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I Ilmanupyemble pe3yJbTAaThl 0CBOCHHS y4yeOHoro npeamera
Aunredpa

BermyckHuk HayuuTes B 9 kinacce (17151 HCNOMB30BAHNS B MIOBCEAHEBHOH KH3HH U 00ecIIeyeHHs
BOSMOKHOCTH yCHEIIHOro NPoJi0/KeHHst 06pa3oBaHus Ha 6a30BOM ypOBHE)
JJIeMEHTBI TEOPHH MHOXKECTB H MATEMATUYECKOH TOrHKH

® Ornepuporate Ha 06a30BOM YpOBHE' MOHATHAMM: MHOXKECTBO, JJIEMEHT MHOXKECTBA,
MOJIMHOJKECTBO, NPUHA/JIEKHOCTE;

® 3aJlaBaTh MHOJKECTBA MEPEUUCTIEHUEM HX DEMEHTOR;

© HaxXOIWTP IIEpeceyeHue, 00beMHEHHE, TTOIMHOKECTBO B POCTEHIINX CUTYyalIMAX;

® OIepupoBaTh Ha 0a30BOM YpOBHE IMOHATHAMH: OIpeje/cHHe, aKkcuoma, Teopema,
IOKa3aTeILCTBO;

¢ TPHUBOAMTE MPUMEPE] U KOHTPIIPUMEDPEI IS IOATBEPKIEHHS CBOMX BBHICKA3BIBAHHIA.
B nosceonegnoii sticusnu u npu uzyyenuu opyaux npeomemog:

®  HCINOJB30BaTh rpaMyEcKoe MpejiCcTaBIeHHe MHOIKECTB TS ONHCAHMS peanbHbIX TIPOIECCOB U
SIBIIEHHH, TIPU PELIEHUH 3a]1a9 APYIUX YUeOHEIX IPEIMETOB.
TosxnecrBenHble npeobpasoranus

°  BRIMONHATS HeCNOXKHBIE MPe0GPA3OBAHMA [l BEIYHCIEHHS 3HAYCHHI THCIOBBIX BBEIPaKEHWH,
CONCPIALIMX CTENCHH C HATYPANBHEIM TOKa3aTeNeM, CTENEeHH C LEIEIM OTPHLUATETEHEIM MOKa3aTeneMm;

®  HCHONMB30BaTh (HOPMYIBI COKPAIIEHHOTO yMHOMKCHHSA (KBampaT CYyMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTB KBaJpaTOB) A5 YIPOIUEHHS BEIYUCICHUH 3HAYE HUI BBIPAIKEHHI;

®  BBIIOJHATE HECNOXKHBIE NpeobpasoBaHusl APOOHO-IHHEHHEIX BBID@KEHUH WM BBIPAKEHHMI C
KBa/IpaTHBIMU KOPHAMHU,
B nosceonesnoii scusnu u npu uzyuenuu opyzaux npeomemos:

®  NOHMMATEb CMBICI 3AIIMCH YKCJIa B CTAHIAPTHOM BHIE,

®  OIepHPOBATh Ha 0a30BOM YPOBHE TMOHITHEM «CTAHIAPTHAS 3AITUCE THCIAY.
YpaBHeHusi U HepaBeHCTBa

e  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHAMM: PaBEHCTBO, YUCIIOBOE PABEHCTBO, YypaBHEHHE,
KOPCHE YPaRHCHHA, PELICHHE YPABHEHMUS, YHCIIOBOE HEPABEHCTRO, HEPABEHCTRO, pelleHre HepaBeHCTRa,;

®  TIPOBEPATH CNPABEANMBOCTE YHCIOBBIX PABEHCTB M HEPABEHCTE;

L pelars TMHEHHEBIE HEPABCHCTBA W HECJIOXKHBIE HEPABEHCTBA, CBOOAIIIHECS K HHHeﬁHBIM;

'3necs u nanee — Pacro3HABATE KOHKPETHBIC MPUMEPDI OOIIHX NOHATHIH [0 XapAKTEPHLIM TPH3HAKAM, BLITIQNHATS ACHCTBHS B
COOTBETCTBHH C ONPE/IENEHNEM W MPOCTEHIIMMH CBOHCTBAMH MOHATHI, KOHKDPETH3HPOBAT npuMepamu ofIIHe noHATHS.



®  pewath CHCTEMBI HECIOKHBIX JIMHEHHBIX YpaBHEHHUH, HEPABEHCTB;

¢ TIpOBEPATE, ABJIACTCSA /I JIAHHOE YMCIIO0 PEIIEHUEM ypaBHEHMs (HEPaBEHCTBA);

®  u300paxaTh PEIIEHHs HEPABEHCTB U MX CHCTEM Ha YMCJIOBOI NPAMOH.
B nosceonegnoii scusnu u npu uzyuenuu opyz2ux npeomemos:

® COCTaBIATE W pellaTh JIMHEHHEIC YPABHEHHA MU PEIIEHHHM 3a[ay, BOSHUKAIOUIUX B AOpYTHX
y4€OHBIX MpeameTax.
DyHKUMH

® N0 rpauKy HaXouTh OGNACTH ONpPENENCHMS, MHOKECTBO 3HAYEHWH, Hynu OQYHKLMH,
MPOMEIYTKH SHAKOTIOCTOAHCTBA, NPOMEKYTKM BO3DACTAHMS U YOBIBAHKS, HAMOONMBIIEE W HAHMEHbIICE
3HaYeHUs QYHKINK;

¢ TpOBEpATh, SBIACTCA JIM HNaHHBIH rpaduk rpadukoM 3amaHHOM QyHKUHN  (TMHEHHOIH,
KBaApaTUYHOH, 00paTHOH NPOMOPLUHMOHATBHOCTH);

®  ONpeiemiTh NpUOMHKEHHbIE 3HAUCHHA KOOPIMHAT TOUKH I1EPECeueHHs rpaHKoB QYHKIMHI;

®  ONepupoBaTh Ha 0a30BOM YPOBHE TMOHATHAMHU: TIOCJIeI0BATENBHOCTE, apHpMeTHYecKas
MPOTPECCHs, FEOMETPHYECKAs TIPOIPECCHS;

®  PeliaTh 3aJa4i Ha NPOrPECCHH, B KOTOPBIX OTBET MOKET OEITH MOMYYEH HEMOCPEICTBEHHEIM
MoACUYETOM Oe3 mpuMeHeHHs YOpMYyIL.
B nosceonesnoii seusnu u npu usyuenuu opyzux npeomemos:

®  WCIOJIB30BaTh rpahMKu peaNbHBIX MPOLECCOB U 3aBHCHMOCTeH st OTIPEJIENIEHUS UX CBOMCTB
(HaubonbIIMEe M HAWMEHbLIME 3HAYCHWS, NPOMEKYTKM BO3pacTaHWs W yOwBIBaHMA, objacTh
TIOTIOXKUTENIBHBIX 1 OTPUIIATENBHBIX 3HAYCHUH U T.IL.);

® HCTOJIb30BaTh CBOWCTBA JNMHEHHOW GyHKUMM U ee rpaQuK NpH pelieHdH 3aad u3 IpYTHUx
YUEOHEIX TIpEIMETOB.
CraTucTHKa M Teopusi BeposiTHOCTEI

® MMeTh NpencTaBlieHHE O CTATHCTHUECKHX XapaKTepUCTHKAX, BEPOATHOCTH Cly4aliHOro
COOBITHS, KOMOMHATOPHBIX 331a4ax;

® pewats NpOCTeHIIME KOMOWHATOPHBIC 3a[a4M METOJOM IIPSAMOro M OpPraHM30BaHHOTO
nepedopa;

®  TpeICTaBlIATh NaHHEIE B BUAE TablMLl, THArpamMm, rpaduKkoB;

®  4MTaTh HHOPMALHMIO, NPENCTABIEHHYIO B BUJIE TabIHLIEL, JMarpamMel, rpaduka;

®  ONpENe/ATL OCHOBHBIE CTATUCTHYECKHE XapAKTEPHCTUKH YHCIOBBIX HaGOpOB;

®  OLCHMBATH BEPOATHOCTH COOBITHS B TIPOCTEHLINX CIyUAsX;



¢  HMCTb NPEACTABJIEHUE O POHM 3aKOHA OOTBILIMX YHCEN B MACCOBBIX SBICHHUSX.
B noscednesnoii seusnu u npu uzyuenuu opyaux npeomemog:

®  OLCHHBAThL KOJIMYECTBO BOIMOKHEIX BADHAHTOB METOL0M nepebopa;

¢  HMCTb NPCACTABIEHHE O POJH NIPAKTHIECKH JOCTOBEPHEIX H MaJlOBEPOATHEIX COOBITHIA;

¢  CPaBHMBAThL OCHOBHbIE CTATHCTHYECKHE XapaKTEPUCTUKH, TONYYEHHBIE B MIPOLIECCE pelleHHs
MPUKJIaTHON 33184, U3YYEHHS PealbHOTO SBISHHS;

® OLCHHBATH BEPOATHOCTh PEalibHBIX COOBITHIH U ABJICHUH B HECIOKHBIX CUTYyaLIMAX.
TexcroBsle 3a5aun

® CTpPOMTH MOJENb YCIOBHs 3anayu (B BHIEe TaGIMIBL, CXeMbl, PUCYHKa MM ypaBHEHHS), B
KOTOPOH IaHbl 3HAYEHHUS [ABYX M3 TPEX B3AUMOCBA3AHHBIX BCJIHYMH, C LENBIO TIOMCKA PElleHHs 3a/lauu;

®  OCYWIECTBIATL CHOCOO MOMCKA DPELIEHMs 3aayd, B KOTOPOM pPAacCy)/IeHHE CTPOUTCA OT
YCIOBHS K TpeOOBAHHMIO HITH OT TPeGOBAHMA K YCIIOBHIO;

®  COCTaBJIATH IJIaH PelleH s 3a[aun;

®  BBIJCJATH 3Talbl pELIEHHS 3a1a4H;

¢ MHTCPHpPETHPOBATE BBIYMCIUTENLHBIE PE3yNbTAaTHl B 3a1aue, HCCIENOBATH NOTy4eHHOe
pelleHure 3a1auu;

¢  3HaTh pas/inIue CKOPOoCTeH 00beKTa B CTOSUEH BO/IE, TPOTUB TEYEHHS U 110 TEYEHMIO peKH;

®  peluaTh 3a1a4y Ha HAXOXKACHHE YaCTH YMC/IA M YHMCTIA TI0 €r0 YacTH;

® pemarh 3a1aYM pasHbIX THNOB (Ha paboTy, Ha MOKYMKH, Ha ABH)KEHHE), CBSA3BIBAIOLINX TPU
BEIMYHHBI, BBEIAEJIATE 3TH BEJIMYMHBI 1 OTHOIIEHUS MEKLY HUMMU;

¢  HaXOIHMTb MPOLEHT OT YHCIIa, YUCIIO M0 TPOLEHTY OT HEro, HAXOMHUTS MPOLEHTHOE CHMIKEHHE
UJTH TIPOLICHTHOE MOBEIIIEHHE BEJIMYHMHEL

®  PeIaTh HEC/IOMKHBIC JIOTHYECKHE 3a/1a4i METOIOM PACcCy K ICHHUIA.
B noBceneBHO# KM3HH U TIPH H3y4eHUH JAPYTHX NpeIMETOB:

®  BBUIBMIaTh IMIOTE3bl O BO3MOXHBIX MPEJENBHBIX 3HAYEHHAX MCKOMEBIX B 3a/ade BeIMdUI

(menats mpuUKHAKY).

Boinycknux nonyuum sosmoscnocms nayuumocsa 6 9 knacce ons obecneveHus 603MONCHOCHIU
yenewtnozo npodonsicenun 06pasoeanun Ha 6az060m u yznyoaénHom ypoernax

Dnemenmpi MeEOpUU MHOMNCECE U MAMEMAMUYECKO U J102UKI



°  Onepuposamv’  nowsmusmu: onpedeneHue,  mMeOpeMd,  AKCUOMA,  MHONCECHEO,
XAPAKMEPUCIMUKU MHONCECINEA, TeMEHM MHOJICECMBA, NYCmoe, KOHEYHOe U beckoHeyHoe MHOICECMBO,
ROOMHOMCECMBO, NPUHAOREHCHOCTID, GKIIOYEH e, DABEHCINBO MHOMCECME;

®  U00PANCAMNL MHONCECNBA U OMHOUEHUE MHONCECTHE C nomoweto kpy206 Jiinepa;

®  onpedensimb NPUHAONENCHOCHL SIEeMEHMA MHOJICECBY, 00beOUHEHUIO U Hepeceyenuio
MHOCECINE,

®  3a0asamb MHONCECMBO C NOMOUILIO NEPEYUCTEHUS 9/NEMEHMOB, CI06ECHO20 ONUCAHISL;

®  Onepuposamec ROHAMUAMU. EbICKA3LIBAHUE, UCTHUHHOCIE U  NONCHOCHb 6bICKAZLIBAHA,
OMpuyanue GLICKA3LIGAHUN, ONEPayuU HAO GbICKAZBIGAHUAMU: U, U, He, YenogHvie blCKA3bIBAHUA
(umnnukayuu);

®  CIMPOUMD BLICKASLIEAHUS, OMPUYANUS 8bICKAILIEAHUII,

B nosceonesnoii scusnu u npu uzyuenuu opyzux npeomemos:

®  CMpOums YenouKyu ymo3aKnoueH Uil Ha OCHO8E UCRONIb306AHUS NPABUIL I02UKL,

®  UCNOTL306AML MHOXCECMEA, ONEPAYUY C MHOIICECMEAMY, UX 2paguyeckoe npedcmasnenue
01151 ONUCAHUS PEANLHBIX NPOYECcCOs U AaTeHul,

Yucna

®  Onepuposamv WOHSIMUAMU: MHONICECIIBO HAMYpanvHblX Yucen, MHONCECINGO YenwvlX yucen,
MHONCECMEO  AYUOHANBHBIX  YUCeN, UPPAYUOHATBHOE HYUCAO, KEAOPaAMHbLT KOpeHb, MHOMNCECHEO
OTCTEUIMENbHVIX  YUCEN, Ze0MEMmPUYECKas. UHMEpnpemayus. HAmypanbHblx, Yeavlx, pPayuoOHAIbHBIX,
OelCmeuUmeibHbIX Yucen;

®  GUINOMNAMb  GLIMUCTEHUA, 6 INOM HYUCHe C UCHONb30SAHUEM HPUEMOE PAYUOHANLHBIX
EbIYUCTEH U,

®  GLINOTHAMb OKPYeleHue PAYUOHATLHBIX YUCeN ¢ 3a0aHHOT MOYHOCIBIO;

®  CpasHusamuv payuOHANbHbIE U UPPAYUOHATHHBIE YUCTA,

B noscednesnoii scusnu u npu uzyuenuu opyz2ux npeomemos:

®  MpUMEHAMb NpasUna MPUOTUIICEHHBIX BbIYUCIEHUT MPU Peuienuu NPAKMu4eckux 3a0ay u
peutenuu 3a0ay opyaux yuebusix npedmemos;

®  GUINOMHAMb CPABHEHUE PE3YTLMANIO8 SbIUCEHUT NPU PEULeHUU NPAKMUYECKIX 3adaY, 8 Mmom

Yucae nPUbIUNCEHHBIX GbINUCCHUT,

2 3nece u AaNee — 3HaThk oOpeaelicHue TIOHATHA, YMETE NOSCHATEL €ro CMBICT, YMETBE UCITONMEBE30BaTh NOHATHE H €ro CROMCTRA
MpH NpOoBREAEHHH paccy;xnemtﬁ, HOK43aTENbCTB, PEIIeHHH 3a0ay.



