AHHOTauMs K padoyeii mporpamme 7-9 kjacca no npeametry «MaremaTukay» (aaredpa)
Jannass pabGoyass mporpamMma IO MaTeMmaThke /-9 KIacChl COCTaBJICHA B COOTBETCTBHH CO
CJICAYIOIUMH HOPMATHUBHBIMU JOKYMCHTAMMU:

o depepanpubiM 3ak0HOM «O06 obpazoBanuu B Poccuiickoit deneparmumn» ot 29 nexadbps 2012 roga
Ne 273-D3.

e [IpumepHoii 00pa30BaTENBLHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBaHus (0100peHa peleHnemM
benepanbHOrO y4eOHO- METOAMYECKOTO OOBEAMHEHHS TI0 00IEeMy 00pa30BaHHIO (MPOTOKON OT 8
ampesst 2015 1. Ne 1/15))

e depgepanbHBIM IEpeYHEM YYEOHUKOB, PEKOMEHJOBAHHBIX (JOMYIIEHHBIX) K HCHOJb30BAHUIO B
00pa30BaTeNIbHOM TIPOIIECCE B OOPa30BATENbHBIX YUPEKACHUSAX, PEATU3YIOIIUX POTPAMMBI
obmrero oOpa3oBaHus U UMEIOIKX akkpeauTanuio Ha 2020-2021y4ueOHbIit ro;

Cornacao ®I'OC ocHoBHOro 00mIero oOpa3oBaHus B Kypc MaTemaThku (anredpa) 7-9 kiacca BBEACHBI
paznensl  «Jlorukay, «Mctopust MmaremaTukm», «TeKCTOBbIE 3aJaud» KOTOPbIE HE MPEINOIaralT
JOMMOJIHUTCIIbHBIX YaCOB Ha M3YUCHHWH W BCTPAWMBACTCA B PA3JIMYHBLIC TEMblI KypCa MAaTCMAaTUKHU u
BBIJICIICHBI KYPCUBOM

IIpeanMeTHbIE pe3yabTATHI 0CBOCHUS Y4eOHOT0 npeaMera «MaremMaTuka»

(anredpa) 7-9 kiacchl.
B pe3syabTaTe nsydenus yueOHoro npeamera «Maremaruka» (ajareépa) Ha ypoBHe OCHOBHOIO
0011ero oopazoBaHms:
B 7 KJ1acce y4eHHK HA 0230BOM YPOBHE HAYUHMTCH:
Yucna
- OnepupoBath Ha 0a30BOM YpOBHE TMOHSATUSMHU: HaTypajJbHOE 4YHUCIO, I[EelI0e YHCIIO,
OOBIKHOBEHHAS JIPOOK, TECATUIHAS IPOOh, CMEIIaHHAsI P00k, PAIMOHATFHOE YHCIIO;
- MCIIOJIb30BaTh CBOMCTBA YMCEN U MPaBUIIa JEHCTBUN MPU BBINOJIHEHUN BHIYUCIICHUI;
- WCIIOJIb30BaTh MPU3HAKKU JAeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHIMOJHEHWU BBIUMUCICHUN U
PELICHNH HECIOXKHBIX 3a/1ay;
- CpaBHUBAThH YHKCIIA.
B noBcenHeBHOM XKHU3HU U MIPU U3YYEHUU APYTUX MIPEAMETOB:
- OIICHUBATDH PE3YJIHTATHl BBIYUCICHHUH MPU PEIICHUH MPAKTUIECKUX 3a71a4,
- BBITIOJIHSTh CPABHEHUE YHUCEI B PEAIbHBIX CUTYalIMSIX;
- COCTABJISITh YMCJIOBBIE BBIPAKEHUSI TIPU PEIICHUU TMPAKTHYECKUX 3aJad M 3a/1ad U3 JIPYTux
yu4eOHBIX PEIMETOB.
ToxiecTBeHHBIEC TTPEOOPa30BAHUS
- BEIMOTHATE HECTOKHBIE TPEOOPa30BaHMs ISl BBIYMCICHUS 3HAYCHHUI YMCIIOBBIX BBIPAXKCHHM,
COJIEpXAIINX CTETICHHU C HaTypaJIbHBIM MTOKa3aTelieM;
- BBITIOJTHATH HECJIOKHBIE TPE0Opa30BaHus LIEbIX BBIPAKEHUI: PACKPhIBaTh CKOOKH, IPUBOAUTH
MOJOOHBIE cllaracMEeIe;
- UCIIONIE30BaTh (DOPMYIIBI COKpAIIEHHOTO YMHOXEHUsS (KBagpaT CyMMBbI, KBaJpaT pPa3HOCTH,
Pa3HOCTH KBAJPaTOB) JUIsl YIPOIICHUS BHIYMCICHUIN 3HAUEHUN BbIPaKECHHH.
YpaBHEHUS 1 HEpABEHCTBA
OnepupoBarh Ha 0a30BOM YpOBHE TMOHSATHUSMH: DPABEHCTBO, YMCIOBOE PAaBEHCTBO, YpaBHEHHE,
KOpPEHb YPAaBHEHUS, PEILICHNUE YPABHEHUS;
MIPOBEPSITH CIIPABEIIIUBOCTD YHUCIOBBIX PABEHCTB;
— pelaTh CUCTEMbI HECIIOKHBIX JTMHEHHBIX YPaBHEHU;
- TIPOBEPSATH, ABIACTCS JIM JAHHOE YHCJIO PEIICHUEM YPaBHECHHUS.
B noBcenHeBHOM KU3HU U MIPU U3YYEHUHU JPYTUX MPEIMETOB:
- COCTaBJISITh W DEIIaTh JUHEWHBIE YPaBHECHMs MPU PEIICHHUH 3a7ad, BOZHHKAIOIMUX B JAPYTHX y4eOHBIX
npeaMeTax.



DOyHKIMHU
- Haxoauts 3HaueHue GyHKIUH 110 33JJaHHOMY 3HAUYEHUIO apTyMEHTa;
- HAXO/UTh 3HAYCHHE apTryMEHTa MO 33JJaHHOMY 3HAUYEHUIO ()YHKIIUU B HECJIOKHBIX CUTYalHAX;
- OTIPEEIIATh MOJOXKEHHE TOYKHU M0 €€ KOOpAWHATaM, KOOPAUHATHI TOYKU MO €€ MOJI0KEHHUIO Ha
KOOPAMHATHOW IUIOCKOCTH;
- 1o rpauKy HaXOJUTh 00JIACTh OINpeIeTICHHs, MHOXKECTBO 3HAUCHUIA;
- CTPOUTH TpaUK JTUHEHHON (DYHKIINH;
- MIPOBEPSITH, SIBJISACTCS JIM JaHHBIN Tpaduk rpadukom 3aganHol GyHKIUN (JTMHEHHOMN ),
- OTIpeNeNATh NPUOIMKEHHBIE 3HAUEHUSI KOOPIMHAT TOUKH IepecedeHus rpagukoB QyHKINA;
B noBceiHEeBHOM JKU3HU U MTPU U3YYEHUH JPYTHX IMPEIMETOB:
- UCTIOJIb30BaTh IpaMKK peansbHbBIX MPOIECCOB;
- UCIIOJIb30BaTh CBOMCTBA JIMHEWHON (YHKIUMM U ee rpaduk MpH peuieHuH 3a7ad U3 JAPYrux
y4€OHBIX IPEIMETOB.
CratucTuka u Teopusi BEpOSITHOCTEMN
- Hwmerp npeacraBieHne O CTATUCTHUECKUX XapaKTEPUCTHUKAX, BEPOATHOCTH CIIY4alHOTO COOBITHSA,
KOMOHMHATOPHBIX 3a/1a4ax;
- pemarb npocTenrne KOMOMHATOPHBIE 33]]a4l METOJIOM MPSIMOTO Tepedopa;
- TPeACTaBIAThH JaHHBIE B BUJE TAOIUII, AUarpaMM, rpaduKoB;
- 4YHUTaTh HH(OPMAIUIO, TPEICTABICHHYIO B BHJIE TAOJIHUIIBI, AUArPaMMBI, rpaduka;
— ONpeleNsiTh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKN YHCIOBBIX HAOOPOB;
— OIIGHHWBATh BEPOATHOCTH COOBITHS B IPOCTEHIINX CITY4asiX;
-~ HMETh MPEJICTABICHHUE O POJIM 3aKOHA OOJBIINUX YHUCEN B MACCOBBIX SIBJICHUSIX.
B noBceHEeBHO KU3HU | TP U3YYEHHUH JPYTUX MPEIMETOB!
— OLEHHUBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM 1epedopa;
- CpaBHUBaTh OCHOBHBIC CTATUCTHUYECKHE XapPAKTEPHCTUKH, MOJYYCHHBIE B TPOIECCE pPEHICHUs
MIPUKIIATHOM 3a/1a4M, U3YYCHUS] PEAIbHOTO SIBJICHHUS.
TexkcToBble 3a1a4n
- PemaTh HecnokHbIE CIO’KETHBIE 33/1a4M Pa3HbIX TUIIOB Ha BCe apu(MeTHYeCcKue NeHCTBUS;
— CTPOUTH MOJIENIb YCIIOBHSI 337a4yM (B BUIE TAOJUIIBI, CXEMBI, PICYHKAa WJIM YpaBHEHHs), B KOTOPOU
JTaHbI 3HAUEHHSI IBYX U3 TPEX B3aUMOCBSA3aHHBIX BEJIMUMH, C LEJIbIO IONCKA PEIICHUs 3a/1a4H;
— OCYIIECTBIATH CIIOCOO TIOMCKA PEUICHHS 3a/1a4i, B KOTOPOM PAaCCyKIACHHUE CTPOHUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBaHMS K YCIOBHIO;
COCTABIIATH TUIAH PEIICHUS 3a/1a4H;
BBIJICJIATH 3TAIbl PELICHUS 3a1a4H;
MHTEPIPETHPOBATh BBIUYUCIUTEIBHBIE PE3yNbTaThl B 3ajade, HMCCIENOBAaTh MOJYYCHHOE PEIICHHE
3a]1auu;
- 3HATh PA3NINIHE CKOPOCTEH 0OBEKTa B CTOSTUEH BOJE, MPOTHUB TEUEHUS U TIO TCUSHHUIO PEKH;
— pemiaTh 33/1a4M Ha HAXO0X/IEHUE YacTH YMCIIa U YUCIIa 110 ero YacTH;
- pemiath 3aJaydl pa3HBIX THIOB (HAa pabOTy, HA TOKYNKH, Ha JBIKEHHE), CBS3BIBAIONINX TpPHU
BEJIMYMHBI, BBIIEISATh 3TU BETUYMHBI U OTHOILICHUS MEX]ly HUMH;
— HaXOJUTh MPOLEHT OT YHCJA, YUCIO MO MPOIEHTY OT HEro, HaXOAWUTh MPOICHTHOE CHIKEHUE WU
MPOIIEHTHOE MOBBIIIEHNE BETUYUHBI;
— pemIaTh HECJIOXKHBIE JIOTHUECKUE 3a/1a9H METOJOM PACCYKIICHHH.
B noBcenHeBHO KU3HU U ITPU U3YYEHHUH JPYTUX MPEIMETOB!
— BBIJIBUTATh THIIOTE3BI O BO3MOXHBIX TPEACTHHBIX 3HAUCHUSIX MCKOMBIX B 3aJade BEIMUYWH (Je1aTh
NPUKUIKY).
Uctopus maTeMaTnku
- OnuceIBaTh OTJENBHBIE BBIJAIOIINECS PE3yNIbTaThl, IOJYYCHHBIE B X0/1€ PA3BUTHUS MaTEeMaTHKH Kak
HaYKU;
- 3HaTh MPUMEPbl MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB, B CBSI3U C OT€UECTBEHHON M BCEMHPHOU
HUCTOpPHEN;
- MOHUMATh POJIb MaTeMaTHKH B pa3BuTHU Poccum.



Metoapl MaTeMaTUKU
- BeiOupare mogxonmsmuid W3YYEHHBIM METOJ Ui PEIICHUH W3yYEHHBIX THUIIOB MaTeMaTHYEeCKUX
3aaa4;
- [IpuBoaUTH NMpUMEpPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B OKpPY)KAIOWIEH JIEHUCTBUTEIBHOCTH M
MPOU3BEJCHUSIX HCKYCCTBA.

Yuenuk 7 kjiacca Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHTHCH:
Yucna
- Onepuposamsv NOHAMUAMU: MHOHICECTEO HAMYPATLHEIX YUCEN, MHOHNCECTBO YENblX YUCET, MHONCECMBO
PAYUOHATILHBIX YUCEN, MHONCECME0 OeUCMBUMENbHbIX YUCel, 2eoMempudeckas UHmepnpemayus
HAMYpanibHuIX, YeablX, PAYUOHATLHBIX YUCE,
—  NOHUMAamb U 00BACHAMb CMBICI NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA;
—  BbINOIHAMb GLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX GbIYUCTEHULL,
- npeocmasiams payuoOHaAIbHOE YUCIO 8 BUOE OeCAMUYHOU OpoOU
—-  Ynopaoouueamv 4ucid, 3anucanHule 8 8uoe 0ObIKHOBEHHOU U 0eCAMUYHOU OpOOU,
- Haxooums HOJ/[ u HOK uucen u ucnonv3osams ux npu peuieHuu 3a0ay.
B noeceownesnotl scusnu u npu uzyuenuu Opyeux npeomemos:
— NpUMEeHAMb NPAsUa NPUOIUINCEHHBIX 8bIYUCTIEHUL NPU pelleHUU NPaKmu4eckux 3a0ay u peueHuu
3a0a4 Opyaux yueOHbIX NPeoMemos;
— BbINOJIHAMb CPABHEHUE pe3VIbMAaAmos GbIYUCIEHUL NPU peuleHuUu NpaKkmuyecKux 3aoai, 6 mom
yuycne npUOIUINCEHHBIX 8bIYUCTICHU,
- cocmasnams U OYeHUBams YUCLOBble BbIPAICEHU NPU PeuleHUU NPAKMu4eckux 3a0ay u 3a0ay u3
Opyeux yueOHbIX npeomMemos;
— 3anucvl@amsv U OKPYIsMb YUCIOBble 3HAUEHUs. DedlbHblX BelUYUH C UCNONb308AHUEM DA3HBIX
cucmem usmepeHusl.
Tooicoecmsennvle npeobpazosanus
- Onepupogamv NOHAMUAMU CMENeHU ¢ HAMypPalbHbIM NOKA3Amenem,
— BLINONIHAMbG NPeoOPA308aHUSL  YENblX GbIPANCEHUll: Oelicmeus ¢ O0OHOWIeHaMu  (ClodiceHue,
gblUUMAHUe, YMHONCEHUE), OeliCMBUsL C MHO20UNEeHAMU (C0JHCeHUe, 8bIYUMAHUe, YMHONCEHUE),
8bINOIHAMb PA3N0NHCEHUE MHOL0UNIEHO8 HA MHOJCUMeNU OOHUM U3 CNOCOD08: GblHeceHUe 3a CKOOKY,
2PYNNUPOBKA, UCHONb308AHUE POPMYT COKPAUCHHO20 YMHONCEHUSL,
8b10eIsIMb K8AOPAM CYyMMbl U PA3SHOCMU 0OHOYIEHO8,
8bINOIHAMb NPEe0OPA306AHUS BLIPANCEHUL, COOEPAHCAWUX CMENEeHU C YeablMu OmpuyamenbHbulMu
noKazamesamu;
B nogceonesHotl sHcuztu u npu uzydeHuu Opy2ux npeomemos:
— 8bINONIHAMbG NPEoOPA308aAHUS AN2EOPAUYECKUX BbIPANCEHUL NPU peuleHuu 3a0ay Opyeux y4yeOHbIX
npeomemos.
Ypasuenus u nepasencmea
- Onepupogamv NOHAMUAMU: YPAGHEHUe, KOPEeHb YPAGHEeHUs, PABHOCUIbHblE YPAGHeHUs, 001acmb
onpeoeneHUs ypasHeHUs.,
- peuiamyv TuHelHble YPAGHEHUs U YPABHEHUS, C800UMbIE K JIUHEUHbIM ¢ NOMOWbBIO MOHNCOECBEHHbIX
npeobpazosanuil;
- peuiams YpasHeHusi CnocoOOM pa310HCeHUs HaA MHOMICUMENU U 3aMeHbl NepeMeHHO;
— peuwiamy TuHeliHble YPAGHEeHUs ¢ NAPAMEempamu;
— peuiams HeCl0XiCHble CUCTNeMbl IUHEUHbIX YPAGHEHULL C NApaAMempamil;
— peuiamy HeCl0HCHble YPAGHEHUS 8 YENblX YUCIAX.
B nogceonesnoll sHcuznu u npu uzyueHuu Opyux npeomemos:
— cocmasnAms U peulams TuHelnble YPAGHEeHUs, YPAGHEHUs, K HUM CBOOAWUECs, CUCTNEMbl TUHEUHbIX
VPasHeHUll npu peueHuU 3a0a4 Opy2ux y4eOHvlX npeomemos,
— BLINONIHAMb OYEHKY NPABOON0000Us Pe3yIbmamos, Noay4aemvlx npu peueHuy TUHeUHbIX YPagHeHUll
U cucmem TUHENHbIX YPAGHEHULL NPU peuleHuU 3a0a4 Opyeux y4eOHbIX npeomemos;



- 8bIOUPaAMb COOMEEMCMBYIOWUe VPAGHEHUs. Ul UX CUCMeMbl Ol COCMABNeHUsT MAMeMaAmuiecKoll
MoOenu 3a0aHHOU PeanbHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayl,

- yMemb UHMEPNpemuposams NOJLYYEHHbIU NPU peuleHuu YPasHeHus Uil CUCmeMbl pe3yibmam 8
KOHMeKcme 3a0aHHOU PeailbHOU CUMYayuu Uil NPUKIAOHOU 3a0ayl.

