Moanucaxo
undposoit
Kanumynavmn  noanucsio:

Kanumynnux
Fapmd)ynna Fapudynna

[apn3AHOBNY rapudsarosny
[arta: 2022.08.25
20:00:07 +03'00"

MYHUIUITAJIBHOE KASEHHOE OBIIEOGEPA3OBATEJIBHOE YUYPEX/IEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHA S IIKOJIA /I.PbIBHAS BATAT'A

KNJIBME3CKOI'O PAMOHA KUPOBCKOM OBJIACTU

PACCMOTPEHO YTBEPXJIEHO
Ha 3acenanuu negarormdyeckoro copera  IIpukazom nupexkropa MKOY COII
[Tporokon ot «31» aBrycra 2021 r.Nel ~ n.PriOHas Batara

IIpukas ot «31» aBrycra 2021r.Ne52

Pabouas mporpamma
Pabouas nmporpamma o npeamMery «MaTreMaTukay
(mpenMeTtHas obnacTs «MaremaTrka U UHHOPMATHKA)

32 YpOBEHb OCHOBHOTO 00IIIET0 00Opa30BaHUs

Cocrasurens: ['anumysnaa B.P.
YUUTENIb MAaTEMATHKU TEPBON KBaTU(PUKALMOHHON KaTeTOpUU



Pri0OHas Barara

Ili1anupyemble pe3yabTaThl 0CBOEHHSI 00y4AIO UMM CS OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

Matematuyeckoe 00Opa3oBaHUE SIBISETCS 00S3aTENbHON U HEOThEMJIEMON YacThIO
oO01ero o0pa3oBaHusi Ha BCEX CTYIEHAX KOkl OOydeHre MaTeMaTUKe B OCHOBHOM IIKOJIE
HaIpaBJICHO HA IOCTUKEHUE CIICYIONINX Yenel.

| B nanpaenenuu nuunocmnozo pazeumus:

* (opmupoBaHME TPEACTABICHUN O MAaTEMAaTHKE, KaK 4YacTH OOIIeYeIOBEUECKOn
KYJIbTYpbl, O 3HAYMMOCTH MATEMaTUKU B PA3BUTUU [MBUJIU3AIMM U COBPEMEHHOTO
00I11eCTBa;

* Pa3BUTHE JIOTUUECKOTO ¥ KPUTHUYECKOTO MBIIIUICHHUSI, KyJIbTYpPhI peUr, CHOCOOHOCTH
K YMCTBEHHOMY SKCIIEPUMEHTY;

* (popmMupoBaHME UHTEJUIEKTYaJbHOM YECTHOCTH U OOBEKTHMBHOCTU, CIIOCOOHOCTU K
MIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BEITEKAIOIINUX U3 OOBIIEHHOTO OIIbITA;

* BOCIIUTAHHUE KAYECTB JIMYHOCTH, OOECIEUMBAIONIMX COIHUATBHYI0 MOOHMIIBHOCTD,
CIIOCOOHOCTh MPUHUMATH CAMOCTOSITEJIbHBIC PEILICHHUS;

* (GopMupoBaHUE KAYECTB MBIIIUICHUS, HEOOXOUMBIX JIJIA a/IalTallid B COBPEMEHHOM
MH(}OPMAITMOHHOM OOILIECTBE;

* pa3BUTHE MHTEpPECA K MAaTEMaTUYECKOMY TBOPYECTBY U MATEMaTHYECKHUX CIIOCOO-
HOCTEH;

I B memanpeomemnom nanpaenenuu:

* pa3BUTHE MPEJCTaBICHUN O MaTeMaTUKe Kak (hopMe OMUCAHUs U METOJIe TTO3HAHUS
JEUCTBUTEILHOCTH, CO3/JaHUE YCIOBUU [l NPUOOpPETEeHHUs TEePBOHAYAIBHOTO OIbITa
MaTeMaTUYECKOT0 MOJICIIMPOBAHMS;

* (popmupoBaHue 00MUX CIOCOOOB MHTEJUICKTYaTbHON NEATEIbHOCTH, XapaKTEPHBIX
JUIST MaTeMaTUKH W SBJISIIOIIMXCS OCHOBOW IO3HABATENBHOM KYJbTYPbI, 3HAUYUMOW ISt
pa3IUYHBIX chep YeTOBEUECKOM eI TeIbHOCTH;

111 B npeomemnom nanpagnenuu:

* OBJIaJICHHE MaTE€MaTUYECKUMU 3HAHUSMH U YMEHUSMHU, HEOOXOJAUMBIMU I TPO-
JOJDKEHUST 00pa3oBaHUs, M3YYEHUS CMEXKHBIX JUCIUIUINH, MPUMEHEHUS B IMOBCEIHEBHOMN
KU3HH,

* co3gaHue (QyHIaMEHTa IS MaTEeMaTUYeCKOTO pa3BUTHSA, (HOPMUPOBAHUS Mexa-
HU3MOB MBIIUJICHUS, XapaKTEPHBIX JJI1 MATEMaTUYECKOU JIeSITEIIbHOCTH.

3aoauu:

®OBJIQJICTh CUCTEMOW MATEMaTUYECKUX 3HAHUM M YMEHUW, HEOOXOIUMBIX IS
MIPUMEHECHUS B MPAKTUYECKON JIEATEIIbHOCTH, U3YUCHUN CMEKHBIX JUCITUTLINH;

eCIIOCOOCTBOBATh  MHTEIJIEKTYaJIbHOMY  Pa3BUTHIO,  (OpMHUpOBaTh  KauecTBa,
HEOOXOJMMBIC YEJOBEKY JUIsl TIOJIHOIEHHOW KWU3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTHUUYECKON JESITEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH, UHTYHIIUH,
JIOTUYECKOTO  MBINUICHUS, POCTPAHCTBEHHBIX  MPEACTABICHUH, CIIOCOOHOCTH K
IIPEOAOJICHUIO TPYIHOCTEN;



epopMHUpOBaTH TNpPEACTaBICHUS 00 HIEIX U METoJax MaTeMaTHUKU Kak
YHUBEPCAIBHOIO $SI3bIKA HAYKM M TEXHHUKH, CPEACTBAX MOJCIUPOBAHUS SIBICHUN U
IPOILIECCOB;

®BOCHUTHIBATh KYJIbTYPY JIMYHOCTH, OTHOIIEHHME K MaTeMaTHKEe Kak YacTu
00111€4eTI0OBEYECKOU KYJIbTYPhI, UTPAIOIIEH 0COOYIO POJib B 00IIECTBEHHOM Pa3BUTHUHU.

MaTtemaTHuka

BpinmyckHUK HaydyuTcd B 5-6 Kiaccax (IJis1 MCIOJb30BAHUS B IOBCEIHECBHOMU
JKM3HM W o0ecriedyeHUs] BO3MOKHOCTH YCIEIIHOT0 NPOAOJKeHHs 0o0Opa3oBaHUSA Ha
0a30BOM ypOBHE)

e OmnepupoBaTh Ha 0A30BOM YpOBHE MOHATHSMU: MHOXKECTBO, JIEMEHT MHOXKECTBA,
MOJMHOKECTBO, MPUHAJICKHOCTD;

® 33/1aBaTh MHOXECTBA NIEPEUUCICHUEM UX BJIEMEHTOB;

e HaXOJUTh IlepeceueHrue, 00beTMHEHUE, TTOJIMHOKECTBO B POCTEHIIINX CUTYaIIHSIX.
B noBcexHeBHOM KM3HM U IPH U3YYEHUH JPYTUX NMPeIMETOB:

e pacro3HaBaTh JIOTUUYECKU HEKOPPEKTHBIE BHICKA3bIBAHMSI.

Yuciaa

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO,
0OBIKHOBEHHAsI IpO0b, ACCATUYHAS IPOOh, CMEIIaHHOE YKUCIIO0, PalliOHAILHOE YUCIIO;

e HCIIOJB30BAaTh CBOMCTBA YMCE W MpaBUja JACHCTBUN C pAllMOHAJIBHBIMU YHUCIAMU
MIPY BBHITIOJIHEHUH BBIYMCIICHUM;

e HCMOJB30BaTh MNpHM3HAKK Jenumocth Ha 2, 5, 3, 9, 10 mpu BBIIOTHECHUH
BBIUMCJICHUN U PEIICHUH HECIOXKHBIX 3a]1ay;

e BBIMNOJIHITH OKPYIJICHUE PAIIMOHATBHBIX YUCET B COOTBETCTBUU C MPABUIIAMU;

e CpaBHUBATh PAIIMOHAJILHBIC YHCIA.

B noBceaHeBHOM KU3HHU U MPU U3YYEHNH PYTUX NPEIMETOB:

e OIICHUBATbH PE3YJIbTAThl BEIYUCICHHUHN NIPHU PEIICHUN MTPAKTUUECKUX 3a/1a4;

e BBIMNOJIHITH CPABHEHUE YUCEI B PEAJIbHBIX CUTYaIUSIX;

® COCTaBJISTh YMCJIOBBIE BBIPAKEHUS TIPU PEIICHUM MTPAKTUYECKUX 3a7a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX TIPEIMETOB.

CraTucTuka v TeOpusi BEpOSITHOCTEH

e [IpencraBisaTh JaHHBIC B BUE TAOJHMII, THarPaMM,

e YHUTaTh UH(POPMAITUIO, TIPEJCTABICHHYIO B BU/IE TAOJIHIIBI, JUATPAMMBI.
TexcToBBIE 331a4H

e PemaTh HECHOXHBIE CIOKETHBIC 3aJlaud Pa3HBIX THUIIOB Ha BCE apU(DPMETHUYECKUE
JICUCTBUSI,

e CTPOWTH MOJIENb YCJIOBHS 3a/a4ul (B BHUJE TaOIUIIBI, CXEMbI, PUCYHKA), B KOTOPOI
JAHbl 3HAYEHUS ABYX M3 TPEX B3aWMOCBSI3aHHBIX BEJIMYWH, C LEJIbIO TMOWCKA PEIICHHS
3aJ1a4Hu;

e OCYIIECTBIATH CIIOCOO MOMCKA PEIISHUs 3a/1a4i, B KOTOPOM PaCCYKJIEHUE CTPOUTCS
OT yCJIOBHSI K TPEOOBAHUIO WK OT TPEOOBAHUS K YCIOBHIO;

e COCTaBJIATH IIJIaH PELICHUS 3a/1a4H;

e BBIJICJISITh ATAMbI PEIICHUS 33]1a4H;

e WHTEPIPETUPOBATH BBIYMCIUTENIBHBIE PE3YJbTaThl B 3aJaye, HCCIEI0BaTh
MOJYYEHHOE PEIICHUE 3a/1a4H;



e 3HATh pa3jMYue CKOPOCTEM OO0BEKTa B CTOSYEM BOJE, MPOTHUB TEUYEHHS] M IO
TEYEHUIO PEKH;

e peuiaTh 3a7a4M Ha HAXOXICHUE YaCTH YUCJIA U YKUCIIA IO €ro YacTy,

e pemiaTh 3a/Jayd pa3HbIX TUINOB (Ha padoTy, Ha TMOKYIKH, Ha JIBHJKECHHE),
CBA3BIBAIOLIUX TPU BEJIUYMHBI, BBIICIATH 3TH BEITUYMHBI 1 OTHOLIEHUS MEXAY HUMU;

e HAxXOJWTh MPOILEHT OT YMCJIA, YHCIO MO MPOLEHTY OT HEro, HaXOUTh MPOLIEHTHOE
OTHOLIEHUE JBYX YHUCEN, HAXOAHWTh MPOLUEHTHOE CHM)KEHHE WM IMPOLIEHTHOE IOBBIIICHUE
BEJIMYHHBI;

e peulaTh HECIOKHBIE JIOTUYECKHUE 3aa4d METOI0OM PACCYKICHUH.

B noBcegHeBHOM KU3HU U NIPU U3Yy4YEHHUHU APYTHX NPEAMETOB:

e BBIJIBUTaTh TMIOTE3bl O BO3MOYKHBIX MPEIEIbHBIX 3HAYEHUSIX HUCKOMBIX BEITUYHMH B
3aaye (enaTh NIPUKUIKY)
Harnsgnas  reomerpus
I'eomeTpuueckue purypsoi

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMH: (PUrypa, TOUKa, OTPE30K, MpsAMasd,
Jyd, JJOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbBHUK U YETBIPEXYTOJIBbHUK, IPSIMOYTOJIBHUK U
KBaJIpaT, OKPYXHOCTb W KpYT, NMPSMOYTIOJBHBIM Mapaienenunesa, kyo, map. M3obpaxars
n3y4aeMble (PUTypbl OT PyKU U C IIOMOILBIO JTUHEUKU U LIUPKYJISL.

B noBcegHeBHOM KU3HU U NPU U3yYEeHUHU APYTUX NPeAMETOB:

e pelaTh NPAaKTUYECKUE 33/1a4U C IPUMEHEHUEM IPOCTEUILINX CBOMCTB PUryp.
N3mepeHusi U BbIYMCICHUSA

e BBIIIOJIHATH W3MEPEHUE JUIMH, pAaCCTOSHUM, BEJIMYMH YIJOB, C IIOMOIIBIO
MHCTPYMEHTOB /ISl U3BMEPEHUH JUIUH U YTJIOB;

¢ BBIYUCIIATH ILIOIIAIN NPSIMOYTOJIEHUKOB.

B noBcegHeBHOM »KU3HU U NPU U3YyYeHUHU APYTUX NPeAMETOB:

e BBIYUCIIATH PACCTOSHHUS HAa MECTHOCTH B CTaHAAPTHBIX CHUTyalUsX, IUIOIIAIN
IIPSIMOYTOJIbHHUKOB;

e BBINOJHATH IPOCTEUILINE TOCTPOCHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXOAUMBIE B
pEAbHOM KU3HMU.

Hcropust MaTeMaTUKH

® OIMCHIBATh OT/IEJbHBIE BBIJAIOIIMECS PE3YJIBTATHI, ITOJYYEHHBIE B XOAE Pa3BUTHUSA
MaTE€MaTHKHU KaK HAYKH;

e 3HaThb IPUMEPHl MATEMAaTUYECKUX OTKPBITUM K HMX aBTOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS B 5-6 Kiaccax (1J1s1 o0ecreveHust
BO3MOKHOCTH YCIIEHIHOTO NMPOI0JIKeHNsI 00pa30BaHMs HA 0230BOM M YIJIy0JI€eHHOM
YPOBHSIX)

DJIeMeHTbI TEOPHU MHOKECTB H MaTeMaTHYeCKOM JJOTHUKH

e  Onepuposamv  NOHAMUAMU.  MHONICECMB0,  XAPAKMEPUCTUKU — MHONCECMEQ,
NEeMEHM MHOINCeCmed, nycmoe, KOHeyHoe U OeCKOHeYHOe MHONCECMB0, NOOMHONICECHBO,
NPUHAOTIEHCHOCTb,

e onpeodensimb NPUHAONEHCHOCHMb  INEMEHMA MHONCECMBY, 00beOUHEeHUI U
nepeceyeHur) MHONCECMS, 3a0a8amb MHONCECBO C NOMOWbIO NePeyUcieHUs 31eMeHmos,
CNI0BECHO20 ONUCAHUSL.

B noBce1HeBHOIi )KU3HU U TIPH U3YYE€HUHU APYTUX MPeIMETOB:
® PACNO3HABAMDb IO2UYECKU HEKOPPEKMHBLE BbICKA3bIBAHUSL,



* CmMpoums YenouKy YMO3aKIUeHUl Ha OCHOBE UCNONb308AHUSL NPABUIL TIOSUKU.
Yucna

o Onepuposamsv NOHAMUAMU. HAMYPALLHOE YUCTO, MHOICECMBO HAMYPATbHbIX
yucen, yenoe 4Ucio, MHOMICECMBO YelblX ducesl, 00bIKHOBEHHAsE OpoOb, decimudnas opoow,
CMeWanHoe  4UClo,  PAYUOHATbHOE  HUCTO,  MHOMNCECM80  PAYUOHANbHBIX — Yucell,
2eoMempuiecKkas UHmepnpemayus HamypaibHsiX, Yeavlx, PayuoHAIbHbIX,

®  NOHUMAMb U 0OBACHAMb CMBLCIL NOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCA,

®  GLINOIHAMb BLIYUCIEHUS, 8 MOM YUCAE C UCNONIL30BAHUEM NPUEMOB PAYUOHATILHBIX
8bIYUCTEHUL, 0OOCHOBLIBANb ANICOPUMMbL BLINOIHEHUS OSUCMBULL,

® ucnonvzosamev npuzHaku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmoul u
npou3zeedeHus ducesl NPU BbINOJHEHUU GbIYUCIEHUU U peuleHuu 3aday, 00O0CHO8bl8AMb
NPUSHAKU OeNUMOCIU,

®  GLINOIHAMb OKPY2JleHUE PAYUOHATbHBIX YUCEN C 3A0AHHOU MOYHOCMbIO,

* ynopsaoouyueamv HUCIA, 3ANUCAHHbIE 6 6U0e OObLIKHOBEHHBIX U OeCAMUYHBIX
opobeli,

o naxooumv HOJ u HOK uucen u ucnonv3o8ams ux npu peweHuu 3a0a, .

* onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMempu4ecKas UHMepnpemayusl
MOOYIA Huca.

B noBceqHeBHOM »KU3HYU U NPU U3YyYeHUHU APYTUX NPEeIMETOB:

*  NpuUMeHAMb NPAsUIA NPUOTUNCEHHBIX BbIYUCICHUL NPU PeueHUU NPAKmudecKux
3a0a4 U peuweHuy 3a0ay Opyaux y4eoHvix npeomemos;

®  GLINOIHAMb CPABHEHUEe Pe3YIbMamos SbIUUCICHUL NPU peueHUU NPAKmMu4ecKux
3a0ay, 6 Mom Yucie NPUOTUNCEHHBIX BbIYUCTEHULL

®  COCMABNAMb YUCTLOBblE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU peuleHul
NPAKMUYecKux 3a0ad u 3a0a4 U3 opyaux yueOHulx npeomemos.

YpaBHeHMs U HEPAaBEHCTBA

o Onepuposamsv NOHAMUAMU. PABEHCMEO, YUCI080€ PABECHCM B0, YDABHEHUE, KOPEHb
VPasHeHusl, peuileHue YpasHeHus, YUcl080e HepaseHCmao.

CrarucTiKka M TeOpHus BEPOATHOCTEH

e  Onepuposamsv NOHAMUAMU. CMOAOYAMblE U KpPY2osble Ouazpammvl, maodauybsl
OaHHbIX, CpeOHee apughmemuuecxoe,

®  U361eKaAmMb, UHDOPMAYUIO, NPeOCMABIEeHHYI0 8 MabIUYax, Ha OUAcPaAMMAx;

* cocmasgnamvb mabauysl, CMPOUmMs OUASPAMMYL HA OCHOBE OAHHBIX.

B noBceqHeBHOM KU3HU U TIPU U3yYeHUHU APYTHX MPEeIMETOB:

* u36leKamb,  UHMEPNPemuposamv U  npeobpazosvieamsv  UHGOpMAyUIo,
npeoCcmasieHuyro 6 madauyax u Ha OuaspamMmax, Ompax)carwyro ceoucmea u
Xapaxkmepucmukuy peaibHblX Npoyeccos U sAGJNeHU.

TexkcToBbIE 321a4M

o Pewamsv npocmuvle u CclodiCHble 3a0a4u PA3HLIX MUNOB, A MAKdHCce 3a0adu
NOBBLILUEHHOU MPYOHOCMU,

®  UCNONB308aMb pA3HbIe KPAMKUE 3ANUCU KAK MOOENU MeKCMO8 CIONCHLIX 3a0ay
0J151 NOCIMPOEHUsL NOUCKOBOLL CXeMbl U peueHUs 3a0a4;

® 3HamMb U NpUMeHAmb 00a Cnocoda Noucka peuweHus 3aoay (om mpeboeaHus K
VCI08UIO U OM YCI08USL K MPebOBAHUIO),

*  MOOenUPOB8ams PACCyHcOeHUss NPU NOUCKe peuleHuss 3a0ay ¢ NoMoubio epag-
cxemul,



e 8bIOEIAMb IMANDL PeULeHUs 3A0a4U U COOEPAHCAHUE KAAHCO020 IMAanda,

*  UHMEPNPemuposams BbIUUCIUMENbHbIE pe3VIbmamsl 6 3adave, UCC1ed08amb
NOJIy4YeHHOe peulenue 3a0adu,

*  QHAMU3UPOBAMb BCEBO3MOMNCHBIE CUMYAYUU B3AUMHO20 DPACNOJIONCEHUS O08YX
00beKmMo8 U U3MEeHeHUe UX XapaKmepucmux npu COBMeCmHOM 0BUNCEHUU (CKOPOCMb, 8peMsl,
paccmosnue) npu pewerHuu 3a0ay Ha 08UdiCeHUe 08YX 00beKmo8 KAK 8 OOHOM, MaK U 6
NPOMUBONOJIOHNCHBIX HANPABLEHUSIX,

®  UCCNe008amMb BCEBO3MOIICHbIE CUMYAYUU NPU peueHUuU 3a0ay HA O08UdNCEHUe NO
peKe, paccmampusams pasHvle CUCmeMbl Omcuema,

* peuiamsv pasHOOOPA3HblE 3a0a4U «HA YACTUY,

e pewamsv u 000CHOBbIEAMb CB0€ peuieHue 3a0ay (8vloemb MaAmemMamuiecKyro
OCHOBY) HA HAXOMCOEHUe YACMU YUCIA U YUCIA NO €20 4acmu HA OCHO8e KOHKDEMHO20
cmuleaa 0poou,

® 0CO3HABamMb U OOBACHAMb UOEHMUYHOCMb 3A0a4 PA3HbIX MUNO0S, CEA3bIBAIOUUX
mpu eeIuduHsvl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE), BblOeSAMb MU GeIUYUHbL U
OMHOWEHUST MeHCOy HUMU, NPUMEHAMb UX NpU peuwlenuu 3a0ai, KOHCMPYUpO8ams
cobcmeennbvle 3a0a4u YKA3aHHbIX MUNOS.

B noBceqHeBHOM KM3HU U MPHU U3YUYEHUH JPYTUX MPeIMETOB:

*  Gul0eNAMb NpU peuleHul 3a0ai Xapakmepucmuku paccmampusaemorl 8 3alaye
cumyayuu, OmMIUYHble Om  peanlbHblx (me, Om  KOMOPbIX  abCmpasupos8anicy),
KOHCIMPYUpo8ams HOGble CUMYAYUU C YYEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCIU, Npu
peutenuy 3a0ay Ha KOHYeHmpayuu, y4umoleams nIOMHOCMb 6eujecmed,

e pewamsv U KOHCMPYUPOBAMb 3A0aYlU HA OCHOBE pPACCMOMPEHUS PeanlbHbIX
cumyayutl, 8 KOMopwvlx He mpeoyemcsi MOYHbIU BbIYUCTUMENLHBIU Pe3)Ibmam,

® pewamsb 3a0auu HA OBUJICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCTEeMbl
omcuema.

Harasagnasa reoMeTpus
I'eomerpuueckue ¢purypsi

o Uszenexamv, uHmepnpemupogams U  NPeoopPaA3’06vleaAmMsv  UHGOpMAYUlo O
2eoMempuieckux ueypax, npeocmasieHHyI0 Ha Yepmextcax,

* uzoOpadicamv uzydaemvie @ueypvl Oom pPYKU U C NOMOWDBIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.

N3mepeHusi U BbIYMCTEHUS

®  GLINOMHAMb U3SMepeHue ONIUH, PACCMOAHUL, BelUYUH Y2108, C HOMOUBIO
UHCMPYMEHMO8 OJisl U3MEPEHUU ONIUH U Y208,

®  GuIUUCIAMb NAOWAOU NPAMOY2OIbHUKOB, K8AOPAmos, 00bemMbl NPIMOY20IbHbIX
napannenenuneoos, Kyooa.

B noBceqHeBHOM KU3HYU U PHU U3yYeHUHU APYTHX MPEIMETOB:

®  GLIUUCTAMb PACCMOSAHUA HA MECMHOCMU 8 CIMAHOAPMHbBIX CUMYAYUsxX, Niouwaou
Y4acmKo8 npsamMoy20abHOU opmbl, 00beMbl KOMHAM,

J 8bINOIHAMb NPOCMeluUe NOCMpPOeHUs HA MECIMHOCMU, He0OX00UMble 8 PealbHOl

JHCUBHU,

®  OYeHUBAMb pasmepvl PeAbHbIX 00BEKMO8 OKPYICAIOUIe20 MUPA.

HcTropust MaTeMaTUKU

o Xapaxmepuzoeams — 6KIA0  BbIOAIOWUXCA — MAMEMAMUKO8 8  pazeumue

MaAmemMamuxy U UHbIX HAYYHBIX 00Oaacmell.



BoinyckHnk HayuyuTces B /-9 kiaccax (/151 HCOJIb30BAHNS B OBCEIHEBHOM KU3HH U
o0ecreyeHsi BO3MOKHOCTH YCIEIIHOTO MPOJX0JIKeHNs1 00pa3oBaHusA HA 02a30BOM
YPOBHE)
JJIeMEHTbI TEOPHUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH

e OnepupoBarb Ha 0a30BOM YPOBHEMOHSATUSMU: MHOXKECTBO, JIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAJICKHOCTH;

® 33j7aBaTh MHOKECTBA MEPEUUCICHUEM UX FJIEMEHTOB;

® HaXOJUTh NepeceyeHue, 00beIMHEHUE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYaIIUSX;

® OnepupoBaTh Ha 0A30BOM YpPOBHE MOHSATUSAMHU: ONpENEICHUE, aKCUOMa, TEOpeMa,
J0Ka3aTeNbCTBO;

® [IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI TSI TOATBEPKICHUSI CBOUX BBICKAa3bIBAHUM.
B noBceqHeBHOM »KU3HU U NIPU U3yYeHUHU APYTUX NPeIMETOB:

® HCIOJIb30BaTh TpapuuecKkoe MpeCTaBICHUEe MHOXKECTB IS ONMMCAHUS PEaTbHBIX
MIPOIIECCOB U ABJICHUH, IPU PEIICHUU 3a]1a4 APYTUX YU4EOHBIX MPEIMETOB.

Yucaa

e OrnepupoBarh Ha 0a30BOM YPOBHE MOHATUSMH: HaTypajIbHOE YUCIIO, I[€JI0€ YHUCIIO,
OOBIKHOBEHHAsI ApOoOb, JecATHYHas Jpo0b, CMeEIIaHHas JApoOb, palMOHAJIBLHOE YHCIIO,
apuMETHICCKUIM KBaIpaTHBIN KOPEHb;

® KCIIOJIb30BaTh CBOWCTBA YWCEJ W MNpaBWwila JCHCTBUM MPU  BBIIIOJHEHUHU
BBIYMCIICHU;

® CHOJIB30BaTh IMpPU3HAKKM JAeauMocth Ha 2, 5, 3, 9, 10 mpu BhINOJHEHUH
BBIYMCIICHUI U PEIICHUN HECIIOKHBIX 33]1a4;

®  BBINOJHATH OKPYTJICHUE PAIMOHAIBHBIX YMUCEII B COOTBETCTBUU C IIPaBUJIAMU;

® OIICHMBATh 3HAYEHUE KBAJIPATHOTO KOPHS U3 MOJI0KUTEIBHOTO 1IEJI0TO YUCIIa;

® pAacIO3HaBaTh PAllMOHAJIBHBIE U UPPALIMOHAIBHBIC YHCIIA;

® CpaBHHBATH YUCIIA.
B noBcexHeBHOI KM3HM U IPH U3YYEHUM APYTUX NMPEIMETOB:

®  OIICHUBATh PE3YJbTATHI BEIYUCICHUN MPU PEIICHUU TPAKTUYECKUX 3a]1a4;

®  BBINOJHATH CPABHEHUE YUCEII B PEATTBHBIX CUTYAlUsIX;

® COCTAaBJIATH YHCJIOBBIC BHIPAXKECHUS MIPU PEIICHUH MPAKTUYECCKUX 3a7a4 U 3a]1a4 U3
JIPYTUX y4eOHBIX TIPEIMETOB.
ToxnecTBeHHbIE PE0OPA30BAHNS

e BrINojgHATH HECJIOXKHBIE MpPeoOpa3oBaHusl JJIsl BRIUUCICHHUS 3HAUYCHHUM UYHCIIOBBIX
BBIPAKECHUN, COJEPKAIIMX CTENECHW C HATypaJdbHbIM II0Ka3aTeJIeM, CTEIEHU C LEJbIM
OTpHUIIATEIIbHBIM MOKA3aTEeIIEM;

e BBHIIIOJHATH HECJIOKHBIE MPeoOpa3oBaHMUS IIEJIbIX BBIPAXKEHUIN: PaCKPHIBAThH
CKOOKH, MPUBOJAUTH MTOJI00HKIE CIaracMsle;

® UCIOJK30BaTh (POPMYJIBI COKPAIICHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBaJpaT
Pa3HOCTH, pa3HOCTb KBAJPATOB) ISl YIPOILLUEHHUS BIYMCICHUM 3HAUEHHUI BhIpAKEHUI;

e BBHIIIOJHATH HECJOXKHBIC MPeoOpa3oBaHUs JAPOOHO-IMHEHHBIX BBIPAXKCHUN U
BBIPAKCHUH C KBAJIPATHBIMU KOPHSIMH.
B noBcexHeBHOM KM3HM U NIPH U3YYEHUH APYITUX NPEAMETOB:

® [OHMMATh CMBICII 3AIIMCH YHCJIA B CTAHIAPTHOM BUJIE;

e onepupoBaTh Ha 6a30BOM YPOBHE MOHATHEM «CTaHIAPTHAsI 3alIUCh YUCTIaY.
YpaBHeHHs ¥ HEPaBeHCTBA



e OnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSIMHU: PABEHCTBO, YMCIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHUS, PELLICHUE YPABHEHHUS, YACIOBOE HEPABEHCTBO, HEPABEHCTBO,
pElIeHNE HEPABEHCTBA;

® [IPOBEPATH CIPABEIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTrh JIMHEWHbIE HEPAaBEHCTBA M HECJIOXKHBIE HEPABEHCTBA, CBOJSIIMECS K
JIMHCUHBIM,;

® pelIaTh CUCTEMBI HECTIOKHBIX JTUHEHHBIX YPABHEHHI, HEPABEHCTB;

® TIPOBEPATH, ABISETCA JIU JAHHOE YHUCIIO PEIICHUEM YpaBHEHUS (HEPABEHCTBA);

® pelaTh KBaJipaTHbIE ypaBHEHUS M0 (hOpMyJie KOpHEH KBaJAPaTHOIO yPaBHEHUS;

e U300pa)kaTh PEIICHNS HEPABEHCTB U UX CUCTEM Ha YHUCIOBOM MPSAMOIl.

B noBcegHeBHOM »KU3HU U NIPU U3YyYeHUHU APYTUX NPeAMETOB:

® COCTaBJIATH U PELIATh JINHENHBIE YPABHEHUS [IPU PELICHUU 3a/1a4, BOSHUKAIOIIUX B
APYTUX Y4eOHBIX MpeaMeTax.

DOYyHKIUHA

e HaxoauTte 3HaueHue QYHKUIUHU MO 33JaHHOMY 3HAYEHUIO apryMEHTa;

® HAaxOJUTh 3HAUYEHUE apryMEHTa IO 33JJaHHOMY 3HAUY€HUIO ()YHKIUU B HECJIOKHBIX
CUTYaIUSIX;

® ONpeAeNiITh MOJIOKEHUE TOYKH IO €€ KOOpAMHATaM, KOOPJAWHATHI TOYKH MO €€
MOJIOKEHUIO Ha KOOPJIMHATHOM TJIOCKOCTH;

e 10 rpadpuKy HaXOAWUTh OO0JACTh OINPEIECICHHUS, MHOXKECTBO 3HAUYCHHUH, HYJIU
GyHKIMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKHM BO3pAcTaHHUs W YOBIBaHUS,
HauOoJIbIlIee U HAMMEHbIIee 3HaUeHNUs (PyHKLNU;

® CTpOUTH IrpaduK JIMHEHHON QYHKIUY;

® T[pOBEPATh, SBISAETCA JHM JaHHBIM Trpapuk TpadukoM 3agaHHON (QYHKIIMK
(JIMHEWHOM, KBaIpaTUYHOU, 00paTHOM MPONOPLUHUOHATBHOCTH);

e OnpeAensITh NpUOIMKEHHbIC 3HAUCHHSI KOOPAMHAT TOYKH MepecedeHus: rpadukon
(hyHKIIHIA;

e omnepupoBaTb Ha 0a30BOM  ypOBHE MOHATHSMH:  IOCIEAOBATEIHHOCTD,
apupmMeTnyecKas Nporpeccus, FreOMeTpruiecKas Mporpeccus;

e pewmarh 3a7a4d Ha MPOTPECCHUU, B KOTOPBIX OTBET MOXET OBbITh MOIYy4YeH
HETOCPECTBEHHBIM MOJICUETOM 03 MpUMEeHEHUs popMy.