® COCMAsuime u OYEHUSAMD HICI0BbIE GOIPANICEHUS. NPU PEUEHUU NPAKMUYECKUX 3a0ay U 3a0ay
Uz opyaux yyebHwix npeomemos;

®  SANUCHIEAm® U OKPY2Nsmb YUCIO6bIE SHAYEHUS PEANbHBIX SENUYUH C UCHONb308ANUCM pasHbLX
cucmem uzmMepeHus.
Toscoecmesennsie npeobpazosarius

*  Onepuposamv nonsmusmu cmenenu ¢ yenvim OMpuUYaAmMenbHrM HOKA3amenem,

®  GuInOnNAMb Npeobpasoeanus evipadicenud, cooepacauyx K6AOPAMHBIE KOPHU;

®  BLINONHAMb Peobpa3OEants Gbipasicenuil, codepiHCcausix MOOYIb.
B noeceonesnoii scusnu u npu U3YHEHUU OpY2UX HPeOMemos:

®  6LINONHAMb NPeoBpaz06anus u OTiCMEU ¢ YUCTIAMY, 3ANUCAHHPIMUY 6 cmandapmuom euoe;

®  GuInoOaHAMb npeobpasosanus  anzebpauteckux eupadNceHuil Hpu  peuteHuu 3aoay Opyzux
yuebuwix npedmemos.

Ypasuenun u nepasencmea
¢ peuiamv npocmenuiue uppayuoHAanbHele ypastenus euod | f(x)=a, f(x)=1g (x)

®  pewams ypasnenus eudax" = a

®  pewamv ypasHeHus. CnoCoOOM Pa3NoHCEHUS HA MHONCUMEN U 3AMEHBL NepeMeHHO,;

® UCHONb3O8aMb  MemOO UHMEP6Anoe ONs peuwlenus yenwix u OpobHo-payuoHansHbx
HEPaGeHCme;

®  pewiamb IuneliHvie ypasHeHus u HEPAGEHCMEA C NAPAMEMPAMU;

®  peuaib HecnodiCHble K6adpammyle YpasHeHUs ¢ RAPaAMempom;

® pewiamb HecrodCHble CUCTIEMbl TUHEUHBIX YPAGHEHUT] C napaMempamu;

®  peulambv HeCl0diCHbIe YPABHEHUS 6 YeNbIX YUCTAX.
B nosceonesnoii scusnu u npu uzyyenuu opyzux npeomemos:

® cocmasiime u pewiamy iunednvie U K6aOpamuvle YpasHeHus, YPasHeHUs, Kk HuM ceoosAuUecs,
CucmeMvl TUHEUHbIX YPAGHEHUT, HEPABEHCIE NPU PeuleHuy 3a0ay Opyeux yuebuwix npedmemos;

®  GUINONHAND OYEHKY MpasOonoOobus pesyabmamos, nOIyHaeMsx npu peuienuy 1uHeluHpx u
K6AOPAMHBIX YPASHEHUU U CUCHIEM NUHETHBIX ypasHenuil u HEPAGEHCTNE NpU peuenuu 3a0ay Opyeux
yuebHwix npedmemog;

®  GuOUPAMb COOMEEMCIMBYIOUUE YPAGHEHUS, HEPABEHCMEA UM UX CUCTIEMbL O cocmasnenus

MamemMamuseckou Modenu 3a0anKoll peansHoii Cumy ayuy uny RPUKNAOHOT 3a0a4u;



¢ YyMemb UHMEPRPEMUPOEANb HOTYYEHHBIU PPU PeuleHuu YpacHeHus, Hepasencmeda unu
CUCIEMbL pe3YNbmam 6 KOHMeKCIMe 3a0aHHOU PeanbHOT CUmy ayuy Uty npUKIadHot sadayy,
DyHKkyuu

®  Onepuposamsv nousmusmu. QyHKyuoHaIbHAS sasucumocmn, @ynxyus, zpagux Gynxyuu,
CHOCOObL 3a0anus QyHKyuU, apaymeHm u sHauenue @ynryuu, obracme OnpedeneHUs U MHONCECMEBO
SHavenutl QYHKyuY, Hyau Qynxyuy, RPOMEDCYMKU  3HAKONOCMOAHCMEA, MOHOMOHHOCIL  (YHKYUU,
YEMHOCb/HEYEMHOCIb QyHKYUY,

® cmpoume epaguku numHeiinol, keéadpamuyrHoil yHxyu, obpamnoil nponopyuonansHocmu,

y=~/x,y=3x, y=|x|;

@yuxyuu uda: y=a+ 3
x+b

®  Ha npumepe KEAOPAMUYHOU (YHKYUY, UCHOIb306aMb npeobpasoeanus zpaguxa Qyuxyuu

Y=f(x) dna nocmpoenus zpagpuros Gynxyuii y=af (kx+b)+c;

®  ucciedosamv GYHKYuIo no eé spaguxy;

®  HAXO0OUmMb MHOXCECIBO SHAYEHUT], HYAU, NPOMEIICYMKU SHAKONOCMOSAHCMEA, MOHOMOHHOCY
K6aopamuyHoil Qyukyuu;

® Onepuposamv  NOHAMUAMU!  NOCNEO06AMENLHOCHYb,  apuMemuyeckas — npozpeccus,
2EOMEMPUYECKAS NPOZPeccus;

®  pewiams 3a0ayu A APUPHMENULECKYIO U 2E0MEMPUYECKYIO NPO2PECCUTO.
B nosceonesnoii sicusnu u npu usyuenuu opyzux npeomemog:

®  UMNOCMPUPOSAME € NOMOWBIO 2PAPUKA PeanbHyI0 3aA6UCUMOCMb U HPOYEC Mo X
Xapaxmepucmuxam,

®  UCHONb306amb C60UCMBEA U 2pauk KeadpamuyHoti Gynkyuu rpu peweruu 3aday us opyeux
yuebHuix npedmeinos.
Texcmosgote 3adauu

®  Pewamv npocmele u crodcuvie sadauu PA3HBIX MUNOB, @ MAKCE 3a0aYU HOSLIUEHHO
MpPYOHOCHU,

® UCHOTBL308aMb  pasHble Kpamkue 3anucu KAax MOOelU MEeKCHOS8 CHoXCHbX 3a0ay Ons
HOCHIPOEHUA NOUCKOBOU CXeMbl U Peutenis 3a0au,

®  pasnuuame Mooens MeKcma u modenb peuteHus 3adayi, KOHCMPYUposams K 00HOU Modenu
PeUeRUA HECTONCHOU 3a0ayu pasHvle MOOenU MeKCma 3a0aqiL;

®  3name u npumensme 0ba cnocoba noucka pewenus 3aday (om mpebosarus k yenosuro u om

yenosus k mpebosanuro);



®  MOOeaUpOsamb paccyicoenus npu OUcke Peuiens 3a0a4 ¢ nomouyvio epagh-cxemol;

®  8bLI0ENAMb FMANbL PeuteHUs 3a0auy U cooepaicanue kaxedozo sSmana;

®  Ymemv 6vi0UpAmMy ONMUMANLHBIL MEMOO peuienus 3a0auu u ocosHasame 6v1O0p Mmemooa,
paccmampugams pasnuynble Memoobl, Hax00UMb PA3Hble PeUIeHIs 3a0ady, eciu B03MOICHO,

®  AHAIUIUPOBAIMb 3aMPYOHEHUA NPU PeuteHuU 3a0ay;

®  GLINOTHAMG pasiuynbie Npeobpazoeanus npeodno’cenHOd 3adayu, KOHCHMPYUPOBAMb - HOBbIE
3adayu U3 OaHHOT, 8 MoM vucie obpammuwie,

®  UHMepnpemuposams GvlYuUCIUMENbHbIE pesyibmamul 8 3adaue, uccaedoeams nosyuennoe
peutenue 3aoayu;

® GHANUZUPOBAMD 6CE603MOJICHbIE CUMYAUUU B3AUMHO20 DACHONONCEHUS 08yx 06bexkmos u
USMEHENUE UX XAPAKMEPUCIUK NPU COBMECTHOM OGUMNCeHUU (cKopocm, 6pems, paccmosHue) npu
Peulenuu 3a0ay Ha Osusicenue 08yx 06bEKMOB KAk 8 OOHOM, MaK U & HNPOMUBONONONCHBIX HANPABNEHUSX,

®  UCCNE008AMb  6CEE03MOJICHbIE CUYAYUL NpU peuienuu 3a0a4 Ha OGUNCEHUE MO peke,
pacemampusame pasHvie cucmembr OMcYénd,

®  pewambv pasHOOOpasHvle 3a0auu «Ha YACIUY,

® pewams u 0bocnogviGams ceoe peutenue 3a0ay (svidensime MAmemMamu4eckylo ocHosy) Ha
HAXOXHCOCHUE YACHU YUCTA U YUCIA HO €20 YACIU HA OCHOGe KOHKPEMH020 cmbicad Opobu;

® 0CO3HABAML U OOBACHAMb UOEHMUHHOCMb 3A0AY DPASHBIX MU0, CEA3LIEAIOUUX  MPU
6ENUNUHYL (HA pabomy, HA NOKYAKY, HA BUNCEHIE).Gb10eNIMb MU GeNUYUHbL I OMHOUEHUS MENCOY HUMU,
NPUMEHAMb UX NPU PEULEeHUU 3d0aY, KOHCHPYUposams cobecmeermbie 3aday VKA3AHHBIX MUN0S,

®  61a0eimb OCHOGHBIMU MEMOOAMIU PEeUIeHUS 3a0ay HA CMECU, CRIIABLL, KOHYEHMPALIU,

® peuiamv 3a0ayu HA NPOYEHMbl, 8 MOM YUCTe, CAONCHbIE npoyenmul ¢ obocHosanuem,
UCHONB3YS pa3HbIE CHOCOOBI;

®  peuiamp n02uvecKue 3a0a4u pasHLiMu cnocobamu, @ mom uuche, c O8yma broxamu u ¢ mpems
bnoxamu Oannvix ¢ nHoMowbIO mabnuy;

® pewamp 3a0ayu no xKombuxamopuxe u meopuu 6EPOAMHOCIET HA OCHO6E UCHOIBb30BAHUS
USYUEHHBIX MEMOO0E U 060CHOBLIGAMD pelene,

®  Peuams HeCI0dCHbIE 3A0aYU O MANMEMAMUYECKOT CIamucmuxe;

®  0671a0emb  OCHOBHHIMU MEMOOAMU PEIeHUs.  CIONCEMHMY  3a0ay. apughmemuueckuil,
aneebpauyeckuii, nepebop eapuanmos, CEOMEMPUYECKUT, 2pahutecKutl, NpUMeHAmb UX 6 HOBMIX MO
CPASHEHUK C USYHEHHBIMU CUMY QYUSY.

B nosceoneenoii sicusnu u npu uzyuenuu opy2ux npeomemos:



®  6bIOeNAMb MPU peuieHuu 3a0ay XapaKmepucmuKi paccmampuseaemoii € sadade cumyayuu,
OMAUUHbIE OM PeanbHbX (Me, Om KOmopwlx abCmpazuposanics), KOHCIMPYUposams Hoevle Cumyaynu ¢
VHEMOM SMUX XAPAKMEPUCIMUK, 6 YACIMHOCMY, APU peuienuu 3aday Ha KOHYEHMPAYUY, YYUMBIEAND
NAOMHOCING 621YeCngd;

® pewlamb U KOHCHpPYupoeamv 3a0a4u HA OCHOSE PACCMOMPEHUS DeanvHuix cumyayui, &
KOMOPYIX He Mpedyemcs, mouHbil 6bLuuciumens bl pesyasman;

®  peuwams 3adavu na O8udlCeNUe NO peke, paccmampusas pasmvie cucmemsl Omcyemd.
Cmamucmuka u meopus seposmuocmeii

®  Onepupogamv nousmusmu: cmonbuamvie u Kpy2o6ele Ouazpammsl, Mabiuysl OaHHBIX,
cpeduee apugmemuueckoe, meduana, naubonviee u Haumenbulee sHavenus 6vibopru, pasmax evibopku,
QUCHEPCUs. U cMandapmHoe omKIoHeHue, CYYATIHAA UIMEHYUBOCD,

®  usenexamv unpopmayuo, npedcmasiennyio 8 mabiuyax, Ha ouazpammax, epapurax;

®  cocmasname mabiuybl, CMpoOUs OUAZDAMMYL U 2PAPUKU HA OCHOGE OaHHbIX,

®  Onepuposame NOHAMUAMU: PAKMOPUAN HUCIA, NEPECHAHOBKU U COYemaHus, MpeyeonbHuK
Hackans,

®  MpuUMenamb Npasuno npoUsGe0eHUs nPU PeUEHUU KOMOUNAMOPHEIX 3aday;

®  Onepuposame NOHAMUAMU. CAYYAUNBLE ONbIm, Cayuaiinbiil 66160, UCHbIMAne, alemenmapHoe
cryuatinoe cobvimue (ucxod), kiaccuveckoe onpedenenue 6EPOAINHOCIMU CAYHATIHO20 cOOBIMUS, Onepayuu
HAO CAYHAHPIMUY COBBIMUAMU;

®  Npeocinasnsms UHGOPMAYUIO ¢ ROMOUILIO KPY208 Ditnepa;

® pewamv 3a0auu HA ELINUCIEHUE GEPOSIMHOCIIU C NOOCHEMOM KOAUNECHEA 6apuanmog c
HOMOUIBIO KOMOUHAMOPUK.
B nosceonesnoii scuznu u npu usyyenuu opyzux npeomemos:

® usenexamv, uMmepnpemuposamv u npeobpasosvisamv unpopmayuio, npPeocmasienHyro ¢
mabnuyax, Ha Ouazpammax, zpaguxax, OMpANCAOWYI0  CE0UCMBA U XAPAKMEPUCTNUKYU  DeaNbHbIX
npoyeccoe u IRNeHUL,

®  onpedensimv CHMIAMUCIMUHECKUE XAPAKMEPUCINUKY 66100pox no mabnuyam, Ouazpammam,
epaguram, 6LINOIHAMb CPABHEHUE 6 3ABUCUMOCTIU O yenu peuienus 3a0ayu;

@ OYEHUBAMb 6EPOAINHOCIND PeAIbHBIX cobvtmuii u ABTEHUI.