QyHxyuu

— Onepuposamv NOHAMUAMU. (DYHKYUOHANbHASL 3A6UCUMOCTb, (DYHKYUS, 2pauK GyHKyuu, cnocoowl
3a0anusi YHKYUU, apeymeHm u 3HauveHue QYHKyuu, 001ACmb ONpedeneHus U MHONCECHBO
3HaueHull pyHKyuu,

- cmpoumv 2paguKu TUHEUHOU,

- cocmasnsims YpAaGHeHUs: NPSMOU NO 3A0AHHbIM YCI0BUSIM: NPOX0Osiuell uepe3 08¢ MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX00suell Yepe3 OaHHYI0 MOYKY U NApaLlelbHOU OAHHOU NPIMOUL;

- uccnedosamsv QYHKYUo no eé epapuxy,

B nosceomnesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

— WIIIOCMPUPOBAmMb ¢ NOMOWDBIO  2PAPUKA  PeanvhHylo  3A6UCUMOCMb  UIU  NPOYecc Nno  UuUx
XapaxkmepucmuKkam.
Texcmoswie 3a0auu
- Pewamov npocmoie u codichvie 3a0a4u pasHblx Munos, a makice 3a0a4u NO8bIUEHHOU MPYyOHOCIU,
— UCNONIL306aMb PA3HbIe KPAMKUE 3aNUCU KAK MOOeIU MEeKCMO8 CIONCHbIX 3a0au Ol NOCMPOeHUs.
HOUCKOBOUL CXeMbl U peuleHusl 3a0ai,

— pasudams Mooeib MeKcma u MOOeilb PeuleHUs 3a0ayu, KOHCmMpYyuposanms K 00HOU MOOenu peuleHus
HECJLONHCHOU 3a0a4u pasHvle MOOeIU meKcma 3a0ayu,

— 3HaMb U NPUMEHAMb 00a CNOCcoba NOUCKa peulerust 3a0ay (0m mpebo8aHus K yCI08Uio U OM YCl06Us
K mpebo6anuio);

— MOOenuUpos8ams paccyiHcOeHusi nPu NOUCKe peuleHust 3a0ay ¢ NOMOUbIO 2pagh-cxemol,

8b10€IAMb IMANbLL PEULEHUsL 3A0a4U U COOEPHCAHUE KAHCO020 DMAand,

yMemb ulOUpamv ONMUMANbHBINL MemooO peuleHus 3a0ayu U O0CO3HA8AMb GblOOp Memooa,
paccmampusams pasiudHble Memoowl, HAX00UMb PA3HbLE PelleHUsl 3a0a4lU, eCli 803MONCHO;

AHATUBUPOBATNL 3AMPYOHEHUSL NPU PEUUEHUU 3A0aY,

BbLINOIHAMb PA3IUYHbIE NPE0OPA308aHUsL NPEONONCEHHOU 3A0aUl, KOHCMPYUPOBAMb HO8ble 3A0a4U U3
O0aHHOU, 8 MOM YUcle 0bpamuovle;

UHMEPRPEemuposams 8bIHUCTUMENbHblE Pe3VIbmamsl 8 3a0aye, UCCIe008amb NOLYYEeHHOe PeuleHue
3a0ayqu;

AHATUBUPOBAMb BCEBO3MOICHBLE CUMYAYUU 83AUMHO20 PACHONONCEHUS O8YX 00BEKMO8 U U3MEHeHUe
UX Xapakxmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOsHUe) NpU PeuleHul
3a0a4 Ha 0sudicenue 08YX 00bEeKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIEHUSX,

UCCNe008amb  8CEBO3MOJICHbIE  CUMYAyuu Npu  peuwleHuu 3a0ay Ha O08UdCEHUe No  peke,
paccmampusams pasHvle CUCMeMbl OMCUEma,

— peuiamv pazHooopasHvle 3a0auu «Ha Yacmuy,

- pewiamsv U 000CHO8bIBAMb CB0€ peuleHue 3a0ay (8vblOeNsimb MAMeMamu4eckylo OCHO8Y) Hd

HAXOJHCOEHUE YaCmU YUCAA U YUCTIA NO €20 YACMU HA OCHO8E KOHKDEMHO20 CMbLCIA Opoou;

— 0Cco3HABAMb U 0OBACHAMb UOESHMUYHOCTb 3A0aY PA3HBIX MUNO0S, CEA3bI8AIOWUX MPU BeIUUUHbL (HA
pabomy, Ha NOKYNKU, HA OBUdICEHUe). GblOeNsimb MU GeIUYUHbL U OMHOUEHUS MeNCOY HUMU,
NPUMEHAMb UX NPU peuleHUl 3a0ay, KOHCMPYUpo8ams co6CmeenHvle 3a0ay YKA3AHHbIX MUNO0G;

- gl1adems OCHOBHbIMU MeMOOaMU peuleruss 3a0ay Ha cMecl, CNassl, KOHYESHMPAyuu,

- pewiams 3a0auu HA NPOYEHMbL, 8 MOM HUCLE, CILONCHbIE NPOYEHMbL ¢ 0O0CHOBAHUEM, UCHONb3)SL
PpasHvle cnocoowl;

- peuwiams Jl02udecKue 3a0ayu pasHbiMu Cnocooamu, 8 mom uucie, ¢ 08yMs OJOKaMu u ¢ mpems
O1OKAMU OAHHBIX C NOMOWLIO MAOIUY,

— peuiams HeC0CHble 3a0a4U N0 MAMeMamuyecKol CmamucmuKe;

— 08/1a0emb OCHOBHbIMU MEMOOAMU PEULeHUs. CIOMCEMHbIX 3a0ay. apupmemuieckull, aieedpaudeckutl,
nepebop 6apuanmos, 2eoMempudecKull, spapuieckutl, NPUMeHsIMb UX 8 HOBbLX N0 CPABHEHUIO C
U3YYEHHBIMU CUMYAYUSIX.



B nogceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos.:
— BblOeIsIMb NPU PeUleHUU 3a0ay XapaKmepucmuKku paccmampugaemon 8 3a0ave Cumyayuu, OmiudHsle
Oom peanvHblX (Me, OmM KOMOPbIX abOCMpasuposanucs), KOHCMPYUposams HOGble CUMYAYUU C
VUEMOM IMUX XapaKmepucmux,
- peuwiamyv u KOHCMPYUpo8ams 3a0aqy Ha OCHOBe PACCMOMPEHUs PEANlbHbIX CUMYAyUll, 8 KOMOPbIX He
mpebyemcsi MmouHbIlL 8bIYUCTUMENLHBII Pe3YIbman,
- pewamy 3a0a4u Ha 08UdCEHUE NO peKe, PACCMAMPUBAsL PA3HbIE CUCEMbL OMCcYemda.
Cmamucmuxa u meopusi 6eposimuocmeil
- Onepuposamv NOHAMUAMU. cMoOLOYamvle U Kpy208ble OUASpAMMbl, MadIUybl OAHHLIX, CpeoHee
apugpmemuuecxkoe, meouana, HauboIbUee U HauMeHbulee 3HAYeHUsT 8blOOPKU, PA3MaAX GblOOPKU,
oucnepcusi u CmaHoapmHoe OMKIOHeHUe, CLYYAHASL USMEHYUBOCb,
- ussneKamov UHGopMayuro, NPeoCmMasieHHy0 8 mabauyax, Ha OUAePaAMMax, epapurax;
- cocmasnsams maoauysl, CMpoums OUazpamMmbl U SpaguKku Ha 0CHO8e OAHHDIX.
B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeomemos:
— U361eKamv, UHMEPNPEMUPO8Ams U NPeodPa308bl8ams UHGOpMayur0, NPeoCmasieHHyo 8 madIuyax,
Ha 0Uazpammax, 2pagpurax, ompajicarowyro cGOUCMEAd U XapaKmepucmuKku peaibHblx npoyeccos u
ABNEHULL;
— onpeodensimb CMAmucCmu4ecKue XapaKmepucmuku 6bl00pox no mabauyam, Ouazpammam, epapukam,
BbINOIHAMb CPAGHEHUE 8 3ABUCUMOCU O Yel PeleHUsl 3a0aUu.
Hcmopust mamemamuku
- Xapakxmepu3zoeambp 6K1A0 8bIOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUe MAMEMAMUKY U UHBIX HAYYHBIX
obnacmei,
— HOHUMAmMb Poib Mamemamuxu 8 pazeumuu Poccuu.

B pe3yabTaTe u3yuenus yueoHoro npeamera «MaremaTukay (airedpa) Ha ypoBHE OCHOBHOI'O
001ero ooOpazoBaHus:
B 8 Ki1acce y4eHUK Ha 0230BOM YPOBHE HAY4YHTCS:
DJeMeHTBl TEOPUU MHOXKECTB U MaTEMAaTUYECKOH JIOTUKU
- OHepI/IpOBaTL Ha 0a30BOM YPOBHE TMOHATUAMU: MHOXKCECTBO, 3JICMCHT MHOXCECTBA, I[IOJMHOKECTBO,
MMPUHAAJIC)KHOCTD,
— 3aaBaTb MHOKCECTBA NEPCUNCICHUEM UX 3JICMCHTOB;
- HaXOJMTh TIepeceueHue, 00bEIMHECHUE, IOJMHOXKECTBO B IPOCTEHININX CUTYAIUAX;
- OIE€pHUpPOBaTh HA 0a30BOM YPOBHE NOHATHUAMM: OIIPEACICHUE, aKCUOMaA, TCOpEMA, 10Ka3aTCILCTBO,
- IIPUBOJIUTH NIPUMEPBI U KOHTPIIPUMEPHI IS IOATBEPKIACHUS CBOMX BBICKA3bIBAHUM.
B noBceHEeBHO KU3HU U ITPU U3YYEHHUH JPYTUX MPEIMETOB!
- HCHOJb30BaTh TpaUuecKoe MPEICTaBICHUE MHOXECTB Ui OMHUCAHUS PEAIbHBIX IPOLIECCOB U
SIBJICHUH, IIPU pEeIIEHUH 33]a4 APYTUX y4eOHBIX MPEIMETOB.
Yucna
- OmnepupoBarh Ha 6a30BOM ypOBHE MOHATHSIMHU: HATypaJbHOE YMCIIO, IIEJ0e YHCIIO, OOBIKHOBEHHAS IPOOb,
JleCsITHYHAs Ipo0b, CMEIIaHHAs APOOb, pallMOHATBHOE YUCIIO, ApUPMETHUECKUH KBAAPATHBIA KOPEHB;

—  HCIOJIb30BaTh CBOMCTBA YMCEJ U NPABWIIA AEHCTBUI IPU BBIIIOJIHEHUH BBIYMCIICHU;
—  BBIIOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEJ B COOTBETCTBHUH C IIPaBUIIAMM;
—  OLEHUBATh 3HAYCHUE KBAJPATHOI'O KOPHS U3 IOJIOKUTEIBHOIO LIEJIOT0 YNACIA;
-~ Ppacno3HaBaTh palMOHAIIBHBIE U UPPALUOHAILHBIEC YUCIIA;
-~ CpaBHHBATh YUCIA.
B noBceHeBHOM KW3HU U MIPU U3YUYECHHUU APYTUX TPEAMETOB:
—  OLEHUBATb PE3YJIbTAThl BBIYMCICHUM IIPU PEILIEHUN IPAKTUYECKUX 3a/1a4;
—  BBIIIOJIHATH CPABHEHUE YHUCEII B PEAIBHBIX CUTyaLUsX;
— COCTaBJIATH YHUCJIOBBIE BBIPAXEHHS INPH PELICHHMH NPAKTHYECKHX 3aJad M 3aJad U3 JOPYruxX Y4eOHBIX
IIPEAMETOB.
ToxxmecTBeHHBIEC TPEOOPA30BAHUS



BrImonmHATE HECIOXKHBIE TTPE0Opa30BaHU Al BRIYUCICHHS 3HAYEHUH YHCIOBBIX BRIPAKEHUH, COIEPIKAIIIIX
CTETICHH C HaTypaJIbHBIM II0Ka3aTeIeM, CTETIEHH C IIEJIBIM OTPHIIATEIbHBIM ITOKa3aTEeNeM;

BEITIONHATHh HECIIOKHBIE TPeoOpa30oBaHUs IETBIX BBIPAKEHHHA: PaCKpPBIBaTh CKOOKH, IMPHUBOJUTH MOJO0O0HBIC
clTaraempble;

WCTIONB30BaTh (DOPMYIIBI COKPANIEHHOTO YMHOXEHHs (KBagpaT CyMMBI, KBaJpaT pa3HOCTH, pa3HOCThb
KBaJIPaToOB) JUIsl YIPOIICHUS BHIYUCICHUN 3HAUYCHUH BBIPAKCHHUIA;

BBITIOJHATh HECJIOKHBIC MPEOOpa3oBaHusl IPOOHO-TMHEWHBIX BBIPAKCHUA M BBIPAKCHUH C KBaJPaTHBIMH
KOPHSIMH.

B noBceiHEeBHOM JKU3HU U MIPU U3YYEHUH JPYTHX IMPEIMETOB:

IIOHMMATh CMBICJI 3allMCH YHCJIa B CTAaHAAPTHOM BUIEC,
OIICpUPOBATH HA 0a30BOM YPOBHC NOHATHUECM «CTAaHAAPTHAA 3alIUCh YHUCJIa».

VYpaBHEHUS U HEPABEHCTBA

OHepI/IpOBaTB Ha 0a30BOM YPOBHE IIOHATHAMU: PABCHCTBO, YHUCIOBOEC PABCHCTBO, YpPaBHCHHC,
KOp€Hb YpaBHCHHA, PEIICHHUE YPAaBHCHHA, 4YHCIOBOC HEPABCHCTBO, HCPABCHCTBO, PCIICHUC
HEPAaBCHCTBA,

IPOBEPATH CIIPABCIJIMBOCTD YUCIIOBBIX PABCHCTB U HCPABCHCTB,

IMPOBEPATH, ABJIACTCA JIM JAHHOC YN CJIO PCHICHUCM YpPABHCHUA (HepaBeHCTBa);

peuiaTh KBaApaTHbIC YPABHCHUS 110 (bopMyJIe KOpHeﬁ KBaApPATHOI'O YPAaBHCHUAA,

B HOBCGI[HCBHOﬁ JKU3HHU U IIPpU U3YYCHUU NPYTUX NPEIMETOB:

COCTaBIAITh M pelIaTh JHHEHHbIE YPaBHEHMs IPU PELICHWH 33Jad, BOZHUKAIOIUX B IPYTHX y4eOHBIX
npeaMeTax.

DyHKIMU

HaxonuTs 3HaueHue GyHKIMU 1O 33JJaHHOMY 3HAUEHHUIO apI'yMEHTa;

HaXO/UTh 3HaU€HHE apryMeHTa I10 3aJaHHOMY 3HAYEeHUIO (YHKIIUU B HECIOKHBIX CUTYaLlUsX;
OIIpeNIeNIATh MOJIOKEHHE TOYKU IO €€ KOOpAMHATaM, KOOPAMHATBhl TOYKH IO €€ MOJO0XKEHUIO Ha
KOOPJIMHATHOH MJIOCKOCTH;

110 rpauKy HaXoIUTh O0JIACTh ONPEEIICHUS, MHOXKECTBO 3HAYCHUN, HYIU (PYHKLUHU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHUs U yObIBaHMS, HAaMOOJIbIlIee U HAMMEHbIIee 3HAUCHUS
byHKIINY,

CTPOUTH rpapuK JMHEWHON QYyHKIINY;

MpOBEPATh, SBISETCS JM JaHHBbIA rpaduk rpadukoM 3amgaHHOM (QyHKUUM (JIMHENHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIHUOHAITIBHOCTH);

OTpeAeNsATh NPUOIMKEHHbIE 3HAUEeHUSI KOOPAUHAT TOYKU NIepecedeHts TpapuKoB (yHKIIHIA;

B nmoBcegHeBHOI KU3HU U IIpHU U3YUCHUU APYTI'UX NMPEIAMCETOB:

HCTOJB30BaTh Tpa)vKy peasbHBIX MPOLECCOB U 3aBUCHUMOCTEH ISl ONpPEesICHUsI UX CBOWCTB (HanOobLIne
YW HaUMEHBIIWE 3HAYEHUs, INPOMEXYTKH BO3pacTaHWs M YObIBaHMS, OONACTH IOJOXKUTEIbHBIX H
OTpHLIATENbHBIX 3HAYEHUH H T.11.);

WCTIONBb30BaTh CBOMCTBa JHMHEHHON (GYHKIMM M ee rpaduK NpH pelieHHd 3afad W3 JPYruX Y4eOHBIX
MIPEAMETOB.

CraTHCTHKA U TCOpHUA BepOHTHOCTeﬁ

Hmetb mpezacTaBieHUEe O CTATUCTHUECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIIY4alHOTO COOBITHSA,
KOMOMHATOPHBIX 3a7a4ax;

peaTh npocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M MPSIMOT0 ¥ OpPraHU30BaHHOIO Mepedopa;
MIPEJCTABIATh JaHHbBIE B BUJIE TaOIUIL, UarpamMm, rpauKoB;

YUTaTh MH(OPMAIHIO, TPECTABICHHYIO B BHJIE TaOJIHUIIbI, AUArpaMMBbI, rpaduka;

OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;

OLIEHUBATh BEPOSATHOCTh COOBITHS B IPOCTEHIIINX CITydasiX;

MMETh MPEJCTaBICHNE O POJIU 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBIICHUSX.

B nmoBcegHeBHOI XKU3HU U IIpHU U3YUCHUU APYTrUX NMPpCIAMETOB!:

OLCHUBATH KOJIMYCCTBO BO3MOXHbBIX BAPHAHTOB METOAOM nepe6opa;
HUMETH MPEACTABICHUE O POJIM NPAKTUYCCKU JOCTOBEPHBIX U MAJIOBEPOATHBIX COGBITHfI;



- CpaBHHBaTh OCHOBHBIC CTaTUCTHYECKHE XapAaKTEPUCTHKH, IIOJYYCHHBIE B IIPOLECCE PELICHUS
IIPUKIIATHON 3a/1a4M, U3YUEHUs] PEAJIbHOTO SIBJICHMUS;
— OIIGHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SIBICHHUI B HECIIOKHBIX CUTYAIIHSIX.
TexcToBble 3anaun
- Pemath HecI0XKHBIC CIOKETHBIE 33/1a4M Pa3HBIX THIIOB Ha BCE apH(pMETHUECKHE IEHCTBUS;
~ CTPOHTH MOZEIb YCIOBHS 3aJa4d (B BUJE TAOJNMIBI, CXEMBI, PUCYHKA WM YpaBHEHHsS), B KOTOPOIl JaHbI
3HAYCHUSI IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYMH, C LSO MTOUCKA PELICHHS 3a/1a4H;
—  OCYIIECTBJIATH CIOCOO IMOKMCKAa pELICHHS 3aJa4dd, B KOTOPOM pAacCyXICHHE CTPOUTCS OT YCIOBHS K
TPeOOBaHUIO WK OT TPEOOBAHHUS K YCIOBHIO;
~  COCTaBJIATH IUIAH PELICHUS 3a/1a4H;
~  BBIAEJIATH ATAIlbl PEIICHHS 331a4H;
~  HHTEPIPETHPOBATH BEIYUCIUTEIIBHBIC PE3yIbTAaTh B 331aU€, HCCIICIOBATH IIOTyYeHHOE PEIICHHE 3a/1a4H;
~  3HATh Pa3NIMYHe CKOpOCcTel 0OBEKTA B CTOSYCH BOJE, IPOTUB TEUCHUS H II0 TEUCHHUIO PEKU;
- pemarh 3a/[a4¥ Ha HaXOKIACHUE YacTH YHCIIA M YHCJIA 110 eT0 YacTH;
- pemiath 33/a4d PasHbBIX TUMOB (Ha pabOTy, Ha MOKYIKH, Ha JBIKCHHE), CBSA3BIBAIOLIMX TPU BEIHYHHBL,
BBIACIIATH 9TU BCJIMYMHBI 1 OTHOIICHUA MEXKIY HUMMU,
— HaxoJuTb MHNPOUCHT OT 4YHuCJid, YUCJIO IO IPOLCHTY OT HEro, HaXOAWUTb MNPOLCHTHOC CHWXCHUC HIIN
IMPOUCHTHOC MOBLIIICHNUEC BEJINYNHEIL,
- pemarth HEeCIIOXKHBIC JIOTHYSCKUE 3a1a49l METOJIOM PacCy K ICHHIA.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB!
—  BBIJBUIaTh MIIOTE3bI O BO3MOKHBIX IPEJEIbHBIX 3HAUEHUSAX MCKOMBIX B 33Jau€ BEJIUYMH (J€naTh
NPUKUIKY).
OtHowenus
- OnmnepupoBaTb Ha 0a30BOM YpPOBHE IMOHATHUSMHU: PaBEHCTBO (GUIYp, paBHbIE (UIYpbl, PaBEHCTBO
TPEYrOJIbHUKOB, NapaIEIbHOCTD IPSIMBIX, IEPIEHANKYISIPHOCTD MPSAMBIX, YIVIBI MEXY IPSIMBIMH,
NEPIEHIUKYJISAP, HAKIIOHHAS, IIPOCKLU.
B noBscenHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:
- HCIIOJB30BATh OTHOIICHHS JUIsl PELICHUS IPOCTEHIINX 33/1a4, BO3HUKAIOIIUX B PEabHON KHU3HH.
HcTopus MmaTreMaTuku
- OnuceIBaTh OTIENbHBIE BBIIAIOIINECS PE3YIIBTATHI, IOTYYEHHBIE B XO/I€ PA3BUTHsI MaTEMAaTUKH KaK
HayKH;
- 3HaTh IPUMEPBI MATEMATUUYECKUX OTKPBITHUI M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCEMHUPHOU
UCTOpPHEH;
- TIOHUMAaTh POJIb MaTEMAaTUKH B pa3BUTUU Poccuu.
MeTtopl MaTEMaTUKN
- BeiOupare nmoaxoasuuii M3ydyeHHBIH METOJ AJS PEIIeHUs H3YyYeHHBIX THIIOB MaTeMaTHYeCKHX
3az1ay;
- IlpuBoauTH NmpUMEpPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYXAlOUIEH NEHCTBUTEINBHOCTH U
IIPOU3BENICHUAX UCKYCCTBA.