B noBcegHeBHOM »KM3HU U NIPU U3Yy4YEHHUHU APYTHX NPEAMETOB:

® JCIOJIb30BaTh TpaUKU peasibHbIX MPOLECCOB U 3aBUCUMOCTEH IJIsl ONpeeIeHUs
UX CBOMCTB (HauOOJIbIIME M HAUMEHBIIME 3HAYCHMS, NPOMEKYTKH BO3PACTAHUS U
yOBIBaHMS, 00IACTH MOJOKUTEIBHBIX U OTPULATEIBHBIX 3HAUYEHUH U T.11.);

® JCIOJIb30BaTh CBOMCTBA JIMHEHHOU QYHKIIUU U €€ TpaduK MPH PEIICHUH 3a/1a4 U3
APYTUX Y4EOHBIX MPEIMETOB.

CraTtucTuka M Teopusi BepOATHOCTEM

e llmerp mpeacTaBlieHME O CTAaTUCTUYECKUX XapaKTEPUCTUKAaX, BEPOSTHOCTU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33]a4ax;

e pemars NOpoCcTeHIIMEe KOMOMHATOPHBIE  3aJayd  METOAOM  NPSAMOro |
OpraHU30BaHHOTO TIepedopa;

® [IPECTaBIIATH JaHHBIE B BUJIE TA0JIULI, AUArpamMM, rpapuKoB;

® yUTaTh MH(POPMAIKIO, IPEACTABICHHYIO B BUJIE TAOJIUIIbI, TUAarpaMMBbl, TpaduKa;

® OIpenessiTh OCHOBHBIE CTATUCTHUECKUE XaPaKTEPUCTUKU YHCIOBBIX HAOOPOB;

® OLIEHUBAThH BEPOSTHOCTH COOBITUS B MPOCTEHIINX CITy4asix;



® UMETh NPEJICTABIICHUE O POJIA 3aKOHA OOJIBILIMX YMCE B MACCOBBIX SIBJICHUSIX.
B noBceqHeBHOM »KU3HYU U NPU U3yYeHUHU APYTUX NPeAMETOB:

® OLIEHUBATh KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Tepedopa;

® UMETh MPEJCTABICHUE O POJIM MPAKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI;

® CpaBHMBAThb OCHOBHBIE CTAaTUCTUYECKHE XapaKTEPUCTUKH, TOIYYCHHbIE B
npoliecce pelieH s MPUKIATHON 3a7]auM, U3YUEHUSI PEAIbHOTO SBJICHHUS;

® OLIGHUBATH BEPOSTHOCTh pPeaIbHBIX COOBITHI U SIBJCHUI B HECIOKHBIX CUTYaIHSIX.
TekcToBbIC 3212a4UH

e PemaTh HeClIOKHBIE CIOKETHBIE 3aJ]aud Pa3HbIX TUIIOB Ha BCe apu(pMETUUYECKUE
JICHCTBUSI,

® CTpOUTh MOJENb YCIOBUSA 3ajayu (B BHUAE TaOJMIIbl, CXEMbl, PUCYHKA WIIU
YpaBHEHUS), B KOTOPOM JaHbl 3HAYEHUS JABYX U3 TPEX B3aUMOCBSI3AHHBIX BEJINYUH, C LEIBIO
MOMCKa PEIICHUs 3a4a4H;

® OCYHIECTBJISTH CIOCOO TMOMCKA PEIICHHs 3aJaud, B KOTOPOM paCCyKJIECHUE
CTPOMTCSI OT YCJIOBUS K TPEOOBAaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

®  COCTAaBJIATH IUIAH PELICHUS 33/1a4H;

®  BBIJCIATH JTAIlbl PEIICHMS 33/1a4U;

® UHTEPIPETUPOBATh BBIYMCIHUTENbHBIE pE3ylbTaThl B 3aJade, MCCIEI0BaTh
MOJIyYEHHOE PEIICHHE 3a1a4H;

® 3HaTh pPa3IUYUE CKOPOCTEH OOBEKTa B CTOSlUEH BOJE, MPOTHB TEYEHUS] U IIO
TEYEHUIO PEKH;

e pelIaTh 33/1a4¥ Ha HAXO0KJICHNWE YaCTH YMCia M YUCIIa [0 €0 YacTy;

e pewmath 3aJayd pa3HbIX THUNOB (Ha paldOTy, Ha TOKYNKH, Ha JBM)XECHHE),
CBSA3BIBAIOIIUX TPU BEJIUYMHBI, BBIICIATH 3T BEIUYMHBI 1 OTHOLIEHUS MEXIY HUMU;

® HaXOJUTh MPOLIEHT OT YMCJIA, YUCIIO IO MIPOLEHTY OT HEr0, HAXOAUTh MPOLEHTHOE
CHW)KEHHUE WIH MTPOLICHTHOE MTOBBIIICHUE BEJINYUHBI,

® pelIaTh HECIOKHBIE JOTUYECKHUE 3a/1a4l METOJIOM PaCCYKICHUI.
B noBcegHeBHOM »KM3HU U NIPU U3YyYeHUHU APYTUX NPeAMETOB:

® BBIIBUIAaTh I'MIOTE3bl O BO3MOXKHBIX IPEIEIbHBIX 3HAYEHUSAX HCKOMBIX B 3a/aye
BEJIMYUH (JIeJaTh TPUKUIKY).
I'eomerpuueckue purypsoi

e OmnepupoBaTh Ha 6230BOM YPOBHE MOHATHUSIMHU T'€OMETPUUECKUX PUTYD;

e U3BIEKaTh HWHPOPMAIMIO O TEOMETPUYECKHX (UTypax, MPeICTaBICHHYI0 Ha
YyepTekax B IBHOM BUJIE;

® [PUMEHAThH ISl pelIeHUs 3a7ady reoMeTpuyeckue (akThl, €CIH YCIOBUS HX
MPUMEHEHUS 3aJ1aHbl B IBHOU (opMme;

e pelaTh 337a4d HA HAXOXK/IEHHE T€OMETPUYECKUX BEIWYHMH MO o0pa3uam Wiu
QJIITOpUTMaM.
B noBcegHeBHOM »KM3HU U NIPU U3YyYEHHUHU APYTUX NPEAMETOB:

® 1CIOJIb30BaTh CBOWMCTBA T€OMETPUUYECKUX (PUTYp JUIsl PEIICHMs] TUIIOBBIX 3aj1ad,
BO3HMKAIOIIMX B CUTYalUsIX MOBCEHEBHOM )KM3HU, 3a]1a4 IPAKTHYECKOTO COAEPIKAHHUS.
OTHowICHUSs

e OnepupoBarb Ha 0a30BOM YypOBHE IMOHSATUSMU: PABEHCTBO (UTYp, paBHbIC
¢burypsl, paBeHCTBO TPEYTrOJBbHUKOB, MAPAJICIbHOCTh MPSAMBIX, MNEPHEHAUKYISIPHOCTH
NPSAMBIX, YTJIbl MEKIY NMPSAMBIMU, IEPIEHINUKYJIISP, HAKJIOHHAS, TPOCKIU.



B noBcexHeBHOM KM3HM U NIPH U3YYEHUM APYITUX NMPEAMETOB:

® JCIOJB30BaTh OTHOLUEHHMS [JISl PELICHUS MPOCTEUIINX 3a/layd, BO3HUKAOIINX B
pEabHOM KU3HH.
N3Mepennsi v BbIYUCICHUS

e DBbINONHAT, W3MEPEHUE [UIMH, PACCTOSHHM, BEJIWYUH YIJIOB, C IOMOIIBIO
WHCTPYMEHTOB JIJISI U3MEPEHUM JJIMH U YTJIOB;

® TPUMEHATH (POPMYJIBI MEPUMETPA, MJIOMATH W 00beMa, TUIOIIAAN TTOBEPXHOCTH
OTAEIbHBIX MHOTOIPAaHHUKOB MPU BBIYUCIICHUSX, KOTJA BCE JaHHBIC UMEIOTCA B YCIIOBUU;

e 1npuMeHiTh Teopemy lludaropa, 6a30Bbie TPUTOHOMETPUUECKHUE COOTHOILICHUS
IUIS1 BBIYMCIIEHUS JJIUH, PACCTOSIHUM, TJIOMIAIEH B IPOCTEUIINX CITydasiX.
B noBcexHeBHOM KM3HM U NIPH U3YYCHUHM APYTHX NPEAMETOB:

® BBIUMUCIATH PACCTOSIHUS HAa MECTHOCTHM B CTaHIAPTHBIX CHUTYAIUAX, IUIOMIAAU B
MPOCTEUIINX CIIy4asiX, TPUMEHAITh (HOPMYJIbI B MPOCTEUININUX CUTYyalUsX B MOBCEIHEBHOMN
KU3HU.
I'eomeTpuyeckune nocTpoeHust

e l300paxkarh TUIOBBIE TJIOCKUE (DUTYPHI U (PUTYpPBI B MPOCTPAHCTBE OT PYKU U C
MMOMOIIIbIO HHCTPYMEHTOB.
B noBcexHeBHOM KM3HM U NIPH U3YYEHUHM APYIUX NPEAMETOB:

® BBIMNOJHATH MPOCTEUIIINE TTOCTPOCHUSI HA MECTHOCTH, HEOOXOJIMMBbIE B pealbHOM
KU3HU.
I'eomeTpuueckue npeodpasoBanus

o Crpouts Qurypy, CAMMETPUUHYIO JaHHOU (PUTYpe OTHOCUTETHLHO OCU M TOUKH.
B noBcexHeBHOM KM3HHM U NIPH U3YYECHUM APYITHX NPEAMETOB:

® pacro3HaBaTh JBMKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

® pacro3HaBaTh CHMMETPUYHBIC (PUTYPHI B OKPYKAIOIIEM MUPE.
BekTOpbI ¥ KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBarh Ha 0a30BOM ypOBHE TOHSTHUSAMH BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA MIOCKOCTH;

® OmNpeAcsisiTh MNPUOJIUIKEHHO KOOPJAUHATBI TOYKKM IO €€ M300paKeHUI0 Ha
KOOPJAWHATHOU MJIOCKOCTH.
B noBcexHeBHOM KM3HHM U NIPH U3YYEHUHM APYITHX NPEAMETOB:

® CHOJIb30BaTh BEKTOPHl JUIA PELICHUS NPOCTEHIINX 3a4a4 Ha OIpeIeciCHUe
CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHHS.

HcTropust MaTeMaTUKU

e OnuceIBaTh OTACIBHBIE BBIIAOIIMECS PE3YJIbTATHI, TOJTYYEHHBIE B XOAE PA3BUTHS
MaTeMaTUKHU KaK HayKH;

® 3HaTh IIPUMEPBl MATEMATUYECKMX OTKPBITHM MW WX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

® [IOHMMATh POJIb MATEMATUKH B pa3BuThu Poccuu.
MeToabl MATEMATUKH

e BriOupars nmoaxonauuii M3y4eHHBIM METOA ISl PEUICHHUs] H3YyYEHHBIX THIIOB
MaTeMaTUYECKUX 3a7a4;

e [lpuBoguTh nDpPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B OKPYXKaIOLIEH
JNEUCTBUTEIBHOCTH Y TPOU3BENCHUSAX UCKYCCTBA.



BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHThCS B 7-9 Ki1accax 1/ o0ecniedeHus
BO3MOKHOCTH yCIIEIIHOTO MPOA0JIKeHUS 00pPa30BaHUA HA 0230BOM H YIJIyOJI€HHOM
YPOBHSX
DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOI JTOTUKH

o Onepuposamv NOHAMUAMU: ONpeoeieHue, meopemd, aKCUOMA, MHOMICECmEBO,
Xapakxmepucmuku MHONCECMBA, GNeMEeHmM MHONCeCmad, nycmoe, KOHeuHoe u OecKoneuHoe
MHOHCECMBO, NOOMHOIHCECBO, NPUHAODTIEHCHOCTb, BKAIOUEHUE, PABEHCNEO MHONCECTE,

®  U300padcamb MHOMCECMEA U OMHOULEHUE MHONCECTNE C NOMOWBIO KPY208 Jinepa;

® onpedensamv NPUHAONEHCHOCMb  INEMEHMA  MHOMCeCms8y, 00beOUHeHulo U
nepeceyueHur0 MHOXCeCms;

®  300a6amb MHOMCECMBO C HOMOWDBIO NEPEUUCIeHUS INEeMEHMO8, Cl0BECHO20
ONUCAHUSL,

® onepupogamv  NOHAMUAMU:  BbICKA3LIGAHUE,  UCMUHHOCMbL U  JIOHCHOCHb
8bICKA3bIGAHUS, OMPUYAHUE BbICKA3LIGAHULU, ONEpayuu HAO BbICKAZLIBAHUSAMU. U, UTU, He,
VCI08HbLE 8bICKA3LIGAHUS (UMNIUKAYUU),

®  CcmMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIBAHULI.
B noBceqHeBHOM KU3HU U NPU U3YyYEeHUHU APYTUX NMPeIMETOB:

® CcmMpoums Yenouku yMo3aKioueHUll Ha OCHO8€e UCNOIb308AHUS NPABUTL IOSUKU,

®  UCNONBL308AMb MHONCECMBA, ONEPayuu ¢ MHONCECMBAMU, UX epaghuueckoe
npeocmasnenue 0Jisl ONUCAHUSL PeaibHbIX NPOYECCO8 U S6TeHU.
Yucaa

o Onepuposamv HNOHAMUAMU. MHONCECMBO HAMYPANbHBIX YUCEN, MHOHICECHEO
Yenvix yucen, MHOMCECMBO DAYUOHANbHBIX YUCEN, UPPAYUOHATIbHOE YUCTO, K8aOpamHblll
KOpEeHb, MHONMCECMBO  OCUCMBUMENbHbIX — YUCET, 2e0MEempUdecKas UuHmepnpemayus
HAmMypaibHuIX, YeblX, payuoOHANIbHbIX, OCUCTN8UMENbHbIX YUCE],

®  NOHUMAMb U 0OOBACHAMb CMbLCTL HOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCA,

®  GBINONHAMY BLIYUCTEHUSL, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX
BLIYUCTICHULL

®  GLINOIHAMb OKPY2NIeHUE PAYUOHATLHBIX YUCEN C 3A0AHHOU MOYHOCMbIO,

®  CpagHUBAMb PAYUOHANbHBIE U UPPAYUOHATILHBIE YUCIA,

®  npeodcmasisims PAYUOHAIbHOE YUCIO 8 8UOe 0eCAMUYHOU OpodU

®  YNopsa0ouUBaAmMb YUC/A, 3ANUCAHHBIE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU OpooOuU;

e naxooumv HO/J u HOK wucen u ucnoniv3oeamo ux npu peuienuu 3a0au.
B noBceqHeBHOM KU3HU U NPU U3YyYEHUHU APYTUX NPEeIMETOB:

® NpuUMeHAMb Npasula NPUOIUINCEHHBIX BLIYUCIECHUL NPU peueHUU NPaKmuiecKux
3a0a4 u peweHuu 3a0ay opyaux y4eoHvix npeomemos;

®  GBINONHAMb CPAGHEHUE De3YIbMAmOo8 GbIYUCIeHUN NPU peuleHUU NPaAKmuyecKux
3a0a4, 8 mom yucjie nPUObIUNHCEHHbIX GbIYUCTEHUL

® cocmasnamv U OYEHUBAMb YUCTOBbIE GbIPANCEHUS NPU PeuleHUUu NPAKMmuyecKux
3a0a4 u 3a0a4 u3 Opyeux y4eonvlx npeomemos;

® 3anucvieamv U  OKpY2lIAMb  YUCIOBblE  3HAYEHUS  PeabHblX  GelUYUH  C
UCNONIb308AHUEM DAZHBIX CUCTNEM UBMEPEHUS.
ToxknecTBeHHBbIE MPEO0Opa30BaHUSA

e  Onepuposamb NOHAMUAMU CMENEHU C HAMYPAIbHLIM NOKA3ameneM, CmeneHu ¢
yenvimM OmpuyamenbHulM HoKazamenem,



®  GLINOIHAML NPeoOPA30BAHUSL YENbIX BbIPAJCEHUU: Oelicmeus ¢ O0OHOYLIEeHAMU
(cnoorcenue, goluumanue, YyMHod CEHUE), 0eUCmeus C MHO20UAEHAMU (ClOJCeHUe, blYUMAaHUe,
VMHOJCEHUE),

®  GLINOJHAML PA3IONCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8bIHEeCeHUe 3a CKOOKY, 2PYRNUPOBKA, UCNONIb308aHUe DOPMYI COKPAUWEHHO20 YMHONCEHUSL,

