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IlosicHuTeIbHAS 3aMUCKA

Pabouas nporpamma no npeamety «MaremaTtukay Uit 5-9 KJIaccoB COCTaBIeHa HA OCHOBaHUU
(benepanbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOT'O 001Iero 00pa3oBaHusi, OCHOB-
HOI 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO 0011eT0 00pa30BaHus rOCy1apCTBEHHOTO OIOKETHOTO 00-
nieoOpasoBaresbHOro yupexaeHus Camapckoil 001acTi OCHOBHOM 00111e00pa3oBaTeIbHOM MIKOIBI No 12
ropojickoro okpyra Yamaesck Camapckoit 001acTu, MporpaMMbl JIMHAHA Y9€0HO-METOIUYECKUX KOMILICK-
coB (YMK) «Maremaruka» mist 5 — 6 kiaccoB, aBTopbl A.I'. Mep3znsk, B.b. Tlononckuit M: Benrtana-
I'pad, IIporpammer o anredbpe H.I'. Munaiok 7-9 knacest (M .IlpocBemienue,) k yuebnuky FO.H. Maka-
perueBa, H.I'. Munntokx, K.M. HemkoBa u ap , IIporpammbl 061ieo0pa3oBaTeNbHbIX YUPEKICHUHN IO
reomerpun 7-9 kmaccel YMK mno mpenmery «l'eomerpus 9 kmacc», aBropbel JI.C. Atanacan, B.®.
Byty3os, C.B. Kanomues u ap. (M:.Ilpocsemienue, )

Pabouass mporpamma OpHUEHTHpOBaHA Ha YYCOHHKH.

- Marematuka. 5 kiacc : y4e0. uist yyammuxcs o0rieo0pa3oBaresibHbIX opranusanuii / A.I'. Mep3-
nsik, B.b. [Tomonckuit, M.C.Sxup - M :Benrana-I'pad,
- Marematuka. 6 kiacc : y4e0. uist yyamuxcs o0rieo0pa3oBareibHbIX opranu3anuii / A.I'. Mep3-
nsik, B.b. [Tomonckuit, M.C.Sxup - M :Benrana-I'pad,

- Anre6pa:7 k. / aBrop FO.H. Makapsrues, H.I'. Munntok, K.M. Hemkosa u ap M.: Ilpocsenienue;
- Anre6pa:8 xi. / aBrop FO.H. Makapsrues, H.I'. Munntok, K.M. Hemkosa u ap M.: Ilpocsenienue;
- Anreopa: 9 ki. / aBrop FO.H. Maxkapsrues, H.I'. Munzarok, K.1. Hemikosa u ap M.: IIpocBerienue.
-T'eomerpus 7-9 xin./ JI.C.Atanacsna M.: [Ipocemmenue, 2020r.

CornacHo yueOHOMY IIaHy Ha U3ydeHHe MaTeMaTuku oTBoauTcst 850 1.:
- B 5 kimacce — 170 u (5 u. B Henmemo, 34 yueOHbIe HemeNn), (KOIUUECME0 KOHMPOIbHLIX PAbOM-
10);
- B 6 kimacce - 170 u (5 u B Henento, 34 yueOHbIe Henenu ), (koiuuecmeo KOHmMpOabHbIX pabom-12.
-B 7 xinacce - 170 yaca 6 200: ( 3 y/4 B Hezenmto no anredpe, 2 y/4 10 TeOMETPHHU); KOTHIECTBO
KOHTPOJILHBIX paboT :1mo anredpe -10, mo reomeTpun -5;
-B 8 kiacce-170 yaca 6 200: ('3 y/4 B Heemo 1o anredpe, 2 y/4 1o reoOMeTpun); KOTUIECTBO
KOHTPOJIBHBIX paboT 1o anredpe -10, mo reomerpuu -5;
-B 9 Kkmacce - 170 gaca 6 200: (3 y/4 B Heemno 1o anredpe, 2 y/4 1o reoMeTpun ); KOTUIECTBO
KOHTPOJIBHBIX paloT 1o anredpe -8, 1o reoMeTpuu -5.

Cpox peanmzariuu paboueit mporpaMmel 5 et



HJ’IaHl/Ip}’EMble pe3yJIbTaThl oﬁyquml o MpeaAMeETy «MaremaTuka

JIMYHOCTHBIMH Pe3yJIbTaTAMU 00YUCHHS] MATEMATUKHU SBJISIIOTCS:

1) BnajieHue 3HAHUSAMH O BaXKHCUIIIMX TAlax Pa3BUTHS MAaTEMATUKU (M300pETCHUE NECATHYHON HyMepa-
1M1, OOBIKHOBEHHBIX APOOEH, NEeCATUUHBIX APOOEH, MOJ0KUTEIbHBIX U OTPULIATEIbHBIX YHCEN; MPOHC-
XOXKICHHE TEOMETPUHU U3 MPAKTUUECKUX MOTPEOHOCTEH Ito/eil);

2) YMCHHUE CTPOUTH PCUCBBIC KOHCTPYKIIUH C UCIIOJIb30BAHHUEM HSy‘IGHHOﬁ TCPMUHOJIOTUHN U CUMBOJIMKH
(YCTHHC u HI/ICLMGHHHG), MMOHMMATh CMBICII IOCTaBICHHOMN 3ala4y, BbICTpanuBaTh apryMCeHTALINIO, BBITIOJI-
HATH ICPCBOA C CCTCCTBCHHOTI'O SA3bIKa HA MaTeMaTHYeCKUH 1 HaO60pOT;

3) CTPCMIJICHUC K KPUTHYHOCTH MBIIJICHUA, pACIIO3HABAHUIO JIOTUYCCKU HCKOPPCKTHOI'O BBICKA3bIBAHUS,
PA3JIMICHHIO T'MIIOTE3bI U (l)aKTa;

4) CTPEMIJICHHUEC K CAMOKOHTPOJIIO IIpOoLecca U pe3yjibTaTa yqe6H0171 MaTeMaTHUYEeCKOMU ACATCIIBHOCTH,

5) crocoOGHOCTH K SMOLIMOHAILHOMY BOCIIPHATHIO MATEMATHYECKUX MMOHSATHIA, TJOTHYECKUX PaCcCyKICHHI,
CIIOCOOO0B pelIeHus 3a/1a4d, pacCMaTpUBaeMbIX IpodIIeM;

Memanpedmemnbmu pe3yjbTaTaMu O6y‘{eHI/IH MATCMAaTHUKU SABJIAIOTCA:

1) Cq)OpMHpOBaHHOCTH MEPBOHAYAJIBHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ 0 MAaTCMATHUKE KaK YHUBCPCAJIbBHOM
SA3BIKC HAYKH U TEXHUKU, CPCACTBEC MOJACINUPOBAHUA SIBIICHUH U mponeccoB;

2) yMEHUsI IOHUMATh ¥ HCIIO0JIb30BaTh MATEMAaTHUECKHE CPEICTBA HATIISITHOCTH (CXEeMbI, TAOJHIIBI,
Iuarpammbl, rpaduku) A WUTIOCTPALUU COACPKAHMS CIOKETHON 3aa4u WM MHTEpIIpeTaluu HHPOp-
MallM¥ CTAaTUCTHYECKOTO IIJIAHA;

3) crocoOHOCTH HAOIIOIaTh, COMOCTABIATh (DAKThI, BHITIOIHATH AHATUTHKO-CUHTETUYECKYIO JIes-
TEJIbHOCTh, YMEHHE BBIJIBUTaTh TMIIOTE3bI IPU PELICHUH Y4eOHO-TI03HAaBaTEIbHbIX 33/1a4, IOHUMATh HEOO-
XOZMMOCTb UX IPOBEPKH, 0OOCHOBAHUS;

4) YMCHU BBICTPAMBATDh LCIMMOYKY HCECIIOXHBIX JOKA3aTCIbHBIX paCCY)K,HCHI/Iﬁ, OIupasdaChb Ha U3y-
YCHHBIC ITOHATHUA U UX CBOﬁCTBa;

5) crocobHOCTH pa3pabaThIBaTh MPOCTEHIINE AITOPUTMBI Ha MaTepPHAaJIC BBIMIOJIHEHUS ICHCTBHI C
HATypaJIbHBIMU YUCJIaMU, OOBIKHOBEHHBIMH U IECATUIHBIMU IPOOSMU, TTOJIOKUTETHHBIMU H OTPUIIATEIb-
HBIMH YHUCIIAMU;

6) IIOHUMAaHMU 1 HeO6XO}II/IMOCTI/I MPUMEHATE NPUEMBI CAMOKOHTPOJIA IIPpHU PECIICHUU MaTEMATHU4YC-
CKHUX 3a]1ad;

7) cTpeMIieHus TPOAYKTUBHO OPTraHM30BBIBATh YU€OHOE COTPYAHUYESCTBO U COBMECTHYIO JIESATCITh-
HOCTB C yYUTEJIEM U CBEPCTHUKAMU: ONPEACIATH e, paclpeneniaTh GyHKINUN U POJIM YIaCTHUKOB, B3a-
MMOJICHCTBOBATh M HAXOAUTHL 001IHE CITOCOOBI pPaboThl; yMEeHHS paboTaTh B TPYMIIE; CIYyIIATh MapTHEPA;
(bopMyIHMpOBaTh, APTYMEHTUPOBATH U OTCTAaMBATh CBOE MHEHUE;

8) chopMUpPOBAaHHOCTH OCHOBBI YU€OHOW M OOIIETOIb30BATEIBLCKOM KOMIIETEHTHOCTH B 00J1aCTH
WCIIO0JIh30BaHUsI HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MKT-koMmeTreHTHOCTH);



9) criocoOHOCTH BUACTh MATEMATHUYECKYIO 3a/1a4y B IPYTHX AUCHUILIHHAX, B OKPYXKAIOIICH KH3HU
(mpocTeime cuTyalnun);

Ilpeomemmuvimu pe3yibTaTaMu 00y4eHUSI MATEMATUKH SIBJISIOTCSH:
BoinmyckHuK HayuuTces B 5-6 Kiaccax
' OnepupoBarh Ha 6a30BOM YPOBHE NOHSITUSIMH: MHOXECTBO, JIEMEHT MHOKE-
CTBa, IOJIMHOKECTBO, IPUHAIJIEKHOCT;

' 3aaBaTb MHOXXECTBA MEPEUYUCIICHHUEM HUX DJIEMCHTOB;
' HaXOJUThb MEPECCUCHUC, O6’be,HI/IHeHI/Ie, IHOAMHOKECTBO B HpOCTCﬁMHX CUTy-

arusax.
B noBceqHeBHOM KNU3HM M NIPU U3yYeHUHU APYTUX NPeIMETOB:

' pacino3HaBaTh JIOTHUYCCKHU HEKOPPECKTHBIC BbICKA3bIBAHUA.

Yucaa
*  OnepupoBaTh Ha 0A30BOM ypOBHE NOHIATUSIMU: HATYPabHOE YHCIIO, IIEJI0€ YUCIIO, OOBIKHO-
BEHHas1 Ipo0b, IeCATUIHAS TPOOB, CMEIIIAHHOE YUCIIO, PAITUOHATLHOE YHCIIO;
' HCITIOJIB30BaAThH CBOfICTBa YHUCCII U npaBI/ma I[GﬁCTBHfI C paHHOHaJIBHBIMPI qUucJIaMu HpI/I BBbI-

IIOJIHCHUH BBEIYUCIICHUI;
' HUCIIOJIB30BaTh MPU3HAKH JACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BbINIOJIHEHWU BBIYUCICHUHN U pe-

MICHWHU HCCIIOXKHBIX 3a1a4,
' BBIITOJHATD OKPYIJICHHUEC PAllMOHAJIBHBIX YHUCCJI B COOTBCTCTBHHU C IIPpaBUJIaMU;

' CpaBHHUBATh PallMOHAJIbHBIC YMUCJIA.
B noBcenHeBHOM XKN3HU U IPpH U3YYCHUH APYI'UX NMPEIAMETOB:

' OLICHUBATH PC3YJIbTAaThbL BBEIUMCIICHUH IIpU PCIICHUHU IMPAKTUYCCKUX 3a1a4;

' BBIIOJHATH CPABHEHUE YHCEN B PEATIbHBIX CUTYAlIUAX;
' COCTaBJIATh YUCIIOBBIE BBIPAKEHMSI IIPU PELLICHUH PAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTrux
y4EOHBIX IPEAMETOB.
CraTHCTHKA M TeOpHs BepOATHOCTEH

+  IlpencraBisaTh naHHbIE B BUJE TaONHUII, JHATPAMM,

' 4UTaTh UH(GOPMAIUIO, IPEACTABIEHHYIO B BUJIE TaOIMIIbI, TUarpaMMBI.
TekcroBbIC 321a4H

*  Pemarb Hec0XHBIE CIOKETHBIE 3a/1a4K PA3HbIX THUIOB Ha BCe apu(pMETHUECKHE EHCTBUS;

' CTPOUTH MOJEJb YCJIOBHUS 331a4H (B BU/I€ TaOIHIIbI, CXEMBI, PUCYHKA), B KOTOPOM J1aHbl 3HA-
YEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMYHH, C LEJIbIO IOMCKA PEUICHUS 3a]1a4H;

' OCYLIECTBIATH CIOCOO TMOMCKA pEIIeHUs 3a/laud, B KOTOPOM pacCyKIEHHE CTPOUTCS OT
yCJIOBHSA K TP€OOBAaHUIO MU OT TpeOOBAaHHUS K YCIOBUIO;

' COCTAaBJIATH IJIaH PCHICHUS 3a1a4n;
' BBIACIATD OTallbl PCIICHHUA 3a1a4U;

' HHTCPHIPCTUPOBATH BBIYUCIUTCIIBHBIC PE3YJIbTATHI B 3a/1a4€C, UCCIICAOBATH MMOJYUCHHOC PC-
mMCHUEC 3aJa4u,

' 3HATh pa3IMyue cKopocTel 00beKTa B CTOSUYEH BOJE, TPOTUB TEUEHUS U 110 TEUYECHUIO PEKH;

' peliaTh 3aJa4d Ha HAXOXKACHHUE YaCTH YUCJIA U YUCIIA 110 €r0 YaCTH;

' pelaTh 3a7jaud pa3HbIX TUIIOB (Ha paboTy, HAa MOKYIIKH, Ha JBUKEHUE), CBSI3bIBAIOIINX TPU
BEJIMYUHBI, BBIJEIATh 3TU BEJIMUYMHBI U OTHOLICHUS MEXIY HUMU;

' HAXOAMTb IPOLEHT OT YKCJIIA, YUCIIO IO MPOLIEHTY OT HEro, HaXOAUTh IPOLEHTHOE OTHOLIE-
HHUE JIBYX YUCEN, HAXOAUTh MPOLEHTHOE CHI)KEHUE WIIN MTPOLICHTHOE MOBBIIICHUE BEJIMYHHBI;

' pelaTh HECIOKHBIE JOTMYECKHE 3a/1a4l METOI0OM PACCYKICHUM.
B noBceHeBHOI KU3HM U IPU U3YYEHUH JPYTUX MPeIMETOB:
' BBIIBUTaTh TMIIOTE3bl O BO3MOKHBIX MPEIEIbHBIX 3HAUYEHUSIX HCKOMBIX BEJTMUMH B 3a/1a4e
(lenaTh NPUKUAKY)
Harnsignas reomerpust
I'eomerpuueckue purypnbl



*  OmnepupoBatb Ha 0A30BOM ypOBHE MOHATHAMHU: (PUTYpa, TOUKA, OTPE30K, IpsAMasi, Ty, JIO-
MaHasi, yroj, MHOTOyTOJIbHHK, TPEYTOJbHHUK U YE€THIPEXyrOJIbHHUK, IPIMOYTOJIbHUK U KBaJPaT, OKPYXK-
HOCTB H KPYT, IPSIMOYTOJIBHBIN Mapasiesnenunen, Kyo, map. M3o0paxaTs nzydaemsie GUTYPHI OT PyKd
Y C IOMOUIBIO JIMHEHKH U LUPKYIIS.