Y4yenuk B 8 ki1acce Ha 02a30BOM ypPOBHeE IOJIYYUT BO3MOKHOCTh HAYYHTHCH:

Onemenmol meopuu MHoJcecmes u Mamemamuyeckol 102uKu

- Onepupoeamb NOHAMUAMU. onpedeﬂeﬂue, meopema, akcuoma, MHOIMHCECMBO, xapakmepucmuku
MHOIHCcecmea, SJeMeHn MHoacecmeda, nycmoe, KOHe4YHoe U beckoneunoe MHOIHCECMBO, I’lO()MHO.?fC@CWlGO,
npuHad]ZleCHOCWlb, BKJIIOYerUe, pageHCcneo MHoMdcecms,

- u306pa9+camb MHoOoHcecmea U OMHOWEHUE MHOACECME C NOMOWbIO KPY208 Qﬁﬂepa;

- onpedeﬂ;zmb npuﬁaaﬂeofcyocmb JlEMeHma MHoIHcecnesy, 006veOuUHeHUIo U nepecevyeHuro MHoaicecme,

- 3a0a6amb MHONCECMBO C NOMOWbIO nepeducienusl 31emernos, C106eCHOc0 OnUcarnusl,;

- onepupoeamb NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCMb U JIOHCHOCNb 6blCKA3blE6AHUA, oOompuyarue
6blCKa3b16aHuZZ, onepayuu HAO 8bICKA3bIBAHUAMU. u, uiu, He, yCjl06Hble BbICKA3bIBAHUS (umnﬂukauuu);

- Cmpountsb 8bICKA3bIBAHUS, OMPUYAHUS BbLCKA3bIBAHUI.



B nogceonesnotl sHcuznu u npu uzyuyeHuu Opyux npeomemos.

Yucna

cmpoums YenodkKu yxwos‘am;oqeﬂuﬁ HA OCHO6B€ UCNOIb306AHUA NpABUTl IOCUKU,
ucnonvzoeamsb MHoOoIHcCecmeda, onepayuu ¢ MHoxcecmedmu, uUx epad)uquKoe npedcmaeﬂenue onst
Onucarnus pedjlbHblx npoyeccos u AGNeHUU.

Onepuposamsv NOHAMUAMU: MHONCECMBO HAMYPATLHBIX YUCEN, MHOJNCECTNBO UYEablX UUCel, MHONCECE0
PAYUOHANBHBIX YUCe]l, UPPAYUOHATLHOE YUCTLO, KBAOPAMHDIIL KOPEHb, MHONCECMEO OeliCEUMENbHbIX YUCe],
2eoMempuiecKkas UHMepnpemayusi HAMypaibHblX, YeablX, PAyUOHAIbHbIX, OClCMEUMETbHbIX YUCE,
BbINOMHSMb GLIYUCTEHUS], 8 MOM YUCTE C UCNOTIb308AHUEM NPUEMOE PAYUOHATBHBIX BbIYUCTEHULL,

BHINONHAMb OKPY2IEHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

CPABHUBATNL PAYUOHATLHBLE U UPPAYUOHATbHbIE YUCIA,

npeocmasisims PAyUOHAIbHOE YUCIO 8 8Ude 0eCAMUYHol Opoou

YNOPAOOHUBAMb YUCIA, 3ANUCAHHBLE 8 BUOE ODLIKHOBEHHOU U OeCAMUYHOU OPOOD.

B nosceounesnoii soicusnu u npu uzyyeHuu opyeux npeomemos:

NpUMeHAMb NPAGULA NPUOTUNCEHHBIX BbIYUCTIEHUL NPU PeleHUU NPAKMUYecKux 3a0ay U peuleHuu
3a0a4 Opyaux yueOHbIX NPeOMemos,

BbINOHAMb CPAGHEHUe De3VIbMAmo8 BbIYUCTICHUL NPU peueHUuU NPaAKmuyeckux 3alay, 6 mom
yucie nPuOIUINCEHHBIX GbIYUCTEHULL,

COCMABIAMb U OYEHUBAMb YUCTOBbIE BbIPANCEHUS NPU peuleHUl NPAKMUYeckux 3a0ay u 3a0ay u3
Opyeux yueOHbIX nPpeoMemos;

3anuUcbi6amv U OKpY2IAMb YUCTI08ble 3HAYEHUS DPedibHblX GelUYUH C UCNONb308AHUEM DAHLIX
cucmem usmMepeHusl.

Toocoecmeennvle npeobpazosanus

Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHLIM NOKA3ameleMm, CmeneHu ¢ Yeiblm
OmpuyamenbHbiM NOKA3AMenem,

BbINOIHAMb PA3NONCEHUE MHOLOULEHO8 HA MHOJICUMENU OOHUM U3 CHOCO008. 8blHeCeHUe 3a CKOOKY,
2PYNNUPOBKA, UCHONb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

8bLOEIAMb KEAOPAM CYMMbL U PA3HOCMU OOHOULEHO8,

PACKAA0bI8AMb HA MHOMCUMENU KBAOPATHDBIL  MPeXyieH,

BbINOJHAMb NPE0OPA306AHUsL BBIPANCEHUL, COOCPIUCAUWUX CIMENEHU C YeTblMU OMpPUYAmeilbHbLMU
NOKA3amensiMu, nepexooums om 3anucu 6 8uoe CmeneHu ¢ YeivblM OmpuyamenibHulM noKasamenem
K 3anucu 8 guoe opoou;

8LINOJIHAMbL ~ NPeobpa306aHus  OPOOHO-PAYUOHANLHBIX — BbIPANCEHUN.  COKpaweHue  Opoobell,
npugedeHue aneedpauieckux opobeu Kk odwemy 3HaAMeHameno, ClodCeHue, YMHOdNCeHUe, OelleHue
aneebpauyeckux Opoobeti, 6038edeHue aneedpaudeckol Opoou 6 HAMYPAIbHYIO U  YEedylo
OMPUYAMENbHYIO CeNneHb,

BbINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

8blOEIAMb K8AOPAM CYMMbL ULU PAZHOCMU OBYYIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAmHble
KOPHU,

BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYTb.

B noeceonesnoti scuznu u npu uzyvyeHuu Opy2ux npeomemos:

BbINOIHAMb NPE0OPA308AHUS U OCUCMEUS C YUCTAMU, 3ANUCAHHBIMU 8 CAHOAPMHOM 8U0e;
8bINOIHAMb NPEoOPA308aHUA AN2eOPAUUECKUX BbIPANCEHUU NPU peuleHul 3a0ai Opy2ux y4eOHvix
npeomemos.

YpaeHeHuﬂ U HepaseHcmea

Onepuposams NOHAMUAMU: YPAGHEHUE, KOPEeHb YPABHEHUs, PAGHOCUNbHbIE YPAGHEHUs, 001aCmb
onpeoenenus ypasHenus (cucmemvl ypagHeHutl);

peuiams  Keaopamuvle YPAGHEHUs U VPABHEHUs, CBOO0UMble K K8AOPAMHbIM C NOMOWbIO
MOAHCOECMEEHHbIX NPE0OPA306aAHULL,

peutams OpoOHO-IUHElIHble YDAGHEHUS,

pewams npocmetiuie uppayuonansivie ypastenus euda || f (x) =a, \/ f(x)= \/ g(x);

peuiams ypasHeHus 8uoda X" =a ;



pewams ypagHeHuss ChOCOO0M PA3NOHCEHU HA MHONCUMENU U 3AMeHbl NePeMeHHOU,
peuiams TUHeliHble YPAGHEeHUs C Napamempamu,

peuiams HeCl0HCHbIE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

peuams HeCl0NHCHbLe CUCEMbl TUHEIHbIX YPAGHEHULL C NapamMempamu,

peuiams HeCl0HCHbLE YPABHEHUS 8 YENbIX YUCTLAX.

B nosceonesnoii soicusnu u npu uzyyeHuu Opyeux npeomemos:

COCMaeIamsb U pewams JUHeliHble U K8aopamuvle VPAGHEeHUs, VPAGHEHUs, K HUM C800Auuecs,
cucmembl TUHENHbIX YPABHEeHU, HepaBeHCIE NPU peuleHuy 3a0ay Opyeux yueOHbIX npeomMemos;
BbINOJHAMb OYEHKY HPABOON0000Us. pe3yIbmamos, NOAYYAeMblX NpU peuleHuu JUHEUHbIX U
K8AOPAMHBIX VPAGHEHUL U CUCTNEeM JUHEUHbIX YPAGHEHUUl Npu peuleHuu 3a0ay opyeux y4eOHbiX
npeomemos;

8bLIOUPAMb COOMBEMCMBYIOWUE YPAGHEHUSL UTU UX CUCTEMbl OJisi COCHABIEHUs. MAMEeMamuiecKoll
MoOenu 3a0aHHOU PeanbHOU CUMYayuu Uil NPUKIAOHOU 3a0ayu;

yMemb UHMEPNPEemupo8ams NOLYYEHHbIL NPU PeueHul YPAGHEHUs. Ul CUCMEMbL Pe3yIbmam
KOHmMeKcme 3a0aHHOU PeanbHOU CUMYayuy Uiy NPUKIAOHOU 3a0ayul.

DyHxyuu

Onepuposamv NOHAMUAMU: DYHKYUOHATLHASL 3A6UCUMOCTIb, (DYHKYUA, epapuK yHKYuU, cnocoodwl
3a0anusi QyHKYuu, apeymenm u 3HauveHue yHKyuu, o001acmv OnpeoeneHus U MHONCECHBO
3HAYeHUll QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (QYHKYUU,
YemHOCMb/HeYemHOCMb QYHKYUU,

cmpoums  2paguku  TUHENHOU, KEAOPAMUYHOU YHKYUl, 00pamHol NponoOPYUOHATbHOCMU,
pyukyuu suoa: y=a+L, y =x,y=¥x, y=|x;

X+b

Ha npumepe K8AOpaAMu4HOU QYHKYuU, UCnoIb308ams npeoodpasosanus epaguxa gyukyuu y=f(X)
ona nocmpoenus 2paguxos ynxyutl y = af (kx+b)+c;

COCMAGIAMb  YPAGHEHUsL NPAMOU NO 3A0AHHBIM YCIOBUAM: NpoOXoodsujeli yepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOAWell Yyepe3 OAHHYI0 MOUKY U NAPALLELIbHOU OAHHOU NPAMOU,
uccnedosams QyHKYUro no ee 2papuxy;

HAxXo0ums MHOMCECMBO 3HAYEHUN, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEAd, MOHOMOHHOCMU
K8AOpamuiHoU QyHKyuu,

onepuposambo NOHAMUAMU: noOC1e0068amenbHOCMD, apugmemuueckast npoepeccus,
2eoMempuiecKas npoepeccust;

pewams 3a0ayu Ha apu@dMemudecKyro U 2eOMempuUydecKyio npoepeccuio.

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux npeomemos:

UTIOCMPUPOBAMb ¢ NOMOWDBIO  2PAQUKA  PeanbHYI0  3A8UCUMOCMb  UIU  Npoyecc No  Ux
XapakmepucmuKam,

UCNONIb306AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (YHKYUU NPpU peueHuu 3a0ai u3z Opyaux
VueOHbIX NPeoMemos.

Texcmosvie 3a0auu

Pewamv npocmuie u croscuvie 3a0auu pazuvlx munos, a maKice 3a0auu HOGLIUEHHOU MPYOHOCMU,
UCNOIL306AMb PAZHBIE KPAMKUE 3ANUCU KAK MOOEU MEKCMOG CLOICHLIX 3a0at OJisl HOCMPOEHUsL NOUCKOBOU
cXembl U peuens 3a0ay;

Pasiuuams Mooeib meKcma U MOO0elb peuleHUs 3a0ayl, KOHCMpPYupoeams K O0OHOU MoOeiu
PpeuleHUst HeCI0NHCHOU 3a0ayu pasHvle MOOeNU MeKCma 3a0ayu,

3HAMb U NPUMEHMb 00a CNOCOOA NOUCKA peuteHus: 3a0ay (om mpebosanus K YCI08UIO U OM YCI08UsL K
mpeb06anuio),

MOOEUPOBAMb PACCYHCOCHUS NPU NOUCKE PeULeHUst 3a0at ¢ NOMOWbIO 2pap-cxemol,

8b10€IAAMb IMANBL PEULeHUS 340U U COOEPAHCAHUE KAHCO020 IMand;

ymemb 8blOUPAMb ONMUMATILHBIL MEMO0 peuleniiss 3a0ayi U 0CO3HABAMb 8blO0P Memood, PAcCMampudans
PasnuuHble MEMoObl, HAX0OUMb PA3HbLE PEULEHUs. 3A0aUU, eCIU 803MONCHO;

AHATU3UPOBAMb 3aMPYOHEHUs. NPU PeUeHUU 3a0al;

BLINOMHAMb PA3IUYHbIE NPEOOPA3Z06AHUSL NPEONONCEHHOU 300ayu, KOHCMPYUPOSAmMb HOGble 3a0ayu U3
OanHOU, 8 MOM YUCAe 0Opammbie;



UHMEPNPemuUpo8amy GblUUCIUMEbHbIE Pe3YIbManibl 8 3a0aue, UCCIe008antb NOLYYEeHHOEe PeUeHUe 3a0aUu,
AHAU3UPOBANML BCEEO3MOICHbIE CUMYAYUU B3AUMHOLO PACHOLONCEHUSI 08X OOBLEKMO8 U UMEHEHUe UX
XAPAKMepucmuK npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOsHUE) Npu peuweHuu 3a0ay Ha
OsudICeHUe 08YX 00BEKNMOB KAK 6 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPAGLEHUSIX;

UCCLe006aMb BCEBO3MOJICHBIE CUMYAYUU NPU PeuleHuu 3a0ay HA OBUJICeHUe NO peKe, PACCMAMpUamy
pasHbvle Cucmembl Omcyema;

pewams pasHoodpasHvie 3a0adi «HA Yacmuy,

pewams U 000CHOBbIBAMb CB0€ peuleHue 3a0ay (8bloenimb MaAmeMamuiecKylo OCHO8Y) Ha
HAaXodicoeHue 4acmu Yucid U Yyucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMblcla Opoou;
0CO3HABAMb U 0OBACHAMb UOCHMUYHOCMb 3A0AY PA3HBIX MUNOE, CEA3BIBAIOWUX MPU BeTUYUHDL (HA
pabomy, Ha NOKYNKU, HA OBUICEHUE), BbLOENSAMb MU BEIUHUUHbL U OMHOWEHUS MedHCO)y HUMU,
APUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMpPYUposams co6CcmeenHble 3a0ay YKA3aHHbIX MUN08;
811A0€Nb OCHOBHBIMU MEMOOAMU PEUEeHUs 3a0ay HA CMeCU, CRIA6blL, KOHYEHMPAayuu,

pewams 3a0auu HaA NPOYEHMbl, 8 MOM HUCTE, CLONCHbIE NPOYEHNbl ¢ 0OOCHOBAHUEM, UCROIb3VS PA3HbIE
cnocoowl,

pewams 102udecKue 3a0a4 PA3HbIMU CROCODAMU, 8 MOM YUCLe, ¢ 08YMsl OIOKAMU U ¢ mpems. OIOKAMU
OAHHBIX C NOMOUBIO MabuyY;

pewams 3a0auu no KOMOUHAMOPUKe U Meopul 8eposimHOCIel HAd OCHO8e UCNONb308AHUSL U3YYEHHbIX
Menooos u 0BOCHOBLIBANb PeLeHle;

pewans HeciodCHble 3a0a4u NO MAMEMAMUYecKoll CImamucmuke;

0611A0eMb  OCHOBHBIMU MEMOOAMY  PEUleHUsI CIOJCENMHbIX 3a0ad. apu@MemuyecKkut, aneeopauieckut,
nepebop 6apuaHmos, 2eoMempuieckull, paQuuecKuil, RPUMEHsIMb UX 8 HObIX N0 CPAGHEHUIO C U3YYeHHbIMU
CUMYayusx.

B nosceounesnoii sicuznu u npu uzyyeHuu Opyeux npeomemos:

8bl0eNAMb NpU  peweHuu 3a0ay XapakmepucmuKku paccmMampusaemol 6 3aoaie Ccumyayuu,
OMIUYHbIe OM pealbHuIX (Mme, Om KOMOPbIX AOCMPALUPOBANUCH), KOHCMPYUPOBAMb HOBble
CUMyayuu ¢ y4emom 3mux XapaKmepucmux, 8 4acmHoCcmu, npu peweHuu 3a0ay Ha KOHYeHmpayuu,
VUUmMvI8ams NJIOMHOCMb euiecmeda;

peuiams u KOHCMpPYUupo8ams 3a0a4u Ha OCHO8E PACCMOMPEHUsL PEeAIbHbIX CUMYaAYUli, 8 KOMOPbIX He
mpebyemcsi MOYHbIU 8bIYUCTUMETbHBLU Pe3YIbMam,

peulams 3a0a4u Ha 08UNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYemd.

Cmamucmura u meopu:s 6’€p0}17’l’lHOCm€1/7

Onepuposamv  noHAmMusAMU. CcMoIOYamvle U Kpyeogvle Ouazpammvl, mabauysbl OAHHBIX, CpeoHee
apugmemuueckoe, Meouana, Haubonvulee U HauMeHblulee 3Havenus 6bl00PKU, Pa3Max 6bl0OPKU, OUCHEPCUs
u cmanoapmuoe OMKIOHeHUe, CIYYAUHASL USMEHYUBOCb,

npeocmasisims UHGOPMAYUIO ¢ NOMOWbIO Kpy20s Diinepa,

pewams 3a0auu HA GbIYUCIEHUE 6EPOSAMHOCMU C NOOCYEMOM KOIUYeCmed 6apUAHMO8 C NOMOULIO
KOMOUHAMOPUKU.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

U3GIEKAMb, UHMEPNPEMUPOSAMb U NPeodpa308bléams uHGopmayuio, NPeOCmMasieHHy0 8 mabauyax, Ha
ouazpammax, 2pagurax, ompaxcarwyro Ce0UCmea U Xapakmepucmuku peailbHblX Npoyeccos u
AGNeHU;

OYeHUBAMb 8EPOSIMHOCb PEAIbHbIX COOLIMULL U S6IEHULL.

Omnowenus

Onepuposamv  NOHAMUAMU:  PABEHCMBO  Queyp, paeuvie @Oueypbl, PABEHCMBO  MPEY2OIbHUKOS,
napanierbHOCmb  NPAMbIX, NEPHEHOUKVAAPHOCHb NPSMbIX, VeAbl MedCOy NPIMbIMU, NEPREHOUKVIAp,
HAKIOHHAS, NPOeKyus, nododue guzyp, nooobuvie hueypol, NOOOOHbBIE MPEYONbHUKI,

npumenams meopemy Daneca u meopemy o0 nPONOPYUOHAILHBIX OMPE3KAX NPU PEULeHUU 3a0aY,
Xapaxmepuzo8amuv 63aUMHOE PACHOJIONCEHUE NPSIMOU U OKPYICHOCHU, 08YX OKDYICHOCMEL.

