VU€6HZ/£K.'

1. Maremaruka: anrebpa U Hayajla MareMaTU4eckoro oOpasoBanwms: yueOHHMK s 11 kiacca
obmeooOpazoBatenbHblx yupexaenuit, [FO.M. Komsrun, 10.B. CumopoB u ap.]. - M.:
[Tpocsemenue, 2020.

l'[.na}mpyeMbIe pe3yJbTaThbl

B JIM4YHOCTHBIX pe3yJbTaTax c()OPMHPOBAHHOCTD:

— IIEJIOCTHOI'O MHPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU
MaTeMaTHKHU 1 OOIIECTBEHHOH MPAKTHKH €€ IPUMEHEHUS;

— OCHOB CaMOPAa3BUTHUSI U CAMOBOCIIUTAHUS B COOTBETCTBUM C OOIIEUEIOBEUECKUMH LIEHHOCTSIMH U
UjieaaMy rPa)KIaHCKOTO OOIECTBa; TOTOBHOCTH U CITIOCOOHOCTH K CAMOCTOSITEIIEHOM, TBOPYECKOM
U OTBETCTBEHHOM JEATEIbHOCTU C IPUMEHEHHEM METO/I0B MaTEMaTHUKH;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM UYHCJIE CaMOOOPAa30BaHMIO, HA MPOTSHKEHUN
BCEH )KM3HM; CO3HATENILHOTO OTHOLIEHUS K HENPEPbIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIIEUIHON
npoeCCHOHATBPHON W OOLIECTBEHHON NESATEIHPHOCTH Ha OCHOBE PA3BUTOW MOTHBALMK Y4eOHOM
JESITeIbHOCTH M JIMYHOCTHOIO CMbICJIa M3y4YeHHS MaTeMaTUKM, 3auHTEPECOBAaHHOCTH B
IPUOOPETEHNHN U PaCHIMPEHUH MaTEeMaTHYECKUX 3HAHUN U crocoOOB JEHCTBUI, OCOZHAaHHOCTU B
HNOCTPOCHUU UHIMBUAYaJIbHOM 00pa30BaTEeIbHON TPACKTOPHH;

— OCO3HAHHOTO BBIOOpA Oymymiel npodeccuu, OpUEHTHPOBAHHON B TPUMEHEHUN MaTEMaTHYECKIX
METOZI0B M BO3MOMKHOCTEH peanu3alii COOCTBEHHBIX JKW3HEHHBIX IUIAHOB; OTHOLIEHUS K
npopeCcCCHOHATBPHON  JEATENIFHOCTH KaK BO3MOXXHOCTH  YYacTHsl B  pEIICHUH JINYHBIX,
0O0I1eCTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIMOHAIBHBIX MPOOIEM;

— JIOTMYECKOTO MBIIIICHUS: KPUTHYHOCTH (YMEHHE pPAacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHU), KPEATUBHOCTHU (COOCTBEHHAsl apryMEHTalUsl, OIPOBEPKEHMs, IIOCTAHOBKA 3ajiad,
dbopmynaupoBKa mpodseM, padboTa Ha/l UCCIAEAOBATEIBCKUM ITPOSKTOM H JIp.).

B MeTanpeaMeTHBIX pe3yJibTaTax c()OPMHPOBAHHOCTD:

— CHOCOOHOCTH CaMOCTOSITEIbHO CTAaBUTh LIE€IM Y4eOHOM W HcCCIe0BaTeNbCKOM, MPOEKTHON
JeSITeNIbHOCTH, MJIaHUPOBaTh, OCYLIECTBIISITh, KOHTPOJIUPOBATh U OLIEHHWBATh yueOHbIE JACHCTBUS B
COOTBETCTBUU C IIOCTABJICHHON 3a/1a4€ U YCIOBUSAMMU €€ BBIITOIHEHUS;

— YMEHUS CaMOCTOSITENIBHO IUIAHUPOBATh AJIbTEPHATUBHBIE MYTH JAOCTHXKEHHS LIE€IEH, OCO3HAHHO
BbIOMpaTh Hanbosiee 3P PEKTUBHBIE CIIOCOOBI PEIIEHUsT yUeOHBIX U ITO3HABATENIbHBIX 33/1a4;

— YMEHHUSl HaXOJUTh HEOOXOJUMYI0 MH(POPMALIMIO, KPUTUUYECKH OLIEHUBATh U WHTEPIPETHPOBATH
uH(pOpMallMI0O B pa3IMYHBIX MCTOYHHMKAaX (B CHpaBOYHMKAX, Jureparype, HWHTepHere),
OpeACTaBIATh HMH(poOpManuio B pa3nuyHoil ¢opme (cloBecHOW, TaOIMYHOU, TpadUuecKoi,
CHUMBOJINYECKOM), 00pabaThiBaTh, XpaHUTh U IepeaaBaTb HH(GOPMALMI0O B COOTBETCTBHH C
MI03HABATEJILHBIMU MJIM KOMMYHUKATUBHBIMU 33/1a4aMH;

— HaBBIKOB OCYIIECTBJICHHUS MO3HABaTENIbHOM, y4eOHO-UCCIIEIOBATENbCKOM M IPOEKTHOM
JeSITeIbHOCTH, HABBIKOB pa3pelieHus npobieM; CHOCOOHOCTH U TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PELIeHHsI MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHHUS;

— YMEHHMS MPOIYKTUBHO OOINATHCS M B3aUMOJICHCTBOBATh B MPOILIECCE COBMECTHOMN JeSITEIbHOCTH,
YUUTHIBATh MO3ULIUU APYTUX YYACTHUKOB JIEATEIbHOCTH, 3 (PEKTUBHO pa3peiiaTh KOHPIUKTHI;

— BJIQJICHUSI SI3BIKOBBIMU CPEACTBAMMU

— YMEHHsI SICHO, JIOTMYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHHUS, HCIOIb30BaTh aJ€KBAaTHBIE
A3BIKOBBIE CPE/CTBA;



— BJIaJICHUS HaBBIKAMHU I1O3HABATEIbHON pEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHNA U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB M OCHOBAHWMM, I'PAHUI[ CBOETO 3HAHUS W HE3HAHUS,
HOBBIX [T03HABATEJIbHBIX 33724 U CPEICTB UX JTOCTHUKCHUS.

B npeamMeTHbIX pe3yabTaTrax ¢pOPpMUPOBAHHOCTD:
DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH

— CB00OIHO oOIEepUpPOBaTh TMOHITUSMHU: MHOXKECTBO, IyCTOE, KOHEYHOE M OECKOHEUHOE
MHOXECTBa, JJIEMEHT MHOXXECTBA, IOJMHOXKECTBO, IE€pecedeHrne, OOBEIUHEHHE U Pa3HOCTh
MHOYECTB;

— MPUMEHSATH YUCIIA U 33]]aBaTh MHOXKECTBA MMEPEUYUCIICHUEM U XapaKTePUCTHUECKUM CBOMCTBOM;
— OIEpPHPOBATH TOHATHSIMH: YTBEP)KICHUE, OTPUIIAHHE YTBEPXKJICHUS, MCTUHHBIC U JIOKHBIC
YTBEPXKACHHUS, TPUYMHA, CIICACTBHE, YACTHBIN CITydail OOIIEero YTBEPKIACHHS, KOHTPIIPUMED;

— TPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHHUS I 000CHOBAHUSI UICTUHHOCTH YTBEPIKICHHIA,

— onepuposeamv NoHsAmMuUeM onpeoeneHusl, OCHOBHbIMU BUOAMU ONPEOeTeHUl U MeopeM;

— NOHUMAMmMb CyMb KOCBEHHO20 OOKA3AMENbCMBA;

— onepuposamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECMEA,

—  NpuMeHsmb MemoO MAmemMamuyeckou UHOYKYuu O Npo8edeHUs paccydcoeHul u
doKazamenbCcme npu peweHuu 3a0ay.

B noBceHeBHOI ;KU3HH M NIPU U3YYE€HUH IPYTHX MPEIMETOB:

— HCIOJIB30BATh YHCIOBHIE MHOKECTBA HA KOOPAMHATHON MPSAMOM M HAa KOOPIMHATHOM IJIOCKOCTH
JUTSL OTIMCAHUSI PEaJIbHBIX MPOIIECCOB M SBJICHU;

— MPOBOJUTH JIOKA3aTeIbHBIC PACCYKICHUS B CHUTYAIUSX MMOBCEAHCBHOW KHM3HU, NMPU PEIICHUU
3aj1a4y U3 IPYTUx MPEeIMETOB;

— UCNONBL3068AMb MEOPEMUKO-MHONCECMBEHHDIL A3bIK U A3bIK JO2UKU Ol ONUCAHUS PealbHbIX
npoyecco8 u sieHuUll, NPU peueHuu 3a0ay Opyeux
VUeOHbIX NPeOMemos.

Yuciia 1 BbIpaKeHUs

— CB00OOIHO OmEepUpOBaTh MOHATHIMH: HATYypaJIbHOE YHUCIIO, MHOXKECTBO HATYpPAIBHBIX YHCEN,
[EJI0€ YKCII0, MHOYKECTBO LIETIBIX YKCeN, OOBIKHOBEHHAS

npoOb, AecaTudHas ApoOb, CMEMIAHHOE YMCIIO, PAIlMOHAIBHOE YHCIIO0, MHOXKECTBO PAllMOHAIBHBIX
qrcel, UpPAMOHAIBHOE YHCII0, KOPEHb CTEMEeHH N,

JNEHCTBUTEIILHOE YHCIIO, MHOXECTBO JICMCTBHUTEIBHBIX YHCEN, T€OMETPUYECKAasl WHTEPIPETAIIHS
HATYpaJIbHBIX, [ENbIX, PAIIMOHANBHBIX, JeMCTBUTEIHHBIX YHCET;

— TIOHMMATh U OOBSCHATH PA3HUILY MEXKIY TMO3UIIMOHHOW M HETO3WIIMOHHOW CHCTEMaMH 3aIliCh
qHCeT;

— TIEPEBOJIUTH YUCIIA U3 OJHOM CUCTEMBI 3aIUCH (CUCTEMBI CYMCIICHHUS) B IPYTYIO;

— JIOKa3bIBaTh U UCIOIb30BATh MPU3HAKH JEIUMOCTH, CyMMbI U MTPOU3BEICHUS TIPU BBIMOJIHEHUN
BBIUMCIICHUI U PEIICHUU 3a/1a4;

— BBITIOJIHATH OKPYTJICHUE PAIMOHATFHBIX M HPPALMOHAIBHBIX YHCEN C 33/IaHHON TOYHOCTBIO;

— CpaBHUBATH JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CITIOCO0AMU;

— YNOpSAIOYMBATH YHWCIA, 3alMCAaHHBIE B BHUJAE OOBIKHOBEHHOW M JECATUYHOW NIpoOH, 4YHcTa,
3aIlMCaHHbIE C MCIIOJIb30BaHUEM apH(PMETHIECKOTO KBAJPaTHOTO KOPHS, KOpPHEH CTENeHH OOJbIle
BTOPOWH;

— nHaxoauth HOJ] 1 HOK pa3HbsiMu crioco6amMu ¥ UCTIONIB30BaTh UX MIPH PEIICHUU 3a7a4;

— BBITIOJTHATH BBIUMCIICHUS U TTPEOOPa30BAHUS BRIPAKCHUH, COTIePIKANTUX

NENCTBUTENbHBIC YUCIIa, B TOM YHCIIE KOPHU HATYPaIbHBIX CTETICHEH;

—  BBINIOJIHATH  CTaHJAPTHBIC  TOXKJCCTBCHHBIC  NPEOOpA30BaHUS  TPUTOHOMETPHUYECKHUX,
norapu(pMHUECKUX, CTETIEHHBIX, HPPAIIMOHAIBHBIX BHIPAKEHUI;

