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l. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIE Pe3YabTaThl:

1) BocriuTaHHE POCCHICKOMN IPpaKIaHCKOM MICHTUYHOCTH: NATPUOTH3MA, YBaXxkeHHs K OTeuecTBy,
OCO3HAHMS BKJIaJIa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) OTBETCTBEHHOE OTHOLICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCsS K
CaMOpa3BUTHUIO ¥ CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIUY K O0OYUEHUIO U IO3HAHMUIO;

3) oco3HaHHBIN BBIOOP W MOCTPOCHUE NAbHEHICH WHINBHIYaJbHOW TPACKTOPHH OOpa30oBaHHs
Ha Oa3e OPHEHTUPOBKM B MHpe mnpodeccuit M Npo(ecCHOHAIBHBIX MPEANOYTCHUNA C Y4ETOM
YCTOWYMBBIX TO3HABATENBbHBIX HMHTEPECOB, a TaKXKe HA OCHOBE (OPMHUPOBAHMS YBAXKHTEIHHOT'O
OTHOILEHHS K TPYAY, Pa3BUTHE OIBITA y4aCTUsI B COLUAIIBHO 3HAYMMOM TPY/IE;

4) yMEHUE KOHTPOJHMPOBATh, OILICHHBATh W AHAIU3MPOBATH HPOLECC M PE3yabTaT ydeOHOH u
MaTeMaTHYECKOU JesITeTbHOCTH;

5) KPUTUYHOCTh ~ MBIIUICHHS, HMHUIMATHBA, HAXOAYMBOCTb, AKTHBHOCTb MpPU  PEIICHUH
MaTeMaTHYECKUX 3aj1ay.

MeTanpeaMeTHbIE Pe3YJIbTATHI:

1) yMeHHE CaMOCTOSITEIBHO ONPE/CISTh 1IeJH CBOEro 00y4eHHs, CTaBUTh U (POPMYIIUPOBATh JIJIsI
ceOs1 HOBBIE 33/1auu B yueOe, pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH 1103HABATENbHON AEATEIbHOCTH;

2) yMEHHE COOTHOCHTD CBOM JICHCTBUS C IUNIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOEH JIeATENILHOCTH B IIPOLECcCe TOCTUIKEHUS pe3yJbTaTa, ONpeesaTh ClocoObl JeCcTBU B paMKax
IPEJUIOKEHHBIX YCIOBUM M TpeOOBaHUN, KOPPEKTHPOBATh CBOU JEHCTBUS B COOTBETCTBUU C W3-
MEHSIOILENCS CUTYaLUE;

3) yMeHHe OmpeneNsATh MOHATHSA, CO3/aBaTh  OO0OOIICHWs, YCTAaHABJIMBATh  AHAJIOTHH,
KJIaccu(puIUpoOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUI Kilaccu(DUKaLUy;

4) ycTaHaBJIMBaTh TMPUYMHHO-CIICACTBCHHBIC CBS3H, CTPOUTH JIOTUYECKOE paCCYXKICHHUE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIIOTUH) U J1eaTh BBIBOABI;

5) pa3BuUTHE KOMIIETCHTHOCTH B O0JACTH KCIOJBb30BaHUs MH(POPMAIIMOHHO-KOMMYyHUKAIIHOHHBIX
TEXHOJIOTHIA;

6) nepBOHAYAIBLHBIC MPECTABICHHUS 00 HUACAX M O METOJaX MAaTEMAaTHUKU Kak 00 YHUBEPCATLHOM
A3bIKE HAYKU U TEXHUKE, O CPEACTBE MOJEIUPOBAHUS SBJIICHUN U IIPOLIECCOB;

7) yMeHHE BHIETh MATEMATHYECKyH0 3a/ady B KOHTEKCTEe MPOOJIEMHOH CHTyalu B APYTHX
JUCLHUIIIINHAX, B OKPYXKAIOLEH KU3HH,

8) yMeHHME HAaxXOJWTh B PA3IMYHBIX HCTOYHHKAX HH(OPMALUIO, HEOOXOAMMYIO ISl PEIICHHS
MaTeMaTHYeCKuX MpoOseM, U MPeJCTaBIATh €€ B MOHATHOHN (opMe, MPUHUMATh PELICHUE B YCIOBHUIX
HENOJHOW MM U30bITOYHON, TOYHON MJIM BEPOSITHOCTHON MH(pOpMAIIH;

9) yMeHHe MOHMMATh W HCIOJIB30BaTh MaTeMAaTHYECKHE CPEACTBA HAMSAHOCTH (rpaduki,
TaOJINLBI, CXEMBI U JIp.) Ul WTIOCTPAIK, HHTEPIIPETALUN, apTyMEHTAllUY;

10)ymeHre BBABUTATh W PEATM30BBIBATH THIOTE3bl MPH PEIICHUH 3a1a4yd, I[OHUMATh

HEO0OXOUMOCTb UX MTPOBEPKU;

11)noHrMaHWe CYIIHOCTH aJIrOPUTMUYECKHX MpPEANUCAaHUH W yMEHHE [eHCTBOBaTh B
COOTBETCTBUU C MPEIIIOKEHHBIM aJITOPUTMOM.