I'eomerpus



Beimycxnuk nayantes B 9 kaacce (151 HCNIOMB30BAHUS B NOBCEIHEBHOH KH3HH H 00ecreyeHus
BOSMOKHOCTH YCIIELIHOIO NMPOAOJIKeH sl 00pa30BaHus Ha 6a30BOM YPOBHE)
I'eomerpuueckne ¢urypor

®  M3BICKaTh HHMOPMALHMIO O EOMETPHUESCKHX durypax, NpejCTABIEHHYI0 Ha YepTekax B
ABHOM BH/IE;

®  TIPMMEHATDL JUIsl OLICHUS 3a/iad TeOMETPHYECKHEe (aKTBI, GCIH YCIOBUS HX NpUMEHEHHUS
3a/1aHbl B IBHOH (hopme;

®  pelIaTh 3a[1aYM Ha HaXOK/IEHHE FCOMETPUUECKHX BEIMUMH [10 obpa3sLiaM | anropuTMam.
B noBcenneBnoii usnu u npu m3ydenun APYTHX NpeIMETOB:

¢ HCIIONB30BaTh  CBOKWCTBA TEOMETPUYECKUX (GUIYP Jiis pelIeHHs TUMOBBIX 3a]ay,
BOSHHKAIOWIMX B CUTYALMAX TOBCEAHEBHOM XKM3HH, 3a/1a4 IPaKTHYECKOTO COZIepIKaHMUS.
Hsmepenus u BoluncIeHus

® TPHUMEHATh QOPMYIEI NEpUMETpa, MIOMWANM H 00BEMa, MIoMmaIH NOBEPXHOCTH OTHENBHBIX
MHOTOTPaHHHUKOB IPH BEIYHCIICHHSX, KOT/IA BCe JAHHBIE HMEIOTCSA B YCIOBUM;

® TNpWMCHATE Teopemy [ludaropa, 6azoerie TPUFOHOMETPHUYECKHE COOTHOLICHUSA I
BBIMMC/ICHHA THH, PAaCCTOAHMHA, ITOWANEH B MPOCTERmMX cnyyasx.
B noBceanesnoii xusnu u npu u3ydenuu APYTHX NpPeIMETOB:

®  BLIYHCIATE PACCTOAHMSA HA MECTHOCTH B CTAHIAPTHBIX CHUTYALHsX, MUIOMALH B IPOCTEHIINX
CITy4asiX, IPUMEHATH POPMYITEI B IPOCTEHIIMX CHTYALMSX B [TOBCEIHEBHOM KUIHHL
I'eomeTpuueckune nocTpoenus

° H3obpaxaTh THIIOBBIE IIIOCKHE QUrypelr u Gurypsl B NIPOCTPAHCTBE OT PYKH H ¢ ITOMOIIBH)
HHCTPYMEHTOB.,
B noeceaneBHoIi Ku3Hu ¥ NpH H3ydeHHn APYTHX NPeIMETOB:

®  BBINOJIHATE NPOCTEHIME MOCTPOSHHS HA MECTHOCTH, HEOOXOUMELE B PEATEHON JKH3HH.
I'eomerpuyeckne npeobpazosanus

*  Crpouts Gurypy, CHMMETpHIHYIO TaHHOI (purype oTHOCHTENBHO OCH U TOUKH,
B noBcenneBHof UMM M IpH H3YUeHHH APYrUX NpeJAMeTOB:

®  PAclio3HAaBATh IBUKCHHE O0BEKTOB B OKPYIKAIOIIEM MHPE;

®  Ppaclo3HaBaTh CUMMETPHYHBIC (PUIYPEI B OKPYIKAIOLIEM MUpE.
BeKTOpBI H KOOPAMHATEI HA IIOCKOCTH

® OnepupoBats Ha 6a30BOM YPOBHE MOHSTHAMH BEKTOP, CYyMMa BEKTODOB, INpPOM3BEICHHE

BCKTOpa Ha 4HUCJIO,KOOpTHHATE] Ha MJIOCKOCTH,



® ONpEeAenaTe MPUOTHKEHHO KOOPAMHATBHI TOYKH 1O €& M300paKCHHIO Ha KOOpAMHATHOH
MJIOCKOCTH.
B noBceHeBHOI HKU3HH M PH H3YeHHH APYTHX NpeIMeTOB:

¢  HCIONB30BATh BCKTOPBI [/ PEWICHHA NPOCTeHIIMX 3aJauy Ha ONpefeNeHHe CKOPOCTH
OTHOCHTENILHOTO IBHKEHHUS.
Hceropua matemaTuku

° OnucbiBaTh OTJENbHBIC BHIJAIOLIMECS —PE3yILTATHI, NONyYEHHBIE B  XO/E€ Pa3BHTHUSA
MaTeMaTHKH KaK HayKH;

¢ 3HaTh NPUMEPHl MAaTEMAaTHMYCCKUX OTKPHITUH M HX aBTOPOB, B CBS3H C OTEYECTBEHHOH M
BCEMHPHOH UCTOpHEH;

® TIOHWMATB POJTb MATEMATUKH B pa3BUTHM Poccuu.
Meroasr MaTemaTuKH

*  Bribupars noaxoasuimii u3yueHHsli MeTO 1S PEIIEHHH U3YYEHHEIX THUIOB MaTeMaTHYECKUX
3ajay;

e IlpuBoauTs MpUMepE! MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B OKpYKatollel AeHCTBUTENBHOCTH
W MPOHU3BEJIEHHUAX UCKYCCTBA
Boinyckruk nonyuum eosmoxncrocms nayuumoca 6 9 knacce ona 06ecnevenun 603MoNCHOCY
yeneuwnozo npooonicenun 06pazo6anus Ha 6az060M u yenybnéHHOM ypoenax
I'eomempuueckue guzypo

® USGIERAmb, unmepnpemuposamv u npeobpazosvisams uHGOpMayulo o0 2eoMempuvecKix
Gueypax, npedcmasnennyio Ha yepmexcax,

®  NpuMeHAmb ceOMempuyecKue axmul 015 pewlenus 3aday, 8 mom uucne, nPeononazaroyix
HECKONbKO WlA208 PeuleHs,

*  Qopmyaupoeams ceoticmea u npusHaxu guzyp;

®  JOKasvleamv eoMempuyeckue YmeepoicoeHus,

® grademv  cmaHOApmHOl  KAACCUDUKAYUET — MAOCKUX uzyp  (mpeyzomvnuxkoé  u
YEMBIPEXY20IbHUKOE).
B nosceonesnoii ycusnu u npu uzyyenuu opyzux npeomemos:

® UCHOTB306aMb CBOUCTGA 2e0OMEMPUMECKUX uayp Ona peutenus 3aday HPAKMUYECKO20
Xapakmepa u 3a0a4 u3 CMeNCHbIX OUCYUNIUH.

OmHouwieHus



® npumensmo meopemy Daneca u meopemy O HPONOPYUOHATLHBIX OMPEIKAX npu peutenuu
3a0ay;

®  YApAKMepUsosamov 63aUMHOE PACRONOJICEHUE NPAMOU U OKPYHCHOCIY, O8YX OKPYJHCHOCHIE.
B nosceonesnoii neusnu u npu usyuenuu opyzux npeomemos:

®  UCHOTB306aMb OMHOULEHUS ONIA PEULEHUA 3A0aY, BOIHUKAIOUIUX 8 PeanbHOT JHCUHI,
H3mepenusn u svruucnenus

®  Onepupoeams npedcmasienusvmu o Onume, niowaoy, obvéme xax éenuyuxamu. IHpumensmeo
meopemy Ilughazopa, popmynvr niowadu, o6véma NPU PEULEHUU MHO20UAZ0EIX 3A0aY, 8 KOMOPHIX HE 6Ce
OanHvie npedcmasnensi A6H0, a mpebyiom ewiyucIeHU, onepuposame bonee WUPOKUM KOTUYECHEOM
popmyn Onumvl, nnowadu, obvéma, viuuciAn® xapakmepucmuxu kombunayuii puzyp (oxpyscrnocmeti u
MHO20Y20.TbHUKOE)  BbIMUCISIMb  PACCMOAHUA  MeHOY  uzypamy, NPUMEHSIMb  MPUSOHOMEMPUYECKIUe
popmyast  Ona ewiuucrenuii & Gonee CRONCHbIX CAYHAsX, HNPOBOOUMbL GLIYUCTIEHUS HA OCHOBE
PASHOSENUKOCINU U PABHOCOCIMARIEHHOCTI,

®  MPOBOOUMD NPOCIMbIE BLINUCTEHUS HA 0BLEMHBIX MENaX,

*  opmyruposams 3adavu Ha eeryuceHUe Onum, nrowadeti u 06vEM08 u peutams ux.
B noeceonesnoii scusnu u npu usyvenuu opyzux npeomemos:

®  APOBOOUMb GbIYUCIEHUS HA MECIIHOCTN;

®  MpUMEHAMb GOpMYNbL NPU BLINUCIEHUSX 6 CMENCHBIX YuebHbIX npeodMemax, 8 oKpydicalouyel
OelicBumenbHOCMU.
TI'eomempuueckue nocmpoenus

°  Hsobpasxcamos ceomempuyeckue uzypui no MEKCIMOBOMY U CUMBOTLHOM) ORUCAHUIO;

®  C80000HO ONEPUPOBAMD YEPINENCHBIMU UHCTAPYMEHMAMU 6 HECTONCHBIX CAYHasx,

® usobpaxcamy munosvie niockue guzyper u obvemuvie mena c HOMOUIbIO NPOCHEHUUX
KOMNBIOIMEPHBIX UHCHPYMEHIN0G.
B nosceonesnoii neusnu u npu uzyuenuu opy2ux npeomMemos:

®  GLINONHAME NPOCMeEliuilie ROCIPOEHUS HA MECTIHOCIU, HeOBXOOUMbIE 8 PeanbHOL HCUZHIU

®  Oyenusamv pazmepei peauibHblX 00BLEKMOE OKPYIHCAIOUIe20 MUPA.
Ilpeoodpazosanus

e Onepuposams nonamuem Oeudicenus u npeobpasosanus. nodobus, erademv npuEMamu
ROCMPOEHUS usyp ¢ UCRONB30BAHUEM OSUNCEHUT] U npeobpasosanuti nodobus, npuMeHsIMeb nonyyeHHwle

SHAHUA U ONBIM nocmpoeuuﬁ 6 CMEICHbLY npe@memax U 68 PEANIbHBIX CURTY YUY OKpyatcarolezo mupa,



®  NpuUMeHAmb CEoUCMEa O6udNCeHUN 045 NpoeedeHus npocmeuuiux 06ocHo6anU C60liCME
puzyp.
B nosceonesnoii neusnu u npu usyuenuu opyzux npedmemos:

®  NpumeHamv C60UCMEQ 0GUNCEHUN U NPUMEHAMb Nodobue dns HOCMPOeHUT U GbIYUCTEHUII.
Bexmopeor u koopounamur na niockocmu

°  Onepuposamp nousmusmu 6exmop, cymma, PpasHocme 6eKmMopos, npouseedeniie 6eKmopa Ha
HUCTO, YeOn MedcOy 6eKmOpamu, cranspHoe npouseedenue 6EKMIOPOS, KOOPOUHAMbBL HA NIOCKOCHIU,
KOOPOUHamel 6eKmopa;

®  8LINOMHAMb Oelicmeus Had eekmopamu (cloxcewue, evryumanue, VMHOXCEHUE Ha Yucno),
BLIMUCTIAMD CKAAPHOE npouseedenue, onpedensimo 6 Npocmeiiuiix CYHAAX Y2On Medcdy 6eKmopamu,
6bINONHAING  PA3N0JICEHUE 6EKINOPA HA COCMABTAIOUUE, NPUMEHAMD HOMyYeHHble 3HAHUA 8 (husuke,
nOML306AMYCA POPMYNOT BBINUCTEHUS PACCMOAHUS MeNHCOY MOYKAMU HO USEECIHBIM KOOPOUHAMAM,
UCHONb306aMb YPABHEHUS (hu2yp 015 peuienus 3a0ay;

®  MpUMEHAMb 6EKMOPbL U KOOPOUHAMbI ONS PeUeHUs 2eOMEMPUNECKUX 3a0au HA bluucTeHye
onun, y2noe.
B nosceouesnoii scuznu u ApU U3YYeHUU Opy2uX HPeOMemoe:

®  UCNONL308AMb HOHAMUSA 6EKINOPOE U KOOPOUHAM ONA peuienus 3aday no pusure, zeozpaghuu
u Opyaum yuebHwIm npedmemam.
Hcmopua mamemamuru

o Xapaxmepusosamv 6Kk1a0 6mIOAIOUUYC MAMEMAMUKOE 6 paséumue MamemMamuKy U UHbIX
HayunuIx obnacmeil;

®  NOHuMamv poib mMamemamuxu ¢ pazeumuu Poccuu.
Memoovr mamemamuru

®  Hcnonv3ys usyuennvie memoodvi, Nposodums QOKA3aMENLCME0, 6LINONHSAML ONPOGEPIICEHUE,

®  6bibupams usyuenHvie Memoosl u ux KomGuHayUY Ons Peuens mamemamuueckux 3adauy;

® UCROMb306AMb MAMEMAMUYECKUe 3HAHUA ONA ONUCAHUA 3GKOHOMEPHOCIET 6 OKpYHCaIoOuselt
OellcmBUmenbHOCMU U NPOU3EEOeHUY ucKyccmea,

® Hpumenamv npocmeniuiue npozpammuvie cpeocmea u SIEKIMPOHHO-KOMMYHUKAYUOHHbIE
CUCTNEMBL NPU PEULeHUU MAMEMAMUYECKUX 3a0aY.
Pasnen «Apupmernkar

Pavuonanvusie yucna

BeimyckHuk Hayuures:



e CpaBHHMBATE H YNOPAJOUMBATE PALMOHATLHEIC YHCa;

*  BBINOIHATE BLEIYHCICHNS C PALMOHAEHEIMH YHCIAMH, COYETas YCTHBIE U THCHMEHHbIE PHEMBI
BBIYHCIICHUH, IPUMEHEHHE KalbKyIATOPA;

* MCIHONB30BATh MOHATHA M YMEHNH, CBA3AHHBIE C TIPONOPLMOHAIBHOCTEIO BEIWYHH, POIIEHTAMH B
XOJ€ pelICHNA MAaTeMaTHYECKMX 3a/1a4 U 3a/1a4 M3 CMEXKHBIX [PEIMETOB, BEITOIHATh HECIIOKHEIE
MPaKTUYECKUE PaCUETh

e IIPHMECHATE IMOHATHSA, CBA3AHHELIE C JeJIUMOCTEIO HaTypaJbHBIX YHUCEII

BbImycKHHK NOTYYHT BO3MOKHOCTD:
* TO3HAKOMHTECHA C MOSULMOHHBIMY CHCTEMAMH CUMCIIEHHS C OCHOBAHHAMM, OTIHYHBIME OT 10;
*  YriyOWTb U Pa3BUTh NPEACTABIEHHMS O HATYPAIbHEIX YHCIAX M CBONCTBAX IETUMOCTH;
* HAyHHTRCH MCTIOJIb30BATE NPUEMBI, PALIMOHATM3UPYIOLINE BEIYMCIIEHHS, IPHOGPECTH MPUBBIYKY
KOHTPO/IMPOBATE BBIYMCIICHHUS, BEIOUPas MOIXONAIIMIA [/ CUTYALUM CIIOCO0.