— CB0D0OHO ONEPUPOBAMb YUCTOBBIMU MHONCECBAMU NPU PEULeHUU 3A0aY,

— NOHUMAMb NPUYUHBL U OCHOBHBIE UOCU PACUUPEHUS YUCTIOBLIX MHONCECTNE,

— 611a0emb OCHOBHbIMU NOHAMUAMUY MeOPUU OeTUMOCIU NPU PeUleHUU CIAHOAPMHbIX 340al,



— umems 6A308ble NPEOCMABIEHUS O MHONCECTEE KOMNJIEKCHBIX YUCEL,

—  CBODOOHO  BLINONHAMbL — MONCOECMBEHHbIE — NPeoOPA308aHUS  MPUSOHOMEMPUUECKUX,
J102apupmMuteckux, cmeneHHuIX 8blpaNCeHUll,

— gnademv ghopmynou bunoma Hotomona,

— NpUMeHAmb NpU peuleHuu 3a0ay meopemy o auHelnom npeocmasienuu HO/, Kumaiickyro
meopemy 06 ocmamkax, Manyro meopemy Depma;

— NPUMEHAMb NPU peueHuu 3a0a4 meopemuKo-4uciogble QYHKYUU: 4ucio u cymma oenumeretl,
¢ynxyuro Dinepa;

— NpuMeHAmb NPU peuleHuy 3a0ay yenuvie Opoou, MHO20UNIEHbl C OeliCNEUMENbHbIMU U YeTblMU
Ko3ghpuyuenmamu;

— 61a0emsv NOHAMUAMU. NPUBOOUMbBLE U HENPUBOOUMbIE MHO20UIEHb, NPUMEHAMb UX NPU peuleHul
3a0ay;

— npumenamv npu pewtenuu 3a0ad OcHOBHYIO meopemy aneedpvl; npocmetiwiue @OYHKYUU
KOMNIEKCHOU NepeMeHHOl KaK ceomempuyecKkue npeoopazosanusl.

B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:

— BBINOJHATh U OOBICHATH PE3YyIbTaThl CPABHEHMSI PE3yJIbTATOB BBIYMCICHUN MPH PELICHUH
IPAKTUYECKUX 3a/]a4, B TOM 4YHCJE NPUOJMKEHHBIX BBIYUCICHUM, HCIOIb3Ysl pa3Hble CIOCOObI
CpaBHEHUU;

— 3aMKCbIBaTh, CPABHUBATh, OKPYIJISAThH YHUCIIOBBIE IaHHBIE;

— HCIOJIb30BaTh PEaJIbHbIE BEJIMUYUHBI B PA3HBIX CUCTEMAX U3MEPEHUS;

— COCTaBJIATh W OLEHHUBATH PAa3HBIMH CIIOCOOAMHU YHWCIIOBBIC BBIPAKEHHSI TPH PEIICHUU
MPAKTUYECKHX 3a7a4 U 3a7a4 U3 JPYTUx y4eOHBIX MPEeIMETOB.

YpaBHeHusI 4 HepaBeHCTBA

— CB000AHO omepupoBaTh MOHITUSAMU: YPABHEHHE, HEPABEHCTBO;, PaBHOCHUIIBHBIC YpaBHEHUS U
HEPAaBEHCTBA; ypaBHEHHUE, SBIAIOLIEECS  CIEACTBHEM JPYrOro YpaBHEHMs; YpaBHEHUS,
PaBHOCHJIbHBIE HA MHOYKECTBE; PABHOCHJIBHBIE

npeoOpa3oBaHMs YpaBHEHU,

— pelaTh pasHble BUABl YPAaBHEHHMH M HEPAaBEHCTB M MX CHCTEM, B TOM YHCJIE HEKOTOpBIE
YpaBHEHHUS TPEThEW U 4ETBEPTON CTENEHEN, JPOOHO-pallMOHANIbHBIE U HPPALIMOHAIILHBIE;

— OBJIAJEeThb OCHOBHBIMHM THIAMM TIIOKA3aTeNbHBIX, JIOTapU(MHUUYECKUX, HPPALOHAIBHBIX,
CTENEHHbIX YpaBHEHHUI M HEPABEHCTB M CTAHJAPTHBIMU METOJAMHU UX PEUICHUH M NPUMEHSATh UX
IIPY PELICHUN 33/]a4;

— NPUMEHSATH TEOpeMY be3y K pelIeHuI0 ypaBHEHUH;

— NIPUMEHATH TEOpeMy Buera Ji1s perieHnst HEKOTOPhIX ypaBHEHUH CTENIEHU BBIILIE BTOPOH;

— THOHMMATh CMBICII TEOPEM O PAaBHOCHUJIBHBIX U HEPaBHOCUJIBHBIX MPEOOPa30BaHUAX YPAaBHEHUH U
YMETb UX JI0Ka3bIBATh;

— BJIQJIETh METOJAMU PEIICHUs YpaBHEHUMN, HEPABEHCTB U MX CUCTEM, YMETb BBIOUPATH METO]
peleHns 1 000CHOBBIBATh CBOM BHIOOD;

— MHCIMOJNb30BaTh METOJ MHTEPBAIOB JUIsl pEUIeHHs] HEpaBEHCTB, B TOM YHCJIE JPOOHO-
palMOHATIBHBIX U BKJIIOYAIOIIMX B c€0sl HPPAllMOHAIbHBIE BBIPAKEHHUS,;

— pemarb anreOpanyeckue YpaBHEHHMsI M HEpPAaBEHCTBA M HUX CHCTEMbl C TIapaMeTpaMu
anreOpanyeckuM U TrpapuuecKuM METOIaMH;

— BJIQJIETh Pa3HbIMHU METO/IaMHU JI0Ka3aTeJIbCTBA HEPABEHCTB;

— pelarh ypaBHEHUs B LENbIX YUCIIAX;

— un300paXkaTh Ha IUIOCKOCTH MHOXKECTBA, 3aJaBacéMble ypaBHEHUSIMU, HEPaBEHCTBAMH U HX
CUCTEMAaMHU;

— CBOOOJHO MCMOJIb30BaTh TOXKIECTBEHHBIE MPeoOpa30BaHus MPHU PEIICHUH ypaBHEHUN U CUCTEM
YpaBHEHUN;

— CB0O00HO Onpedensamb Mun U blOUPaAMs MemooO peueHus NOKA3AMeNbHbIX U J102apU@MUyecKux
VPAasHeHUll U HEPABEHCME, UPPAYUOHATLHBIX

VPaGHeHUl U HepaseHCmes, MPU2OHOMEMPULECKUX YPAGHEHUU U HEPABEHCME, UX CUCTEM,



— €80000HO peuams cucmemvl TUHEUHbIX YPAGHEHUL;

— pewiamb OCHOBHbIEe MUNbL YPAGHEHUN U HEPABEHCE C NAPAMEMPAMU,

— npumensamyb npu peweHuy 3a0ay Hepasencmea Kowu—~byuakoeckozo, bepuynnu;

B noBcegHeBHOI KM3HHM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

— COCTaBJIATh U pellaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IIPU PELIEHUM 3a/1ad U3 APYrux
y4eOHBIX IIPEMETOB;

— BBINOJHATh OLIEHKY IPaBIONOA00MS pEe3y/bTAaTOB, IOJIyYa€MbIX MpPU PEHICHUH Pa3IMYHbIX
YpaBHEHMI, HEPABEHCTB U UX CUCTEM, IPU PELICHUU 3a-

J1a4d U3 IPYruX y4eOHBIX MTPEIMETOB;

— COCTaBJIATh U PEIIaTh YPABHEHUS M HEPABEHCTBA C NapaMeTpaMy MPH PEeIIeHUH 3a/1a4 U3 APyrux
y4€OHBIX IIPEIMETOB;

— COCTaBJIATh ypaBHEHME, HEPABEHCTBO MJM MX CHCTEMY, OIMCHIBAIOIIME PEATbHYI0 CUTYAlLUIO
WIM NIPUKJIAIHYIO 337a4y, HHTEPIPETUPOBATh MOJIYUEHHbIE PE3YIIbTATHI;

— HCHOJb30BaTh IIPOrpaMMHBIE CPEJICTBA NPU PEUIEHUH OTICNIBHBIX KJIACCOB YpaBHEHHH Hu
HEPABEHCTB.

DOyHKIUHA

— Bnanerp NMOHATHUSAMHU: 3aBUCHMOCTb BEJIWYHMH, (YHKIHUS, apryMEHT WM 3HaueHUe (DyHKIHH,
001acTh OnpeeNneH st U MHOXKECTBO 3HaYeHUH (yHKINY,

rpaduK 3aBHCHUMOCTH, Tpapuk (yHKIUH, HYTH (YHKIHH, MOPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3PAaCTaHME Ha YMCIOBOM IPOMEXKYTKE, yObIBaHHE Ha

YHCJIOBOM IPOMEXYTKE, HauOoJblliee M HAaWMEHbIIee 3HA4YCeHUS (YHKIUM Ha YHCIOBOM
IPOMEXYTKE, IepruoruecKast GyHKLUs, IepHOA, YETHAS U

Heu€THas (QYHKIMH; YMETh IPUMEHSATh 3TU TIOHSATHS IIPH PEILICHUHN 33/1a4;

— BJAJeTh MOHATHUEM: CTENEeHHas (YHKUHUSA; CTPOUTH €€ rpadyK M yMETb IPUMEHSTh CBOWMCTBA
CTETIeHHOW (DYHKIIMU TP PEIICHUH 3a/1a4;

— BJIJeTh MOHATHAMM: TOKa3aTelbHas (YHKIUS, SKCIOHEHTa; CTPOUTh UX IpapUKd U YMETb
NPUMEHSTH CBOMCTBA NIOKA3aTENbHON (DYHKIIMH MTPH PELICHUHN 33124,

— BJAJeTh MOHATHEM: Jorapudmuyeckas (yHKIUS; CTpOUTh €€ Tpapuk M yMeTb NPUMEHSTH
CBOIcTBa Jorapu@muueckoi GyHKIMH NIPU PELICHUH 33]1aY;

— BJIaJIeTh NOHATUEM: TPUTOHOMETpUYECKHE PYHKINHU; CTPOUTHh UX TPapUKH U YMEThb MPUMEHSTh
CBOICTBa TPUTOHOMETPUUECKUX (DYHKIUHN NpU PELICHUH 3a/1a4;

— BJIaJIeTh NMOHATHEM: 00paTHas (PYHKIMS; IPUMEHATh 3TO MOHATHE MIPH PELLICHUHU 3a]1ay;

— TPUMEHSATh MpU pEeUHIeHUH 3ajad  cBoWcTBa (QYHKUUH: YETHOCTb, MNEPUOAUYHOCTD,
OTPaHUYEHHOCTB;

— MPUMEHSATH NPU PELUICHUH 3a/1a4 TpeoOpa3oBaHus rpapuKOB (YHKIIHI;

— BIQJIETh TOHATUSAMM: YHUCIOBBIE IMOCIIEIOBATEIbHOCTH, apupMeTHyeckass U reoMeTpuiecKas
IIPOrPECCHH;

— OPUMEHATHh MPHU PELIeHUU 337ad CBOICTBAa M NMPHU3HAKU apUPMETUUYECKON U IeoMEeTpHUYECKON
IIPOTPECCUM;

— enademsv NOHAMUEM: ACUMNMOMA, YMeMb €20 NPUMEHAMb NPU peuleHul 3a0a4;

— NPpUMEHAMb Memoobl peuleHus Npocmeuuux Ougp@depeHyuanvbHbix yYpaeHeHuti nepeoco u
6MOpP0O20 NOPAOKOS.

B noBceHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX Y4eOHBIX NIPeAMeTOB:

— ompenensTh Mo rpagukaM M HCHONB30BaTh JUIS PpEIICHUS MNPUKIAJHBIX 3aJad CBOMCTBa
peasbHbIX MPOLIECCOB U 3aBUCUMOCTEM (HauOONbIINE W HaWMEHBLINE 3HAYCHHs, MPOMEXYTKU
BO3paCTaHMs M YOBIBAHUS, IPOMEXYTKH 3HAKOMOCTOSIHCTBA, aCUMIITOTHI, TOUKH Nepernda, mepuo
U T. I1.), HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKOM CUTYyallUU;

— OmpenensaTh Mo rpadukaM MpOCTEHIINE XapaKTePUCTUKH TEPHOAMYECKHX IPOILECCOB B
OHMOJIOTUH, SKOHOMHKE, My3bIKE, PaAHOCBSA3H U T. I1. (aMILUIN-

Tyza, IEPUOA U T. I.).

JJIeMEeHTBI MATEMAaTHYECKOI'0 AaHAIH3a

— Brnaners nonsTHeM: OECKOHEYHO YOBIBAIOIIAs reOMETpUYEcKasi IPOrpeccus U yMeTh IPUMEHSTh
€ro IpH peleHuy 3a1a4;



— MPUMEHSTH 7S PEUICHHsI 3a/1a4 TEOPHIO MPECIIOB;

— BIJIQJIETh TMOHATUSAMHU: OECKOHEYHO OOJBIINE YHUCIIOBBIE IOCIEIOBATEILHOCT U OECKOHEYHO
MaJible YHCIIOBbIEC MOCTIEI0BATEIbHOCTH; YMETh CPAaBHUBATh

0eckOoHEYHO 0oJbIINe U OECKOHEYHO MaJlble MOCIE0BaATEIbHOCTH;

— BIIAJICTh MOHATUSAMU: MPOU3BOAHAS (DYHKIIMU B TOUKE, MPOU3BOAHAS (DYHKIINU;

— BBIYHCIATH IPOU3BOHBIC JIEMEHTAPHBIX QYHKUINN U X KOMOUHALIUIA;

— Uccnen0BaTh (PYHKIIMM HAa MOHOTOHHOCTB M 9KCTPEMYMBI;

-4UCJIOBbIE MHOXECTBA Ha KOOPAMHATHOM MpPSAMOM: OTPe30K, HHTEPBal, MOJIyHHTEpBal,
IPOMEXYTOK C BBIKOJIOTOM TOUKOM, rpaduueckoe

MPEeJICTaBICHHE MHOKECTB HAa KOOPAMHATHOM IJIOCKOCTH;

— MPOBEPATH MPUHAIICIKHOCTD JIEMEHTAa MHOXKECTBY;

— HAXOJUTh MepeceyeHre U 00beJUHEHNE MHOKECTB, B TOM YHCIIe NMPEACTaBICHHBIX rpaduuecku
Ha 4YKMCJIOBOM IIPSIMOM U Ha KOOPAMHATHOW INIOCKOCTH;

— CTPOUTH IpaUKH U IPUMEHATH UX K PEHICHHIO 33/1a4, B TOM YHUCJIE C

napamMeTpoM;

— BIIAJCTh MOHATHEM: KacareiabHas K Tpaduky (YHKIHH, YMETh NMPUMEHSITh €ro MPH pPElICHUU
3a/1ay;

— BIIAJICTh MOHATHAMU: IEpBOOOpa3Has, ONMpeIeIEHHBIN HHTETPal;

— npuMeHATh Teopemy Hprorona—IJIeliOHMIa 1 e€ cleICTBHS ISl pEIICHUS 3a/1a4;

— €80000HO 81a0emb CMAHOAPMHBIM ANNAPAMOM MAMEeMAMUYecKo20 anaiu3a Ojisi 8blYUCIeHUs
NPOU3B00HBIX PYHKYUU OOHOU NEPEMEHHOLL,

— €80000HO NpUMeHAMb annapam MamemMamuiecKko2o aHamu3a O UCCIe008aHUs QYHKYUL U
nOCMpOoeHUs 2paghuKos, 8 MoM YUcie UCCIe008aHUs

HA 8bINYKIOCHIb;

— onepuposamuv NOHAMUEM NePEo0OPA3HOU Ol peuleHuss 3a0a4,

— o08nadems OCHOBHbIMU c8edeHusmMu 00 unmezpane Hviomona—/lelibnuya u e2o npocmeriuiux
NPUMEHEHUSX,

— onepuposamsv 8 CMaHOAPMHbIX CUMYAYUAX NPOUZBOOHBIMU 8bICUIUX NOPSAOKOS,

— yMemb NpUMEHAMb NPU peueHuU 3a0a4 C80UCMEa HenpepbleHblX YHKYULL

— yMemb NpUMeHAmMb Npu peuleruu 3a0a4 meopemvl Betiepuwmpacca;

— yMemb GbINOIHAMb NPUOTUNCEHHBIE BLIYUCTEHUS (MemOoObl peulenus YPAGHeHUU, B8blYUCTeHUs
ONpeoenéHHo20 uHme2pana);

— YyMemb NPUMEHAMb NPUTLOHCEHUE NPOU3BOOHOU U ONPEOeNEHHO20 UHMeSPala K peulenuio 3a0ay
ecmecmeo3Hanusl,

— 871a0emb NOHAMUIMU. 8MOPAsL NPOUIBOOHAS, BLINYKIOCMb 2pAPuKa

@dyHKYUU; yMemb uccied08ams QYHKYUIO Ha 8bINYKIO0Cb.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX YUEOHBIX MPEIMETOB:

— pemiath IpUKIaTHbIe 33a4id U3 OMOJIOTUH, (PU3UKH, XUMUHU, SKOHOMHUKH U IPYTUX MPEIMETOB,
CBSI3aHHBIE C HCCIIEOBAHUEM XapaKTEPUCTHK MPOIECCOB, HHTEPIPETHPOBATH IIOIyUYCHHBIE
pe3yJbTaTHI.

KomOunaTopuka, BepoSIiTHOCTb M CTATUCTUKA, JIOTUKA U Teopus rpa¢gos

— OmnepupoBaTh OCHOBHBIMH OIMUCATELHBIMH XapaKTEePUCTUKAMU YUCIOBOTO HA00pa; TOHITHSIMHU:
TeHepalibHasi COBOKYITHOCTh U BRIOOPKA;

— ONEepUpOBATh TMOHATHSAMH: YaCcTOTa U BEPOSATHOCTH COOBITHS, CyMMa U MPOU3BEACHUE
BEPOSITHOCTEW; BEIYUCIISITH BEPOSITHOCTH COOBITHI HA OCHOBE

noJcuéTa yrcia UCX0JI0B;

— BIIQJICTh OCHOBHBIMH TIOHATHSIMHA KOMOWHATOPUKH W YMETh MPUMEHSTH UX TIPU PEIICHUH 3a/1a4;
— UMETb MPEJCTaBICHNE 00 OCHOBAX TEOPHH BEPOSTHOCTEIH;

— WMeTh TPEJCTABJICHWEC O JWCKPETHBIX ¥ HENPEPHIBHBIX CIyJaWHBIX BEIIMYMHAX, H
pacmpeieieHusX, 0 He3aBUCUMOCTHU CIIYYaiHbIX BEITUYHH;

— WMETh TPEJCTABICHHE O MaTEMAaTUYECKOM OXHIAHUH W JHUCIEPCUU CIYyYalHBIX BEIUYHH —
UMETH TMPEJICTABIEHNE O COBMECTHBIX PACIPE/ICIICHUSAX CIy4YalHBIX BEIMYUH;

— MOHUMATh CYTh 3aKOHA OOJBIINX YHCET U BBIOOPOYHOTO METO/Ia H3MEPEHHSI BEPOSTHOCTEIH;



— UMETh TMpPEACTAaBICEHHE O HOPMAIBHOM pAaCHpeleiCeHHd U TNpUMepax HOPMAaIbHO
pacrpeeI€HHBIX CITyYallHbIX BEJTUYNH;

— MMETh MIPEJICTABICHUE O KOPPEISIIUU CIIy4aiiHbIX BEITHYNH;

— uMmemv npeocmasierue 0 YeHMpAibHOU NpedesbHol meopeme;

— umems npeocmasienue 0 8b100POUHOM KOIphuyuenme Kopperayuu u TUHeHOl pecpeccuu;

— umemb NpeOCmMAgiIeHUue O CMAMUCMUYECKUX 2SUnome3ax u npoeepke CmamucmuieckKou
2Unomeswl, 0 CMamucmuKe Kpumepusi u e€ ypogHe sHa4uUMoCmu,

— uMemsb nPeoCcmasierue 0 Ce:A3U IMIUPULECKUX U MeOPEeMmUUecKux pacnpeoeienull;

— umems npedcmasienue 0 KOOUpo8anuu, 080UYHOU 3anNUCU, 08OUUHOM depese;

— 81ademb OCHOBHBIMU NOHAMUAMU meopuu 2paghos (epag, eepuiuna, pebpo, cmeneHv 8epuitHbl,
nymo 8 epaghe) u ymems NPUMeHAMsb UX npu

peuieHuu 3a0a4,

— umems npeocmasienue 0 0epedbsax U ymems NPUMEHAMb e20 Npu peueHuy 3a0ay,

— 61a0emv NOHAMUEM: CEAZHOCHb, YMemb NPUMEHAMb KOMHOHEHMbl C8A3HOCMU NPU peuleHuu
3a0au;

— yMemb ocywecmeaisms nymu no péopam, 06xo0vl pébep u eepuiun epagha;

— umemsb npedcmasieHue 06 ineposom u I amurbmonogom nymu, umems HPeOCMAsieHue O
mpyoHocmu 3a0ayu Haxodcoenus I amuibmonosa

nymu;

— gnademv NOHAMUAMU. KOHEYHblE CUEMHbLE MHOJNCECMEd, CUEMHble MHONCECMEd;, YMenb
NPUMEHAMb UX NPU PeUeHUU 3a0ay,

— YyMemb NPUMEHSIMb Memoo MAmemMamuyecKol UHOYKYUU,

— ymMemb npumenams npuHyun upuxie npu peuteHuu 3a0ay.

B noBceHeBHOI1 ;KH3HH M MPU U3YYE€HHH IPYTUX MPEAMETOB:

— BBIYHCIISATH WIH OIICHUBATH BEPOSITHOCTH COOBITHI B peaTbHON JKHU3HH,

— BBIOMPATH METOJIbI MTOIXOISIIETO MPEICTABICHUS 1 00Pa0OTKH JaHHBIX.

TekcToBbIE 3a1a4n

— PemmaTh pasHble 3a1a4u TOBBIIIEHHON TPYIHOCTH;

— aHAIM3WPOBATh YyCIOBHE 3ajJadd, BBIOWPATh ONTUMAIBHBIA METOJ pEIICHUs 3aJadyH,
paccMaTpuBasi pa3InyHbIe METOIBI;

— CTPOUTH MOJICNIb PEIICHHS 3aJ1a4dd, MPOBOAHUTH JOKAa3aTEIbHBIC PACCYXKICHUS TPU pPEHICHUH
3a/1a4i;

— pemiaTh 3ajJa4u, TpeOyrompe nepedopa BapuaHTOB, MPOBEPKH yCIOBH, BEIOOpA ONTUMAIBLHOTO
pe3ynbTaTa;

— aHaJM3UPOBaTh W HMHTEPIPETUPOBATH MOJYUECHHBIC PEIICHUS B KOHTEKCTE YCIIOBHS 3aadH,
BBIOHpATh pElIeHUs, He TIPOTHBOPEYAITIE KOHTEKCTY;

— TEPeBOANTHh TPH PEHICHUM 337a4d WHQPOPMAIMI0 W3 OJHOH (OPMBI 3aMucH B JPYTYIO,
UCTIOJNB3YS MPU HEOOXOTUMOCTH CXEMBI, TaONHUIIbI, TpaduKH,

JUarpamMMBbl.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIUX NPeAMETOB:

— pelaTh IpakTHUYeCKHUe 3aja4ul U 3aJ]a4l U3 IPYTUX IPEIMETOB.