®  guldensImb K8AOPAm CyMMbl U PASHOCMU OOHOUNIEHO8,

®  PACKIA0bIBAMb HA MHONCUMENU KBAOPAMHBIL MPEXUieH,

®  GLINOJHAMb NPeoOPA30BAHUL BLIPANCEHUU, COOEPHCAUUX CMENeHU C YeablMu
OMPUYAMENbHBIMU NOKA3AMENAMU, Nepexooums Om 3anuci 6 6ude CmeneHu ¢ Yyeavim
ompuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOIHAMb NPeobpa308anus OPOOHO-PAYUOHAILHLIX BbIPANCEHUI: COKpaujeHue
Opobeli, npusedenue aneedopauyeckux opodell K obwemy 3HAMEeHAmeno, ClONCeHUe,
VMHOJICEHUe, OelleHue ancebpaudeckux Opobel, 6038edeHue aneebpauyeckolr o0poou 6
HAMYPAIbHYI0 U Yerylo OmpuyamenbHyio Cmenens;

®  GLINOIHAMb NPEOOPA30BAHUS BLIPANCEHULL, COOEPHCAUSUX KBAOPAMHBLE KOPHU,

® gulOenAmb K8aopam CYMMbl UMY  PASHOCMU  OBYYIeHA 8  BbIPANCEHUSX,
cooeparcaujux KeaopamHvle KOpHU,

®  GLINOIHAMb NPE0OPA30BAHUS BBIPANCEHULL, COOEPAHCAUUX MOOYTb.
B noBceqHeBHOM »KU3HYU U NPU U3YyYeHUHU APYTUX NPEeIMETOB:

®  GLINONHAMb Npeobpazosamus U Oelcmeus ¢ 4YUCIamu, 3ANUCAHHBIMU 8
CMAaHOApmMHOM 8UOe;

®  GLINOJIHAMb NPeoOPA308aAHUsL ANCOPAUUECKUX BLIPANCEHUL NPU peuleHuu 3aday
opyaux yuebHvix npeomemos.
YpaBHeHMs U HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPABHEHUe, HEPABEHCMBO, KOPEeHb VYPAGHEHUS,
peuienue HepaseHcmed, pPAGHOCUNIbHbIE YVPASHEHUs, 001acmb ONnpeoenenus YpasHeHUs.
(hepasencmea, cucmemol ypagHeHUU UIU HEPABEHCME),

® peuwiams JUHEUHblE YPAGHEHUS U YPAGHEHUS, CBOOUMbLE K TUHEIHbIM C NOMOUbIO
MOIHCOECMBEHHBIX NPEoOPA30BAHUL,

® pewamsv K6AOpammuvie YPAGHEHUs U YPABHEHUs, C800uMble K KBAOPAMHLIM C
HOMOUWBIO MOACOECNBEHHBIX NPeodPA306aHULL

® peuiamsv OpoOHO-IUHEHbIE YPABHEHUSL,

® pewamb  npocmeuwiue  UppayuUoOHaibHble  ypaeHenus — euda  \[f(x)=a,
JI)=J9(¥ ;

® peulams ypagHeHUs UOA X'=a;

® pewamv YPAGHEHUs CNOCOOOM  pPA3NOJNCEHUS. HA MHOJMCUMENU U  3AMeHbl
nepemeHHOl,

®  UCNONB308ANb MEMOO UHMEPBANO08 OISl peUleHUs YelblX U OPOOHO-PAYUOHATbHBIX
HepaseHCcms,

® pewamy NUHElHble YPAGHEHUS U HEPABEHCIEA C NaAPAMEMpPamu;

®  peulams HeCl0NHCHbIE KBAOPAMHbLE YPABHEHUSL C NAPAMEMPOM;

®  peulams HeClONHCHbLE CUCEMDbL IUHEUHBIX YPAGHEHUL C NAPAMEMPAMU,

® peuwiams HeCI0MCHbIE YPAGHEHUS 8 YENbIX YUCTAX.
B noBceqHeBHOM »KU3HU U NPU U3YyYeHUHU JPYTUX NPeAMETOB:




® cocmaeniamv U peulams JUHelHble U K8AOpamHbvle YPAGHEeHUsl, YPAGHEHUs, K HUM
ceoosuuecs, cucmemvl JTUHEUHLIX YPABHEHUl, HepaeeHcme Npu peuleHuu 3aday Opyeux
VueOHbIX npeoMemos,

®  GLINOJHAMb OYEHKY NPAagoono0oous pe3yibmamos, NOLYYaemblx Npu peuleHuu
JIUHEUHbIX U KBAOPAMHBIX YPAGHEHUU U CUCEeM JTUHElHbIX YPAGHEeHULl U HepageHcme npu
peuenuu 3a0ad Opy2ux y4eoOHvlx npeomemos;,

® gulOUpPamMb COOMEEMCMBYIOWUE YPAGHEHUS, HePAGeHCMBA UMU UX cucmemvl OJis
COCMABNEHUsT MAMEMAMU4ecKol Mooelu 3A0aHHOU PeanbHOU CUMyayuu uiu NpuxkiaoHou
3a0ayu;

®  yMemb UHMEPNPEMUPO8amsd NOJYUEeHHbIU NPU peuleHuU YPasHe s, HepaseHCcmed
UMY cucmemvl pe3yibmam 6 KOHmeKcme 3d0AHHOU peanbHOU CUmyayuu uiu ApUuKiaoHou
3a0ayu.
DyHKUMHA

o Onepuposamv noHAMUAMU: QYHKYUOHAIbHAS 3A6UCUMOCIb, (DYHKYUS, epagux
dyHKyuu, Ccnocoovl 3a0aHusi QYHKYUU, apeymeHm u 3HadeHue @yHKyuu, o0oaacmo
onpeoeieHuss U  MHOMCECMBO 3HAYEHUU (QYHKYuu, HYI  @QYHKYUU, NpoMenHCymru
3HAKONOCMOAHCMBA, MOHOMOHHOCIb PYHKYUU, YeMHOCb/HeUemHOCb YHKYUU,

o cmpoumsv  2pagpuku  AUHEUHOU,  KBAOPpAMUYHOU  (QYHKYUl,  0OpaAmHou
NPONOPYUOHATLHOCMU, PYHKYUU 8UOA. y = a+ th vy =X y=3 y=|x

® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNONb308AMb NPeobpa308anus epaguxa
@yuxyuu Y=f(X) ona nocmpoenus epaguxos QynkyuLl y — af (kx+b)+c ;

® CcoCmasnamv YpasHeHus npAmMol no 3a0aHHbIM YCI08UIM. NPOX0Osiuell uepes 06e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0OsAuel uepe3 OaHHYI0 MOUYKY U NapaulesbHOu
OAHHOU NPAMOLL;

® uccrnedosamsb PYHKYUIO NO ee 2paghuxy;

®  HAXOOUMb MHONCECEO 3HAYEHUN, HYIU, HPOMEN’CYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepuposamsv NOHAMUAMU. NOCAEO08AMENbHOCb, aAPUDMEMUYECKasl npoepeccus,
2eoMempuiecKkas npozpeccusi;

®  pewams 3a0ayu HA APUPDMEMUYECKVIO U 2eOMEMPUUECKYI0 NPOSPECCUTO.
B noBceqHeBHOM KU3HU U NPU U3YyYEeHUHU APYTUX NMPEIMETOB:

®  UIIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEATbHYI0 3A8UCUMOCTNb UIU NPOYECC NO
UX XApaKmepucmuKam,

®  UCNONB308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU QYHKYUU NPU peuleHuu 3a0ay
u3 opyaux y4eoHbix npeomemos.
TexcroBble 3a1a4u

e Pewamsv npocmvle U CIOJNCHblE 3A0a4U PA3HLIX MUNOB, A MAKdHCe 3a0ayu
NOBbILUEHHOU MPYOHOCMU,

®  UCNONB308aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CIONCHLIX 3a0ay
0J151 NOCIMPOEHUsL NOUCKOBOLL CXeMbl U peueHUs 3a0ay;

® pasmuuames MOO0elb MeKCma U MOOelb peuleHus 3a0ayu, KOHCMpPYUposams K
OOHOLL MOOeIU peuleHUs HECI0NCHOU 3A0ayU pa3Hble MOOeU MmeKcma 3a0ayu,

® 3HAMb U NPUMEHAMb 004 Cnocoba noucka peuteHus 3aday (om mpebosanus K
VCI08UIO U OM YCI08USL K MPebOBAHUIO),

®  MOOenuposamy paccylcoeHus npu Noucke peulenus 3a0a4 ¢ HoMowblo epag-
cxemul;




®  gblOEIAMb IMANDL PeULeHUs 3A0a4U U COOePIHCAHUE KAAHCO020 IMAanda,

® yuMemb GbIOUPAMb ONMUMANBHBIL MEMOO peuleHUs 3a0a4u U 0CO3HABAMb 8blOOD
Memooa, paccmampusams pasiuyHvle Memoobl, HAX00UMb PA3Hble PeuleHusl 3a0adu, eciu
B03MOINCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUSI NPU PeUeHUU 3a0ay,

®  BLINOHAMD pasiuymbvie npeobpazosanus NPeonoNCEeHHOL 3a0auu,
KOHCMPYUPOBaAmsb HO8ble 3a0a4u U3 OAHHOLL, 8 MOM YUCLe 0bpammbie;

® UHMEPNPemuposams BbIUUCIUMENbHbIE pe3YIbmamsl 6 3adade, UCCIe008aAMb
NOJYYeHHOe peuleHue 3a0a4u;

®  QHATUZUPOBAMDb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUS 08X
00bEKMO8 U USMEHEHUE UX XAPAKMEPUCTUK NPU COBMECIMHOM OBUICEHUU (CKOPOCb, 8peMsl,
paccmosnue) npu pewenHuu 3a0ay Ha 08udiceHue 08YX 00beKmos KAk 6 OOHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABLEHUSIX,

®  UCCNIe008aMmb BCEBO3MOIICHbIE CUMYAUUU NPU PEeUeHUU 3a0ay HA O8UNCeHUe NO
peKe, paccmampuéams pasHvie CUCeMbl OMcYema,

® pewams pazHooobpasuvle 3a0a4 «HA YacmuLy,

® pewamsb U 000CHOBLIBAMb CBO€ peuieHUue 3a0au (8bl0elamb MAMeMAMUYecKyo
OCHOBY) HA HAXOJCOEHUe YACmU YUCIA U HUCIAA NO €20 YACMU HA OCHO8e KOHKDEMHO20
cmuleaa Opoou,

®  0COo3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HBIX MUNO0B, CE53bl8AIOUIUX
mpu eeiudunvl (Ha pabomy, HA NOKYNKU, HA OBUJdICEeHUE), 8blOeNsIMb MU GEeIUUUHbL U
OMHOUWLEHUSL MedHCOY HUMU, NPUMEHAMb UX NpU peueHuu 3a0ay, KOHCMPYUposamsv
cobcmeenHvle 3a0ay YKA3AHHbIX MUNOB,

® glademv OCHOBHLIMU MeMOOAMU pelleHus 3a0ay Ha CcMeCu, CHidevl,
KOHYEeHmpayuu,

® pewams 3a0auu HA NPOYEHMbvl, 6 MOM UYUCILe, CIONCHblIE HPOYEHMbl C
000CHOBAHUEM, UCNOIL3YS PA3HbIE CHOCODbI;

® pewams jocuyecKue 3a0aiu pasHbIMU CHOCOOAMU, 8 MOM Yucie, ¢ 08yMs DJIOKAMU
U ¢ mpems 610KaAMU OAHHBIX C NOMOUWBIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOPUKE U Meopuu 6eposSImMHOCmell HA OCHO8e
UCNOIb308AHUS U3YUEHHBIX MeMO0O08 U 0D0CHOBLIBAMb pelleHUe;

®  peuams HeClI0CHble 3a0ayU N0 MAMEeMAMUYecKol CMamucmuxe;

® o0s1a0emb OCHOBHbIMU ~— Memooamu  peuleHus CIOJICEMHBbIX  3a0ay:
apugmemuyueckuil, areedpauyeckuil, nepebop 8apuanmos, ceomempuieckull, spaguuecKkui,
NPUMEHSAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBceqHeBHOM »KU3HU U NPU U3YyYEHUHU APYTUX NPEeIMETOB:

® guldensamb Npu peuleHulu 3a0ay Xapakmepucmuku paccmampusaemoi 8 3aoaue
cumyayuu, OmMIUYHble OM  PealbHbiX (me, OmM KOMOPbIX  aAdOCMpaAcuposalucy),
KOHCMPYUPOBAMb HOBblEe CUMYAYUU C YYEemOM IMUX XApaKmepucmux, 8 YacmHocmu, npu
peuleHuuy 3a0ay Ha KOHYeHRmpayuu, yY4umsléams njiomHOCMb 8elecmsea;

® pewamsb U KOHCMPYUPOBAMb 3A0aylU HA OCHOBE PACCMOMPEHUS DedalbHblX
cumyayuii, 8 KOMopwixX He Mmpedyemcsi MOUYHbLLL bIYUCTUMETbHDLL Pe3)Ibmant,

® pewams 3a0auu HA OBUdICEHUE NO peKe, PACCMAMPUBAsl PA3Hble CUCMEeMbl
omcuema.
CTaTHCTHKA U TeOPHsi BEPOATHOCTEl

o Onepuposams NOHAMUAMU. CMOJOYAMbBlE U KPY208ble Ouazpammsl, maobauysl
OaHHblX, CpedHee apupmemudeckoe, MeOUaHd, HaAuboabuiee U HAUMeHbUee 3HAYEeHUS



8bI00PKU, pazmax 6blOOPKU, OUCnepcuss U CMAHOapmHoe OMKIOHEeHUe, CAyYalHas
UBMEHYUUBOCTD,

® u3gIeKamvb UHDOPMAYUIO, NPEOCMABNeHHYI0 6 mabauyax, Ha ouazpammax,
epaguxax,

® cocmagnams mabauysl, CMpoOUmMs OUASPAMMYL U 2PADUKU HA OCHOBE OAHHDIX,

® onepupogamsv NOHAMUAMU: GAKMOPUAT YUCIA, NEPEeCMAHO8KU U COUYEeMAaHUs,
mpeyeonvuux Ilackans,

®  NPUMEHAMb NPABUIIO NPOU3BEOCHUs NPU PeuleHUU KOMOUHAMOPHbBIX 30al,

®  Oonepuposamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAYYAUHLIL 6blOOp, UCHbIMAHUE,
JleMeHmapHoe CayyanHoe codvimue (Ucxoo), Kiaccuueckoe omnpeoeneHue GeposimHOCmU
CYYAUH020 cOObIMUSA, ONepayuu Hao CYYAUHbIMU COOLIMUAMU,

®  npeocmasnAms UHGOPMAYUIO C NOMOWBIO KPY208 Diiepa,

® pewamv 3a0ayu HA GbIYUCIEHUE BEPOAMHOCU C HOOCYEMOM KOIUYeCmed
BAPUAHMNOB C NOMOUBIO KOMOUHAMOPUKUL.
B noBceqHeBHOM KM3HU U MPU U3YYEHUH APYTUX MPeIMeTOB:

® u3GleKamv,  UHMEPNpemuposamsv U  npeodpasoevlieamsv  UHGOpMAYUIo,
npeoCcmasieHHyl0 8 Mmabauyax, Ha Ouazpammax, epapukax, ompaxcarowyro ceoucmsa u
XapaxKmepucmuKky peaibHblx nPoyeccos U A6NeHuUl;

® onpedensaimv CMAMUCMUYECKUE XAPAKMEPUCMUKU BblOOPOK NO  madauyam,
ouazpammam, epapuram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCTIU O Yelu PeuleHUs 3a0ayl;

®  OYEHUBAMDb BEPOSIMHOCHL PEAbHBIX COOLIMULL U SBTEHUIL.
I'eomeTpuueckue purypsol

o Onepuposamsb NOHAMUAMU 2EOMEMPUYECKUX PUYD,

® u3GIeKamb,  UHMEPNpemuposamsv U  Npeobpasosvleamsv  UHGOpMAYUo 0
2eomempuieckux Queypax, npeocmasieHHyI0 Ha Yepmedtcax,

® NpuMeHAmb 2eoMempuueckue Gakmvl Ol peuleHus 3a0ad, 8 MmMOM HUcie,
npeononazaruux HecKOJIbKO Wazo8 peuleHus,

® Jopmynuposams 8 NPOCMEUUX CLYYASX CBOUCMBA U NPUSHAKU PU2yp,

®  00KA3bI6AMb 2EOMEMPULECKUE YINBEPHCOCHUS,

® grademv CMAHOAPMHOU Klaccugukayuel NIoCKux gueyp (mpeyeorbHuKos u
Yemulpexy201bHUKOS).
B noBceqHeBHOM KU3HU U NPU U3YyYEeHUHU APYTUX NPeIMETOB:

®  UCNONB306AMb  CEOUCMBA  2eoMempuyeckux ¢ueyp 0na  peuwlenus  3a0ay
NPAKMUYECKO20 XapaKkmepa U 3a0a4 U3 CMEHCHbIX OUCYUNTUH.
OTHowIeHus

o Onepuposamv NOHAMUAMU: DPABEHCMBO uayp, pasHvle @ueypsl, pPaBeHCME0
Mpey2oNbHUKOS, NAPALIEIbHOCb NPAMbIX, NEPREeHOUKYIAPHOCIb NPSAMBIX, Veibl MeHCOY
NPAMbIMU, NEPNEeHOUKYIAP, HAKIOHHAS, NpoeKyus, nodoodue ¢ueyp, nooobHvie gueypul,
NnO000OHbIe MPeY2OSIbHUKU,

* npumensmos meopemy Daneca u meopemy 0 NPONOPYUOHATbHLIX OMPE3KAX Npu
pewenuu 3a0a4;

®  Xapakmepuzoeamv 63AUMHOE PACNOJIONCeHUe NPAMOU U OKPYHCHOCMU, O8YX
OKpYIHCHOCIEU.
B noBceHeBHO¥ KU3HU U NIPH U3YYEHHHU APYTUX MPEeIMETOB:

®  UCNONBL308aMb OMHOUIeHUs Ol peueHuss 3a0ad, B03HUKAIOWUX 6 peanbHOL
JHCUBHU.