B noBceaHeBHO KU3HHU U PH U3YYeHHH IPYTHX NPeEIMETOB:

' pemIaTh MpaKkTHYECKUE 3a/1a4i C IPUMEHEHHUEM MPOCTEHIINX CBOWCTB (QUTyYD.
HN3mepeHus M BLIYUCICHUA
' _BBINOJIHATH U3MEPCHHE JUTHH, PACCTOSIHUMI, BETAYUH YTIIOB, C IOMOIIBIO HHCTPYMEHTOB /ISt
MU3MEPEHUH JUIUH U YIJIOB;

' BBIYUCIATH IUIOIIAIU MPSIMOYTOJIEHUKOB.
B noBce1HeBHOI KU3HHM U IPU U3YYeHUH PYTUX NPeIMETOB:

' BBIYUCIIATH PACCTOAHUA HA MCCTHOCTU B CTAHAAPTHBIX CUTyallUAX, IJIOMAAN IMMPAMOYITOJib-

HHKOB;
' BBITNIOJHSATH MPOCTECHININE TIOCTPOSHUS M U3MEPECHUS Ha MECTHOCTH, HEOOXOJIUMBIC B peallb-

HOW JKHU3HU.
Hcropus maremaTuKu
' OIKCHIBATh OT/EJIbHBIC BBIIAOIINECS PE3YJIbTAThI, IOJYUYECHHbBIE B X0JI€ PA3BUTHS MaTeMa-

THUKHU KaK HAYKH,
' 3HATb NPUMEPbI MATEMATUUICCKHUX OTKpI)ITI/Iﬁ 1 UX aBTOPOB, B CBA3U C OTECYCCTBEHHOM U BCE-

MHPHOU UCTOPUEH.
Buinycknuk nonyuum 603moxcnocms Hayuumsca 6 5-6 knaccax

Onemenmut meopuu MHOJIcecme u MamemamuyecKkoil 102uKu
' Onepupoeamb NOHAMUAMU. MHOJAHCECNBO, XAPAKMEPUCMUKU MHOIHCeECnmed,
dJlemenn MHoacecmea, nycmoe, KOHe4Hoe U beckoneunoe MHOIMHCECME0, l’lOdMHOJfC@CWZGO,

NPUHAONENHCHOCHD,
' onpeoessimes NPUHAOIEHCHOCHb DJIEMEHMA MHONCECMEBY, 00bEOUHEHUIO U Ne-
Pecedenuio MHONCECms, 3a0a8amb MHONCECMBO C NOMOWbIO Nepeducienus dJeMeHmOos,

CNIOBECHO20 ONUCAHUS.
B noeceonesnoit scusnu u npu uzyyeHuu Opy2ux npeomemaos:
' PACNO3HABAMb JIO2UYECKU HEKOPPEKMHbLE 6bICKA3bIBAHUSL,
' Cmpoums YenouKku yMO3aKIO4eHUull Ha OCHO8e UCNOb308AHUSL NPABGUIL IO~
2UKU.
Yucna
v Onepuposamsv NOHAMUAMU. HAMYPATbHOE YUCTO, MHONICECTBO HAMYPALHLIX YUCE, Yenoe
YUCTI0, MHOIICECMBO YebIX YUcel, 00bIKHOBEHHASI OpoOb, 0ecaAmuitas Opodb, CMEUAHHOEe YUCTO, Payu-
OHANILHOE YUCIO, MHONCECMBO DAYUOHAIbHBIX YUCE], 2eOMEeMPUYECKAs UHMePnpemayus Hamypaib-
HbIX, YeblX, PAYUOHANbHBIX,

' NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

' BLINOJHAMb GbIYUCIEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATbHBIX GbIYUC-
JleHutl, 000CHOBbIBAMb AICOPUMMbL BbINOTHEHUS OUCMBULL,

' ucnonvzoeams npusHaku derumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npoussedenus
yycen nPU GLINOJIHEHUU BbIYUCTEHUN U peueHuy 3a0ad, 060CHO8bIBAMb NPUSHAKU OeTUMOCTU,

' BLINOJHAMb OKpY2lleHUe PAYUOHAbHBIX YUCeT C 3A0AHHOU MOYHOCIbIO,
' Ynopa0ouusams Yucid, 3anUCaHHbvle 8 8U0e 0ObIKHOBEHHBIX U OeCAMUYHBIX OpoDel,
v Haxooums HO/ u HOK uucen u ucnoavzosamo ux npu peutenuu 3a0a, .
' onepuposamv NoHAMuUEM MOOYb YUCILA, 2EOMEMPUYECKAsl UHMePNpemayus MO0y YUcd.
B noBce1HeBHO¥ KU3HH H MPH U3YYEeHUH JIPYTUX NMPEIMETOB:
' NpUMEeHAMb NPAUILA NPUOTIUNCEHHBIX 8bIYUCTEHUL NPU PeuleHUU NPAKMUYeCcKUx 3a0a4 u pe-
weHUulU 3a0ay Opy2ux y4eOHbIX npeoMemos;

! 6blNOJIHAMb CPABHEHUE Pe3Yibmanios BbIYUCTIECHU npu peueruu npaKkmu4eckKux 3a0at¢, 8
mom vuciie l’lpu6]l1/l9fceHHblx B8blYUCNIeHUU,



' cocmasnsimo YUCI08ble GbIPANHCEHUS U OYEHUBAMb UX 3HAYUEHUS NPU PeUleHUU NPAKMUYEeCKUX
3a0ay u 3a0a4 U3 Opy2ux yueOHvlX npeoMemos.
YpaBHeHMsI U HEPABEHCTBA
v Onepupogsams NOHAMUAMU. PABEHCIMEO, YUCTI080€ PABEHCNBO, YPABHEHUE, KOPEHb YPaGHe-
HUS, peuleHue YpasHeHus, YUci080e HepaseHCmao.
CrarucTuKa U Teopusi BepOSTHOCTEl
v Onepuposams nousmusMuU: cmordouamovle U Kpy2ogvle Oudazpammvl, maoiuybl OAHHLIX,
cpeoHee apugmemuieckoe,

' u361eKkamv, UHGOpMayuio, npedCmasieHHyI0 8 mabauyax, Ha ouazpammax;

' cocmasnsime mabauysl, CMpoums OUASPAMMbL HA OCHOBE OAHHbIX.
B noBce1HeBHOI KU3HHU H MPH U3YYeHUH JPYTUX NMPEIMETOB:
' uU3BIeKamv, UHMePRpemuposams u npeoopazoevieams UHGOPMayuio, NpedCmasieHHyio 6
maodIuyax u Ha OUAZPAMMAx, OMpa@CaOwyIo C8OUCMBEA U XapaKkmepucmuKy peaibHblx npoyeccos u
SIG/IeHUL.
TekcroBbIe 32124
v Pewiams npocmole u CI0JCHbIE 3A0ayl PA3HLIX MUNOG, A MAKI’Ce 3A0aul NOBLIUEHHOU

mpyoHocmu,

' UCNOIL3068aMb PA3HBLE KPAMKUE 3ANUCU KAK MOOEU MEeKCMO8 CLONCHBIX 3a0ay OJist NOCMpPO-
EHUsL NOUCKOBOTUL CXeMbl U PeuenUs 3a0ay;

' 3Hamb U NPUMEHAMb 00a CHOCOOA NOUCKA peleHUsl 3a0ay (om mpebo8aHus K YCI08Ulo U Om
VCA08UsL K mpeboB8anuio);

' MOO0enuposamsv paccyiHcoeHus npu NOUCKe peueHusl 3a0ay ¢ NOMowblo 2pagh-cxemul,

' GblOEISIMb SMANbl PeUerUs 3a0ayi U COOEPICAHUE KANCO020 IMand,
' UHMePNpPemuposams GbIYUCIUMENbHbIE PEe3YIbIAMmbl 8 3a0aue, UCCIe008amb NOJLYYEHHOe

peuienue 3a0a4u;

' QHATUBUPOBAMb BCEBO3MOIICHBIE CUMYAYUL 83AUMHO20 PACNON0NCEHUS 08)YX 00BEKMO8 U U3-
MeHeHue Ux XapaKxmepucmux npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMsl, pACCMOsHUeE) NPU peule-
HUU 3a0ay Ha 08UdICeHUe 08YX 00BEKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPAGIEHUSIX,

' uccne0o8ams 8Ce803MOINCHbIE CUMYAYUU NPU peuleHUU 3a0a4 Ha 08UCeHUe No peke, pac-
cMampueams pazuvle cucmemsl omcuema,

' pewamsv pazHoobpasHvle 3a0a4 «HA YACTIUY,

' pewamsv u 060CHOBBIBAMb C80e peuleHUe 3a0ay (8blOeNsmMb MAMeMamu4eckyio 0CHO8Y) Ha
HAXOMHCOEHUe 4acmu YUCId U YUCLAd No €20 YACmU Had OCHO8E KOHKPEMHO20 CMbICLA OpoOuU;

' 0CO3HABAMb U OOBACHAMb UOCHMUYHOCTb 3a0AY PAZHBIX MUNO0B, CEA3bIBAIOUSUX MPU Gell-
YUHbL (Ha pabomy, Ha NOKYNKU, HA 08UMICEHUe), BbLOEAMb MU BEIUYUHBL U OMHOWEHUSI MeHCOY HUMU,
NPUMEHSIMb UX NPU PeuleHUU 3a0a, KOHCMPYUposams COOCMBEEHHbLE 3a0a4l YKA3AHHBIX MUNO8.

B noBceHeBHO# KU3HHU U TPU U3YYEHUH JPYTUX NPeIMETOB:

' 8blOeNsimb NpU peleHul 3a0ay Xapakmepucmuky paccmampusaemon 8 3a0ave Cumyayuu,
OMIUYHBLE O PEANbHBIX (e, Om KOMOPbIX AOCmMpasuposaiicy), KOHCMpyupo8ams HOGble CUMyayuu
C yuemom 3mux XapaKkmepucmuk, 8 4aCmHOCMU, NPU peueruu 3a0a4 Ha KOHYEeHMpPayuu, y4umoléamso

NIOMHOCMb GeUlecmed,
' pewamsv u KOHCMPYUPOBAMs 3a0ayul HA OCHOBE PACCMOMPEHUSL PEeAlbHbIX CUMYayull, 8 KO-
MOpbIX He mpedyemcst MOUHbLU BbIYUCTUMENbHBL Pe3VTbman,;
' pewams 3a0ayu Ha 08UdCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCTEMbl OMCYemd.
Harusanas reomerpust
I'eomeTpuuyeckue Gpurypsl
v Uszenexams, unmepnpemuposams u npeoopaz’0svléams UHGOPMAYUo 0 2eoMempudeckKux
Queypax, npedcmasieHHyI0 Ha Yepmercax;
' uzobpaxcams uzyuaemvle pucypvl om pyKu u ¢ HOMOUBIO KOMNbIOMEPHBIX UHCIPYMEHMO8.
HN3MepeHus U BbIYUCICHUS



' BLINOIHAMb UBMEPEHUEe OJIUH, PACCMOAHULL, 8EIUYUH Y2108, C NHOMOWBIO UHCIMPYMEH-
mog 07151 U3MepeHUtl ONUH U Yel08;
' BLIYUCSIND NAOWAOU NPAMOY20NbHUKOS, K8AOPAMO8, 00beMbl NPIMOY20NbHbIX NA-
pasienrenunedos, Kyoos.
B noBceHeBHOI1 )KH3HH U IPH U3YYEHUH JIPYTUX MPEAMETOB:
' BLIYUCTSIMD PACCMOSIHUSL HA MECMHOCIMU 8 CIAHOAPMHBIX CUMYAYUsX, NIouaou
VUACMKO8 NPAMOY2OTIbHOU (POPMbL, 0OBEMbL KOMHAM,;

' BblNOJIHAMb npocmedwue nocmpoerRusd Ha MecmHocnmu, Heobxooumvie 6p€aﬂbH01:2 HCU3HU,

' OYEHUBAMb PA3MEPDL PEANbHBIX 00BEKMO8 OKPYICAIOUe20 MUPA.
HcTopusi MaTeMaTHKH
v Xapaxmepuzosams 6K1A0 BbLOAIOWUXCH MAMEMATNUKOS 8 PA3GUMUE MAMEMAMUKY U UHBLX
HAyyHuIX oOacmell.

BorinyckHuK HaydyuTes B 7-9 Kkiaccax
DJieMeHTbI TEOPUU MHOKECTB M1 MAaTEeMATHY€CKOM JIOTHKH
' OmnepupoBath Ha 6230BOM YPOBHE MOHITHUSIMU: MHOKECTBO, 3JIEMEHT MHOXKe-
CTBa, IIOAMHOXXECTBO, HpI/IHaI[J'Ie)KHOCTI);
' 3a/1aBaTh MHOXKECTBA IEPEUYUCIICHUEM HX DJICMEHTOB,;
' HAaXOIUTh HGpCCC‘IGHI/Ie, 06"I>GI[I/IH€HI/IC, IIOAMHO>XCECTBO B HpOCTCfIHIHX CI/ITy-
alyiax,
' OTepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMU: ONPEICICHUE, aKCUOMa, TEO-
peMa, J0Ka3aTesIbCTBRO;
' MIPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI JIJIs1 TOATBEPIKICHUS CBOUX BBICKA-
3BIBAHUH.
B noBceqHeBHOM KNU3HH M NIPU U3yYe€HUHU APYTUX NPeIMETOB:
' HCIMOJIB30BaTh IpaMueCcKoe MpeICTaBICHNE MHOXKECTB JIJIs1 OMUCAHUS peaTbHBIX IMPOIIECCOB
U SIBJICHUH, IPH PEIICHUH 33724 JPYTUX Y4eOHBIX MPEIMETOB.
Yucaa

*  OmnepupoBaTh Ha 0230BOM YPOBHE MOHATUSIMH: HATYPATLHOE YUCIIO0, 1[E€JI0€ YUCIIO, OOBIKHO-
BEHHas Ipo0b, IecATUYHas Ipo0b, CMEIIaHHas APOOk, pallMOHATIBLHOE YHUCITO, apu(PMETHIECKUIN KBaJI-

paTHBIN KOpEHb;

' HCMOJB30BaTh CBOWCTBA YMCEN U NMPABUIIA ACHCTBUIN IPU BBHIITOJIHEHUHN BBIYMCIICHUH;
' HCTOJB30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINMOTHEHUHN BBIUUCIEHUN U pe-
IIEHUN HECIOKHEIX 3a/1a4;

' BBINOJHATH OKPYIVICHUE PALllMOHAIBHBIX YHCEIl B COOTBETCTBUHU C IIPABUIIAMU;
' OLICHHMBATh 3HAYECHHUE KBAJIPATHOTO KOPHSI U3 MOJOKUTEIBHOTO LIEJIOI0 YUCIIA;
' pacIo3HaBaTh PAllMOHAJIbHBIE U UPPALMOHAIIBHBIE YUCIIA;

' CpaBHMBATh YHCIIA.
B noBcenHeBHOM *KNU3HHM M IPH U3YYEHUH JPYTHUX NPEIMETOB:

! OICHUBATDH PC3YJIbTATLL BBIYHCIICHUI IIpH pCHICHUU MPAKTUYCCKUX 3a10a4;

' BBIITOJIHATE CPABHCHUE YUCEIT B PCAJIBHBIX CUTYAIUAX
' COCTaBJISATh YHCJIOBBIE BBIPAXKECHMSI DU PELICHUH TPAKTUYECKUX 3a]a4 U 33Ja4 U3 IpYrux
y4EOHBIX TPEIMETOB.
ToxnecrBeHHBbIC TPeodpa3oBaHusI
_ ' DBbInonHATHL HECT0XkKHbBIE NPEOOPA3OBaHKs ISl BHIYUCIICHHS 3HAYEHUI YMCIIOBBIX BBIPAXKE-
HHUH, COACPKAIINX CTCIICHU C HATYpaJIbHBIM IMOKA3aTCJIEM, CTCIICHU C LCJIBIM OTPHULIATCIIbHBIM ITOKa3a-

TEJEM;
' BBIMOJHATH HECTIOXKHBIE TPe0Opa30BaHuUs 1ENbIX BEIPAXKEHUH: pacKpbIBaTh CKOOKH, IIPUBO-
JIATH TTOJJOOHBIE cllaracMbIe;
' HCIIOJB30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXEHUS (KBaApaT CYMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJAPATOB) /Ui YIPOIIEHUS BHIUUCICHUM 3HAU€HUH BBIPAXKEHU;



' BBINOJHATH HECTIOXKHBIE MPE0Opa3oBaHMs JPOOHO-THHEWHBIX BBIPAKCHUN U BBIPAKECHUN C
KBaJPaTHBIMU KOPHSIMH.

