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l. Ilnanupyembie pe3yjibTaTbl OCBOCHUS KYPCa MATEMATHKHU.

N3yuyenne wmareMatuku B  OCHOBHOM  IIKOJE JIAE€T  BO3MOXHOCTb
00y4aromuMcs J0CTUYb CIECAYIOMINX PE3YIbTaTOB PA3BUTHSL:

B JINYHOCTHOM HANPABJICHUU:

1) yMeHHE SICHO, TOYHO, TPAaMOTHO H3JlaraTh CBOM MBICIH B YCTHOW H
MUCbMEHHOM peuYM, IOHMUMATh CMBICI TIOCTaBJICHHOM 3aJlaud, BBICTPAUBATH
apryMEHTaINI0, IPUBOAUTH NPUMEPHI U KOHTPIIPUMEPHI;

2) KpUTUYHOCTh ~ MBIIIICHUS,  yYMEHHE  pacro3HaBaTh  JIOTHUYCCKH
HEKOPPEKTHBIC BHICKA3BbIBAHUS, OTJINYATH TUIIOTE3Y OT (haKTa;

3) mpejcTaBieHUe O MaTEMAaTUYECKOM Hayke Kak cdepe deroBedecKoin
NeATeNIbHOCTH, 00 JTamax ee pa3BUTUA, O €€ 3HAYUMOCTU [JIsi Pa3BUTHUS
IMBWIN3AIUY;

4) KpeaTUBHOCTh MBIIUICHHUS, HHUIIMATHBA, HAXOIYUBOCTh, AKTUBHOCTH IPH
pElLICHNN MaTEMAaTUUYECKUX 3a]1ay;

5) yMeHne  KOHTPOJMpPOBATH  MpOIECC W pe3yabTraT  y4eOHOi
MaTeMaTUYECKOM JIeSITEIbHOCTH;

6) cocoOOHOCTh K OMOIMOHAIBHOMY  BOCIHPHATHIO MaTeMaTHYECKHX
00BEKTOB, 3aJ1a4, PEIICHUH, PACCYKICHHUI;

7) BOCIHTaHHE POCCHUHCKOW TPaXKTAHCKON HWACHTHYHOCTH: MATPUOTHU3MA,
yBaxkeHUsI K OTe4ecTBY, OCO3HAHUsSI BKJIaJa OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOUN HAYKH;

8) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh U CHOCOOHOCTB
oOy4Jaromuxcs K CaMOpa3BUTHIO M caMOOOpa30BaHHIO Ha OCHOBE MOTHBAIUU K
00Yy4YCHUIO ¥ TIO3HAHHUIO;

9) oco3HaHHBIA BBHIOOP M IOCTPOCHHE AalbHCHINEH WHIWBUIYAIbHOM
TpaeKkTOpuu oOpa3oBaHus Ha 0a3e OPHUEHTHPOBKM B MHpe mnpodeccuii u
npodecCUOHATBHBIX MPEANOUYTCHUH C Y4YETOM YCTOWYUBBIX IMO3HABATEIBHBIX
MHTEPECOB, a TAK)KE Ha OCHOBE (DOPMHUPOBAHMS YBAXKUTEILHOTO OTHOILIEHUS K TPY -
1y, PA3BUTHE OIbITA YYACTHS B COLIMAIBHO 3HAYMMOM TPY/IE;

10) ymeHHWE KOHTPOJIUPOBATH TIPOIECC U  pe3yinbTaT y4eOHOW U
MAaTEMaTHYECKOMU JIESITEIbHOCTH;

11) KPUTUIHOCTH MBIIIJICHHSI, MHAIIMATABA, HAXOYUBOCTh, AaKTUBHOCTH TTPH
pEILICHUU T€OMETPUUYECKUX 3a/1aY;

B MeTalpeAMETHOM HANIPABJICHUM:

1) mepBOHaUYATBHBIC TIPEJICTABICHUS 00 HIICAX M O METO/IaX MATEMATHKH KaK
00 YHUBEPCAIHHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOJICITUPOBAHUS SBICHHM
Y IIPOLIECCOB;

2) yMEHUE BHJIETh MAaTEMaTHYECCKYI0 3aJady B KOHTEKCTE MPOOJIeMHON
CUTyallMH B IPYTUX NUCUUIUIMHAX, B OKPYKAOIIEH )KU3HU;

3) yMeHHe  HAaXOOUTh B  PA3IMYHBIX  HCTOYHHKAX  HH(OPMAIIHIO,
HEOOXOUMYIO Il PEIICHUSI MAaTeMaTUYeCKUX MpoOJieM, U MPEJCTABISITh €€ B
MOHSATHOM (popMe; MPUHHUMATh PELICHUE B YCIOBUSIX HEMOJHOM U H30BITOYHOM,
TOYHOM U BEPOSITHOCTHOUW MHpOpMALIUH;



4) yMeHUE TIOHMMaTh H HCIOJB30BaTh MaTEMaTUYECKUE CpEACTBA
HaIIAIHOCTH (rpaduKH, JUarpaMMbl, TaOJIHIIBI, CXEMbl U Ap.) AJIA WITOCTPALUH,
MHTEPIPETALNU, apPTYMEHTALUU;

5) yMeHMe BBIIBUTATh THIIOTE3BI MPH PEIICHUN YYSOHBIX 3a/1a4 U MOHHUMATh
HEO0OXOJIUMOCTh UX MPOBEPKU;

6) yMcHHE  TPUMEHSATh  HMHAYKTHBHBIE W JEAYKTHBHBIC  CIIOCOOBI
paccyKIeHul, BUACTh pa3IMUHbIe CTPATErUU PEIIEHUs 3a/1ay;

7) IOHMMaHUE CYINHOCTH aJrOPUTMHUYCCKUX TIPEANUCAHUA W YMCHHUE
JEHCTBOBATh B COOTBETCTBUH C MPEJIOAKEHHBIM aJITOPUTMOM;

8) yMeHHME CaMOCTOSATECNILHO CTaBHTh IICJIM, BBIOMpPAaTh M CO3/1aBaTh
AITOPUTMBI JJIs PEIICHUsS] YYEOHBIX MaTeMaTUYECKUX IPOoOIeMm;

9) yMeHHe TUIaHUPOBATh U OCYILIECTBIATH ACSATEIbHOCTh, HAMPABIECHHYIO Ha
penieHne 3a1a4 UCCIIEeI0BATEIbCKOTO XapaKTepa;

10) ymMeHue caMOCTOSITEIBHO ONPENENSATh [EH CBOSr0 00Y4CHHUSI, CTABUTh U
dbopMynupoBaTh [ ce0si HOBBIE 3a7a4u B yu€0e, pa3BUBATh MOTHUBbI U UHTEPECHI
CBOCi MO3HABaTEIbLHOM JIEATETbHOCTH;

11) yMeHHE COOTHOCHTH CBOM JCHCTBHUS C IJIAHUPYEMBIMHU pE3YJIbTaTaMH,
OCYHIECTBJISITh KOHTPOJIb CBOEH JIEATENBHOCTH B TMPOLIECCE€ JOCTHKEHUS
pe3ysbTaTa, ONnpeAessiTh CIIOCOObI JEHCTBUM B paMKax MPEIIOKEHHbBIX YCIOBUMA U
TpeOOBaHMIi, KOPPEKTUPOBATH CBOM JEHCTBUS B COOTBETCTBHM C M3MEHSIOLIEHCS
CUTYalME;

12) yMeHue OmpeneliaTh MOHATHS, CO37aBaTh OOOOIICHHUS, yCTaHABJIMBAThH
aHaAJNOTUM, KJIacCU(UUUPOBATh, CAMOCTOATEIILHO BBIOMPATh OCHOBAaHUA W
KPUTEPUH TSl KIIaCCU(DUKAIUY;

13)  ycraHaBiAMBaTh ~ NPUYMHHO-CJICACTBCHHBIC  CBS3M,  MPOBOJAHTH
JI0Ka3aTeNbHOE PACCYX IEHUE, YMO3AKII0UEeHUE (MHAYKTUBHOE, IEAYKTUBHOE U MO
AHAJIOTUH) U JI€TIaTh BBIBO/IBI;

14) yMeHHE WILTIOCTPUPOBATH M3YUYCHHBIC IOHATHS M CBOWCTBA (QUTYP,
ONpPOBEPraTh HEBEPHBIE YTBEPKICHHUS;

15) KOMIETeHTHOCTh B O0ONACTH WCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

16) nepBoHaUYaNbHBIC MPEJICTABICHHS 00 MAEIX H O METOAAaX T€OMETPHH KaK
00 yHHUBEpCAJIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEICTBE MOACIUPOBAHUS SBICHUI
U IIPOLIECCOB;

17) ymeHUWEe BUACTh T€OMETPUYECKYIO 3aJlady B KOHTEKCTE IMPOOJIEMHOM
CUTYallU{ B IPYTUX JTUCLHUILINHAX, B OKPYXKAIOIIEH KU3HH;

18) ymeHume HaXOAWTh B pA3IMYHBIX HCTOYHHUKAX WHPOPMAIHIO,
HEOOXOANMYIO U PELICHUS] MAaTeMaTH4YeCKHX MpoOseM, M MpencTaBiIsITh €€ B
MOHATHOU (hopMe, MPUHUMATH PEIICHUE B YCIOBUSX HEMOJHOW WM W30BITOYHOM,
TOYHOM WJIM BEPOATHOCTHOU MHPOPMAIUY;

19) yMmeHume TmOHMMATh W UCIOJNB30BATh MATEMAaTHYECKHE CPElCTBA
HarJIsiAHOCTH  (YepTexu, TaONMIbl, CXeMbl W JAp.) IS HWLIIOCTpaluy,
HMHTEpIpETALUU, apTyMEHTAIUH;

20) yMmMeHHE BBIABHTaTh THIIOTE3bl NPH PEHICHWH 3a/la4d W TIOHUMATh



HEO0OXOJIUMOCTh UX MPOBEPKU;

BoinyckHuk HayuyuTcess B 5-6 Kkiaccax (151 MCHOJB30BAHHUA B
NMOBCEIHEBHOI  KM3HHM U  oOecreYeHUs] BO3MOXKHOCTH  YCIEHIHOrO
NMPOI0JIKEeHHsI 00pa30BaHUs HA 02a30BOM YPOBHeE)

DJIeMeHThI TEOPUH MHOKECTB U MATEMATUYECKOI JIOTUKU:

e OnepupoBaTh Ha 0a30BOM YpPOBHE® MOHATHAMM: MHOKECTBO, SIEMEHT
MHOECTBA, MOJIMHOXKECTBO, MPUHAIJICIKHOCTH;

® 33/1aBaTh MHOXECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaxOJUTh TNEepeceyeHue, oObEIUHECHHUE, MOAMHOKECTBO B MPOCTEHIIUX
CUTYaIUsIX.

B noeceonegnoii ycuznu u npu uzyueHuu Opy2ux npeomemaos:

® pacno3HaBaTh JOTUYECKU HEKOPPEKTHHIC BHICKA3BIBAHUS

Yucaa.

e OrnepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSIMH: HATypaJIbHOE YHUCIIO,
I[eJI0€ YKCJIO, OOBIKHOBEHHAs JApOOb, JECATHYHAs JpoOb, CMEIIaHHOE YHCIIO,
palMOHAIBLHOE YUCIIO;

® HCIIOJB30BaTh CBOMCTBA YWCEN U TMpaBWia JCUCTBUN NPH BBIMOJHEHHUU
BBIUMCJICHUM;

® ICNOJI30BaTh MPU3HAKU JIEIMMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUU
BBIYHCIICHUHN U PEIIEHUN HECIIOKHBIX 3a/1a4;

® BBHIIOJHATHh OKPYIVIEHUE pPAlUUMOHAIBHBIX YHCEN B COOTBETCTBUU C
paBUJIaMU;

® CpaBHUBATh PallMOHAJIbHBIE YHUCIA.