Heiicmeumenvusie wucna

BeimyckHuk HayuHTes:
® HCIOJIb30BATH HaYa/lbHbIC NIPE/ICTABICHHUS O MHOKECTBE JeHCTBUTENBHBIX YHCET;

® BIAACTb NOHATHEM KBAApPaTHOTO KOPH:A, NPUMEHSATE €r0 B BEIYHUCIEHHAX,

Boinycknuk ROIyuum 603mMonCHOCHb:
°  PA36UMb NPEOCARTEHUE O YUCHE U YUCTOBBIX CUCTEMAX OM HAMYpanoHeix 00 OeUCEUmeibHbIX
YUCen, 0 PONU BbIUUCTEHUN 6 YeN0BEHECKOT NPaKmuKe;
*  pas6umv u yeaybume 3HaHUs 0 OeCAMUYHOL 3ANUCU DeTliCIBUMENbHBIX YUCE (nepuoduyecxue u
Henepuoouyeckue opobu).

H3M€p€ﬂ£l}l. RPUDIUIICEHUR , OUCHKY

Buinycknuk nayuumea:

®  UCHONB30BAMb 6 XOO0€ pewienus 3a0ay S1eMeHmapHble npedCcmasieHs, CeA3anHHbLe C
NPUOIUNCEHHBIMU SHAYEHUSMU 6ENUYUH.

*  HOHAMb, 4IMO YUCTOEbIE OAHHbIE, KOTNOPbIE UCHONLIVIOMCS ONSL XAPAKMEPUCIUKY 06bEKMOE
OKPYyJICaroue20 Mupa, AGAAIOMC NPEUMYUECTNBEHHO PUBIUNCEHNBIMU, YN0 HO 3aRUCH
APUBIUNCEHHBIX SHAUEHUT, COOCPHCAUJUXCA 8 UHPOPMAYUOHHBIX UCTHOUHUKAY, MONCHO cyoums o
nocpeutHocmu ﬂpU&"THDJCQHHH,'

®  TMOHAMb, YN0 NOZPEULHOCTL DE3YALMAMA 6bIYUCTEH S DONHCHA Bbimb COUSMEPUMA ¢

HOZPEULHOCMBIO UCXOOHBIX OQAHHbIX.



Aﬂaeﬁpauuecn'ue BbIPDANCERUA

Beinyexknuk nayuures:

- ONICPUPOBATE MOHATHAME "TOXASCTBO", "TOKAECTBEHHOE npeodpasoBanue", pernath 3aaumn,
cozepikalme OyKBEHHBIE JaHHbIe, paGoTaTs ¢ bopmynamu;

- ONEPUPOBATE MOHATHAMY "KBAAPATHBIN KOPEHB", IPHMEHSTE ero B BEIYHCIIEHUAX;

= BBRITIOHATE MPE00pasoBaHue BRIPAKEHUH, COAEPIKALMX CTEICHH ¢ LENBIMH [TOKA3aTeNIMH U
KBaJIpaTHBIE KOPHM;

- BBITTOJIHATE TOXKAECTBEHHEIE NPe00Pa3s0BaHms pallHOHATBHEIX BBIPA)KEHHH Ha OCHOBE NIpaBHIl JeHCTBHi
Ha/l MHOTOHJICHAMH 1 a/irebpanyeckuMu Apo6amu;

- BBIMOJTHATE pa3fiokeHHe MHOTOYJIEHOB Ha MHOYKHTEITH;

- IPUMEHSATE MPE00pPa30BaHNA BEIpaXKEHHUH TS pelieHus Pa3TMYHBIX 33/1a4 M3 MAaTEMaTHKH, CMEKHBIX
NPEMETOB, U3 PeasIbHOW MPAKTUKH.

Beinycknuk nonyuum eosmorcrnocme HAYYUMbCA:

- GLINOIHAMY MHO20UIAZ06b1e NPeOOPA3Z06AHUA PAYUOHANBHBIX BbIDANCEHUT, NPUMEHIA WUPOKU HAGop
cHocob06 u npuémos;

- PUMEHAMb modicdecmeeniivie npeodpazoeanus s peuienus 3a0a1 u3 pasnuiHeIx pazdenos Kyped.
Ypasnenus

BrimyckHHK HayuHTCS:

- PEIIATE OCHOBHEIE BU/IBI PALIHOHANIBHBIX YPABHEHHH ¢ OHO NEPEMEHHOH, CHCTEMBI IBYX YPaBHEHUIA C
JBYMsi NNEPEMEHHEBIMU;

- IPHMEHATE AaHATMTUYECKUM M rpaduuecKkuil I36IKH 171 UHTEPIIPETALMH TOHATHH, CBA3AHHBIX C
TIOHATHEM YPaBHEHMUA, [UIA PEUICHUsS YPABHEHHI U CHCTEM YPaBHEHHIA;

- TIOHMMATD ypaBHEHHE KaK BaXKHEHITYIO MaTeMaTHUECKYIO MOIENb ISl OMHCAHMS H H3ydeHUs
PasHOOOPA3HBIX PealbHBIX CHTYALIHi, PElaTh TEKCTOBEIE 3a1a4M anredpauyecKum MeTOIOM;

- IPOBOMUTE MPOCTEHIITHE UCCIEIOBAHMUA YPABHEHMI M CHCTeM YPaBHEHHH, B TOM YHCJIE C IPHMEHEHHEM
rpaduyecKuX rpeacTapieHui ( YCTaHaBIMBATB, UMEET 1 ypaBHEHHE HITH CHCTEMA YPaBHEHMUI peleHus,
CCIIK UMEET, TO CKOIBKO M Mp.)

Beinycknuk nonyuum sosmoncnocme:

- UCHIONB306aMb WUPOKUT CREKMD CRIEYUATLHBIX NPUEMOB Petueis] YPASHEHUI U CUCTEM Y paeHeH T,
YEEPEHHO NPUMEHAN GRNAPAM ypasHenuid U HepaGeHCME OIS peuenus. PasHoobpasnvix 3aday u3

MAIMEMAMUKY, CMEHCHLIX NPEOMEMOB, PeanbHOl NPaKmuxy

Hepasencmea



Bemycknuk nayuures:

- MOHUMATE TEPMHUHOJIOTHIO H CHMBOIIHKY, CBA3aHHEIE C OTHOLIEHUEM HEPaBEHCTBRA, CBOMCTBA YHCIIOBBIX
HEPaBEHCTB;

- pelaTh IMHEHHEIE HEPABEHCTBA C OJHOM MepeMeHHoH 1 ux CHUCTEMEI; peIaTh KBapaTHEIE HepaBeHCTBA
C OTIOPO# Ha rpa)uuEecKUe PeICTABIECHNUS;

BoinycKknuk nonyuum 603MoxcHOCHb:

- 0CBOUMb PA3HOOOPA3HBIE NPUEMBL DOKAZAMENbCINGA HepaseHcme;

- NPUMEHSATNb 2papudecKue npedcmasienus Ons Ucciedo8anis HEPABEHCING, CUCTeM HePAseH M,
codeparcauux 6yx6enHbie Kodpduyuenmp.

- NPUMEHAM® ANNApam HepaseHcmea Ons peuieHus pasHoobPaA3HEIX MAINEMAMUYECKLX 3aday, 3a0ay u3
CMECHBIX NPeOMEIN08 U NPAKINUKI.

Pazgen « @yukuumn»

Yucnossie MHOMCECHEA

Beimycknuk nayuures:

- MOHMMATb TEPMUHOIIOTHIO U CUMBOJIIHKY, CBA3AHHBIE C MIOHATHEM MHOXKECTBA, BBIIOTHATE orepauyy Ha
MHOKECTBAMH;

- HCIIOJIL30BATEL Ha4allbHbIC NIPE/ICTABICHUSA O MHOMKECTBE ACHCTBUTEIBLHBIX YHCEL.

BoinyckHuk nonyuum 603MoxcHoOCHb:

- Paseusamv npeocmasienue 0 MHONCECTNBAX,

- Paseueamyv npeocmasiene 0 Yucne u YUcio8bIX CUCTHEMAY O HAMYPANbHBIX 00 O LICIEUMEeNIbHBIX
HUCen; 0 PONu 6blHUCIeHUT 8 NPAKMUKE;

- passusamby u yenyoums sHanus 0 QecAMUNHON 3aNUCH OeliCMBUMenbHbIX Ylucen (nepuoduyeckue u

Henepuodudeckue opobu).

Hucnossie ¢hynxunu

Beimyeknuk HayuuTes:

- MOHMMATB 1 HCTIONE30BATh (YHKIMOHANBHEIE MOHSTHSA, A3BIK (TEPMHHBI, CHMBOTHYESCKHE 0003HavYeHHs);
- CTPOUTB IPAUKH 3NEMEHTAPHBIX (BYHKIMIL, HCCIE0BATh CBOMCTBA YHCIOBLIX GyHKumi Ha ocHOBE
M3YUCHHUS MOBEAEHUA UX rPpaduKoB;

- NOHKUMATk PYHKLMIO KaK BaKHEHIIYIO MATEMATHYECKYHO MOEb JUTS OMHCAHHS MPOLIECCOB U SIBJIEHHH
OKpYarollero MUpa, IPUMEHSTh (YHKIMOHAIBHBIH SI3BIK 1715 OTTHCAHUS | MCCIIE0OBAHMS 3aBHCHMOCTel
MEHKIY (HDU3NUECKMMH BEIHYHHAMHM.

Buoinycknuk nonyyum sosmoxcnocme:



- NPOGOOUINL UCCAEO0BAHUS, CEAIAHHDIE C USYHEHUEM CROTICTNE PYHKYULL, 8 MOM YUCTE © UCHOD306ANLEM
KOMAbIOMEPA, HA OCHO6E 2pApuKos usyHeHHblx PYHKYUL crioums 6onee croycHbie epaguxu (kycouno-
3adannvie, ¢ "guikonomuimu" mouxamu u m. n.);

- UCRONb306AMb QYHKYUONANbHYIE NPeOcmasienus u ceoticmea gynxyuii dns Petenus Mamemamudeckux

3a0a4 u3 pasnuyHLIX pazdenos Kypca.

Paznen «Unei0BbIe MoC/I€I0BATEIBHOCTIHY

Apugmemuveckue u 2eomempuneckue npozpeccuu

BeinyckHuk nayuunres:

MIOHHMATDL 1 HCTIONIb30BATE A3BIK MOCIIEN0BATENRHOCTEH (TEPMHUHEI, CUMBOIMYESCKUE 0603HayeHus);

- IPUMEHATE QOPMYITBI, CBA3AHHBIE C APUPMETHYECKOI U F€OMETPHYECKOH MPOTPECCHAMM, U ammnapar,
ChOpPMHUPOBAHHEIH [P M3yYeHHH IPYTHX Pa3IemoB Kypca, K peleHHIO 3a/ia4, B TOM YHUCJIE ¢ KOHTEKCTOM
W3 peaJbHOM KU3HH.

Botnycknuk nonyuum 603moxcrocno Hayyumoca:

- Peuans KoMOuHuposan bie 3a0auu ¢ npuMeHenueM Gopmyl n-20 unena u CYMMbL i HEPBBIX YJIEHO8
apugpmemuueckoil u 2eomempuyeckoii NpO2peccuii, NPUMEHAS NPU SMOM ARNAPAM YPAGHEHUT U
Hepasencms,;

- NOHUMAIMD APUPMEMULECKYIO U 2EOMEMPUUECKYIO NPOZPECCU KAK @ynryuu namypansrozo apeymenma
CEAILIGAMD APUPMEMUIECKYIO RPOZPECCUIO ¢ TUHETIHBIM POCIOM, 2e0OMEMPUUECKYIO - C

IKCHOHEHYUANBHBIM POCINOM.

Pasznen «BeposiTHoCTs U cTaTHCTHKAY

Onucamenvnas cmamucmuka

BeinyckHuk HayuuTes:

- HCTIOJIB30BATh MPOCTEHIINE CIIOCOOEI NPE/ICTABIIEHNS W aHAIH3a CTATHCTHISCKIX AAHHBIX.
Boinycknuk nonyuum eosmocrocme:

- npuoBpecmu nepeonayansHsiil onsim opeanusayuu c6opa danHwx npu nposedenuu onpoca
00wecmsen020 MHEHUS, OCYUECETAMb UX AHANUS, npedcmaanime pesyivmamst ORPOCaA 6 8ude
mabnuyel, Ouazpammol,

- HAYHUmMbCA NPU0OUMb COOEPICAMENLHBIE NPUMEDPHL UCHONLI0EAHUA O ONUCAHUSL OAHHDBIX.

Cnayuaiinvie codotmusa U 6eposmHoCHb

BeimyckHuK HayuuTes:

-HaXxOJHMTE OTHOCHTEJILHYIO 4acTOTy U BEPOATHOCTDL Cﬂy‘iaﬁHOI’O COOBITHSL.