B noBce1HeBHOI KU3HHM U PU U3YYEHUH PYTUX MPeIMETOB:
' MOHMMATbh CMBICI 3aIIMCH YHCIIa B CTAHJAPTHOM BH/IE;

' OIepupoBaTh Ha 0A30BOM YPOBHE IMOHATHEM «CTaHIAPTHAS 3aMKUCh YUCIIAY.
YpaBHeHNs U HEPABEHCTBA

' OHepI/IpOBaTB Ha 0a30BOM YPOBHE IMOHATHUAMU: PABECHCTBO, YUCIIOBOE PABCHCTBO, YPAaBHEC-
HHUE, KOPCHb YpaBHCHH:, PCIICHUEC YPABHCHU A, YU CIIOBOC HEPABCHCTBO, HCPABCHCTBO, pCIICHUE HEPaA-

BEHCTBA;
' IIPOBEPATH CIPABEAJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
' peuaTh JIMHEHHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSAIIMECS K JIMHEHHBIM;
' peuaTh CUCTEMbI HECJIOKHBIX JIMHEHHBIX YPABHECHUIN, HEPABEHCTB;
' IIPOBEPSATH, ABJIAETCS JIM JAHHOE YUCIIO PELICHUEM ypaBHEHNUs (HEPaBEHCTBA);
' pemiath KBaJpaTHBIE YpaBHEHU 10 (hopMyJie KOpHEH KBAJAPAaTHOTO YpaBHECHNUS;

' m300pakaTh PEIICHUs] HEPABEHCTB M UX CUCTEM Ha YMCIIOBOU MIPSIMOM.
B noBceaHeBHOI JKM3HM U NIPH U3YYEHUU APYTUX MPeAMETOB:
' COCTaBJIAATh M PELIATh JIMHEHHbBIC YPABHEHUS IIPU PELIEHUH 3a7a4, BOZHUKAOUIUX B IPYTUX
y4eOHBIX MpPEAMETax.
DOyHKIHA
*  Haxonuth 3HaueHWE PYHKIMH 1O 33JAaHHOMY 3HAUYCHUIO apryMEHTa;

' HAXOJWTh 3HAUEHHUE apryMEHTAa IO 33JaHHOMY 3HAYCHHUIO (YHKIIMH B HECIOXKHBIX CHTYya-
LIMSIX;

' ONpEAeIATH MOJOKEHUE TOUKH 10 €€ KOOPIMHATAaM, KOOPIMHATHI TOUKH I10 €€ MOJ0KEHUIO
Ha KOOPJIMHATHOM TUIOCKOCTH;

' 10 rpaduKy HaXOIUTh 00JIACTh ONpEAETIeHHS, MHOXKECTBO 3HaUCHUM, HylIM (QYHKIUH, IPO-
MEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKHM BO3pACTaHUSI U YOBbIBaHUS, HAHMOOJIbIIIEE U HAaWMEHBIIIEE

3Ha4YeHUs QYHKIUH;
' CTpOUTH rpaduK JIMHEHHON (PyHKIINH;
' H%OBCpHTI), ABJISIETCS JIU AaHHBIN rpaduk rpadukoM 3aaHHON QYHKIIMH (JTMHEHHOM, KBaj-
paTU4HOM, 00paTHON MPONMOPLHUOHAIBHOCTH);
' ONpeAeNATh NPUOIMKEHHBIE 3HAUEHUS] KOOPIMHAT TOYKH MepeceueHus rpapuKoB QyHKIHA;
' omepupoBaTh Ha 0A30BOM YPOBHE MOHATHSAMHU: MTOCIEA0BATENbHOCTD, apU(PMETUUYECKas IPO-
rpeccusi, reoMeTpudecKas IporpeccHsl;
' pelIaTh 33Jja4u Ha IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh [TOJyYEH HEMTOCPEICTBEHHBIM
1oJIcueToM 0€3 MpuMeHeHUs popmyi.
B noBcenHeBHOM KNU3HHM U IPH U3YYCHUH JPYTHX MPEIMETOB:

' HCHOJIb30BaTh I'paUKHU PEaJbHBIX MPOLECCOB U 3aBUCUMOCTEN AJIs ONpEAETeHUS UX
CBOMCTB (HanOOJIbIINE U HAUMEHbIIINE 3HAUE€HUS, IPOMEXYTKH BO3pacTaHus U yObIBaHMSI, 00J1acTH 1O-

JIOKUTCIIBHBIX U OTPULATCIIBHBIX 3HAYCHNUH U T.H.);

' HCIOJIb30BaTh CBOMCTBA TMHEHHON (QYHKIIUH U ee TpaduK MPHU PEIICHUH 3aa4 U3 IPYrux
y4eOHBIX IPEIMETOB.

CTaTHCTHKA H TEOPHsI BEPOSITHOCTEH
' MeTh mpeicTaBICHUE O CTATUCTHYECKUX XaPaKTEPUCTUKAX, BEPOSTHOCTH CITy4aifHOTO CO-
OBITHSI, KOMOWHATOPHBIX 3a/1a4aXx;
' peumaTtb HpOCTeI\/'IHH/Ie KOM6I/IHaTOpHBIe 3aga4u METOJJOM IPAMOTO U OPpTraHU30BaHHOTO IIC-
pebopa;
' TpelCTaBJIATh JaHHBIE B BUJAE TAOJULI, TUarpaMm, rpadukos;
' YKTaTh HHPOPMAIIUIO, PEJICTABICHHYIO B BHJIE TAOJIUIIBI, TUArPaMMbI, rpaduKa;

! OMPEACIIATbL OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPUCTHKU YHUCIIOBBIX Ha60p0B;

! OIICHUBATL BCPOATHOCTDH COOBITHS B HpOCTCfIH.IHX crydasx;



' HMETh MPEACTABIEHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBICHUSX.
B noBce1HeBHOI KU3HHM U IPU U3YYEHUH JPYTUX MPeIMETOB:

' OLIEHUBATh KOJMYECTBO BO3MOKHBIX BApUAHTOB METOI0M Iiepedopa;

' HUMCETH MMPCACTABICHUEC O POJIU IIPAKTHYCCKHU JOCTOBEPHBIX U MAJIOBEPOATHEIX CO6BITPII>1;
! CpaBHHUBATb OCHOBHBIC CTATUCTUUCCKHUEC XapPAaKTCPUCTUKH, ITOJTYYCHHBIC B IIPOLIECCC PCIIC-
HHSA IIPUKIaJHOU 3aJa49n, U3YUCHUS PEATIbHOI'O SABJICHUA,

! OLCHUBATHb BCPOATHOCTDb PCAJIbHBIX COOBITHI U SIBJICHUM B HECIOKHBIX CUTyaluiXx.
TekcToBbIE 3aJaumn

*  PermaTh HeCJI0)KHbIE CHO’)KETHBIE 33/1a4l Pa3HbIX TUIIOB Ha BCe apu(METHUECKUE AEHCTBUS;

' CTPOUTb MOJEINb YCIIOBHS 33/1a4u (B BUJIE TaOIMIIbI, CXEMBI, PUCYHKA WJIM YPAaBHEHHUS), B
KOTOPOU JaHbl 3HAYEHUs IBYX U3 TPEX B3aUMOCBA3AHHBIX BEIIMUUH, C LENIbIO IIOUCKA PELICHUS 3a1a4H;

' OCYWIECTBIATH CIIOCOO IOMCKA pEIIEeHUs 3a/aud, B KOTOPOM pacCyKIEHHE CTPOUTCS OT
yCJIOBHA K TpeOOBAaHUIO MM OT TPeOOBAHMUS K YCIOBUIO;

' COCTAaBJIATD IlJIaH PCIICHUA 3a1a4H;

' BBIJEJATH ATAlbl PEIICHUS 3a/1a4H;
' HMHTEPIPETUPOBATH BBIUNCIUTENIBHBIE PE3YJIBTATHI B 3a/1a4€, UCCIIEN0BATH ITOJYYEHHOE pe-
LICHUE 3a]1a4H;

' 3HATb pa3/In4re CKOpOCTeﬁ 00BbEKTa B CTOSTUEH BOJC, IIPOTUB TCUCHUS U 110 TCUCHUIO PCKHU;

' peliaTh 3aJa4d Ha HaXOXKIECHHUE YaCTH YKCIIAa U YUCIIA 10 €r0 YacTH;

' pelaTh 3a7jauu pa3HbIX TUIIOB (Ha paboTy, HAa MOKYIIKH, HAa JBUKEHUE), CBSI3bIBAIOIIMX TPU
BEJIMYUHBI, BBIIEIATh 3TU BEJIMUYMHBI U1 OTHOUICHUSA MEXIY HUMH,

' HAXOAMTb IPOLEHT OT YUCIIA, YUCIIO IO IIPOLEHTY OT HEro, HAXOAUTh IIPOLICHTHOE CHUKE-
HHUE WJIM TIPOLEHTHOE MOBBIIICHUE BEJIUYMHBI

' pelIaTh HECJIOXKHbIE JOIMUYECKUE 3a]]a4l METO/IOM PACCYKJICHUH.
B noBceiHeBHOI )KM3HM U NPH U3YYEHUH APYTUX NPeAMETOB:
' BBIIBUTaTh T'MIIOTE3bl O BO3MOKHBIX IPEEIIbHBIX 3HAUYEHUSIX HCKOMBIX B 33jjau€ BEIUUUH
(nenatb NPUKUIKY).
I'eomerpuuyeckue Gurypsl

*  OnepupoBaTb Ha 6a30BOM YPOBHE NOHATHUSIMU T'€OMETPUUECKUX PUTYD;

' U3BJEKaTh MH(OPMAIIUIO O TEOMETPUYECKHX (PUTypax, MPEICTABICHHYIO Ha YepTexkKax B sIB-
HOM BH/JIE;

' IPUMEHSTH AJIs pelIeHMs 3a]ja4 TeoMeTpudeckue (PakThl, €CIU YCIOBHUS UX TPUMEHEHNUS 3a-
JlaHbl B IBHOM (hopme;

' pemiath 33/1a4M Ha HaX0XJIeHHE T€OMETPUUECKUX BEIMYMH 0 00pa3liaM UIIH aIrOpUTMaM.
B noBcenHeBHOM AKNU3HHU M IPH U3YYCHUH JPYTHX MPEIMETOB:

! HCIIOJIb30BaTh CBOMCTBA TCOMECTPHUICCKUX (I)I/Il"yp JJI pECIICHU A TUIIOBBIX 3a1a4, BO3HHUKAr0-
X B CUTyallMIX IMOBCCAHCBHOM KHU3HH, 3aJa4 IMPAKTUICCKOIr0 COACPKAHUA.

OTHo1eHHus
*  OnepupoBaTh Ha 6a30BOM YpOBHE MOHITHUSIMH: PAaBEHCTBO (DUTYp, paBHBIE (PUTYPHI, paBEeH-
CTBO TPEYTOJILHHKOB, MapauIeTbHOCTh MPSIMBIX, MEPIEHANKYIIPHOCTh MPSMBIX, YTIIBI MEXIY Mps-
MBIMH, TIEPIICHANKYIISP, HAKIOHHAS, TIPOCSKITHSL.
B noBce1HeBHO# KU3HHU U MPH U3YYEHUH PYTUX MPEIMETOB:

' UCIIOJB30BaTh OTHOWICHHUS ISl PEUICHUs MPOCTEHIIMX 3a/1a4, BO3ZHUKAIOIIUX B PEaTbHON
YKU3ZHHU.
HN3MepeHus U BbIYUCICHUS
' _BBINOIHATH U3MEPEHHE IMH, PACCTOSHUIA, BEITUYHH YIJIOB, C TOMOLIBIO HHCTPYMEHTOB /ISt
W3MEPEHUM JUIUH U YIJIOB;
' MPUMEHSTH GOPMYIIBI IEPUMETPA, TIJIOMIATU U 00BEMa, TUIOIIAIN TOBEPXHOCTH OTACIIBHBIX
MHOTOI'PAHHUKOB IIPU BBIYMCIIEHUAX, KOTJIa BCE JaHHBIE UMEIOTCS B YCIIOBUU;

' nmpuMmeHATh Teopemy Iudaropa, 6a30Bble TPUTOHOMETPUYECKUE COOTHOIIEHUSI JUIS BHIYUC-
JIEHUs JUIMH, paCCTOSHUH, TUIOLIAJECH B IIPOCTEHIINX CIIydasX.



B noBceHeBHOI KU3HHM U IPU U3YYeHUH PYTUX MPeIMETOB:
' BBIYUCIATH PACCTOSTHUS HA MECTHOCTH B CTaHJIAPTHBIX CUTYAIIHIX, IUIOIMIA N B IPOCTEHUIITNX
CIIy4asix, MPUMEHSATh (POPMYJIIBI B IPOCTEHIIINX CUTYAIUSAX B IIOBCEIHEBHON KHU3HU.
I'eomeTpuyeckue mocTpoeHust
v N3oOpaxaTh TUNIOBBIE IJI0CKHE (GUTYPBI U (GUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIBIO
WHCTPYMEHTOB.
B noBceHeBHO¥ KU3HM U IPU U3YYEHUH PYTUX MPeIMETOB:

' BBIIOJHSATH MPOCTEHIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOIMMBIE B peaIbHON KU3HU.
I'eomeTpuueckne npeodpa3oBaHus

+  Crpourts urypy, CAMMETPUYHYIO JAHHON (UTYpPE OTHOCUTEIBHO OCH U TOUYKHU.
B noBce1HeBHO¥ KU3HHM U IPU U3YYEHUH PYTUX MPeIMETOB:

' pacmo3HaBaTh JIBUKEHHE OOBEKTOB B OKPY’KAIOIIEM MHPE;

' pacro3HaBaTh CUMMETPHYHBIC (UTYPHI B OKPYKAIOIIEM MHUPE.
BekTOpbI M KOOPAMHATHI HA MJIOCKOCTH
*  OmnepupoBaTh Ha 6a30BOM ypPOBHE MOHSTHUSIMH BEKTOP, CyMMa BEKTOPOB, NMPOU3BEIACHHE
BEKTOpa Ha YUCJI0, KOOPJIMHATHI Ha TJIOCKOCTH;
' OTpEeNeNATh MPHOIMKEHHO KOOPIWHATHI TOYKU 1O €€ M300PaKEHUI0 Ha KOOPIWHATHOU
IUIOCKOCTH.
B noBceqHeBHOM KNU3HM M NIPU U3YYECHUH APYTHX NPeIMETOB:
' MCIIOJB30BaTh BEKTOPHI ISl PELICHUS TPOCTEUIINX 3a/1a4 Ha ONPEACIICHUE CKOPOCTH OTHO-
CUTCJIBbHOTO IBUXXCHUA.
HUcropus MmaremMaTuKu
*  OnuceIBaTh OTJEIbHBIE BHIIAIOIINECA PE3YIbTAThl, IOJIYYEHHBIE B XO€ Pa3BUTUS MaTeMa-
THUKU KaK HayKH;
: 3HATh l;IpI/IMepI)I MATCMATUYCCKUX OTKpLITPII/I n ux aBTOpOB, B CBA3U C OTCUCCTBCHHOM U BCC-
MHPHOU HCTOPHUEH;
' IIOHUMATh pOJ'II) MaTEeMaTHUKU B pa?,BI/ITI/II/I POCCI/II/I.
MeToabl MaTeMaTUKH
*  Bp1OupaTh NOAXOAAIINN U3YUYEHHBIN METO/ JUIs PEIIeHUs] U3YYEHHBIX TUIIOB MaTeMaTH4e-
CKMX 3aJad,
*  IIpuBOaUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEN IEUCTBUTEIBHO-
CTHU U NPOU3BEICHUIX UCKYCCTBA.