B noeceonegnoit ycuznu u npu uzyueHuu opyux npeomemaos:

® OIICHUBATh pE3yJbTaThl BBIUMCICHUN MpPH PEIICHUH MPAKTUYECKUX
3a/1ay;

®  BBHIOJIHATH CPABHEHHUE YKCEN B PEAIbHBIX CUTYalUAX;

® COCTaBJISITh YHMCIIOBBIE BBIPAYKECHUS MIPU PEIICHUH MPAKTUYECKUX 3a]1ay U
3a/1a4y U3 APYruxX y9eOHBIX MPEAMETOB

YpaBHeHUs] U1 HEPABEHCTBA.

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHHE, NPOBEPSTh CIPABEIJIMBOCTh YHCIOBBIX PABEHCTB U
HEPABEHCTB;

CraTucTuka M Teopusi BEPOATHOCTEM.

e [lpeacraBnsaTh naHHBIE B BUJE TAOIUL, AUATPAMM, TpadUKOB;

e uuTaTh WHPOPMAINIO, TTPEACTABICHHYIO B BHUE TAOJUIIBI, AHArPaMMBI,
rpaduxa.

TexcToBbIE 321a4H.

1 3pecb 1 ganee — pacno3HaBaTb KOHKPETHbIE NPUMEPbI OBLLIMX MOHATUI NO XapaKTEPHbIM NPU3HaKaM, BbINOHATb
[AeNCTBMA B COOTBETCTBMM C ONpeseneHmem U NpocTenwmmm CBOMCTBaMM NOHATUIM, KOHKPETU3MPOBaTb
npumepamu obLimMe NoHATUA.



e Pematb HECIOXHBIC CIOKETHBIE 3aJlaud pPa3HbIX TUIOB Ha BCE
apupMeTHIeCKue JeUCTBUS;

® CTPOUTh CXEMATHUYECKUU YEePTEX WM JAPYTYI0 KpaTKyl 3aluch
(Tabnuia, cxema, pUCYHOK) Kak MOJIEb TEKCTa 3aJjauH, B KOTOPOU JaHbl 3HAUCHUS
TPOUKHU B3aMMOCBSI3aHHBIX BEJIMUMH, C IIEJIbIO TOMCKA PEIICHUS 3a/1auu;

® OCYIIECTBJISITh CIOCOO TIOMCKAa pelIeHHWs 3ajladd, B KOTOPOM
paccyXJIeHUEe CTPOUTCS OT YCJIOBHS K TpeOOBaHUIO, MPU MOUCKE PEIICHUs 3aj1ad,
WJIU OT TpeOOBaHMUsI K YCIOBHIO;

® COCTaBJISITH IIaH MPOIECcca pelieHus 3a1a4u;

®  BBIJICJIATH ATAIBI PEIICHUS 3a/1a4H;

® UHTEPIPETUPOBATh  BBIYMCIAUTEIbHBIE  pe3yJabTaThl B 3ajaue,
UCCJIEIOBATh MOJIYUYEHHOE PEIICHUE 3a/1a4H;

® 3HATh pa3lIMuUe CKOPOCTEH OOBEKTa B CTOSIUEH BOJIE, MPOTUB TEUEHUS U
110 TEUCHHIO PEKH;

® pemiaTh 3aJ1auM Ha HaXOXJACHUE YaCTH YKCia U YKCJIa 110 €ro YacTH,

e pemiaTh 3a7a4M Pa3HbIX TUMOB (Ha pabOTy, HA MOKYIKH, HA JBUKEHUE),
CBSI3BIBAIOIINX TPU BEJIWYUHBI, BBIICIATH ITH BEIUYMHBI U OTHOIICHUS MEXIY
HUMH,

® HaxOJUTh MPOLEHT OT YHUCJA, YUCJIO MO MPOIEHTY OT HEero, HaXOIUTh
MPOILIEHTHOE CHUKEHUE WJTU MTPOIICHTHOE TTOBBIIICHUE BETUYNHBI;

® pemraTh HECIOXKHBIE JJOTUUECKUE 3a/1a9l METOJIOM PACCYKICHUH.

B noeceonegnoii ycuznu u npu uzyueHuu Opyzux npeomMemos:

® BBIJBUTATh THIOTE3bI O BO3MOXHBIX MPEACTbHBIX 3HAUCHUSAX YHUCIOBOTO
OTBETA 3aJ1a4M (J1eJ1aTh IPUKHUIKY)

I'eomeTpuuyeckue purypsbl.

e OrnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUIMU: (PUTYpa HA INIOCKOCTH U
TE€JIO0 B TIPOCTPAHCTBE, TOYKA, OTPE30K, TMIpsAMas, Jyd, JOMaHas, YroJ,
MHOTOYTOJIbHUK, TPEYTOJIbHUK M YETBHIPEXYTOJILHUK, MPSIMOYTOJBHUK U KBajpar,
OKPYXHOCTh M KPYT, PSMOYTOJILHBIN MapajuieNenunes, Kyo, map.

B noeceonegnoit scuznu u npu uzyueHuu opy2ux npeomemos:

e pemarh MPAaKTUYECKUE 3aJayd C NPUMEHEHHEM MPOCTEUINX CBOWCTB
¢buryp.

HN3mepennsi U BBIYUCIEHHUSA.

® BBLINOJHATh U3MEPEHUE JIJIUH, PACCTOSHHM, BEIMYUH YTJIOB, C TIOMOIIbIO
MHCTPYMEHTOB JIJIsl U3MEPEHUM JIJTUH U YTJIOB;

® BBLIYUCIISATH IUIOMIAAN PSIMOYTOJIBHUKOB.

B noeceoneenoit ncuznu u npu uzyuyenuu Opy2ux npeomemaoas:

® BBLIYUCIISITH PACCTOSHHMS HAa MECTHOCTH B CTaHAAPTHBIX CUTYalHUsX,
IJIOIIA/IA PSIMOYTOJIbBHUKOB

MocTpoenus.

e IM3o0paxkaTh n3yyaeMble MIIOCKUE PUTYpPHl U 00OBbEMHBIC TEIA OT PYKH U C
MIOMOIIBIO TMHEUKHU U TUPKYJISL.

B noeceonegnoit scuznu u npu uzyueHuu opy2ux npeomemos:



® BBINOJHATH MPOCTEHIINE MOCTPOEHUST HA MECTHOCTH, HEOOXOJHMMBIE B
pEANbHOU )KU3HU

Hcropust maTeMaTHKU.

® OIKCHIBATh OT/CJIbHBIC BBIAAIOLIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJI€
Pa3BUTHS MaTEMAaTUKHN KaK HAYKH,

® 3HATh NPUMEPHI MATEMATUYECKUX OTKPHITUH M HX aBTOPOB, B CBSI3U C
OTEYECTBEHHOM U BCEMUPHOMN UCTOPUEN

BpInyCKHMK MOJYYHUT BO3MOKHOCTH HAy4YUThCsl B 5-6 Kiaccax (aust
o0ecneyeHusiT BO3MOKHOCTH YCHEIIHOr0 MNPOAOJKEHHS O0pPa30BaAHUSI HA
0a30BOM U YIJ1yOJIEHHOM YPOBHSX)

Inemenmovt meopuu MHONCECME U MAMEMAMUYECKOI 102UKU

e Onepuposamv? HOHAMUAMU. MHOHCECMBO, Xapaxkmepucmuxu
MHOJICECMBA, INEeMEeHm  MHOMCeCm8d, nycmoe, KOHeyHoe U 0OeCKOHeuUHOoe
MHOACECMBO, HOOMHOICECMBO, NPUHAODIEHCHOCHID,

® onpeoenimob NPUHAONEHCHOCIb INEMEHMA MHONCeCMEY, 00beOUHEeHUIO U
nepeceyeHur0 MHOMCeCma,

® 3a0a8amb  MHONCECMBO C NOMOWDBIO  NEPeyUC/eHUs  IIeMeHmOs,
CN0BECHO20 ONUCAHUAL.

B noeceoneenoii scuznu u npu uzyueHuu Opyux npeomemos:

® Pacno3Hasamv JO2UUECKU HEKOPPEKMHbLE BbICKA3bIGAHUSL,

® cmpoums Yenouku YMO3AKIIOYEHUU HA OCHOB8E UCNOIb308AHUS NPAGUT
JIO2UKU;

Yucaha.

o Onepuposamv  NOHAMUAMU:  HAMYPAIbHOE  YUCIO,  MHOMCECMBO
HAMYPATbHLIX YUCET, Yeloe YUCI0, MHONCeCMB0 UeNbiX Hucel, 0ObIKHOBEHHAs.
0pobb, decamuunas 0pobb, CMEUAHHOE YUCTO, PAYUOHATLHOE YUCTO, MHONCECTNBO
PAYUOHANBHBIX YUCE]l, 2eOMemPUYecKds UHMepnpemayusi HamypaibHblX, YeJbiX,
PAYUOHANBHBIX,

® NOHUMAMb U OOBACHAMb CMbLICA NO3UYUOHHOU 3ANUCU HAMYPATbHO2O
yucaa;

® GLINONHAMb BbIYUCIIEHUS, 8 MOM HYUCAe C UCNOAb308AHUEM NPUEMOB
PAYUOHATILHBIX BbIYUCAEHUL, 0O0CHOBBIBAMb ANCOPUMMbL BbINOIHEHUS OCUCTNGUIL;

® ucnonv3osamsv npusHaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul
U npou3zBedeHUsl NPU BbINOJHEHUU BbIYUCIEHUL U peuleHUU 3a0ay, 000CHOB8bIBAMb
NPUSHAKU OeUMOCTIU;

® GLINONHAMb OKPY2JEeHUE PAYUOHATIbHBIX YUCE]l C 3A0AHHOU MOYHOCIbIO;

® YNopsA004UBaAmMb YUCAA, 3ANUCAHHbBIE 8 BUOE OObIKHOBEHHOU U 0eCAMUYHOU
opoou,

e naxooums HOJ u HOK u ucnonv3osams ux npu peuieHuu 3a0ady.

® onepupogams NoHAMuUEM MOOYb yucaa, 2eomMempuyecKast
uHmepnpemayus MooyJis Yucid.

2 3aecb U Aanee — 3HaTb onpeaesieHne NOHATUA, YMeTb MOACHATb €ro CMbIC/, YMETb MCNO/b30BaTb NMOHATUE U €ro
CBOWCTBA NpW NPOBEAEHMMN PACCYKAEHMI, A0KA3aTENbCTB, PELeHNN 3a4au.



B noeceonegnoii scuznu u npu uzyueHuu 0Opyzux npeomMemos:

® NpUMEHAMb Npasula  NPUOIUNCEHHBIX — GbIYUCTEHUL NpU  peuleHuu
NPAKMUYecKux 3a0ad U peuleHuu 3a0ay Opyaux yueonHvix npeomemos;

® GLINOJHAMb CPABHEHUE pe3YIbMmamos  GblYUCICHU NpU  peuleHuu
NPAKmMuyecKux 3a0ad, 8 mom yucjie NPUOIUNCEHHBIX BbIYUCTCHUL,

® cocmaenams U OYEeHUBAmMb YUCLOBblE GbIPAJCEHUS NPU  peuleHuu
NPAKmuyeckKux 3a0ad u 3a0ay u3z opy2ux y4eonvix npeomemos;

YpaBHeHUsS M HEPaABEHCTBA.

o Onepuposams NOHAMUAMU. PABEHCME0, YUCT080€ PABEHCM B0, YPAGHEHUE,
KOPeHb YPAaBHeHUsl, peuleHUe YPABHEeHUsl, YUCTI080€ HEPABEHCMBO,

CraTucTHKa H TeOPUsI BEPOSITHOCTEM.

e Onepuposamev nouamuamu: cmoabyamsie U Kpy2ogvle OuUazpammul,
mabauyvl OAHHBIX, CPeOHee apugmemuyeckoe,

® uzglexams, UHGoOpmayuio, NpeOCMAasieHHyr) 8  mabauyax, Ha
ouazpammax,

® cocmaenams mabauysbl, CMpoUmsb OUAZPAMMbL HA OCHOBE OAHHDbIX.