IIpenMeTHBIE PE3YJIbTATHI:

BeinyckHUK HayuuTcs B 5-6 kimaccax (JUIs MCIIOJNB30BAaHMSI B MOBCEIHEBHOM JKU3HHU U 00eCIeYeHU
BO3MOXKHOCTH VCIIENTHOTO IPOAOKEHUS 00pa30BaHUs HA YIIIVOIEHHOM VDOBHSX )

Inemernmuol meopuu MHoacecme u MamemMamu4eckou 102UKy

L OHepI/IpOBaTI) IHOHATHUAMU (321ecr, U Jajle€ — 3HaTb ONPCACICHUC IOHATUA, YMCETH
MOSACHATH €r0 CMBICJI, YMECTb MCITIOJIB30BAaTh IMOHATUC U €TI0 CBOICTBa IIpHu MPOBCIACHUU paccy>1<)1eH1/H71,
JA0Ka3aTCJIbCTB, PCIICHHUU 33[[8.‘{): MHOXCECTBO, XAPAKTCPHUCTUKNU MHOXKECTBA, 3JICMCHT MHOKCCTBA,
IMyCTOC, KOHCYHOC U OeCKOHEUHOE MHOXCECTBO, TIOAMHOXKCCTBO, IPUHAJIC)KHOCTD,




o OTIPECTATh MPUHAAIEIKHOCTh JJIEMEHTa MHOXECTBY, OOBEIMHEHHUIO U IEPECEUCHUIO
MHOECTB;

o 3aJlaBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB, CJIOBECHOTO OIMCAHUS;

® HAXOAWTH MepeceueHne, 00beTMHEHHE, TTOJIMHOKECTBO B MPOCTEUIITNX CUTYAIUSX.
B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

® pAacCIIO3HABATh JIOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS

Yucna

e OmnepupoBaTh MOHSATUSMHU: HATYpaJIbHOE YMCIO, MHOXKECTBO HATYPaJbHBIX YHCEN, IEJI0E
YHCII0O, MHOXECTBO LIEJIBIX 4YHCEd, OOBIKHOBEHHAs ApPOOb, NECATHYHAs IpoOb, CMEUIaHHOE YHCIIO,
parroHaIbHOE YHCII0, MHOKECTBO PAIlMOHATBHBIX YHCET,

® [IOHUMATh CMBICII TO3UIIMOHHOM 3aIMCH HATypaIbHOIO YHCIIA;

®  BbLINOJHATH BBIYKUCICHHUS, B TOM YHUCJIE C HCIOJIb30BAHUEM IMPUEMOB paAllMOHATIBHBIX
BBIUMCJICHHUI, 000CHOBBIBAThH AJITOPUTMbI BBITIOJIHEHHUSI ICHCTBUI;

®  1CIOJIb30BaTh MpHU3HAKK JenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, 100, 1000 npu
BBIMIOJTHEHUH BBIYMCIICHUI U PEIIeHUH 3a/1a4;

®  BBINIOJHATH OKPYTJIICHUE PAITMOHATBLHBIX YHCEN C 33JJaHHOW TOYHOCTHIO;

®  YIOPSAOYMBATH YMCIIA, 3AMMMCAHHBIC B BHJIC OOBIKHOBCHHBIX U JCCSITHUHBIX APOOCH;

e naxoauth HOJ/[ u HOK uuncen u ucnosb30BaTh UX MPHU PEIICHUN 3a/1a4.

®  ONIECPUPOBATH MOHATHEM MOJYJIb YUCIIA, TEOMETPUUYECKAs MHTEPIIPETALIAS MOIYJIS YUCIIA.
B noeceonesnotl scusnu u npu uzyueruu Opyeux npeomemos:

e [PUMEHATH IpaBHUia MPUOIMKEHHBIX BBIYMCICHUN MPU PEIICHUH MPAKTUYECKUX 33434 U
peIlIeHnH 3aa4 JPYTUuX Y4eOHbIX IPEIMETOB;

®  BBINOJHATH CPABHEHUE PE3YJIbTATOB BBIYMCICHUH IMPHU PEIICHUU MPAKTUICCKUX 3a1ad, B
TOM YHUCJIE TPUOTUKEHHBIX BHIYUCIICHUIH;

® COCTaBJIAITb UHWCJIOBBIE BBIPAXKEHHS U OICHMBATh WX 3HAYCHHUS TPU PEIICHUU
MPAKTUYECKHX 33724 U 337a4 U3 APYTUX YICOHBIX MIPEIMETOB;

VYpaenenus u nepagencmea

J OnepupoBaTh NOHATHUSMHU: PABEHCTBO, YHUCIOBOE PABEHCTBO, ypaBHEHHUE, KOPEHb
YpaBHEHUS, PELLICHUE YPaBHEHMSI, YMCIOBOE HEPABEHCTBO, AIBOMHOE HEPABEHCTBO;
o Pemarp ypaBHEHHs Ha OCHOBE 3aBHUCUMOCTEH MEXIy KOMIIOHEHTaMH U PE3yJIbTaTOM

apu(MeTHYECKUX ACHCTBUI.

Cmamucmuka u meopu: 6€D0ﬂ7’l’lHOCm€l/7
o OHGpHpOBaTB IMOHSTUAMHU: CTOJIOYATBIE U KpPYroBbBIC JUarpaMMebl, Ta6J'II/IIH>I JaHHBIX,
cpenHee apudmeTrudeckoe,
®  U3BJEKaTh, MH(OOPMAILIKIO, TIPEICTABIICHHYIO B TAONIUIIaX, HA AUArPAMMaX;
®  COCTaBIIATH TAOIUIIbI, CTPOUTH AUArPaMMbI HA OCHOBE JaHHBIX.