Boinycknuk nonyuum 803moxcnocme:
-HpUOOpecmuU Onblm NPOGEdEHUS CRYYATiHbIX IKCHEPUMEHIOB, 6 MOM HUCIIE C NOMOULIO KOMNLIOMEPHO20
MOOEIUPOSAHUS, UKINEPAPEINAYLU UX PE3VAbRIAMOE.

Kombunamopuxa

BemyckHuk nayuures:

-pelaTh KOMOUHATOPHEIC 331a4H HA HAXOXKACHHE YHCTA 06BEKTOB MK KOMOMHaLHIA,
Boinycknuk nonyuum eosmoxncrocmo:

~HAYHUMBCS HEKOMOPLIM CREYUANLHBIM RPUEMAM Peutenus. KoMbuHamopuex 3adav.

dnemeHmbl RPUKTAOHOU MAMeMamuKu

Beimycknuk nayuures:

- HCTIONE30BATDh B XO/€ PEIICHHS 3a1a4 JIEMEHTapPHEIE NPE/ICTARIICHNS, CBA3AHHBIC C IpUOIMKEHHBIMH
3HAYEHHUSAMH BEJIHUMH.

Beinycknuk nonywum o3moscnocmo:

- HOHAMb, YINO YUCI0B8IE OAHHbBIE, KOMOPbIE UCNONLIVIOMES OISl xapaxmepucmuxu 06vexmos
OKpyHcaroujezo Mupa, AGIAIOMC RPEUMYU{eCeeHHO NPUBTUICEHHBIMY, YO HO 3aRUCH APUOIUNCEHHBIX
SHAUeHUH, COOPICAUUXCA 6 UHPOPMAYUOHHBIX UCTIOUHUKAX, MONCHO cyoums o nozpewinocmu
npubnuicerus

~ NOHAIMb, YMO NOZPEULHOCING Pe3YILINama eurucienuti doncna buims cousmMepuma noZpPeutHoCmulo
UCXOOHBIX OAHHBIX.

Harasinas reomerpus

BBITYCKHUK HAVYHTCS:

* PAcllO3HaBATE Ha YCPTENKaX, PUCYHKAX, MOJIENSX 1 B OKPYXKAIOLIEM MUPE [IOCKHE H IIPOCTPAHCTBEHHEIE
FEOMETPUYECKHE PUTYPHI;

* PAcTio3HaBaTh pasBEPTKU Ky0a, MpsAMOYroNbHOro NapauieNenuresa, npaBriILHORH MAPAaMUJIBI, TUITHHIPA
1 KOHYyCa;

* CTPOMTH PasBEPTKH KyDa U NpAMOYTOIBHOrO Mapasiienentie a;

* ONpENCNATh 1O /UHEHHBIM pasMepaM pasBEPTKH (UIYPHl JIMHEHHbIE pasMepel camoit QUrypel M
HaobopoT;

* BBEIYUCIIATE 00BEM NPAMOYTOJILHOTO Mapaslleenure a.

Bblﬂ})CKHMK ROIYYU UKL 6O3MONCHOCIb.!

* HAYHUMBCA GHINUCTSING 00BEMBL NPOCHPAHCINGEHHBIX 2E0MEMPUMECKUX Quzyp, cocmasiennvix uz
APAMOY20TbHEIX NAPANNEIENUNE008,

* yanybums u paseums npedcmasnens 0 npoCmpancmeeHpix ceomempudeckux puzypax;



* HAYHUMCA NPUMEHAMb NOHSMUE PASGEPIKU OIS GLINOTHENUS, IPAKMUHECKUX PACYEMO8.
I'eomerpuyeckue puryper

BrINyckHHK HAVYHTCS:

* NONB30BATRCA A3BIKOM TCOMETPUM IS ONKCAHMS MPEIMETOB OKPYXKAIOMEro MHpa W UX B3aMMHOI0
pacronoKeHus;

® pacmo3HaBaTh M U300paKaTh Ha YEPTEKAX M PHCYHKAX F€OMETPHUECKHE ¢urypsl u ux koHbUrypaLmy;

* HAXONHTD 3HAUCHUS UTHH IMHEHHBIX 9]IEMEHTOB GUTYP M UX OTHOIICHHS, rpajaycHyio Mepy yrios ot (°
no 180°, mpumeHsis oripeieNieHus, CROMCTBA U NIPU3HAKK GUTYP U UX DTEMEHTOB, OTHOLIEH U Guryp
(paBeHCTBO, M0/1061e, CHMMETPUH, TTOBOPOT, napaniejbHbIA MepeHoc);

* OIEPUPOBATE C HAYAIBHEIMH OHATHAMH TPHIOHOMETPHHU M BBHIMONHATD 3JIEMEHTAapHBIE OTlepalMK HaJl
OYHKUMSAMH YIII0B;

* PCIIaTh 3alladn Ha J0Ka3aTe/NbCTBO, ONMPAICH HA M3YUYCHHEIE CBOHWCTBA (UTyYp U OTHOLICHHEL MENKY
HUMH W IDUMEHASA H3YYCHHBIE METOb] I0KA3ATE/ILCTB;

" PCLIATE HECTIOXKHRIC 3a11a4) HA MIOCTPOCHHE, MPUMEHSS OCHOBHEIE JTOPUTMBI IOCTPOCHHMS C [TIOMOIIBIO
UMPKYJIA U THHEHKH;

* peLuaTh NpoCTEHIINE [IIaHUMETPHYECKHUE 3a/1autl B IPOCTPAHCTBE,

BbIIIVCR'HuK ROJAVHUM 603MONCHOCHIb.!

* 067ademb MemModamu pewenus 3a0ay Ha BLIYUCTEHUS U DOKA3AMETbCIGA: MEMOOOM Om HPOMUBHOZ0,
Mmemodom nodobus, memodom nepebopa 6apuanmos u Memodom 2EOMEMPULECKUX MECTH MOYEK;

* npuobpecmu onwim npumenenus anzefpauyeckozo u MPUZOHOMEMPU4ecko20 annapama u uodel
OBUNHCENUS NPU PEULEHUU 2EOMETNPUHECKUX 3A0aY;

* 0871G0eMb MPAOUYUOHHOU CXeMOll pewenus 3aday Ha HOCMPOEHUEe ¢ NOMOUWDBIO YUPKYIA U JTUHEUKU:
aHANU3, NOCIMpOoeHUe, O0KA3AMENbCME0 U UccIedosanye,

* HAYYUMbCA peuiams 3a0aqu Ha NOCMpoeHUe MemodoM 2e0MEMPULEcKO20 MECMa MOYeK U Memodom
1no006Us,

* npuobpecmu oneim uccredoeanus ceoticme HAAHUMEMPUYECKUX DU2YD ¢ HOMOUbIO KOMABIOMEPHBIX
npozpamm;

* npuobpecmu onvim @vinOIHEHUA npoekmos no memam «I eomempuyeckue npeobpazoeanus Ha
nrockocmuy, «llocmpoenue ompesxoe no gopmyney.

W3mepeHne reoMeTpHUeCKHX BeTHYHH

BEIMYCKHHUK HAYYHUTCH:

® MCITOJIB30BATh CBOMCTBaA U3MEPCHUA INIHH, TUIoWagei u YIJIOB TIPH pelleHWH 3aJay Ha HaXoxIeHHe

JUTHHEI OTPE3Ka, ATMHBI OKPYKHOCTH, ATWHBI IyTH OKPYKHOCTH, 'PayCHOM MepEl yria;



* BBIMHCJIATE MIOWAIM TPEYTONbHUKOB, MPAMOYrOTbHHKOB, NapajulelorpaMMOB, TpaneLuil, KpyroB u
CEKTOpOB;

* BLIYHCIATE JUTHHY OKDY)KHOCTH, JUTHHY JlyTH OKPYKHOCTH;

* BBIYMHCIIATE JUTMHBI JIMHEHHBIX 3/IEMEHTOB (UTyp M HX VIIbL, UCTIOIB3Yst GOPMYITBI JIMHEI OKPYIKHOCTH U
JUTAHEL IyTH OKDYIKHOCTH, GOpMyIbI Muiowwane uryp;

* PCIIATh 3a[1a4M Ha JOKA3aTeNbCTBO ¢ HCIOJIb30BAHHEM (GopMyN IMHHEI OKPYKHOCTH M JUTMHEL Lyru
OKPYKHOCTH, opmyn miowmazei duryp;

* PCUIATh NPAaKTHYECKHE 3a/1a4M, CBS3aHHBIE C HAXOKICHUEM TEOMETPUYECKHX BENMYMH (HCIIONB3Ys NpH
HEOOXOMMOCTH CTIPABOYHUKH U TeXHUYECKHE CPEACTRA).

BB]['IVCKH]/IK NOJIYYWUT BO3MOXKHOCTE HAVHHUTBCH:

*  BBIMHCISTE  IUIOWAAM  (UIYp, COCTABJIEHHBIX U3 ABYX HIM  0Oliee  NpPSMOYroJbHHKOB,
TapaJLIeNorpaMMoB, TPEYroNbHUKOB, KPyra U CEeKTOpa;

*  BBIYMCJIATH  MUIOMIAAM  MHOTOYTOJILHUKOB, MCIIONB3Ysl  OTHOILIEHMS  pPABHOBEIUKOCTH U
PaBHOCOCTABIIEHHOCTH;

* TNPUMEHATE anreGpaudeckuii i TPUroHOMETPHYECKHi allliapaT W WACH IBHXKEHHS TIPH PEUIEHUM 3a1au
Ha BBEIMHCJICHHE TI0MaAeH MHOIOYTOBHUKOB.

Koopaunarte:

BoinyckHUK HAVYHTCS:

* BEMUCIATE JUTHHY OTPE3Ka 10 KOOPJMHATAM €r0 KOHIIOB; BEIYUCIIATE KOOpJMHATEI CepeIMHEI 0TPE3Ka;
* HCHOJIP30BATE KOOPAMHATHBIN METOX [/ H3YYEeHHs CBOMCTB NPSIMBIX H OKPYKHOCTEIH,

BbIIIVCKHuK HOAVY U 6O3IMONCHOCHIL.!

* 0671A0EMb KOOPOUHAMHBIM MEMOOM Ppeuienus 3a0ay Ha ebryucIeHus u doxasamenvcmea;

* npuobpecmu onwvim ucnob306aHUL KOMNbIOMEPHLIX  HpOcpaMm ONA  GHATU3A  YACHIHbIX cnydaeé
63aUMNO20 PACRONIOJNCEHUS OKPYICHOCET U NPAMBIX,

* npuobpecmu onvim evinOAHEHUS npoekmoe na memy «llpumenenue koopdunammozo memoda npu

PeuieHUU 3a0ay na GbIUUCTIEHUA U dor«:as'ameﬂbcmga».

IIporpamma ofecneunBaer mocTmsKenHe CAEIYIOLIHX Pe3yIbTaTOB OCBOeHHs 06pa3oBaTelbHO
[IpOrpaMMebl OCHOBHOIO 00LIero 06Gpa3oBaHus:
JHYHOCTHBIE;
ChOPMHPOBAHHOCTE OTBETCTBEHHOTO OTHOLIEHHS K YYECHHIO, TOTOBHOCTE M CIIOCOBHOCTH
00y4aroMXCs K CaMOPa3BUTHIO H caM000pa3oBaHMIO HA OCHOBE MOTHBALIMH K 00YYEHHIO U N03HAHUIO,

BEIOOpPY nankHeiimero oGpasosanus Ha 6aze OPHCHTHPOBKH B MUpe npodeccuii U npodeccHoHatbHbIX



NMPEeANOYTEHHH, 0CO3HAHHOMY NOCTPOCHHUIO HHAMBH TyalbHOMH 00pasoBaTeIbHON TPAEKTOPHH ¢ Y4ETOM
YCTOMYHMBBIX [TO3HABATE/ILHBIX HHTEPECOR;

C(hOPMHUPOBAHHOCTE 1EJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBATHA HAYKH W OOIIECTBEHHOH IPAKTUKH;

ChOpMHPOBAHHOCTE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOLIEHUH H COTPYIHUYECTBE CO
CBEPCTHHKaMH, CTAPIIKMH U MJTaIIIMMHU, B 00pa30BaTelIbHOMH, 06IECTBEHHO TN0JIE3HOH, yuebHo-
MCCNeNI0BATENECKOM, TBOPYECKOH U JIPYTUX BUIAaX JEATENLHOCTH;

YMEHHE ACHO, TOYHO, FPAMOTHO H3J1araTh CBOM MBICIH B YCTHOM M MHCHEMEHHOH peyYH, TOHUMATE
CMBICJT [IOCTABJICHHOM 33/1a4H, BRICTPAUBATE ApryMEHTALHIO, NIPUBOJIMTE MPUMEPBI M KOHTPIPUMEPEI;

TIPCACTABICHUE O MATEMAaTUIECKOH Hayke Kak cdepe yenoBeyeckoit HeqaTeIbHOCTH, 00 sTanax eé
PasBUTHA, O €€ 3HAYMMOCTH [T PA3BUTHA LIUBHUIIU3ALIH:

KPHTUYHOCTE MBILIUICHHS, YMEHHE PACMO3HABATE JIOTHYECKH HEKOPPEKTHBIE BEICKA3bIBAHHS,
OT/IHYATh FMMOTE3Y OT (haKTa;

KpeaTHBHOCTH MBILIICHUS, HHULIMATHBA, HAXOAYMBOCTh, AKTHBHOCTD IIPH peLIeHHH
anredpavyecKux 3a/au;

YMEHHC KOHTPOIMPOBATH MPOLIECC U Pe3yIbTaT Y4eOHOH MaTeMaTHYECKOl NEATENIHOCTH;

CIOCOOHOCTh K IMOLIMOHATBHOMY BOCIIDHATHIO MATEMaTH4YECKUX 00BEKTOB, 38124, pelleHHMil,
paccyxIeHnH.