H3mepeHust U BLIYUCIEHHS

o Onepuposamv npeocmasieHusmMu o OluHe, Niowaou, ooveme Kax BeaUyUHAMU.
Ilpumename  meopemy Ilughacopa, ¢opmyner niowaou, obvema npu  peuleHuu
MHO20UIA208bIX 3A0aY, 8 KOMOPbLIX He 6ce OaHHble NPedCmAsienbl s8HO, d MpedyIom
BLIYUCTEHUL, ONepuposams 0ojiee WUPOKUM KOIUYECMBOM HOpMYN ONUHDBL, NIOWAOU,
0bvema,  GLIUUCIAMb  XAPAKMEPUCMuUKU  KomoOunayuil — Queyp  (OKpysicHocmel U
MHO20Y20/IbHUKOB) ~ BbIMUCAAMb — PACCMOSHUA — Medcoy — ueypamu,  NPpUMEHsmb
mpueoHoMempudeckue Gopmynvl 015 GbIYUCIEHUN 8 DONee CIO0NHCHLIX CAYHASX, NPOBOOUMD
BLIYUCTEHUSL HA OCHOBE PABHOBEUKOCIIU U PABHOCOCMABIEHHOCTU,

®  1POBOOUMb NPOCMbLE BLIYUCTEHUS HA 00BEMHBIX MENAX,

* popmynuposams 3a0ayu Ha BbIYUCIEHUE ONIUH, NaoWadel U 00beMOo8 U peuams
Ux.
B noBceqHeBHOM KU3HU U NPU U3YyYEeHUHU APYTUX NPeAMETOB:

®  POBOOUMb BbIUUCTICHUS HA MECTMHOCTIL,

® npumeHsmMb DOPMYIbl NPU BLIYUCICHUAX 8 CMENHCHbIX YUeOHbIX npeomemax, 8
OKpYHCcaowert 0eucmeumeibHOCm.
I'eomeTpuyeckue nocTrpoeHust

o 3o6paxcamev 2eomempuyeckue @Gueypbl N0 MEKCMOBOMY U CUMBOILHOMY
ONUCAHUIO,

®  C80OOOHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECIO0NHCHBIX CYUASX,

®  GLINOJIHAMb NOCMPOEHUS. MPEY20NLHUKOS, NPUMEHAMb OMOelbHble Memoobl
HOCMPOEHUll YUPKYIeM U JUHEUKOU U Npo8ooums npocmenuiue UcCCie008anus Hucid
peuienuil;

® u3z00padicamv munogvie NIOCKUe @ueypol U 00veMHble mead C NOMOWbIO
npOCMeUuuux KOMNbIOMeEPHbIX UHCIPYMEHMOB.
B noBceqHeBHOM »KU3HU U NPU U3YyYEeHUHU JPYTUX NPeIMETOB:

®  GLINOJIHAMb NpOCMenuUue NOCMPOEHUsT HA MECMHOCMU, He0OX00uMble 8 PeanlbHOl
JHCUBHU,

®  OyeHUBamMvb pasmepuvl peabHbIX 00BEKMOE OKPYHCAIOUIe20 MUPQ.
IIpeoOpa3zoBanus

o Onepuposamsv noHamuem OBUNCEHUs U NPeoobPa308anusi noooodus, 61a0ems
npuemamu nocmpoenusi ueyp ¢ UCnoib308aHuUemM OBUNCEHUL U NPeoopa30sanull noooous,
NPUMEHAMb NOJYYEHHbLE 3HAHUSL U ONbIM NOCMPOEHUL 8 CMENCHBIX NPEOMemax U 8 peaibHbiX
CUMYAYUAX OKPYHCAIOWE20 MUPA;

o cmpoumbs ¢hueypy, no0oO6HYI0 OAHHOU, NOAL308AMbC CEOUCMEAMU NOOOOUS O
000CHOBaHUSA CBOLICME pucyp;

® NpUMEHAMb CB0UCMBA OB8UNCEHUL OJisl NPOBeOeHUs. NPoCmetuux 000CHOBAHULL
ceoticmes gueyp.
B noBceqHeBHOM »KU3HU U NPU U3YyYEHUHU APYTUX NPEeIMETOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb No0obue 0Jisi NOCMPOeHUl U
BbIUUCTCHULL.
BeKkTOpbI M KOOPAWHATHI HA MJIOCKOCTH

o  Onepuposamv NOHAMUAMU 8EKMOP, CYMMA, PAZHOCMb BEKMOPO8, NPOU3BeOeHUe
BEKMOpA HA HUCLO, Y20l MedHCOY BeKMOpAMU, CKAISPHOe Npou3eedeHue BeKmopos,
KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL 6eKMOpA,

®  GLINOJIHAMb OCUCMBUS HAO BEKMOPAMU (CIOJHCEHUE, BbIYUMAHUE, YMHONCeHUe HA
YUCI0), BLIYUCTAMb CKANAPHOE Npou3gedeHue, onpeoeiiams 8 NpoCmeuuux Cayuasax y2oi



MedcOy BeKMopamu, GbINOJHAMb PA3N0JCEHUE BEKMOpAd HA COCMAGIAowue, NPUMEHSMb
nOJIYYeHHble 3HAHUS 8 (u3uKe, NOIb308AMbC POPMYIOU BbIYUCIEHUS PACCNOSHUS MEHCOY
MOYKAMU NO U3BECMHBIM KOOPOUHAMAM, UCHOIb308aMb YPAGHeHUs ¢hueyp OJisl peuleHus
3a0au,

® NpuUMeHsAmb BeKMOpbl U KOOPOUHaAmMbl OJisl peuleHUsi 2eoMempuideckux 3a0ad Ha
BbIYUCTEHUE ONUH, Vell08.
B noBceHeBHOI KM3HU U NPU U3yYEeHHHU APYTUX NMPeIMETOB:

®  UCNONB308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM O peuleHus: 3a0ay no Qusuxe,
eeozpaguu u Opyeum yueoHvim npeomeman.
HcTopust MaTeMaTUKH

o Xapakmepuzosamv 6K1A0 BbIOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY
U UHBIX HAYYHBIX obnacmell,

®  NOHUMAMb PONb Mamemamuxu 6 pazeumuu Poccuu.
MeToabl MAaTEMATHKH

o Ucnonw3zys usyuenHvle Memoovl, NPOBOOUMb OOKA3AMENbCMBO,  BbINOIHAMD
onpoegepaiceHue;

®  gblOUPamMb U3YYUEHHble MemOoObl U UX KOMOUHAYUU OJisl peuleHUs MamemMamuieckux
3a0au,

®  UCNONB308AMb MamemMamuieckue 3HaHus Ol ONUCAHUS 3AKOHOMepHOCmel 6
OKpYHCaroueli OeticmeumenrbHOCmu U NPOU3B8e0eHUsIX UCKYCCMBA,

® NpuMeHAmb  npocmelue  NPOSPAMMHblE — CPeOCméd U INEKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCTEMbL NPU PeUeHUU MamemMamudeckux 3a0au.

OcHOBHOe cogep:xkaHue Y4eOHBIX NPeIMEeTOB HA YPOBHE OCHOBHOI0 0011Iero
oOpa3oBaHus

CopnepxkaHue KypcoB MaTeéMaTHKH 5—6 KJIaccoB, aireOpsl U reoMeTpuu 7—9 KiiaccoB
O0OBEIMHEHO KaK B HCTOPUYECKH CIIOKHUBIIMECS JMHUM (YUCIIOBasi, anreOpandeckas,
reoMeTpudecKkas, (yHKIIMOHAIbHAS U Jp.), TaK U B OTHOCUTEIHLHO HOBBIE (CTOXAacTHUECKas
JUHUS, «peanbHas MareMmaThkay). OTIEeNbHO NPEICTaBIICHbI JUHUS CIOKETHBIX 3ajad,
HUCTOpUYECKAs JIMHUSL.

DJIeMeHTbI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKHI

Cornacio ®I'OC ocHoBHOro oOmiero o0pa3oBaHHsi B KypC MaTE€MaTUKH BBEJICH
paznmen «Jlormka», KOTOpBIM HE MpEArojaraetT JOMOJHHUTEIbHBIX YacOB HAa HW3YYCHHH M
BCTPAMBACTCS B Pa3IMYHBIE TEMbl KypCOB MaTE€MaTUKH W WH(POPMATUKH U TPEABAPSETCS
03HAKOMJICHHUEM C DJIEMEHTAMH TEOPUH MHOKECTB.

MHo:kecTBa U OTHOIIEHUS MEKIYy HUMU

MHOX€ECTBO, Xapaxkmepucmuueckoe C80UCME0 MHONCeCmB8d, dIEMEHT MHOXKECTBA,
nycmoe,  KOHeyHoe,  OeckoHneuHoe  MHodcecmeo.  IlogmHoxkectBo.  OTHOIIEHUE
MIPUHAIJICKHOCTH, BKJIIOYCHHS, PABEHCTBA. ODJEMEHTHI MHOXECTBA, CIOCOOBI 3aJaHus
MHOXECTB, PACHO3HABAHUE NOOMHONCECE U DTIEMEHMO8 NOOMHOMNCECHE C UCNONb308AHUEM
Kpy2o8 Jiiepa.

Onepanum Ha/I MHOKECTBAMU

[lepeceuenne W OOBEAUHEHHE MHOXECTB. PazHocmb MHOMCECMS8, OO0NOJHEHUE
MHOoMcecmea. Mumepnpemayus onepayuil Ha0 MHOMCECMEAMU C NOMOWbIO KpY208 Juiepa.



DJIeMEHTbI JIOTUKHU

Onpenenenue.  YTBepKIeHHS.  AKCMOMBI M TeopeMbl.  JlOKa3aTenbCTBO.
JlokazatensCcTBO OT MPOTUBHOTO. Teopema, oOparHas nanHoi. [Ipumep u KOHTpIpUMED.

Boicka3biBanust

HMCTUHHOCTh W JIOKHOCTHh BBICKA3bIBaHUS. C0JiCHblEe U npocmbvle BblCKA3bIBAHUS.
Onepayuu HAoO B6bICKA3LIBAHUAMU C UCHONb308AHUEM JIOCUYECKUX CBA30K. U, UIU, He.
Ycnosuvie gvickazvieanus (umnauxayuu).

Conep:kanue Kypca MaTeMaTHKHU B 5—6 KJiaccax
HarypanbHble 4nc/ia U HYJIb

HartypaJjbHblil psijl YKCeJ U ero CBOMCTBA

HatypasibHOE 4nCii0, MHOKECTBO HATYPAJbHBIX YHCEN U €r0 CBOMCTBA, U300paKEeHUE
HaTypaJbHbIX YHCEJI TOYKAMU HA YUCIOBOU NpsiMOM. Mcrionp30BaHNe CBOMCTB HATYPaJIbHBIX
YUCeJl IPU PELICHUH 3a1a4.

3anuch M YTEHHE HATYPAJIBHBIX YHCe

Paznuune Mmexny uudpoit u umciaom. Ilo3uimoHHas 3amuch HATYpajJbHOTO YHCIA,
MIOMECTHOE 3Hau€HUEe LUQPbI, pa3psAabl U KIacChl, COOTHOIICHUE MEXAY JIBYMsI COCETHUMU
Pa3psIHBIMU €IMHUIIAMH, YTEHHUE U 3aIIMCh HATYPAJIbHBIX YHCEIL.

OkpyriieHue HATYPaJIbHbIX YHCeJ

HeoOxoaumocts okpyrienus. [IpaBuio okpyrieHust HaTypaJlbHbIX YHCE.

CpaBHeHHe HATYPAJIbHBIX YK ces, CPaBHeHHe ¢ YucaoM 0

[loHATHE O CpaBHEHHWM YHCEI, CPABHEHUE HATYPAJbHBIX YHUCEN APYr C APYIOM U C
HyJIEM, MaTeMaTH4YeCcKasl 3alrucCh CPAaBHEHUM, CTOCOOBI CPABHEHMSI YHCEIL.

JleMCTBHUS ¢ HATYPAJIbHBIMHU YHCJIAMU

CroxeHre M BBIYMTAaHUE, KOMIIOHEHTBI CJIOKEHUS Y BBIYMTAHUS, CBSI3b MEXKIYy HUMHU,
HaxXx0XXJEHUE CYMMBl M PAa3HOCTH, HW3MEHEHHE CYMMbl W PA3HOCTH MPHU H3MECHEHUH
KOMIIOHEHTOB CJIO’KEHUS Y BBIYUTAHUS.

YMHOKEHUE U JICIICHUE, KOMIIOHEHTBl YMHOXECHUSA U JICJICHMs, CBA3b MEXKIy HUMHU,
YMHOKEHHUE U CII0)KEHUE B CTOJIOMK, JEJIEHUE YTOJIKOM, MPOBEpKa pe3yibTara ¢ MOMOILBIO
MPUKUAKU U 0OpaTHOTO JEHCTBHUSL.

IlepeMeCcTUTENBHBII M COYETATEIBHBIM  3aKOHBI  CIIOKEHHMS W YMHOXKCHUS,
pacrnpeeIUTeNbHbI  3aKOH  yYMHOXEHHSI OTHOCHUTEIBHO  CJIOXKEHHS, 000CHO8aHUe
AN2OPUMMOB BbINOJHEHUS. apUDMemuyecKux O0eucmaull.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTe/IeM

3anuch 4nciia B BUJE CYMMBI Pa3psIIHBIX CIAraéMbIX, HOPSAIOK BBIIOJHEHUS JEHCTBUI
B BBIPAKECHUAX, COJEPIKAILMX CTEIECHb, BBIYMCICHUE 3HAYEHUN BBIPAKECHHM, COJEPIKAIIUX
CTCIIEHb.

YuciaoBble BHIPAKEHUSA

YucnoBoe BbIPaXKEHUE U €TI0 3HAYEHUE, TTOPSIIOK BBITIOJIHEHUS IEUCTBUM.

JlejieHue ¢ 0CTATKOM

JleneHne ¢ OCTaTKOM Ha MHOXKECTBE HATYPaJbHBIX YHCEN, CE0UCMEA OeleHUsl C
ocmamxkom. IIpakTuyeckue 3a7aun Ha JIeJICHHE C OCTaTKOM.

CBoiicTBa M IPU3HAKH /1eJIMMOCTH

CBOWCTBO EIMMOCTH CYMMBI (pa3HOCTH) Ha uncio. [Tpuznaku nenumoctu Ha 2, 3, 5,
9, 10. Illpusnaxku oenumocmu Ha 4, 6, 8, 11. JJoxazamenbcmeo npusHaxkos Oerumocmu.
Pemmenne npakTuieckux 3aaad ¢ MPUMEHEHUEM IPU3HAKOB IETUMOCTH.



Pa3sioxeHnune yncsia Ha MPOCTbIe MHOKUTEIN

[TpocTeie u cocTaBHBIE UKCTA, peuiemo Ipamocgena.