Texcmosvie 3a0auu

e Pemate mpocThie M CIOXHBIE CIOKETHBIE 3a/la4ll pa3HbIX THUIIOB Ha Bce apu(MeTHdecKue
JIEHCTBHS,

®  CIIOJIb30BAaTh pa3Hble KpaTKHE 3alHUCH KaK MOJENM TEKCTOB CIOXKHBIX 3adad A
MOCTPOCHUS TOMCKOBOW CXEMBI M PEIICHUS 33]1aY;

e 3HATh M NIPHUMEHATH 00a crioco0a IMoucKa penreHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO U OT
YCJIOBHS K TPEOOBAHMIO);

® COCTaBIATH IUIAH PELICHUS 3a7a4u;

® BBIIEIATH TAMbI PEIICHUS 33]]a41 U COJEPKaHUE KaXKIOTO dTara;

® UHTEPIPETUPOBATh BHIUUCIUTEIbHBIC PE3YNbTaThl B 3a/lade, HCCIEAOBaTh IOTYYCHHOE
peleHue 3a1a4u;

®  aHAJIM3WPOBATH BCCBO3MOXKHBIC CHTYaI[MH B3aMMHOIO PACIIOJIOKEHHUS JBYX OOBEKTOB U
W3MEHEHHE WX XapaKTEePUCTUK TPU COBMECTHOM JBHKEHUH (CKOPOCTb, BpeMs, PACCTOSHUE) MpHU
pelleHWH 3ajJad Ha JBIKCHHWE JIBYX OOBEKTOB Kak B OJHOM, TaK W B IPOTHBOIOJOXKHBIX
HATPABIICHUSX;




®  HCCIEeNOBaTh BCEBO3MOJKHBIC CHUTYAIlMU TPU PEHICHUHM 33]a4 Ha JBIDKEHUE IO pPEKe,
paccMaTpuBaTh pa3HbIE CHCTEMbI OTCUETA;

® pemiath pa3HOOOpa3HBIC 33/1aYH «HA YaCTH,;

e pemath ¥ 000CHOBBIBATH CBOE pEIICHME 3a7ad (BBIACIATh MAaTEMaTHYECKYI0 OCHOBY) Ha
HAXO0’KJICHUE YaCTH YKCIIa U YHCIa MO €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IpO0OH;

e 0cCO3HaBaTh MW OOBSICHATH WACHTUYHOCTH 3aJad pa3HBIX THIIOB, CBS3BIBAIONINX TpPHU
BEJIMYKMHBI (Ha paboTy, Ha MOKYIKH, HAa JIBUKCHHUE); BBIACIATH 3TH BEJIHMYUHBI U OTHOIICHHS MEXIY
HUMHU, IPUMEHSATH UX TPU PEIICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIC 33/1a4M YKa3aHHBIX THUIIOB.

® HAXOIUTh TPOIEHT OT YHUCIA, YHUCIO IO NPOIEHTY OT HEro, HaXOIUTh MPOICHTHOE
OTHOIIICHHE JBYX YKMCEJ, HAXOAUTH MPOIIEHTHOE CHIYKCHHUE WIIN TMPOIIEHTHOE IMOBBIIIICHAE BEIMYHUHBI,

® pelIaTh HECIOXKHbIE JJOTHUECKUE 3a/1a4l METOI0M PaCCYKICHHIA.

B nosceomnesnoti srcuznu u npu uzyueHuu Opyeux npeomemos:

® BBIJBUIaTh TMIIOTE3bl O BO3MOXKHBIX IMPENEIBbHBIX 3HAYCHUSX MCKOMBIX BEIMYHH B 33j]aue
(menmaTh IPUKUIKY)

Haenaonasa ceomempus
Leomempuueckue gueypul

e OmnepupoBarh MOHATHSAMH: (GUTYypa, TOUYKa, OTPE3OK, MpsiMas, Jyd, JIOMaHas, YroJl,
MHOT'OYTOJIbHUK, TPEYTOJbHUK U YETBIPEXYTOIbHUK, IPSIMOYTIOJBbHUK U KBaJIpaT, OKPYKHOCTb U KPYT,
MPSIMOYTOJIBHBIN Tapajuienenuries], Kyo, map. M3o00paxkaTts n3ydaeMbie (GUTYpBI OT PYKH B ¢ TIOMOIIBIO
JMHENWKHU U LUPKYJIS.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

e pelaTh MPAKTUYECKUE 337a4u C MPUMEHEHUEM MPOCTEUIITNX CBOICTB QUTYp.

Hsmepenus u evruucienus

® BBIIOJIHATh U3MEPEHUE JJIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IOMOLIBIO HHCTPYMEHTOB JUIS
WU3MEPEHUM JUIUH U YIJIOB;

® BBIYUCIATH IUIOIIAAM  MPSAMOYTOJIBHUKOB, KBaJpaToB, OOBEMBI  MPSIMOYIOJIbHBIX
napaesenune 0B, KyooB.

B noeceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:

®  BBIUHCIATH PACCTOSHMS HAa MECTHOCTH B CTaHIAPTHBIX CUTYyalUsAX, IJIOLIAAU YYacCTKOB
OpSAMOYTOJIbHOM (popMBI, 00BEMBI KOMHAT;

® BBINOJHATH NPOCTEUIINE TOCTPOEHUS M HM3MEPEHHs Ha MECTHOCTH, HEOOXOAUMbIE B
pEATbHOM )KU3HU;

® OIEHHUBATh Pa3MeEPhl PEANbHBIX 00BEKTOB OKPYXKAIOILEr o MUpa.