BblnyCKHMK noayuum 603MOHCHOCHIb HAYHUMbCA 6 7-9 knaccax

Dnemenmol meopuu MHOMCECE U MAMEMAMUYECKOU JI0ZUKU

' Onepuposams nouamusamu: onpeoeiieHue, meopemd, AKCUOMA, MHONCECMB0,
XapakmepucmuKky MHONCeCMed, dNeMEHM MHONCECMEd, NYCmoe, KOHeuHoe U 6eCKOHeuHoe
MHOHCECTBO, NOOMHONCECHBO, NPUHAOTIEHCHOCHIb, BKIIOYEHUE, PABEHCIBO MHONCECME,

' U300padNCamov MHONCECMBA U OMHOUEHUE MHONCECHE C NOMOUWDBIO KPY208
Oiinepa;

' onpeoesims NPUHAOIEHCHOCHb DTIEMEHMA MHONCECMBY, 00bEOUHEHUIO U Ne-
peceyeHUur) MHONCeCms,

' 3a0a8amb MHONCECMBO C NOMOWBLIO NEPEUUCTICHUsL INEMEHNO8, CI0BECHO20
ONUCAHUA

' ONnepuposamb NOHAMUAMU. 8bICKA3bLBAHUE, UCIUHHOCTb U JIOHCHOCb Bbl-
CKA3bl8AHUSl, OMPUYAHUE BbICKA3LIBAHUL, ONEpayul HAO BbLCKA3LIGAHUAMU. U, UIU, He,
VC0BHbIE BbICKA3bIBAHUSL (UMNIUKAYUL),

' CMpoUmb blCKA3b18AHUS, OMPUYAHUS BbICKAZbIBAHUL.
B noBcenHeBHOM *KNU3HHM M IPH U3YYEHUH JPYTHX NPEIMETOB:

! cmpoums Yenodku yMOS’aKJZIO'-teHUZZ HA OCHOB€ UCNOJIb306AHUA NPABUT T0CUKU,



! Ucno1b3o06amb MHoascecmeda, onepayuu ¢ MHosicecmeamu, ux epaqbultecxoe npedcmaeﬂeHue
OJ151 ONUCAHUS PEANBHBIX npoyeccos U A6JNEHUU.

Yuciaa
v Onepuposamv NOHAMUAMU. MHOHCECTBEO HAMYPALIbHBIX YUCEN, MHONCECMBO YENblX YUCE],
MHOHCECMBO PAYUOHATILHBIX YUCET, UPPAYUOHATIBHOE YUCTIO, KBAOPAMHBIL KOPEHb, MHOXCECMBO0 Oeli-

CMBUNETIbHbLX HUCEIl, ceoMempUuuecKas unmepnpemayusl HamypajibHblx, Yeivlx, payuoOHA/IbHbLX, Oetl-
CmeunieylibHovlx 4ucel,
! NOHUMAMb U OOBACHAMb CMBIC] 1’1031/!1/;MOHH012 3anucu HamypajlbHO20 Yucia,

' BBINOJIHAMDb BbIYUCTICHUSL, 8 MOM HUCLE C UCNOTIL30BAHUEM NPUEMOE PAYUOHANbHBIX GbIHUC-
JeHull;

' BLINOJHAMb OKpY2leHUe PAYUOHAbHBIX YUCel € 3A0AHHOU MOYHOCIbIO,

' CpaHUBAmMb pAYUOHAIbHbIE U UPPAYUOHATIbHBIE YUCIA,

' mpedcmasiime payUoOHAIbHOE YUCTLO 8 8UOe OeCIMUYHOU OpodU

' YROpA0o4usams YuUCid, 3anUCaAHHble 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU Opoou;

v Haxooums HO/[ u HOK wucen u ucnonv3osams ux npu peweHuu 3a0au.
B noBceiHeBHOIT )KH3HH U IPH U3YYeHNH JIPYTUX NMPEIMETOB:
' NpUMEeHAMb NPABUILA NPUOTUNCEHHBIX BLIYUCTEHUU NPU PeUleHUU NPAKMUYEeCKUX 3a0ay U pe-
WeHUU 3a0ay Opy2ux y4eOHbIX npeoMemos;
' BLINOJHAMb CPAGHEHUE PE3VIbMAMO8 BbIYUCTICHUL NPU PeuleHUl NPAKMU4ecKux 3a0at, 6
MOM Yucjie NPUOIUICEHHBIX BbIUUCTICHULL
' cocmasnsams U OYeHUBAMb YUCLOBbIE BbIPANCEHUS NPU PEUeHUU NPAKMUYEeCKUX 3a0a4 U 3a-
0au u3 Opy2ux yueOHviX npeomMemos;
' 3anUCbIBamb U OKPYIAMb YUCTI08ble 3HAYEHUS PEAIbHbIX 8eIUYUH C UCNOIb308AHUEM PA3-
HbIX CUCTeM UMEPEHUSL.
ToxnecTBeHHBIE PE0OPA30BAHUST
v Onepuposams NOHAMUAMU CMENeHU C HAMYPATbHbIM NOKA3AMmeleM, CIenenu ¢ YeibimM om-
PUyamenbHulM noKazamenem,
' BLINOJHAMb NPEOOPA308AHUS YENbIX BbIPANCEHULL: OeUCmEUs ¢ 0OHOUTIeHAMU (CTIOJCEHUe,
BbIUUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO2OUNEHAMU (CNOJICEHUe, BbIYUMAHUE, YMHONCEHUE),
' BLINOJHAMb PAZIONCEHUE MHO2OULEHO8 HA MHONCUMENU OOHUM U3 CNOCOO08. 8bIHECEeHUe 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE YOPMYTL COKPAUWEHHO20 YMHONCEHUS,

' gbl0ensImb Keadpam CYMMbl U pasHoOCmu OaHOlUleHOG‘,'

' pacmadbmamb HA MHoOJfcunieiu KGCZ()paI’I’IHbZZZ mpexdieH,
' BblNOJIHANb npeo6pa306aﬂuﬂ 6blpAJNCEHUU, codep:)fcamux cmeneHu ¢ yeavimMu ompuyameilb-
HbIMU nokasamejAamu, nepexodumb OM 3aNuUcu 8 ude Cmenelu ¢ yeibimM ompuyamelbHblmM nokasame-

JleM K 3anucu 8 guoe opoou,

' BLINOJHAMb NPeobpazoeaHus OpOOHO-PAYUOHALHBIX BbIPAJCEHUN. COKpauenue opooell,
npueedenue anreebpauieckux Opoobeil Kk obuemy 3HAMEeHAMeN0, ClONCEHUE, YMHONCEHUe, OeleHlUe Al
2ebpauyeckux 0pobeli, 86036edeHue anreedpaulecKol Opoou 8 HAMypaibHYIO U Yeryo OMpUYameibHy0
cmenems,

' BLINOJHAMb NPEoOPA308AHUSA BLIPANCEHULL, COOEPHCAUUX KBAOPAMHbIE KOPHU,

' gblOenamb Kaopam CymMmbl Ul PA3HOCMU 08VUIEHA 8 BbIPANCEHUSAX, COOEPAHCAUUX K8AO-
pammbvie KOpHU,

' BBINONIHAMb NPEoOPA308AHUSL BLIPANCEHULL, COOEPAHCAUSUX MOOYTb.
B noBceHeBHO¥ KU3HU M IPU U3YYEHUH JPYTUX NPeIMeTOB:

' GBINOIHAMb NPEOOPA3068AHUsL U OCUCMEUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8UOE;
' GBINOIHAMb NPeoOPA308AHUs AN2eOPAUUECKUX BbIPANCEHUN NPU PeuleHUU 3a0ay Opyaux
VUeOHbIX NPeOMemos.

YpaBHeHHs 1 HEPABEHCTBA



! Onepupoeamb NOHAMUAMU. YPABHEHUE, HEPABEHCMEB0, KOPEHb YPABHEHUA, peuleHUe Hepa-
6eHcmeda, pad6HOCUNIbHblE YPABHEHUA, 00]1ACMb onpeéeﬂeﬂuﬂypaeﬂeﬂuﬂ (HepaeeHcmea, cucmemasl ypae-

HeHUll UIU HepaseHcmas),

' peuambv TuHelHble YPAGHEeHUs U YPAGHEHUS, CBOOUMbLE K TUHEUHBIM C NOMOWbIO MOdtcOe-
CMBEHHBIX NPeobpa306anull;

' pewamsv K6AOpAMHbIE YPAGHEHUS U YPAGHEHUS, CE0OUMbIE K KEAOPAMHBIM C NOMOUIbIO
MONCOeCMBEeHHbIX NPeobpPa306aHuUll,

' peuwiams OpOOHO-TUHElHbLE YPAGHEHUSL,
v pewams npocmetiuiue uppayUoHanbHble ypasrenus suoa \ | (X) =a, \/ f (X) = \/ g (X) ;

n_
* pewams ypasuenus suoa X =4,

' peuams YpasHeHusi CnoCcoOOM PAa3lodNCeHUst HA MHOJICUMENU U 3aMeHbl NePeMeHHOU,

' UCNONBb308AMb MEmO0 UHMEPBAN08 OJisi peuleHUs YeaviX U OpOOHO-PAYUOHANIbHBIX Hepa-
geHcme;

' pewiams TUHeliHble YPABHEHUs U HEPABEHCEA C Napamempamu,

' peuamsv HeClodCHble K8AOPamHuble YPasHe sl ¢ NApAMEempoM;

' peuiambsp HeCJOJHCHble CUcmembl JAUHEUHbIX ypaeﬂeﬂuﬁ C napamvempamul,

' peuamsv HecloHCHble YPAGHEHUSL 8 YENbIX YUCTAX.
B noBce1HeBHO# KU3HHM U IPU U3YYEHUH PYTUX MPeIMETOB:

' cocmasnsamo u peuams JuUHelHble U KeaopamHble YPasHeHUs, YPAGHEeHUs, K HUM C800AUU-
ecs, cucmembl TUHEHbIX YPAGHEH U, HEPABEHCME NPU peuleHUU 3a0ad OpY2ux y4eOHblX npeomMemos;

' BLINONIHAMb OYEHK) NPA8OON0000UsL pe3ylbmamos, NoIYyUaeMblX NPU peueHuu TUHetHbIX U
K8AOPAMHBIX YPABHEHUI U CUCTEM TUHENHbIX YPAGHEHULl U HePABEHCE NPU peuleHUulU 3a0ay Opyux
VUeOHbIX npeomMemos;

' 8blOUpams cCoomeemcmayuue YpagHeHus, HepaseHCmaed Uil ux cucmemsl 0l Cocmaeie-
HUs MamemMamu4eckou Mooenu 3a0aHHOU PeaibHOU CUMyayuu Uil RPUKIA0HOo 3a0ayu;

' yMemb unmepnpemuposanms NOLYUEHHbLI NPU PeuleHul yPAeHeHUs, Hepa6eHCmea Ui Cu-
cmembl pe3yibmam 6 KOHmMeKcme 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIaOHOU 3a0adu.

DOyHKIHUU

v Onepuposams NOHAMUAMU. PYHKYUOHAILHAS 3A8UCUMOCINb, (DYHKYUS, epadur GyHKYuu,
CcnocooOwl 3a0aHus YYHKYUU, apeymenm u 3Hadenue QyHKyuu, 001acmos onpeodeieHus U MHOMCECMB0
3HaYeHull QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHb (DYHKYUU,

YemHoCmb/HeuemHoCmy QYHKYUU,
' cmpoums epapuKu TUHEUHOU, K8AOpamuyHou QyHKYutl, 06pamuou nponoOPYUOHATLHOCHU,

— — 3 — -
X+b’ y—‘\/;ly—&l y—|)41

' Ha npumepe K6AOPAMUYHOU (DYHKYUU, UCNOTB308AMb NPeobpa3osanus papuxa GyHkyuu
y=f(X) ona nocmpoenus epaguros gynryuii y = af (kx+b) +c ;

' cocmasnsaims YpasHeHus NPAMOLL No 3A0AHHBIM YCI08UAM. NPOX00Aujeli uepe3 08e MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOX0OAUell uepe3 OaHHYI0 MOUKY U NAPALebHOU OAHHOU NPAMOLL,

' uccredoeams PyHKYUIO o ee 2paghuxy;

' HAXOOUMb MHOJNCECMBO 3HAYEHULL, HYIU, NPOMENCYMKU 3HAKONOCMOSIHCMEA, MOHOMOHHO-
cmu K8aOpamudHou (yHKYuu;

' 0nepuposamb NOHAMUAMU: NOCIEO008AMENLHOCb, APUDMEMUYECKAs NPOSPeCCUs, 2eomMen-
puuecKkas npozpeccusi;

pynryuu 6uoa: Y = a
+

' peuamsv 3a0ayu Ha apuGMemuyecKyio u 2eoMempuiecKyro npozpeccuro.
B noBcenHeBHOM *KNU3HHM M IPH U3YYEHUH JPYTHUX NPEIMETOB:

! unntrocmpupoeams C NOMOUWbIO epaqbuka PEAIbHYIO 3d68UCUMOCNTb UTIU NpOYeCC No UxX xapak-
mepucmukam,



' UCNONbL3068aAMb COUCMBA U 2PAPUK KEAOPAMUYHOU PYHKYUU NPU peuenuy 3a0ay U3 Opyaux
VuebHbIX npeoMemos.