B noeceonesnotl scuznu u npu uzyuyeHuu Opy2ux npeomemos:

UCNONB306AMb OMHOWEHUS. OIS peuerus 3a0aq, B6O03HUKAOWUX 6p€aﬂbH0ﬁ IHCU3HU.

HCWlOpM}Z mamemamurku

Xapaxmepuzoeams 6K1A0 8b10AIOWUXCA MAMEMATNUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeil,
NOHUMAmMb poib Mamemamuxu 6 pazsumuu Poccuu.



Memoowvl mamemamuxu
- HUcnonv3ys uzyuennvie Mmemoobvl, nposoouns 00KA3amenbCmeo, GblNOJHSIMb ONPOBEPHCEHUE,
- gblOUpamb u3yyeHHble Memoovl U UX KOMOUHAyUU OJi pelueHUst MamemMamu4eckux 3a0ay,
- UCNONB308aMb MAMEMAMUYECKUe 3HAHUSL ONs ONUCAHUSL 3AKOHOMEPHOCMEU 6 OKpyicarouell
oelicmeumenbHOCmU U NPOU3BE0EHUAX UCKYCCMEA,
- npumensmb npocmeluiue NPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCEMbl
npuU peuteHuy MamemamuyecKux 3a0ay.

B pesyabraTe n3yuenus yyeOHoro npeamera «Maremaruka» (ajreépa) Ha ypoBHe OCHOBHOIO
001ero ooOpazoBaHus:
B 9 KJ1acce BBIIYCKHHUK HA 0230BOM YPOBHE HAYYHTCH:
Yucna
- OmnepupoBath Ha 0a30BOM ypOBHE TMOHATUSAMH: HATypaJIbHOE YHCIO, LEJIOE YHUCIIO,
OOBIKHOBEHHasl P00k, ecITUYHAsI JpoOb, CMELIaHHas Apo0b, pallMOHAIBHOE YUCIIO;
- HCIIOJIB30BaTh CBOMCTBA YUCEN U MPAaBWJIA JEUCTBUN IIPU BBIIIOJHEHUN BBIYMCIICHMUI;
- CpPaBHMBATbh YUCIIA.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB!
- OLICHUBATh PE3YJIbTaThl BHIYUCICHUN IIPU PELICHUN TPAKTUUECKUX 3aady;
- BBITOJIHATh CPABHEHUE YHCEN B PEAJIbHBIX CUTYalUsAX;
- COCTAaBJIATh YMCIIOBBIE BBIPAXKCHMSI IIPU PELICHUMM IPAKTHUYECKUX 3aJad U 3a1ad U3 JIpPYyrux
y4€OHBIX IPEIMETOB.
ToxnecTBeHHbIE IPeoOpa3zoBaHUs
- BoInonHATh Hec0XKHbIE MPeoOpa30BaHUs /JIsl BBIUMCIICHUS 3HAUEHUI YMCIOBBIX BBIPAKEHUH,
COJIEpKalIMX CTEIEHH C HATypaJIbHBIM I10Ka3aTelleM;
- BBITOJIHATH HECJIOKHbIE TPE0OPa30BaHNUs LIEbIX BBIPAXKEHHI: PACKPhIBATh CKOOKH, IPUBOAUTD
oJJ00HbBIE ClIaraeMble;
- UCTIOIB30BaTh (OPMYINBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAIPaToOB) [Vl YIIPOLICHUS BEIYMCICHUH 3HAUEHUI BBIPAKCHUH.
YpaBHEHHS 1 HEPABEHCTBA
- OmnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSAMHU: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHHE,
KOPEHb YPAaBHEHMS, PEILICHUE YPABHEHUS;
— IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB;
— pelarh CUCTEMbl HECIO0KHBIX TMHEHHBIX YpPaBHEHUN;
— IIPOBEPSATH, SABJISAETCS JIU JaHHOE YUCIIO PELICHUEM YPaBHEHUS.
B noBceaHeBHOMN KU3HU U IPU U3YYEHUH IPYTUX MIPEIMETOB!
- COCTaBJIATh M pelIaTh JMHEHHBbIE YpaBHEHUS IMPH PELICHUM 337ay, BO3HUKAIOIIUX B JAPYTUX y4eOHBIX
peaMeTax.
DyHKIMHU
- Haxoauth 3HaueHne GyHKIUY 10 3aJaHHOMY 3HAUY€HUIO apryMEHTa;
- HAaXO/IUTh 3HAUCHHE apTyMEHTa MO 3aJaHHOMY 3HAUYEHHUIO (DYHKIIMU B HECTIOKHBIX CUTYalMsX;
- ONPENENATh MOJ0KEHUE TOYKH 10 €€ KOOpAMHATaM, KOOPAUHATHI TOUKH 110 €€ MOJ0KEHHUIO Ha
KOOPJMHATHOM IIJIOCKOCTH;
- 1o rpauKy HaXOJUTh 00JIACTh OINpeIeTIeHHs, MHOXKECTBO 3HAUCHHIA;
- CTPOUTH TpaUK JTUHEHHON (PYHKIMH;
- IIPOBEPSTH, SBJISAETCS JIM JaHHBIN rpaduk rpaduxoM 3a1aHHON QyHKUINN (JIMHEHHOMN);
- oTpeneNATh NpUOIMKEHHBIE 3HAUEHUSI KOOPIMHAT TOUKH IepecedeHus rpagukoB GyHKINMT;
B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTUX MTPEIMETOB!
- UCIIOJIb30BaTh IpaUKK peanbHbIX MPOIIECCOB;
- HCIIOJIb30BaTh CBOMCTBA JMHEWHON (DYHKIMU U ee rpaduk MpH peuieHuH 3afad U3 APYrux
y4eOHBIX IPEAMETOB.
CrarucTrka u Teopus BEpOSATHOCTEN



- Hmerp npeacraBieHne O CTATUCTHUECKUX XaPAKTEPUCTUKAX, BEPOSITHOCTU CIY4aifHOTO COOBITHSA,
KOMOWHATOPHBIX 3a7a4ax;
- pemarb NpocTenirne KOMOMHATOPHBIE 33]]a4l METO/IOM IMPSIMOTo repedopa;
- IpEICTaBIATh JaHHbIC B BUJE TAOJIULI, JUAarpaMm, rpauKoB;
- 4YHUTaTh HH(OPMAIUIO, TPEICTABICHHYIO B BHJIE TAOIHUIIBI, AUArPaMMBI, rpaduKa;
— ONpeneNsITh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;
— OIIGHHWBATh BEPOATHOCTH COOBITHS B IPOCTEHIINX CIyJasx;
— HMETb MIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.
B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYIUX IPEAMETOB:
— OLIGHUBAaTh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM I1epedopa;
-~ CpaBHUBAaTbh OCHOBHBIC CTATUCTUYECKUE XapaKTCPUCTUKH, IIOJYYCHHBIE B IIPOLIECCE PELICHUS
IIPUKIIATHON 3a/1a4M, U3YYCHUs] PEAIBHOTO SIBJICHMUS.
TexkcroBble 3a1a4n
-Pemartp HecnoXkHbIE CIO’KETHBIE 3a/1a4M PA3HBIX THUIIOB HAa BCE apU(pMETUUYECKHUE ACHCTBUS;
— CTPOMTb MOJIEJb YCIOBHS 3a1a4M (B BHUJE TAOJMUIbl, CXEMBbl, pUCYHKA WM YPaBHEHMs), B KOTOpPOU
JlaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJINYMH, C LEJIBIO IOMCKA PEIIEHUS 3a1a4u;
OCYIIECTBJIATh CIIOCOO MOMCKA PELICHUS 3aJauM, B KOTOPOM PAacCyXJEHHUE CTPOUTCS OT YCIOBHS K
TpeOOBAaHUIO WK OT TPEOOBaHMS K YCIOBHUIO;
COCTABJIATH IUIAH PELICHUS 3a/1a4U;
BBIJIETIATH 3Tallbl PEIICHUS 3a1a4H;
WHTEPIPETUPOBATh BBIUYMCIUTENBHBIE PE3YyJbTaThl B 3aJadye, UCCIEAO0BATH IIOJYYEHHOE pEelICHUE
3aJa4H;
3HaTh pa3anyune CKOpOCTeH 00BEKTa B CTOAYEH BOJIE, IPOTUB TEUCHUS U 110 TEUEHUIO PEKH;
- peluaTh 3aJa4u Ha HaXOXKICHHME YaCTH YKMCJIA ¥ YUCIIA 10 €T0 YacTH;
- pewaTh 3aJauyd pa3HbIX TUINOB (Ha paboOTy, Ha IMOKYNKH, Ha JBH)KEHUE), CBS3bIBAIOIIMX TpPU
BEJIMYMHBI, BBIACIATE 3TH BETUYUHBI U OTHOLICHHS MEXKIY HUMU;
— HaxOJWTh IPOLEHT OT YMCia, YUCIIO 110 MPOLEHTY OT HETO, HaXOAUTh IMPOLEHTHOE CHUKEHUE WU
IIPOLIEHTHOE MOBBILICHUE BETUYHHBI;
— pemaTh HECIOKHbIE JJOTUYECKHE 3aa49d METOZOM PACCyKICHHM.
B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYTUX NIPEAMETOB:
— BBIJIBUTaTh TUIOTE3bl O BO3MOXKHBIX MPEJEIbHBIX 3HAUCHUSX MCKOMBIX B 3ajaue€ BEJIUYMH (ZI€1aTh
IPUKUIKY).
Hcropus maTemMaTuku
- OnuceIBaTh OTAEIBHBIE BBIIAIOIINECS PE3YJIbTAThI, TOJYYEHHBIE B XO/€ Pa3BUTUs MAaTEMaTHKU Kak
HayKH;
— 3HaTh NPUMEPbl MATEMATUYECKUX OTKPBITHUI U UX aBTOPOB, B CBA3M C OTEYECTBEHHOW U BCEMUPHOM
HUCTOpPHEH;
- IIOHMMATh POJIb MATEMATUKHU B pa3BuTuu Poccun.
Meroasl MaTeMaTHKH
- BpIiOupaTh MoAXOAAINN U3YyUEHHBIH METOA IS PELIeHNUs U3y4EHHBIX TUIIOB MaTeMaTHUECKUX 3a]1ay;
- IIpuBOoauTE IpUMEPBHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOWIEH IEHCTBUTEIBHOCTU WU
IIPOU3BEICHUAX UCKYCCTBA.

BoinyckHuk B 9 Ki1acce Ha 6a30BOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

Yucna

. PAYUOHANBbHOE YUCTO, apupmemuyeckull K8AOPaAmHulil KOPEeHb,

. OYEeHUBAMb 3HAYEHUE KBAOPAMHO20 KOPHS U3 NOJONCUMENTbHO20 Yello20 YUCId,
. pacnosnasams payuoHaIbHbule U UPPAYUOHATIbHBIE YUCLA,

. CpasHUBamsv Yucia.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:
. OYeHUBAMb Pe3YIbIMAmbl bIYUCTEHUL NPU Peuenuy NPAKMUYecKux 3a0ad;



. 8bINOIHAMb CPABHEHUE YUCET 8 PEAbHBIX CUMYAYUAX,

. COCMABIAMb YUCTOBbLE BLIPANCEHUS NPU PeUleHUU NPAKMUYECKUX 3a0ay U 3a0ay U3 Opyaux
YueOHbIX npeoMemos.

Tooicoecmsennvle npeobpazosanus

. UCNONBL3068aMb HOPMYJIbL COKPAUWEHHO20 YMHONCEHUs (KBAOpam cyMMbl, KAOpam pasHocmu,
PA3HOCMb K8AOPAamoa) 0Jisl yNpoujeHUsl 8blYUCIeHUl SHAYeHUll BbIPANCEHUL,
. BbINOIHAMb HECLOJCHbIE NPeoOPa308aHUSL OPOOHO-TUHEUHBIX BbIPANCEHUN U BLIPANCEHULL C

K8AOPAMHbIMU KOPHAMU.
B nogceonesnotl scuznu u npu uzyueHuu Opyux npeomemos:

. NOHUMAMb CMbIC 3ANUCU YUCTA 8 CMAHOAPMHOM 8UOE;

. onepuposamuv Ha 6A3080M YPOBHE NOHAMUEM « CMAHOAPMHASL 3aNUCL YUCTIAY.

Ypasuenus u nepasencmea

. Onepuposamsv na 6a3080M ypOGHe NOHAMUAMU. PABEHCMBO, YUCTI080€ PABEHCMEBO, YPABGHEHUE,
KOpeHb YPAGHEeHUs, peuleHue YPaAGHEeHUsl,

. npoeepsamy CHPABEOIUBOCHIb YUCTIOBbIX PABEHCMS,

. peulams KeaopamHvle YpasHeHUus no hopmyie KopHell K8AOpamHo20 YPaGHeHUsL,

B noeceownesnotl scusnu u npu uzyyeruu Opyeux npeomemos:

. cocmasnsims U peuams JuHeliHble YPAGHeHUs NPU peueHUul 3a0ay, 603HUKAIOWUX 8 OPY2UX
V4eOHbIX npeomMemax.

DyHxyuu

. Haxooumb 3nauenue ¢yynkyuu no 3a0aHHOMY 3HAYEHUIO APeYMeHMA,

. HAxXo0ums 3Havenue apeymMeHma no 3a0aHHOMY 3HAYEeHUI0 PYHKYUU 8 HECOHNCHBIX CUMYAYUSIX,
. onpeoensims NON0NHCEHUE MOUKU NO ee KOOPOUHAMAM, KOOPOUHAMbL MOYKU NO ee NOJONHCEHUIO Ha
KOOPOUHAMHOU NIOCKOCMIU,

. no epaguky Haxooums 001ACMb OnpeoesieHUsl, MHOMCeCMBE0 3HAYeHUU, HYIu QYHKYUlU,

NPOMEINCYMKU 3HAKONOCMOAHCMEA, NPOMENCYMKU 803PACMANUSL U YOblEaAHUs, HAUOOIbLULee U HaUMeHbULee
3HaYeHUs: YYHKyuu,

. cmpoums 2paghux TUHeUHOU QYHKYUU,

. nposepsimoy, A611emcsi iu OAHHbIU 2PAPUK epaghuKkom 3a0anHOU QYHKYUU (TUHEUHO,
K8AOpamu4Ho, 00pamHou NpoOnOPYUOHANbHOCIU);

. onpeodenams NPUOIUNCEHHbIE 3HAUEHUS KOOPOUHAM MOYKU Nepeceyenus epauros QyuKyuil;
B nosceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

. UCNONL308aAMb 2PAPUKU PEATIbHBIX NPOYECCO8 U 3a8UCUMOCHEN O ONPedeNeHUsl UX CEOUCME

(Hau60]lbu/tl/l€ U HAUMEHbULUE SHAYECHUA, NPOMENCYMKU 603PpACMAHUAL U y6b1661Huﬂ, obnacmu
NOJIOHCUMENIbHBIX U OMPUYANneElbHblx 3HAYeHUll U mn),

. UCNONIBb308AMb CEOUCMBA TUHEUHOU QYHKYUU U ee SPaghuK npu peweHuy 3a0ay u3z opyeux y4eOHvix
npeomemos.

Texcmosvie 3a0ayu

. Pewams necnodscnvle crodxcemuule 3a0a4uu pasublx Munos Ha 6ce apugpmemuiecKue 0eucmeusl,

. cmpoums Mooeb YC108Us 3a0adu (6 8ude mabauysl, cxemvl, PUCYHKA UIU YPABHEHUS), 8 KOMOPOT
0aHbl 3HAYEHUs 08YX U3 MPeX 3aAUMOCEA3ANHBIX GETUUUH, C YeIblo NOUCKA PeuleHUs 3a0aUl,

. 0CyWecmenams cnocob noucka peuleHus 3a0ayu, 8 KOMmopom paccyicoenue Cmpoumcs Om ycio6us
K mpebosanuto unu om mpebo8anus K yCioeuro,

. coCMagAms NIaH peuleHus 3a0avu;

. 8bLOENIAMb IMANBL PeUleHUs 3a0aYU;

. UHMePNpemupo6anms GbIYUCTUMENbHbIE PE3VIbMAamyl 6 3a0aue, UCCIe006amb NOTYYEHHOe peuleHle
3a0auqu,

. peuams HecCl0dICHble l02UuyecKue 3a0aiu MemooOoM PaccyHcOeHull.

B noseceonesHoll scusHu 1 npu u3y4eHuu Opyeux npeomemos:

. 8bIOBULAMb 2UNOME3bL O BO3MOICHBIX NPEOEbHBIX 3HAYEHUAX UCKOMbIX 6 3a0aue geluduH (Oeiams
NPUKUOKY).

Hcmopuﬂ mamemamurku



° Onucwvieams omoenbHbie 8blaai0u/ﬂ/l€c}l pes3yibmanivl, NOY4YEHHbLE 68 xo0e paseumus mamemamuxku
Kak HayKu,

. 3HAMb NPUMEPLL MAMEMAMUYECKUX OMKPLIMULL U UX ABIMOPOS, 8 CEA3U C OMe4eCmEeHHOU U
BCEMUPHOU UCMOpUel,
. NOHUMAmMb pOlb Mamemamuxu 6 passumuu Poccuu.

OcHOBHbBIE HeJIn MporpaMmmabl:

o OBJIAJICHUC CHCTEeMOM MaTeMaTUYEeCKHUX 3HAHUM H YMCHHﬁ, H€O6XOI[I/IMI>IX IJIs1 IPpUMCHCHUS B
HpaKTquCKOﬁ ACATCIIBHOCTHU, U3YYCHUA CMCIKHbBIX JUCHUIIINH, ITPOAOJDKCHUA 06pa303aH1/151;
o HHTCJUICKTYAJIBHOE pPa3BUTHC, (bOpMHpOBaHI/Ie Ka4yeCTB JIMYHOCTH, HCO6XO,Z[I/IMI)IX YCJIOBEKY IJIAd

HOJ'IHOL[GHHOﬁ JKN3HU B COBpPEMCHHOM O6H.[CCTBCZ SICHOCTb W TOYHOCTb MbICIIHM, KPUTHUYHOCTb
MBIIIJICHUSA, HWHTYUIHUA, JIOTUYCCKOC MBIIUICHUC, 3JICMCHTLI aHFOpHTMH‘IeCKOﬁ KYJbTYPBHI,
MMPOCTPAHCTBCHHLIX HpeHCTaBHeHHﬁ, CIIOCOOHOCTB K IMPEOaAO0JICHUTIO pr,Z[HOCTeI;’I;

. (dbopMHUpOBaHKE TIPEICTABICHUH 00 HIESIX M METOJAaX MaTeMaTHKH KaK YHUBEPCAIBHOTO SI3bIKa
HayKU U TEXHUKH, CPEACTBA MOJEIMPOBAHNS SIBIICHUN U IIPOLIECCOB;

. BOCIIUTAaHUE KYyJbTYpbl JIMYHOCTH, OTHOIIEHUS K MaTeMaTHMKE KaK K 4acTH OOIedeIoBeYecKon
KYJbTYpBbI, IOHUMAHUE 3HAYMMOCTH MAaTEMAaTUKHU JUIsl HAYYHO-TEXHUUECKOI0 Iporpecca.