Hcmopusa mamemamuxu

® ONUCBHIBATH OTACIIbHBIE BBIJAIOIINAECS PpE3yJbTaThl, IIOJYYCHHBIE B XOJIE pa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH;

® 3HAThb IIPUMEPHI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBA3U C OTECYECTBEHHOM U
BCEMHUPHOU UCTOPUEU

BBIIIYCKHUK ITOJNVYUT BO3MOKHOCTH HAVUHUTBCI B 5-6 kiaccax (g oOecrieyeHHsi BO3MOXKHOCTHU
VYCIIENTHOTO TPOAOIDKEHU 00pa3oBaHis HA VITYOJIEHHOM YPOBHE)

DJIEMEHTEI TEOPUH MHOYKECTB M MATEMATHUYSCKOM JIOTHKH
®  U300padiCcamv MHONCECBA U OMHOUEHUE MHONCECME C NOMOWbIO KpY208 Diliepa;
B noBce1HEBHOM KU3HU U IIPU U3YUYECHUH APYTUX IPEAMETOB:
®  PACNO3HABAMb JIO2UUECKU HEKOPPEKMHbIE 8bICKA3bIBAHUSL,
® CcmMpoumv YenouKu YMO3aKkI0Ue Ul Ha OCHO8e UCNOIb308AHUS NPABUIL IOSUKU
Yucna
e  Onepuposamb NOHAMUAMU. 2eOMeMpUYecKas UHMepnpemayusi HAmypaibHblX, UYevlx,
PAYUOHATBHBIX,
®  00BACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,




®  UCNONL306aMb NPUSHAKU OENUMOCIU CYMMbl U NPOU3BEOCHUS YUcel NpuU GbINOJIHEHUU
BbLIYUCTICHULL U PeUEeHUU 3a0aY, 000CHO8bI8AMb NPUSHAKU 0eUMOCTIU;
B noBceiHEBHOI KU3HU U IPU U3YYCHHUHU APYTHX MPEAMETOB:

®  NPUMEHAMb NPABUNA NPUOTIUINCEHHBIX 8bIMUCICHUN NPU peuleHul NpaKmudeckux 3a0ay u
peuieHul 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GLINOAHAMb CPABHEHUE Pe3VIbMAamos GblYUCICHUN NPU PeuleHuU NPaKmuieckux 3a0ad, 6
MOM qucie NPUOTIUINCEHHBIX BbIUUCTEHUL,

®  CcoCmasuamb  WUCLOBblE  GLIPAJICEHUS U OYEHUBAMb UX 3HAYEHUs NpU  PpeueHuu
NPAKMu4ecKux 3a0ay u 3a0a4 uz opyaux y4eOHulx npeomemos,

YpaBHEHUS K HEPABEHCTBA
o Onepuposamv NOHAMUAMU: PABEHCMBO, YUCO80€ PABECHCMEO, VPABHEHUE, KOPEHb YPAGHEeHUs,
peutenue ypasHenusl, Yucio80e HepaseHCmao;
o  Pewams ypasuenus euoa 0 -x =0, ypaeunenus éuoa (0 -x =a, eoea# 0.
e Pewams ypaeuenus, cooepaicawue Mooyivb, 8U0d | ax+6| =c20ec>0,¢c=0c<0.

CTaTHCTHKA U TEOPHUSI BEPOSITHOCTEN

®  u3sIeKaAmMb, UHDOPMAYUIO, NPEOCMABNIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX;

® cocmasnsms madauybl, CMpPoOUms OUALPAMMbL HA OCHOBE OAHHbIX.

B moBceTHEBHOM KM3HU | NIPU H3YYCHUH JIPYTHX MTPESIMETOB:

®  U36IEKAMb, UHMEPNPEMUPOBAMb U NPEodPA308bI6AMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8
mabnuyax u Ha OUAspamMmax, Ompaxicarouyio C0UCmed U XapaKkmepucmuky peaibHblX NPpoyeccos u
A6NeHULL

TekcToBbIE 3a/1a4U

e  Pewams codicHble 3a0a4 PAHBIX MUNOS, d MAKICe 3a0aiu NOGLIUEHHOLU MPYOHOCIU,

®  MOOenUpo8amsb pacCylcOeHUs NpU NOUCKe PeuleHUst 3a0ay ¢ NOMOWbIO 2PpAg-cxembl,

®  QHAIUBUPOBATL 8CEBO3MOIICHBIE CUMYAYUU B3AUMHOZO PACNONONCEHUSL 08YX 00BEKMO8 U
UBMEHEHUe UX XAPAKMEPUCTIUK NPU COBMECMHOM OBUICEHUU (CKOPOCMb, 8peMsl, paccmosHue) npu
pewienuy  3a0a4 Ha O8uUdNCeHUe 08yxX 00beKmo8 KAaK 6 OOHOM, MAaK U 6 MNPOMUBONONONHCHBIX
HanpasieHusIx;

®  UCCe008amb 8CEBO3MOJCHbIE CUMYAYUU NPU peuleHuu 3a0ad Ha O8UdCeHUe No peke,
PAccmMampusams pasHvle CUCHEeMbl OMcYéma,

®  0co3Hasamv U OOBACHAMb UOESHMUYHOCHb 3A0a4 PA3HLIX MUNOS, CEA3bLEANWUX MPU
BeUYUHBL (HA paOOMY, HA NOKYNKU, HA OBUINCEHUE), BblOENAMb IMU BEIUYUHBL U OMHOWEHUS MEHCOY
HUMU, APUMEHAMb UX NPU PeuleHuu 3a0ay, KOHCMPYUpoeamv COOCMEEHHble 3a0ayu YKA3AHHBIX
Munos;

®  pewams 3a0ayu HA NpAmMoe U 00pamHoe NPoNnoOPYUOHAIbHOe OelleHue psady ducel (mpu u
bonee).