Hcropusi m MeTOABI MATEMATHKH

— WMeTh npesicTaBieHne O BKJIa/l€ BBIIAIOLIUXCSI MATEMaTUKOB B pa3BUTHE HAYKU;

— MOHUMATh POJIb MaTEMAaTUKHU B pa3BUTUH Poccuu;

— HCIIOJIb30BaTh OCHOBHBIE METObl JOKa3aTelIbCTBA, MPOBOAUTH JOKA3aTEIbCTBO M BBITOJIHATH
OIIPOBEPIKEHHUE;

— MPUMEHATH OCHOBHBIE METO/IbI PEILICHUSI MATEMAaTUYECKUX 3a/1a4;

— Ha OCHOBE MAaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaTh KpacoTy U
COBEPILIEHCTBO OKPYXKAIOIIEro MUpa U MPOU3BEACHUN UCKYCCTBA;

— MPUMEHATH NPOCTEHIIINE TPOrpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIpU pEIIeHNH MaTeMaTUYEeCKUX 3a/1ay;



— TIOJB30BAThCS MPHUKIATHBIMUA MPOTPAMMAMH M TPOTpaMMaMH CUMBOJIBHBIX BBIYUCICHUN IS
UCCIICIOBAaHHSI MATEMAaTHIECKUX OOBEKTOB,

— NpUMeHAMb Mamemamuieckue 3HaAHUs K UCCIe008AHUI0 OKPYICAIOWe20 MUPa (MOOeauposanue
Qusuueckux npoyeccos, 3a0ayu SIKOHOMUKUL).

HNPEIMETHBIE PE3YJIbTATBI OCBOEHUA
ITPOI'PAMMBbI:

Yri1y0/1eHHBIH YPOBEHb

«CI/ICTeMHO-TeopeTI/I‘lGCKI/Ie pe3yjbTaThbD»

BbInycKHUK HAYYHTCS

I[.Tlﬂ YCnemHoro mpoaoJIzkeHus 06pa30BaHI/IH o CrneuMaJbHOCTAM, CBA3AHHBIM C
NPUKJIAAHBIM HCIIOJb30BAHUEM MATECMATUKHA

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS

Hna  obecneuenus — 8O3MONCHOCMU — YCHEUIHO20 — NPOOONNCEHUs  00pA308aHusi  No
CNeYUuanbHOCMAM, —CEA3AHHbIM C  OCYWECMBIeHUeM HAayYHOU U UCCIe008aMmeNbCKOl
0esamenbHOCmu 8 001ACU MAMEMAMUKY U CMENCHBIX HAYK

Dnemenmuvl meopuu MHOIHCECHIE U MAMEMAMUYUECKO 102UKU

BhInycKHUK HAyYHTCH

CBOGOJIHO ONEPHPOBATH. TMOHSTHSAMH: KOHEYHOE MHOKECTBO, OJIEMCHT MHOMKECTBA,
MOJIMHOXKECTBO, IepeceueHrne, o0beAMHEHNE U Pa3HOCTh MHOKECTB, YHUCIOBbIE MHOXKECTBA
Ha KOOPAMHATHOMW IPSIMOM, OTPE30K, MHTEPBAJI, ITOJIyUHTEPBAJ, IIPOMEKYTOK C BBIKOJIOTON
TOUYKOH, Tpaduieckoe MpeICTaBICHHEe MHOKECTB Ha KOOPAMHATHOM MIIOCKOCTH;

3aJaBaTh MHOXKECTBA MIEPEUNCIICHUEM U XapAKTEPHUCTUIECKUM CBOHCTBOM;

OTEepUPOBATh MOHATUSMU: YTBEPKICHUE, OTPULIAHUE YTBEP>KICHUS, UCTUHHBIC U JIOKHBIE
YTBEP)KICHHS, IPUYHMHA, CJCICTBUE, YACTHBIN CIydail 00IIero yTBEep>KACHUS, KOHTPIIPHMED;
IPOBEPATH MPUHAICKHOCTD JIEMEHTA MHOKECTBY;

HAXOJIUTh TIepeceueHre U 00beIMHEHIEe MHOXKECTB, B TOM YHCJIe MPEICTaBICHHBIX
rpadu4ecKrHa YUCIOBON MPSIMOM U Ha KOOPAMHATHOM MJIOCKOCTH;

IPOBOJIUTH JOKA3aTEIbHBIEC PACCYKIECHUS UIT 000CHOBAHUS HICTUHHOCTH yTBEPKICHHH.

B nosceounesnoii sicusHu u npu uzyuenuu opy2ux npeomemoas:

HCITOJIB30BATh YMCJIOBBIE MHOKECTBA HA KOOPJAMHATHOM NIPSIMOM M HA KOOPIWHATHON
TUIOCKOCTHUAJISL OTIMCAHUS PEATbHBIX MIPOIIECCOB U SIBJICHHIA,

IIPOBOJIUTH JTOKA3aTeJbHBIE PACCYKIEHHSI B CHUTYaIlUSX MMOBCETHEBHOW KHU3HH, MPU
peleHnn3aiay u3 Apyrux npeMeToB

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS

Jlocmuosicenue pe3yibmamos npeovloyuie2o pazoend;

onepuposams NOHAMUEM ONpeoeNeHUs, OCHOBHbIMU 8UOAMU ONpedeNeHUli, OCHOBHbIMU
suoamumeopem;

HOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEA,

onepuposamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHOICECNBA,

NPUMEHSAMb  MemoO  MAmeMamuyeckou UHOYKYuu Ol NPOBeOeHUs.

PACCyAHCOeHUN UOOKA3AMENbCME U NPU PeUuleHUU 3a0ay.

B nosceonesnoii sricusnu u npu uzyuenuu opy2ux npeomemos:

UCNONb308AMb MEOPEMUKO-MHONCECMBEHHDIU A3bIK U A3bIK JOSUKU OJ1 ONUCAHUSL PEeAbHbIX
npoyeccos u A6NeHuUll, npu peuteHuu 3a0ay Opyeux y4eonvix npeomemos

Yucna u evipasrcenus

BbinyCKHUK Hay4YuTCS

CB000HO ONEpPUPOBATH MOHATUSAMH: HATypaJlbHOE YUCIIO0, MHOKECTBO HATYPaJIbHBIX YHCEl,
[IEJIOE YHUCIIO0, MHOXECTBO IIeNIbIX YHCeNl, OOBIKHOBEHHas JpoOb, AecATHYHAs JApoOb,
CMEIIAaHHOE  YHWCJIO, palMOHAIFHOE  YHCJIO, MHOXXECTBO  pAaIlMOHAIBHBIX  YHCel,



UPPALMOHAIBHOE YHUCIO, KOPEHb CTENEHW N, ACUCTBUTEIBHOE 4YHUCIO, MHOYKECTBO
JEUCTBUTEIBHBIX  YWCEJ, TIeOMETPUYECKAs HWHTEpIpeTalys HaTypPaJIbHBIX, LEJbIX,
palMOHAIBHBIX, JEHCTBUTEIIBHBIXYUCEIL,

| HOHHMMaThb U OOBACHATH PA3HUIY MEXIY MO3ULIUOHHOW M HEMO3ULIUOHHOW CcHCTEMaMu
3aIMCH YUCEIL,

'] NepeBOJIUTH YKCIA U3 OJHON CUCTEMBI 3aIIUCU (CUCTEMBI CUMCIIEHUS) B APYTYIO;

] IOoKa3pIBaTh M HCIIOJIB30BATh NPU3HAKU JEIMMOCTH CYMMBI U IPOU3BEICHHUS IIPU
BBITNIOJTHEHUMBBIYUCIICHUN U PELICHUH 3a/1a4;

] BBINOJHATH OKPYIVICHUE PALIMOHATIBHBIX U UPPALMOHAIBHBIX YUCEII C 3aJaHHOU TOYHOCTHIO;

'] cpaBHUBaTh JCHCTBUTENBHBIC YNCIIA PA3HBIMU CIIOCO0AMU;

| ymopsao4yMBaTh YMCIIA, 3alMCaHHBIC B BUJEC OOBIKHOBEHHOH M JECATHYHOW IpoOH, yucla,
3alMCaHHbIe C WCIOJIb30BAHUEM APHU(PMETUUYECKOTO KBAIAPATHOTO KOPHS, KOPHEW CTEIEeHU
Ooublie 2;

"1 maxomuts HOJl n HOK pa3ubsiMu crioco6aMu 1 MCTIOIB30BATh UX MPH PELLICHUU 33/1a4;

BBINOJIHATH BHIYHCIEHHS U IPe00pPa30BaHNUsI BbIPAKEHUIl, COTEPIKAIMX JAeiiCTBUTEIbHBIE
YHCJIA,B TOM YHCJIe KOPHH HATYPAJIBHBIX CTEleHei;
| BBINOJHATH  CTAHAAPTHBIC  TOXKICCTBEHHBIC  MPEOOpPa3OBaAHHS
TPUTOHOMETPUICCKHX,TI0TapU(PMUUECKUX, CTETICHHBIX, UPPAMOHAILHBIX BBIPAXKCHHM.
B nosceonesnoil srcuznu u npu uzyyeHuu opyeux npeomemos:
| BBINOJHATH U OOBSCHATh CPABHCHHE PE3YJIbTATOB BBIYMCICHUN IPH PEIICHUH
MPAKTUYECKUX3a/1a4, B TOM YHCIIC MPUOIMKEHHBIX BRIYUCIICHUHN, HCIIONB3Ys Pa3HbIC
CIO0COOBI CPaBHEHUI;
] 3amuMChIBaTh, CPABHUBATH, OKPYTJISITH YUCIIOBBIC TAHHBIC PEATbHBIX BEIMYHH C
UCTIOJIb30BaHUEMPA3HBIX CHCTEM U3MEPEHUS;
COCTABJIATH U OLEHHBATHh PA3HBIMH CHOCO0AMH 4YHCJIOBbIE BbIPAKEHUSI MPH
pelIeHNUNPAKTHYECKHUX 32/1a4 U 327124 U3 APYrUuX YU4eOHbIX MPeIMETOB
¢ BpINYCKHHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH
—  Hocmusicenue pesynsmamos npedvloyuje2o pazoend,
—  C80O0OHO ONEPUPOBAMb YUCTOBIMU MHOMCECTNBAMU NPU PEULEHUU 3A0aY,
—  NOHUMAMb NPUYUHBL U OCHOBHBLE UOCU PACUUPEHUSL YUCTIOBbIX MHONCECME,
—  81a0emsb OCHOBHLIMU NOHAMUAMU MEOPUU OETUMOCIU NPU Peulenul CIMaHOapmublx 3a0a
—  umemb 6a308bie NPEOCMABLEHUSL O MHONCECMBEE KOMNIEKCHBIX YUCEe,
—  ¢800600HO 8bLINOIHAMb  MONCOECmEeHHble  Npeodpa308aHus
MPUSOHOMEMPUYECKUX, TOSAPUPMULECKUX, CIMENEHHBIX GbIPANCCHUIL,
— e1adems opmynou bunoma Horomona,
—  NpUMeHsImMb NPU peuteHul 3a0ay meopemy o auHetHom npeocmasienuu HO/I;
—  npumeHamsv npu peuwtenuu 3a0a4 Kumatickyro meopemy 06 ocmamkax,
—  npumeHnsamo npu pewteruu 3a0a4 Manyro meopemy ®epma;
—  yMemb BbINONHAMb 3ANUCH YUCAA 8 NOZUYUOHHOU CUCmeMe CUUCTEeHUS,
—  NpUMeHAmMb NpU peuleHuy 3a0ay MmeopemuKo-4uciosvie QYHKYUU: Yucio u cymma
Ooenumeneu, pynkyuio Jinepa;
—  NpUMEeHAMb NPU peuleHul 3a0a4 yenuvie Opoou;
—  NpUMEHAMb NpU  peuleHuu  3a0ay  MHO20YJeHbl ¢ OeUCmUMENbHbIMU U
yenviMukosgduyuenmamu,
—  g1aoemsv NOHAMUAMU NPUBOOUMBLI U HENPUBOOUMDbIL MHO2OUNIEH U NPUMEHAMb UX NpU
peutenuuzaoa;
—  npumeHams npu peuteruu 3a0a4 OCHOBHYIO meopemy aneedpbl;
—  NpUMEHAMb NpU pewenuu 3a0ay npocmetiviue QYHKYUY KOMHIEKCHOU NepemMenHOU KaK
eeomempuieckue npeoopa308aHusl
Ypasuenus u nepasencmea
¢ BpbINyCKHUK HAYYHTCH
'] CB00OOMHO OTMEpUPOBATH MOHATHIMU: ypaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC ypaBHEHUS