Pa3noxeHnue HaTypaldbHOrO 4YHCIAa HA MHOXWTEIH, pa3JIOKEHUE Ha MPOCThIE
MHOXUTENU. Konuuecmeo Oenumeneu yucia, ancopumm pasiodceHuss Yucia Ha npocmole
MHOJNCUMeNU, OCHOBHAsL MeopeMa apuhmemuxu.

AnredOpanveckue BbIPpAKeHUS

Hcnonb3zoBanue OykB it  OOO3HAYEHUs  YUCEJ, BBIYUCICHUE  3HAYCHUS
anredpanvyeckoro BBIPAKEHHUS, MPUMEHEHHE anreOpandecKux BBIPAKEHUU [JIs 3amucH
CBOMCTB apu(METHUECKHX JACUCTBUMN, IpeoOpazoBaHue alreOpandyeckux BhIPAKCHHIH.

JleJiuTe/IM M KPaTHBIE

Jlenutens U €ro CBOWCTBA, OOMIMK MENWTENb NBYX W OoJjiee YHCEN, HauOOJbIINN
oOLIMI AENNUTENb, B3AUMHO MPOCTBIE YUCIIA, HAXOXKIECHUE HAauOOJIBIIEro OOIIEro EIUTENS.
KpatHoe u ero cBoiicTBa, 00ilee KpaTHOE€ JBYX M Oojee 4Yucesd, HauMeHbllee oO0Iee
KpaTHOE, CIIOCOObI HAXO0KAEHUSI HAMMEHBIIEro 00IEro KpaTHOro.

poou

OO0bIKHOBEHHBIE IPOOH

Hons, yacth, ApoOHOE uucio, ApoOb. J[poOHOe YHMCIIO Kak pe3yiabTaT JEIEHUs.
[IpaBunbpHBIE 1 HENPABUIbHBIE APOOH, CMEIIaHHAA APOOb (CMEIIAHHOE YHUCIIO).

3anuch HATypaJbHOIO YHWCIa B BUAE JpoOM € 33JaHHBIM 3HAMEHATENEM,
npeodpa3zoBaHue CMENIaHHON ApoOU B HEMPABUILHYIO 1poObh U HA0OOPOT.

[TpuBenenue npobeii k 001eMy 3HaMeHaTen0. CpaBHEHUE OOBIKHOBEHHBIX JIPOOEH.

CnoxxeHue # BBIYMTAHUE OOBIKHOBEHHBIX JApoOei. YMHOXEHUE U JIeJICHHE
OOBIKHOBEHHBIX IpOOEii.

Apudmernueckue JeHCTBUS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue NeUCTBH C TPOOHBIMU YUCIAMHU.

Cnocobbl payuoHanuzayuy 8bIYUCIeHUL U UX NpUMEHeHUe NPU 8bINOIHEHUU OetiCMEUI.

JecaTudnbie 1podU

[enas u aqpoOHas yactu aecsaTHUHOM podu. IIpeoOpasoBanue necaTUUHBIX ApoOeEi B
0oObIKHOBEeHHbIE. CpaBHEHUE AECATHUYHBIX JpoOel. CrokeHHe W BbIUUTAHUE JECATUYHBIX
npo0Oeit. OKpyTiieHHe AECATUYHBIX NIpoOeil. YMHOXKEHHUE U JICJICHHE JCCATUYHBIX IPOOEH.
IIpeobpa3zosanue o0bvbikHOBeHHbIX Opobell 8 decamuyHvle 0pobu. Koneunvle u Oeckoneumvie
oecsimuyHvie OpooU.

OTHoLIEHHe IBYX YHCes

Macmtab Ha mmane u kapte. [lpomopruu. CBoiicTBa mpomopiuii, NpPUMEHEHUE
IIPOIIOPLIMN U OTHOIIEHUN MPU PEIIECHUHN 3a1a4.

Cpennee apudmerndeckoe yuceaCpegHee apuMeTHUUECKOe JBYX  YHUCEIN.
N3obpaxkenne cpeaHero apugpmMeTuyeckoro ABYX YHUCEI Ha YUCIOBOM mpsiMoi. Perenue
MpakKTUYECKUX  3a7ad ¢ TOpUMEHEHHeM  cpenHero  apudmerudeckoro.  Cpeonee
apugmemuueckoe HeCKOJIbKUX YUCe]L.

IMpoueHTsbI

[Tonarue mnporneHTa. BpruncieHue NPOLUEHTOB OT YUCIA M 4YHUCIA [0 H3BECTHOMY
MPOIEHTY, BBIPAKEHUE OTHOIICHUS B TNpPOLIEHTaX. PellleHre HEeCIO0KHBIX MPaKTHUYECKUX
3a/1a4 ¢ MPOIECHTAMH.

JAuarpaMmmel

Cronbuatble U KpyroBble nuarpammbl. W3BrneueHue wHPOpMAIMH W3 AUATPAMM.
H3006padsicenue ouazpamm no Yyucio8biM OAHHbIM.



PanuonanbHblie ynciia

IHonoxuTeNbHBIE M OTPULIATEIbHbIE YHCJIA

N3o0pakeHne uucen Ha 4YUCIOBOM (koopauHaTHOM) mnpsmoi. CpaBHEHHE 4YHCET.
Mopayne 4ucia, TEOMETpPUYECKas UWHTEpIpeTauus MoAyis uwucia. JlelcTBus ¢
MOJIOKUTEIbHBIMHA U OTPULIATEIbHBIMH YHCIaMHi. MHOKECTBO LIEJIBIX YHCEN.

IlonsiTne 0 panuoHAJBLHOM 4uciae. [lepsuuHoe npedcmasneHue 0 MHOMCECMEE
PayUOHATbHBIX Yuce. JIeUCTBUSA ¢ palluOHAJIbHBIMUA YHCIAMH.

Pemenne TeKCTOBBIX 32124

EnuHuubl M3MepeHMi: UIMHBI, IUIOHIAAH, O00beMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXAY E€OUHULIAMU HU3MEPEHHS KaKI0M BEIUYMHBI. 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; MPOU3BOJUTEIBLHOCTh, BpeMs, paboTa; IieHa,
KOJINYECTBO, CTOUMOCTb.

3amayu Ha Bce apuMeTHUECKHE TeHCTBUS

Pemenue TekcToBbIX 3a1ad apudmeTuueckuM crnocoboMm. Hcnonb3oBanue Tadmuil,
CXEM, YEPTEKEU, IPYyTrux CPeACTB MPECTABICHUS JAaHHBIX MPU PEIICHUH 3a/1a4H.

3amayu Ha ABMKEHHE, Pa00Ty U MOKYIKH

Pemienne HecnmoXHBIX 3a7a4 Ha JIBUKEHUE B MPOTUBOIOJIOKHBIX HAIPABIICHUSX, B
OJIHOM HamlpaBJICHWUH, JBH>KCHHUE IO PEKE 10 TEUECHUIO U MMPOTUB T€UEHHUs. Pelenne 3a1a4 Ha
COBMECTHYIO paboty. [IpuMeHenne npodeit mpu peiieHnu 3aaay.

3amayu Ha 4aCTH, 10, TPOLEHTHI

Pemienne 3a1ay Ha HAXOXKJEHUE YAaCTH YMCIIA U YHCIA MO ero 4actu. Pemenue 3amau
Ha MPONEHTHI U A0Ju. [IpuMeHeHne nponopiuii Npy penieHuun 3aaad.

Jlornyeckue 3axa4u

PemeHne HeCNOXHBIX JOTMYECKUX 3anad. Peutenue no2uueckux 3a0ad ¢ nOMOUbIO
epacghos, mabauy.

OcHoBHBIE MeTOJbl pellleHus]l TEeKCTOBbIX 3aJa4: apudMeTUyYecKuit, mnepedop
BApUAHTOB.

Harasinnas reomerpust

durypsl B okpyxaroriem mupe. Harnsigasie npeactaBieHus o purypax Ha MiI0CKOCTH:
npsiMasi, OTPe30K, JIy4d, Vyroj, JIOMaHas, MHOIOYIOJIbHUK, OKPY>KHOCTb, KpYT.
YeThlpeXyroabHUK, MPSIMOYTOJIBHUK, KBaJpar. TpEyroyibHUK, 6uUdbl Mpey2oibHUKOS.
IIpasunvHvle mHoz2oy2onbHuKuU. VI300paskeHne OCHOBHBIX F€OMETPUUECKUX (HUryp. Bzaummnoe
pacnoiodcenue 08yX NpsmMblX, 08YX OKPYHCHOCMEU, NPAMOU U OKpys#cHocmu. JITuHa oTpe3Ka,
JoMaHOM. EnuHunel m3MmepeHus iMHbL. [locTpoeHme oTpeska 3agaHHOM IMHBL. Buael
yrioB. ['pagycHas mepa yrna. I3amepenue u mocTpoeHHUE YrioB ¢ TOMOINIBIO TPAHCIIOPTUPA.

[lepumerp MHoOroyroiapHuka. IloHATHEe TUIOMIAAU QUTYPBI; EIUHUIBI H3MEPECHUS
mwiomwaay. [lnomane npsiMmoyrojibHUKa, KBaaparta. lIpulOnuxkeHHOE H3MEpEeHHE IUIOLIATU
¢buryp Ha knetdyaroi Oymare. Pagnogenukue gueypul.

Harnsinaele npeacTaBieHUs O MPOCTPAHCTBEHHBIX (Urypax: KyO, mapasuienenunes,
npu3Ma, Tnupamuaa, map, cdepa, KoHyc, mHIAp. 300pakeHne mTpOCTpaHCTBEHHBIX
buryp. Ilpumepvr ceuenuti. Mnozoepannuku. Ilpasunvnvie muocoepannuxu. I[lpumepsl
pa3BEepTOK MHOTOTPAHHHUKOB, IWJIMH]IPA U KOHYCA.

[Tonsitue obbema; emuHuUIEl oO0beMa. OOBEM MPSAMOYTOIBHOTO TMapayiesenuIea,
KyOa.

[lonsitue o paBenctBe ¢uryp. LleHTpanbHas, oceBas U 3epKalvbHASL CUMMETPHU.
N3ob6pakeHre CUMMETPUYHBIX QUTYP.

Pelenue npakTHyecKux 3a/1a4u ¢ MPUMEHEHUEM IPOCTEUIITINX CBOMCTB (UTYD.



HUcropust MaTeMaTUKH

llossenenue yugp, 6yke, uepoenughos 6 npoyecce cuema u pacnpeoeieHusi RPoOyKmoa
Ha /{pesnem brauscnem Bocmoxke. Cesasb ¢ Heonumuueckot pesonroyuell.

Pooicoenue wecmuoecamepuynoti cucmemsl cuucieHus. llosenenue Oecamuunou
3anucu yucein.

Poorcoenue u pazsumue apugpmemuxu Hamypanvrvix uucer. HOK, HO/, npocmuvie
yucna. Pewemo Spamocgena.

llosenenue mHyna u ompuyamenvHblX uYucel 6 mamemamuke opesHocmu. Ponb

Huogpanma. Iouemy (—1)(—1) =+17?
Ipobu e Basunone, Ecunme, Pume. Omkpwvimue oecamuunvix opobeti. Cmapunmbie
cucmemul mep. /lecamuunvle Opobu u mempuyeckas cucmema mep. JI. Maenuykuii.

Coaep:xaHue Kypca MaTeMaTHKH B /—9 Kiaccax

Auredpa
Yucaa
PanuonajabHbBIE YHcIa
MHOXecTBO panmoHanbHbIX yucesl. CpaBHEHUE PAalMOHAIBHBIX 4HceN. JIeMCTBHS C
palMOHAIBHBIMU YUCIIaMHU. [Ipedcmasgnenue payuoHaibHo20 YUCia 0ecamuyHol Opoobsio.
HppanuoHajbHbIe Yncia
[lonATE WppaLMOHAIBHOIO 4Hcia. Pacrio3HaBaHWE UPPALMOHAIBHBIX — YHUCEIL.

[Ipumepsbl noka3zarenscTB B anredpe. MppanmoHanbHOCTH 4mcia \/E . Ilpumenenue B
reomerpun. CpasHenue uppayuoHanbHulx yucen. Mrodxcecmeo oeucmeumenbHbIX Yuce.

TosxaecTBeHHBIE IPE0OPA30BAHUA

YucsoBbie M OYyKBEHHbIC BbIPAKECHUS

BripaxkeHne ¢ mepeMeHHON. 3HaueHue BoIpaxeHusd. [loncranoBka BeIpa)KEHUN BMECTO
MIEPEMEHHBIX.

[eable BbIpakeHus:

CrerneHb ¢ HaTypaJIbHBIM TTOKa3aTesieM U ee cBoiicTBa. [IpeoOpazoBanus BeIpakKeHU,
COJIEpIKAILIUX CTEIEHH C HATYypaJIbHbIM IMOKA3aTEJIEM.

OpHowieH, MHOrowieH. JIeHcTBUSL C OJHOWIEHAMHU W MHOTOYJIEHaMH (CIJIOKEHUE,
BBIYMTAHUE, YMHOXeHHE). DOpMyJbl COKpAIIEHHOTO YMHOXEHUS: Pa3HOCTh KBaApaToB,
KBaJpaT CyMMbI U pa3HOCTH. Pa3iokeHne MHOrouJeHa Ha MHOKUTENN: BbIHECEHHE OOLIETro
MHOXXUTEIS 332 CKOOKH, 2pYnnuposKka, npumMeHeHue (Gopmynl COKPAUWEHHO20 YMHONCEHUS..
Ksaopammnuii mpexunen, pasznoscenue K6aopamHo2o mpexuieHa Ha MHOXCUMEU.

/{po0HoO-panMoHA/IbHbIEC BbIPAKEHMS

Crenenp ¢ menbiM nokazareneMm. [IpeoOpazoBanue IpOOHO-JIMHEMHBIX BbIPAKEHUIA:
CIIO)KEHHE, YMHOXEHHE, JelieHue. Aneebpauveckas Opobwb. [lonycmumvle 3HAUEHUS
nepemeHHbiX 8 OpOOHO-payuoHaIbHbIX gbipadxcenusax. Cokpawenue aneedpauyeckux opooell.
Ilpusedenue ancebpauueckux Opobeti « obwemy 3Hamenamenro. Jeiicmeus ¢
aneedopaudeckumu OpoosAMU: CLONHCEHUe, GblYUmMAaHUe, YMHONCEHUe, OelleHue, 8036e0eHUe 8
cmeneHtb.

IIpeobpazosanue svipasicenuii, co0epHcaujux 3HAK MOOYI.



KBaapaTHbie KOpHH

Apudmernueckuii KBaapaTHbiii kopeHb. [IpeoOpa3oBaHne BhIpaXXeHUM, COAEPIKAIINX
KBaJ[paTHbIE KOPHHU: YMHOXEHUE, JICJICHUE, BHIHECEHUE MHOXXHUTENS H3-T10J] 3HAKa KOPHS,
BHeceHue MHOMCUMes No0 3HAK KOPHAL.

YpaBHeHUS M HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsitue ypaBHEHUSs U KOpPHS YypaBHeHUs. [Ipeocmasnenue 0 pABHOCUTLHOCMU
ypasnenuti. QObaacmv  onpedenenuss YpasHeHus (0b6aacmeb  OONYCMUMbBIX — 3HAYEHUU
nepemeHHOl).

JIuHeiiHOe ypaBHEHHUE U €r0 KOPHHU

Pemienne nuHeWHbIX ypaBHEHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHel TUHeUuHo20 ypasruenus. Peuwenue nunetinvix ypagHeHui ¢ napamempom.

KBagpaTHoe ypaBHeHHE U €0 KOPHH

KBagpaTHeie ypaBHeHus. HenonHble KBajapaTHble ypaBHEHHs. JIMCKpUMHHAHT
KBaJpaTHOTO ypaBHeHUs. Dopmylia KOpHEW KBaJpaTHOrO ypaBHEHHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. PenieHue KBaJpaTHBIX ypaBHEHHI:MCIOJIb30BaHUE
bopMysbl ISl HAaXOXIEHUS KOPHEH, epaghuueckuti memood peuleHus, pasiodiceHue Ha
MHOdMCUmMenu, noooop KOpHel ¢ UCNnonb3osanuem meopemsvl Buema. Konuuecmeo kopHeii
K8AOPAMHO20 YPABHEHUsl 6 3aBUCUMOCMU Om e20 Ouckpumunauma. bukeadpammuvie
ypaeuenus. YpasHenus, ceooumvie K JUHetHbIM U keaopamuwvim. Keaopammuvle ypasnenus c
napamempom.

/{poOHO-pallMOHAIbHbIC YPABHECHUS

Pemiennie  mpocredmmx — IpoOHO-TMHEWHBIX  ypaBHEHUU. Pewenue  O0pobHO-
DPAYUOHATILHBIX YPABHEHULL.