B noeceonegnoii ycuznu u npu uzyueHuu Opyzux npeomMemos:

® U3GleKaAmMb, UHMEPNPemuposams U npeoopasosvieams uHGopmayuro,
npeoCcmasieHHyl0 8 mabauyax u Ha Ouazspammax, Ompaxncarujyro Ceoucmed u
XapakxmepucmuKuy peaibHblX NPOYeccos U s8J1eHuUll

TexkcToBEBIE 3a1a4M.

o Pewamsb npocmole U CLONCHBIE 3A0a4U PAZHLIX MUNOE, A MAKH#CEe 3a0ayu
NOBbIUEHHOU MPYOHOCU,

® UCNONBL3068AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHLIX
3a0ay 0Jis1 NOCMPOEHUsL NOUCKOBOLL CXeMbl U peleHUs 3a0ay;

® 3uamb U NpUMeHAmb 00a cnocoba Noucka peuwieHus 3aday (om
mpeOo8anus K YCi08U0 U OM YCl08uUs K mpebo8aHuro),

® MO0enUpo8ams paccydcoeHus npu NOUCKe peuleHuss 3a0ay ¢ NOMOWbIO
epagh-cxemul,

® gbI0eIAAMb YMANbL PEULeHUs 3A0aYU U COOEPIAHCAHUE KAHCO020 dMand;

® UHMepNnpemuposamsv  GLIYUCIUMENbHbIE — pe3yabmamsl 8  3adaue,
uccne008amov NOIYYEeHHOE peuleHue 3a0aiu;

® QHATU3UPOBATNL BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 DACHONONCEHUS.
08X 00beKMO8 U UBMEHEHUe UX XAPAKMepUCmuK npu COBMECMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) nNpu peuwleHuUu 3a0ay Ha O08UMNCEHUE O08)YX
00beKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABTIEHUSIX,

® UCCle008amb  BCEBO3MOJICHbIE CUMYAyuu Npu peleHuu 3a0ay Ha
08uUdICeHIUe NO peKe, PACCMAmPUBAmMb PA3Hble CUCeMbl OMCYEMA,

® pewiams pazHooobpazHvle 3a0auu «HA 4acmuy,

® pewamv U 000CHOBbLIBAMb  CBOE  peuleHue 3a0ay  (8vloesimy
MaAmMemMamudecKky!o OCHOBY) HA HAXO0JHCOeHUue 4acmu 4Yucia U 4ucia no e2o 4acmu
HA 0CHOBE KOHKPEMHO20 CMbICIa OpooU,



® 0co3HaBamb U OOBACHAMbL UOSHMUYHOCMb 3A0a4 pPA3HLIX MUNOS,
CBA3LIBANOWUX MPU BENUUUHBL (Ha pabdomy, HA NOKYNKU, HA 0BUMCEHUE). 8blOeNANb
MU 8EIUUUHBL U OMHOULEHUSL MeHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0at,
KOHCMPYUuposams cobcmeenHbvle 3a0ad YKA3AHHbIX MUNos.

B noeceoneenoii scusnu u npu uzyueHuu Opyux npeomemos:

® gbvl0eAMb NPU peleHuu 3a0ai XapakmepucmuKky paccmampusaemou 8
3a0aue  cumyayuu,  OMJIUYHbIE  OM  PeaibHblX  (me, O0m  KOMOPbIX
abcmpazuposanucy), KOHCMPYUpO8amsv HO8ble CUMYAYUU C YYEmom IMmux
Xapakmepucmuk, 6 YACWMHOCMU, NpU peweHuu 3a0ay Ha KOHYeHmpayuu,
VUUMBIBAMb NJIOMHOCHb 8eUeCmad;

® pewams U KOHCMPYUpoB8amsv 3a0ayu HA OCHOBE PACCMOMPEHUSL PeANbHbIX
cumyayuti, 8 KOmopulx He mpebyemcs MOYHbIU BbIYUCTUMENbHBLU PE3)Ibmam;

® pewams 3a0a4u Ha 08UICEHUE NO PeKe, PACCMAMPUBASL PA3HbLE CUCTEMb]
omcuema

I'eomerpuuyeckue purypsbl.

o Onepuposamv nouamusmu Queypa Ha NIOCKOCMU U mMelo0 8
npocmpancmee, mouka, ompe3oK, npAmas, 1y, JOMAHAas, Y201, MHO20)20JbHUK,
MPey2oIbHUK U YeMmbIPEXY2OJIbHUK, NPAMOY20IbHUK U KBAOPAm, OKPYICHOCHIbL U
Kpye, NPMOY20JIbHbILL napaieienuned, Kyo, wap, nupamuod, YUiuHop, KOHyc,

® U3GNIeKAMb, UHMEPNPEemuposams U npeoopasosviéams uHGopmayuo o
2eoMempuyecKkux gueypax, npeocmasieHHy0 Ha Yepmedicax.

B noeceoneenoii scusnu u npu uzyueHuu Opyux npeomemos:

® pewamv npakmuyeckKue 3a0auu ¢ NpUMeHeHuem NpoCmeuuiux Ce80oUCme
dueyp

N3mepeHusi M BbIYUCTEHUS.

® GLINONHAMb UBMEpeHUe ONUH, PACCMOSAHUL, BEIUUUH Vel08, C NOMOUbIO
UHCIMPYMEHMO8 ONIsl UBMEPEHULL OJIUH U Yel08,

® BLIUUCIAMbL — NAOWAOU — NPAMOY20IbHUKOS,  K8AOpAmos,  00béMbl
NPAMOY20NbHBIX NAPAJLIEIenuUnedos, Kyooe

B noeceonegnoit scuznu u npu uzyueHuu opyux npeomemos:

® GBLIYUCHAMb PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsX,
NIOWAOU YUACMKO8 NPAMOY201bHOU (hOpMbl, 00BEMBL KOMHAM.

IMocTpoenus.

o [1300padxcamv uzyuaemvie niocKue gueypuvl u 00bEMHbIE Mmeaa om pyKu u
C HOMOWbIO TUHEUKU, YUPKYJIS, KOMNbIOMEPHBLIX UHCIMPYMEHNO8.

B noeceonegnoit scuznu u npu uzyueHuu opy2ux npeomemos:

® GLINOJIHAMb NpOCmelwue NOCMPOEHUsl HA MEeCMHOCMU, HeoOXooumble 8
PeanbHOU HCUSHU,

® OYEeHUBAMb PA3Mepbl PEAbHbIX 00BEKMO8 OKPYHCAUe20 MUpa

HcTopust maTeMaTuKH.

o Xapaxmepuzosamb 6K1A0 BbIOAOUWUXC MAMEMAMUKO8 6 pa38umue
MamemMamuKy U UHbIX HAYYHBIX obnacmetl



Boinyckauk HayuyutTess B 7-9 kiaccax (sl MCHOJIB30BAaHHUA B
NMOBCEHEBHOI KM3HHU U  oOecreYeHUs] BO3MOXKHOCTH  YCIEHIHOrO
NPOJOJIZKeHHsI 00pa30BaHuUs HA 02a30BOM ypPOBHe).

JJleMeHTbI TEOPUU MHOXKECTB 1 MATEeMAaTHYECKOI JIOTHUKH:

e OnepupoBaTh Ha 06a30BOM ypOBHE® IOHSATUAMH: MHOYKECTBO, SIIEMEHT
MHOECTBa, MOJIMHOXKECTBO, MPUHAJIJICIKHOCTB;

® 33j71aBaTh MHOXKECTBA MEPEYUCICHUEM UX DJIEMEHTOB;

® HaXOJWUTh TEpPeceueHue, O0BhEAUHEHUE, MOJMHOXKECTBO B MPOCTEUIIMX
CUTYaIUsX.

B noeceoneenoii scuznu u npu uzyueHuu Opy2ux npeomemos:

® ICMOJB30BaTh TpapUUYECKOe MPEJCTABICHUE MHOXXECTB sl OMHCAHUS
peaTbHBIX TIPOIIECCOB U SIBIGHUM, NPH PEIICHUU 3a7ad APYrux y4eOHBIX
peaMETOB

Yucaa.

e OmnepupoBaTh Ha 0a30BOM YpPOBHE TMOHSATUSIMHU: HATypaJIbHOE 4YHUCIIO,
IIeJI0€ YKCJIO, OOBIKHOBEHHAs JpoOb, JecATUYHAs ApoOb, CMEIIaHHOE YHCIIO,
paloHaIbHOE YUCII0, apu(PMETHICCKUIN KBaAPAaTHBIA KOPEHb;

® ICMOJBL30BaTh CBOMCTBA YHMCEN U TpaBujia JACHCTBUM TPHU BBINOJHEHUH
BBIUMCJICHUM;

® LCIOJIB30BaTh MPU3HAKU ACTUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU
BBIYMCIICHUH 1 PELICHUU HECJIOKHBIX 3a/aY;

® BBLINOJHATH OKPYIJIEHHE PAIMOHAIBHBIX YHCET B COOTBETCTBUM C
MpaBUJIAMU;

® OIICHMBATh 3HAYCHHME KBAJPATHOIO KOPHS U3 TMOJIOKUTEIHHOIO IIEI0TO
Yypcna;

® pACTO3HABATH PAIIMOHATIBHBIC U UPPALIMOHAIBHBIC YUCIIA;

® CpaBHUBAThH YMCIIA.

B noeceoneenoii scuznu u npu uzyueHuu Opyux npeomemos:

® OIICHUBATh PE3YyJIbTaThl BEIYMCICHUHN TIPU PEIICHUHN MPAKTUUECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YHCEIT B pEaIbHBIX CUTYaLIUSX;

® COCTaBJISATh YUCJIOBBIC BBIPAKEHUS IPU PEIICHUHU MPAKTUUYECKUX 3a7ay U
3a/1a49 U3 APYTUX YIYCOHBIX MMPEIMETOB

ToxaecTBeHHbIE TPeo0Pa30BaHUAA.

e BuIMogHATE HECIOXKHBIC MpPeoOpa3oBaHUS IS BBIYMCICHUS 3HAYCHUM
YUCJIOBBIX BBIPAKEHMH, COJIEp)KAIIMX CTENEHW C HaTypajdbHBIM IOKa3aTeJeM,
CTEIECHU C LIEJIBIM OTPUIIATEILHBIM ITOKa3aTeNIeM;

® BBIMOJHATH  HECJIOXKHBIE  MpeoOpa3oBaHMsl  IEIbIX  BBIPAKCHHI:
pacKpbIBaTh CKOOKH, IPUBOIUTH MTOJJOOHBIE CllaraeMbIe;

3 3aecb M Aanee — pacno3HaBaTb KOHKPETHblE NPMMEPbI OBLUMX NOHATUIA MO XapaKTepHbIM NMPU3HaKaM, BbINOAHATbL
[AeNCTBMA B COOTBETCTBMM C onNpegeneHmem U NpocTenwmnmm CBOMCTBaMM NOHATUI, KOHKPETU3MPOBaTb
npumepamu obLimMe NoHATUA.



® ICMOJB30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHUsS (KBajpaT CyMMBlI,
KBaJpaT pa3HOCTH, PA3HOCTb KBAJPATOB) JJIsl YIPOILICHUS BBIYUCICHUN 3HAYCHUN
BBIPAKCHUU;

® BBINOJIHATH HECJIOKHBIE TPeoOpa3oBaHUsl IPOOHO-IIMHEHHBIX BHIPAKEHUM.