MeTanpeaMeTHbIE:

CaMOCTOATE/IbHO 0OHAPYKUBAThL U (HOPMYITUPOBATE NpodneMy B KIaccHO! U MHAMBUIYaNbHOMN
y4ebHoli aesTensHOCTH;

BEIIBMIaTh BEPCHH pelleHHs NPOOIeME], 0CO3HABATE KOHEYHbII Pe3yIIbTaT, BEIOMPATE Cpe/cTRa
AOCTHIKCHWA LI/ U3 MPE/JIOKEHHBIX UM MX UCKATh CAMOCTOSTENBHO;

COCTaBIIATH (MHAMBHYalbHO WK B IPYIIIE) [U1aH PeILIeHNst TPOOIIEMBI (BBIITOTHEHMA MPOEKTa);

padoTas 1o MpeaIoKeHHOMY MITH CAMOCTOSTEIbHO COCTABJICHHOMY IUIaHY, UCMOIB30BATh HAPSLY
¢ OCHOBHBIMM M JOTIOJHUTEIBHBIE CPECTBA (CTIPABOYHAS TUTEPATYPA, CIIOKHEIE HpUOOPEL, KOMITBIOTED);

[UTaHHPOBATh CBOIO MHAMBHIYANEHYIO 06pa30BaTENbHYIO TPAEKTOPHIO;

CBOGO/IHO TI0/Ib30BATECA BHIPAOOTAHHBIME KPUTEPHUAMHU OLICHKH M CAMOOLIEHKH, UCXOJIS M3 LIETH
MMCIOLMXCS KPUTEPHUEB, Pa3inyas pe3ysbTar | criocobbl AeiicTBHIA;

B XOJZie IPEe/ICTaBICHUs MIPOSKTA aBaTh OLIEHKY €ro pe3yIbTaTaM;

CaMOCTOATENIEHO 0CO3HABATE MPHYMHBI CBOETO YCIIEXa UJIM HEyCIIeXa M HAXOAHTh CIIOCO6E!
BBIXO/1a U3 CUTYaLMH HeyCrexa;

YMETE OUCHUTD CTEMCHE YCTICITHOCTH CBOSH HHAMBUIYalbHON 00pa30BaTeNbHOM ASATENLHOCTH;



CpezncTeom hopMHPOBaHMA Pery s THBHEIX YV ]I cryKat TeXHONOrHA CHCTEMHO-IeATeTbHOCTHOTO
MOAIXO/1a Ha STare U3yYeHUs HOBOIO MaTepHalia M TEXHONOTHUS OLEHUBAHHS 00pasoBaTesibHBIX
JOCTHXEHHMH (y4eOHEIX yCrexXoB).

aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(PULIMPOBATh U 060611aTh (akThI U ABIEHNS;

OCYUICCTBIIATE CPABHEHHE, CAMOCTOATENBHO BEIOMPAs OCHOBAHMUS U KPUTEPHH [UIS YKa3aHHbIX
JIOTHIECKMX OTIEpALMit; CTPOUTH KINACCHPUKALIMIO TYTEM IHXOTOMUYECKOTO IeNeHts (Ha OCHOBE
OTPHLIAHUS);

CTPOMTH JIOTHYIECKH 000CHOBAHHOE PacCysk/IeHHe, BKIHOYAKOIee YCTaHOBJIEHHE NMPHUUHHO-
CIEeICTBEHHBIX CBA3EH;

CO3/1aBaTh MareMaTHYECKHE MOIENH;

COCTABJIATE TE3UCEI, PA3IHYHBIE BUIEI MIAHOB (IPOCTHIX, CIOKHBIX K T.11.). IIpeo6pa3osriBath
MHGOPMALHMIO U3 OJIHOTO BHA B APYroii (Tabnuuy B TEKCT, MAarpaMmy u np.);

BBIUMTEIBATE BCE YPOBHU TEKCTOBOH MH(OPMALIMH.

YMCTb ONPENC/IATE BOSMOXKHBIC HCTOYHHKH HEOOXOAMMBIX CBE/ICHHIA, NPOM3BOJUTE TIOHCK
MH(OPMAIUH, aHATH3UPOBATE U OLIEHUBATD &8 JIOCTOBEPHOCTE.

TTOHMMas TO3ULIMIO IPYroro YeI0BeKa, pa3iiyarh B €ro peuu: MHeHUE (TouKy 3peHus),
A0Ka3aTeIbCTBO (apryMeHTEI), (hakThl (THIOTE3b, AKCHOMBI, TEOPHH). J[19 3TOro caMoCTOSTENLHO
UCTOJIb30BaTh PAa3TUYHBIE BUIBI YTEHHs (M3ydaloIIce, IPOCMOTPOBOE, O3HaKOMHUTENBHOE, TIOUCKOBOE),
NPUEMBI CITyTIaHHA.

YMETE HCIOJIB30BATE KOMIILKOTEPHBIE U KOMMYHUKALHOHHBIE TEXHOIOMHH KAK HMHCTPYMEHT JUIs
AOCTHAEHHUS CBOMX LieJIel. Y MEeTh BEIOHpATh aJleKBaTHBIE 3a1a4e HUHCTPYMEHTAJIBHEIE TIPOTPAMMHO-
arnmnapaTHele CPE/ICTBA U CEPBHUCEL
CpenctBoM hopMHpoBaHHS MO3HABATENBHEIX YV ]I ciyxat yueGHbli MaTepran u IIPEKIE BCEro
NPONYKTHBHBIE 3a/1aHKs yueOHuKa U paboueii TeTpamm.

HCTIOJIE30BAHHE MATEMAaTHYECKHX 3HAHMH JUIA peleHns pa3IHUHBIX MATEMATHYECKIX 3a/1a4 u
OLIEHKH TIOJIYYEHHBIX PE3YNLTATOB.

COBOKYMHOCTb YMEHHMI 1O KCIOIB30BAHMIO JOKA3ATEIBLHOM MaTeMaTHIECKOl peuH.

COBOKYMHOCTE yMEHHH 10 paboTe ¢ wHopMalyeit, B TOM YHcie U ¢ Pa3sIUYHBIMH
MaTeMaTHYECKHMH TEKCTaMH.

YMEHHA HCIONB30BATE MATeMAaTHYECKHE CPEJICTBA IS U3YUSHHS U OMHCAHUS peanbHEBIX
MPOILIECCOB U ABJIEHUIA.

HE3aBHCHUMOCTE ¥ KPUTHYHOCTE MBIIIICHHS.

BONS U HACTOHYHUBOCTH B JOCTHXEHWUH UETTH.



CaMOCTOATENBHO OPraHM30BEIBaTE YueOHOE B3aUMOIeiicTBHE B rpymne (onpefenaTs oblue e,
JOTOBapUBATECS APYT C APYIOM U T.I1.);

OTCTauBas CBOIO TOUKY 3PEHMUs, IPUBOAMTE APIyMEHTbI, [TOATBEPHKAAST HX bakramu;

B IUCKYCCHU YMETh BEIABUHYTh KOHTPAPTYMEHTEL;

YYHTBCS KDUTHYHO OTHOCHTLCA K CBOEMY MHEHHIO, C TOCTOMHCTBOM [IPHU3HABATh OLIHOOYHOCTE
CBOEro MHEHH (ECIIH OHO TaKOBO) M KOPPEKTHPOBATH €r0;

[oHUMas MO3ULHIO APYTOT0, PasiinyaTh B €ro Peuu: MHEHHE (TOUKY 3pEHUA), JOKA3ZATEIBCTBO
(apryMeHTsI), akThl; THIOTESEL, aKCHOMBI, TEOPHH;
npeaMeTHbIe:

ymeHHe paboTaTk ¢ MATEMATUYSCKUM TEKCTOM (CTPYKTYpHUpOBaHHE, H3BICUCHHE HEOOXOMUMOT
HH(POPMAIIMH), TOUHO U TPAMOTHO BLIpaKaTh CBOH MBIC/IH B YCTHOM W IMChMEHHOM peul, IpUMEHSss
MaTeMaTHYECKyI0 TCPMUHOTIOTHIO U CUMBOJIHKY, MCIIONB30BATh PA3IMYHBIE S3BIKH MATEMATHKY
(COBECHBIH, CUMBOJIMYECKHIA, rpaduyeckuit), 060CHOBLIBATE CYKICHUS, NIPOBOJIMTE KJlaCCU(DHUKALHIO,
AOKa3bIBaTh MATEMAaTHYECKUE YTBEPIKICHHS;

Blla/ieHne 6a30BbIM OHATHHHBIM ANapaToM: HMETh IPEACTABIEHHC O YHCJIE, BlIA/ICHHE
CHMBOJTBHBIM A3BIKOM ajreOpel, 3HaHWe JIEMEHTAPHEIX (YHKIHOHATBHEIX 3aBUCUMOCTEH, (hOpMHUpOBaHHUE
NpeICTaBIeHUH O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MMPE U 0 pa3iH4YHEIX cnocobax ux
M3Y4eHHs, 00 0COOEHHOCTAX BEIBOJIOB M MPOrHO30B, HOCALIIUX BEPOSATHOCTHLIN XapaKTep;

YMEHHE BBITIOJIHATE anrebpanyeckue npeodpasoBanus pallHoHaTbHEIX BBIP@KEHUH, IPUMEHATE UX
Anst peleH st y4eOHBIX MaTeMaTHYECKHMX 3a/1a4 U 33144, BO3HHKAIOLMX B CME/KHEIX y4€OHBIX MpeaMeTax;

YMEHHE TOJIb30BATLCSl MATEMAaTHYECKUMH (DOPMYIaMH M CAMOCTOATEILHO COCTARIISATE bopmyiel
3aBUCHMOCTEH MeX/ly BeTUYMHAMH HA OCHOBE 000BIEHMS YACTHBIX CITy4aeB U 3KCIIEPHMEHTA;

YMEHHE peliaTh IMHEHHbIE YPaBHEHU U HEPABEHCTBA, 4 TAKIKE NPHUBOIMMEIE K HUM ypPaBHEHH,
HEPaBEHCTBA, CUCTEMBI; TPUMEHATE IpadUuECKUE NPeICTABICHHUS IS pEeLIEHHS U UCCIIELOBAHUS
YPaBHEHHWH, HEPABEHCTB, CUCTEM; PUMEHSITE MOTy4E€HHBIC YMEHHUA [JIA PEIIeHHs 3a/1a4 U3 MaTeMAaTHKH,
CMEHHBIX TPEMETOB, [PAKTHKH;

OBJIaJIEHUE CHCTEMON (DYHKIIMOHATBHBIX MOHSTHI, (QYHKIMOHAEHEIM S3BIKOM U CHMBOJIHKOIA,
YMCHHE CTPOUTE rpauku QyHKIH, ONMCHIBATE X CROMCTBA, HCMOJB30BATE byHKIHMOHATBHO-
rpadMyecKue MpeacTaRNeHUs [ ONHCAHUS U AaHATH3A MaTeMaTHYECKHX 3a1a4 H PeasibHbIX
3aBHCUMOCTEIA;

OBJIaICHHWE OCHOBHEIMH cIlocobamMu NpEeACTaBICHHA U aHATIM3a CTATUCTUUYECKHX OJaHHBIX;



YMEHHE NIPUMCHAThL H3YUYEHHEIE [IOHATHSA, PE3YNBLTATHEl H METOIBI [IPpH pEIICHHUH 3aJ1a4 U3
Pa3/IMYHBIX pa3ielioB Kypca, B TOM YHCJIe 3a/1a4, HE CBOIIIIMXCS K HETIOCPENCTBEHHOMY IIPAUMEHCHHIO

H3BECTHBIX allTOPUTMOB.

IT Conep:xanne yue6Horo npeamera
Aurebpa
N pobHo-pannoHanblble ypaBHeHHS
MeTofbl pelmenns ypaBHeHHMit: METOMEI PABHOCHIBHEIX npeoOpa3oBaHui, MeTOL 3aMeHbl

NEPEMEHHOM, rpadudeckuit Meton. Mcrnons3oranue cBoiicTs (yRKUMi IpU pelieHny ypaBHEHHIE.

IIpocreiimue uppamroHansHele ypaBHEHNS BUA | (f(x)=a, VI (x)=4g(x).

YpaBuenns Bugax” = a .YpaBHeHWs B LENBIX YUC/IAX.

Cucrembl ypaBHeHHid

[lonsTrie cucTeMsl ypasHenuit. Pemenue cucteMsl YpaBHEHU.

MeTozs! perienns cucTeM JIMHEHHBIX YpaBHEHHH ¢ ABYMS TIEPEMEHHBIMHU: epaguyeckuii memoo,
Memoo CcnoxiceHs, METO TIOJICTAHOBKH.

Cucmemvr nunetinwix ypasnenuii ¢ napamempom.

Hepagencrna

HucnoBele HepaBeHcTBAa. [IpoBepka CIIpaBeUIMBOCTH HEPABCHCTB IIPHU 3aJaHHBIX 3HAYEHMAX
MEPEMEHHBIX.

Hepasenctso ¢ mepemennoii. Crporue u HECTPOTUE HepaBeHCTBA. (Obnacmv onpedenenus
HepaseHcmea (obaacme OonycmumMbIX 3HAYEHUTI nepemenHo).

Peurenne nuHeitHbIX HepaBeHCTB.

Ksaopamnoe nepasencmeo u e2o pewsenus. Pewenue K6aopammuwlX HEPAGEHCME. UCHONB308AHUE
ceolicms u zpaguxa Kéadpamuunoll (QyHKyuu, Menod UHImMepeanos. 3anuce peuienus KeadpamHozo
HeEPABEHCMEA.

Pewenue yenvix u Opobro-payuonansHex HepaseHcme memodom UHMepeanoes.

CucTeMbl HepaBeHCTR

CHCTeMBl HEPABEHCTB ¢ OJIHOM NMepeMeHHOM. Pemenue crueTeMm HEPAaBEHCTB ¢ OJHOH MEpeMeHHOI!:
JIMHEHHBIX, Kéadpamuerx. V300paxeHne pemeHus CHCTEMBbI HEPAaBEHCTB Ha YMCIIOBOH MpsSMOii. 3anuchk
pelIeHHsI CHCTEMbI HEPAaBEHCTB.

OyHKkuHH



IHousitie pyHkuun

Criocobbl 3amanusg (GYHKUMH: aHATUTHYCCKHI, rpapuyeckuit, TabmuuHeii. [paduk dyHKIHA.
IIpumeper  dynxuuii, momyyaemsIx B mpolecce HcciemoBaHMs Pa3iMYHBIX peanbHBIX TIPOIECCOB W
pelenus 3anad. 3nadeHue QyHKIMM B Touke. CBoifcTBa (yHKUMIl: 061acTh OTpeJeNIeH s, MHOKECTBO
3HaYEHHH, HYJIH, IPOMEXKYTKH 3HAKOIIOCTOAHCTBA, YEMHOCHb/HEYEMHOCTD, NPOMENKYTKH BO3PACTAHUS H
yOBIBaHus, Hauboblee M HaMMeHbLIee 3HaUcHIs. McemejoBanme Gynximm o e€ rpaduxy.

IIpedcmasnenue 06 acumnmomas.

Henpeprignocme gynxyuu. Kycouno sadannwvie dynxyuu.