M HEPABCHCTBA, YPABHCHME, SBIIAIOIIEECS CICACTBHEM JPYroro ypaBHEHUS, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IPE0OPA30BAHUS yPAaBHEHUH;

] pemath pa3Hble BUAbl YPAaBHEHUN U HEPABEHCTB U UX CHCTEM, B TOM 4YMCIIE HEKOTOpBIE
ypaBHeHUs 3-i u 4-ii creneHel, 1poOHO-palliOHAIbHBIE U HPPALIMOHAIIBHBIE;

'] OBIAAETh OCHOBHBIMH THIIAMH TIOKA3aTENbHBIX, JIOTAapU(PMUYECKUX, HPPALUOHAIBHBIX,
CTCIICHHBIX YPAaBHEHUN M HEPABEHCTB M CTAaHJAPTHBIMH METOJAMH MX PpELICHUH U
IIPUMEHATH UXIIPH PEILIEHUN 3a7a4;

[] npumeHATh TeopeMy be3y K peleHuto ypaBHeHHUI;

'l mpumeHsTh TeopeMy Buera a1 peleHuss HEKOTOPbIX YPaBHEHUI CTEIIEHHU BbIILIE BTOPOI;

| IOHHMMAaTh CMBICII TEOPEM O pPABHOCWIBHBIX M HEPAaBHOCHUIIBHBIX MPeoOpa3OBaHUIX
YPaBHEHHH U YyMETb UX JOKa3bIBaTh;

| BIameTh METOJAMH PEUICHHs YpaBHEHUI, HEPABEHCTB U UX CHCTEM, YMETh BBIOUPATH METO
peteHnst 1 000CHOBBIBATH CBOM BHIOOD;

'] HCIIONIb30BAaTh METOJ HWHTEPBAJIOB [UUIsl pEUICHHs] HEpPaBEHCTB, B TOM YHCIE
JTPOOHO-PALIMOHANBHBIX U BKIIIOYAIOUINX B ce0s MPpallMOHAIbHBIE BHIPAKEHUS;

'] pemath anreOpandyecKkue ypaBHEHUS M HEPAaBEHCTBA M HMX CHCTEMBI C
napameTpamMuanreOpandeckuM 1 rpauueckumM MeTO1aMH;

[] BIageTb pa3HBIMU METOJAMU JI0KA3aTeIbCTBA HEPABEHCTB;

[] pemaTts ypaBHEHHS B LIEJIBIX YHUCIIAX;

'] u300pakaTh MHOKECTBA Ha TIOCKOCTH, 33/1aBa€Mbl€ YPaBHEHHUSMHU, HEPABEHCTBAMH U UX
CUCTCMaMH,

"] cBOOOJHO MCIOJIL30BaTh TOXKICCTBEHHBIC IPEOOPA30BaAHUS NIPHU PEIICHUH YPAaBHCHUN H
CUCTEeMYpaBHEHUI

B nosceounesnoti soricusnu u npu uzyuenuu oOpyeux npeomemos:

'] COCTaBIJIATH M pelIaTh ypaBHEHUS, HEPABCHCTBA, UX CUCTEMBI IIPH PEUICHUH 337249 JIPYTHUX
y4€OHBIX MPEIMETOB;

] BBITIOJHATH OICHKY IMPaBIOIOM00MS Pe3yIbTaTOB, MOJYYaEMbIX MPH PEHICHUH PA3IAIHBIX
YpaBHEHUI, HEPABEHCTB M UX CHCTEM IIPH PEIICHUU 3a1a4 JIPYruX YIeOHBIX IPEIMETOB;

'] COCTaBIIATh W pellaTh YpaBHEHHUS U HEPABEHCTBA C MapaMeTpaMH IMpH PEHIeHUH 33134
JIPYTUXY4eOHBIX TPEIMETOB;

"] COCTaBJIATh YpaBHECHHE, HEPABCHCTBO MJIM WX CHCTEMY, OMHUCHIBAIOIINE PEATbHYIO
CUTYaIIMIOWIIN TIPUKIIAJHYIO 33/1a4y, HHTEPIPETUPOBATh MOIYUYECHHBIE PE3YIIbTATHI,

HCMOJIL30BATH MPOrpaMMHBbIE CPEACTBA MPH PelIeHUH OTAEIbHBIX KJIACCOB YPABHEHHIl U

HEPaBeHCTB

¢ BpINYCKHHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSA

[ Jlocmuoicenue pe3ynibmamos npedvloyuie2o pazoena,

'] c80600HO ompedensmb mun U 6blIOUPAMb MemoO  peuleHusi HNOKA3AMENbHLIX U
Jlocapugmuueckux ypasHeHull U HepageHcme, UppayuoHalbHbIX YPAGHEHUN U HepaseHCcms,
MPULOHOMEMPULECKUX YPABHEHUN U HEPABEHCME, UX CUCTEM,

"1 c680000H0 pewiamsb cucmembl TUHEUHbIX YPAGHEHU,

[l peuiamv OCHOBHbBIE MUNBI YPAGHEHUN U HEPABEHCNEG C NAPAMEMPAMU,

Ul npumensms npu pewrenuu 3a0a4 Hepagencmea Kowu — bByusxoeckoeo, bepnynnu,

"1 umemv npedcmasnenue 0 HepaBEeHCMBAX MeHCOY CPEOHUMU CIEeNeHHbIMU
Dyukyuu

¢ BpINyCKHHUK HAY4YHTCS

(] BiajgeTh MOHATHUSAMH: 3aBUCUMOCTH BEJIMYHH, (QYHKIIHS, apryMEHT W 3HAYCHHE (YHKITHH,
o0nacTh ompeaeneHus U MHOXKECTBO 3HaueHUW (yHKIWHU, rpaduk 3aBUCHUMOCTH, Tpaduk
GyHKIMHM, HYTH (QYHKIHH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3pPAaCTaHHE HA YHUCIOBOM
MPOMEXKYTKEe, YObIBaHHE HA YMCIIOBOM MPOMEXKYTKe, HanbobIllee U HAaUMEHbIIIee 3HAUCHUE
(GYHKITMHM Ha YUCIIOBOM ITPOMEKYTKE, ITeprHouIeckas GyHKIIHS, IEPHO/I, YeTHAS ¥ HEUCTHAS
(GYHKIMH; YMETh IPUMEHSATh YTH MOHATHS IPU PEIICHUH 3a]1a4;

[] BIAAeTh MOHITHEM CTEIICHHAs (YHKIIHS; CTPOUTH €€ TpaduK U YMETh MPUMEHITH CBOHCTBA
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CTETIeHHO! (PYHKLIMU MPH pEIICHUH 3a/ad;

BJIAJCTh MOHATHSIMHU IMOKa3aTeJIbHast (QYHKIUS, SKCIIOHEHTA; CTPOUTh UX TpaUKH U yMETb
NPUMEHSTH CBOMCTBA MOKA3aTENbHON (DYHKIIMM NPU PEIICHUH 3a/1a4;

BJIAJICTh MOHATUEM JOorapumuueckas QyHKIHS;, CTPOUTh €€ TpapuK U yMETb HPUMEHSThH
CBOMCTBA Jlorapu(pMuU4ecKoil pyHKIUH NIPH PELLICHUH 3a/ay;

BJIAJCTh MOHATUSAMHU TPUTOHOMETpPUUYECKHE (YHKIMU; CTPOUTh HX TIpadUKU M yMETh
NPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIUI NP pEIICHUH 3a/1a4;

BJIAJICTh NOHATUEM OOpaTHast (GYHKLUS; IPUMEHSATh 3TO NOHATHUE [P PELLICHUH 3a/1a4;
OPUMEHATh TIPU  PEIICHWHM 3a/a4 CBOMCTBA (YHKUMH: YETHOCTb, MEPUOJAUYHOCTbD,
OTrPaHUYEHHOCTB;

IPUMEHSATh IPU PELIeHUH 3a1a4 peodpazoBaHusl rpauKkoB QyHKIMII;

BJIQJICTh MOHITHSIMH YUCIIOBAs TIOCIIE0BATEIHHOCTh, apu(MeTHIeCKast M TeOMETpUIECKast
IIPOrpeccus;

MPUMEHSTD [IPU PELICHUU 3a]1a4 CBOMNCTBA U MPU3HAKU apu(PMETUUIECKON U T€OMETPUUYECKOM
MPOrPECCH.

B nosceounesnoii sicusnu u npu uzyuenuu Opy2ux yueouvix npeomemos:

0

0

onpeneNnaTh 1Mo rpadukaM M HCIOJIb30BaTh JJIS pelleHHs] NPUKIAJHBIX 3ajJad CBOMCTBa
peaIbHBIX MPOLIECCOB M 3aBUCUMOCTEM (HamOOJbIIME U HAaWMEHBbUIME 3HAYCHUs,
IPOMEXYTKM BO3pacTaHus M yObIBaHUS (YHKLIMH, TNPOMEKYTKH 3HAKOIOCTOSHCTBA,
aCHMIITOTBI, TOUKHU Iepernda, nepuos 1 T.11.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NPAKTUYECKON CUTYaLUU;.

onpenesiTh MO rpadgpukaM MpocTeiiline XapaKTePUCTHKH NMEePHOANYECKHX MPOIeCCOB B
0MO0JIOTHH, IKOHOMHKE, MY3bIKe, PAIANOCBSI3H H JApP. (AMILIMTY/1a, IEPHO/ U T.II.)
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BpInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHThCS

Hocmuoicenue pesynomamos pasoena ll;

671a0emb NOHAMUEM ACUMAMOMbL U YMEMb €20 NPUMEHAMb NPU PeueHUuU 3a0a4,
NPUMEHSMb MemoObl peulerusi npocmetuux ougpepenyuanrbrvix ypasHeruilt nepeozo u
8MOP0O20 NOPAOKO8

Inemenmovl mamemamuueckozo anaiu3a

BhinycKHUK HAy4YuTCS

Brnanets noHaTHeM OeCKOHEUHO yOBIBaroOIIasi FTeOMETpUUEcKas MPOTrpeccus U yMeTh
MPUMEHATHETO IIPU PELICHUU 33]1aY;

MPUMEHSATD JUIsl pELIEHUS 33/1a4 TEOPUIO MPEEIIOB;

BJIQJACTh IIOHATUSIMH OCCKOHEUHO OOoJbIIMe U OCCKOHEYHO MAajlble  YHCJIOBBIE
MOCNIEAOBATEIHbHOCTH M YMETh CPaBHHUBATh OECKOHEUHO OONbIINE U OECKOHEYHO Majble
MOCIIEIOBATEIIbHOCTH;

BJIa/IETh MOHATUSAMU: POU3BOAHAS (DYHKIIMU B TOUKE, TPOU3BOIHAS (PYHKIIHH,
BBIYHCIISATH POU3BO/IHBIEC dJIEMEHTAPHBIX QYHKIIMM 1 UX KOMOMHAITHI;

MCCIe0BaTh (DYHKITMU HAa MOHOTOHHOCTh U SKCTPEMYMBI,

CTPOUTH rpauKH U IPUMEHSTD K PEIICHUIO 33/1a4, B TOM YHCJIE C TApaMeTPOM;

BIIAJICTh MOHATHEM KacaTellbHas K rpaduky (QyHKIIMA U YMETh MPUMEHSATH €r0 MpH
pelIeHnn3anay;

BIIAJICTh MOHATHIMU TIEpBOOOpa3Hast (yHKIIHS, ONIPEIeICHHBIN HHTETPaT,;

npuMeHsTh TeopeMmy HrroTona—JIeiiOHMIIa 1 ee CIeACTBUS JJI PEIICHUS 3a/1a4.