TexcToBBIC 3312a4H
v Pewams npocmeie u cnodcHvle 3a0auu pasHvlx munos, a makodice 3a0ayu NnoGblULeHHOU
mpyoHoCmu,

' UCNOIL308aMb PA3HbBLE KPAMKUE 3ANUCU KAK MOOEU MEeKCMO8 CLONCHBIX 3a0ay OJist NOCMPO-
EHUsL NOUCKOBOU CXeMbl U PeuleHUs 3a0ay;

' pasaudams MoOelb MeKCma U Mooelb peuerus 3a0ayu, KOHCMpYuposams K 00HOU Mooeu
PeueHUs. HEeCTIOMHCHOU 3a0ayu pa3Hvle MoOeay MeKCma 3a0ayu;

' 3HAmMb U NPUMEHAMb 004 CROCOOA NOUCKA pelueHUsl 3a0ay (om mpedosaHus K YCA08U0 U OM
VCI08UsL K mpeboB8anuio);

' MOOenupo8ams paccyiHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMoublo epag-cxemol,

' GblOeNIsIMb dMAnvl peulenus 3a0ad U COOEPHCAHUE KAHCO020 IMand,
' yMemb 8b10UPAMb ONMUMATbHBIL MeMO0 peueHUs 3a0adu U 0CO3HABAMb 8blO0P Memood,
Paccmampusams pasiuitblie Memoobl, HAX00UMb PA3HbIE PEUleHUs 3a0a4U, eCid B03MONCHO,

' QHATUBUPOBAMb 3AMPYOHEHUS. NPU PeUeHUU 3a0ad,

' BLINOJHAMb PA3IUYHbIE NPE0OPA308aHUS NPEONONCEHHOU 3A0aAYU, KOHCIPYUPOBAMb HOBbLE
3a0a4u u3 OAHHOI, 8 MOM Yucie 0opamHule;

' UHMePNPemupo8ams GbIYUCIUMENbHbIE Pe3YIbMAmbl 8 3a0aye, UCcie008amy NOLYYEeHHOe
peuterue 3a0a4u;

' QHATU3UPOBAMb BCEBO3MOIICHBIE CUMYAYULU 83AUMHO20 PACNON0NCEHUS 08)YX 0OBEKMO8 U U3-
MeHeHue Ux XapaKxmepucmux npu COBMeCmHOM 08UNCEHUU (CKOPOCMb, 8peMsl, pACCMOsAHUeE) NPU peule-
HUU 3a0a4 Ha 08UNCEHUE 08YX 00BEKMO8 KaK 6 0OHOM, MAK U 8 NPOMUBONOIONHCHBIX HANPABTIEHUSIX,

' uccne0o8ams 8Ce803MOIICHbIE CUMYAYUU NPU peuleHUU 3a0a4 Ha 08UdIceHUe No peke, pac-
cMampueamsv pazHvle CUCeMbl Omc4ema,

' pewiamsv pazHoobpasHvle 3a0a4u «HA YACTUY,

' pewamsv u 060CHOBbIBAMb CB0€ peuleHUe 3a0ay (8blOemb MameMamuiecKyo OCHO8Y) Ha
HAXO0JHCOEHUe YaCmuy YUCIA U YUCTA NO €20 YaCMU HA OCHO8E KOHKPEMHO20 CMblCIa Opobu;

' 0co3HABAMb U 00BACHAMb UOEHMUYHOCTb 3a0ad PA3HLIX MUNO0S, CEA3bIBATOWUX MPU GelU-
YUHbL (Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), BbLOETIAMb MU GENUYUNBL U OMHOULEHUS MeNCOY HUMU,
NPUMEHAMb UX NPU PeUleHUU 3A0ay, KOHCMPYUPO8ams cOOCMeeHHble 3a0ad YKA3AHHbIX MUNO8;

' 61a0emb OCHOGHLIMU MEMOOAMU PpeuLeHuUs 3a0a4 Ha cmecu, Ccniaesvl, KOHyeumpayuu,

' peuiamov 3a0a4u Ha npoyermal, 6 nom vucie, Cl0AHCHblE NPOYEHmMbl C 06OCH0661H1/£€M, uc-
Nno1b3ys pasHvle Cl’lOCO6bl,'

' pewlamv locudecKkue 3a0ayu PasHbMU Cnocobamu, 8 mom uucie, ¢ 08yMs OIOKaAMU U C
mpemsi 610KamMu OAHHBIX C NOMOWbIO MAOIUY,

' peuiamov 3a0ay4u no KOM6HHClm0puK€ u meopuu 6€p0}ZmHOCm€ZZ HA OCHO6€ UCnoJjib306aHUA
U3YUEHHbLX Memooo8 1 060CHOBbIBANb peuwienue;
' peuianbvb HeCllOIHCHble 3a0a4u N0 MamemMamu4eckKou cmamucmuke,

' 061a0emb OCHOBHBIMU MEMOOAMU PEULEHUS. CIOHCEMHBIX 3a0ay. apupmemuyeckuil, aneeo-
pauyecKutl, nepebop apuanmos, 2eoMempuieckuil, 2papuueckutl, NPUMEHIMb UX 8 HOBbIX NO CPAGHe-

HUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceHeBHO¥ KU3HU M IPU U3YYeHHUH JPYTUX NPeIMeTOB:
' 8bl0eNAmb NpU peueHul 3a0ay XapakmepucmuKky paccmampusaemon 8 3a0ave Cumyayuu,
OMIUYHbIE OM PeabHbIX (]Zae, 0m KOMOopbIX abcmpazupo8anicy), KOHCMpYuposams HOble CUMYayuU
C yuemom dmux Xapakmepucmuxk, 8 4acmHOCMU, NPU peueHuy 3a0ay Ha KOHYeHmpayuy, y4umvléams
NJIOMHOCMb 8eujecmed;
' peuwamv u KOHCMpPyupo8ams 3a0aiu Ha OCHO8E PACCMOMPEHUsL PEalbHbIX CUMYAYUl, 8 KO-
MOopbIX He mpebyemcst MOYHbIU GbIYUCTUMENbHBLU Pe3VTbman,;
v pewams 3a0auu Ha O8UdCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbl OMCYEemd.
CraTuCcTHKA M TeopHs BePOATHOCTEN



v Onepuposams nousmuAMU: cmoaduamovle U Kpy208ble OUazpammvl, maoaiuysbl OaHHLIX,
cpedHee apugmemuueckoe, MeOuana, HauboIvulee U HauMeHbuiee 3HAYeHUsl BblOOPKU, PA3MAX 6bl-

OopKu, oucnepcus u CmaHoapmuoe OmKIOHeHUe, CIY4aUHAs USMEHYUBOCb,

' u36IeKamv UHGoOpMayuo, NpeoCmasieHHy0 8 madIuyax, Ha OUaAzpammax, epaguxax;

v cocmasnams madbauysl, CMpoOUmb OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

' onepuposamv NOHAMUAMU. hAKMOPUA YUCIA, NePeCMAHO8KU U COYemaHus, mpey20ibHUK
THackans,

' NpUMEHAMb NPABUNO NPOU3BEOeHUs NPU PeuleHUU KOMOUHAMOPHBIX 3A0aly,

' Onepuposamv NOHAMUIMU. CILYYAUHbBIL ONbIM, CIYYALHbIU 8b100D, UCNbIMANUe, dNeMeHmap-
Hoe cayuailiHoe cobvimue (UcXo0), Kiaccuyeckoe onpedeieHue 6eposmHOCMU Cy4aiuHo2o cooblmusl,

onepayuu Hao CIYYAUHLIMU COOLIMUAMU,

' nmpedcmasiame UHGOPpMayuio ¢ NOMowbIo Kpy2os Jiiepa,

' pewams 3a0a4u HA 8bIYUCTEHUE 8EPOSMHOCIU C NOOCYEMOM KOAUYeCmed 8apuanmos ¢ no-
MOWbIO KOMOUHAMOPUKU.

B noBceqHeBHOM KNU3HM M NIPU U3yYE€HUHU APYTUX NPeIMETOB:

' ussIeKamv, UHMepnpemuposams U npeoopazosvieams UHGoOpMayuio, NpedCmasieHHyio 6
maoauyax, Ha OUAzpamMmax, epapurax, Ompaxircaruiyro coUCM8ead U XapaxKmepucmuKu peaibHbiX npo-
Yeccos u s16NeHull;

' onpeoeniamb CMAmMUCmMuidecKue XapaKmepucmuru ebl00poK no mabauyam, ouazpamma,
epaguxam, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCINU OM YelU PeuleHUs 3a0a4u;

' OYEeHUBANb 6EPOAMHOCMb PEATIbHbIX cobbimuil u s61eHU.
I'eomerpuyeckne purypsl
v Onepuposamsv NOHAMUAMU 2e0OMEMPUYECKUX Puyp;
' uszejiekambs, uHmepnpemupoeaniv u npeo6pa306b16amb qubopMauuio 0 ceomempudecKux
Queypax, npedcmasieHHyI0 Had YePMeNcax,
' NpumeHAmb ceomempuieckue hakmol 05l peueHus 3a0a4, 8 MoM Yucie, NPeonoaazarnuux
HECKOJIbKO Ulacoe peuterusl,

' popmyruposams 6 npocmeriuiux CIyuasx coUCmea u NPUsHaKu uayp;

' Q0KA3bIBAMb 2eOMEMPUYECKUE YIMBEPIHCOCHUSL,
' grademb CMAHOAPMHOU Klaccuguxkayueu niockux gueyp (mpeyeorbHuKo8 u uemvlpex-
V2ONIbHUKOB).
B noBce1HeBHO KU3HHU M TPU U3YYEeHUH IPYTUX MPeIMETOB:
' UCNOTL306aMb CEOUCMEA 2EOMEMPUYECKUX ucyp 0TI peulenus 3a0ay NPaAKmu4ecKo2o xa-
pakmepa u 3a0ay u3 CMeHCHbIX OUCYUNTIUH.

OTHolieHuA

v Onepuposams NOHAMUAMU. PABEHCMEO Qu2yp, pasHvie Puaypuvl, pageHCmME0 mpey20bHU-
K08, NapaelbHOCMb NPAMbBIX, NEPREHOUKYIAPHOCHb NPAMBIX, Y2ilbl MENHCOY NPAMBIMU, NEPNEHOUK)-

JAP, HAKIOHHAS, NPOeKYUsl, no0odue huzyp, nooobHvle Ppucypsl, N0OOOHBLE MPEY2OTbHUKU,
' npumensamv meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU peueHuu
3a0au;
' Xapakmepu306amv 63AUMHOE PACNONOICEHUE NPAMOTU U OKPYICHOCHIU, O8YX OKPYIHCHOCHIEU.
B noBceiHeBHOI KM3HM U NPH U3YYEHUH IPYTUX NPeAMETOB:
' UCNOIB3068AMb OMHOUIEHUS OJIA peueHUs 3a0al, 603HUKAIOWUX 68 PEaNbHOU HCUSHU.
N3mepenns 1 BbIYMCIEHUS

v Onepuposame npedcmagnienusmu o Oaune, niowaou, obveme Kax senudurnamu. Ilpumensamo
meopemy Ilughazopa, hopmyner nrowaou, obvema npu peulenuu MHO20UAL08bIX 340, 8 KOMOPLIX He

8ce OanHble NPedCmasiienvl A6H0, A Mpedylom blYUCIEHUL, ONepuposams Ooee WUPOKUM KOaude-
cmeom hopmy Onunbl, nIOWaAoU, 00veMa, BbIYUCTAMb Xapakmepucmuku komounayui gueyp (okpyorc-
Hocmell U MHO20Y201bHUKO8) BbIYUCTIAMb PACCIOSAHUSL MeHCOY uaypamu, npumMeHams mpueoHomen-
pureckue opmynvl 0isi 8bIMUCIEHUL 8 DOJlee CIONCHLIX CYYAsX, NPOBOOUMb GbIYUCIEHUSL HA OCHOBE
PABHOBEUKOCMU U PABHOCOCMABIEHHOCIU,



' npoeodumb npocniole 6bl4UCNIEHUA HA 00beMHbIX menax,

v gopmynuposams 3a0a4u Ha GbIYUCTEHUE OIUH, NIoWaAdell U 00beMO8 U peuamnp Uux.
B noBce1HeBHO¥ KU3HHU U NIPU U3YYEHUH IPYTUX MPEIMETOB:

! npoeodumb BblYUCIeHUS HA MeCmMHOoCcmu,

' NpUMeHAmMb POPMYIbl NPU BLIYUCIEHUAX 8 CMENCHBIX YUEOHbIX NPEOMEMAax, 6 OKpyicarouel
oelicmeumenbHOCmu.

I'eomeTpuyeckue mocTpoeHust
v U3zobpascams ceomempuueckue gueypvl N0 MeKCMOBOMY U CUMBONbHOMY ONUCAHUIO,

' CB0OOOHO ONEPUPOBATL YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECLONCHBIX CTYYAsIX,

' BLINOJHAMbL NOCMPOEHUs MPEY2OIbHUKOS, NPUMEHAMb OMOelbHble Memoobl NOCMPOEHUl
YUpKyem u TUHEeUKoU U nposooums npocmetiuiue Uccied08aHus Yucia peueHuil;

' u300pascams munogvie nioCKue Gueypvl U 00vbeMHble meid ¢ HOMOWbIO NPOCMEUUUX KOM-
NbIOMEPHBIX UHCTPYMEHMO8.

B noBce1HeBHO# KU3HHM U IPU U3YYEHUH PYTUX MPeIMETOB:
' BbINOJHAMb NpOCMeliuiue NOCMPOEHUs HA MeCMHOCMU, He0OX00UMble 8 PeanNbHOU HCUSHU,

' OYeHUsamv pasmepsl PeaibHbIX 00bEKMO8 OKPYHCAIOUe20 MUupd.
IIpeoOpa3oBanus

v Onepuposams noHsimuem 08UNCEHUs. U NPeodpa308anusi NOO0OUS, 81A0emb NPUeMamu no-
cmpoenust pueyp ¢ UCHONb308AHUEM OBUNCEHUL U NPeoOPA308aHULL NOO0OUS, NPUMEHAMb NOTYYEeHHbIe

3HAHUSL U ONBIM NOCPOCHULL 8 CMENCHBIX NPeOMEMax U 8 PeaibHblX CUMYAYUSIX OKPYICAIOWe20 MUpd,
' cmpoums gueypy, no00OHYI0 OAHHOL, NONB308AMbCI CBOUCMBAMU NOO0OUS OJis1 0D0CHO8A-
HUs ceolicme Queyp;
' NPUMEHAMb C8OUCEA O8UNCEHUIL 015 NPOBEOeHUsI NPOCeUUX 000CHOBAHULL CBOUCME (u-

2yp.
B noBce1HeBHO# KU3HHU U IPU U3YYEHUH PYTUX MPeIMETOB:

' NPUMEHAMb C8OUCMBA OBUNCEHUL U NPUMEHAMb No00bUe OJisl NOCMPOEHU U 8bIYUCTIEHU.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

' Onepupoeamb HNOHAMUAMU 6EKMOD, CYMMA, PA3SHOCNb 6€KNIOPO8E, npous’eedeHue 6eKkmopa
HA 4ucio, yeoii Mel)fC()y GEKMopamu, CKaJsApHoe npou3Beoerue 6eKmopoe, KOOp()uHambl Ha njiockocmu,

KOOpOUHAamul 6eKMopa

' GLINONHAMb O0eUCmEUsi Ha0 BeKMOpamu (ClodceHue, GblYUumaHnue, YMHONCeHUe Ha YUcio),
BbIUUCTIAMb CKATAPHOE NPOU3BEOeHUe, Onpeoeiams 8 NPOCMEUUUX CLYUAAX Y20]l MeHCOY 6eKMOpamu,

BbINOHAMb PA3LONCEHUE 8EKMOPA HA COCMABNAIOuUe, NPUMEHAMb NOJVYeHHble 3HAHUSA 6 (u3uKe,
NOIb308AMbCSL POPMYNOU GIMUCTCHUSL PACCIOSHUSL MENCOY MOUKAMU NO U3BECIHBIM KOOPOUHAMAM,
UCNONIb306aMb YPABHEHUs (hucyp 015 peuleHus 3a0ay,

' NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL OJis PEULeHUSI 2EOMEMPUYECKUX 3A0aY HA BbIYUCTICHUE
OJIUH, Y2l08.

B noBcenHeBHOM KU3HHU M NIPH U3YYEHHUH IPYTHX MPEIMETOB:

' UCNONL306aMb NOHAMUSL BEKMOPOS8 U KOOPOUHAM OJis peulenust 3a0ay no Qusuke, 2eocpa-
Guu u Opyeum yuebHbIM npeomMema.
Hcropus MaTeMaTHKHU
v Xapaxkmepuzoeamuv 6K1a0 8bLOAIOWUXCS MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKY U UHBIX
HayuHwlx obracmel,

' NOHUMAamv poab mamemamuku 8 pazeumuu Poccuu.
MeToabl MATEMATUKH

! HCI’ZO]st’y}Z U3y4€eHHble M€m00bl, npoeodumb domwameﬂbcmeo, B6bLNOJIHAMb Oonpoeepoice-
Hue,

' ebzéupamb U3y4€eHHblE Memoobl U UX KOM6uHaL;uu ons PeUeHUA mamemamudeCcKux 362061’{,'

! UCNONIL308AMb MAMEMAMUYECKUEe 3HAHUS OJIS1 ONUCAHUS 3aKOHOM€pHOCm€lZ 6 OprDfCClIOWQZZ
oelicmeumenbHOCmu U np0u3eedeHuﬂx uckyccemea,



! NPpUMEHAMb npocmeﬁmue npoecpamvmHsle cpeacmea U IN1IEKMPOHHO-KOMMYHUKAYUOHHbLE CU-
cmemvl npu peuleHuu MamemamudecKux 3a0au.