KBaapatuunas pynkuus

CeoiictBa u rpaduk KBagpaTHIHON DYHKLHH (napabona). [Tocmpoenue epaguxa keadpamuunoi
@yuryuu  no  mouxam. Haxoxnenme Hyieil KBapaTHUHOH QYHKUMH, MHONCECMEa 3HAYeHUl,
NPOMENCYMKO8 3HAKONOCIMOAHCINGA, NPOMENCYINKOE MOHOMOHHOCTI,

OO6paTHast NpoNoOpUHOHATEHOCTE

CaoiicTBa hyHKIMK Y :E Y= E. [Nunepbona.
X X

I'paguxu @ynxyuii. Ipeobpazosanue spaguxa dymxyuu ¥y = f(x) 0na nocmpoenus zpapuxos

Gyrryuii 6uoa y = af (kx+b)+c.
. k
Ipaguxu gynxyuii y = a+—b, y=vx,y=Ux, y=|y.
x+

ITociienoBaTensHOCTH M NporpeccHu

HucnoBas MoC/ieOBATEIBHOCTE. [IpUMEPBl  YMCIIOBEIX nocienoBarensrHocTeil. BeckoHeuHbie
TOCNEN0BATENLHOCTH. ApudMeTHuecKas mporpeccuss U eé csoiicTea. I €OMETPHYECKasi TIPOTPEcCHs.
Dopmyra obiuyezo unena u cymmoi n NepevIX 4ileH08 apUpMemuyeckol u 2eomMempuyeckoil npozpeccutl.
Cxoosuyascs eeomempuyeckas HNPO2peccus,

Pemenue TekcToBLIX 32024

3anauu Ha JBMKeHHE, PaBoTy M MOKYNIKH

AHali3 BO3MOXHEIX CHTYalMil B3aHMHOTO pACIONOKEHHS OOBEKTOR IPY MX [OBHIKEHHH,
COOTHOWEHH 00BEMOB BBINOHAEMEIX palOT NP COBMECTHOH paboTe.

3amayu Ha YaCTH, J0JH, TPOLEHTHI

Perrenie 3a1au Ha HaxoXKIEHWE YacTH YHCIIA U YKCIA 110 ero yacTd. Pemenue 3a/la4y Ha MPOLIEHTHI
u fosu. [IpumMenenne nponopuuii npy perieHu: 3amau.

Jloruyeckue 3agaun

Pewmenne noruveckux sanau. Pewenue nozuveckux 3a0ay ¢ nomoubo epagos, mabnuy.



OcHOBHBIE METO/IBI PellieH sl TEKCTOBBIX 3a/1a4: apupMETHIECKHil, anrebpanyeckuii, nepebop
BAPUAHTOB. [lepsuunvie npedcmasnenus o Opyaux memodax peuienus 3aday (ceomempuueckue u
epaguueckue memoowi).

CratucTHKa H Teopusi BeposiTHOCTeH

Crarucruka

Tabnuynoe u rpaduueckoe npeicTaBneHMe AaHHEIX, CTOJNGYATHIE W KPYrOBBIE IHATrPaMMBI,
rpad Ky, TpUMEHEHHWe IHarpaMM M rpaMKOB /Ul OMMCAHMS 3aBHCHMOCTEl peanbHEIX BEJIMYMH,
u3BlieueHne wWHQopmauuu W3 Tabnuu, auarpaMM M rpadUKoB. OmNMcaTeNbHEIE CTATHCTHUECKHE
MOKAa3aTe/lM YMCIOBBIX HAOOPOB: cpeipHee apu(pMeTHUecKoe, meduana, HauboNbIlee W HAHMEHBIICE
3HayeHHs. Mepbl pacceHBaHUs: pasMax, ducnepcus u CManoapmHoe omrIoHeHue.

Cryudaiinas —W3MeHUMBOCTB.  MI3MEHYMBOCTE TPH  H3MEpEHHMSX. Pewaiowyue  npasuna.
3£IKOHO.M€pHOCH!ZJ 6 USMEHYUBBIX 6ETUHUHAX.

Cayuaiinble coObITHS

CiydaliHble  OMBITEI  (IKCNIEPUMEHTBI),  3EMEHTapHHIE CllydailiHble  COOBITMS  (MCXOBI).
BepositHocTH aiemenTapHbIX coGbiTuii, COGHITHA B CllyqaitHEIX IKCTIEPUMEHTaX ¥ O1aronpHuATCTRYONME
SNeMeHTapHBle  coObITHA. BeposTHocTw  ciywaiiHeIX  coBeitmit.  ONBITEL  © PaBHOBO3MOKHBIMH
JIIEMEHTAPHEIMU COOBITHAMU. KiaccuyecKue BEpOATHOCTHBIE OTIBITHI C HCITONB30BaHHEM MOHET, KyOHKOB.
[Ipencrapnenve coGbIThil ¢ MOMOIIBIO AMATPAMM Oiinepa. IIpoTuBONonoxHele cOOLITHA, 0OBEIUHEHHE U
nepeceueHne  cobbITvit. [lpaBuno crnoxkeHus BeposTHocTeit. ClyuaiiHblit BeIOOp. [lpencramnenue
SKCMEpUMEHTa B BMAe JepeBa. HesaBucumble COOBITHA. YMHOKEHHE BEPOSTHOCTEH HE3ABHCHMBIX
cobbiTnit. [locnenosaTenbHbie HesaBUCHMEBIE HCTBITAHUA. [Ipe/CTABICHHE O HE3ABHCHMBIX COGBITHIX B
KHU3HU.

DJ1eMeHTbl KOMOHHATOPHKH

[IpaBuio ymHoMeHHs, MepecTaHOBKM, (akTopuan umcma. COYETAHMS ¥ UMCIO COYETAHMIL
Qopmyna uucna coueranuit. Tpeyromsuuk IMackams. ONBITEI ¢ GOMBIIMM YHCIOM PaBHOBO3MOMKHBIX
SNIEMEHTApHBIX COOBITHH. BhluMcrieHWe BepoOSTHOCTEH B OMBITAX C NPUMEHEHHEM KOMOMHATOPHBIX
(opmyn. Hcnertanns Bepuyanu. Yemex W Heynaua. BeposTHOocTH COOBITHI B cepuM MCMBITAHMI
bepuymnu.

Cay4aiinbie BeTHYHHBI

3HaKOMCTBO CO Cy4YalfHEIMM BEeJTMYMHAMH HA MPHMEPax KOHEYHBIX JUACKPETHBIX CIyYalHBIX
BeMMuKH. Pacripenienenve BeposTHocTeH. Matemartuueckoe oxumaHue. CBOHCTBA MAaTEeMaTHYECKOTO

oxunanud. Ilonatne o sakone Gonbmmx umcen. Msmepenue seposthOcTel. [IpnMeHenue 3akoHa



OoNbIIMX Yucenl B COIIMOJIOTHH, CTpaxOoBaHWH, B 31pPaBOOXpPaHEHHH, obecrieueHnn 6e301aCHOCTH

HaceCJICHHA B ‘{pﬁ3BBI‘¥ﬁﬁHbIX CHUTYalHAX.

I'eomeTpus

I'eomerpuueckue purypsi

MHoroyrojibHHKH

MHOroyronsHuK, €ro SIeMeHTEl M €ro cBoHcTBa. PacrosHapanue HEKOTOPEIX MHOTOYTOJNBHHKOB,
[IpaBuiibHEIE MHOTOYTONBHUKH.

Oxpy:KHOCTB, KpPYT

OKpy’KHOCTB, KPYyr, MX 3IEMEHTHl M CBONCTBA. BIHCAHHBIE M OMHCAHHEBIE OKPYKHOCTH UL
APAsUNbHBIX MHO20)Y20/IbHUKOE.

I'eomerpuyeckue Gpurypsl B npocTpancTee (00bEMHbIE Tena)

Mnozozpannux u ezo anemenmoi. Haseanus mHOz0zpanHuxos c DasHbiM  NONOJMCEHUEM U
Konuuecmeom zparied. IlepBUYHEIC MPEACTABIEHMS O NMpaMuIe, Napaieelnunese, NpU3Me, chepe,
rape, UWIMHAPE, KOHYCE, UX DIIEMEHTAX M MPOCTENIIMX CBOHCTRAX.

H3mepenus u BuIYHCIeHHS

Beanuunsr

IlpencTasnenue 06 o6béme u ero cBoiictrax. M3mepenue 06séMa. EIHHMLEL H3MepeHus 00BEMOB.

H3MepeHus 1 BLIYHCACHHS

Tpuronomerpuueckne  dyHKUMM — OCTPOro  yria B NPSIMOYTONIBHOM  TPEYTOJNBHUKE
Tpuzonomempuveckue — (yuxyuu  mynozo  yena. BEIUKCICHHE — 3IEMEHTOB TPEYTOJBHUKOB €
MCTOJIb30BAHHEM  TPUIOHOMETPHYECKUX COOTHOLIEHHH. DOPMyJibl MIOMALM TPEYroAbHUKA, (BOPMYIEl
AUIMHEL OKPYXHOCTH W IUIOIWaAu Kpyra. CpaBHeHMe M BBIMMCIEHWe Mowaneid. Teopema cumyco.
Teopema xocunycos.

Paccrosinus

Paccrosnue mexxay durypamu.

I'eomerpuueckne npeobpasoBanus

JABHKeHHus

OceBast 1 UeHTpalIbHast CHMMETPHS], TIOBOPOT M TIapaIIe/bHBIH nepenoc. Kombunanuu asumxennii
Ha IMJIOCKOCTH U UX CBOMCTRA.

BeKTOpBI H KOOPAMHATHI HA ILIOCKOCTH

BexTopnl



[ToHsTHe BeKTOpa, JAEHCTBHA HAJl BEKTOPAMM, HCIIONB30BAHME BCKTOPOB B (DH3MKe, pasjokKeHHe
BEKTOPA Ha COCTABIAIOLINE, CKASPHOE IPOU3BEIEHHUE.

Koopaunater

OCHOBHBIE MOHATHS, KOOPAMHATEI BEKTOPA, PACCTOSHHE MeKIy Toukamu. KoopauHATEl cepeiHbl
OTpe3Ka. Y paBHeHUs uryp.

[IpuMeHeH#e BEKTOPOB 1 KOOPJMHAT AT peleHus NpocTeimux reOMETPHYECKHX 3a/1ay.

HeTopus mareMaTHkH

TTosiBNeHHe METOAA KOOPIMHAT, TTO3BOISIOMIETO NEPEBOAUTE TEOMETPUUYECKHE 0OBEKTHI HA S3BIK
anreOpel. Ilosenenne rpadukos ¢ynkumii. P. Hexapr, II. ®epma. IIpumephl pasmHYHBIX CHCTEM
KOODIMHAT.

3anaua Jleonapmo ITuzanckoro (Dubonayun) o kpomwkax, umcia OuGomauum. 3ajaua o
axXMaTHOM nocke. CXOAMMOCTB FEOMETPHYECKO MPOrpeccun.

Ot semnenenns k reometpuu. ITudarop u ero mkona. ®Qarnec, Apxumen. [lnaton u Apucrores.
[TocTpoenue NpaBUILHBIX MHOTOYIOJNLHHKOB. Tpuccekuus yrna. Ksampatypa kpyra. YiusoeHwue KyOa.
Hctopus uucna n. 3onoroe ceuenue. «Hauanay Epknuna. JI Diinep, H.M.JIo6auesckuii, Hcropus msitoro
[oCTyaTa.

['eometpus u uckycctso. ['eoMeTpudeckue 3aKOHOMEPHOCTH OKPY>KalOLEro MHpa.

AcTpoHOMHS M reomeTpus. YTo U KaK y3Haiu AHakcarop, OpatocteH U ApucTapx 0 pasmepax
Jlyner, 3emmu u Connua. Pacctosinug o 3emin 1o JIyuer u Conuua. Msmepenune paccTosHHS OT 3eMIIH 110
Mapca.

Posb poccuifckux y4yéHBIX B pa3sBUTHM MATEMATHKH: JI.5#nep. H.M.Jlo6auesckuit, I1.J1.YeGrimes,

C. Kosanenckas, A.H.Konoropos.



IIT TemaTHYecKoe NIAHHPOBAHHE

Koun-Bo
Nem\n | Paszpmen Tema ypoka 4aCOB
ITorTOpeHue xypca
anrebpsr 7,8 IToBTopenue u3yueHsoro B 7-8 Kknaccax.
| Knacca (5 u) [Ipeo6pasoBanne anredpandeckux BEIpKCHMH, | 1
[loBTOpenue usyueHnoro B 7-8 knaccax.
2 CucreMbl TUHEHHBIX YpaBHEHHI. 1
[losTOpenue usyuentoro B 7-8 kiaccax.
3 DyHKLHH. 1
[ToBropenne nzyuenHoro B 7-8 kinaccax.
- Hepapencraa. 1
5 Bxoanas koHTponsHas pabora. 1
Pamponaneusie
HEpaBeHCTBa M MX | JIMHElHEIe ¥ KBafpaTHBIEC HEPABEHCTBA
6 cuctems! (20 u) (noBTOpEHHE). 1
Jluneiinple ¥ KBaApaTHBIEC HEPABEHCTBA
7 (moBTOpEHME). 1
JlviHelHbIe ¥ KBafpaTHBIC HEPABEHCTBA
8 (oBTOpEHHE). |
9 PannoHanbHble HepaBeHCTBRA. 1
10 PaipionanesHblie HepaBeHCTBA. 1
11 PauuonaneHele HepaBeHCTBA. 1
12 PannoHanpHbIE HEpABEHCTRA. 1
13 PalnoHa/lbHEIe HEPAaBEHCTRA. 1
14 PannonanbHble HepaBeHCTBA. 1
15 MHokecTBa 1 OTniepaluy Hal HUMUL 1
16 MHoecTBa M OTIEpalMK Hal HUMHU. 1
17 MHoXecTBa U Oriepanyn Hall HUMH. 1
18 MHoskecTBa 1 OTlepalMy HaJl HUMH, 1
19 CucTeMbl pallMOHATEHBIX HEPABEHCTB. 1
20 CrcTeMBI palliOHAIIBHBIX HEPABEHCTB. 1
21 CucTeMBl pallOHAIBHBEIX HEPABEHCTB. 1
22 CHCTeMB! pallMOHATIEHEIX HEPABEHCTB. 1
23 CucTeMel paliOHaIbLHBIX HEPABEHCTB. 1
24 CucTeMbl pallOHAJIbHBIX HEPABEHCTR, 1
25 Konrponbnas pabora Ne 1, 1
Cucremnl
26 ypaBHeHHuit.(20 ) | OcHOBHBIE TOHATHS. 1
27 OcHOBHEIE MOHATHS. 1
28 OCHOBHBIE MOHATHSI. 1
29 OcHOBHBIE MOHSATHS. 1
30 OCHOBHbIE MTOHSTHSL. 1
31 OCHOBHBIE MOHATHSL. 1
32 MeTo bl pelleH s CHCTEM ypaBHEHHIH. 1