B noeceonesnoul scuznu u npu uzyuenuu Opyeux yueOHbvix npeomMemos:

0

peliaTh MPUKIIAJIHbIC 33aud U3 OUOJOTHH, GU3UKU, XUMHH, SKOHOMUKH U JIPYTUX
PEMETOB,CBSI3aHHBIC C UCCIICIOBAaHHEM XapaKTEPUCTHK MTPOIECCOB;
HHTEPNPETHPOBATH MOJyYeHHbIE Pe3YJIbTAThI

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS

HHocmuoicenue pesynomamos pasoena ll;

Cc80000HO 811ademb CMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYecKo2o aHdIu3a 0is
BbLIUUCTICHUANPOU3B0OHBIX (DYHKYUU OOHOU NEPEeMEHHOU,
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C80000HO NPUMEHAMb ANNAPAM MAMEMAMUYECKO20 AHAIU3A 018 UCCIe008aHUsSL (DYHKYUL U
nOCMpoenust 2paghuxos, 8 Mom YUCLe UCCIe008AHUSL HA BbINYKILOCTb,

onepuposams noHsmuem nepeooopa3Holl GyHKyuU OJis peueHus 3a0a4;

061a0emb OCHOBHbIMU c8eOeHUusAMU 00 unmeepare Hvtomona—Jletibnuya u e2co npocmeriuiux
NPUMEHEHUSX,

ONnepupoBams 8 CMAHOAPMHBIX CUMYAYUSX NPOUZBOOHBIMU BbICULUX NOPAOKOS,

YMemb NPUMEHSIMb NPU PeueHuy 3a0ay C80UCMEA HENPepPblEHbIX (DYHKYULL

YyMemb NpUMeHAMb npuU peulenuy 3a0ay meopemul Betiepwumpacca

yMemb GbINOIHAMb NPUOIUNCEHHbIE BbIYUCTEHUS (MEeMOObl peuleHUs YpasHeHuUl,
BbIUUCTICHUSONPEOECTIeHHO20 UHMe2Pala);

YMemb NPUMEHSIMb NPUTOAHCEHUE NPOU3BOOHOU U ONPEOeSIeHHO20 UHMESPAlad K PEeUeHUio
3a0auecmecmeo3HaHUsL,

611a0ensv NOHAMUAMU 6MOPAsL NPOU3BOOHAL, BLINYKIOCMb 2pAPUKA GYHKYUU U yMemb
uccnedosams (GYHKYU Ha 8bINYKI0CHb

Cmamucmuka u meopus eposAsmHoCcCmeil, 102UKa U KOMOUHAMOPUKa

BrInycKHUK HAYyYHTCH

OnepupoBaTh OCHOBHBIMH OIMCATEIHHBIMU XapaKTEPUCTHKAMU YMCIIOBOTO HabOpa,
MOHSATUEMICHEPAJIbHASI COBOKYITHOCTh M BRIOOPKOH W3 Hee;

ONEpPHPOBATH TOHATHUAMHU: YACTOTAa M BEPOSATHOCTh COOBITHS, CyMMa W
POHU3BEICHIUEBEPOATHOCTEH, BEIYUCIIATH BEPOITHOCTH COOBITHI HAa OCHOBE IO/ICYETA YNCIIa
HCXOJIOB;

BJIaJICTh OCHOBHBIMH IMOHITUSIMH KOMOMHATOPUKU U YMETh UX MPUMEHSATH IIPH PEIICHUH 3371a4;
UMETh MPECTABICHUE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

UMETh TpPEICTAaBICHHE O JTUCKPETHBIX W HENPEPHIBHBIX  CIy4aifHBIX

BEJIIMYMHAX UpACIPEICIICHHUSIX, O HE3aBUCUMOCTH CIyYaiHbIX BEJIMYHH;
UMETh NPECTABICHUE O MATEMAaTHYCCKOM OXKHIAHUH U JTUCIIEPCUHU CITyYaHBIX BEJIINYHH;
UMETD MPECTABICHUE O COBMECTHBIX PACIIPEICIICHUAX CITyYaiHbIX BEJIHYUNH;

MOHUMATh CYTh 3aKOHA OOJIBIIMX YUCET U BBIOOPOYHOTO METOJIa U3MEPEHUS BEPOSTHOCTEH;
UMETh TpPEICTAaBICHHE O HOPMAJIBHOM  paclpelelieHnd M IpuMepax
HOpMaTbHOPACHPEeIEHHBIX CIIy4aliHbIX BETUYHH;

UMETb NPEACTABICHNE O KOPPEISIHUY CITyYaiHbIX BEINYHH.

B nosceonesnoii srcuznu u npu uzyuenuu opyeux npeomemos:

0
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BBIUMCIISTH WM OLIEHUBATh BEPOATHOCTH COOBITHIA B peaibHOM

YKU3HU; BEIOMPATh METO/IbI MOAXOASAIIETO MPEACTaBICHUS U

00pabOTKH TAaHHBIX

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS

HHocmuoicenue pesynomamos pasoena ll;

umems npedcmasiienue o0 YeHmpaibHoU npedebHOl meopeme;

umems npedcmasienue o 8blOOPOYHOM KOIPpuyuenme Kopperayuu u TUHeUHol pecpeccuu;
umemsv npeocmaegieHue 0 CMaAmuUCmMuyeckux 2unomesax u npoeepke
CMAamucmu4eckoucunomesul, 0 Cmamucmuke Kpumepusi u ee yposHe sHa4uMoCmu,

umems npedcmasiienue o C8;A3U IMIUPUYECKUX U MEeOPEeMUYeCcKUX pacnpeoeneHull;

umMemsv npedCcmasiieHue 0 KOOUpo8anuu, 080UUHOU 3aNUCU, OBOUYHOM Oepege;

671a0emsb OCHOBHBIMU NOHAMUAMU Meopuu 2pagos (epagh, eepuiuna, pedbpo, cmeneHs
8epULUHbL, NYMb 6 epagde) u ymems NPUMEHAMb UX NPU PEUeHUU 3a0aly,

umems npedcmasiienue 0 0epesbsx U ymems NPUMeHsAMb Npu peueHun 3a0ay,;

611ademsv NOHAMUEM CBAZHOCHb U YMemb NPUMEHAMb KOMIOHEHMbl C8A3HOCMU Npu
peutenuuzaoa;

yMemb 0Cyuecmeaisims nymu no peopam, 00xoovi pebep u epuiun epaga;

umems npedcmasienue 00 dNEPOBOM U 2AMUTLINOHOBOM NYMU, UMeMb NPedcmasieHue o
MPYOHOCIU 3a0A4U HAXOHCOCHUS 2AMUTLIMOHO8A NYMUL,
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61ademsb NOHAMUAMU KOHEUHble U CUemHble MHONCeCMB8a U yMemyb UxX npuMeHsIms npu
peuieHuu3aoauy,

YMemb NPUMEHAMb Memoo0 MamemMamudeckoll

UHOYKYUU, yMemb NPUMeHAmMsb npunyun /fupuxie npu

peuienuu 3a0a4Tekcmosvle 3a0auu

BoinycKHUK HAy4YuTCS

Pewats pa3Hble 3a1a4M IOBBIIEHHOW TPYIHOCTH;

aHAIM3UPOBATh YCIOBUE 3a/ayd, BHIOMpATh ONTHMAJBHBIA METOJA pelICHUs
3a/1a4M,paccMaTpUBasi pa3IMyHbIE METOIbI;

CTPOUTH MOJIEIIb PEIICHHS 3aJa4H, IPOBOUTH JOKa3aTeIbHbIE PACCY)KICHUS PU PEIICHUN
3a7aui;

pewmath 3amayu, Tpedyromue nepedopa BapHaHTOB, IPOBEPKU yCIOBUH, BEIOOpa
ONTUMAJILHOTOPE3YIbTaTa;

AQHAJIM3UPOBATh M MHTEPIPETUPOBATH MTOJYYCHHbBIE PEIICHUS B KOHTEKCTE YCIOBHUS 3aJIayH,
BBIOMPATh PEIICHHS, HE IPOTUBOPEYALIHE KOHTEKCTY;

NEepPEBOANTH MPH PEIICHUH 331241 MH()OpMALNIO U3 OJHON (OPMBI 3aIHCH B JPYTYIO,
UCTIONIB3YSIPH HEOOXOAUMOCTH CXEMBI, TaOJIHIIBI, TPAPHKH, AUATPAMMBI.

B nosceonesnoui sorcusnu u npu uzyuenuu opyaux

|

npeomemos. penaTb IPaKTUYECKHUE 3a0a4H U3

npyrux npeametos I'eomempus

BbinycKHUK Hay4YHuTCS

Brnagerp reomerpuueckMMM ~TOHATUSMU TpU  pEUIEHMM 3aJad U [POBEAECHUU
MaTEeMaTUYECKUX PacCyKICHUI;

CaMOCTOSITENIbHO  (POPMYJIMPOBATh OIPENEIEHUS] T'€OMETPHUUECKUX (UIyp, BBLABUIaTh
TUIIOTE3bl O HOBBIX CBOMCTBAaX M MpPHU3HAKAX T€OMETPUYECKUX (UTYp U OOOCHOBBIBATh WM
OIpoBepraTh WX, 00001IaTh UM KOHKPETU3UPOBATh PE3ybTaThl HA HOBBIX Kilaccax (uryp,
IPOBOJUTH B HECIIOKHBIX CIydasx KIacCUPUKAIMIO (GUTYp 110 pa3IMYHBIM OCHOBAHUSIM;
UCCIIeIOBaTh YEpTEXM, BKIIIOYas KOMOMHaUuU (Uryp, U3BJIEeKaTbh, WHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABIEHHYIO Ha YepTexax;

pemarh 3a7a4u reOMETPUUECKOr0 COAepKaHuUsl, B TOM YHUCII€ B CUTYallUsX, KOT/la allrTOPUTM
pelIeHNs HE CJIEeNyeT SIBHO M3 YCJOBHSI, BBIOJHATH HEOOXOIUMBIE JUISl pEUIeHMs 3ajauu
JIOTIOJTHUTEIIBHBIE TOCTPOEHUS], UCCIIE0BAaTh BO3MOXKHOCTh IPUMEHEHUs TeopeM U (popmyit
JUISl pELLICHNUs 3a/1a4;

yMeTh (hOpPMYIMPOBATh U JOKA3bIBATh TEOMETPUUECKUE YTBEPIKICHUS;