. CUCTEMAaTUYECKOE PA3BUTHE ITOHATHS YNCIA;

. BbIpa0OTKa yYMEHHI BBINOJIHATH YCTHO M NMHCBMEHHO apu(METHYeCKHe ICHCTBUS HaJ YHCIAMH,

NEPEeBOJIUTH MPAKTHYECKUE 33]]aui Ha S3bIK MAaTEMATUKHU; TOATOTOBKA O0YJaIOUINXCS K M3yYCHHUIO
CHUCTEMaTHYECKUX KypcOB anreOpbl U reoMeTpuu. B Xxozxe M3ydeHus Kypca ydaliuecs pa3BHBAIOT
HaBBIKM BBIYMCICHUN C HATypaJbHBIMHM 4YHUCJIAMM, OBJIAJICBAIOT HABBIKAMM JICUCTBUH C
OOBIKHOBEHHBIMU U JECATHYHBIMU JpOOSIMM, IIOJY4alOT HayaJbHble MpPECTaBlIeHUs 00
UCTIONB30BaHUU OYKB JUISI 3alllCH  BBIPAXCHHH M CBOHCTB apuU(METHYECKHX JEHCTBUH,
COCTaBJICHUM YpPaBHEHUH, MPOJOJDKAIOT 3HAKOMCTBO C TEOMETPUUECKHMHU IOHATHIMM,
nproOpEeTaloT HABBIKM IOCTPOCHUS TEOMETPHUYECKUX (HUTyp M HU3MEPEHHUs T'€OMETPHYECKUX
BEJIMYHH.

. VY cBOEHHBIE 3HAHUS U CHOCOOBI AEMCTBUI HEOOXOAWMBI HE TOJNBKO JJISl AAJBbHEHIIEro YCHEIIHOTO
WU3y4eHUsT MaTEeMaTUKM M JPYIMX IIKOJBHBIX JAWCHMIUIMH, HO W JUIA PEIICHWS MHOTHX
MIPAaKTUYECKUX 3a/1a4 BO B3POCIION KU3HHU.

IIporpamma ompeaesnsier psjx 3aga4, pelieHUE KOTOPBIX HAIPaBICHO HA JIOCTUKEHUE OCHOBHBIX
11eJIeil OCHOBHOT'O O0IIIET0 MaTeMaTHYECKOTO 00pa30BaHMUS:

@opMHUpPOBATh 3IEMEHTHl CaMOCTOSITENBHOM MHTEIJIEKTYaIbHOM JEATEIbHOCTH Ha OCHOBE OBJIAJACHUSA
MaTEeMaTUYECKUMH METOJIaMU TIO3HAHHS OKpYXKaromero Mupa (yYMEHHsI YCTaHABIMBATh, OIUCHIBATH,
MOJIETTPOBATh U OOBSICHATH KOJIMUECTBEHHBIC U MPOCTPAHCTBEHHBIE OTHOIICHNUS);

Pa3BuBaTh OCHOBBI JIOTHYECKOTO, 3HAKOBO-CHMBOJUYECKOTO M QJITOPUTMHYECKOTO MBIIUICHHUS;
MPOCTPAHCTBEHHOTO BOOOPAXKEHHSI; MATEMAaTUYECKON peur; YMEHHs BECTH MOUCK WHGOpMAIIUU U paboTaTh
C HEl;

Pa3BuBaTh Mo3HaBaTeIbHBIE CIOCOOHOCTH;

BocnuteiBaTh cTpeMIIeHHE K PACIIUPEHUIO MATEMAaTHUYECKUX 3HAHUM;

CrocoOCTBOBaTh MHTEIIEKTYaTbHOMY Pa3BUTHIO, (POPMUPOBATH KA4e€CTBA TNYHOCTH, HEOOXOMMBIE
YEJIOBEKY [JIsi TIOJIHONIEHHOW JKH3HU B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIE MaTEMaTHYECKON
JEATETbHOCTH: SICHOCTM M TOYHOCTH MBICIH, MHTYUIMHU, JIOTHYECKOTO MBILUICHUS, MPOCTPAHCTBEHHBIX
MIPEICTABJICHHH, CTIOCOOHOCTHU K MPEOI0JICHUIO TPYIHOCTEH;

BocnuTeiBaTh KynbTypy JTUYHOCTH, OTHOIICHHE K MaTeMaTHKE KaK K YacTH OOIe4YeNoBeYecKOn
KYJIbTYpHbI, UTparoIell 0COOYIO POJIb B 00IIECTBEHHOM Pa3BUTHH.

Pemenne Ha3BaHHBIX 3a7ay  00eCNmeYMT  OCO3HAHME  IIKOJbHUKAMH  YHHBEPCATbHOCTHU
MaTEeMaTUYECKHX CIOCOOOB MO3HAHUS MHPA, YCBOCHHE MAaTEMAaTUYECKHX 3HAHWH, CBS3€M MAaTEMAaTHKH C
OKpY’Kalollled AEHCTBUTEIBHOCTHIO M C JAPYTUMH IIKOJBHBIMM MpPEAMETaMH, a TAaKXKE JUYHOCTHYIO
3aMHTEPECOBAHHOCTD B PACIIUPEHUN MAaTeMaTHIECKUX 3HAHUMN.



Coaepixanue padoueil mporpaMMsl 7-9 KJacchl MPOrpaMMbl IPEICTABICHO CIEAYIOIIMMH pa3iesiaMu:
coJiepKaHue IpeaMera MaTeMaTuka (ajreOpa) B OCHOBHOW IIKOJIE, TUIAHUPYEMbIE€ PE3YyJIbTaThl OCBOCHUS
y4eOHOro mpenMmera, IpEeAMETHBIE pE3yJbTaTbl y4eOHOro IpenMeTa, KaJleHJapHO-TEMaTH4YeCKOe
IUITAHUPOBAHHUE.

B 7xnacce:

[Iporpamma paccuurtana Ha 210 gacoB B rox (6 4acoB B Hezient0) 35 yueOHBIX Heeb. (anredpa)
Jls peanuzanuu mporpaMMbl UCTIONIB3YIOTCS Y4€OHUKH !

- Auxrebpa- 7. A.I'Mep3mnsk, B.b.ITononckuit, M.C.Skup. - M.: Bearana-I'pad, 2017

B 8 kiacce:

IIporpamma paccuutana Ha 140 yacoB B roj (4 yaca B Hezienr0) 35 yueOHbIX Hemenb. (anrebpa )-8A u 80 ki1acchl.
[Iporpamma paccuntana Ha 105 gacoB B roj (3 yaca B Hemento) 35 yueOHBIX Hezelb (anredpa)-8B Kimacc.
Jliist peanuzanuu mporpaMMbl HCTIOJIB3YIOTCS YICOHUKH:

- Anrebpa- 8. A.I'Mep3msik, B.b.ITononckuii, M.C.Axup. - M.: Benrana-I'pad, 2018

B 9 kanacce:

[Iporpamma paccuurtana va 102 gacos B rox (3 yaca B Hezento) 34 yueOHbIe Henenw. (anreopa).
Jlist peain3anuu mporpaMMbl UCTIONB3YIOTCS YICOHUKH:

- Maxkapsrues }O.H. u np. «Anre0pa», 9 kiacc, «IIpocsemienue», 2014 r.



AHHOTanus K padoyeii mporpamme 10 -11 kinaccel mo npeamery
«MaremaTuka
(anredpa U HaAYAJIA MATEMATHYECKOI0 AHAJIU3A, TEOMETPHUS)»:

Jdannass padouyass mnporpamma no wmamemamuke 10 Knacc coCTaBjieHA B COOTBETCTBHH €O
CJIeYIOIUMUA HOPMATUBHBIMH JIOKYMEHTAMM:

o - OMenepanbHbIM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit deneparun» ot 29 nekabps 2012 roxa
Ne 273-D3.

e [IpumepHoii 00pa30BaTENBLHON MIPOrpaMMbl OCHOBHOTO 00111er0 00pazoBaHus (0100peHa peleHneM
denepanbHOro yueOHO- METOJUYECKOTr0 OOBEAMHEHHUS Mo 001eMy 00pa3oBaHHIO (MPOTOKOI OT 8
ampesst 2015 1. Ne 1/15))

o @ecnepallbHBIM TIEPEYHEM YYCOHUKOB, PEKOMEHIOBAHHBIX (IOIMYIIEHHBIX) K HCIOJIB30BAHUIO B
00pa30BaTebHOM IIpollecce B O0pa30BATEIbHBIX YUPEXKICHUAX, PEATU3YIOUIUX IPOrpaMMbI
oOuiero o6pa3oBanus U umeronux akkpeautanuio Ha 2020-2021y4eOnsblii rox;

IIpenmerHble pe3yJbTaThl 0CBOEHHS YueOHOro npeamera «MaremaTuka
(anredpa m HayaIa MATEMATHYECKOI0 AHAJIN3A, TeOMETPHS)»:

B pe3yabtare wu3ydyeHuss ydeOHoro mpeamera «MartemaTruka (agredbpa W Havaja
MaTeMaTH4YeCKOr0 aHAJIN3a, FeOMeTPHsi)» Ha YPOBHE CpeHero o0mero o0pa3oBaHus:
B 10 kJ1acce yueHMK Ha yriry0JleHHOM YPOBHEe HAy4YMTCS:
Mesn ocBOeHMS MpeaMeTa
Jliig ycriemrHoro npoJ1oJikeHus: 00pa3oBaHUs
10 CHELHUATbHOCTSM, CBSI3aHHBIM C IPUKJIAJHBIM UCIOJIb30BAHUEM MAaTEMATUKH.
DJIeMeHThI TeOPUU MHOKECTB 1 MATEeMAaTHYeCKOI JIOTUKH

CB000/1HO OnEepUpPOBaTh MOHATUAMU: KOHEUHOE MHOXECTBO, JIEMEHT MHOXKECTBA, ITOJIMHOKECTBO,
nepecedeHre, 00beIMHEHNE U PA3HOCTh MHOKECTB, YMCIIOBbIE MHOXKECTBAa Ha KOOPAWHATHOM MpSMOH,
OTPE30K, MHTEpBAJ, MOJIYHHTEpBaJ, NMPOMEXKYTOK C BBIKOJOTOW TOUKOH, rpaduueckoe IMpeacTaBlieHHE
MHO’KECTB Ha KOOPJIMHATHOM IJIOCKOCTH;
- 3aJ1aBaTh MHOYKECTBA MEPEYUCIECHUEM U XapAKTEPUCTUIECKHM CBOHCTBOM;
- ONEpUPOBATh TOHATHSAMH: YTBEP)KIACHHE, OTPHUIIAHUE YTBEP)KICHHUS, HCTUHHBIE U JIOXKHbBIE
YTBEP)KJCHMs, IPUYMHA, CIEICTBUE, YACTHBIN clTy4yail 001Iero yrBepkJ1eHHs, KOHTpIpUMED;
- MIPOBEPSATH MPUHAIEKHOCTD JIEMEHTa MHOXKECTBY;
Haxonuts
— nepeceyeHre u 00beIMHEHNE MHOKECTB, B TOM YHCJI€ MPEACTABICHHBIX rpadUuecKu Ha YUCIOBOU
IPSIMOM ¥ HA KOOPJAMHATHOM IUIOCKOCTH;
— MIPOBOJMTH JTOKA3aTeIbHbBIE PACCYKICHUS 111 000OCHOBAaHUS UCTUHHOCTH YTBEPKICHUI.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX ITPEIMETOB!
— MCIIOJIb30BaTh YMCJIOBbIE MHOXECTBA Ha KOOPAMHATHOM MPSMOM M Ha KOOPAMHATHOM INIOCKOCTH
JUISL OIMCAHMsI pEAJIbHBIX MTPOLIECCOB U SBJICHUI;
— MIPOBOUTH J10KA3aTeNbHbIE PACCYKACHHS B CUTYallUsIX MOBCEIHEBHON JKU3HU, MIPH PELLIEHUU 3a]a4
U3 JPYTUX NPEIMETOB.
Yuciia 1 BbIpaKeHUs

CB000/IHO ONEepUPOBATH MOHATUSMU: HATYPAJIbHOE YHCIIO, MHOKECTBO HAaTYPaJIbHBIX YHCEI, 11ET0e
YHCII0O, MHOXECTBO IIENbIX 4YHCes, OObIKHOBEHHas ApoOb, JecATHYHAas JpoOb, CMEIIaHHOE YHCIIO,
paloHaIbHOE YHUCIIO, MHOYKECTBO PAllMOHAIBHBIX YHUCEI, WPPALMOHAIBHOE YHCIO, KOPEHb CTENEHM N,
JNEHCTBUTENbHOE YHUCIIO, MHOXECTBO JCHCTBUTENBHBIX YHMCEJ, TIeOMETpUYecKas HHTepHpeTanus
HaTypaJIbHBIX, LENbIX, PALIMOHAJIBHBIX, JEUCTBUTEIbHBIX YNCE;



— MOHUMATh U OOBSCHATH PA3HUILy MEXKAY MO3UIIMOHHOW M HEMO3WUIMOHHOW CHCTeMaMHU 3alluCh
YHCell;

— MEePEBOAUTH YHCIIA U3 OJHOM CUCTEMBI 3aIMUCH (CUCTEMBI CUMCIICHHUS) B JIPYTYIO;

— JI0Ka3bIBaTh W MCIOJIb30BaTh MPHU3HAKU ACTUMOCTH CYMMbI U MPOM3BEICHUS INPHU BBINOJIHEHUU
BBIYKCIICHUM U PEIICHUU 3a]1a4;

— BBITIOJTHATH OKPYTJICHHE PAllMOHATIBHBIX U UPPALMOHAIIBHBIX YHCET C 3a/IaHHON TOYHOCTBIO;

— CPaBHUBATH JICUCTBUTEIIbHBIC YHCIIA PA3HBIMU CIIOCO0AMU;

— yOOpSAOYMBATh 4YKCIA, 3allMCaHHbIE B BHUAEC OOBIKHOBEHHON M JECATUYHOW JpoOH, Yucia,
3aMMCaHHbIE ¢ UCTIOJF30BaHUEM apU(PMETHISCKOTO KBAAPATHOTO KOPHS, KOPHEH CTeTIeHH OOJIbIIe 2;

- Haxoauth HOJI u HOK pa3ubiMu cioco6amu ¥ MCIOJIb30BaTh X MPHU PEIICHUH 3a/1a4;

— BBITIOJIHATH BBIUUCICHUS U NMPE0Opa30BaHUs BBIPAKEHUM, COACPKAIIUX JIEHCTBUTEIIbHBIC YHUCIIA, B
TOM YHCJI€ KOPHHU HATypaJIbHBIX CTENEHEI;

— BBITIOJIHSTH CTaHJapTHbHIC TO>/I€CTBEHHBIC npeoOpa3oBaHUs TPUTOHOMETPUYECKUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUH.

B nosceaHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

— BBITIOJIHATH U OOBSICHATH CPABHEHUE PE3YJIbTATOB BHIYMCIECHUIN IIPU PEIICHUU IPAKTUUECKUX 3a/ad,

B TOM 4HCJIE€ IPUOIMKEHHBIX BBIYMCICHUH, UCIIOJIb3Ys Pa3Hble CIIOCOObI CPaBHEHUH;

— 3aMMChIBaTh, CPABHUBATh, OKPYIJIATH YUCIIOBBIE JAHHBIE PEajbHBIX BEIMYUH C HCIIOJIb30BAHUEM

pa3HbIX CUCTEM U3MEPEHUS;

— COCTaBJIATh U OLIEHWBATH Pa3HBIMU CIIOCOOAMU YHCIIOBBIE BBIPAXKEHUSI IPU PELLIEHUU IPAKTUYECKUX

3aJa4 ¥ 3a/1a4 U3 JPYrux y4yeOHbIX NPeAMETOB.

YpaBHeHus U HEPaBEeHCTBA

e (CB0o00OAHO omepUpoBaTh MOHATHSAMU: YPAaBHEHUE, HEPABEHCTBO, DPABHOCWIbHBIC YpPaBHEHHUS U
HEPABEHCTBA, YPaBHEHUE, SBIAIOLIEECS CIEICTBUEM JIPYroro ypaBHEHUS, YPAaBHEHUS, PAaBHOCHJIBHBIC
Ha MHOYKECTBE, paBHOCHJIbHBIE ITPEOOPa30BaHMsl YpaBHEHMUI;

® IIPUMEHATH TEOpeMY be3y K peleHno ypaBHEeHU;

® [IpUMEHATH T€OpeMy Bueta Ju1sl perieHnst HeKOTOPhIX YpaBHEHUI CTEIEHU BBILLE BTOPOIA;

® JCIIOJIB30BATh METOJ MHTEPBAJIOB IS PEUICHUS HEPABEHCTB, B TOM 4YHCIE IPOOHO-pAl[MOHATIBHBIX U
BKJIIOYAIOIIUX B c€0s1 MppallMOHaIbHbIE BBIPAXKECHMUS,

e BJAJCTh Pa3HBIMH METOJAMHU JJOKA3aTEIbCTBA HEPABEHCTB;

e pelarb ypaBHEHUS B LENbIX YUCIIAX;

e u300pakaThb MHOKECTBA Ha IJIOCKOCTH, 33/1aBa€Mble€ YPaBHEHUSMHU, HEPABEHCTBAMU U UX CUCTEMAMU;

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB:

® COCTaBJIATh M pellaTh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI NPU PEIICHUHU 3a7ad JAPYruX y4eOHbIX
IIPEIMETOB;

e  BBINOJHATH OLEHKY MPaBIONO00Us pPe3ybTaTOB, OIYyYaeMbIX MIPU PELICHUH PA3JINYHBIX YpaBHEHUH,
HEPABEHCTB U UX CUCTEM MPHU PELIEHUH 3a7a4 APYTuX y4eOHBbIX IPEIMETOB.

DOyHKIUH

Brnagerp NOHATHAMM: 3aBUCHUMOCTb BEJIWYUH, (DYHKIUSA, apryMeHT M 3HayeHHe (yHKUUHU, 00JacTh

OTIpeieNIeHUs] U MHOXKECTBO 3HauUeHUH (QyHKIUH, rpaduK 3aBUCUMOCTH, TpapuK GyHKINHU, HYIU QYHKIUH,

MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, BO3PAaCTaHUE HA YHCIOBOM IMPOMEXYTKE, YyObIBaHHE Ha YHCIOBOM

pOMEXyTKe, HauOoJbIllee 1 HauMeHblIIee 3HaYeHHe (PYHKIIMK Ha YUCIIOBOM MPOMEXYTKE, IEPUOIUUECKas

GbyHKIMS, IEPUOJI, YeTHAs U HeUeTHas! PYHKIIUU; YMETh IPUMEHSTh 3TU OHATHS IIPU PEIICHUH 3a/1a4;

BJIAJICTh MOHATUEM CTeleHHass (PYHKIMs; CTPOUTh ee IpadMK M yMETh NPUMEHATh CBOWCTBA CTEIEHHOM

(GYHKIMY NIPU pelIeHnH 3a/1ay;

BJIAJCTh MOHATHAMHU IOKa3aTeldbHass (YHKIUS, SKCIIOHEHTA; CTPOUTh UX TpaUKH U yMETb NPHUMEHSTh

CBOICTBa MOKa3aTeabHOM (PYHKIMU IPU PEIIEHUH 3aay;

BJIAJETh MOHATHEM JorapudmMuueckas (QyHKUUS; CTPOMTH €€ Tpaduk U yMeThb MPUMEHSATh CBOMICTBa

aorapupMuuecKoil GyHKIMH MPHU PELISHUN 3a]a4;

BJIAJICTh MOHATUSAMH TPUTOHOMETpUYECKHE (PYHKIUHU; CTPOUTh UX IpaUKu U yMETh MPUMEHSATh CBOMCTBA

TPUTOHOMETPUUECKUX (PYHKIMH MPHU pElIeHUN 33/]a4;



BJIAJICTh MMOHATHEM OOpaTHas (PYHKIMS; TPUMEHSATH 3TO MOHATHE MPU PEIICHUH 33/1a4;

IPUMEHSATH [IPU PELIEHNUH 33/1a4 CBOMCTBA (YHKIMNA: YETHOCTh, IEPUOANYHOCTD, OTPAHUYEHHOCTH;
BJIAJICTh MMOHATUSAMH YUCIIOBAs MOCIIEIOBATEIBHOCTD, apu(METHUECKAsI U TEOMETPHUECKAs IPOTPECCHs;
IPUMEHSATH [IPU PELICHUH 33/1a4 CBOICTBA U MPU3HAKU apU(PMETUUECKONH U TEOMETPUYECKOM POrpeccuil.
B noBcenHeBHO KU3HU U ITPU U3YYSHHUH JAPYTUX y4EOHBIX MPEAMETOB:

o OIpesesIATh N0 rpaduKaM M MCIOJb30BaTh Ul PELICHUs MPUKIAAHBIX 337a4 CBOMCTBA peallbHBIX
IPOIIECCOB M 3aBUCHUMOCTEW (HAuOOJBIIME W HAUMEHBIIME 3HAYCHHS, MPOMEKYTKH BO3pACTaHHS H
yObIBaHUS (QYHKLIHH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOUKH Ileperuda, nepuoa u T.11.);

. HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUYECKON CUTYALIUH;

onpeneNnaTh Mo TrpaduKaM MPOCTEHIINE XapaKTEPUCTHUKU TMEPHOAMYECKUX MPOIECCOB B OHOJOTHH,
9KOHOMHUKE, My3bIKE, PAAHOCBA3U U JIp. (AMIUIUTY1a, IEPUO U T.I1.).