Coaep:xaHue Kypca MaTeMaTHKH B 5—6 Kjaccax

HarypaJjbHble YHC/Ia U HYJIb

HaTtypaabHblii psiji YHuCes U ero CBOiCTBa

HatypanbHoe uuciio, MHOKECTBO HATYpaJIbHBIX YHCEN U €r0 CBOWCTBA, N300payKEHUE HATYPaTbHBIX
qrcell TOYKaMU Ha YUCTIOBOU IpsiMOi. Mcrob30BaHne CBOMCTB HATYpaJIbHBIX YHCEN P PEILICHUU 3a/1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCE]T

Paznmune mexnay mudpoii u unciaom. [lo3unmonHas 3anuch HaTYpaIbHOTO YHCIA, TOMECTHOE 3Ha-
YeHHe HUQPDI, pPa3psibl U KJIACChl, COOTHOIICHUE MKy IBYMS COCEHUMHU Pa3psIHBIMU €IMHULIAMU, UTE-
HUE ¥ 3aIUCh HATYPaIbHBIX YHCEI.

OxkpyrieHne HATYPAJbHBIX YHCE

HeoOxonumocts okpyrienus. [IpaBusio okpyrieHuss HaTypaibHbIX YMCEl.

CpaBHeHHe HATYPAJIBHBIX YK Ce], CpaBHeHHeE ¢ ynciom 0

[ToHsTHE O CPABHCHHUH YHUCEIl, CPABHCHHUE HATYPAIBHBIX YUCEN IPYT C IPYTOM U C HYJIEM, MaTeMa-
TUYECKas 3alUCh CPAaBHEHUM, CIIOCOOBI CPaBHEHUS YHCEI.

JelicTBUSI C HATYPAJIbHBIMH YUCJIAMU

CrnosxeHue ¥ BBIYUTAHUE, KOMIIOHCHTBI CJIOKEHUS M BBIYUTAHUS, CBS3h MKy HUMH, HAXO0XKICHUE
CYMMBI U Pa3HOCTH, U3MEHEHHE CYyMMBI U PA3HOCTH MPU U3MEHEHUN KOMIIOHEHTOB CJIOXKEHUS U BBIYUTA-
HUSL.

YMHOKEHUE U JIeIeHHe, KOMIIOHEHTbl YMHOXECHHS U JICJICHUs, CBA3b MEX1Yy HUMHU, YMHOKECHHUE U
CIIO)KCHHE B CTOJIOWK, JICJICHHE YTOJIKOM, ITPOBEPKA PE3yJIbTAaTa C MOMOIIBLIO0 MPUKUIKA U 0OpATHOTO JIeH-
CTBHSL.

[TepemecTUTENBHBIN U COYETATEIBHBINA 3aKOHBI CIIOKEHHS U YMHOKEHHUS, PACIIPEICIUTEIbHbINA 3a-
KOH YMHOXXEHHsSI OTHOCHUTEIILHO CIIOXKEHHS, 0OOCHOBAHUE AN2OPUMMOE BbINOJIHEHUS aApUDMemUudecKux
Oeticmauil.

CreneHb ¢ HATYPAJbHBIM MOKA3aTeIeM

3anuch YnciIa B BUJE CYMMBI Pa3psIHBIX CIIaraeMbIX, TOPSIOK BHITIOJTHEHHS JICHCTBUN B BBIpaXKe-
HUSIX, COIEPIKAIIUX CTENEHb, BBIYMCICHUE 3HAYCHNUN BBIPAXKEHHH, COIEPIKAIUX CTEIEHb.

YucnoBble BHIPAKeHUsI

UYucnoBoe BeIpaXXEHUE U €T0 3HAUYEHUE, MTOPSIOK BBIOJIHEHUS AEUCTBUIA.

Jlesenne ¢ octaTkoM

Jlenenue ¢ 0CTaTKOM Ha MHOXKECTBE HATYPAIBHBIX YUCEIN, c8olicmea Oeienust ¢ ocmamxom. [Ipak-
THYECKHUE 337291 Ha JICJICHHE C OCTATKOM.

CBoliCTBA M IPU3HAKH AEJIMMOCTH

CBOICTBO AETMMOCTH CYMMBI (pa3HOCTH) Ha uncio. [Ipuznaku nenmumoctu Ha 2, 3, 5, 9, 10. Ilpu-
sHaku denumocmu Ha 4, 6, 8, 11. Joxazamenvcmeo npusnaxos denumocmu. Perienne npakTHIecKux 3aaaq
C MPUMEHEHUEM MPU3HAKOB JICIIMMOCTH.

Pa3ioxxeHue ynciia Ha MPOCThIE MHOKUTEH

[IpocTeie U cocTaBHBIC YUCIIA, peuiemo dpamocgena.

PaznioskeHre HaTypalbHOTO YKCIIa HA MHOXKHTEH, pa3jioKeHUEe Ha IPOCThIC MHOXKUTEH. Kouue-
cmeo denumenel YUCAA, AN2OPUMM PA3NONHCEHUS YUCIA HA NPOCMble MHOMCUMENU, OCHOBHAS meopema
apugpmemuxu.

AJiredpanyecKkue BbIpaKeHUs1

Hcnonb3oBanue OykB aiisi 0003HAYCHHSI UMCEIT, BEIYUCIICHHE 3HAUCHUS alre0pandecKoro BeIpaxke-
HUS, TPUMEHECHHE aJITeOpanyecKuX BBIPAKCHUH IS 3aIIUCH CBOMCTB apu(PMETHICCKUX JCHCTBUM, TTPe00-
pa3oBaHue anreOpanuecKuX BhIPAKCHHIA.

Jenurenu u KpaTHbie

JlenuTenb U €ero CBOWCTBA, OOIIHI IETUTENh ABYX U OOJee Yncet, HanOOIbIIHA OOIINI JeTUTENb,
B3alMHO MPOCTHIE YUCIIa, HaX0XKIeHue HanOoblIero oodmiero aenutensa. KpaTtHoe u ero cBoiictBa, odiee



KpaTHOE JIBYX U O0Jiee uynces, HauMEeHbIee o0I1ee KpaTHOe, CIIOCOOBI HAaXOXKACHUS HAMMEHBIIIETO 00IIeTro
KpaTHOTO.

Apodu

OO0ObIKHOBEHHBbIE IPOOH

Jlonst, 9acTh, JpoOHOE YHcio, 1podb. IpoOHOE Yncio Kak pe3ynbraT aeneHus. [IpaBunbHble U He-
MpaBUJIBHBIE IPOOU, CMELIaHHas IPO0h (CMEIIaHHOE YHUCIIO).

3anuch HATYpaJIbHOTO YKCIIa B BUJIE IPOOU C 3aJaHHBIM 3HaMeHaTelleM, MpeoOpa3oBaHue CMEIIaH-
HOH ApoOH B HEMPABMWIBHYIO Ip0Obh i HA00OPOT.

[IpuBenenue npodeit k 061eMy 3HameHaTes0. CpaBHEeHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHue 1 BblYMTaHue OOBIKHOBEHHBIX APO0EH. YMHOXKEHHE U JIeJIeHUe OOBIKHOBEHHBIX IpOOEH.

ApudmeTrnueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue AecTBUS ¢ APOOHBIMH YUCIAMH.

Cnocobvl payuonanrusayuu 8bI4UCIeHUU U UX NPUMEHEHUE NPU GbINOTHEHUU OelCMEUl.

JecsiTHYHBIE IPOOH

Henast u qpoOHas yactu AecsaTudHou 1podu. [IpeoOpazoBanue necaTuUHbIX 1po0Oel B OOBIKHOBEH-
Hble. CpaBHEHHE NECATHYHBIX JIpoOeil. CloxeHne U BbIUMTaHUE ACCATUYHBIX qpoOeil. OkpyrieHue aecs-
TUYHBIX JIpoOei. YMHOKEHUE U ISIICHHE JCCITHUHBIX Ipo0ei. [Ipeodpaszosanue 0bObIKHOGeHHbIX Opobell 6
Odecsimuunvie 0pobu. Koneunvle u beckoneunvle decsimuutvie Opoou.

OTHouenne AByX 4mceJ

Macmtab Ha ruiane u kapte. [Iponopuuu. CBoiicTBa mpornopuuii, (pUMEHEHHE TPOMOPIUI U OTHO-
IICHUH [P PEICHUH 33/au.

Cpennee apupmeTnyecKoe yucel

Cpennee apudmernyeckoe 1Byx uncen. M3o0pakeHue cpeHero apuMeTHUECKOro AByX YKcel Ha
YHCIIOBOM MPSAMOii. Pemenne npakTnaeckux 3a1a4 ¢ IpUMEHEHHEM cpeiHero apudmerndeckoro. Cpednee
apugmemuyeckoe HeCKOIbKUX YUCel.

IIpoueHTbI

[TonsaTue nporeHTa. BeraucieHre mporeHToB OT YUCIIa B YHCTIa 10 U3BECTHOMY MPOIEHTY, BBIpa-
KEHHe OTHOIIEHHS B MPOIIEHTaX. PeneHre HecI0KHBIX MPAaKTUYECKUX 3a/1a4 C MPOLIEHTAMHU.

JAunarpammbl

Cronbuatbie U KpyroBbie nuarpammbl. M3prneuenune mHbopmanuu U3 auarpamm. HMzobpasiceHue
oUaAzpamm no YUci08biM OAHHBIM.

PanmnonaJjibHbIe YHCIa

IMoJi0:kuTeIbHBIE U OTPHLATEIbHBIE YHCIA

N300pakeHune yrcea Ha YUCIOBOM (KoopauHaTHOW) npsmMoil. CpaBHeHue yucen. Moynb ducia,
reoMeTpHUYecKas HHTepIpeTaIys MOy yncia. JIefiCTBUS ¢ MOJOKUTENBHBIMU U OTPULIATETHbHBIMU YHC-
namMu. MHOXKECTBO 1eJIbIX YHCET.

ITonsiTHe 0 pauoOHAJILHOM YucJIe. [lepsuunoe npeocmasienue o MHOMCeCmae payuoHaIbHbIX Y-
cen. JIeficTBUS ¢ palliOHaIbHBIMU YHCIIAMHU.

Pelnenue TekCTOBBIX 33724

Enunuubl u3MepeHuii: JUIMHBI, TUTOIMAAA, 00hEMa, MAcChl, BPEMEHHU, CKOPOCTH. 3aBHCHMOCTH
MEXIy eAMHUIIAMHA U3MEPEHUS KaXKI0M BEIMYUHBIL. 3aBUCUMOCTH MEXIY BETUYMHAMU: CKOPOCTh, BpeMs,
paccTosiHue; IPOU3BOUTENLHOCTD, BpeMs, paboTa; IleHa, KOJIHUYECTBO, CTOMMOCTb.

3agauu Ha Bce apuMeTHYECKHE AeHCTBUS

Pemenne TekcToBBIX 3a7ad apupMeTHUECKUM criocoboM. Mcmonb3oBanue Talnuil, cxeMm, yepTe-
e, IPYTUX CPEICTB MPEACTABICHHUS JaHHBIX MIPH PEIICHUH 3aIauu.

3agaum Ha IBH:KeHHeE, Pa0OTy U MOKYNKH

Pemennie HecnoXKHBIX 3a/1a4 Ha ABM)KEHNE B IPOTUBOIOIOXKHBIX HANPABICHUSIX, B OJTHOM HaIlpaB-
JICHUH, IBWKEHHE TIO PEKEe MO TEUCHHIO U IPOTHUB TeueHus. Perenue 3a1a4 Ha COBMECTHYIO padorty. Ilpu-
MEHeHHe JIpo0elt Mpu peleHn  3a1ay.

3aga4m HA YACTH, 10/, POLEHTHI

Pemenuie 3a1ay Ha HaXOXKACHUE YaCTH YUCJIA M YHCTIA 110 €r0 YacTu. Penienne 3a1a9 Ha MPOIICHTHI
u nosu. [Ipumenenue nponopuuil Ipyu peLieHuy 3a1ay.



Jlornueckue 3aga4u

Perrenne HECTOKHBIX JIOTUYECKUX 3a1ad. Peulenue 102udeckux 3a0ai ¢ noMowwio zpaghos, mao-
Y.

OcHOBHBIE METO/IbI PellleH!s TEKCTOBBIX 3a/1a4: apu(pMeTHUEeCKUi, mepedop BapHaHTOB.

Harasanasi reomerpust

Ourypsl B okpyxaromieM Mupe. Harnsinuele npeacrabienuss o Gurypax Ha IUIOCKOCTH: MpsMasi,
OTpE30K, JIy4, Yroj, JOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KpYT. YeThIpeXyroibHUK, NPSIMOYTOJIbHHUK,
kBazpaT. TpeyronbHUK, 6udbl mpey2onvHuxos. Ilpasunvhsvie MHo2oy2o1bHuKU. VI300paskeHne OCHOBHBIX
reoMeTpuuecKux puryp. BzaumHoe pacnonodicenue 08yx npsamulx, 08YX OKPYIHCHOCMEL, NPAMOU U OKPYIHC-
Hocmu. JInuHa oTpe3ka, JoMaHoi. Enununel uamepenus anuuel. [locTpoeHue oTpeska 3a1aHHOM JJTUHBL
Bune! yrnos. I'panycHas Mepa yria. M3smepeHnne u nocTpoeHue yriloB ¢ IOMOILBIO TPAaHCIIOPTHPA.

[lepumerp mHOrOyroiapHuKa. [loHsTHE TUIOMAAN (HUTYPBI; €AUHHUIBI H3MepeHus ronianu. [lmo-
Iaap OPSAMOYTOJIbHUKA, KBagpaTa. [IpubmkeHHoe n3MepeHue miomaan Gpuryp Ha kierdatod Oymare.
Pasnosenuxue guzypuor.

Harnsimaeie npeacTaBieHns 0 IPOCTPAHCTBEHHBIX (GUTYpax: KyO, mapaiesienure s, pu3ma, mupa-
Mua, map, chepa, Konyc, uuHap. M3o00paskeHue NpocTpaHnCTBEHHBIX Guryp. Ilpumepul ceuenuti. Muo-
eoepannuku. Ilpasunvnvie mnozoepannuku. Ilpumepsl pa3BepTOK MHOIMOTPAHHUKOB, IMJIMH]IpA U KOHYCA.

[TonsTre o6bema; enuHUIBI 00beMa. O0BEM MPSMOYTOIBHOTO MapaJUIeIIeUIeIa, Kyoa.

[TonsaTtue o paBenctse ¢puryp. LlenTpanbHas, oceBas U 3epraibHas cummeTpun. M3o0paxenne cum-
METPUYHBIX QUTYP.

Pemrenune nmpakTHuyecKux 3a/1a4 ¢ MPUMEHEHHEM IPOCTEHIIINX CBOMCTB HUTYD.

Hcropus maremMaTuKu

Tossnenue yugpp, Oyke, uepoiughos 6 npoyecce cuema u pacnpeoeinenus npooykmos Ha /peenem
Bruscnem Bocmorxe. Ceazb ¢ Heonumuueckoti pesonroyueti.

Poowcoenue wecmuoecamepuunoii cucmemvl cuucnenus. llossnenue oecamuunou 3anucu yucen.

Poowcoenue u pazsumue apugpmemuxu namypanvroix yucen. HOK, HO/J, npocmwie uucia. Pewemo
9pam0ﬁ)eﬁa.

Osl6/IeHUe HYJIZL U OmPUuyamelbHblx yuceil 6 mamemaniuke dpeeHocmu. Ponb ﬂuoqbaHma. Hoqemy

(-1)(-1) = +12
/pobu 6 Basunone, Ecunme, Pume. Omkpvimue oecamuynuvix opodeti. CmapuHuvie cucmemul Mep.
Hecamuunvie Opoou u mempuueckasn cucmema mep. JI. Maenuyxuil.

Copep:xaHue Kypca MaTeMaTHKH B /-9 Ki1accax
Auredopa

Yucaa

PaumnonanbHble yncia

MHOXxecTBO palmoHalIbHbIX yucen. CpaBHEHHE PAllMOHANIBHBIX 4Kcell. J[elCTBUS ¢ palloHalb-
HBIMU YHClIaMu. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecimudHol 0poobio.

HppanuoHajbHble YUCIA

[TonsiTne mppanmoHanbHOro 4Kcia. Pacno3HaBaHue UppaluoOHAIBbHBIX yucen. [Ipumepsr qokaza-

TeNbCTB B anredpe. MppalnoHalbHOCTh YUCa \/é . [Ipumenenue B reomerpun. Cpasnenue uppayuoHaib-
Hblx yucen. Muosxcecmeo OeticmeumenbHuIX Yuce.