BJIA/IETh IOHATUSAMHU CTEPEOMETPHUH: IPU3MA, NTapaJUIENIECNIUIIE]], TNPaMHIa, TETPa’Ip;

UMETh NMPEJCTABIEHUS 00 aKCHOMAaX CTEPEOMETPHUH U CIEACTBUIX U3 HUX U YMETh
NPUMEHSTh UXIIPU PELLIEHUH 3ajay;

YMETb CTPOUTH CEUYEHUSI MHOTOI'PAaHHUKOB C HCIIOJIB30BAaHUEM Pa3JINYHbIX METOJIOB, B TOM
YHCIIEN METOAA CIIE/IOB;

UMETh MPEJICTABICHNE O CKPEIIMBAIOIINXCS MPSAMbIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YroJI UPACcCTOSIHUE MEXAY HUMH;

IPUMEHSTHh TEOPEMBI O NAPAUIEIbHOCTU NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE NPHU
pelieHnn3anay;

YMETb IPUMEHSATH NapauleIbHOE IPOSKTUPOBAHUE ISl H300paskeHus puryp;

YMETb IPUMEHSTH MEPIEHIUKYIISIPHOCTH MPSIMON U INIOCKOCTH IIPU PELLIEHUH 3a/1a4;

BJIA/IETh MOHATUSMHU OPTOIOHAJIBHOE NIPOEKTUPOBAHUE, HAKIIOHHBIE U UX MPOEKIIMH, YMETh
IIPUMEHSTH TEOPEMY O TPEX NEPIEHAUKYIIApaxX MPH PELICHUN 33]1a4;

BJIQ/IETh MOHATHSIMH PACCTOSHHUE MEXAYy (UIypaMH B MPOCTPAHCTBE, OOIIMI
NEPIEeHIUKYIAPABYX CKPEIINBAIOIINXCS MPSAMBIX U YMETh IPUMEHSTh UX MPU PEUICHUH
3a/1ay;

BJIQ/IETh TIOHATHEM YIOJ MEXIY NMPSAMOM U IUVIOCKOCTHIO U YMETh MPUMEHSThH €ro MpH
pelieHnn3anay;
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BJIQJIETh MOHATUSMHU JBYTPAHHBIA YTOJ, YTOJI MEXIY IIOCKOCTSMH, MEepPHEHAUKYISIpPHbIE
IUIOCKOCTH U YMETh IPUMEHSTh UX MPU PELICHUH 3a/1a4;

BJIQJIETh MOHATUSMU IPU3Ma, NapauleJenune] 1 IPUMEHATh CBOWCTBA Mapaliesenumneaa
MPUPEIICHUH 33/1a4;

BIIAJICTh MOHSTHEM MPSAMOYTOJIbHBIN MapasuiesienuIe]] 1 IPUMEHSITh €ro IPU PEIICHUH 3a/1a4;
BIIAJICTh MOHATUSMU NMHUPAMUJIA, BUIBI TUPAMUJ, SJIEMEHTHI MPABHIBHOW MUPAMUJIBI U
YMETBIPUMEHSATh UX MPU PEIICHUU 3a]1a4;

UMETh MpEACTaBICHUE O TeopeMe Diijiepa, MPaBUIbHBIX MHOMOTPAHHUKAX;

BJIa/IETh NOHATHEM IIJIOLIA/IN [TIOBEPXHOCTEH MHOTOTPAHHUKOB U YMETb IIPUMEHSATH €0 NpU
pEllIeHNN 3a/ay;

BJIAJICTh MOHATUSAMH TeJa BpalleHHs (UWIMHID, KOHYC, Map U cdepa), UX CEYCHUs u
YMETBIIPUMEHATh UX NIPH PELLICHUHU 3ajiay;

BJIAJICTh MTOHATUSAMH KacaTellbHble IPSAMbIE U IJIOCKOCTH U YMETh IPUMEHATh U3 IpU
pelleHnn3anay;

UMETb IPEJCTABICHUS O BIIMCAHHBIX U ONUCAHHBIX cepax U yMeTh NMPUMEHATh UX MPHU
peLlIeHUH 3aj1ay;

BJIAJCTh MOHATUAMHU 00BEM, 00BEMbl MHOTOTPAHHUKOB, TEJ BpAIllEHUs U HNPUMEHSTh UX
pUPELICHUH 3a]1aY;

UMETb IPE/ICTaBIEHUE O pa3BepTKe LWIMHAPA M KOHYCA, IJIOMIA OBEPXHOCTH
LWIMH/PA UKOHYCA, YMETh IPUMEHSTh X IPHU PEIICHUH 3a/1a4;

UMETH NPECTABIECHUE O TUIOIIAIU CPEePbl U YMETh IPUMEHSTH €r0 IIPU PELLICHUH 3a/1a4;
YMETh pelIaTh 3a/1a41 Ha KOMOMHALMU MHOTOTPAHHUKOB U TeJl BPALLCHUS;

UMETh IpeJICTaBlIeHHe O MOJO0OMH B IPOCTPAHCTBE M YMETh pellaTh 3a7ayd Ha
OTHOLIEHHEOObEMOB U ILJIOLIAAEH TOBEPXHOCTEN OJOOHBIX (QUTYD.

B nosceonesnoti sorcusnu u npu uzyuenuu opyeux npeomemos:
COCTABJISAITH C MCIIOJIb30BAHUEM CBOCTB reOMeTPHYECKUX (PUIyp MaTeMaTH4ecKre MO1e/H
JJIA pellIeHus 32124 MPAKTHYECKOr0 XapaKTepa M 3a1a4 U3 CMEeKHBIX IMCUUIINH,
HCCJIeA0BATH MOJIyYeHHbIe MO/IeJIM U HHTePNPEeTUPOBATH Pe3yJbTaT

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS

Hmems npedcmasnenue 06 akcuomamuieckom memooe;

611a0emsv NOHAMUEM 2eoMempudecKue mecma modex 8 NpoOCMpancmee u ymens
npUMeHsamyb UXOJisl peueHus 3a0ay;

yMemb NPUMEHIMb 0I5l PEUEHUsL 3A0ay CEOUCMEA NIOCKUX U O8YSPAHHBIX YeIlo8,
MpexepanHo2oyend, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPeXePaHHO20 Yeld;

a11ademsv NOHAMUEM NEPREHOUKYTIAPHOE cedeHUue NPUMbL U YMemb NPUMEHIMb €20 npu
peuleHuu3a0ay;

umems npedcmasgierue 0 080UCMEEHHOCMU NPABUTbHIX MHO20CPDAHHUKOS,

61a0emsv NOHAMUAMU YEHMPATIbHOE U NAPALIEIbHOe NPOEKMUPOBAHUE U NPUMEHAMb UX
NPUNOCMPOEHUU CEYEHUTI MHO2OZPAHHUKOS MEMOOOM NPOEKYULL,

umMemsv npedcmasiienue 0 pazeepmKe MHOSOSPAHHUKA U Kpamyauuiem nymu Hd
NOBEPXHOCTMUMHO20SPAHHUKA,

umems npedcmasiienue 0 KOHUYECKUX Ce4eHUsX,

umMemsv npedcmagieHue 0 Kacarwuxcsi cghepax u KoMOuHayuu men 8paujeHus u ymems
NPUMEHAMb UX NPU PeUeHUU 3a0ay,

NPUMEHAMb NPU peueruy 3a0ay GopmyLy paccmosHus Om moyKku 00 NIOCKOCHU,

61a0emsv pasHbIMU CROCOOaMU 3A0AHUSL NPAMOU YDAGHEHUAMU U YMeMmb NPUMEHAMb Npu
peuieHuu 3a0a4,

NPUMEHSAMb NPU PeueHUU 3a0ay 1 00KA3AmenbCnee meopem 6eKmMopHblll MEMoo U Memoo
KOOpOuHam;

umems npedcmasieHue 006 aKcuomax oovema, npumMeHsms Gopmynvl 00vemos
NPAMOY20IbHOCONAPaNIeNIenuneodd, NPUMvl U RUPAMUObL, Mempa’opa npu peuleHuu 3a0ay;
NPUMEHAMb meopembl 00 OMHOWEHUAX 00bEeMO8 NpU peulenul 3a0a4;
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NpUMEHAMb UHMe2panl Ol GbIYUCIEHUS 00beMo8 U NOGepXHOCmel mell 8paAueHuUsl,
8bIYUCTEHUS NIOWAOU Chepuyecko2o nosca u 00vema waposozo Clos;

umemsv npeocmasienue O OBUICEHUAX 6 NPOCMPAHcmee. NaApallelbHOM nepeHoce,
cumMmMempuu  OMHOCUMEIbHO  NIOCKOCMU,  YEHMPAIbHOU  CUMMEmpUuu,  nogopome
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX NPU peuleHUuU 3a0ay;
umems npedcmasienue o nI0Waou OpMmMo2OHAILHOU NPOEKYUU,

uMems npeocmaesieHue 0 mpexeparHHoM U MHO20ZPAHHOM Yeie U NPUMEHAMb C8OUCMEd
NIOCKUXY 2108 MHO2OZPAHHO20 Yeld NPU PeeHuu 3a0ay,

uMemsb npeocmasienuus 0 npeoopPa308aHuL NOO0OUS, 2OMOMEMUU U YMemb NPUMEHIMb UX
npupeweHuu 3a0ay;

yMemb pewams 3a0a4y Ha NAOCKOCMU Memooamu

cmepeomempuu; ymems npuUMeHsIms hopmyvl 00vemo8 npu

peuteHuu 3a0ay

Bekmopul u koopounamwl 6 npocmpancmee

BbInyCKHUK HAYYHTCS

BraneTh MOHATHUSAMEU BEKTOPBI U KX KOOPIUHATHI,

YMETb BBINOJIHATH OTIEPAIIMH HaJl BEKTOPAMU;

UCTIOJIB30BaTh CKAJSIPHOE MTPOU3BEACHNE BEKTOPOB IPH PEIICHUH 3a7ay;

NPUMEHATh YPaBHEHHUE IJIOCKOCTH, (DOPMYJy PAcCTOSIHUS MEXAYy TOYKaMH, YpPaBHCHHE
cephInpy peIIeHUH 3a/1a4;

IPUMEHSTHh BEKTOPHI U METO]] KOOPJMHAT B MIPOCTPAHCTBE MPH PEUICHUH 3a/1a4
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS

Jlocmuoicenue pezynomamos pasoena ll;

Haxooums 00vem napaiieienunedd u mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX GEPULUH,
3a0asams NPAMYIO 8 RPOCMPAHCMEBE,

HAXo0umsv paccmosuue oOm MmMoYKU 00 NIOCKOCMU 6 cucmeme

KOOPOUHAM, HAXOOUMbPACCMOSIHUE MEHCOY CKPEUWUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU 6
cucmeme KOOpOUHam.