DJIeMeHThI MaTeMATHYeCKOr0 AaHAJIU3A

Brnaners nonsTeM GecKOHEYHO yObIBarollas reOMeTpUYecKasi POrpeccust 1 yMEeTb NPUMEHATh €ro npu
peuieHuy 3a1ay.

CraTncTHKA U TeOpHsl BEPOATHOCTEM, JIOTUKA 1 KOMOMHATOPHUKA

OnepupoBaTh OCHOBHBIMH  ONHCATEIIbHBIMHA  XapaKTEPUCTHKAMHU YHCJIOBOTO Habopa, TMOHSATHEM
reHepajibHasi COBOKYIHOCTb U BBIOOPKOIL U3 Hee;

. ONEpUpPOBaTh TMOHATHUSMH: 4YacTOTa U BEPOSITHOCTh COOBITUS, CyMMa M IIPOU3BEJIECHUE
BEPOSTHOCTEH, BBIYUCIISTH BEPOSTHOCTH COOBITUI Ha OCHOBE IO/ICYETA YHCIIA UCXO/IOB;

o BJIaJIeTh OCHOBHBIMU MOHATHAMHM KOMOWHATOPUKH U YMETh UX MPUMEHSATH NP PEILICHUH 3a/]a4;

o UMETb IIPEJCTaBICHNE 00 OCHOBAaX TEOPUH BEPOATHOCTEH;

o UMETH NPEACTABIECHUE O JUCKPETHBIX U HENPEPBIBHBIX CIy4YailHBIX BEJIMYMHAX U PACHPENCICHUIX,
0 HE3aBHCHMOCTH CIIy4alHbIX BEJIUYNH;

. HMMETH IPEJCTABICHUE O MATEMATUYECKOM OXKUJAHUU U JUCIIEPCUH CIyYalHbIX BEINYHH;

o UMETH IPEJCTABICHNE O COBMECTHBIX PACIPEICIICHUAX CIIydYalHbIX BEJIUYNH;

o MIOHUMATbh CYTh 3aKOHA OOJIBIINX YKCET U BEBIOOPOYHOI'O METOJ1a U3MEPEHHSI BEPOSTHOCTEH;

o UMETh INIPEACTABIECHUE O HOPMAJIBHOM PAaCIpENCIICHUN U NPUMEPAX HOPMAJIbHO PAaCIpPEEICHHbIX
CIIy4alHBIX BEJIUYHH;

. HMMETH NPEJCTABICHUE O KOPPEISILIUM CIIyJaiHbIX BEJIUYMH.

B noBceHEBHOM KHU3HU U NIPU U3YyYEHUU APYTUX IPEAMETOB:

J BBIUUCIIATH WM OLICHUBATH BEPOSITHOCTU COOBITHI B peanbHOM JKU3HU;

. BBIOMPATh METO/IbI MOAXOASIIETO MPeICTaBIECHUS U 00paOOTKU JaHHBIX

TexcroBbIe 321241

. Pemrate pa3Hble 3a/1a4i NOBBIIIEHHON TPYAHOCTH;

. aHAJIM3UPOBaTh YCJIOBUE 3a/1a4M, BHIOMPATh ONTUMAJIbHBIA METO/ PELICHUs 33a4H, paccMaTpuBast
pa3iIu4YHbIE METOBI;

. CTPOUTH MOJENb PELICHUS 3a/1a4¥, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS IIPU PELICHUH 331a4H;
o pemars 3agauu, TpeOyroue nepedopa BapuaHTOB, MPOBEPKU YCIOBUM, BbIOOpa ONTUMAJIBLHOTO
pe3yabTarta;

. aHAIM3UPOBaTh U HHTEPIPETUPOBATH IIOJYYEHHBIE PEIICHHUS B KOHTEKCTE YCIOBUA 3aayH,
BBIOMPATH peIIeHUs], He IPOTUBOPEYALEe KOHTEKCTY;

. MEPEeBOUTH NPU PEIICHUH 3aJlaud MHPOpPMAIUIO U3 OJHON (OpPMBI 3alIUCH B APYTYIO, UCHOIb3Ys

IpU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, TPAPUKH, THArPAMMBI.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MPEIMETOB:

- pelare NpakKTUYECKHUE 3a1a4M U 33J1a4M U3 IPYruX MPEIMETOB

I'eomerpus

- Bnagers reoMeTpuyecKMMHU MOHATHSMHM IPU PELIEHHH 33Jad U IPOBEIECHUU MaTeMaTHYECKHX
pacCyKIeHUN;

- CaMOCTOSITENIHO (POPMYJIHPOBATH OMpPENEICHUS] T€OMETPUUYECKUX (PUTYp, BBIABUTATH TMIIOTE3BI O
HOBBIX CBOICTBaX M MpPU3HAKaX reOMeTpUUecKUX (pUryp u o00CHOBBIBaTh MJIM ONPOBEPraTh MX, 00001IaTh



WIH KOHKPETU3UPOBATh pPE3YIbTaThl HA HOBBIX KiaccaX (UTyp, NMPOBOAUTH B HECIOXKHBIX CIIydasx
Kiaccuukanuio GUryp 1o pa3IndyHbIM OCHOBAHHUSIM;

- UCCIIeIOBAaTh YEpPTEeXKH, BKIOYash KOMOWHAmuM (uryp, H3BIE€KaTh, HMHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexKax;

- pelmars 3a7auyd reOMETPUYECKOr0 COJEp)KaHUs, B TOM YHUCIIE B CUTyalUsX, KOTJa aJrOpUTM
pelIeHUs HE ClIeyeT SIBHO U3 YCJIOBHMSI, BBIIIOIHATh HEOOXOAUMBIE I PELICHUsI 3a7jaul TOTIOJIHUTEIbHbIE
MIOCTPOCHUS, UCCIIEIOBATh BO3MOXXHOCTh IPUMEHEHHUS TEOpEM U (POPMYIT JJIsl pelIeHUs 3a/1a4;

- yMeTh (OPMYIIUPOBATH U JOKA3bIBATh T€OMETPUUIECKHUE YTBEPIKACHHUS;

- BJIA/IETh OHATUSIMU CTEPEOMETPUHN: ITPU3MA, MapaIIENIENIUIIE]], TMpaMKa, TETPadIp;

- UMEThb MPEJCTaBICHHUS 00 aKCHOMaX CTEPEOMETPHUU U CIEACTBUSAX U3 HUX U YMETh MPUMEHSATH UX
IIPY PELIECHUH 33/]a4;

- YMETb CTPOUThH CEYEHHS] MHOTOTPAHHHUKOB C MCIOJIb30BAHUEM PA3IMYHBIX METOOB, B TOM YHCIE U
METO/Ia CIIEOB;

- UMETh MPEACTABIECHUE O CKPEUIMBAIOUIMXCA NPSIMBIX B IPOCTPAHCTBE M YMETh HAaXOJUTh YroJl U
paccTosTHUuE MEXy HUMU;

- IIPUMEHSTh TEOPEMBI O MApPAJUIEIbHOCTU HPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE IPU PEIICHUU
3azay;

— YMETb IPUMEHSTH MapajiebHOE IPOSKTUPOBAHUE ATl U300paxkeHus puryp;

— yYMETb MPUMEHSTH MEPHEHAUKYIIPHOCTH MPSAMOI U MIOCKOCTH MPHU PELICHUH 33/1a4;

— BIIQJIETh TOHSATUSMU OPTOTOHAIILHOE MPOEKTUPOBAHME, HAKIOHHBIE M UX TMPOCKIUH, YMETh
MPUMEHSTh TEOPEMY O TpeX MEePHEHAUKYISIpax Mpy PelIeHUH 3a/1a4;

- BJIQJICTh MOHATUSIMH PACCTOSIHUE MEXTY (PUTypaMH B MPOCTPAHCTBE, OOIINI MEPIEHANKYISP IBYX
CKPEILIMBAIOIINXCS MPSIMBIX M YMETh IPUMEHSTH UX MIPH PELICHUHN 33/1a4;

— BIIQ/IETh MOHITHEM YroJl MEXAY MPSAMON M IJIOCKOCTHIO U YMETh MPHUMEHSTh €ro MpH PEIIeHUuU
3az1ay;

— BIIQ/IETh MOHATHUSIMH JIBYTPAHHBINA YTOJl, yroJl MEXAY MIIOCKOCTSIMH, MEPIEHIUKYISIPHBIE IJIOCKOCTH
U YMETh IPUMEHATH UX MPH PEIICHUU 33]aY;

- BJIAIETh TMOHATUSMHU MpHU3Ma, Mapajielenune] W MPUMEHSATh CBOMCTBa Mapajuielenunena mnpu
pEeLIeHNH 3a/]a4;

— BJIaJIETh MOHATHEM MPSAMOYTOJIbHBIN NapayljieNenuIe]] U IPUMEHSTh €ro MpH pelieHn: 3a1a4;

— BIIQ/IETh TOHATUAMU THUPaMUA, BUIbl TMUPAMHUI, SJIEMEHTHI MPABWIBHON MUpPaMHIbI U YMETh
MPUMEHSTh UX TPU PEUICHUH 3a/1a4;

- MMETh NPEJCTaBIEHNE O TeopeMe Diiepa, MPaBUIbHBIX MHOTOTPAHHUKAX;

- BJI/IETh TOHSATHEM IUIOIIAIM MOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh IPUMEHSTh €ro mpu
pELLIeHUHN 3a]a4;

- BJIQJIETh TOHSATUSMHU Tejla BpalleHus (UMIUHAp, KOHYC, Imap u cdepa), UX CEUYEHUS U YMETh
NPUMEHSTH UX TIPH PEIICHUH 3a71ad;

— BIIQJIETh TMOHSATUSMU KacaTeNbHBIE MPSMbIE U TUIOCKOCTH M YMETh MPHUMEHSTh U3 MPU PEIICHUU
3a/1ay;

- MMETh MPEJCTaBIEeHUE O MJIOWAAN chepbl U YMETh NPUMEHSTDh €ro IPH PEelIeHUH 3aay;

- YMETb peliaTh 3a/1a4i Ha KOMOMHAIIMM MHOTOI'PAaHHUKOB M T€J BPALCHHUS;

- UMETh TpEJCTaBlIeHHEe O MOJ00MH B TMPOCTPAHCTBE U yMETh pElIaTh 33Jayd Ha OTHOIICHHE
00BEMOB U IIJIOIA/IeH MOBEpXHOCTEN MOT0OHBIX (QUTYD.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX ITPEIMETOB!

- COCTaBJISITh C HCIOJB30BaHUEM CBOWCTB T'€OMETPUYECKUX (UTyp MaTeMaTH4yecKHue MOJAENH s
peleHns 3a/1a4 MPaKTUYECKOro XapakTepa M 3a/ad M3 CMEXHBIX JUCIUIUINH, UCCIIEA0BaTh MOJTYYEeHHBIE
MO/JIENIA U UHTEPIIPETUPOBATh Pe3ybTaT

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

— Brnagets MOHATUSMU BEKTOPHI U UX KOOPIUHATHL;

— YMETb BBIMIOJIHATH ONEpAIlUU HaJl BEKTOPAMHU.

Hcropust MaTeMaTUKH



- I/IMGTB Hpe,Z[CTaBJIeHI/Ie O BKJIaJ€ BBIJAKOIIIUXCSA MAaTEMATHUKOB B paBBI/ITI/Ie HayKI/I,

- MMOHUMATh POJIb MaTEMaTUKH B pa3Butuu Poccun

MeTtoanl MAaTEMATHKU

- HCHOHBSOB&TB OCHOBHBIE MCETOJblI J0Ka3aTCJIbCTBA, HpOBOI[I/ITb JOKa3aTCJIbCTBO H©W BBIIIOJIHATH
ONPOBEPKEHUE;

— MIPUMEHSTh OCHOBHBIC METO/IbI PEIICHUS MAaTEMAaTHYECKHX 3a]1a4;

— Ha OCHOBE MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B TIPUPOJAC XapaKTepU30BaTh KpacoTry |
COBEPIIECHCTBO OKPYKAIOIIETO MUPa U MPOU3BEJICHUI HCKYCCTBA;

- IIPUMEHATH [TPOCTEHIINE IIPOIrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pelIeHn MaTeMaTHYEeCKUX 3a]1aY;

- MOJI30BAThCA TPHUKJIATHBIMA IPOrpaMMaMHd M TMPOTPaMMaMH  CHMBOJIBHBIX BBIYMCICHUN IS
HCCIIEA0BaHNS MATEMAaTHYECKUX O0OBEKTOB.

BbinyckHUK Ha yriry0JeHHOM YPOBHeE IOJIYYHT BO3MOKHOCTh HAYYUTHCH:

Llesn ocBoenns npeamera. [l oGecriedeHnss BO3MOKHOCTH YCHEIIHOTO MPOJIOJKEHUsT 00pa30BaHus 110
CHEIUAJIbHOCTSIM, CBA3aHHBIM C OCYIIECTBJIEHHEM HAy4YHOH M HCCIENOBATEIbCKON JEATENbHOCTH B
00J1aCTH MaTEMAaTUKU U CMEXHBIX HayK.

CraTncTuKa ¥ Teopusi BepOSITHOCTEMH, JIOTHKA H KOMOMHATOPUKA

MMETH MPEICTABICHUE O LEHTPAIBHOU IIPENEIBbHON TEOPEME;

UMETb MPE/ICTAaBICHNE O BELIOOPOYHOM K03 (PULIMEHTE KOPPETSAIMH U IMHEHHON perpeccum;

MMETh IIPEJCTABICHNUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUYECKON TMIIOTE3bl, O CTATUCTUKE
KpUTEPUS U €€ YPOBHE 3HAUMMOCTH;

MMETBH MPEICTABIECHUE O CBA3M SMIIMPUUECKUX U TEOPETUYECKUX PACIIPEICIICHUN;

UMETh MPEJCTABICHUE O KOJUPOBAHUH, IBOMYHON 3aIIUCH, JBOMYHOM JIEPEBE;

BJIaJICTh OCHOBHBIMU HOHATHSAMHM TeopuM rpagoB (rpad, BepiinHa, pedpo, CTENeHb BEPUIMHBI, IIyTh B
rpade) u yMeTb IPUMEHATh UX P PELICHUH 3a/1a4;

UMETh MPEJCTABICHUE O JEPEBbSIX U YMETh IPUMEHATD IIPU PEIICHUN 3a]1a4;

BJIA/IETh NOHSITUEM CBA3HOCTb U YMETh IIPUMEHATh KOMIIOHEHTHI CBSI3HOCTH IIPU PEILICHUU 3a7ay;

YMETb OCYLIECTBIIATH MyTH 1O pedpam, 00X0/bl pedep U BeplIUH rpada;

UMETH IpeJICTaBIeHHE 00 SHIEPOBOM M TaMUIbTOHOBOM IYTH, UMETh IPECTABICHNUE O TPYAHOCTH 3a/1auu
HaXO0X/I€HUS FaMUJIbTOHOBA yTH;

- BJIA/IETh MOHATUSIMU KOHEYHBIE M CUETHBIE MHOKECTBA M YMETh MX IPUMEHATH [P PEIICHNUH 33/]a4;
- YMETb IPUMEHATh METOJ] MATEMaTUYECKON MHIYKIIHH;

- YMETb IPUMEHATH NPUHIUN J{UpHXJie IpU peLIeHUH 3a1a4

I'eomerpus

- Nwmets npeacraBiaeHre 00 akCHOMaTUYECKOM METO/IE;

- BJIA/IETh TOHSATHUEM T'€OMETPUYECKHE MEeCTa TOYEK B MPOCTPAHCTBE M YMETh NMPUMEHATh UX AJIS
pelleHus 3a1a4;

- YMETh MPUMEHSAThH Ul pEelIeHUs 3a/]ad CBOMCTBA IUIOCKUX M JIBYTPAaHHBIX YIJIOB, TPEXI'PAHHOTO
yria, TEOpEMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIJIa;

- BJIa/IETh TIOHATHEM MEPHNEHAMKYISIPHOE CEYEHHE MPHU3Mbl U YMETh MPHUMEHSTh €ro MpHu pelIeHun
3az1ay;

- MMETh MPEJCTaBIEHNE O JBOMCTBEHHOCTH MPAaBUIbHBIX MHOTOI'PaHHUKOB;

- BJIQJIETh TOHATHUAMU ILIEHTPAIbHOE M TNapajlIeIbHOE NPOEKTUPOBAHME MU MPHUMEHITh UX IPH
IIOCTPOEHNH CEYEHUN MHOTOI'PaHHUKOB METOJIOM ITPOEKIUH;

- UMETh TPEACTABIECHUE O pa3BEpPTKE MHOTOIPAaHHMKA M KpardalleM NyTH Ha IOBEPXHOCTHU
MHOTOTpaHHHKA;

- HMETh NPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

- MMETh IPEJCTaBICHNUE O Kacarolmuxcs chepax U KOMOMHALMU Tell BpallleHUs U yMETh MPUMEHSITh
UX IIpU PELICHUH 33]1a4;

- MIPUMEHSITH [P PELIeHNUH 3aa4 (OpMyITy pacCTOSTHUS OT TOYKHU J0 INIOCKOCTH;

- IIPUMEHSITH [IPU PELICHUN 33]a4 U JOKa3aTeJIbCTBE TEOPEM BEKTOPHBIM METOJI M METOJ, KOOPANHAT;



- UMETh MpEeJCTaBIeHHE 00 akcMoMax o00beMa, MPUMEHATh (OPMYNbl 0OBEMOB HPSIMOYTOJIBEHOTO
napajenenunena, Ipu3Mbl 1 MUPaMUbl, TETpadIpa IpU PELICHNN 3a/1a4;

- MPUMEHSTH TEOPEMBI 00 OTHOIIEHUSX 00BEMOB IPH PEIICHUH 3a/1a4;