B noeceonegnoit scusnu u npu uzyuenuu opy2ux npeomemos:

® [IOHMMATh CMBIC]I YHCJIA, 3alTUCAHHOTO B CTAaHAAPTHOM BUJIE;

e omepupoBaTh Ha 0a30BOM YpOBHE TIOHSTUEM «CTaHJApTHas 3aIucCh
quca

YpaBHeHUA ¥ HEPABEHCTBA

e OmnepupoBath Ha 0a30BOM YPOBHE MOHSATUSIMHU: PABEHCTBO, YHMCIIOBOE
PaBEHCTBO, ypaBHEHHE, KOPEHb YypaBHEHWsI, PEIICHHWE YPaBHEHHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA;

® MPOBEPSATH CPABEIIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiaTh JUHCWHBIC HEPABEHCTBA U HECJIOKHBIE HEPABCHCTBA, CBOASIIUECS
K JUHEHHBIM;

® peniaTh CUCTEMbI HECIIOKHBIX IMHEWHBIX YpaBHEHU, HEPABCHCTB;

® MpOBEPSATH, SIBISACTCS JIM JAHHOE 4YHCIO pEIICHWEM YpaBHEHUS
(HepaBeHCTBA);

® peliath KBaJApaTHBIE YPABHEHUS OJJHUM U3 CIIOCOOOB;

® 1300pakaTh PEeIIeHHs] HEPABEHCTB M MX CUCTEM Ha YMCIIOBOM MPSIMOM.

B noeceonegnoit scusnu u npu uzyueHuu opy2ux npeomemos:

® COCTAaBJISITh W peliaTh JWHEWHBIE YpaBHEHUS TMpPU pEIICHUW 3ajad,
BO3HUKAIOIIUX B IPYTUX YYEOHBIX MpeaMeTax

DyHKUNH.

® HAxXOJUTh 3HaUCHHE (DYHKIIMH 10 3aJaHHOMY 3HAYCHHUIO apTyMEHTa;

® HAxXOJUTh 3HAYCHHE apryMeHTa MO 3aJaHHOMY 3HAYCHUIO (YHKIUU B
HECJIOKHBIX CUTYaIHSIX;

® OMpeNeNsaTh MOJOXKEHUE TOUYKHU MO €€ KOOpAWHATaM, KOOPIUHATHI TOYKHU
0 €€ MOJIOKEHHUIO Ha TUIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTh OMpeeICHUs, MHOXKECTBO 3HAYCHUH,
HyTd (QYHKIIMH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pACTAaHUSA H
yObIBaHMsI, HAMOOJIbIIIEEe ¥ HAUMEHbIIIEe 3HaUeHNEe (QYHKIINUU;

® CTPOUTH I'paduK JUHEHHON QYHKITUH;

® TIPOBEPATH, SBISICTCS JIM JTAaHHBIN Tpaduk rpadukoM 3aTaHHON QYHKIIHH
(JIMHEeHOM, KBaipaTUYHOM, 0OpaTHON MPONMOPLIMOHATIBHOCTH);

® MPUMEPHO ONPENeNsATh KOOPAMHATHI TOYKH TiepeceueHus TrpaduKoB
b yHKIHI;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMHU: IOCIEAOBATEIBHOCTD,
apudMeTHIecKas Mporpeccusi, reoMeTpruuecKas nporpeccusi;

e pemaTh 3a7a4d Ha MPOTPECCHUM, B KOTOPBIX OTBET MOXKET OBITh MOJIYYEH
HETMOCPEACTBEHHBIM MOJCYETOM O€3 MpUMeHEHUsT PopMyII.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomemos:
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® UCIIOJIb30BaTh TpaQUKA peaNbHbIX MPOLUECCOB U 3aBUCUMOCTEH IS
OINpeJeNIeHUs] UX CBOMCTB (HauOOJIbIINE U HAUMEHBIINE 3HAUYECHUS, POMEXYTKH
BO3pacTaHusl ¥ yObIBaHMsI, 00JIACTU MOJOKUTEIbHBIX U OTPULATENIbHBIX 3HAUCHHM
U T.IL.);

® HCIIOJIb30BaTh CBOMCTBA JMHEIHOW (PYHKIMU U ee rpaduK Npu pPelIeHUH
3a/1a4y U3 IpYrux y4eOHbIX MPEIMETOB

CratucTuKa M TeOpHUsi BEPOATHOCTEH.

e lIlMeTp  mpencTaBI€HHME O CTATUCTUYECKMX  XAPAKTEPUCTHKAX,
BEPOSITHOCTU CIYy4alHOTO COOBITHS, KOMOMHATOPHBIX 3aJa4ax;

® pemath MNpOCTeHIIMe KOMOMHATOpPHBIE 3a/Jadyd METOAOM NpPSIMOTO U
OpraHM30BaHHOTO Nepedopa;

® [IpE/CTABIIATH IaHHbIE B BUJE TaOIUI, AUArpaMM, rpauKos;

® yyTaTh MH(OPMAIMIO, MPEJACTABICHHYIO B BUJE TaOJMIIbI, JUArPAMMBbI,
rpaduka;

® OINpEAENsITh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKU YHUCIOBBIX
HaOOPOB;

® OIICHUBAThH BEPOSITHOCTh COOBITUS B MPOCTEHIINX CITyYasix;

® UMETh MpPEACTABICHHE O POJIM 3aKOHA OOJIBIIMX YHUCET B MAaCCOBBIX
SIBJICHUSIX.

B noeceonegnoii scuznu u npu uzyueHuu Opyzux npeomemaos:

® OIICHMBAThH KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Tiepebopa;

e UMETh [PEACTABICHUE O POJM NPAKTUYECKHM JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH;

® CpPAaBHUBATH OCHOBHBIE CTAaTUCTUYECKHE XAPAKTEPUCTUKH, IOJYYECHHBIE B
IIPOLIECCE PELICHU IPUKJIIAIHON 3a/1a4l, U3YUYEHHUs PEATIbHOIO SIBJICHUS,

® OIICHUBATh BEPOSTHOCTh PEATBHBIX COOBITUN M SIBICHUU B HECIOKHBIX
CUTyaLUsAX

TexkcToBbIE 3a1a4M.

e Pemareb HeCOXKHBIE CIOKETHBIE 3aJadyd  pa3sHbIX THUIIOB Ha BCE
apupMeTHIECKUE ACHCTBUS;

® CTPOHUTH CXEMaTHYECKHUI 4epTEX WU APYTYIO KPAaTKYIO 3anuCh (Talauia,
CXEMa, PUCYHOK) KaK MOJEJIb TEKCTa 3a/layd, B KOTOPOW JaHbl 3HAYECHUS TPOUKH
B3aMMOCBSI3aHHBIX BEJINYUH, C LIEJIBIO IOMCKA PEIICHM 3a/1a4u;

® OCYUIECTBJIATH CIOCOO MOMCKA PEUICHUS 3a/1a4i, B KOTOPOM PacCyKIEHUE
CTPOUTCSI OT YCJOBUS K TpEOOBAHUIO, NPU IOHUCKE PEIICHHs 3adad, WU OT
TpeOOBaHUs K YCIOBHUIO;

® COCTaBJIATH IUIAH IPOLIECCa PEIICHUS 3a1a4H;

® BBIJICIATH JTalbl PELUICHUS 3aa4H;

® HHTEPIPETUPOBATH BBIYMCINUTEIBHBIEC PE3YJIbTAThI B 3a7a4e, UCCIEN0BATh
IIOJIyYEHHOE PELICHUE 3a/1a4H;

® 3HATh pa3IMYUE€ CKOPOCTEH OOBEKTa B CTOSIYEW BOJE, MPOTHUB TEUEHHUS U
10 TEYEHUIO PEKH;

e pemaTh 331a4M Ha HAXO0XKIEHNE YaCTU YUCJIa U YUCIIa TI0 €T0 4acTH;
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® pelarh 3aJa4d pa3HbIX TUMNOB (Ha pabOTy, Ha MOKYIKH, HA JIBUKEHUE),
CBA3BIBAIOIIUX TPU BEJIWYUHBI, BBIACIATh 3TU BEJIUYMHBI M OTHOIICHHS MEXIY
HUMU;

® HAaxOJUTh MPOLEHT OT YHUCia, YUCIO MO MPOLEHTY OT HEro, HaXOAMTh
MPOLIEHTHOE CHU)KEHHUE WJIM MTPOLIEHTHOE MOBBIIIEHUE BETUYNHBL;

® pelaTh HECTIOXKHBIE JIOTMUECKHE 33]1a4l METOJIOM PaCCyKICHUM.

B noeceonegnoit scusnu u npu usyueHuu opy2ux npeomemos:

® BBIJIBUTaTh TMIOTE3bl O BO3MOXKHBIX MPEAEIbHBIX 3HAUEHUAX YHCIOBOIO
OTBETa 3a7a4H (AesaTh MPUKUIKY)

I'eomerpuyeckue purypsbl.

e OnepupoBath Ha 6230BOM YpOBHE MOHATUSMU F€OMETPUUYECKUX DUTYP;

® U3BJIEKaTh UH(POPMALMIO O TEOMETPUUYECKUX (PUTypax, MpeCTaBICHHYIO
Ha YepTekax B SBHOM BH/JIE;

® PUMEHSTH JJI PEIICHUs 3a/a4 TeoMeTpruueckue (PakThl, €CIU YCIOBHS
UX MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme;

® pemiarh 337a4d Ha HaXOXKJICHHE MeOMETPUYECKUX BEJIMYMH MO 00pasiam
WIH alTOpUTMaM.

B noeceonegnoit scusnu u npu usyueHuu Opy2ux npeomemos:

® JCIOJb30BaTh CBOMCTBA I€OMETPUUECKUX (PUTYp Ul PELIeHHs] TUIIOBBIX
3a/1a4, BOZHHUKAIOIUX B CUTYallUsIX IOBCEAHEBHOM >XKM3HU, 3a/1ad MPAKTHYECKOrO

CoJIepKaHUs

OTHoOIIEHHS.

e OmnepupoBaTh Ha 6A30BOM YPOBHE MOHITHUSIMH: PAaBEHCTBO (UTYp, PaBHbBIC
burypsi, PaBEHCTBO TPEYTrOJIbLHUKOB, MapajuieIbHOCTh MPSIMBIX,

NEPIECHANKYIIPHOCTh TMPSAMBIX, YIJIbl MEXAY MNPSIMBIMHU, TEPHCHAUKYISP,
HAKJIOHHAs, MPOCKIIHUS.

B noeceoneenoii scuznu u npu uzyueHuu Opy2ux npeomemos:

® UCIIOJIB30BaTh  OTHONIIEHUS i1  PEIIEHUs] MNPOCTEUIIMX  3ajad,
BO3HUKAIOIIUX B PEAIbHOM KU3HU

N3mepeHusi M BbIYUCTEHUSI.

e BBINOIHATE U3MEPEHUE JJIMH, PACCTOSHUM, BEJIMUMH YTJIOB, C IMOMOIIBIO
WHCTPYMEHTOB JIJI1 U3BMEPEHUM IJIUH U YTJIOB;

® MPUMEHATH (POpMYJIBI TMEpUMETpa, IUIOMAAUM H O0BEMA, IUIOMIAIU
MOBEPXHOCTH OTJICIbHBIX MHOTOTPAHHUKOB MPU BBIYMCIICHUSX, KOT/1a BCE JAHHBIC
HMEIOTCS B YCIIOBUH;

e mpuMmeHsATh Teopemy [ludaropa, 06a3oBbIE TPUTOHOMETPHUUYECKHE
COOTHOILICHUS U1 BBIYMCICHUS [UIMH, PACCTOSIHUM, IUIOMIAJAEH B MPOCTEHUIINX
Cydasix.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® BBIUYHCIATH PACCTOSHUS HAa MECTHOCTH B CTaHIAPTHBIX CHUTYyaIlUsX,
IJIOIMAM B MPOCTEHINMX CIydasX, MNPUMEHITh (QOpMyIbl B MNPOCTEHIINX
CUTYallMSX B MOBCEIHEBHOM KU3HU

IMocTpoenus.

12



e M300pakaTh TUNOBBIE IUIOCKHE (DUTYpbl U OOBEMHBIE T€Ja OT PYKH U C
MOMOILBIO MPOCTENIINX CHATH HHCTPYMEHTOB.