Hcemopusa mamemamuru

BbINMyCKHUK HAYYHTCS

HmeTh npecTaBIeHNE O BKJI/Ie BBIIAIONIUXCSI MATEMAaTHKOB B pa3BUTHE HAYKH;
MOHUMATh POJIH MaTEMATHKHU B pa3BuTHH Poccumn

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS

HHocmuoicenue pezynomamos pasoena |l

Memoovt mamemamuxu

BbINMyCKHUK HAYYHTCS

Hcmonp30BaTh OCHOBHBIE METOJBI JTOKA3aTeNbCTBA, MPOBOIUTH JIOKA3aTEIbCTBO U
BBITIOJTHATHONIPOBEPKEHHE,

NPUMEHSTh OCHOBHBIE METO/IbI PEIICHHUS MATEMaTHIECKUX 33/1a4;

HA OCHOBE MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEePH30BaTh KPacoTy U
COBEPILIEHCTBO OKPYKAIOIIETO MUPA U TPOU3BEACHNHN HCKYCCTBA;

MPUMEHSTh POCTEHIIINE MPOTPAMMHEIE CPEICTBA U JIEKTPOHHO-KOMMYHHKAITHOHHBIE
CUCTEMBITIPH PEIIEHUU MaTeMaTHIEeCKHX 3a]1a4;

MMOJb30BaATHCA NPUKJIAAHBIMUA IIPpOrpaMMamMi U NMporpaMmMaMi CUMBOJIBHBIX BBIYHCJIEHHH
AJIAUCCIICA0BAHUA MATEMATHYECCKUX 00bEKTOB

[
[

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS

Jocmuoicenue pezynomamos pasoena ll;

NPUMEHAMb MamemMamudeckue 3HaAHUs K UCCIe008aHUI0 OKPYHCAIOWe20 MUpd
(mooenuposanueguzuueckux npoyeccos, 3a0a4uu SIKOHOMUKLL)



COJEPXAHME YUEBHOI'O PA3IEJIA
MOIYJIb AJITEBPA

1. IoBTOpenue kypca 10 kiacca

2. TpuroHomerpuyeckue (PyHKIUH
Tpuronomerpuyeckue GyHKIMH Yy = Sin X, Y = COS X, Yy = tg X, Yy = ctg X, UX CBOWCTBa U TpauKu.
[lepuonu4HOCTh (DYHKIIMU, OCHOBHOM MEPUO/I.
OOparHbIe TPUTOHOMETPUUYECKHE PYHKITUU, UX TPAPUKH.

3. [IpousBoaHAs U ee TeOMeTPUYECKH CMBICJ
[TonsiTue o npexaene nociaenoBaTenbHOCTH. CyLIECTBOBAaHUE MIpeiea MOHOTOHHOM
MIOCJIEIOBATEIbHOCTH. J{JIMHA OKPYKHOCTH U IUIOLIAAb KPYyra KaK Ipeaesibl
MIOCJIEI0BATEIbHOCTEM.
[TonsiTrie 0 HEMPEPHIBHOCTH (PYHKIIUU.
[TonsiTue o mpou3BoAHON (HYHKIHMH, PU3HMUECKHA U T€OMETPHIESCKUI CMBICI IPOU3BOTHOM.
YpaBHeHHe KacaTteabHOU K rpaduky ¢GyHKIuU. [[poM3BOAHBIE CYMMBI, Pa3HOCTH, TIPOU3BEICHUS,
4acTHOTO. [Ipor3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

4. llpuMeHeHUe MPOU3BOAHOM K HCCIeTOBAHNIO PyHKIMA
[TpumeHeHre mPOU3BOTHON K UCCIEeIOBaHUIO (YHKIUI U TocTpoeHuto rpadukos. [Ipumepst
WCIIOJIb30BAHUS MPOU3BOIHOM /IJIs1 HAXOXK/ICHUS HAWTYUIIEro PEIICHHs B IPUKIIAAHBIX, B TOM
YHCIIe COUMATbHO-3KOHOMUYECKHX, 3a1auax. HaxoxneHnne ckopocT AJis Ipoliecca, 3aaHHOT0
dopmyoit unu rpadpukom. Bropas mpousBogHast U ee HGU3HUESCKHIA CMBICII.

5. UuTerpana

[TepBoobpaznas. ®opmyna Herotona—Jlelibnuna. Ilonamue 06 onpedenenHom unmezpae

KaK naowaou Kpueonunelunot mpaneyuuy. lIpuMepsl TPUMEHEHHUST MHTETpaia B QU3UKE H

T€OMETPHUH.

6. KomOnHaTopuka, BeposITHOCTb M CTATHCTHKA.

7. AToroBoe noBTOpeHuEe Kypca ajaredpbl 1 Ha4ajla aHAIU3a

MOJAYJb I'EOMETPUSA

11 xkaacc

1. BekTOpHI B NPOCTPaHCTBE
Bekropel. Moayns BekTopa. PaBeHcTBO BekTOpoB. Ci0kKeHHE BEKTOPOB U YMHOXKEHHE BEKTOpa
Ha 4ucio. Yrou Mexay Bekropamu. KommianapHsie BeKTophl. Pa3iioskeHne BeKTopa 1o TpemMm
HEKOMITJIAaHapHBIM BEKTOpaM.

2. MeTo KOOPAMHAT B MPOCTPAHCTBE
Koopannats! 1 BeKTOpHI. [{ekapTOBbI KOOPAMHATEI B IPOCTpaHCTBE. DOpMyIIa pacCTOSHUSA
MEXy ABYMS TOUKaMU. Y paBHEHMs cepbl U TuiockocTH. Popmyna paccTOSIHUS OT TOUKH J10
MJIOCKOCTH.

KoopanHaTsl TOUKH ¥ KOOpAUHATHI BekTOpa. CKalsipHOE MpOU3BeIeHIE BEKTOPOB. JBHKeHNE

3. Hnaunap, KoHyc, map
Hunmunap. [Tnomane noBepxHoctu nuanHapa. Konyce. [Tnomans moBepXxHOCTH KOHYCA.
VYceuennsrit konyc. Chepa. llap. Bzaumuoe pacnonoxenue ceps! 1 miockocT. KacarenpHas
1ockocTh K cdepe. [Tnomans cheps.

4. Oobembl Tes. O0bEMBI MHOTOTPAHHUKOB, IUJIMH/APA, KOHYCA.
O6mwem npsmoyronasHOro napamienenunena. OobeM npsaMoil mpu3Mbsl U HWIHHAPA. OObEMBI
HAKJIOHHOH MPU3MBI, TUPAMHUIBI M KOHYCA.

5. O0bem mapa u oAb chepbl
O6bem mapa u mwomazas cgepbl. O0bEMbI IIAPOBOTO CErMEHTA, IIAPOBOIO CJI0S U IIAPOBOTO
CEeKTOpa

6. O6o0maoee moBTopeHue. Pemenne 3agay



TemaTnuyeckoe NIaHMPOBaHUE

Ne B
n/ T.4.
0| 4acel | DIJIEKTPO
o HHbIC
pabo | (uudpon
qeit bIC)
HaumMeHoBaHue pa3iesinoB u TeM KonuuectBo yacos
HpOrpaMMBI mpor | oOpasoBa
pam TENbHbBIC
Me pecypehl
BOCII
UTaH
usi
Bceero | KP 1P
1 | IloBTopenne kypca 10 kiacca 7 2 https://res
h.edu.ru/

2 | TpuroHomerpuyeckue pyHKIHH 17 1 https://res

h.edu.ru/

3 | IpousBoaHasi U ee reOMeTPHYECKHI 22 1 1 https://res
CMBICT h.edu.ru/
BocnumamenvHuiii ypok no meme:

«Hnmepnem 3asucumocmo»

4 | [IpuMeHeHUEe MPOU3BOIHOM K 18 1 1 https://res
ucciea0BaHuio GyHKIMii h.edu.ru/
BocnurareJbHbIN YPOK 110 TeMe:

«IK0J0rNYecKHe MPodIeMbl HALLIETO
MOCEJTKA

5 | HuTerpan 10 1 1 https://res
BocnuraTtejbHbI YPOK 10 TeMe: h.edu.ru/
«CnopT u 310poBBE»

DJ1eMeHThI KOMOMHATOPUKH 10 1 https://res
h.edu.ru/

6 DJieMeHTbl TEOPUU BEPOSITHOCTH 10 1 https://res

h.edu.ru/
Iloemopenue Kypca anceopot u Havan 73 4 https://res
Mamemamuieckozo ananu3a h.edu.ru/
165
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CONEP/KAHUE YYEBHOI'O PA3/IEJIA I'EOMETPUA

1. TloBTOpeHnune. BekTopbl B MIPOCTPaHCTBE

OcHOBHas IEJIb: O606HII/ITI> H3y‘l€HHBII>i B 0a30BOH IIKOJIE MaTepuagl 0 BCKTOpAaxX Ha IINIOCKOCTH,
JaTh CUCTEMaTHYECKHE CBEACHHUS O ICHCTBUAX C BCKTOpaMHU B IMIPOCTPAHCTBC. OCHOBHOC BHUMaHHE
YACIACTCA PCIICHUIO 3a1a4, TaK KaK I[Py 3TOM y4allueCs OBJIaACBAIOT BEKTOPHBIM METOOM.

2. Metona KOOPAUHAT B IPOCTPAHCTBE

[IpssMmoyronbHas cucremMa KOOpJAMHAT B mpocTpaHcTtBe. KoopnuuHatel BekTopa. CBsi3b MEXKIY
KOOpJIMHATAMM BEKTOpa M KoopAauHaTamu Touek. lIpocreiimme 3amaun B KOOpAMHATax. YToil
MEXIy BEKTOopamMu. BbluucieHue yrioB MeEXIy HNpsSIMBIMH W IUIOCKOCTSAMHU. LleHTpanbHas
cumMmetpust. OceBast cummeTpus. 3epkanbHas cummeTpust. [lapamienbHblil nepeHoc.

3. HuauHap, KOHYC U map

[Tonsitue nmnunapa. [lnomane nosepxuoctu uunuuapa. I[onstue konyca. Ilnomanps noBepxHocTH
KoHyca. YceuéHnbiii konyc. Cdepa u map. YpaBaenue cepsl. Bzanmuoe pacrionoxenune chepsl 1
wiockocTH Kacarensnas miockocts k cdepe Ilmomans cdepsr.

4. O0bEéMBI TeJ

[Tonstue o6béMa. OOBEM mpsiMoyrosbHOTO mMapamuienenunena. O0béM npsmoil npuzMel. O0BEM
nUIuHApa. Berancnenrne o0bEMOB TeJl C TOMOIIBIO ONpeAeIeHHOro uHTerpana. O0bEM HaKIOHHOU
npu3Mbl. O0BEM upamuel. O0BEM KoHyca. O0bEM mapa. O6bEM MIAPOBOrO CErMEHTa, IIAPOBOTO
cIios ¥ mapoBoro cekropa. [Inomans chepsl. Konmponvuas paboma Ne3 no meme « O6vémuvl men »

5.0000maromee nopropenue. Pemenue 3agau
[TapannensHOCT, TPSIMBIX W IUIOCKOCTEH. [lepneHAuKYIIpHOCTh MPSAMBIX H  IJIOCKOCTEH.

MHororpanHuku. Meroa KOOpAMHAT B IPOCTPAHCTBE.

TEMATHYECKOE INTAHUPOBAHUE

Ne B One
n/ T.4. KTpO
i 9achl | HHBI
1o e
pabo | (uud
yen poB
Ipor | ble)
HaumenoBanue pa3feinoB u TeM KonnuecTBo yacos pam obpa
MIPOrpaMMbl
Me 30Ba

BOCI | TEJb
UTaH HBbIC
usi pecy

Bcero KP I1P

1 | [loBropenue 2 https:/

BekTopsl B mpocTpaHcTBe 7 https:/

2 | Merox xoopamHar B mpocTpaHctse. | 14 1 https:/
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BocrurarensHbiit ypok mo teme: «Kak [resh.e
MMOTOTOBUTHCS K IK3aMEHAM» du.ru/
Hunuumap, KOHYC u mrap. | 9 https:/
BocrurarensHbiit ypok mo teme: «Kak [resh.e
HCII0JIb30BATh CBOM IPABay du.ru/
OO6wembl Ten. BociuratensHblil ypok mo | 17 https:/
Teme: «YdYeHble — MaTeMaTHKd M HX [resh.e
BKJIAJ B HAYKY» du.ru/
Oo6oOmraromee moBropeHue. Pemenne | 17 https:/
3anad. PesepB. BocniurarensHblil ypok 1mo [resh.e
Teme: «YcIex, peagbHOCTh WM MeuTa?» du.ru/

Bcero
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