B moBceTHEBHOM )KU3HU H NIPU H3YYSHUH JIPYTHX MPESIMETOB:

®  gul0enAMb NPU peuleHul 3a0ay XapaKkmepucmuKky paccmampueaemoll 8 3a0ave cumyayuu,
OMIUYHBIE OM PeaNbHbIX (Mme, Om KOMOopblX abCmpazupos8anucs), KOHCMpYUposams Hogble CUMyayuu
C YUeémom dmux XapaKmepucmux, 8 YdCMmHOCMU, NPU peuleru 3a0ay Ha KOHYEeHmMpayuu, y4umsléams
HIOMHOCMb 8eujecmeaa;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs PEealbHbIX CUMyayutl, 6
KOMOPbIX He mpedyemcs MOUHbIU GbIYUCTUMENbHBIU Pe3YTbmam,

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCEMbl Omcyema

Harsiiaas reoMeTpus

I'eoMmeTpuueckre GUTYPLI

o  Onepuposamv noHAMUAMU Queypa, MOUKA, OMpe30K, NpAMAs, JV4, JAOMAHAs, Yeol,
MHO20Y20/IbHUK, MPeY2OIbHUK U YeMbIPEXY2OTIbHUK, NPAMOY2ONbHUK U K8AOPAM, OKDYHCHOCMb U KpYe,
NPAMOY20IbHbLIL napaiieienuneo, Kyo, npusma, wap, Nupamuoda, YUIuHop, KOHYC;

®  u3BIeKaAmMb, UHMEPNPEemuposamsd U NPeodpaz’06vleams UHGOPMAYUIO O 2eoMempuiecKux
Quzypax, npedcmasieHHYI0 HA YepmerHcax




® u300paxcamv uzyuaemvie Quaypbl Oom pYKU U C NOMOWDIO JUHEUKU, YUPKYIA,
KOMNbIOMEPHBIX UHCIMPYMEHMOS.

B noBcenHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

®  pewams npaxmuieckue 3a0a4u ¢ NpUMeHeHueM NPOCMeUuuux ceolucme ueyp

H3mepeHus 1 BBIYUCIICHUS

®  GLINOAHAMb UBMEPEHUe ONIUH, PACCMOAHUL, BEIUUUH Y208, C NOMOWbIO UHCMPYMEHMOS
OJ151 U3MepeHUll OUH U Y2l08;

®  GLIUUCTAML  NAOWAOU  NPAMOY2OIbHUKOS, — K8AOpAmos,  00béMbl  NPAMOY2O0NbHbLIX
napainnenienuneoos, Kyoos.

B noBce1HEBHOI JKU3HU M TTPU U3YYCHHUH JAPYTUX PEIMETOB:

®  BLIUUCTAMb PACCMOAHUSA HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSAX, NIOWAOU YYACIKO8
APAMOY2O0NbHOU POpMbl, 00BEMBL KOMHAM,

®  BLINOAHAMb NPOCMENUUEe NOCMPOEHUSI HA MECIHOCTU, HEOOX0OUMbLE 8 PEAbHOU JHCUSHIL

®  OYeHUBAMb PA3MepPbl PeasibHbIX 00BEKMO8 OKPYIHCAIOUe2o Mupa

Hctopus MaTeMaTuKu
° Xapakmepuzosamv 6K1A0 BbIOANOUUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX obaacmell

1. COJEP)KAHUE YYEBHOI'O ITPEJIMETA

HarypanbHble unciia u HyJb
HarypanpHblii psil yucea U ero CBOMCTBA

HarypasnbHoe ynciio, MHOXKECTBO HaTypallbHBIX YMCEN U €r0 CBOMCTBA, H300paKeHUE HATypaJIbHbIX
yycesl TOYKaMH Ha YUCIOBOU NMpsMOM. Vcnosib30BaHME CBOMCTB HATYPAJIbHBIX YMCEN IIPU PEIIEHUN
3a/1ad.

3anucey ¥ YTeHHE HaTypaJIbHBIX YHUCECJI

Paznuume MCKIAY I_II/I(I)I)OI\/’I 1 YUCJIIOM. HO3I/II_II/IOHH8.$I 3alMUCh HATYPAJIBHOI'O YUCJIa, IIOMCCTHOC
3HA4YCHUC III/I(i)pBI, paspaabl U KJIIaCCbl, COOTHOIICHUEC MECKAY ABYMS COCCAHUMMU PA3SPIATHBIMU
CAWHHUIaMH, YTCHUC U 3alIMCh HATYPAJIbHBIX YU CCIIL.

OxpyrieHne HaTypalbHbIX YUCEIl
Heo6xonumocts okpyriieHus. [IpaBuiio okpyrieHus HaTypalbHbIX YHCEIL.
CpaBHeHUE HaTYpaJIbHBIX YUCEN, CpaBHEHHE € YrciIoM 0

ITonsiTHE O CPaBHEHUM YHCENl, CPABHEHUE HATYPAJIbHBIX YUCEN IPYT C IPYTOM U C HYJIEM,
MaTeMaTh4yecKas 3aluch CPaBHEHH, CIOCOOBI CPAaBHEHUSI YU CEIL.

I[CflCTBPI&I C HATypaJIbHbBIMU YHCJIaMU

Crnoxenune u BBIYUTaHUEC, KOMIIOHCHTBI CJIOKCHUA U BbIYUTAHUA, CBA3b MCKAY HUMH, HAXOXKJICHUC
CYMMBI U Pa3HOCTHU, USMCHCHUC CYMMBI U PA3HOCTU IIPU UBMCHCHUU KOMIIOHCHTOB CJIOKCHUA U
BbIYUTAaHUA.

YMHO)KGHI/IG %1 ,HeJ'IeHI/Ie, KOMITIOHCHTBI YMHO)KCHI/ISI Hu ICJICHUA, CBA3b Me)I(le HHUMU, YMHO)KCHI/IG H
CJIO)KECHHE B CTOJIOMK, JIETICHHE YTOJIKOM, TPOBEPKa pe3yabTaTa ¢ TOMOIIbIO MPUKHUAKH U 00paTHOTO
NENCTBUSL.