33

MeTo/ibl peleH s cHCTeM ypaBHEHHMH

1
34 MeToibl peleHuns cHCTeM YpaBHEHHIL. 1
35 MeTo bl perenus cucteM ypaBHeHHMit. 1
36 MeToE! peleHns CHCTEM ypaBHEHHIA. 1
37 MeTo el pelmenus cUCTeM ypaBHEHHIA. 1
38 MeTomp! pelieHHst CUCTEM ypaBHEHHUIA. 1
39 Kontponsnas pabora Ne 2, 1
CrcTeMbl ypaBHEHHIA KaK MaTeMaTHUESCKHE
MOJICIIH peallbHBIX CHTYalH# (TeKCTOBEIE
40 3ajiaumn). 1
CHcTeMbl ypaBHEHHH KaK MaTeMaTHUIECKHE
MOZICTTH peallbHBIX CUTYallHii (TEKCTOBbIE
41 3aJauH). 1
Cucrembl ypaBHEeHHI KaK MaTeMaTHUECKHeE
MOJEJIU peajibHBIX CUTYaIHH (TEKCTOREIC
42 3a1a4H). 1
CucTembl ypaBHEHUH Kak MaTeMaTHYECKHE
MOJIENIH peaNlbHBIX CUTYalMi (TEKCTORbIE
43 3a7a4uu). 1
CricteMBl ypaBHEeHHI Kak MaTeMaTHUCCKHE
MOIEITH peallbHBIX CUTYalUH (TEKCTORBIE
44 3a/1a4H). 1
CHCTeMBI ypaBHEHHMH KaK MaTeMaTHYECKHE
MOJEH peallbHbIX CUTYalLH (TEKCTOBEIS
45 3a/laum). 1
Yucnoseie Onpenenenue urcnosoit Gynxuun. O6nacts
46 GyHkumu. (31 u) onpeseneHus. O6nacTs 3HaUEHUH QYHKIMIH. 1
Onpenenenue yucnoroii Gpyukimu. O6nacTs
47 onpeneneHus O6nacTh 3Ha4eHUN QyHKIHH. 1
Onpenenenue urcnopoit Gpynxuun. Obnacts
48 onpenencuus OOnacTh 3HauYeHHUH QYHKIMH. ]
Onpenenenune yucnosoit pyuximm. O6iacTs
49 onpenenieHnss OBnacTe 3HAYEHUH QYHKIMH, 1
Onpenenenue yucnopoit Gpyukuun. O6nacts
50 onpeaeneHus O0macTh 3HayeHuH GyHKIMH. 1
51 Konrponpnas paGora Ne 3. 1
52 Crioco0r! 3a1annit GyHKIUM. 1
33 Cnoco6bl 3ananmii GyHKIMHU. 1
54 Cnoco0bl 3aganuit GyHKIKHY. 1
55 CaoiicTBa QyHKILIHIA. 1
56 CaoticTea hyHKIHIA. 1
57 CaoiicTea dyHKUHIA, 1
58 CroiicTBa QyHKIMA. 1
59 CaoitctBa hyHKIMIA. 1
60 YerHele 1 HedyeTHEIE QyHKIMH. 1
61 YeTnele u HeueTHBIE QYHKIMH. 1
62 YeTHEIE ¥ HeueTHBIE HYHKIUH, 1
63 KontponsHas pabora Ne 4, 1




64 DyHKIMH y=x". Mx cBOlicTBa M rpaduKHu. 1
65 Qynkuuu y=x". MIx cBoiictsa u rpadmki. 1
66 QyHKLUMA y=x". X cBOHCTBA U rpaduKu. |
67 Qynkuuu y=x". VX cBofcTBa H rpaduKi. 1
68 QyHKUMHK y=x". FIX cBO#CcTBA 1 rpaduK. 1
69 QyHKUMK y=x~". WX cBolcTBa U rpaduKy. 1
70 Dynkumu y=x~". Mx cBolcTsa 1 rpaduiu. 1
71 Qynkuun y=x"". X cBoiicTa u rpadmku. 1
72 QyHKLMsA y = Vx, et cBoiicTa u rpadux. 1
I3 Oynkimsa y= Vx, eé cBoiicTBa 1 rpauk, 1
74 OyukuMH y= VX, 8 CBOHcTBA H rpaduxk. 1
75 DQyHkuMsg y= VX, e& cBoiictra i rpadux. 1
76 Kontponszas pabora Ne 5. 1
i [Iporpeccun.(22 u) | UncnoBsle Mocnen0BaTeNbHOCTH. 1
78 YncnoBkle MOCIEN0BATENFHOCTH. 1
79 YiicsioBele Mocae10BaTEABHOCTH. 1
80 YncnioBble Mocie[0BATETBHOCTH. 1
81 Yic1oBEIe 0CIEA0BATEILHOCTH. 1
82 YHCI0BBIE MOC/IEN0BATENLHOCTH. 1
83 Apupmerndeckas nporpeccus. 1
84 ApudmMeTHuecKas nporpeccus. 1
85 ApudMeTHyecKas Iporpeccus. 1
86 ApudmeTnyeckas nporpeccus. 1
87 ApudmeTHyeckas IIporpeccHs. 1
88 Apudmeruyeckas nporpeccus. 1
89 ApH(MeTHIECKAs POrpeccHs. |
90 ['eomeTpHYECKast MPOrpeccHs. 1
91 I"eomeTpuueckas nporpeccus. 1
92 ['eomeTpuueckas nporpeccus. 1
93 ['eoMeTpHUECKas IPOrpeccHs. 1
94 ['eoMeTpHUecKas mporpeccys. 1
93 ["eomeTpuyeckas mporpeccus. 1
96 ['eomeTpudeckas nporpeccus. 1
97 [eomeTpuuecKas porpeccHs. 1
98 Kontponenas pabora Ne 6. 1
DneMeHTEI
KOMOMHATOPHKH,
CTaTUCTHUKHU U
TEOPUH
BEPOSITHOCTE.(23
99 4) KombunaTopHsle 3aaum. 1
100 KombunaTopHsle 3amaun. 1
101 KombunaropHslie 3agayu. 1
102 Kombunaropusle 3agayu. 1
103 KomGuHaTopHbIe 3a1aumn. 1
104 Komb6uHaTopHEIe 3anaun. 1




| 137

lloBTOpenue kypca

[loBTOpenue u3yuennoro B 7-8 kiaccax.

105 Cratuctyka — nusaiin uadopmarmy. 1
106 Cratucruka — nuzaiin HHpOpMAaLHY. 1
107 CrarticTuka — nusaitn nudopmarmm, |
108 Cratncryka — nusaiin nedopManu., 1
109 CratrcTyka — nusaita uudopmarm, 1
110 IIpocteiimue BeposTHOCTHBIE 33134, 1
111 LIpocTeiiine BepoATHOCTHEIE 3a 124, 1
112 ITpocTeiimue BEPOATHOCTHBIE 3a0a4H. 1
113 [IpocTeiimue BeposTHOCTHEIE 31890, 1
114 IIpocTeiiiue BeposTHOCTHEIE 33734, 1
115 [Ipocreiimue BeposTHOCTHEIE 3a1a4M. I
116 IIpocreiiline BepoATHOCTHBIE 331240, |
OKcrepiMeHTaNbHbIe TaHHbIE 1 BEPOSITHOCTH
117 COOBITHIA. 1
OKcrnepUMeHTabHbIE JaHHEIE 1 BEPOSTHOCTH
118 COOBITHA. 1
JKClepUMEHTaTbHEIE TaHHEIE 1 BEPOATHOCTH
119 COOBITHIH. 1
IKCIIepUMEHTATbHEIE aHHBIE 1 BEPOATHOCTH
120 COOBITHIA. 1
121 Koutponsnas pa6ora Ne 7. 1
Anrebpa.
Obobmaromee [loeTopenne. Anrebpanueckue BBIPAXKEHUS U
| 122 noBTOpeHue (15 1) | mpobu. |
[ToeTopenue. Anrebpanyeckue BEIPAKEHUS U
123 Ipo0u. 1
[Tosropenue. HepaBencTsa u cictemsl
124 HEPABEHCTB. |
IToeTopenue. HepasercTsa u cuctems:
125 HEPaBEHCTE. 1
ITosropenue. Cuctemer YpaBHeHHH. MeTo1p1
126 peleHus, 1
[Tosropenne. Cuctemn ypaBHEHHH. MeTo s
127 penieHus. 1
IToeTopenue. Cucremsl YPaBHEHHH, Kak
128 MaTEeMATHYCCKHE MOJIC/IM PealIbHBIX CUTYALIHA. 1
129 [Tosropenue. @yukimu. 1
130 [TosTOpeHue. DyHKIwM. 1
131 llosropenne. Apudmernueckas rporpeccus. 1
132 [losropenue. ['eomeTpiueckas nporpeccus. 1
[TosTopenue. DnemenTe! KOMOUHATOPHKH,
133 CTATHCTUKH W TEOPUH BEPOSTHOCTEH, 1
[ToeTopenue. DnemenTs KOMOUHATOpHKH,
134 CTATHCTHKN U TEOPHUH BEPOATHOCTEH, 1
135 Hrorosas kontponsHas paGora. 1
136 Ypok 060011eHns. 1
1




reoMeTpuu 7,8
Knaacca (2 u)

TpeyronsHuku.

IloBTopenne u3yyentoro B 7-8 knaccax.

138 Yetwipexyronsuuky. Mx miomam. 1
Tema 1. Bektopsl.
[TonsTtue Bexropa.
139 (8 u) IlonsTue BekTopa. 1
140 [TonsTHe BekTOpa. 1
141 CrioskeHue H BEIYUTAHUE BEKTOPOB. 1
142 Croxenue u BeluMTaHME BEKTOPOB. 1
143 CrioieHHe W BEIYUTAHKE BEKTOPOB. 1
144 YMHOXKEHHE BEKTOPa Ha YHCIO, 1
145 [IpuMeHeHHE BEKTOPOB K pereHuio 3aau. 1
146 [prMeHeHHe BEKTOPOB K pelleHnio 3a1au. 1
Meton koopaunar
147 (10 ) Koopaunats! BekTopa. 1
148 Koopunatsl BekTopa. 1
149 IIpocTeiiinue 3a1a4u B KoopaHHATAX. 1
150 IIpocreiimue 3anaun B KoopauHatax. 1
151 YpaBHEHUSA OKPYKHOCTH M IIPSMOIA. 1
152 YpaBHEHUsI OKPYIKHOCTH U NpAMOH. 1
153 YpaBHeHHS OKPYIKHOCTH U TIPSIMOIA. 1
154 Pemenune 3anau. 1
155 Pemenue 3anau. 1
156 KontponeHas patora Nol. 1
CooTHowleHue
MEX]Y CTOPOHAMH
U yrmamu
TPEYroJbHHKA.
CkansipHoe
NIPOU3BE/IEHHE
157 BekTOpoB (11 u) CuHyc, KOCHHYC, TaHT€HC, KOTAHIeHC yria. |
158 CuHyc, KOCUHYC, TAHI€HC, KOTAHTeHC yria. 1
159 CuHyc, KOCHHYC, TAHTEHC, KOTAHI€HC yTJIa. 1
CooTHOWEHUE MKy CTOPOHAMH H yriiamu
160 TPEYTONbHUKA, 1
CooTHoOIIEHHE MEXK/Y CTOPOHAMM H YriiaMu
161 TPEYroJbHHUKA. 1
CooTHouIeH e MEK/Ty CTOPOHAMH H yrIamu
162 TPEYrONLHHKA. 1
CooTHoLIeHHE MeX /Ty CTOPOHAMHY H yriamu
163 TPEYroNbHHKA. 1
164 CkansipHoe NpousBe/ieH1e BEKTOPOB. 1
165 CxanspHoe npousBeeHme BEKTOPOB. 1
166 Pemenwue 3apau. |
167 Konrponsnas pa6ora Ne 2. 1
168 Hiuna [TpaBHyIbHBIE MHOTOYTONEHUKH. 1




OKpPYXXHOCTH H

niowans kpyra (12

4)
169 lIpaBUJIbHEIE MHOTOYTOIbHUKH. 1
170 [TpaBH/IbHBIE MHOTOYTONBHUKH. 1
171 lIpaBuIbHEIE MHOTOYTOTEHUKH. |
172 JlIMHa OKpY;KHOCTH | MIomas Kpyra. 1
173 JUHa OKPYKHOCTH U TITONIAIb Kpyra. 1
174 JlMHa OKpYKHOCTH M ruIomans Kpyra. 1
175 JvHa OKpYIKHOCTH M mTommans Kpyra. 1
176 Pemmenue 3aay. 1
177 Pemenue 3aay. 1
178 Pemenue 3anau. 1
179 KontposnbHas pabora Ne 3, 1
180 HBxenus (8 u) IlonsTre nBuxKeHMS. 1
181 [ToHsTHE NBHKEHMS. 1
182 IToHsATHE NBIKEHUS. 1
183 IlapasnensHetii nepeHoc u nopopor. 1
184 IlapannensHbii mepeHoc u moBopoT. 1
185 IlapannenpHeIi nepesoc  moBopor. 1
186 Pemenue 3anau. 1
187 Konrponsnas pabora Ne 4, 1

Havannhrie

CBEJICHUS U3

cTepeomeTpuu (8
188 ) MHororpaHHHuKH. 1
189 MHororpanHuky. 1
190 MHororpanuuky. |
191 MHuororpannuxy. 1
192 Tena v moBepxHOCTH BpameHus. 1
193 Tena ¥ MOBEPXHOCTH BpallleHNMS. 1
194 Tena u noBepxHOCTH BpameHus. 1
195 Tena 1 MoBepxHOCTH BpalieHHMs. |

06 akcromax
196 MIAHAMETPHH (2 1) | O6 aKCHOMAX IIAHUMETPHH. 1
197 06 akcHoMax IIAHUMETPHH. 1

I'eomerpus.

[TosTOpenue.

Pemenue 3amay (7
198 q) IlapannensHele npsaMere. 1
199 YeTbIpexyronsHuKy. 1
200 OxpyxHocTb. OTpe3KH B OKPYIKHOCTH. 1
201 Tpeyroneuuk. BuccekTpuckl, Meauassl, BEICOTHL | 1
202 Brucaunele u onucannsie MHOTOYTIOJBHUKH. 1
203 KonrposrHas pabora Ne 5, 1

| 204 Ypok 06061eHus. 1
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