B noeceonegnoii ycuznu u npu uzyuenuu 0pyzux npeomemaos:

® BBHIOJHATH MPOCTEHIINE MOCTPOEHUST HA MECTHOCTH, HEOOXOIHUMBbIE B
pEANBbHOU )KU3HU

IIpeoOpa3zoBanus.

e Crpouth QuUrypy, CAMMETPUUYHYIO JAHHOU (PUType OTHOCUTEIBHO OCH.

B noeceonegnoii sicuznu u npu uzyueHuu Opyzux npeomemaos:

® pacro3HaBaTh ABMKEHUE OOBEKTOB B OKPYXKAIOLIEM MUPE;

® pacro3HaBaTh CUMMETPUYHbBIE (DUTYPBI B OKPY>KaIOIIEM MUPE

BekTOopbl 1 KOOPAUHATHI HA VIOCKOCTH.

e OnepupoBath Ha 0a30BOM YPOBHE MOHSTHSIMU BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOPA HA YUCJI0, KOOPAUHATHI Ha MIJIOCKOCTH;

e omnpenensaTh NPUOIMKEHHO KOOPJIMWHATHI TOYKU MO €€ M300pakeHHIo Ha
KOOPJIMHATHOM TIOCKOCTH.

B noBceHeBHOM KU3HU U TIPU U3YUYEHUU JIPYTUX TTPEIMETOB:

® UCIIOJIb30BaTh BEKTOpPHI Ui  PEIIeHHUs NPOCTEHIIMX 3a7ady  Ha
OMpEIEIEHHE CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUS

HUcropust MaTeMaTHKH.

e OnuceIBaTh OTACIIBHBIE BBIIAIOIIUECA PE3YJIbTAThI, MOJTYYEHHBIE B XOJIE
pa3BUTHUSA MaTEMATUKHN KaK HAyKH;

® 3HaTh NPUMEPHl MATEMATUYECKUX OTKPBITUH M HX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;

® [IOHMMATh POJb MaTEMAaTUKH B pa3BUTHU Poccun

MeTtoabl MaTEeMATHKH.

e [IpuMeHATP U3BECTHBIE METOABl MNpPU  PELIICHHWH  CTaHJIAapTHBIX
MaTEeMaTHUYECKUX 3a]1a4;

e 3aMeyaTh W XapaKTepU30BaThb MATEMAaTUYECKHUE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEH IEHCTBUTEIBLHOCTH;

® [PUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEW B MPHUPOJE, B
TOM YHCJIE XAPAaKTEPU3YIOIIMX 3CTETHKY OKPY’KAIOIIEro MUpa W IPOU3BEIECHUN
HCKYCCTBa

BbIyCKHUK MOJYYHT BO3MOKHOCTH HAYUYMThCA B 7-9 Kiaccax s
o0ecneyeHUsT BO3MOKHOCTH YCIEIIHOr0 MPOAOJKEHHS O0pPa30BaAHUSL HA
0a30BOM M YIJIy0JIéHHOM YPOBHSIX

DJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH.

o Onepuposamv®  nowsmusmu.  MHONCECMB0,  XAPAKMEPUCTIUKU
MHOJCECMBA, IIEeMEHm  MHOJCeCmed, nycmoe, KOHeuHoe U becKoHeuHoe
MHOMCECMBO, NOOMHONCECNEO,  NPUHAONEHCHOCMb,  BKIIOUEHUE, PABEHCMBO
MHODICecme,

4 3pecb 1 ganee — 3HaTb onpeaeneHne NOHATUA, YMETb NOACHATb €ro CMbIC/, YMETb MCMOb30BaTb NOHATUE U ero
CBOWCTBA NpW NPOBEAEHMMN PACCYKAEHMI, A0KA3aTENbCTB, PELeHNN 3a4au.
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o U300paxscamsv MHONCECMB8A U OMHOUWEHUE MHONCECmE C NOMOUbIO
Kpyeos Jiliepa;

o onpeodensimy NPUHAOTIEIHCHOCHIb a7lemeHma MHOCECm8Y,
00beOUHEeHUIO U NepeceyeHUt0 MHOXCEeCM8;

o 3a0a6amv  MHOMNCECMBO C NOMOWbIO NEPEeYUCTeHUsl DJIeMEeHmMO8,
Cl0BECHO20 ONUCAHUSL,

o onepuposams — NOHAMUAMU:  B8bICKA3bIBAHUE,  UCMUHHOCMbL U
JIOJHCHOCMb  BbICKA3bIGAHUS,  OMPUYAHUE  BbICKA3bIGAHUL,  onepayuu  Hao
BbICKA3bIBAHUAMU: U, UTU, HE, YCIIOBHbLE BbICKA3bIBAHUS (UMNIUKAYUL),

o CMPOUmMb 8bICKA3LIBAHUS, OMPUYAHUSL 8bICKA3LIBAHUL.

B noeceonegnoii ycuznu u npu uzyueHuu Opyzux npeomMemos:

® cmpoumsb YenouKu YMO3AKIIOYEHUU HA OCHOBE UCHONb30BAHUS NPABUITL
JIO2UKU,

® UCNONBL308AMb  MHOJICECMBA,  Onepayuu ¢  MHONCeCm8amu,  Ux
epaghuueckoe npedcmasnenue 01 ONUCAHUSL PealbHbIX NPOYECCO8 U A6IeHUU

Yucaa.

o Onepuposamv  NOHAMUAMU.  HAMYPAIbHOE  YUCIO,  MHOICECNBO
HAMYpPAIbHbIX YUcel, yeioe YUCio, MHOIICeCMB0 UYeblX Hucel, 0ObIKHOBEHHAs.
0pobb, decamuynas 0pobb, CMEUWAHHOE YUCTO, PAYUOHATbHOE YUCTO, MHONICECMBO
PAYUOHANLHLIX — YUcell,  UPPAYUOHANbHOE  YUCIO,  K8AOPAMMHbIL  KOPEHb,
oelicmaumeslbHoe Yucio, 2eoMempuieckas URmepnpemayusi HamypaibHbulX, Yeabix,
PAYUOHATLHBIX, OeUCMBUMENbHBIX YUCE,

® NOHUMAaMb U OOBACHAMb CMbLICA NO3UYUOHHOU 3ANUCU HAMYPATbHO20
yucaa,

® GLINONIHAMb GbIYUCIEHUS, 68 MOM HUCle C UCNONb308AHUEM NPUEMOB
PAYUOHATILHBIX BbIUUCTCHUL,

® ucnonv3osamsv npusHaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmuol
U nPouU38edeHUsl NPU BbINOJIHEHUU BLIYUCTICHUL U PeUeHUU 3a0aly;

® BLINOJIHAMb OKPY2IeHUEe PAYUOHATIbHBIX YUCEL C 3A0AHHOU MOYHOCbIO,

® CpPaABHUBAMb PAYUOHATbHBIE U UPPAYUOHATbHBLE YUCAA,

® YNOpsA00HUBAMb YUCIA, 3ANUCAHHbIE 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOU
opoou,

o naxooums HO/] u HOK u ucnonvzosamse ux npu peuieHuu 3a0ady.

B noeceoneenoit scuznu u npu uzyuyenuu Opy2ux npeomemos:

® NpUMeHAMb Npasuia  NPUOUNCEHHLIX — BbIYUCAEHUL NpU  peuleHuu
NPaAKmMu4eckux 3a0ay u peuleHuu 3a0ay 0py2ux y4eOHbvlx npeomemos;

® GLINOJIHAMbL CPABHEHUE pPe3VIbMmAamo8 BblYUCIEHUN NpU  peuleHuu
NPAKmu4eckux 3a0ay, 8 Mmom yucie NPUOIUNCEHHbIX BbIYUCTICHULL,

® cocmaenams U OYEHUBAMb YUCI08ble GbIPANCEHUS] NPU  peuleHuu
NPaAKmu4eckux 3a0ay u 3a0ay u3 Opyaux yueOHvlx npeomemos;

® 3anucbl@amsv U OKpY2lsimb YUCTI08ble OAHHbIE PealbHblX 6elUYUH C
UCNONB308AHUEM PAZHBIX CUCHIEM USMEPEHUS.

ToxaecTBeHHbIE MPeoOpa3oBaAHUAA.
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o Onepuposamsv NOHAMUAMU CMENEHU C HAMYPALbHLIM HNOKA3ameeM,
cmenenu ¢ YeaviM OmpuyameibHulM NOKa3amesiem,

® GLINOJHAMbL  NPeoOpPA308AHUS  YENbIX  GbIPAJCEHUL:  O0elcmeus ¢
OOHOUNeHaMU (CN0JICeHUe, BblYUmanue, YMHONMCEHUE), OeUCMBUsL C MHO2OYUNEeHAMU
(cnodrcenue, sbluumanue, YMHONCEHUE),

® GLINOJHAMb  PA3NIOANCEHUE MHO2OUIEHO8 HA MHOJMCUMENU OOHUM U3
cnocobos8: 8vlHeceHue 3a CKOOKY, 2pYNNUpOBKA, UCHOAb308aHUe Gopmyn
COKPAWEHHO20 YMHONCEHUSL,

® gvI0eNAMb KBAOpAm CyMMbl U PAZHOCHU OOHOUIEHO8,

® PACKIAObIEAMb HA MHONCUMENU K8AOPAMHBIL  MPEXYIEH;

® GLINOJHAMb NPEeoOPA306AHUSL  BLIPAJNCEHULL, COOEPAHCAUWUX CMENneHU C
YenviMu OmpuyamenbHblMU NOKA3AMeNAMU, nepexooums Om 3anucu 8 Guoe
cmeneHu ¢ yeivlM OmpuyamenbHulM NoOKa3ameem K 3anucu 6 sue opoou,

® GLINOJHAMbL  NPeoOpPa308anus  OPOOHO-PAYUOHATILHBIX — BbIPANCEHULL:
cokpawenue Opobell, npusedeHue areebpaudeckux Opodeu K  obwemy
3HAMeHameno, CJOoJdCeHUe, VMHOJCeHUe, OeleHue areedpaudeckux oOpobel,
8036edeHue aneedpauieckol O0pobu 8 HAMypaibHyl0 U Yeryro OMPUYamenbHyo
cmenems,

® GLINOJHAMb NPEoOPA30BAHUSL BBIPAJICEHULL, COOEPIUCAWUX KBAOPAMHbIE
KOPHU,

o guidensimb KAOpam CYMMbl UAU PASHOCMU O8YYIEHA 6 GblPANCEHUSIX,
cooeparcauux Kaopammuvle KOPHU,

® BLINOJHAMb NPEOOPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYTb.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

® GLINOIHAMb NPeobpPaA308aHUsl U OelCmEUs C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApmMHOM 8UOe;

® GLINOJHAMb NPeoOPA30BAHUSL YEAbIX GbIPAICEHUNl NPU peuleHuu 3a0ay
Opyeux yueoHvix npeomemos

YpaBHeHUs U1 HEPABEHCTBA.

o Onepuposamv  NOHAMUAMU.  VPAGHEHUe,  HEPABEHCMB0,  peuleHue
VpasHenus, peuieHue HepaBeHCmEd, PABHOCUNbHbIE — VPAGHEHUsS,  001aACmb
onpeoenenus ypasueHus (HepaseHcmed, CUCmembl YPAGHEHUL UlU HePABEHCMS),;

® peuwiamsv JTUHEUHble YPAGHEHUS U YPAGHEHUS, C80OUMbIEe K JIUHEUHbIM C
NOMOWBIO MOACOECMBEHHBIX NPE0OPA306AHUI;

® pewams K8AOpamuvle YPAGHeHUs U YPAGHEHUs, CBOOUMbLE K KBAOPAMHbIM
C NOMOWBIO MOAHCOECNBEHHBIX NPEOOPA30BAHULL,

® pewiamsv OpOOHO-TUHELHbIEe YPABHEHUSL,

. f(x)=a
® pewamsb  npocmeuwiue  UpPpAYyuoOHaibHble  YPABHEHUs.: ( ) ,

x"=a-
® peuiams ypasHeHus guoa* =2a;