ToxnecTBeHHBIE IPe0Opa3oBaHUA

YucaoBble 1 OyKBEeHHbIE BbIPAsKEeHU I

Bripaxxenue ¢ nepeMeHHON. 3HaueHue BbIpaxkeHus. [loacTaHOBKA BhIpaXKEHU BMECTO NIEPEMEH-
HBIX.

Ilebie BRIpaKeHUs

CremneHb ¢ HaTypaJbHBIM ITOKA3aTeNIeM U ee cBolicTBa. [IpeoOpazoBaHmst BEIpAKEHUIM, COEPIKAIIIIX
CTCIICHU C HAaTypaJIbHBIM ITOKAa3aTCJICM.

OnHouneH, MHorouseH. JIeHCTBUS C OJHOYJIEHAMH M MHOTOYICHAMH (CIOKEHHE, BBIYUTAHHE,
yMHOKeHue). DopMysbl COKPaIEHHOTO0 YMHOXKEHHS: Pa3HOCTh KBaJApaTOB, KBaApaT CyMMbI U Pa3HOCTH.
PaznoxxeHne MHOTOYJICHa Ha MHOXKHUTEJH: BbIHECEHHE OOIIEr0 MHOXHTENS 33 CKOOKH, SpYHNUposKd,



npumeHenue Gopmyn coxpaujenHo2o ymuodxcenus. Keaopamuulii mpexuien, paznoxcenue K8aopamHo20
mpexuieHa Ha MHOMCUMENU.

ApoOHo-pannoHaibHbIE BHIPAKEHUS

Crenenp ¢ nenbiM nokazareneM. [IpeoOpasoBanue IpoOHO-TMHEWHBIX BBIPAXKEHHI: CIIOKEHHE,
YMHOKEHHeE, JieNeHue. Anreebpauieckas opoos. /lonycmumvle 3Ha4eHUs nepemMeHHbIX 8 OPOOHO-PAYUOHATb-
Hbix svipaxcerusx. Cokpawenue anceopauyeckux opooeti. Ilpusedenue anreeopauneckux opoobetl k 0ouemy
3Hamenamento. /leiicmeus ¢ aneebpautieckumu OpoosamMu: Clodxicenue, blyumanie, YMHox cenue, oelenue,
8036e0eHuUe 8 CIeneHb.

IIpeobpazosanue 8blpasiceHull, cO0epPAHCAUUX 3HAK MOOYVIIA.

KBaapatHbie KOpHU

Apudmernueckuii kBagpaTHbIN KopeHb. [IpeoOpazoBaHme BEIpaXEHUH, COJACPKALINX KBAJAPATHbIC
KOPHH: YMHOXKEHUE, JeJICHUE, BBIHECEHNE MHOXUTENS U3-TI0J 3HAKa KOPHS, HeceHue MHOdMcUmess noo
3HAK KOPHSL.

YpaBHeHNsI 1 HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX paBEHCTB. PaBEHCTBO ¢ MEpEMEHHOIA.

YpaBHeHust

[TonsiTue ypaBHEHUs M KOpHS ypaBHeHUS. [Ipedcmaenenue o pasnocunvhocmu ypasnenui. Q6-
J1acmo onpeoeneHust ypasHerus (001acms 0ONyCmuMbLX 3HA4eHU NePeMeHHO).

JInHeliHOe ypaBHeHHE M er0 KOPHH

Pewrenue nuHelHbIX ypaBHEHUU. Jlunetinoe ypaenenue ¢ napamempom. Konuuecmeo xopmneu nu-
HeliHo20 ypasHenus. Pewenue nunelinbix ypasHeHuli ¢ napamempom.

KBanpaTrHoe ypaBHeHHe U er0 KOPHH

KBanparnsie ypaBHenus. Hemomnnble kBajpaTHbie ypaBHeHHs. JJUCKpUMUHAHT KBaJIPaTHOTO YpaB-
HeHust. opMyna KOpHeH KBaJgpaTHOrO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopeme Bu-
ema. PelieHue KBaJipaTHBIX ypaBHEHUIN :MCIIOJIb30BaHUE (POPMYIIBI ISl HAXO0XKIEHUS KOpHEH, epaguyeckuii
Memoo0 peuleHusl, pasilodiceHue Ha MHOdCUmenu, noobop KopHel ¢ ucnoiv3osanuem meopemsl Buema. Ko-
JIUYECm80 KOpHel K8AOpamHo2o YPAHEeHUsl 8 3d8UCUMOCMU Om e20 Ouckpumunanma. buxeadpamuvie
ypasHenus. YpagueHus, c6o0UMble K TUHEUHbIM U Keaopamusvim. Keadpammuovie ypasHenus ¢ napamempom.

/{poOHO-panuoOHAJ/IbHbIC YPABHEHUSI

Pemenue npocrednux IpoOHO-IMHEHHBIX YpaBHEHUU. Peuenue OpooHO-payuoHaibHbIX ypasHe-
HULL.

Memoowl pewenust ypagHenuti. Memoobl paeHOCUTbHLIX NPeoOpa308anuil, Memoo 3amensl nepe-
MeHHOU, epaguueckuti memoo. Hcnonv3zosanue ceoticme YyHKyull npu peutenuu YpagHeHuil.

Ipocmeiiuue uppayuonanvuvle ypasrenus suoa | (X) =a, \/ f (X) = \/ g (X) .

Vpaenenus suoa x"=a .Ypaenenus 6 yenvix yucnax.

Cucrembl ypaBHeHUH

VYpaBHeHuUe ¢ AByMs IepeMeHHbIMU. JInHEHOe ypaBHEHHE C IByMs NIEpEMEHHbIMU. [Ipsavas kak
epaguueckasn unmepnpemayus MIUHetH020 YPAGHEeHUs C 08YMs NepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUH. PelieHre cucTeMbl ypaBHEHMIA.

MeTo/bI pelieHus: CUCTEM TUHEHHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMU: epaghuuecKkuii Memoo,
Memoo ClLoHCeHUs, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBeie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka crnpaBemIMBOCTH Hepa-
BEHCTB MPH 33JaHHBIX 3HAYEHUSX IEPEMEHHBIX.

Hepasencto ¢ nepemennoi. CTporue u HecTporue HepaBeHCTBA. QO1acms onpedeneHus HepaseHt-
cmea (0baacms OONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemenue muHEMHBIX HEPABEHCTB.




Keaopamnoe nepasencmeo u e2o pewenusi. Peuwienue K8aOpamHulX Hepa8eHCmMs: UCNOIb308AHUE
c80lcms U epagura KeaopamuyHou GyHKYul, Memoo UHMep8anos. 3anucs peuenus Keaopamto2o Hepa-
geHcmaa.

Pewenue yenvix u OpobHO-payuoHanbHbiX HEPABEHCIE MEMOOOM UHMEPBANOS.

CucreMbl HEpaBEeHCTB

CucTeMbl HEPABEHCTB C OJIHOM MEPEMEHHOU. Pelllenre cucTteM HEpaBEeHCTB ¢ OJIHOM MEPEMEHHOM:
JUHENHBIX, Keaopammubix. 11300paxkeHne penieHysi CACTEMbl HEPAaBEHCTB Ha YMCIIOBOW NPAMOM. 3anuch pe-
IICHHS CUCTEMbI HEPABEHCTB.

DOyHKIHUU

IousiTHe GpyHKIMHU

JlexapToBbl KOOPAMHATHI HAa INIOCKOCTH. DOPMUPOBAHKE MIPEACTABICHUN O METAIIPEIMETHOM I10-
HATHH «KOOPJIUHATHI». CIIoCOOBI 3aaHus QYHKIMN: aHATUTHYEeCKUH, Tpadudeckuii, Tabmuuabiid. ['paduk
¢bynkuuu. [Ipumeps! GyHKIHN, TOTy4aeMbIX B TIPOIIECCE UCCIICAOBAHUS PA3IMUHBIX PEabHBIX POIIECCOB
U penieHus 3ajad. 3HaueHue GyHKIuM B Touke. CBolicTBa PyHKIMIA: 00JacTh ONpeAeneHusi, MHOKECTBO
3HAYCHUH, HYJIH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, YeMHOCMb/HeuemHoCcmy, TIPOMEXYTKH BO3pACTAHUS
yObIBaHUS, HAUOOJIbIIIee U HAaUMEHbIIee 3HaueHus. MccnenoBanue QyHKIMH 110 ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno sadannvie gynkyuu.

JInHeiiHasa QpyHKIHA

CpoiicTtBa u rpaduk auHEHHONW (QyHKIHMH. YTI0BOH K03 dumment npsmoil. Pacnonoxenne rpa-
¢duka nuHeHHONW (YHKIIMK B 3aBUCHUMOCTH OT €€ YIJI0BOoro ko3dduimenta u cBo00gHOro uneHa. Haxoorc-
oenue KoIphuyuenmos TuneHou YyHKYuu no 3a0anHbIM YCI0GUAM. NPOXOACOeHUe NPIMOU depe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOACOeHUe NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALIelIbHOU OaH-
HOU NPAMOI.

KBaaparnunas pynkuus

CgoiictBa u rpaduk kBagpaTuaHou GyHKIMM (mapadona). [locmpoenue epaghura xKeaopamuuHou
@yuxyuu no moukam. HaxoxaeHue Hysaei KBaapaTUUHON QYHKINU, MHOMCECNEA 3HAYEHUL, NPOMENCY M-
KO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCTU.

OOpaTHasi IPONOPUHOHAIBLHOCTD

ColicTBa GyHKIUH y = E}y _k ['unepOona.
X
I'pacpuku ¢pynxyui. Hpéo6pa306aﬂue epagura pynkyuu y = f(x) 011 NOCMPOEHUS 2PAPUKOE

DyHKYUiL 8UOA y = of (kx+b) +c -
X_Iib’ y=~xy=¥x y=[4-

ITocsienoBaTeIbHOCTH H MPOTPECCHHU

UYucnoBas 1mociiejoBaTeabHOCTb. [IprMepsl UMCIOBBIX MOCIEN0BAaTENIBHOCTEN. beckoHeuHble 1mo-
cieoBaTeIbHOCTU. ApudMeTndeckas mporpeccus u ee coiictsa. ['eomerpuueckas nporpeccust. Popmyna
obwe2o unena u cymmbvl N nepPEuIX UieH08 apu@dmemunecko u 2eomempuieckoli npoepeccuii. Cxoosuyascs
2eoMempuiecKkas npocpeccus.

Pelnenue TekCTOBBIX 33724

3anauu Ha Bce apudpmMeTnUecKme AeiCcTBUSA

Perienue TeKCTOBBIX 3a7au apudMeTHUecKuM criocodoM. Mcnonb3oBaHue Tabaull, cXeM, yepTe-
XKEH, IPYTUX CPEICTB NPEACTABICHUS JAaHHBIX IIPH PEIICHUH 3aJa4H.

3agauu Ha IBMKeHHe, PA00Ty M MOKYNKH

AHanmu3 BO3MOXHBIX CUTYalluil B3aMMHOT'O PACHOJI0XKEHUsI 0OBEKTOB MPH UX JBUKEHHUU, COOTHO-
IIEHUs1 00BEMOB BBITIOJIHIEMBIX paOOT MPU COBMECTHOM padoTe.

3aga4m HA YacTH, 10U, IPOLEHTHI

Pemenue 3a1ay Ha HaXOKAEHME YaCTH YMCIIAa U YMCIIa 110 €ro yacTu. Penenue 3a1a4y Ha MPOLIEHTHI
u nosu. [Ipumenenue nponopuuil Ipyu pelieHuu 3a1ad.

Jlornuyeckue 3aga4u

Pemenue noruueckux 3agau. Peuwenue 102utecKux 3a0ay ¢ noMowbio epaghos, mabauy.

I'padpuru Gynxyuin Y = @
+



OcHOBHbBIE METO/AbI pelleHusi TEKCTOBBIX 3a4a4: apuPpMETHICCKUH, anredpandeckuii, mepedop
BapHUaHTOB. [lepsuunvie npedcmasienus o Opyeux Memooax peuleHus 3a0ay (ceomempuyeckue u cpaguye-
CKUue Memoowl).

CTaTuCTHKA ¥ TEOPHUsI BEPOSATHOCTEl

CraTucruka

TabnuuHoe U rpaduyeckoe MpeAcTaBleHUE AAHHBIX, CTONOYAThIE U KPYroBble TUarpaMMbl, rpa-
(buKH, TPUMEHEHNE AUarpaMM U TpaduKOB JJIsl OTIMCAHUS 3aBUCHMOCTEH peabHBIX BEJTMYHH, U3BIICUCHUC
uHpopmanuu U3 Tabaul, AuarpaMm u rpapukoB. OnucaTenbHble CTATUCTUYECKHIE TTOKA3aTEeNIN YUCIOBBIX
HaOOpOB: cpenHee apupMeTHIECKOe, MeduaHna, HanOobIlIee U HauMEeHbIlee 3HaYeHust. Mephbl paccenBa-
HUS: pa3Max, OuUcCnepcust U Cmanoapmuoe OmKiIOHeHue.

CanyyaitHast ©3MEeHYMBOCTh. MI3MeHYMBOCTD ITpU U3MEpPEHUsIX. Pewaiowue npasuna. 3akoHomepHo-
CMu 8 USMEHYUBBIX BENUUUHAX.

Cayuaiinble cOObITHSA

Cry4aiiHbpIe OTBITHI (9KCIIEPUMEHTHI), JIEMEHTApHBIEC CIIydaifHble COOBITHS (MCXOmbl). BeposTHo-
CTH DJICMEHTApHBIX COOBITHI. COOBITHS B CIIydallHBIX dKCIICPUMEHTAX U OJarompUsTCTBYIOIINE DJICMEH-
TapHble COOBITUS. BeposaTHOCTH cirydaltHBIX COOBITUNA. OTBITHI ¢ PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMH CO-
obrTrsiMu. Kimaccuueckne BEpOSITHOCTHBIE OIBITHI C MCIOJIB30BAaHHEM MOHET, KyOUKOB. [Ipedcmasnenue
coobimuti ¢ nomowbio ouazpamm Jinepa. llpomusononodcusvie cobvimus, 0o6veOuHenue u nepecedenue
coovimuii. Ilpasuno cnoocenus eeposmuocmeti. Cayuatinwiii 6v160p. Ilpedcmasnenue sxKcnepumenma 8
sude oepesa. Hezasucumoie cobvimus. Ymuooicenue geposmuocmeil nezagucumvlx coovimuii. Ilocnedosa-
menbHble Hezasucumble ucnoimanus. IlpencraBieHre 0 HE3aBUCUMBIX COOBITUSAX B JKHU3HH.

Inemenmopl KOMOUHAMOPUKU

IIpasuno ymuooicenus, nepecmanosku, gpakmopuan yucaa. Couemanus u yucio covemanui. Pop-
myna yucna covemanui. Tpeyeonvnux Ilackana. Onvimsl ¢ 6016UWUM YUCTIOM DABHOBO3MONCHBIX IJIeMEH-
mapmuvix cobvimuil. Buluucnenue eposimnocmetl 8 OnbIMax ¢ npumMeHeHuem KomouHamopnvix ¢popmyn. He-
nvimanus Bepnynnu. Ycenex u neyoaua. Beposmuocmu coovimuti 6 cepuu ucnvimanuii beprynnu.

Cnyuaiinvle genuuunsl

3HakomMcmeo co cryyauHbIMu 8eIUNUHAMY HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CTYYAUHbIX 8elu-
yuH. Pacnpedenenue éeposmuocmeii. Mamemamuuecxoe oxcudanue. Ce0ticmea Mamemamuyecro2o 0x#cu-
oanus. [lonamue o 3akone bonvuux uucen. Hsmepenue seposimnocmetl. Ilpumenenue sakona 6016uux yu-
cell 8 COYUON02UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becnedeHuy H6e30NACHOCU HACeNeHUs 8 Upe3abl-
YAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuuyeckue Gpurypsl

@urypsl B reoMeTpuH U B OKPY’KalolieM MHpe

I'eomerpuueckas gurypa. dopmupoBaHue MpeNCTaBICHUN O METANPEIMETHOM MOHITUU «bu-
rypa».