IlepemecTUTENBHBIN U COYETATENIBHBIN 3aKOHBI CJI0KEHUS U YMHOKECHUS, PaCIIPEACIIUTEIbHBIN 3aKOH
YMHO>XEHUSI OTHOCUTEIIBHO CIIOKEHHsI, 000CHOBaHHME AJITOPUTMOB BBITIOJHEHUS apU(PMETUUECKUX
IEUCTBUI.

CreneHsb ¢ HaTypajabHBIM [10KA3aTEIEM

3anuch yncna B BUJC CYMMEI pa3spaaHbIX ClIaraCMbIX, IMOPSA0K BBIITOJTHCHHA ,HCfICTBPIfI B BEIPAXKCHUX,
COoACpKAIMX CTCIICHb, BBIYUCICHUEC 3HAYCHHI BpraX(eHHﬁ, coacpKaluX CTCIICHD.

YuciioBbie BRIpKEHUS
Yuciaosoe BBIPAXKCHUC U €0 3HAUCHUC, TOPAAOK BBITIOJIHCHUA ﬂCﬁCTBHﬁ.
Jlenenue ¢ ocTaTKOM

I[CJ'IGHI/IC C OCTaTKOM Ha MHOXXECTBE HAaTypaJIbHbBIX YHUCCII, CBOMCTBa JCJIICHHUSA C OCTAaTKOM.
HpaKTI/I‘{eCKI/Ie 3aJa4u Ha ACIICHUEC C OCTAaTKOM.

CBolicTBa ¥ IPU3HAKH JICTUMOCTH

CBOWCTBO 1€MMOCTH CYMMBI (pa3HocTr) Ha uucio. [Ipuznaku nenumocty Ha 2, 3, 5, 9, 10, 100, 1000.
[Ipusnaku genumoctu Ha 4, 6, 8, 11, 25. JlokazaTeabCTBO MPU3HAKOB JIETUMOCTH. Pemienne
MPaKTUYECKHX 3aJ1a4 C MPUMEHEHUEM MIPU3HAKOB JIETUMOCTH.

PaznosxeHnue yucia Ha MPOCTHIE MHOKHUTEIH
[TpocTthie u cocTaBHBIE YUCIIA, pemeTo JparocheHa.

PaznioxxeHne HaTypalIbHOTO YKCiIa Ha MHOKUTENH, PA3JIOKCHHE Ha TIPOCThIe MHOXUTENN. KomdaecTBo
JeNUTENeH Yiciia, alrOPUTM PA3JIOKEHUS YUCIIa Ha IPOCThIC MHOYKUTEIN, OCHOBHAsI TeopemMa
apuMETHKH.

ILCHI/ITGHI/I " KpaTHLBIC

Jenutens u ero CBOWCTBa, OOIIMI IETUTENh IBYX OoJiee ynces, HanOOIbIINi 00N T1eTUTENb,
B3aMMHO TIPOCTHIE YKCTIa, HAXOXKACHHE HaubobIero obmuero aenutens. KparHoe u ero cBoiCTBa,
oO11ee KpaTHOE IBYX M OoJiee dnces, HauMeHblee 00111ee KpaTHoe, ClIOCOObI HAX 0K ICHUS
HaMMEHBIIIETO OOIIETO KPaTHOTO.

Hpobu
OOBIKHOBEHHBIE IPOOH

Houns, yacTh, 1poOHOE YUCIIO, Apo0h. JIpoOHOE UKCIiio Kak pe3ynabTar Aenenus. [IpaBuiibHbIe U
HEIpaBUJIbHBIE IPOOU, CMEIIaHHasl IPOOk (CMEIIaHHOE YHUCIIO0).

3anuch HaTypalbHOTO YHCIa B BUAE ApoOU C 3aJaHHBIM 3HAMEHaTeNeM, TpeoOpa3oBaHue CMEIIaHHON
JpoOH B HETIPABUIILHYIO APOOL U HA00OPOT.

[TpuBenenue apobeit k 00meMy 3HaMeHaTeno. CpaBHeHHE OOBIKHOBEHHBIX JIPOOEi.

CrnosxeHue 1 BeIYUTaHHE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHHE U JieJIeHue OObIKHOBEHHBIX APOOeH.
Apudmernueckue 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCITAMH.

Crioco0b! parioHaIN3aK BEIYMCIEHUHN U UX IPUMEHEHNE IPU BHIIOJIHEHUH JIeHCTBUHA.
Jecstuunbie qpodu

Llenas u qpoOHas yacTH AecaTuaHoi 1podu. [IpeoOpazoBanue AecATUUHBIX ApoOeil B 0ObIKHOBEHHBIE.
CpaBHeHHE IeCITHYHBIX pobeit. CiioKeHne U BEIUUTAHHUE IECATUYHBIX npodeit. OkpyrieHue



JeCATUYHBIX ApoOeil. YMHOKEHUE U JieNIeHHEe JeCATUUHbIX apobeil. [IpeoOpa3oBaHme 0OBIKHOBEHHBIX
npobeii B necsaTuanble Npoou. Koneunsie n 6eCKOHEYHBIE IeCATUIHBIC APOOH.

OTHOILIIEHUE ABYX YKCEI

Macmrab Ha ninane u kapre. [Iponopuun. ColicTBa nponopuuii, IpUMEHEHHUE TPONIOPLUN U
OTHOILIEHHI NIpHU perieHnu 3a1a4d. [Ipsmoe n o6paTHOE MPONOPLUOHATBHOE JEICHUE PSITY YHCET.

Cpennee apudmeTHyeckoe Yrce

Cpennee apudmernueckoe IByxX uncel. M300paxkeHne cpeiHero apupmMeTudeckoro AByX 4ucel Ha
YHCIIOBOM MpsiMoii. PerieHre mpakTHYeCcKuX 3a1a4 ¢ IPUMEHEHUEM CPeHero apupMeTHIeCKoro.
Cpennee apupmMeTHUECKOE HECKOJIBKHUX YHUCE.