Memoowvl pewienusi ypasHeHuu: Memoobl DPABHOCULbHBIX NpeoObpa306aHull, Memoo
3amenbl nepemenHou, 2paguueckui Mmemoo. Hcnonv3osauue ceouUcmse @OYHKYuU npu
peuleHuu ypagHeHul.

IIpocmeiiuue uppayuonanvuvie ypasnenus suda | f(x) =a, \/ f(x) = \/ g(x) .

Ypasuenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUil

VYpaBHeHHE C AByMs NEPEMEHHBIMU. JIMHEWHOE ypaBHEHUE C ABYMs I€PEMEHHBIMHU.
lIpamas kak epaguueckas unmepnpemayusi IUHEUHO20 YPAGHEHUsL C 08V MS NEPEMEHHBIMU.

IToHsTre cucreMbl ypaBHEHUM. PellieHue cucTteMbl ypaBHEHUN.

Mertoapl pelieHuss CUCTEM JIMHEHMHBIX YPaBHEHUM C JABYMS II€PEMEHHBIMU:
epaghuveckut Memoo, Memoo CJloAHCEeHUs1, METO]I TTIOJCTAaHOBKHU.

Cucmemul TUHEUHBIX YPABHEHUN C NAPAMEMPOM.

HepaBencrBa

YucioBble  HEpaBEHCTBA. CpoiicTBa  4YMCIOBBIX  HepaBeHCTB.  [IpoBepka
CIPaBEJIMBOCTY HEPABEHCTB MPH 33JJaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CrTporue M HecTporue HepaBeHCTBA. (Qobaacme
onpeoenenusi HepaseHcmaa (001acmv 00ONYCMUMbLX 3HAUEeHUL NePEeMEHHOIL).

Pemienne nMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewienue K8adpamuvix HepaBeHCME:
UCNONIL308AHUE CBOUCME U 2papuKa K8aOpamuyHol QyHKYuu, Memoo UHmepeanos. 3anucsy
peulenusi KeaopamHo20 HEpPABeHCmada.



Pewenue yenvix u 0pooHO-payuuoHaIbHbIX HEPABEHCME MEMOOOM UHMEPBAILO8.

CucreMbl HEPABEHCTB

CucreMbl HEpABEHCTB C OJIHOW NEepeMEHHOW. PerieHrne cucteM HEpaBEHCTB C OJHOU
NEepPEeMEHHOM: JTUHEHHBIX, Kgaodpamubix. VI300pakeHne penieHusi CUCTeMbl HEPAaBEHCTB Ha
YUCJIOBOM NPSIMOM. 3aMUCh PELIEHUSI CUCTEMbI HEPABEHCTB.

DyHKUMH

IMousiTe PpyHKUMH

JlekapToBbl KOOpPAMHATBI HAa IUIOCKOCTH. @OpMUpOBaHME MPEACTABIECHUH O
METaIpPEeAMETHOM TOHATUUA «KOOpAauHAThD. CrocoObl 3amanus GyHKIHWA: aHATATHYECKUAMN,
rpaduyeckuit, Tabmuunbii. ['papux Qynkuun. I[Ipumepsr ¢GyHKIUH, TOTydyaeMBIX B
MIPOLIECCE MCCIEAOBAHMS PA3JIMYHBIX PEATBHBIX IMPOLIECCOB U PEIICHUS 3aJad. 3HAYEHUE
¢bynakun B Touke. CBolicTBa (PyHKIMNA: 00JACTh ONpeAeTIeHUs, MHOXKECTBO 3HAUCHUH, HYJIIH,
IPOMEKYTKH 3HAKOIOCTOSTHCTBA, UYeMmHOCHb/HeYemHoCmy, TPOMEXYTKH BO3pacTaHUi U
yObIBaHMsI, HAOOJIbIlIEEe U HAUMEHbIIIee 3HaueHus. MccnenoBanue GyHKIUU 10 €€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepwignocms ¢hynkyuu. Kycouno-3aoamnvie gpyHkyuu.

JIuneiiHas pyHKUMS

CpoiictBa W rpaduk JUHEHHOW (QYHKUMHA. YTIO0BOM KOAIPOUIMEHT MIPSIMOM.
Pacnonoxenue rpaduka mTuHEeHHON (PYHKIIMU B 3aBUCUMOCTHU OT €€ yTII0BOro Kodduimenrta
U CBOOOJHOTO uiieHa. Haxoowoenue Kod(puyuenmos nuHetHoUu QYyHKyuu no 3a0aHHbIM
VCIOBUAM. NPOXOHCOeHUe NpAMOU uepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU,
NpoOXodHcOeHUe NPAMOL Yyepe3 OAHHYI0 MOYKY U NAPAJLLIeIbHOU OAHHOU NPSAMOLL.

KBagpaTtuunas pyHkuus

CpoiictBa u rpaduk KBagpatuuHod QyHkiuu (mapadona). Ilocmpoenue epaghuxa
Kkeaopamuynot @yukyuu no mouxkam. HaxoxxneHue HyJned KBaJapaTUYHOW (GYHKIINH,
MHOJMCECmBa 3HaueHul, NPOMENCYMKOB 3HAKONOCMOSAHCMEA, NPOMENCYMKOB
MOHOMOHHOCMU.

OO0paTHasi NPONOPUHOHAIBLHOCTH

. k
CBoiicTBa PyHKIIUH y= K y = —. I'unep6ona.
X x

I'paghuxu pynxkuyuii. [lpeoopazosanue epaguxa yukyuu y= f(x) 011 NOCMPOEHUS
epaghuxos QynKyuil 6U0a y = af (kx+b) +c -

I'paguxu pynkyuii y=a+ X—IT—b vy =X y=¥xs y=|x|-

IocenoBaTe IbHOCTH U IPOTPECCUM

YucnoBass MNOCIEIOBATEIBHOCTh. [IpUMEpbl  YHCIOBBIX  MOCJEI0BATEIHLHOCTEM.
beckoHeuHble TOCHIENOBATENBHOCTH. ApudMeTnyeckass TPOrpeccus W €€  CBOMCTBA.
['eomerpuueckas mnporpeccus. DPopmyna odwe2o ujieHa U CyMMbl N NEPEbIX YNEHO8
apugpmemuueckoi u 2eomempuyeckou npoepeccuti. Cxoosawasacs eeomempuyeckas
npoepeccus.

PemieHne TeKCTOBBIX 3a7a4

3amauu Ha Bce apumMeTHUECKHE TeHCTBUS

Pemienrie TEeKCTOBBIX 3amay apudmeTHdeckum criocoboMm. Hcmonp3oBanue Tabiuil,
CXEM, YePTEKEH, IPYyTrux CPeACTB MPEACTABICHUS JaHHBIX MPU PEIICHUH 3a/1a4H.

3ajaum Ha ABMKEHHE, PAa00Ty M MOKYIKH

AHanmM3 BO3MOXHBIX CHUTyallMid B3aUMHOTO pPACIOJIOKEHUS OOBEKTOB MpPU HX
JIBMKEHUHU, COOTHOIIICHHSI 00BEMOB BBITIOJTHSIEMBIX Pa0O0T ITPU COBMECTHOM padoTe.




3agaum HA YaCTH, 101U, IPOLEHTbI

Pemenue 3a1a4 Ha HaXOKJAEHUE YACTH YMCIIA U YMCIIA [0 €ro yacTu. Penienue 3aaad
Ha TPOLEHTHI U 10y1u. [IpuMeHeHne mponopiuii npy peleHny 3aaay.

Jlornyeckmue 3agauu

Pemenue noruueckux 3anad. Peuwienue no2uueckux 3a0ai ¢ nomMowwio epaghos,
maoauy.

OcHOBHBIE  MeTOIbI  pellleHHsl  TEKCTOBBIX  3aaa4y:  apudmeTHdecKui,
anreOpandeckuii, mepedop BapuaHTOB. [lepsuunvlie npedcmasieHuss o0 Opy2ux Memooax
peuenus 3a0ay (ceomempuieckue u epaguiecxkue memoobl).

CraTucTHKa ¥ T€OPUS BEPOSITHOCTEH

Crarucruka

Tabnuunoe u rpaduyueckoe MNpPeNCTABICHUE aHHBIX, CTOJI0YaThle M KpPYroBbIE
auarpaMmbl, Tpaduku, IpUMEHEHUE AuarpamMM U TpadukoB IJid ONMUCAaHUSA 3aBUCUMOCTEH
pealbHBIX BEIUYHMH, HW3BJICUYCHHE HH(POpPMAUU U3 TaOIUIl, AWarpaMM U TpaduKoB.
OnucarenbHble  CTATUCTUYECKUE  TIOKa3aTeId  YHUCJIOBBIX  HAOOpOB: cpenHee
apupmeTnyeckoe, meouara, HauOObIIee U HaMMEHbIlIee 3HAUeHUs. Mepbl paccerBaHUS:
pa3Max, oucnepcus u cmaHoapmuoe OmKIOHeHUe.

CiyyaiiHass U3BMEHYMBOCTh. MI3MEHUMBOCTh NpU U3MEpeEHUsX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHYUBLIX GETUUUHAX.

CiyuaiiHble cOObITHUS

CrnyualiHble ONbBITHI (IKCIIEPUMEHTHI), dJIEMEHTApHbIC CIydyaiiHble COOBITHS (MCXOMbI).
BepositHocTn  3neMeHTapHbIX cOObITUNA. COOBITHS B CIOydyalHBIX OJKCHEPUMEHTaX U
0JIaroNpUATCTBYIOIIUE dDJIEMEHTapHbIe COOBITUS. BepoATHOCTH Ciy4yalHBIX COOBITUI.
OnbITEI ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. Klaccuueckue BepOsSTHOCTHBIE
OMbITBI C UCIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuii ¢ nOMOWBIO
ouazpamm Diinepa. lIpomusononodxcHvie cobbimus, 00vbeOuHeHue u nepecederue coobImuli.
IIpasuno cnoocenus geposimuocmeti. Cuyuatinwiii 8v160p. I[Ipedcmasnenue skcnepumenma 8
suoe depesa. Hezasucumvie coovimus. YMHoMCeHUue 86epoamHOCmel He3a8UCUMBIX COObIMULL.
llocnedosamenvuvie Hezasucumvie ucnvimanus. llpencrapieHne 0 HE3aBUCUMBIX COOBITHSAX
B KU3HH.

Inemenmuvt KOMOUHAMOPUKU

llpasuno ymmoowcenus, nepecmanosxu, Gaxmopuan uucia. CouemaHus U YUCIO
couemanuu. Popmyna uucia couyemanuu. Tpeyeonvnuk Ilackana. Onvimvl ¢ O0aLUWUM
YUCTIOM  PABHOBO3MONCHLIX INEeMEHMApPHbIX coOvimull. Buluucnenue eeposimuocmeii 6
ONbIMAX € HNpuUMeHeHuem KomobunamopHvlx opmyn. Hcenvimanus Bepuynnu. Ycnex u
Heyoaua. Beposmuocmu coovimuil 6 cepuu ucnotmanuil bepuynnu.

Cryuaiinvle genuuunsl

3nakomcmeo co CHYHUAUHLIMU GEIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEmHbIX
cayyaunvlx  eenuuuH. Pacnpedenenue eeposmuocmeu. Mamemamuueckoe odrcudanue.
Cesoticmea mamemamuueckozo oxcuoanus. I[lonamue o 3axone donvuiux yucen. Mzmepenue
gepossimrocmel. Ilpumenenue 3axoma OOMbUWIUX HUCEN 6 COYUOLO2UU, CMPAXOBAHUU, 8
30pasooxpaneHuu, obecneyeHuu 6e30NACHOCMU HACENeHUS 8 YPE3B8bIYAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomerpuyeckue purypsl

@urypbl B reOMeTPHHU U B OKPY:KAK0IIIeM MHPe

['eomerpuueckas ¢urypa. DopMuUpOBaHHE TPEICTABICHUA O METANPEIAMETHOM
HNOHATUH «pUrypar.



Touka, TUHUS, OTPE3OK, MpsIMasd, Ty, JIOMaHas, IIOCKOCTb, yroJ, OMCCEKTpHUCca yria u
€€ CBOMCTBA, BU/IbI YIJI0B, MHOTOYTOJIbHUKH, KPYT.

OceBass  cummerpusi  reomerpudeckux  (uryp.  lleHTpasbHas  cummerpus
reOMEeTPUUYECKUX QUryp.

MHOroyroJibHUKH

MHOroyroibHuK, €ro »3JIEMEHTBI M €ro CcBOWCTBa. Pacno3HaBaHHE HEKOTOPBIX
MHOTOYTOJIbHUKOB.  Buinykivie U HEBbINyKable  MHO20Y20bHUKU.  IIpaBUiIbHBIE
MHOTOYTOJIbHUKHU.

Tpeyronsuuku. Beicota, MennaHa, OUCCEKTpHUCA, CPEAHsS JMHUS TpPEYroJbHUKA.
PaBHOOEpEHHBIN TPEYTrOJbHUK, M0 CBOMCTBA U MPU3HAKUA. PABHOCTOPOHHUI TPEYrOIbHUK.
IIpAMOYTOJIBHBIM, OCTPOYTOJBHBIM, TYHOYIOJIbHBIM TPEYrOJIbHUKU. BHemHue yribl
TpeyroibHuKa. HepaBeHCTBO TpeyronbHHUKA.

UertsipexyronpHuku. [lapanienorpamMm, pom0, NpsSMOYTrOJIbHUK, KBaapaT, Tparerws,
paBHOOenpeHHas Tpamenusa. CBoiicTBAa W TpU3HAKU  MapajuleliorpaMma, pomoa,
MPSIMOYTOJIbHHUKA, KBaJpaTa.

OKpy:XHOCTB, KPYT

OKpYy»XHOCTb, KpyI, HMX OJJIEMEHThl W CBOWMCTBA; LEHTPAJIbHbBIC W BIIMCAHHBIC YTJIBL.
KacarenbHas u cexywas K OKPYXHOCTH, ux ceoucmeéa. BHIucaHHbIE W OINMCAHHBIC
OKPY’KHOCTH JUI TPEYTOJIBHUKOB, Yemblpex)y201bHUK08, NPAGUIbHbIX MHO20Y201bHUKOE.

I'eomeTpuyeckue purypsl B npocTpancTBe (00beMHbBIE TeJ1A)

Mmnozoepannuk u e2o snemenmsl. Hazeanus MHO202PAHHUKOS C PA3HBIM NOJOHCEHUEM
u xoaudecmeom epareu. llepBUUHBIE TPEACTABICHUS O NHUPAMUIE, MAPAILICICIUIECE,
npusme, cepe, mape, HWIMHAPE, KOHYCe, X AJIEMEHTax U MPOCTEUIINX CBOMCTBAX.

OTHomeHnst

PaBenctBo puryp

CBoiicTBa paBHBIX TPEYTOJIbHUKOB. [[pU3HaKu paBeHCTBA TPEYTOJIbHUKOB.

IHapanieabHOCTH NPAMBIX

[Ipu3Haku ¥ CBOMCTBA MapajuIeNbHBIX MPSMBIX. Akcuoma napainearvnocmu Eexnuoa.
Teopema Daneca.

IlepnenankyjasipHble NpsiMble

[Ipsmoii yroin. Ilepnenaukynsp k npsimMoi. Haknonnas, mpoekius. CepeauHHBIN
MEePIEHANKYIIAP K 0Tpe3Ky. Ceoticmea u npusHaxKu nepneHOUKyIsapHOCHu.

Ilooooue

Ilponopyuonanvuvie ompesxu, nooooue gueyp. IlooodbHvie mpeyeonvruku. [pusnaxu
noooous.

B3aumHoe pacnoJsioskeHue npsiMoil U1 OKPYKHOCTH, 08X OKDYHCHOCMELL.

N3mepennsi 1 BBIYUCICHUSA

BeanunHbl

[Tonsatue Benuuunbl. [muHa. W3mepenue nivHbl. EOUMHHUIBEI U3MEPEHUS JIMHBI.
Bennunna yrna. ['pagycHas mepa yria.

[TonsiTue o TUIOMAAM TUTOCKOW (UTYpPHI U €€ CBoMcCTBax. M3MmepeHue rmiomasei.
EnvHuiel n3amepeHus riomaun.

[IpencraBnenne o0 oObeme u ero cmoicTBax. M3mepenue oObema. EauHUIIEI
U3MEpEeHUsI 00bEMOB.