- UMETh IPEJCTaBICHHE O JBUXKEHUAX B IPOCTPAHCTBE: IMApalIe]IbHOM IE€PEHOCE, CUMMETPUU
OTHOCHUTEIIBHO IUIOCKOCTH, LEHTPAJIbHOW CHUMMETPUH, IIOBOPOTE€ OTHOCUTEIBHO IIPSIMOM, BHUHTOBOHN
CUMMETpPUHU, YMETh IPUMEHATh UX NIPH PELLICHUH 3a/ay;

- UMETh MPECTABICHHUE O TUIOIIAN OPTOTOHAIBHOM MPOEKIINH;

- UMETh IPEJICTABIEHUE O TPEXTPAHHOM M MHOTOTPAHHOM yIJI€ U NPUMEHATh CBOWMCTBA IUIOCKUX
YIJIOB MHOTOTPAaHHOTO YTJIa MPH PEILICHUH 33a4;

- UMETh IPEACTaBIECHUS O NPeoO0pa3oBaHUM MOAOOMS, FOMOTETUM M yMEThb IPUMEHSTh HUX IpU
pelIeHUH 3a1a4;

- YMETh peulaTh 3aJjaud Ha INIOCKOCTU METOJIaMH CTEPEOMETPUH;

- YMETh PUMEHATDH (POPMYIIbl 00BEMOB IPH PEIICHUH 33124

MeTtoabl MATEMATHKH

IPUMEHSITh MaTEMAaTUYECKHE 3HAHUS K UCCIICIOBAHUIO OKPYKAIOIIETro MUpa (MOJeTupoBaHue (pr3nyecKux
HPOLIECCOB, 337241 SKOHOMHUKH)

B pesyabtare wusydyenuss ydeOHoro mpeamera «Maremaruka (aaredpa u HavaJa

MATEMATH4YECKOI0 aHAJIN3a, FeOMEeTPHUsi)» HA YPOBHE CPelHero o01ero o0pa3oBaHus:

B 11 Ki1acce y4eHHK Ha yIriiy0JICHHOM YPOBHE HAYYHTCS:

Ilenun ocBoeHus npeamera

Jli ycnemHoro npoioJkeHus o0pa3oBaHus

0 CIIELUAIBHOCTSIM, CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAaHUEM MaTEMAaTHUKH.

Yuciia v BbIPAKEHU

BBITIOJIHATh CTaH/IapTHbHIE TOKJIECTBEHHbBIE npeoOpa3oBaHus TPUTOHOMETPHUUECKHUX,

JOrapu(pMHUECKUX, CTEIICHHbBIX, UPPALIMOHATIBHBIX BBIPAKEHUH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB:

- BBINOJIHATE U OOBACHATH CPABHEHUE PE3YJIbTATOB BBIUMCIICHUH MPH pelIeHUH TPaKTUUECKUX 3ajad,

B TOM YHCJI€ TPUOIMKEHHBIX BBIUMCICHUH, UCTIOJIB3Ysl pa3Hble CIIOCOObI CPaBHEHUM;

— 3alUChIBaTh, CPABHUBATH, OKPYIJIATH UYMCIIOBBIE JAHHBIE PEaJbHBIX BEIMYMH C HCIIOJIB30BAHUEM

Pa3HbIX CUCTEM U3MEPEHUS;

— COCTABJISATh M OLEHUBATh PA3HBIMH CIIOCOOAMHU YHCIIOBBIE BBIPAXKEHUS PU PELICHUN MPAKTUYECKUX

3a/1a4 U 3a/1a4 U3 IPpYrux yueOHbIX MPEIMETOB.

YpaBHeHHUs M HEPABEHCTBA

e (CBo0OAHO oOmepupoBaTh MOHATHSMHM: YpaBHEHHE, HEPAaBEHCTBO, PaBHOCUJIbHBIE YypaBHEHUS W
HEPAaBEHCTBA, ypaBHEHHE, SIBJISIOLIEECS CIEICTBUEM JIPYroro ypaBHEHUS, YpPaBHEHHUS, PaBHOCHJIbHBIE
Ha MHO>KECTBE, PAaBHOCHJIbHBIE IIPe0OPa30BaHus YpaBHEHHUIA;

e pemiarh pa3Hble BUbl YPAaBHEHUM M HEPABEHCTB M UX CHCTEM, B TOM YHUCII€ HEKOTOpPbIE ypaBHEHUs 3-i
u 4-ii crenieHe, ApoOHO-pallMOHATIbHBIE U UpPAIMOHAIbHbIE;

® IIPUMEHATH TEOpEMY Bueta [u1s pereHnss HEKOTOPBIX YPaBHEHUH CTEIIEHU BBILLE BTOPOH;

® [IOHUMAaTh CMBICI TEOPEM O PABHOCHIIbHBIX U HEPABHOCUIIbHBIX IPEOOPA30BAHUSAX YPAaBHEHUHN U YMETb
UX JIOKa3bIBaTh;

e BJaJETh METOJAaMM PELICHHs YpaBHEHMI, HEPAaBEHCTB U UX CHCTEM, YMETh BEIOMPATh METO/I PELICHUS U
000CHOBBIBaTh CBOM BHIOOD;

® JCIIOJI30BAaTh METOJ MHTEPBAJIOB I PEUICHUS HEPaBEHCTB, B TOM YHCIIE€ JPOOHO-PAI[MOHATIBHBIX U
BKJIIOUAIOIIUX B ce€0s1 MppallMOHAIbHbBIE BBIPAXKEHHUS;

e pemarh anreOpanyvecKkue ypaBHEHHs M HEPaBEHCTBA U UX CHCTEMBI C IMapaMeTpaMu alredpanyeckuM U
rpaduuecKuM METO/IaMH;

e BIAJETh Pa3HbIMH METO/IAMHU JJOKA3aTEIbCTBA HEPABEHCTB;

e peliath ypaBHEHUS B LENbIX YUCIAX;

e u300pakaThb MHOKECTBA Ha IJIOCKOCTH, 33/1aBa€Mble YPaBHEHUSIMHU, HEPABEHCTBAMU U UX CUCTEMAMU;



e CBOOOJHO HCIIOJIb30BaTh TOXJIECTBEHHbIE NPEoOpa3oBaHUs NpPU pEIICHUH YPaBHEHHH M CHCTEM
ypaBHEHUU

B noBcenHeBHOM KU3HU U NIPU U3YYEHUU IPYTUX IPEIMETOB!

® COCTaBJIATh M PELIATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMbl IIPU PEIIEHUM 3a7ady IPYrux y4eOHBIX
IIPEIMETOB;

®  BBINOJIHATH OLIEHKY MPABJONOI00US PE3yIbTAaTOB, MMOJy4YaeMbIX NPH PELICHUN PAa3IMYHbIX YPaBHEHHIA,
HEPaBEHCTB U UX CHCTEM IIPH PEIICHUH 3314 APYTUX y4eOHBIX MPEIMETOB;

® COCTaBJIATH U pelllaTh YPABHEHUS M HEPABEHCTBA C IapaMeTpaMHU IIPpH PELICHUH 3aJad APYruX y4eOHBIX
IIPEIMETOB;

® COCTaBJIATb YPAaBHEHHE, HEPABEHCTBO WJIM MX CUCTEMY, ONMCHIBAIOLIUE PEATbHYIO CHUTYalUI0 WU
IIPUKJIAIHYIO 33/1a4y, HHTEPIPETUPOBATh IIOJYyUYEHHBIE PE3YIIbTATHI;

®  HCIOJIB30BaTh IIPOIPAMMHBIE CPEICTBA IIPU PEIICHNUN OTIENbHBIX KJIACCOB YPABHECHUM U HEPABEHCTB.

DOyHKIUHA

BJIAJICTh MOHATUEM CTeTeHHas (PYHKIUS; CTPOUTH €€ IpaduK M yMETh NMPUMEHATH CBOWCTBA CTEIIEHHOU

(GYHKLUU NP peLIeHUH 3a/1a4;

BJIAJICTh TMOHATHSAMHU IOKa3aTelbHast (YHKIUS, SKCIIOHEHTA; CTPOUTHh MX TpapUKd U yMETh NPUMEHSTH

CBOWCTBA MOKA3aTeJIbHOM (DYHKIIMU IIPU PELICHUH 3a/1a4;

BJIAJICTh TOHATHEM JorapudMudeckas (QyHKIUS; CTPOUTHh e€e¢ TpapuK M yMeTh INPHUMEHSATh CBOWMCTBA

Jorapupmuueckoi (yHKIMU IpU PELICHUH 3a/1a4;

BJIAJICTh MOHATUSAMH TPUTOHOMETPUYECKHE (PYHKINHU; CTPOUTH UX TpauKH U yMETh NMPUMEHATH CBOICTBA

TPUTOHOMETPUUYECKUX (DYHKLUI MPHU pEIICHUH 3a1a4;

BJIAJICTh MMOHATHEM 0OpaTHAast (YHKIHS; TPUMEHSITh STO MOHATHE MTPH PELICHUN 3a7ay;

IPUMEHSTH [IPU PELICHNUH 331a4 CBOMCTBA (YHKIMIA: YETHOCTh, IEPUOAUYHOCTD, OTPAHUYEHHOCTD;

NPUMEHSTH MIPH PEIICHUH 33124 MPeoOpa3oBaHus rpapuKoB (GyHKITHIA;

BJIAJICTh MOHATUSAMH YUCIIOBAs [IOCIIEI0BATEIbHOCTD, apu(METHUECKast U TEOMETPHUECKas IPOrpeccHs;

NPUMEHSTH [TPH PELICHNUH 33/1a4 CBOMCTBA U MPU3HAKU apU(PMETUIECKON 1 TEOMETPHUECKON TPOTPECCHH.

B noBcenHeBHON KU3HU U IIPU U3YYEHHUU JAPYTUX Y4EOHBIX MPEAMETOB:

. OTIpeENATh MO rpaguKaM U UCHOIb30BaTh JJIS PELIEHUS MPUKIATHBIX 3a7ad CBOICTBA pealbHBIX

IPOLECCOB M 3aBUCUMOCTEH (HauOONbIIME W HAaWMEHBIIME 3HAUYECHUS, MPOMEXKYTKH BO3pACTaHUS U

yObIBaHUS (DYHKIIHH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACHMITOTHI, TOUKH Meperuda, nepuoa u T.11.);

. MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.

onpeneNnaTh Mo rpaduKaM MpOCTEHIINEe XapaKTePUCTUKU TMEPHOAMYECKUX MPOIECCOB B OHOJIOTHH,

SKOHOMMKE, MY3bIKE, paAHOCBS3H U JIp. (aMIUIUTY1a, IEPUOJ U T.IL.).

DJIeMEHTBI MATEMATHYECKOI0 AHAIN3A

Bnagers nonatueM GeckOHEUHO yObIBaroIlas reoMeTpudecKkasl Iporpeccuss U yMeTb IPUMEHSTh €ro npu

pEILIEHNN 3a/]a4;

IPUMEHSTD JUIsl PEIIeHUs 3a]]a4 TEOPUIO MIPEIETIOB;

BJIAJICTh MOHATUAMU OECKOHEUHO OOJIbIINE U OECKOHEUHO MaJjible YHCIIOBBIE MOCIIEI0BATEIbHOCTH U YMETh

CpaBHMBaTh OECKOHEYHO OoJiblIne M OECKOHEYHO Mallble MOCIE0BATEIbHOCTH;

BJIAJICTh MOHATUSAMU: IPOU3BOAHAS (YHKIIUU B TOUKE, TPOU3BOIHAS (DYHKIIUH;

° BBIYUCIISITH TIPOU3BO/IHBIE DJIEMEHTAPHBIX (PYHKITUN U UX KOMOWHAIIHI;

° uccaenoBaTh GyHKIIMA HA MOHOTOHHOCTD M OKCTPEMYMBI;

° CTPOUTH rpauKH U MPUMEHATH K PEIICHUIO 33724, B TOM YHCIIE C TapaMeTPOM;

° BIIQJIETh TTOHSATHEM KacaTelbHas K TpaduKy PyHKIIMK U yMETh MPUMEHSTh €T0 TIPH PEIICHUH 3a/1a4;
° BJIQJIETh TTOHATHSAMHU TTepBOOOpa3Hasi QyHKITHS, ONIPEIeTICHHBIN HHTETPa;

° npuMeHATh Teopemy HproToHa—JIeliOHuIIa 1 ee CIeICTBHS IJIsl PEIICHHS 3aa4.

B noBcenHeBHOI KU3HU U ITPU U3YYEHHUH JPYTUX Y4EOHBIX MPEAMETOB:

- pelars NMpUKIaJAHbIE 33aJa4d U3 OMOoJOoruM, QU3MKH, XUMUU, IKOHOMUKH U JAPYTUX HPEIMETOB,
CBSI3aHHBIE C UCCIIEJIOBAHUEM XapaKTEPUCTHK IPOLIECCOB;

- MHTEPIIPETUPOBATH MOJTYYEHHBIE PE3YIIbTATHI

CraTncTuka ¥ Teopusi BepOSITHOCTEH, JIOTHKA H KOMOMHATOPUKA



L4 HUMCTHh NPCACTABIICHUC O COBMCCTHBIX paClpCACICHUAX CJIy‘-I&fIHBIX BCJINYHMH,

o MIOHUMAaTbh CYTh 3aKOHA OOJBIINX YKCET U BBIOOPOYHOIO METO1a U3MEPEHHSI BEPOSITHOCTEH;

o UMETh INPEACTABICHUE O HOPMAJIBHOM PACIpeAciICHUU U NIPUMEPAX HOPMAIbHO PaCIpPEIEIICHHBIX
CIIy4alHBIX BEJIUYHH;

. HMMETH IIPEJCTABICHUE O KOPPEISLUH CIIy4aliHbIX BEJIUYMH.

B noBceHEBHOM KHU3HU U IIPU U3YyYEHUU APYIUX IPEAMETOB:

o BBIUUCIIATH WU OLICHUBATh BEPOSITHOCTU COOBITUH B peabHOM KU3HU;

o BBIOMPATh METO/IbI MOAXOASIIET0 MPeICTaBICHUS U 00paOOTKH JaHHBIX

TexcToBbIE 3a1a4H

. Pemrate pa3Hble 3a/1a4i IOBBILIEHHON TPYAHOCTH;

o aHAJIM3UPOBATh YCJIOBUE 3a/1a4M, BIOMPATh ONTUMAJIbHBIA METO/ PELICHUs 3aa4M, paccMaTpUBast
pa3IM4YHbIE METOBI;

. CTPOUTH MOJENb PELICHUS 3a/1a4U, IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHU IIPU PELICHUH 3aa4H;
o pemath 3amauyu, TpeOyromme rnepedopa BapUaHTOB, NMPOBEPKH YCIOBUH, BHIOOpA ONTUMAIBLHOTO
pe3yabTara;

o aHAJIM3UPOBaTh M MHTEPIPETUPOBATH IIOJyYEHHBIE PEIIEHUS B KOHTEKCTE YCIOBMS 3aJauH,
BBIOMPATh pelIEeHUs], He IPOTUBOPEYALNE KOHTEKCTY;

. NEPEeBOIUTH TPU PELICHUH 337a4l HH(POpMAIMIO U3 OJHON (OPMBI 3alTUCH B IPYTYIO, HCIOIB3YS

Py HEOOXOIUMOCTH CXEMBI, TaOIHIIbI, TpadUKH, THATPAMMBI.

B noBceTHEBHOM KW3HU U MIPU U3YUYECHUH APYTUX IPEAMETOB:

- peuaTh IPaKTUYECKUE 3a/1a4 U 33]1a4l U3 IPYTUX MIPEIMETOB

I'eomerpus

- Brnaners reoMeTpuuecKUMHM TMOHSATHUAMM IPU PEIICHUU 3a/ad M IMPOBEACHUU MaTEMAaTHYECKHX
pPacCyXIECHUN;

- CaMOCTOSITENILHO (DOPMYITHPOBATH OMPEICICHUS TEOMETPUUECKUX (PHUTYp, BBIABUTATH THIIOTE3BI O
HOBBIX CBOMCTBAaX WM MPU3HAKAX '€OMETPUICCKUX (PUTYyp U 0OOOCHOBBIBATH WJIM OIPOBEPraTh uX, 0000maTh
WIM KOHKPETHU3UPOBATh PE3yNbTaThl HAa HOBBIX Kiaccax (uUryp, MpoOBOJWUTH B HECIOXKHBIX CIydasx
KJaccuukanuio GUryp 1o pa3IndyHbIM OCHOBAHMSIM;

- UCCIEeIOBaTh YEPTEXKHU, BKIIOYAs KOMOWHAIMU (QUIyp, H3BIEKaTh, HWHTEPIPETHPOBATh U
peoOpa3oBLIBaTh HHPOPMAIIHIO, PEACTABICHHYIO Ha YepTexkax;

- pemarb 3aJayud TE€OMETPUYECKOrO COJIEPKAHMsS, B TOM YHCIE€ B CHUTyalUsX, KOrJa ajJrOpuTM
pelIieHust He CJIEYET SIBHO M3 YCJIOBHS, BBITIOJIHITH HEOOXOAMUMBIC /ISl PEIISHUS 3a]]a4H JOTIOTHUTEIIbHBIC
MOCTPOCHHUS, UCCIIEIOBATh BOSMOKHOCTh IPUMEHEHUS TeOpeM U (pOpMyIT JTsl pelIeHus 3a/1ay;

- yMeTh (GOpPMYIUPOBATh U JIOKA3bIBATh TEOMETPUUYECKUE YTBEPIKICHHUS;

- BJIAJIETh MOHATHUSMU CTEPEOMETPUHU: PU3MA, MAPAIIICTEIUTIET, MUPAMUIA, TETPAIP;

- MMETh TPEJCTaBICHU 00 aKCMOMaxX CTEPEOMETPHH U CIEACTBHUSIX U3 HUX M YMETh MPUMEHSTh UX
P PELLIEHUN 3a/1ay;

- YMETh CTPOUTH CEYEHHS] MHOTOIPAHHUKOB C MCIIOJIb30BAHUEM PA3IUYHBIX METOAOB, B TOM YHUCIE U
METO/Ia CJICIOB;

- MMETh NPEACTABICHUE O CKPEIIMBAIOLIMXCSA NPSAMBIX B IPOCTPAHCTBE U YMETh HAXOJAUTH YIrOJl U
PacCTOSIHUE MEXKY HUMH;

- MPUMEHSATh TEOPEMBI O MAPAJUIEIBHOCTH MPSIMBIX M INIOCKOCTE B MPOCTPAHCTBE MPH PEUICHUH
3a;ad;

- YMETb MIPUMEHSTH MapajliebHOE IPOSKTUPOBAHUE ISl U300pakeHus Guryp;

- YMETh IPUMEHSATH MEPIEHANKYISIPHOCTH MPSMOM U IJIOCKOCTH IIPU PELICHUU 33]1a4;

- BJIQJIETh TOHATUSIMU OPTOTOHAJILHOE MPOEKTUPOBAHUE, HAKIOHHBIE W MX MPOEKIHH, YMETh
MIPUMEHSTh TEOPEMY O TPEX MEPIEHANKYISIpax P PEIICHUH 3a/1a4;

- BIIQ/IETh TIOHATUSMHU PACCTOSIHHE MEXY (PUTypaMu B IPOCTPAHCTBE, OOIIUN MEPIEHANKYISAP ABYX
CKPELIMBAIOIINXCA MPSAMBIX U YMETh TPUMEHSATh UX MPU PELICHUU 33]1aY;



- BIIQJICTh MOHATHEM YTOJI MEXAY MPSMON M IMJIOCKOCTHIO U YMETh NMPHUMEHATH €ro MPH PEIIeHUU
3a/1ad4;