® peuwiams YpPagHeHUsi CNOCOOOM pPA3IOACeHUs] HA MHONCUMeNU U 3aMeHbl
nepemeHHouU,
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® UCNONBL308AMb MemMOO UHMEPBAlo8 ONs peuleHusi yeivlx U OpoOHO-
PAYUOHATILHBIX HEPABEHCME,

® pewiams JUHelHble YPAGHEeHUs U HePABEHCMEBA C NAPAMEempamu;

® peuiams HeCl0dCHble K8AOPAmHble YPAGHEHUs. C NAPAMEMPOM,

® peuiams HeCl0HCHbIE CUCTEeMbl TUHEUHbIX YPAGHEHULL C NAPAMEMpPamu;

® peuiams HeCl0MHCHble YPAGHEHUSL 8 YEIbX YUCTAX.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® cocmaenams U pewiamsv JUHElHble U K8aopamHuvle VPAGHEeHUs U
VPaeHeHUs, K HUM C800AWUECS, CUCEMbl TUHEUHbIX YDABHEe UL U HepaBeHCmeE npu
peuteHuu 3a0ay 0py2ux y4eOHbix npeomemos,

® GBLINOJHAMb OYEHKY Npagoono0odus pe3yibmamos, noJIyuaemvlx npu
peuleHuu TUHEeUHbIX U K8AOPAMHbBIX YPAGHEHUN U CUCNEeM JIUHEUHbIX YPAGHEeHUU U
HepaseHcme npu peueHuu 3a0ay opyaux y4eonvix npeomemos;

® 8blOUPAMb YPABHEHUS, HEPABEHCMNEA UU UX CUCMEMbL, Ol COCMABIeHUS]
Mamemamudecko Mooeiu 3A0AHHOU pealbHOU CUmMyayuu Ui HNpUKIaoHoU
3a0ayu;

® yMemb UHMEPNPemuposams NOJYUEHHbIU NPU peuleHuu YpasHeHus,
HEepaseHcmea Uiu Ccucmemsvl pe3ylbmam 6 KOHmeKcme 3a0aHHOU pedabHOl
cumyayuu uiu nPukIaoHou 3a0aiu

DyHKINH.

e Onepuposamsv NOHAMUAMU. QYHKYUOHATbHASL 3A6UCUMOCTb, QYHKYUS,
epaghux yukyuu, cnocodvl 3a0anus QYHKYuU, apeymeHm u 3Hadenue QyHKyuu,
obnacmv onpeodeiieHuss U MHOICeCMB0 3HaAYeHul @yHKyuu, HyI @yHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCb @yHKyuu,
YEMHOCb/HeUEMHOCMb PYHKYUU,

e cmpoumsv 2epaguxu AUHEUHOU, KeaOpamu4Hou @YHKYull, 00pamuou

—a4——
NPONOPYUOHATLHOCMU, (DYHKYUU BUOA: x+b y= \/;, y= Q/Q, y=I ;
® Ha npumepe KEAOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodPaA308aHUsL
epaguxa gpynxyuu Y=F(X) ons nocmpoenus epaguxos gynxyuii Y = af (lx+b)+c ;
® COCMasNAmMb YPAGHeHUs. NPSAMOU NO 3A0AHHBIM YCIOBUAM: NPOX0Ouel

yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osawell yepe3 OaHHYI0 MOYKY
U NapanierbHot OAHHOU NPAMOLUL,

® uccredosams QyHKYUIo no eé epaguxy;

® HAX00UmMbo MHOIHCECBO 3HAYeHUll, HYU, NPOMEAHCYMKU
3HAKONOCMOSIHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUU,

® onepuposamv NOHAMUAMU. NOCAEO08AMENLHOCMb, aApUhMemuiecKast
npo2cpeccusl, 2e0MempuiecKas NPocpeccusl,

® pewiams 3a0a4u HA APUDMEMUUECKYIO U 2e0MEMPUYECKVIO NPOSPECCUIO.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® ocywecmenams 8vl00p epaghuxa peanbHOU 3A8UCUMOCMU UTU Npoyeccd
no e20 XapaKmepucmukam,
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® UCNONBL3068AMb CBOUCMBA U 2pAPUK KBAOPAMUYHOU QYHKYUU Npu
peuieHuu 3a0ay U3 opyaux yueOHulX npeomemos

CraTucTiKa U TeOPUsi BEPOSITHOCTEM.

e Onepuposamv nouamuamu: cmoabyamsie U Kpy2ogvle OuUacpammul,
mabauyvl OAHHLIX, CpeOHee apu@memuyeckoe, Meduanda, Haubovuiee U
HaumeHbulee 3HaA4YeHUsi 8blOOPKU, pa3Max 6vlOOPKU, OUCNepcus u CMmaHoapmHoe
OMKIIOHEHUe, CYYauHAs USMEHYUBOCTb,

® uselekams,  UHoOpmayuilo, NPeoOCMAsIeHHyl0 8  mabauyax, Ha
ouazpammax, spaguxax;

® cocmaenams mabauysl, CMPOUMs OUAcpAMMbl U 2paguKku Ha OCHO8e
OAHHbBIX,

® onepupogamv  NOHAMUAMU:  (AKMOPUAN 4YUCId, NEePecMAHO8KU U
couemanus, mpeyzonvHux Ilackans;

® onepuposamv NOHAMUAMU. CAVYAUHBIL ONbIM, CAYYAUHBIL  8bLOOD,
ucnelmauue, dJleMeHMAapHoe CAy4anHoe cobvimue (Ucxod), Kidccuueckoe
onpeoenenue epoOIMHOCMU CIYYAUHO020 COObIMUs, Onepayuu Hao CryYauHbLMU
coObIMUAMU, OCHOBHbIE KOMOUHAMOPHbIEe POpMYIIbl,

® npedcmasuams UHGOPMayuio ¢ NOMowbIo Kpy2o8 Jinepa,

® peuwiams 3a0ayu HA BbIYUCTIEHUE BEPOAMHOCMU C NOOCYEMOM KOAUYecmad
8apuanmos no opmynam KOMOUHaAMOPUKU.

B noeceonegnoit scusnu u npu uzyueHuu opy2ux npeomemos:

® u3BIEKAMb, UHMEPNpemuposams U npeobpazosvieams UHGOpMayuio,
npeocmasienHyro 8 madauyax, Ha ouazpammax, 2epagukax, Ompaxicaruyyro
CBOUCMBA U XAPAKMEPUCTNUKU PEATbHbIX NPOYECCO8 U A6NEHULL,

® onpedenamev  CMAMUCMUYECKUe  XAPAKMEPUCMuKu  8bl100pOK  No
maoauyam, ouazpamMmam, epagpukam, 6blNOIHAMb CPABHEHUE 8 3ABUCUMOCHIU OM
yenu peueHus 3a0avu;

® OYeHUBamb 8ePOIMHOCMb PEAlbHbIX COOLIMULL U S8TIeHU.

TexcroBble 3a1a4M.

o Pewamsb npocmele U CLONCHBIE 3A0a4U PAZHBIX MUNOE, A MAKI#CE 3A0ayu
NOBBIUEHHOU MPYOHOCTU,

® UCNONBL3068AMb PA3HblE KPAMKUE 3aNUCU KAK MOOeIU MEeKCMO8 CLONCHBIX
3a0ay 0Jis1 NOCMPOEHUsL NOUCKOBOLU CXeMbl U pelleHUs 3a0ay;

® pasziuuams  MOOelb — meKcma U - MoOelb  peuleHus — 3a0ayu,
KOHCMPYUposams K 0OHOU MOOeNU peuleHUs HeCI0NHCHOU 3a0aiu pasHvie Mooelu
mexcma 3a0avu;

® 3uamb U NpUMEeHAmb 00a Ccnocoba NoucKka peuwieHus 3aday (om
mpebo8anus K YCA08UI0 U OM YCI08UsL K Mpeb08aHUI0);

® MO0enuposams paccydcoeHus npu NOUCKe peuleHusl 3a0ay ¢ NOMOUbIO
epag-cxemol,

® B8bl0eNIAMb IMANbL peUleHUs: 3a0adU U COOePAHCAHUE KAAHCO020 IMAand,
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® yMemb 8blOUPAMb ONMUMATbHBIL MEMOO peuleHUs 3a0a4u U 0CO3HABAMb
8b100p Memooa, paccmampueams paziudHvle Memoovl, HAXOOUMb pPA3HbLE
peulenus 3a0a4u, eciu 803MONCHO,

® QHATU3UPOBAb 3aMPYOHEHUsI NPU PeueHUlU 3a0ay;

® GLINOJIHAMb  pPA3IUYHbIE  NPeoOpPaA308anuUsi  NPedylodCeHHOU  3a0ayl,
KOHCMPYUpO8ams HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie oopammbie;

® UHMEPNPeMmuUposams  BLIYUCIUMENbHbIE — pe3ylbmamvl 6  3adaue,
uccne008amov NOIYYEeHHOE peuleHue 3a0a4u,

® QHATUBUPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACHOJONCEHUS.
08YX 00beKMO8 U USMEHEHUe UX XAPAKMePUCMUK Npu COBMECMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) Npu peuleHuu 3a0ay Ha O08UdCEeHUEe 08YX
00beKMOo8 Kak 8 00HOM, MAK U 8 NPOMUBONOJIONCHLIX HANPABIEHUSX,

® UCCe008amb  BCEBO3MOJICHbBIE CUMYAyUU NpU  peueHur 3a0ay Ha
08uUdICeHUE NO PeKe, PACCMAMPUBANb PA3Hble CUCTeMbl OMCYEMA,

® pewams pazHooopazHvle 3a0a4u «HA YACmLy,

® pewamsb U 000CHOBbIBAMb  CB0€  peuleHue 3a0ay  (8vloesamb
MAMemMamu4ecKyro 0OCHOBY) HA HAXONCOeHUe YACMmU YUCIA U YUCIA NO e20 Yacmu
HA OCHO8€ KOHKPEMHO20 CMbICAA OpoOU,

® 0co3Hasamb U O0OBACHAMb UOCHMUYHOCHb 3A0a4¥ PA3HLIX  MUNOS,
CEAZBIBATOWUX MPU BEIUUUHBL (HA pabOmYy, HA NOKYNKU, HA OBUMCEHUE). 8blOeNsMb
MU BETUHUHBL U OMHOULEHUST MENCOY HUMU, NPUMEHSMb UX NPU PeuleHuu 3a0au,
KOHCMPYUposams coOOCmeeHHbvle 3a0a4 YKA3AHHbIX MUN08,

® glademb OCHOBHLIMU MemoOaMU peuleHuss 3a0a4y Ha cmecu, CHidebl,
KOHYEeHmpayuu,

® pewams 3a0a4u HA NPOYEHMbl, 6 MOM HUCLE, CIONCHbIE NPOYECHMDbL C
000CHOBANUEM, UCNOIL3YS PA3HbLIE CNOCOObL;

® pewams ocudecKue 3a0a4u pa3HblMu CROCodamu, 6 mom 4ucie, ¢ 08YMsi
onokamu u ¢ mpemst O10KamMu OAHHBIX C NOMOWbIO MAOIUY;

® pewams 3a0ayu N0 KOMOUHAMOPUKe U Meopul 6eposmHOCmell Hd OCHO8e
UCNOIb308AHUSL U3YUEHHBIX MEMO0O08 U 0O0CHOBLIBANMb PeUuleHUe;

® peuams HeClONCHbLE 3A0a4U N0 MAMEMAMUYecKol Cmamucmuxe;

® o0gnademb  OCHOBHBIMU MEMOOAMU  PEeUeHUsl  CIONCEMHbIX — 3a0ay:
apugmemuyeckutl, anreebOpauueckuil, nepebop BAPUAHMO8, 2eOMempPU4ecKull,
epaguyeckuil, NPUMEHSAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noeceonegnoit scuznu u npu uzyuenHuu opyux npeomemaos:

® 6bl0eNIAMb NpU peuleHuu 3a0ay XapakxmepucmuKky paccmampueaemoll 8
3a0aue  cumyayuu,  OMIUYHblE ~ OM  pPealbHblX  (me, Om  KOMOpbIX
abcmpazuposanucy), KOHCMPYUpO8AmMb HOBble CUMYAyuu C YYEMoM IMUux
Xapakmepucmuk, 6 YACMHOCMU, NPU peuleHuu 3a0ay HaA KOHYeHmpayuu,
VUUMBIBAMb NIOMHOCHb 8eUeCmBd;

® pewams u KOHCMPYUpoB8ams 3a0a4l HA OCHOBE PACCMOMPEHUS PEAIbHbIX
cumyayuii, 8 KOMopvix He mpeOyemcs MOYHbIU BIYUCTIUMETbHBLU Pe3yIbmam;
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® pewiams 3a0ayu HA 0BUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCTEMbl
omcyema

I'eomerpuyeckue purypsbl.

e Onepuposams NOHAMUAMU 2e0MEMPUUECKUX DUSYD,

® U36lEeKAMb, UHMEPNPEMUposams U npeobpazoevieams UHGopmayuo o
2eomempuuecKkux gueypax, npeodcmasgienHyI0 Ha Yepmexncax;

® NpUMeHsAMb 2eomempuyeckue Gaxkmsl Ol peueHus 3a0ay, 6 mom 4ucie,
npeononazaroujux HeCKOJIbKO Wazo8 peuletusl,

® dopmynuposame 8 npocmeuuux CIy4asx coUCmMea u NPUHaKu gueyp;

® 00Ka3vI8AMb 2e0MEeMPUYECKUE YMBEPHCOCHUS

® grademo CMAaHOapmHuou Kiaccugpukayuei NIIOCKUX Queyp
(mpey2onbHUKO8 U YemblPEXY20NbHUKOS).