Touka, TMHMSL, OTPE3OK, MpsMas, J1y4, JJoOMaHasi, IIOCKOCTb, Yrojl, OMCcCeKTpuUca yria 1 ee CBOUCTBA,
BU/IbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummMmeTpus reomerpuueckux ¢puryp. LlenTpanbHas CHMMETpUs T€OMETPUUYECKUX (UTYD.

MHOroyroJibHUKHU

MHOroyroiabHHK, €ro 2JIEMEHTHI U €r0 CBOMCTBA. Pacro3HaBaHuE HEKOTOPBIX MHOTIOYTOJIbHHUKOB.
Buvinyknvie u negvinyxivie Mmno2oy2oabHuku. [IpaBuabHbIe MHOTOYTOJIBHUKH.

Tpeyronasauku. Beicota, Meanana, OuccekTpuca, CpeiHss TMHUS TpeyrojibHUKa. PaBHOOE IpeHHBIN
TPEYrOJIbHUK, €r0 CBOMCTBA U IIPU3HAKU. PaBHOCTOPOHHMI TPEYroiabHUK. [IpAMOYroybHBINA, OCTPOYTOJIb-
HBIW, TYNOYTOJIbHBIN TPEYTrOJIbHUKN. BHENIHUE yriibl TpeyroiabHuKa. HepaBeHCTBO TpeyrojibHUKA.

Yetsipexyronbuuku. [lapannenorpamm, pom0O, MpsiMOYroJIbHHK, KBaJpaT, Tpaneuus, paBHOOeIpeH-
Has Tpaneuus. CBOWCTBa U IPU3HAKY NapaiieniorpaMma, poMoa, IpsMOYrolbHUKA, KBaJpaTa.

OKpyXHOCTB, KPYyr

OKpyKHOCTb, KPYI', UX 3JIEMEHTHI U CBOWCTBA; LIEHTpajbHbIE U BMCaHHbIe yribl. KacarenpHas u
cexyujas K OKpYXKHOCTH, Ux céoucmea. BIMCaHHBIE W ONIMCAHHBIE OKPYKHOCTH I TPEYTOJIBHUKOB, Ye-
MbIPExy20bHUKOS, NPABUNbHBIX MHO20Y20NbHUKOS.



I'eomeTpuueckne purypsl B npocTpaHcTBe (00beMHbIE TeJIA)

MHnocoepannuk u e2o snemenmul. Hazeanus MHO202paHHUKOG C PA3HBIM NOJIOICEHUEM U KOAUYE-
cmeom epametl. IlepBUdHbIE IPEACTABICHHUS O MUpPaMUJe, Mapajuleenumesae, npusme, chepe, mape, u-
JIMHJIpPE, KOHYCE, UX 3JIEMEHTAaxX U MPOCTEHIINX CBOKWCTBAX.

OTtHomeHust

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYrOJIbHUKOB. [IpU3HaKku paBeHCTBA TPEYTOJIbHUKOB.

IMapa/jieqIbHOCTH NPAMBIX

[Ipu3Haku 1 cBOKCTBA MapauieIbHbIX IPAMBIX. Akcuoma napairervrocmu Esxkiuoa. Teopema @a-
neca.

IlepnenaukyasipHbie NpsiMble

[Ipsimotii yroa. Ilepnenaukynsp k npsimoil. Haknonnas, npoekuus. CepeIuHHBIN NEPIEHANKYISAP K
otpe3ky. Ceoticmea u npusHaxKu nepneHOUKVIAPHOCU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooooue gueyp. [looobnvie mpeyzonvruxu. Ilpuznaku nooodus.

B3anMHoe pacnosio:keHune IpsMOi U OKPYKHOCTH, 08YX OKPYIHCHOCHEIL.

HN3mepenus U BBIYHCICHUS

Beanunnbl

[Tonsitue Benmuuubbl. Jnuna. M3mepenune mmHbl. EquHUIB H3MEpeHUs JUIMHBL. BennunHa yria.
I'panycnas mepa yria.

[TonsTre o mowaau MI0CKoN GUrypsl U ee cBoiicTBax. M3mepenue miomaneil. Equnuis uamepe-
HUS ILIOIIAIH.

[Ipencrasienne 06 oObeMe 1 ero cBoiicTBax. M3mepenue o0bema. ENUHUIIBI H3MEepeHUs 00hEMOB.

HN3mepeHus u BIYUCICHUSA

WHcTpyMeHTH! A1 U3MEPEHUH U MOCTPOEHU; U3MEPEHNE U BBIYMCIIEHUE YIJIOB, JJIMH (paccTos-
Huil), omaaen. Tpuronomerpudeckue GyHKIUU OCTPOro yria B MPSIMOYTOJIbHOM TpeyroibHUKE 1puco-
HoMempuuecKkue QyHKyuu myno2o y2ia. BeluucieHye 3J1eMeHTOB TPEYroJbHUKOB C UCIIOIb30BAaHUEM TPH-
TOHOMETPUYECKUX COOTHOUIEHUM. DOpMyIIbl IIIOMAAN TPEYTOJIbHUKA, apajuIeIorpaMMa U €ro 4acTHBIX
BUJI0B, (JOPMYJIBI JUTMHBI OKPYKHOCTH U IuIoIIaau Kpyra. CpaBHEHHE U BbIUKCIIeHHE IUlomaaei. Teopema
[Mudaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinus

PaccrosHue mexxay Toukamu. PacctostHue oT TOUKH 10 IpsAMoi. Paccmosinue medxcoy ghueypamu.

I'eomeTpuyeckue nocrpoeHust

I'eomeTpuueckue NOCTPOSHUS JJIsl UIUTIOCTPALIUN CBOMCTB T€OMETPHUECKUX (DUTYP.

WHCcTpyMEHTBI 17151 IOCTPOEHUI: LIMPKYJIb, JINHENKA, YTOJIBHUK. [Ipocmetiwiue nocmpoenus yupxy-
JleM U TUHEeUKOU: NoOCmpoeHue OUCCeKmpucyl yena, NnepneHouKkyIApa K npsamou, yend, pagHo2o OaHHOMY,

Ilocmpoenue mpey2orbHUKO08 N0 Mpem CMOPOHAM, O8YM CIMOPOHAM U Y2T1Y MeXCOY HUMU, CIOPOHE
U 08YM NPUNEAHCAWUM K Hell Y2LaM.

enenue ompesxa 6 0aHHOM OMHOUEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeodpa3oBanust

[TonsTue npeobpaszoBanus. [IpeacraBienue o MeTanpeIMETHOM MOHITHH «T1peoOpa3oBanue». [1o-
ooodue.

JABuxenust

OceBas 1 LIeHTpaIbHAsE CAMMETPHSI, NOBOPOM U NApaienbHblil neperoc. Komounayuu ousicenuil
HA NIOCKOCMU U UX C80UCMEA.

BekTopbI M KOOPAUHATHI HA IIOCKOCTH

BekTopbl

[TonsiTue BekTOpa, NEHCTBUS HaJl BEKTOPAMH, HCIOIb30BaHUE BEKTOPOB B (PU3UKE, pasziodceHue
8eKmopa Ha cocmasusawue, CKAIspHoe npouzeedeHue.

Koopaunarsi



OcHOBHbIE IOHATHUS, KOOPOUHAMbL 8EKMOPA, paccmosiHue medxcody moukamu. Koopounamei cepe-
Ounbl ompeska. Ypasnenus gueyp.

IIpumenenue 6ekmopos u KOopourHam OJis peueHUs NPOCMeNuUx 2eoMempuUlecKux 3a0au.

HcTopusi MaTeMaTHKH

Bosnuxnosenue mamemamuxu xax Hayku, smansl ee pazeumus. OCHO8Hble pazoenvl MAmeMamuKu.
Buvioarowuecs mamemamuxu u ux 6x1ao 8 pazeumue HayKu.

beckoneunocmv muoscecmea npocmoix uucen. Yucna u onunst ompesxos. Payuonanvhvie yucia.
Ilompebnocmo 6 uppayuonanvuuix yucaax. Llxona Iugazopa

3apooicoenue ancebpvi 6 neopax apugpmemuxu. An-Xopezmu. Posicoenue 6ykeennou cumeonuxu. I1.
@epma, ©. Buem, P. [lexapm. Hcmopus éonpoca o Haxoxcoenuu ¢opmyn Kopreu aneeopauieckux ypaes-
HeHull cmenenell, bonvuux yemvipex. H. Tapmanws, [oc. Kapoano, HX. Abens, 3. [anya.

Ilossnenue memooa KOOPOUHAM, NO360AIOUIE20 NEPEBOOUMb 2eoMempUuiecKue 00beKmbl Ha A3bIK
aneeopwl. Ilosenenue epagurxos gpyukyuii. P. /lexapm, I1. @epma. [Ipumepvl paznuunsix cucmem Koopou-
Ham.

3aoaua Jleonapoo Iuzanckoeo (@ubonayuu) o kporukax, yucia Puoonauuu. 3adaua o waxmam-
Holi 0ocke. CX00UMOCMb 2e0MempuydecKoll NPocpeccuul.

HUcmoxu meopuu sepoamuocmeri: cmpaxosoe oeno, azapmuvie uepul. 1. @epma, b.Ilackanw, A.
bepnynnu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilughazop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomerns.
Ilocmpoenue npasunvusix MHo20y201bHUKOS. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyba. HUc-
mopus yucia w. 3onomoe ceuenue. «Hauanay Esexnuoa. JI Dunep, H.U.Jlobauesckui. Mcmopus namoeo
nocmynama.

l'eomempuss  u ucxkyccmeo. Ieomempuueckue 3aKOHOMEPHOCMU — OKPYHCAIOUE20  MUPA.

Acmponomus u ceomempus. Ymo u kax y3unanu Anaxcaeop, Spamocghen u Apucmapx o pazmepax
Jlynot, 3emnu u Coanya. Pacecmosinus om 3emnu 0o Jlynot u Connya. Mzmepenue paccmosanus om 3emnu
0o Mapca.

Ponw poccuiickux yuenvix 6 pazeumuu mamemamuxu: J1. Junep. H-U. Jlobauesckuii, I1.J1. Yebvlues,
C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wixona mamemamuyeckux u HaUayKux HayK, pa3eu-
mue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.



TemaTuueckoe IJIAHUPOBAHME. MartemaTuka. 5 kiacce
(5 yacos B Henento, Bcero 170 yacoB)

Ne ni/m
HasBanue Tembl. OCHOBHOE cOJlepxkaHHe 10 TeMaM KoanuecTBo yacoB

I'nasa 1 20
HarypajbHble yncia
I'nasa 2 CioxkeHue H BBIYMTAHUE HATYPAJIbHBIX YHCEJI 33
I'nasa 3 YMHOKeHHe U 1eJIeHHe HATYPAJIbHBIX YHCeJI 38
I'nasa 4

17
OO0bIKHOBEHHBbIE IPOOH
I'nasa 5 48
JecaTuyHbIe IPOOH
IloBTOpEeHUE U cUCTEeMaTH3ANKs Y4eOHOT0 MaTepuaJia 14
YnpaxHeHus 171 MOBTOPEHUs Kypca 5 Kimacca 13
KonTtponsnas padora Ne 10 1

TemaTuueckoe niaanupoBanue. Maremartuka. 6 kiace
(5 gacos B Heaeto, Bcero 170 yacos )

No
n/n Ha3panune Tembl. OCHOBHOE coiepkaHue 110 TeMaM Konn4yectBo yacos
I'nasa 1 17
JleTMMOCTh HATYPaJIbHBIX YHCe
I'nasa 2

38
OO0bIKHOBEHHBbIE IPOOH
I'nasa 3 08
OTHoOwIEHNS U TIPONOPLHUH
I'naéa 4 PanuoHaJILHBIE YHCJIA U AeHCTBUA HAJ HUMHU 712
IToBTOpEeHune u cucremMaTu3anusi y4eOHOro Mmarepuasa 15
VYnpaxHeHus A1 MOBTOPEHUs Kypca 6 kiacca 14
Konrtponsnas pabora Ne 12 1




TemaTn4eckoe INJIAHUPOBAHUEC B 7 kJaacce

(anredpa, 3 yaca B HeJ1eJI10)

Ne Ha3zanwue pa3nenos (Tem) Komn-Bo wacos
IToBTOpEHHe 3
1 BoIpakeHus, To:K1ecTBa, ypaBHeHus (22 4.) 22
2 @Oynknuu (114.) 11
3 Crenensb ¢ HATYpaJbLHbIM NMoKa3aTesieM (11 4.) 11
4 Mmuorounensi (17 4.) 17
5 Cucrembl JTMHeHHBIX ypaBHeHu i (144.) 14
6 IMoBTOpenne Kypca 7 kiacca (8 u.) 8
TemaTnueckoe NJIaHMPOBaHUE B / Kjacce
(reomeTpus, 2 yaca B HejeJI10, 68 yac.)
KonnuecTtso
Ne Haspanue Tembl
4acoB
Havanbhble reoMeTpryecKkue cBeIeHHs 10
2 TpeyronbHuku 17
3 MapaienbHble NpsAIMbIE 13
4 CooTHomeHne MeKIy CTOPOHAMH U YIJIAMH TPEYroJbHUKA 18
5 IloBTOpEeHue 10
TemaTu4yeckoe IJIaHMpPoBaHue B 8 Kiacce
(anredpa, 3 yaca B Henero, 102 v.)
No Hazpanue paznenos (Tem) Kou-Bo yacoB
1 [loBTOpeHue 4
2 PanmonansabIe 1podu 21
3 KBanpatabie kopHI 18
4 KBanpatabie ypaBHEHHS 23
5 Hepasencrtsa 20
6 CreneHb ¢ LeIbIM OKa3aTeaeM. DIEMEHThl CTATUCTHKH. 10
7 [loBTOpeHue S
HUroro: 102




TemaTnyeckoe nIaHnpoBaHue B 8 Kiiacce

(reomeTpus, 2 yaca B HejeJI10, 68 yac.)

Koumue-
Ne Ha3Banue TeMbl
CTBO YaCOB
1 YeTbIpexyroabHUKH 14
) Ilnomaan 14
3 ITono0HbIE TPEYroJbHUKH 19
4 OKpysKHOCTH 17
5 IloBTOpEHUE 4
Hroro: 68
TemaTnueckoe niianHupoBaHue B 9 KJacce
(anredpa, 3 yaca B Henero, 102 yac.)
Ne Hazpanwue paznenos (Tem) Kon-Bo gacos
1- BBoaHoe noBTOpeHue 2
2 KBagpaTuunas GpyHknms 20
3 YpaBHeHMS U HEPABEHCTBA € OJAHOI NMepeMeHHOM 15
4 YpaBHeHNsI U HEPABEHCTBA C ABYMSI NepeMeHHBIMH 18
5) Apudmernyeckasi ¥ reoMeTpuuecKasi IPOrpeccuu 14
6 DJieMeHThI KOMOMHATOPUKY M TEOPUH BEPOSTHOCTEN 13
7 IMoBTOpEeHue 20
HUroro: 102
TemaTH4yeckoe niaHupoBanue B 9 Kiacce
(reomeTtpus, 2 yaca B HejleJ10, 68 yac)
KommuecTtso
Neo Tembl Haszeanue temsl
4acoB
1 IToBTOpeHue Kypca 7-8 k1accoB 2
2 BexTopsl 13
3 Metoa koopauHAT 11
4 CooTHoOLIIEHHE MEKIY CTOPOHAMH U yIJIaMu TpeyrojabHuka. CkaaspHoe 15
npoun3BeeHuEe BEKTOPOB.
5 JuHAa OKPYKHOCTH M IJIONIAAb KpYyra. 11
6 JBHoKeHUS 10
7 HTorosoe noBTopeHne 6
Hroro: 68