[TponeHTHI

ITonsTHe npoueHTa. BeIuncieHne IPOLEHTOB OT YKCIIA U YKUCIIA IT0 U3BECTHOMY IIPOLIEHTY,
BBIPAKEHHE OTHOILCHMS B IIPOLIEHTAX. PelieHre HeCI0KHbIX IPAKTUYECKUX 3a]1a4 C IIPOLEHTaMU.

JwnarpamMmsl

Cronbyareie v KpyroBeie quarpammbl. M3enedenne nadopmanuu u3 auarpamm. Mzoopaxenue
JIMarpaMM MO YKCIOBBIM JIAHHBIM.

PanunonanpHbIe Uncia
[TonoxuTenbHBIE U OTPUILIATEIBHBIC YUCIA

N3o00pakeHue yncen Ha YUCIOBOM (KoopAMHATHOM) nipsiMoii. CpaBHeHue uucen. Moayib 4ucia,
reOMETPUYCCKasi HHTEPIIPETAIUs MOAYJIS Yrcia. JIeHCTBUS ¢ IOJOKUTEIBHBIMHU U OTPUILIATEIEHBIMU
qrciIaMiA. MHOXKECTBO IIEIBIX YUCEIL.

IlonsiTHe 0 pannoHanbHOM uncie. [lepBudHOE MpeACTaBICHUE O MHOXKECTBE PALIMOHAIIBHBIX YHCEIL.
JleficTBHs ¢ pauMOHAIIBHBIMU YU CIIAMM.

Pemenne TeKCTOBBIX 3a1a4

Enqunuiel usmMepeHuit: UIMHbL, TUIOMAAR, 00bEMa, MacChl, BpEMEHHU, CKOPOCTU. 3aBUCUMOCTH MEKTY
€IMHULIAMHU U3MEPEHUS KaX A0 BEJIMUMHBI. 3aBUCUMOCTH MEK/1y BEJIMUUHAMU: CKOPOCTh, BpEMS,
paccTosiHue; MPOU3BOAUTEILHOCTD, BpeMs, paboTa; 1leHa, KOJIMYECTBO, CTOUMOCTb.

3agaun Ha Bce apupMeTndecKue AeUCTBUSL

Pemenne TekcToBBIX 3a51a4 apudmeTnaeckuM criocodbom. Mcronbp3oBanne TaOIHIl, CXeM, YepTEKEH,
JPYTUX CPENCTB MPENCTABICHUS JAaHHBIX IIPU PELICHUH 3a0a4u.

3agauu Ha JABMXKEHUE, pa0OTy U MOKYIKH

Pemenue HecnoXHBIX 33a4 Ha IBUYKEHUE B MPOTUBOIIOJIOKHBIX HAIIPABIIEHUSAX, B OJTHOM
HaIpPaBJICHUH, IBUKEHUE 110 PEKE 10 TEUEHUIO U IPOTUB TeUeHMs. Pelenue 3a1a4 Ha COBMECTHYIO
paborty. [Ipumenenue apoOeil npu pemeHnn 3aaay.

3aI[an/I Ha 9aCTH, JOJIH, ITPOLCHTHLI

Pemenue 3a1au Ha HaxOXKACHUE YaCTH YKMCJIA M YUCIIA 10 €ro YacTH. Penenue 3a1a4y Ha MPOLIEHTHI U
nonu. [IpuMenenune nponopuuii Npyu peieHnu 3aaau.

DJeMEeHTHI anreopsl
Anrebpanueckue BhIpaXKEHUS

Hcnionb3oBanue 6yKB JJISL 0603Ha‘-I€HI/I$I YUCCJI, BBIYMCIICHUC 3HAUYCHUA aﬂre6pa1/mecxoro BBIPpAXKCHUA,
MpUMEHEHHUE aNreOpandecKuX BhIPKEHUN JIS 3alMCH CBOWCTB apu(PMETHUECKUX JICHCTBHM,



npeoOpa3oBaHue aaredpanueckux BoipaxkeHuil. @opmyinbl. HaxoxaeHne 3Ha4eHni mepeMeHHoN 1o
dbopmyre.

VYpaBHeHus

IlonsiTHE ypaBHEHUS U KOPHS YPaBHEHHUs. Y paBHEHMUs], pelIacMble C TIOMOILBIO ITPaBUJI HAXOKICHUS
KOMITOHEHTOB apU(PMETUIECKUX ICHCTBHA.

VpaBuenus Buga 0 - x =0. Ypauenus Buga 0 - x = a, rae a # 0.

VYpaBHeHus, coaepxanme MoyJb, BUIA | ax+B | =c,tmec>0,c=0,c<0.
AnreOpuyeckuii crocod perieHus 3aaad

CocraBieHue ypaBHEHHUsI KaK MaTeMaTUYECKO MOJIENH 3a1auu.

DNeMEHTHl TEOPHUH MHOKECTB U CTATUCTUKH

MHo0XkecTBO, XapaKTepUCTUYECKOE CBOMCTBO MHOXKECTBA, 3JIEMEHT MHOXKECTBA, I1yCTOE, KOHEUHOE,
O6eckoHeuyHoe MHOecTBO. [logmHOXkecTBO. OTHOLIEHUE TPUHAAIEKHOCTH, BKIFOUEHHU S, PABEHCTBA.
OJeMeHThl MHOXKECTBA, CIIOCOOBI 33/1aHUSI MHOXKECTB, paclio3HaBaHUE OIMHOXKECTB U 3JIEMEHTOB
HOJMHOXECTB C UCIOJIb30BaHUEM KPYroB Jilnepa.