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® UCNONBL308AMb CBOUCMBA 2€0MEeMPUUECKUX Queyp 0aa peuleHus 3a0ay
NPAKmMu4ecKo2o xapakmepa u 3a0ay U3 CMeNCHbX OUCYUNTIUH

OTHOUIEHUH.

o Onepuposamsv NOHAMUAMU. PAGEHCMBO Quayp, pasHvle Gueypul,
PABEHCMBO MPEY20JIbHUKOS, NApPAIeIbHOCMb NPAMbIX, NEePHEeHOUK)IAPHOCHb
NPAMBIX, Y2lbl MeAHCOY NPAMbIMU, NEPNEHOUKVIAD, HAKIOHHAA, NPOeKyus, nodooue
Queyp, nooobuvle ueypsl, N0O0OHbBIE MPEY2ONbHUKIU,

® npumensmo meopemy Daneca u meopemy 0 HNPONOPYUOHATLHBIX
Ompe3Kax npu peulenuu 3a0au,

® Xapakmepuzo8amv B3AUMHOE PACNOJIONCEHUE NPAMOU U OKPYICHOCHIU,
08YX OKPYIHCHOCMEI.

B noeceonegnoit scusnu u npu uzyueHuu opy2ux npeomemos:

® UCNONBL3068aAMb OMHOULeHUsT Ol  peuleHuss 3a0ay, BO3HUKAIWUX 8
PeanvbHOU HCUSHU

N3mepenusi U BbIYUCIEHUS.

o Onepuposamev npeocmasieHusMu o OJNUHe, niowaou, o00véme Kax
genuuunamu. Ilpumenamo  Gopmynrvl  niowaou, 00véma nNpu  peuleHuu
MHO20WIA20BbIX 3A0a4, 6 KOMOPbIX He 6ce OaHHble NPeoCcmasieHvl S6HO, d
mpeoOyIiom  GblUUCAEHUL, Onepuposams 0olee WUPOKUM KOIULeCEOM HopmyiL
ONIUHBL, NAOWAOU, 00BEMA, BLIYUCIAMb XAPAKMEPUCTMUKU KOMOUHayui gueyp
(oKkpysrcHoCmell U MHO20Y20bHUKOB) BbIMUCIAMb PACCMOAHUS MexCOy pucypamu,
NPUMEHAMb MpU2oHoMempudeckue opmynsl ONisl bIYUCTEHUU 8 DOJlee CIOHCHbIX
caydasx, — npogooumb  B8bIYUCIEHUS  HA  OCHOBE  DPABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU

® 11P0BOOUMb NPOCHbIE BLIYUCTCHUS HA OOBEMHBIX MENax,

® opmynruposams npocmetiuiue 3a0a4u Ha 8blYUCIeHUEe ONIUH, Naowaell u
00bEMO08 U peuams ux.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® 1POBOOUMb BLIYUCTICHUS] HA MECIHOCTNU,
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® npumeHAms  QOpMYynbl NPU  GLIYUCICHUAX 8 CMENCHBbIX YYeOHbIX
npeomemax, 8 OKpycaroueli 0elucmeumenbHoCmu

ITocTpoenus.

e /306pasxxcamsv ceomempuueckue hucypvl no meKcmogoMy U CUMBOTbHOMY
ONUCAHUIO,

® CB0O0OHO Onepuposamv YePMENCHbIMU UHCMPYMEHMAMU 8 HeCIONCHbIX
CYYasx,

® GLINOJHAMbL NOCMPOEHUs. MPeyeoIbHUKO8, NPUMEHSAMb  OmOebHble
Memoobl NOCMPOEHUN YUpKylem U JUHEeUKOU U Nposooums npocmeuuiue
UCCNIe008aHUSL YUCTA peuleHUl;

® u300padicamev Munosvie niocKue Queypsl U 00veMHble mena ¢ NOMOUbIO
nPOCMetUx KOMNbIOMEPHBIX UHCIMPYMEHMOS.

B noeceonegnoit scusnu u npu uzyuenuu opy2ux npeomemos:

® GLINOJHAMb NpOCMeluiue NOCMpPOeHUs HA MEeCMHOCMU, HeoOXo00uMmvle 8
PEeANbHOU HCUSHU,

® OyeHUBamv pamepwvl PeaibHbIX 00LEKMO8 OKPYHCAIoue20 Mupa

IIpeoOpa3zoBanus.

o Onepuposamv nousmuem OBUICEHU U NPeoOpaA308aHus noooodus,
gnadems NpUEMAMU NOCMPOEHUs Queyp ¢ UCNOIb308AHUEM OBUNCEHUU U
npeobpazosanuii N000OUs, NPUMEHSAMb NOJIYYEHHble 3HAHUSL U ONbIM HOCMPOEHUL
8 CMEJCHBIX NPeOMemax U 8 PeaibHblX CUMYAYUX OKPYHCAIOULec0 MUpa,

e cmpoumsb Queypy, HnOO0OHYI0O OAHHOU, NOJIBL30BAMBCA CEOUCNEAMU
no00oUst 0151 060CHOBAHUSL CBOUCME pucyp,

® NPUMEHAMb  CBOUCMBA  OBUNCEHUl Ol NPOBEOeHUsT NPOCMeUuuux
000CHOBaHUIL c8OliIcM8 huyp.

B noeceonegnoit scuznu u npu uzyueHuu opyux npeomemos:

® NPUMEHAMb  CBOUCMBA  OBUINCEHUNl U NPUMEHAMb nooodue O
NOCMPOEeHUU U BbIYUCTIEHUU

BeKkTOopbl H KOOPAUHATHI HA MJIOCKOCTH.

o Onepuposamsv NOHAMUAMU BEKMOp, CYMMA, PA3HOCMb BEKMOPOS,
npoussedeHue GeKmopa Ha HUCIO, Y20l MedcOy BeKmopamu, CKaIapHoe
npouszsedenue 8eKmopos, KOOpOUHamul Ha NJIOCKOCMU, KOOPOUHAMbL 6eKMOPA;

® BLINOJHAMb  OelcmBUsi HAO BeKMOpamu  (ClodceHue, GbluUmMatue,
VMHOJCEHUe HA YUCIO0), BbIYUCIAMb CKANAPHOE HpousgeoeHue, onpeoeiims 6
NPOCMEUUUX CILYUAsX Y20l MeHCOY 8eKMOPAMU, 8bINOIHAMb PA3I0NHCEHUE 6eKMOPA
Ha cocmasnarwue, NPpUMeHsAMb NOJYYeHHble 3HAHUA 6 (Qu3uKe, NOJb308AMbCS
Gopmynou  8blMUCTIEHUST  pPACCMOSHUA — MeXHcOy  MOUKAMU N0 U3BECHHbIM
KOOPOUHAMAM, UCHOIb308AMb YPABHEHUS ueyp 015 peuleHus 3a0ay;

® NPUMEHAMb BEKMOPbl U KOOPOUHAMbL OJisl PEeUleHUs 2e0MempudecKux
3a0ay Ha eblyUCIeHue OTUH, Y2Jlo8.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® UCNONBL3068AMb NOHAMUS BEKIMOPO8 U KOOPOUHAM OISl peulenus 3a0a4 no
Quzuke, ceoepaguu u Opyeum yuedHvIM npeomemam
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Hcropust maTeMaTHKU.

o Xapaxmepuzosamsb 6K1A0 BbIOANWUXCS MAMEMAMUKO8 8 pazsumue
MamemMamuKy U UHbIX HAYYHBIX obaacmet,

® NoHUMamMv posib Mamemamuxu 6 pazgumuu Poccuu

MeToabl MaTEMATHKH.

e Jlcnonvzoeamv OCHOBHble MemoOdbl  O0KA3AmMelbCmed, Npo8oOUmb
00KAa3amenbCmeo U bINOJIHAMb ONPOBEPHCEHUE,

® NPUMEHAMb OCHOBHbLE MEMOObl PeuleHUss MamemMamuyeckux 3a0ad,

® HA  OCHOBe  MAMeMAmMu4yeckux  3aKOHOMepHOCmel 6  Npupooe,
Xapaxmepuzoeamov 3CMEMuKy OKPYHCanue2o Mmupa u npou3eedeHutl UCKyccmaea,

® NPUMEHAMb npocmeuuue NpoSPAMMHblE CPeoCcCmea U dJIeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEMbL NPU peueHUU MameMamudeckux 3a0ay

Il. Copep:xanue kypca MaTeMaTuKH 5-9 Ki1accoB.

Apugpmemuxa

HartypaabHblie yucia

Psan wHatypanpHbiXx uwMcen. JlecsATMuHas 3alUCh HATypaJIbHBIX YHUCEI.
OkpyriieHre HaTypaJIbHbIX YHCEL.

KoopauHnaTtHbil yy.

CpaBHeHue HarypanbHbIX uHcell. CIO0KEHHE U BBIYMTAHHWE HATYpaJIbHBIX
yucen. CBoWCTBa CIOKEHHUS.

YMHOXEHHUE W [IeJICHHE HATypajbHbIX uHcesl. (CBONCTBA YMHOXKEHHS.
Henenue ¢ octatkoM. CTENEHb Yucia ¢ HaTypaJbHBIM [IOKA3aTEIIEM.

JlenuTenu U KpaTHBIC HATYpajabHOTO uncia. Hanbonpiumii o0t qeauTens.
Haunmensiee obmee kpatHoe. [lpu3naku qenumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocThie 1 cocTaBHbIE uKciia. PaznoxkeHue yucen Ha TpoCTble MHOKUTENH.

Pemenue TeKCTOBBIX 3a/1a4 apUPMETHIECKUMHU CITOCOOAMHU.

podu
OO6bIkHOBeHHBIE JIpoOu. OCHOBHOE CBOMCTBO ApoOH. Haxoxmenwe mpobdu

or uwcina. HaxoxaeHue uuciaa mo 3HadeHWto ero npodu. IlpaBunbHBIE U
HempaBuIbHbIE IpoOu. CMEIIaHHbIEC YKCTA.

CpaBHeHue OOBIKHOBEHHBIX  ApoOei 151 CMEIIAaHHBIX  YHCEII.
Apudmerndyeckne AEUCTBUS C OOBIKHOBEHHBIMH JPOOSMH ¥ CMENIaHHBIMH
YHUCJIaMHU.