- BIIQ/ICTh MOHATHSIMH JIBYTPAHHBINA YTOJI, YTOJl MEXIY TUIOCKOCTSIMHE, MIEPIICHINKYISIPHBIC IIIOCKOCTH
¥ YMETh IPUMEHSATh UX MPH PEIICHUN 33]1aY;

- BJIQJICTh TMOHATUSAMHU IIpH3Ma, THapaUICICIMIIC] W MPUMCHATh CBOMCTBA MapajlieiienuIeaa Ipu
pCILICHUH 33]1a4;

- BIIQ/ICTh MOHATHEM MPSAMOYTOIBHBIN NapauIeTIeHIe U MPUMEHSTh €0 MPU PEeIICHUH 3a/1a4;

- BIIQJICTh TIOHATHUSMH THUPaMUA, BUILI TMUPAMUI, IJIEMEHTHI MPABWIBHON MUPAMHIBI U YMETh
MPUMEHSTH UX MPU PEUICHUH 3a/1a4;

- HMMETh TPEJCTABIICHHE O TeopeMe Diiepa, MPaBUILHBIX MHOMOTPAHHUKAX

- BJIQJICTh ITOHATHEM IUIOIIAU IOBEPXHOCTEH MHOTOTPAHHHMKOB M yMETh IPUMEHSTH €ro Ipu
pEIICHUN 33]1aY;

- BJIQJICTh TMOHATUSAMHU TeJa BpalieHus (MHIUHAP, KOHYC, Imap U cdepa), UX CCUYCHUS H YMETh
HMPUMEHSTh UX MPH PEIICHUH 3a/1a4;

- BIIQJICTh TOHSATUSMHU KacaTeJIbHBIC MPSMbBIE U TUIOCKOCTH M YMETh MPUMEHSTHh W3 NPHU PEIICHUN
3a7a4;

- MUMETh MPEJCTABICHHS O BIIMCAHHBIX U OMHUCAHHBIX chepax M yMeTh NPUMEHSITh UX MPH PEIICHUU
3a7a4;

- BIIQJICTh TIOHATHUSMU O0BEM, OOBEMBI MHOTOTPAHHUKOB, TEJ BPAIICHUS W TPUMEHSATh WX IPH
pEIICHUH 33]1aY;

- UMETh TPEJCTABICHHE O Pa3BEPTKE IMIMHIPA M KOHYCA, IUIONIATM MMOBEPXHOCTH IWIMHApPA U
KOHYCa, YMETh IIPUMEHSITh UX MIPU PEIICHUY 3a/1a4;

- HMMETh TIPEJICTABJICHUE O IIOMaau chephl U YMETh TPUMEHSTDH €ro IIPH PEIICHUH 3a1a4;

- YMETh pelIaTh 33J1a4i Ha KOMOUHAIIMA MHOTOI'PAaHHUKOB ¥ TEJI BPAILICHHSI,

- UMETh TPEICTABICHUE O IMOJ00MM B MPOCTPAHCTBE M YMETh peEIlaTh 3a/la4yd Ha OTHOIICHHE
00BEMOB U IJIOIA/IeH MOBEPXHOCTEH MOTOOHBIX QUTYD.

B moBceHEBHOM KU3HU ¥ IIPU U3YYSCHUH JIPYTUX MTPESIMETOB:

- COCTaBJIATh C HCIOJIB30BAaHHUEM CBOWCTB T€OMETPUYECKUX (PUTYp MaTeMaTHdecKhue MOAENH s
pelieHus 3a/1a4 MPaKTHUYEeCKOro XapakTepa U 3a/lad U3 CMEKHBIX TUCIUILINH, UCCIIE0BATh MOTyYeHHBIS
MOJICTTH ¥ HUHTEPIPETUPOBATH PE3yIIbTAT

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

— MCIOJIb30BATh CKAJSIPHOE MPON3BEICHUE BEKTOPOB IMPH PEIICHUH 3a/1a4;

— MIPUMEHSITh YPaBHEHUE IJIOCKOCTH, (DOPMYITY pACCTOSTHHSI MEXKTy TOUKAMH, YpaBHEHHE chepsl Mpu
pEIICHUN 33]1aY;

— MIPUMEHSITh BEKTOPBI U METOJ KOOPJIWHAT B MPOCTPAHCTBE MPHU PEUICHUH 33124

HcTopusi MaTeMaTHKHU

— NwmeTs npencTaBiieHre o BKIIAJE BBIJAIONINXCS MAaTEMATHKOB B Pa3BUTHE HAYKHU;

- MMOHUMATh POJIb MATEMAaTUKH B pa3BUTUU Poccun

MeTtoabl MaTEMATHKH

— Hcnonp30BaTh OCHOBHBIE METOJBI JIOKA3aTEIbCTBA, MPOBOJIUTH JIOKA3aTEIBCTBO M BBITIOJIHSTH
OIIPOBEPIKEHUE;

— MIPUMEHSTH OCHOBHBIE METOBI PEIICHUS] MATEMaTHUECKUX 3a]1ay;

— HA OCHOBE MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJE XapaKTepH30BaTh KpacoTy H
COBEPILIEHCTBO OKPY>KAIOIIETO0 MUPA U MIPOU3BEICHHI NCKYCCTBA,;

— MIPUMEHSTH MTPOCTEHUIITHE IPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAITHOHHBIC CHCTEMBI TTPH
pEIlICHNH MaTeMaTHYeCKUX 3a]1a4;

- MOJIb30BAThCS TMPUKIATHBIMU TpOTpaMMaMH M MPOrpaMMaMU CHMBOJIBHBIX BBIYUCICHUN IS
HCCIIEIOBAaHU MaTEMATHYECKNX O0OBEKTOB.

BbinyckHUK Ha yriiy0JeHHOM YPOBHeE MOJYYHT BO3MOKHOCTh HAYYUTHCH:



Llesn ocBoenus npeamera. s obecrieyeHns BOZMOKHOCTH YCIIEIIHOTO MPOJOKEHUST 00pa3oBaHUs 1O
CIELUAJIBHOCTSM, CBS3aHHBIM C OCYLIECTBICHHMEM HAy4YHOM M HCCIEN0BAaTEIbCKON JEATEIbHOCTH B
o0jacTh MaTeMaTUKU U CMEKHBIX HayK.

CraTncTHKA U TEOPHUs BEPOATHOCTEN, JIOTHKA 1 KOMOMHATOPUKA

MMETh IIPEACTABIICHUE O LICHTPAJIbHOM MIPEAEIBHON TEOPEME;

UMETh MPEJCTaBIEHUE O BHIOOPOYHOM KO3 dULIMEHTE KOPPEISLUU U TUHEHHON perpeccuu;

UMETh IPEJCTABICHNUE O CTATUCTUYECKUX IMIIOTE3aX U MPOBEPKE CTATUCTUYECKON MMIIOTE3bl, O CTATUCTUKE
KpUTEpUS U €€ YPOBHE 3HAYUMOCTH;

MMETh MPECTABICHUE O CBA3HM SMIIMPUUECKUX U TEOPETUUECKUX paclpeaeieHU;

MMETh MPEACTABICHUE O KOJUPOBAHUM, IBOMYHOM 3aIIUCH, TBOMYHOM JIEPEBE;

BJIAJICTh OCHOBHBIMU HOHATHSMH Teopuu rpadoB (rpad, BepiinHa, pedpo, CTENeHb BEpIIMHBI, MyTh B
rpade) 1 ymMeTh IPUMEHATh UX MPU PELICHUU 3a/1aY;

UMETh MPEJCTABIICHUE O JEPEBbSIX U YMETh IPUMEHSITH [IPH PELICHUHN 33]1a4;

BJIQJIETh IOHATHEM CBA3HOCTh U YMETh IIPUMEHATh KOMIIOHEHTBI CBA3HOCTH IIPU PEIICHUU 33/a4;

YMETh OCYIIECTBIATH IyTH 0 pedpam, 00xobl pedep 1 BepIInH rpada;

UMETh MPEJICTaBICHUE 00 SUIEPOBOM U TaMUIILTOHOBOM ITYTH, HUMETh MPEACTABICHUE O TPYTHOCTH 3a7aun
HaXO0X/IEHUS FaMUJIbTOHOBA IyTH;

- BJIAJIETh NOHATUSAMU KOHEUHBIE U CUETHBIE MHOKECTBA U YMETh UX NPUMEHSITh IIPU PELICHUU 33/1a4;
- YMETb IPUMEHATH METOJ MATEMAaTUYECKON NHYKIIHH;

- YMETh IPUMEHATH NPUHLUI Jlupuxje npu peneHnu 3a1a4y

I'eomerpus

- Nwmets npencrabienrne 00 akCHOMaTUYECKOM METO/IE;

- BJIA/IETh TOHSATUEM TI'€OMETPUUYECKHME MECTa TOYEK B MPOCTPAHCTBE M YMETh NPUMEHATh UX AJIS
pelIeHus 3a/1a4;

- YMETb NPUMEHATH Ul PELICHUs 3a/Jad CBOMCTBA IUIOCKUX M JIBYTPAaHHBIX YIJIOB, TPEXI'PAHHOTO
yIila, TEOPEMbI KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIa;

- BJIA/IETh MOHATHEM MEPHEHAUKYISIPHOE CEYEHHE MPU3Mbl U YMETh IIPUMEHSTH €ro MpHU pelIeHUn
3a/1a4;

- MMETh MPEJCTABIEHUE O JBOMCTBEHHOCTH NMPAaBUIbHBIX MHOIOI'PaHHUKOB;

- BIAJETh TOHATHUAMU ILEHTPAJIbHOE M NApajuIEIbHOE NPOEKTUPOBAHWE M NPHUMEHATH HMX IpHU
IIOCTPOEHNH CEYEHUN MHOTOI'PAaHHUKOB METOJIOM ITPOEKINH;

- UMETh TPEACTABIEHUE O pa3BEpPTKE MHOTOIPAaHHMKA M KpaTdaillleM MyTH Ha IOBEPXHOCTU
MHOTOTpaHHHKa;

- MMETH IPEJCTABIECHNE O KOHNYECKUX CEUCHHUSIX;

- HMMETh IPEJCTaBICHNUE O Kacaroluxcs chepax U KOMOMHAIMU TeJl BpallleHUus U yMEeTh IPUMEHSTh
UX IIpU PEUICHUH 33]1a4;

- MIPUMEHSITh [IPU PELICHNUH 3a]a4 (pOpMyITy pacCTOSTHUS OT TOUYKHU J0 INIOCKOCTH;

- BJIaJIeTh Pa3HbIMU CIIOCOOAMU 3aJaHUs MPSIMOI YpaBHEHUSIMU M YMETb NPUMEHSATh MPU PELICHUU
3a/1ay;

- IIPUMEHSTDH [IPU PELICHUH 33]a4 U JOKa3aTeJIbCTBE TEOPEM BEKTOPHBIM METOA U METOJL KOOPAHUHAT;
- MMETh TpEJCTaBiIeHUE 00 aKCHOMax 00beMa, MPUMEHATH (POopMYSbI 00BEMOB MPSMOYTOJIBHOTO
napajuleJenuneia, Ipyu3Mbl U MUpaMUbL, TETpadipa IpU PELICHUH 3a/1a4;

- MIPUMEHSTH TEOPEMbI 00 OTHOLIEHUSX 00BEMOB MPU PELICHUH 3a/1a4;

- IPUMEHATh MHTErpai Jjsl BBIYUCIEHUS OOBEMOB M TOBEPXHOCTEH Tea BpallleHHs, BBIYHUCICHUS
mIomaau chepruIecKoro mosica 1 00bemMa IapoBOTO CIIOS;

- UMETh NPEJCTaBICHUE O JBWKEHHUSAX B IPOCTPAHCTBE: MApaUIEIbHOM IEPEHOCE, CUMMETPUU
OTHOCHUTENIBHO IUIOCKOCTH, LEHTPAJIbHOW CHUMMETPHUH, IOBOPOTE€ OTHOCUTENBHO TMPSMOM, BHUHTOBOU
CUMMETPUH, YMETh IPUMEHATD UX IIPU PELICHUHN 33]1a4;

- MMETh MPEJCTaBICHUE O MJIOLIad OPTOTOHAILHOM MPOEKIIHH;

- UMETh MPEJICTaBICHUE O TPEXITPAHHOM M MHOTOTPAHHOM YIJI€ M NPUMEHATH CBOWCTBA IJIOCKHX
YIJI0B MHOTOIPAHHOTO YIJIa IIPU PELIeHUH 3a1a4;



- UMETh TPEACTaBICHUS O MPeoOpa3oBaHUU MOAOOUS, TOMOTETUH M YMETh MPHUMEHSTh UX TMpPHU
pELIeHUH 3a/]a4;

- YMETh PeIlIaTh 3a/1a4d Ha MIIOCKOCTH METOJJaMHU CTEPEOMETPHUH;

- YMETb PUMEHSTH GOPMYIbI 00bEMOB IIPU PEIICHUH 3aa4

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE;

- 3aJlaBaTh NPSIMYIO B IPOCTPAHCTBE;

- HaxOJIUTh PACCTOSTHUE OT TOUKH JO IJIOCKOCTH B CUCTEME KOOPIMHAT;

- HaXOJUTh PACCTOSHUE MEX/TYy CKPEIIUBAIOIIMMHUCS MPSMBIMH, 33JaHHBIMUA B CUCTEME KOOPIUHAT
MeToabl MATEMATHKH

IPUMEHSTh MaTEeMaTHUYECKUE 3HAHUS K HCCIIEIOBAHUIO OKPYXKAIOUIEro MUpa (MoieIupoBaHue HU3MIECKUX
IPOIIECCOB, 33]]a4l SKOHOMHUKH)

Coaep:kaHue TPOrpaMMbl MPEICTABJIEHO CJAeIYIOUIMMHU Ppa3eJaMu: COJICpXKaHUE MpeaMera
MaTeMmaruka (anredpa u reoMeTpusi) B OCHOBHOH IIKOJIE, TUNIAHUPYEMBIC PE3YNIbTAThl OCBOCHHS yU4eOHOTO
npeaMeTa, peMETHbIE Pe3yJIbTaThl yueOHOro MpeAMETa, KaJeH1apHO-TeMaTHUECKOe MIIAaHUPOBAaHUE.
[Iporpamma paccuurtana va 140 gacos B rox (4 yaca B Hezelnto) 35 yueOHBIX Heelb(anredpa)

[Tporpamma paccuntana Ha 68 4acoB B roj (2uaca B Heziemto) 35 yueOHbIX HeAenb(TeoMeTpus)

J1st peanuzanuu mporpaMMbl UCIIOJIB3YIOTCSl YU€OHUKU:

«Anrebpa w Havyaia wmartematudeckoro anammza 10», C.M.Huxonbckuii, M.K.IlotamoB wu ap.,
«[Ipocsemenuey, 2020r.

«"eomerpus 10-11», JI.C.Atanacsun, B.®.byry3os u ap., «[Ipocsemenue», 2020r.



AHHOTanus K padouyeit nporpamme 11 kiacca mo npeamery «Maremaruka»

Jdannas paéouasi nporpamma no mamemamuxke 11 knacc cocTaBjieHa B COOTBETCTBUH

€O cJIeAYIIHMH HOPMATUBHBIMH JOKYMEHTAMH

- ®enepanbHbIM 3aKOHOM OT 29.12.12 Ne273-®3 «O06 obpazoBanuu Poccuiickoii @enepauuny;

- IIpukaza MO u H P® ot 5 mapta 2004 roma Nel089 «O6 yrBepxkaeHuun denepanbrHoro Kommonenra
Tl'ocynapctBennbix O6pazoBatenbHbIX CTaHIAPTOB HAYAIBHOTO OOIIETr0, OCHOBHOTO OOILIETro M CPEIHEro
(momHOTO) 0011IeTO 00pa30BaHMs» (C U3MEHEHHSIMHU );

- [IpumepHOit mporpamMmbl CpeHETO (ITOJTHOTO) 00IIero 00pa3oBaHuUs 0 MATEMATHKE;

- ®depnepanbHOro TMepedHs Y4YEOHUKOB, DPEKOMEHJOBAHHBIX ([OMYILIEHHBIX) K HCIOJB30BAHUIO B
0o0pa30oBaTeIbHOM TIPOIlECCe B 0OpPa30BATENBHBIX YUPESKICHHUIX, PEATU3YIONUX MPOTPaMMBbl OOIIEro
o0pasoBaHus U UMEIOMUX aKkkpeauTaiuio Ha 2020—21 yueOHsIii ro;

N3yueHne mareMaTHKH Ha NPO(QUILHOM YpOBHE CpeIHEro (IOJIHOro) oOLiero o0pa3oBaHMs HAIIPABICHO
Ha JIOCTH)KEHUE CIIETYIOIINX LIeIeH:

- (hopMupoBaHue npeacTaBieHUl 00 UAEAX M METOJaX MaTEeMAaTUKU; O MaTeMaTHKe KaK YHUBEPCAaIbHOM
A3bIKE HayKH, CPEACTBE MOJEIMPOBAHNUS SABJICHUI U NPOLIECCOB;

- OBJIAZICHHUE S3BIKOM MATEMaTUKU B YCTHOW M NHCbMEHHOH (GopMme, MaTeMaTHUYECKUMHU 3HAHUSIMU U
YMEHMSIMH, HEOOXOIUMBIMU JJIi U3yYEHUS IIKOJIbHBIX €CTECTBEHHOHAYUYHBIX JUCLUUIUIMH, HPOAOKEHUS
00pa30BaHus U OCBOCHMSI M30paHHON CIEMalIbHOCTH Ha COBPEMEHHOM YPOBHE;

- Pa3BUTHE JIOTMYECKOTO MBILUIEHUS], alTOPUTMUUYECKON KYJIbTYpbl, IPOCTPAHCTBEHHOIO BOOOpPAKEHUS,
MaTeMaTHYECKOr0 MBIIIJICHUS. U UHTYUIIMH, TBOPUYECKUX CIIOCOOHOCTEH, HEOOXOUMBIX JUIsl IPOIOJDKEHUS
00pa30BaHMs U JUIsl CAMOCTOSATENbHON JAESITEIbHOCTH B 00J1aCTH MaTeMaTHKHU U €€ MPUIOKEHUN B Oy Ty1eit
npodecCuoHaIbHOMN 1S TeIbHOCTH;

- BOCIIUTAHUE CPEJICTBAMU MAaTEMaTHKU KYJIbTYPbl JIMYHOCTH Yepe3 3HAKOMCTBO C HCTOPHUEW pa3BUTHUS
MaTeMaTHKH, SBOJIIOLIMEN MaTeMaTHMYeCKUX WIeW; MOHMMaHHUs 3HAYMMOCTH MAaTE€MaTUKHM JUIsl Hay4yHO-
TEXHUUYECKOTO Mporpecca.

Copneprxanue IporpaMMbl IPEJCTABICHO CIEIYIOIMMH pa3ielaMU: CoAep KaHue MpeIMeTa MaTeMaTiKa B
OCHOBHOH 1IKOJIe, IUJIAHUPYEMbIE pe3yNbTaThl OCBOECHMS IPOrPaMMbl, KaJeHJapHO-TeMaTHYECKOe
IUTAHUPOBAHUE

[Iporpamma paccuntana Ha 204 yaca B roa (6 yacoB B HeZient0) 34 yueOHbIE HEIETH.

Jlnis peanu3anuy NporpaMMbl UCTIONB3YIOTCS Y4eOHUKH:

«Anrebpa u Havyanma wmatematudyeckoro ananmmza 11», C.M.Huxonbckuii, M.K.IloramoB wu ap.,
«IIpocsemenue», 2014r.

«I"eometpus 10-11», JI.C.Aranacsn, B.®.byty30B u ap., «[Ipocsemienuey, 2014r.