[lepeceuenne n 00ObeJMHEHNE MHOXKECTB. Pa3HOCTh MHOXKECTB, TOTIOJTHEHHUE MHOKECTBA,
WuTepnperanus onepanuii Haj MHO>KECTBaMU C IIOMOILBIO KpyTroB Diiiepa.

Jlornueckue 3agaun
Pemenre HeCI0KHBIX JIOTHUECKHUX 3a/1a4. PereHue JIOrn4eckux 3a1ad ¢ moMoIibio rpados, Tadmwuil.

OCHOBHBIEC METO/IbI PEIICHUS TEKCTOBBIX 337a4: apu(METHUECKH, anreOpandeckuii, mepedop
BApUAHTOB.

Harnsanas reomerpus

®durypsl B OKpyxatoieM Mupe. Harnsgueie npencrabienus o GUurypax Ha TUIOCKOCTH: MpsiMast,
OTPE30K, JIy4, YrOJI, JOMaHasi, MHOTOYTI'OJIbHUK, OKPYXKHOCTb, KPYT. UeThIPEXyTrOJIbHHUK,
MPSIMOYTOJILHUK, KBajpaT. TpeyroiabHuK, BUIBI TPEYTOJILHUKOB. M300pakeHne OCHOBHBIX
reoMeTpuueckux ¢uryp. Bzanmnoe pacnonoxenue AByX NPSIMBIX, TBYX OKPYKHOCTEH, MPsSMOM U
OKpYXHOCTH. J[mrHa oTpe3Ka, JIoMaHoW. EnuHuie! namepenus 1inuHbl. [locTpoeHue oTpe3ka 3a1aHHOoM
JuHbl. Buasl yrios. ['pagycnas Mepa yria. I3MepeHue u mocTpoeHue yriioB ¢ OMOIIBIO
TPaHCHOPTHUPA.

[Tepumerp MHOroyrosnbHuka. [loHsTHE MoMaAn GUTypHl; €TUHUIBI U3MepeHus iomany. [lnomansb
NpSMOYTOJIbHUKA, KBajapata. [IpubnmkenHoe n3mepenue miomaan Guryp Ha kierdaroit Oymare.
PaBHoBenmkue Gurypsl.

Harnsgaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX QUTypax: KyO, mapaienenurnei, npu3ma,
nupamua, map, cgepa, Konyc, nuiauaap. M3o0paxenue npocrpancTBeHHbIX (huryp. [Ipumepsr
pa3BepTOK MHOTOI'PaHHUKOB, IIWJINH/PA U KOHYCA.

[Tonsitne o6bema; enuaUIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapasuieNenuiesa, Kyoa.

[Tonsitue o paBeHctse ¢puryp. LlentpanbHas u oceBasg cummerpun. M300paxkeHne CHMMETPUYHBIX
buryp.

Pemenune npakTudeckux 3aja4 ¢ MPUMEHEHHEM MTPOCTEHIIINX CBOMCTB (puryp.
Uctopus maTeMaTnku

[TosiBnenue mudp, OykB, nepornudos B Mporecce cuéTa u pacupeaeneHus MpoayKToB Ha J[peBHeM
bmmxnem Bocroke.



Poxxnenune mectuaecaTepuuHon cucTeMbl curcieHud. [losBiaeHrne n1ecaTUYHOMN 3aucy Ynced.

Poxnenue u pazsutue apudmeruku HarypabHbx unces. HOK, HOJI, mpocteie uncna. Pemero
DparocdeHa.

[TosiBneHue HyJIsl U OTPHUILIATENIBHBIX YMCeNl B MaTeMaTuke JpeBHocTd. Ponb [lnodanra. [Touemy (1) -
1)=17?

Hpo6u B BaBunone, Erunte, Pume. OTkphiTHE necaTuuHbIX apodei. CTapuHHBIE CUCTEMBI MED.
Hecsatuunbie npoOu 1 MeTpudecKas cucremMa Mep. JI. MarHuikuid.

I1l. TEMATHYECKOE IINTAHUPOBAHUE

5 kaace
Ne HaumeHoBaHue pa3jaena KoandyecTBO 4acosB
1 HatypanbHble uyncna 20
2 CrnosxeHue ¥ BBIYUTAHNE HATYPaJbHBIX YUCEell a7
3 YMHOKEHUE U JICJICHHE HATypPAIbHBIX YUCEIT 49
4 OOBIKHOBEHHBIE JpOOU 28
5 JlecsaTnunbie 1podu 72
6 [ToBTOpEHME M CHCTEMATH3AIHS 22
Hmozo: 238
6 Kiaacc
Ne HaumenoBanme pa3jaena KoanyecTBO 4acosB
1 [ToBTOpeHue 8
2 JemnmocTs uncen 17
3 CroxeHue ¥ BbIUUTaHUe Apo0eit ¢ pa3HbIMU 23
3HAMEHATEIISIMU.
4 YMHOKEHUE U JIeJieHre 00bIKHOBEHHBIX Ipo0eit 40
3) OTHOIIEHUS U TPONIOPLIUU 21
6 [TonoxuTenpHbIe U OTPUIIATENIbHBIEC YUCIIA 12
7 CrnoskeHue U BEIYUTAHHE MOJIOKUTENBLHBIX U 14
OTPUIATENbHBIX YHCET
8 VYMHOXKEHUE U AeJICHNEe MOJ0KUTEIbHBIX 1 25
OTPUIATENbHBIX YHCET
9 Pemenue ypaBHeHMi 30
10 | KoopauHaThl Ha TUIOCKOCTH 28
11 DNEeMEHTHI TEOPUH MHOKECTB 5
12 HrtoroBoe moBTOpeHME 15
Hmozo: 238