N3mepenusi v BHIYUCIEHUS

NHCcTpyMeHTBI 1711 U3MEPEHU U TOCTPOCHUI; U3MEPEHHE U BBIYMCIIEHUE YIJIOB, JJIUH
(paccrosiHuii), ionanei. TpuroHoMeTpuueckrue PyHKIIMU OCTPOTO YIJia B MPSIMOYTOJILHOM
TPEYTOJNbHUKE Tpuconomempuveckue Qynkyuu mynoeo yeid. BBIYHCICHHE 3JIEMEHTOB



TPEYTrOJIbHUKOB C MCIHOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLIEHUH. DOopMyIibl
IJIOMIAN TPEYTOJbHUKA, MapajuieiorpaMMa U €r0 YacTHBIX BUIOB, (JOPMYINBI JITMHBI OK-
pyXHOCTU M Tuiomaau kpyra. CpaBHeHue u BeluucieHue muiomasneii. Teopema [ludaropa.
Teopema cunycos. Teopema Kocunycos.

Paccrossnust

Paccrostnue Mexy Toukamu. PaccTostaue oT TOUKH 10 NpsMON. Paccmosinue medcoy
Queypamu.

I'eomeTpuyeckue NoCTpoeHU

["eoMeTpuyeckre NOCTPOCHHUS JJIsl WIUTFOCTPAIIMU CBOWCTB FEOMETPUUECKUX PUTYP.

NHCTpyMEHTBI Uil TOCTPOCHMN: LUPKYJb, JIMHEWKA, YTOJIBHUK. [Ipocmetiwiue
NOCMPOEeHUs. YUPKYIeM U JIUHEUKOU. NOCMpOeHUue OUcCceKmpucwvl yaid, NepneHouxyuapa K
npAMOU, yaad, paeHo20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mMpemM CMOPOHAM, O8YM CHOPOHAM U YNy MexHcoy
HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell YelaM.

enenue ompesxa 6 0aHHOM OMHOWIEHUU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoOpa3zoBanust

[lonsitue  mpeoOpazoBanus. llpencraBieHne O  METanpeIMETHOM  IMOHATUU
«mpeodpazoBanue». [lodobue.

JIBmKeHUs

OceBas U LIEHTpaIbHasi CAMMETPHS, HOBOPOmM U napaienvbHuli neperoc. Kombunayuu
O0BUNCEHUL HA NIOCKOCMU U UX CBOUCEA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopsl

[TonsiTue BekTOpa, NEHCTBUSA HAJ BEKTOPAMH, HCIOJb30BaHHE BEKTOPOB B (pHU3UKE,
Pasnodfcenue 6eKmopa Ha cocmasasioujue, CKAIsPHoe npousseoeHue.

Koopaunarsi

OCHOBHBIC TIOHSTHS, KOOPOUHAMbL BEKMOPA, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamwi cepedunvt ompeska. Ypaeuenus gpueyp.

Ilpumenenue 6exkmopos u KoopoOuHam OJisl peuieHusi NPOCMEUUUX 2eoMEMPUYECKUX
3a0au.

HcTopust MaTeMaTUKHU

Bosnuxnosenue mamemamuku xax Hayku, smanwvl ee pazeumus. OcHo8Hble pazoebl
Mamemamuxu. Beloarowueca mamemamuKky u ux 6K1a0 8 pazeumue HayKu.

beckoneunocmv  mmooiwcecmea npocmuix  yucen. Hucia u OnuMbl  OMpPEsKos.
Payuonanvueie wucna. [lompebnocms 6 uppayuonanvrvix yucaax. [llkona [ugpazopa

3apooicoenue aneeopwl 6 nHeopax apugpmemuxu. An-Xopesmu. Poowcoenue 6ykeenHoll
cumgonuxu. I1. @epma, @. Buem, P. Jlexapm. Hcmopus éonpoca o HaxoxicoeHuu Gopmyi
KOpHeU aneebpauyeckux ypasHenuti cmeneneil, oOoavuwiux uemwipex. H. Tapmanvs, /]c.
Kapoano, HX. Abens, 3. I'anya.

losenenue memooa KoopOuHam, NO360AIOUE20 NEPEBOOUMb 2e0MempUYecKuUe
0b0vexmul Ha sA3bIK aneeopwl. llossenenue epaguxos gyuxyuti. P. Jlekapm, I1. Depma.
IIpumepwvl paznuuHnvlx cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckoeo (Pubonauuu) o kpoauxax, wucia Pubonauuu. 3adaua
0 waxmamuou docke. CX00UMOCMb 2e0MempudecKoll NPocpeccul.

Ucmoku meopuu eepoamuocmeti: cmpaxogoe oeno, azapmuvle uepul. 1. Depma,
b.1lackanw, A. bepnynnu, A.H.Koamozopos.



Om 3emneodenusn k ceomempuu. llugazop u eco wxona. @anec, Apxumeo. I[Inamon u
Apucmomens. I[locmpoenue npasunbHvlx MHO20Y201bHUKOS. Tpuccekyus yena. Keadopamypa
Kkpyea. Yoeoernue kyba. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Esxauoa. JI Dinep,
H. U Jlobauesckuii. Mcmopus namozo nocmynama.

[I'eomempus u uckyccmeo. I'eomempuyeckue 3aKOHOMEPHOCMU OKPYHCAIOULE20 MUDA.

Acmponomus u eeomempus. Ymo u xax ysnanu Anaxcaeop, Spamocghen u Apucmapx
o pasmepax Jlynot, 3emau u Connya. Paccmosinua om 3emnu oo Jlynot u Connya. Uszmepenue
paccmosHus om 3emau 0o Mapca.

Ponb poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Diinep. HHU. Jlobauesckuii,
11.J1.Yebviues, C. Kosanesckas, A.H. Konmoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wixona mamemamuueckux u HABUSAYKUX
Hayk, pazeumue poccuiickoeo @aoma, A.H. Kpwvinos. Kocmuueckas npoepamma u M.B.
Kenowuu.

BocnuraTtesibHbIi 0J10K NIPOrpaMMbI

Bocrnuranue sBisieTcss OAHOW M3 BaKHEHIIMX COCTABISIOMIUX 00pa30BaTEIIBLHOTO
npoliiecca Hapsay ¢ oOydeHueM. JlonmosiHsAs Ipyr apyra, oOy4eHHUEe M BOCIHUTAHUE CIYXKaT
€MHOMN IeNM: IEJOCTHOMY Pa3BUTHIO JIMYHOCTH IIKOJIbHUKA. Peanuzanusi MIKOJIbHBIMHU
MeJJaroraMy BOCIUTATEIbHOTO MOTEHIMAJA YPOKA MPEANOIaraeT CIeAyOIIee

® YCTAaHOBJICHHE JOBEPUTEIbHBIX OTHOLIEHUA MEXIY YUYUTEIEM U €ro y4YEeHHKaMH,
CIIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIPHUSTHIO YYaIlUMUCS TPEOOBaHUN MU MPOCHO
yUUTENsl, MPUBJICYCHUIO WX BHHUMaHHUS K OOCYXJaeMOW Ha ypoke uHbOpMaIu,
aKTUBHU3AIMU U UX TIO3HABATEILHOMN AEATEILHOCTH;

e MOOYX/ICHUE IIKOJBHUKOB COOJIIOaTh Ha YPOKE OOIIEHPUHSATHIE HOPMbI MTOBEICHUS,
npaBuiia OOIICHHUS CO CTapIIMMU (YYUTENSIMH) W CBEPCTHUKAMM (IIKOJbHUKAMH),
MPUHIUTBI Y4€OHOM TUCIMIUIMHBI U CAMOOPTaHU3aluu;

® MPUBJICUCHUE BHUMAHUS IKOJbHUKOB K IEHHOCTHOMY aCIl€KTY, U3y4aeMbIX Ha ypoKax
SBJICHUM, OpraHU3alus WX paboThl C MOJy4aeMOW Ha ypOKE COIMAIbHO-3HAYMMOMN
uH(popMaIuel — MHUIMMPOBAHUE €€ 00CYKIEHUS, BHICKA3bIBAHUS YUAIIIUMHCS CBOETO
MHEHHUS T10 €€ TIOBOJTY, BBIPAOOTKH CBOETO K HEW OTHOIICHHUS;

® CIIOJb30BaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEU COJIepkKaHUsS Y4yeOHOTro mpeameTa
yepe3 JAEMOHCTpAIUIO JETSAM MPUMEPOB OTBETCTBEHHOTO, IPAKIAHCKOTO MOBEICHUS,

MPOSIBJICHUSI YEJIOBEKOIIOOUS U I0OPOCEPACUYHOCTH, Yepe3 Mo 100p COOTBETCTBYIOIINX

TEKCTOB JIJIsI UTCHUS, 3a7a4 ISl peIIeHus, TPOOJEMHBIX CUTYalUK sl 0OCYKJICHUS B

KJIacce;

® TPUMCHEHHE HA YPOKE UHTEPAKTUBHBIX ()OPM paOOTHl YUAIIMXCS: WHTEIUICKTYabHBIX

UTp, CTUMYJUPYIOIIUX MMO3HABATEIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; TUIAKTUYECKOTO

TeaTpa, TIJ€ TMOJIyYeHHbIE Ha YpOKEe 3HaHUS OOBITPHIBAIOTCS B TeaTpPaIbHBIX

MOCTAaHOBKAX; JTUCKYCCHI, KOTOPBIE AAIOT YYAITUMCSI BO3MOKHOCTh MTPUOOPECTH OTIBIT

BEJICHUS KOHCTPYKTHBHOT'O JHajiora; TPYNIOBOM paboThl Wik paboOThl B mMapax,

KOTOphI€ Y4aT IIKOJbHUKOB KOMAaHJHOW paboTe W B3aWMOJEHUCTBUIO C APYTUMU

NEThMU;

® BKJIIOUYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOAEPKATh MOTHBAIUIO

JeTedl K TOJYYEHUIO 3HAHWUM, HaJaXUBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX

OTHOIIEHUH B KJacce, MOMOTAIOT YCTAaHOBJICHHUIO NOOpOKeIaTenbHOM aTMoc(ephl BO

BpeMsl YpOKa;



opranuzanus medcTBa MOTUBUPOBAHHBIX W JPYAUPOBAHHBIX YYAIIUXCA HAJA HX
HEYCNEBAIOIINMU OJTHOKIACCHUKAMU, JAIOLIETO IIKOJIbHUKAM COLHMATbHO-3HAYMMBbIN
ONBIT COTPYAHUYECTBA U B3aUMHOU TOMOIIY;

MIPOBEJICHUE MPEIMETHBIX HEEIb;

VHUIMAPOBAHUE W MOJJCPKKA HMCCIEA0BATEIBCKON AEATEIBHOCTU IIKOJBHUKOB B
paMKax peanu3auMd WUMHU HWHIWBUIAYAJIbHBIX W TPYIIOBBIX HCCIEA0BATEIbCKUX
OPOEKTOB, YTO  JIaCT  UIKOJbHUKAM  BO3MOXKHOCTh  NPHOOPECTH  HaBBIK
CaMOCTOSITEJIbHOTO PEHICHUS] TEOPETUYECKOW MpOoOJieMbl, HABBIK T€HEPUPOBAHUS U
oopMiieHUs1 COOCTBEHHBIX HJI€W, HABBIK YBAKUTEIBHOTO OTHOILICHHUS K YY>KUM UJIESM,
o(OpMIICHHBIM B pab0OTax APYTHX UCCIEAOBATENICH, HABBIK MMyOJIUIHOTO BBICTYILICHUS
nepen ayINTOPUEN, apryMEHTUPOBAHUS M OTCTAUBAHUS CBOEH TOUKH 3PEHHUS.

TEMATHUYECKOE INTAHUPOBAHMUME 110 MATEMATHKE

5 KJIACC
Ne Tema pazaesa KosmuectBo
4acoB
1 HartypanbHble 4nciia U IIKasbl 15
2 CrnoxeHre ¥ BBIYMTAHUE HATYPAJIbHBIX YUCET 21
3 YMHOKEHHE U J€JICHNE HAaTyPaIbHBIX YUCEIT 27
4 [Tmomaayn 1 00HLEMBI 12
5 OOBIKHOBEHHBIE APOOU 23
6 Hecaruanpie Apoou. CaokeHUE U BEIYUTAHUE IECATUIHBIX APOoOCi 13
7 YMHOXEHHE U JieJIeHUE JECATUUHBIX Ipo0Oeit 26
8 NHCTpyMEHTBI AJIs1 BRBIUUCIICHUI U U3MEPEHU I 17
9 [ToBTOpEHUE 16
Hroro 170
6 KJIACC
Ne Tema pa3gena Kosun4yecTBo
4acoB
1 [ToBTOpEHME Kypca MaTeMaTHKH S KJlacca 2
2 JlenuMocCTh HaTypaibHBIX YACET 18
3 CrnosxeHre 1 BEIYUTAHKUE JPOOEH C pa3HBIMU 3HAMEHATEIISIMH 22
4 YMHOXEHHE U JieJIeHue 0OBIKHOBEHHBIX IPOOEii 29
3) OTHOILIEHHS U TPOITOPLIAN 18
6 [TonoxuTeNnbHBIE U OTPULIATENIBHBIE YHCIIA 13




7 CnoxeHre U BBIYUTaHUE TTOJIOKUTEIIbHBIX U OTPULIATEIIbHBIX YHCET 11
8 YMHOKXEHUE U IeTICHUE MOJI0KUTEIbHBIX U OTPUIATEIBHBIX YHCEIT 12
9 Pemenue ypaBHeHuMi 14
10 Koopaunatel Ha MII0CKOCTH 13
11 DNeMEHTHI JJOTUKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUU 4
BEPOSATHOCTEU
12 [ToBTOpEHME 14
Uroro 170
TEMATHUHYECKOE IINIAHUPOBAHMUE I10 AJITEBPE
7 KJIIACC
Ne Tema pa3zgesa KosmuectBo
4acoB
1 [ToBTOpEHME Kypca MaTeMaTUKU 9-6 KIaccoB 2
2 BripaxkeHusi, ToxK/1€CTBa, ypaBHEHUS 21
3 OyHKIIH 11
4 CreneHb ¢ HaTypaJIbHBIM ITOKA3aTEIEM 11
5 MHorouseHsl 17
6 DopMyITHI COKPAIIICHHOTO YMHOKEHHSI 19
7 CucTeMbl INHEMHBIX YPAaBHEHUIN 14
8 [ToBTOpEHME 7
Uroro 102
8 KJIACC
No Tema paznena Komnuectso
9acoB
1 [ToBTOpEHME 2
2 Pannonansabie ApoOu 23
3 KBagpaTHbie KopHU 19
4 KBanpaTHblie ypaBHEHUS 22
3) HepaBenctBa 18
6 CreneHsb ¢ HEJIBIM ITI0Ka3aTelIeM. DIeEMEHTHI CTATUCTUKHU 11




7 IloBTOpEeHue 7
Hroro 102
9 KJIACC
Ne Tema paszaena KosnuyecTBo
4acoB
1 [ToBTOpEHME 2
2 Ksanmpatnunas hyHkims 21
3 YpaBHEHUS U HEPABEHCTBA C OJTHOW ITIEPEMEHHOMN 14
4 YpaBHEHUS U HEPABEHCTBA C IBYMS IEPEMEHHBIMHU 17
5 Apudmernueckas 1 reOMETpUYECKast MPOTPECCUn 14
6 DneMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTEN 12
7 [ToBTOpEHME 22
Htoro 102
TEMATUYECKOE INTAHUPOBAHUE IOTEOMETPUHA
7 KJIACC
Ne Tema pa3zgena KosnuecTBo
4acoB
1 HadanbHbie TeOMETpHUUECKUE CBEACHUS 11
2 TpeyroibHUKN 18
3 [TapannensHbie TPSIMbIE 13
4 CooTHOILIEHUST MEXAY CTOPOHAMU U YTJIAMU TPEYTOJIbHHUKA 20
5 [ToBTOpEHUE 6
UTOI'O 68
8 KJIACC
Ne Tema pa3znena Kosun4yecTBo
4acoB
1 [ToBTOpEHNE 2




2 YeTbIpexyroIbHUKH 14
3 [Tnomanp 14
4 [Tono6HBIE TPEYTOJILHUKN 20
3) OKpyKXHOCTb 16
6 [ToBTOpEHUE 2
NTOI'o 68
9 KJIACC
Ne Tema pa3zgena Kosn4yectBo
4acoB
1 [ToBTOpEHNE 2
2 BekTopsl 12
3 Metonx koopauHAT 10
4 CooTHOIIEHUS MEXK Yy CTOPOHAMU U YTIIaMHU TPEYTOJIbHUKA. 14
CkansapHoe IpOU3BeICHUE BEKTOPOB

5 JInrHa OKPY>KHOCTH M IUIONIAJIb Kpyra 12
6 JIBmkeHue 10
7 [ToBTOpeHue 8
UTOI'O 68
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