Hecstuunple apobu. CpaBHEHHWE H OKpYTJIEHUE JACCATHYHBIX JPOOEH.
ApudmeTtnyeckre NEUCTBUSL C AECATUYHBIMHU ApoOsMu. [Ipukuaku pe3yibTaToB
BbluncieHui. [lpencrasinenue necsaTuyHoON 1poOu B BUJE OOBIKHOBEHHOU apo0Ou U
OOBIKHOBEHHOM B BHUJE JeCATUYHOM. beckoHeuHble MepuoanvYecKue JACCATUYHBIC
npodu. JlecatnaHoe mpuoOIMmKeHne 0OBIKHOBEHHOM TPOOH.

OtHomenne. IIponieHTHOE OTHOIIEHHWE ABYX 4ucel. JlemeHue dwucia B
ITAHHOM OTHOIIEeHUU. MaciTa0.
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[Iponopuus. OcHoBHOe cBoiicTBO mnpomnopuuu. Ilpsmas u oOpaTHas
[IPONIOPLIMOHAIIEHBIE 3aBUCUMOCTH.

IIpouentsl. HaxoxaeHue npoueHToB oT yucia. HaxoxzaeHue yucna o ero
IIPOLICHTAM.

Pemenue TekCTOBBIX 3a/1a4 apu(PMETUUECKUMH CTIOCOOAMH.

PanmnonajabHbIe yHCIa

[TonoxuTtenbHbIE, OTpUIIATENbHBIEC YKcia U yucio 0.

[IpotuBOMmONIOKHBIE Uncaa. MoayJib yuca.

enble uncna. PammonanbHbie umnciaa. CpaBHEHUE PAIMOHAIBHBIX YMCEIN.
ApudmMeTndeckue JACHUCTBUS C pallMOHAIbHBIMU unciiaMu. CBOMCTBA CIOXKEHUS U
YMHOKEHHS PAllMOHAJIBHBIX YHCE.

Koopaunatnas npsimasi. KoopauHaTHas mioCKOCTb.

Beanunnbl. 3aBHCHMOCTH MEKAY BeJIMYNHAMH

Enunauns! usel, oiomanm, oobemMa, Macchl, BpeMeHH, CKOPOCTH.

[Ipumepsr  3aBUCHMOCTEM  MexXAy  BenuuuHamu.  IlpencrasieHue
3aBUCUMOCTEN B Buje ¢popMyi. Beruucnenus no gpopmynam.

YucaoBble M1 OyKBeHHbIE BbIPaKeHHUs. Y PABHEHUSA

UucnoBble BbIpAaXXEHUS. 3HAYEHHWE YUCIOBOTO BbIpaxkeHus. [lopsaox
JIEHCTBUM B YHCIIOBBIX BhIpakeHUAX. BykBeHHbIE BhIpakeHHs. PackpbiTHEe CKOOOK.
[lono6HbIe cnaraemblie, MpUBEACHUE MOJOOHBIX caraeMbiX. GOpMyIIbL.

VYpaBuenus. Kopenb ypaBHeHus. OCHOBHbBIE CBOICTBA ypaBHEHUH. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUH.

DJIeMeHTbI CTATUCTUKH, BeposATHOCTH. KoMOnHaTopHbIe 3a1aun

[IpencraBneHne MaHHBIX B BUJE TaOJWIl, KPYrOBBIX M CTOJIOYATHIX
auarpaMm, rpaduKos.

Cpennee apudmernueckoe. CpegHee 3HAUCHUE BETUIHHBI.

CnygaitHoe cobpiTHe. JlocTOBEpHOE M HEBO3MOKHOE COOBITHSA. BeposaTHOCTH
CIIy4alHOTO COOBITHS. Perenrne KoMOMHATOPHBIX 3a1a4.

I'eomerpuyeckue purypsi. U3MepeHusi reoMeTpU4eCKUX BeJIUYHH

Otpesok. Iloctpoenune otrpeska. JnuHa oTpeska, jJomaHou. M3mepeHue
JUIMHBl ~ OTpe3Ka, TMOCTPOCHUE OTpe3Ka 3adaHHOW  JiuHbl.  [lepumerp
MHOroyroJjibHuka. [Inockocts. [Ipsamas. Jlyy.

VYron. Buasl yrios. I'panycHas mepa yrina. 3mepeHue u noCTpOEHUE YTiloB
C IMIOMOIIBIO TPAHCIOPTHUDA.

[Ipamoyroneauk. KBagpar.  TpeyronbHukK. Buasl  TpeyroJibHUKOB.
OkpyxHOCTB U Kpyr. [InuHa okpyxHocTu. Huco .

22



PaBenctBo  ¢Quryp. Ilonstue wu cBoiictBa 1womaau. Ilnomane
NpsMOYToJibHUKA U KBaapata. [Inomane kpyra. Ock cuMMeTpuu QUTYypHI.

Harnsngneie IIPEACTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
MPsIMOYTOJIbHBIN Mapajuienenunes, Kyo, nupamuaa, DUIMHAP, KOHYC, map, chepa.
IIpumMepsl pa3BepTOK MHOIOTPAHHUKOB, LIUIMHIpA, KOHyca. Ilonsatre u cBolcTBa
obbema. OO6BEM IPSMOYTOIBLHOTO Mapajuiesienunesa u Kyoa.

B3anmHOe pacrnonoxkeHue IByX NOpsMbIX. [leprneHIuKyIspHbIE MpsSMBIE.
[TapannenbHble IpsIMBIE.

OceBas u LeHTpaIbHAsl CHMMETPHH.

MareMaTnka B HCTOPUY€CKOM Pa3BUTHH

Pumckas cucrema cuucnenus. Ilo3MIMOHHBIE CUCTEMBI CUMCIICHUS.
O603nauenue nugp B Apesneit Pycu. CtapunHabie Mepbl 1IUHBL. BBenenue metpa
KAaK eIuHULbI JUIMHbL. MeTrpuueckas cucrema mep B Poccuu, B EBporne. Mcropus
dbopMupoBaHusi MatreMaTH4eckux cumMBoioB. po6u B BaBunone, Erunte, Pume,
Ha Pycu. OTkpeiTHE ecATUYHBIX IpoOei. Mup mpocThiX unces. 30J10TOe CeYeHHE.
Yucno Hyib. [losBieHrne OTpULIATEBHBIX YUCEIL.

Anzeopa
AuireOpanyeckue BbIpasKeHUS

BykBeHHbIE BbIpaXKEHUS (BBIPAKEHHS C IEPEMEHHBIMU). UNCIOBOE 3HAUCHHE
OYKBEHHOTO BbIpaxeHUs. JlomycTHMble 3HAUYEHUS TEPEMEHHBIX, BXOJAIIUX B
anrebpanueckue BbIpaxeHUs. [lomcTaHOBKa BBIpAXKEHUH BMECTO TMEPEMEHHBIX.
PaBeHcTBO OyKBEHHBIX BBIpaKeHHMH. TOXKIECTBO, JOKA3aTEILCTBO TOXKIECTB.
[IpeobpazoBaHue BBIPAKCHHIA.

CBolicTBa CTEIIEHEH C IeNbIM IToka3zatrejieM. MuorowieHbsl. CrnoskeHwue,
BBIUMTAHUE, YMHOXEHHE MHOTO4YIeHOB. DOpMyNbl COKPAIIEHHOTO YMHOMXEHUS:
KBaJIpaT CyMMBI KBajpaT pa3HOCTH, KYO cymmsl u ky6 paznocmu. Dopmyna
Pa3HOCTH KBAJpPaTOB, GPopmynvl cymmuvl KyOo8 u paswocmu kyoos. Paznoxenue
MHOrouYJieHa Ha MHOXuTenu. KBagpaTHbeIl TpexuieH. Bwldenenue noaHo2o
keaopama 6 keaopamuom mpexunerne. Teopema Buera. Paznoxenue kBagpaTHOTO
TpEXWICHAa Ha JIMHEUMHBIE MHOXUTEIU. MHOrowieHsl ¢ OJHOW IEPEMEHHOM.
Crenens MHOrousieHa. Kopenb MHOTOUJIEHA.

AnrebGpandeckass  apo6s.  Cokpamenue — apooOeit.  [ledictBus ¢
anredpandecKuMu ApooOsIMu.

PanmonanbHbie BbIpakeHuss U UX npeodpazoBaHusi. CBOMCTBAa KBaJApaTHBIX
KOpHEW U UX MPUMEHEHHE B BBIYUTAHUSAX.

YI)aBHeHI/Iﬂ H HEPaBCHCTBA

VYpaBHenue ¢ oxpHoil mnepemeHHOW. KopeHbp ypaBHeHus. JluHeinHOe
ypaBHeHnue. KBanpatHoe ypaBHeHue, (popMyia KOpHEH KBaJpaTHOrO YpaBHEHUSI.
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Pemenue panuonanbHbIX ypaBHeHMH. [Ipumepsl pemieHHs ypaBHEHUN BBICIINAX
CTEIIEHEN: METOABI 3aMEHBI IIEPEMEHHOM, Pa3JIOKEHUE Ha MHOXKUTEIIU.

YpaBHEHHE C AByMS NEPEMEHHBIMHU; pemieHue cucrembl. Cucrema IByX
JIMHEMHBIX YpPaBHEHUN C [BYMsS IEPEMEHHBIMH; pPELICHUE IOACTAHOBKOU W
anreOpauyeckuM CIIOKEHHEM. YPpaBHEHHE C HECKOJbKUMHU TEPEMEHHBIMH.
IIpuMepsl pelieHuss HEJIMHEHMHBIX cucTteM. lIpuMepsl pemeHus ypaBHEHHUM B
LIEJIBIX YUCTIaX.

HepaBenctBo ¢ onHon mnepeMeHHou. Pemenne HepaBeHCTBa. JIMHEWHBIE
HEpPABEHCTBA C OJHOW NEPEMEHHOM M WX cuUcTeMbl. KBagpaTHble HEpaBEHCTBA.
IIpumepwi pewienus OpoOHO-PAYUOHATLHBIX HEPABEHCMNE.

UucnoBble HEPABEHCTBA U HUX CBOWCTBA. JlokazamenbCmeo YUCA06bIX U
aneeopauyeckux HepaseHcms.

[lepexoxa ot ciioBecHON (HOPMYTUPOBKU COOTHOIICHUH MEXIY BEIIMYMHAMU
K anreOpandeckoil. PelieHre TeKCTOBBIX 3a/1a4 aare0pandeckum crocoooMm.

YucaoBble MOCJIe10BATEILHOCTH

[TonsiTue mocenoBaTebHOCTH. ApudMeTHdYecKass U TeoMeTpUYecKas
nporpeccund. Dopmynbl 00mIero wieHa apu@METHYECKOW M TEOMETPHYECKOU
OPOrpeccHii, CyYMMBI TEpPBBIX HECKOJBKUX UJICHOB apuPMETHYECKON W
FEOMETPUUECKOU ITPOTPECCUM.

CiioxHBbIE IPOLICHTBHI.

YucioBbie QyHKIUU

[lonstue ¢ynkuuu. O6macth ompenenenus (QpyHkiuu. CrnocoObl 3agaHUs
byakmun. I'paduk GyHkiuu, Bo3dpactanue U yobiBaHue (YHKIIUH, HAMOOJbIIEe U
HauMEHbIIIeE  3HaYeHUus  (PYHKIUH, Hynmd  (QyHKIUH, MIPOMEKYTKU
3HAKOMOCTOSHCTBA. UTeHne rpadukoB (yHKITHI.

OYHKIIMY, OMHUCHIBAIONINE TMPSMYI0O U OOpaTHYI0 TPOIMOPIIHOHATILHYIO
3aBUCUMOCTH, uX rpaduku. JlunehHnas QyHkius, ee rpaduk, reoOMETPUUSCKHMA
cmpicn  kodddurmentoB. ['mnepboma. Ksampatwunas ¢yHKIug, ee rpaduk,
napabona. Koopaunatel BepmmHbl mapabonbl, ock cuMmmeTpuu. CmenenHbvie
@yHKYUU ¢ HamypaivHbiM nokazamenem, ux epaguxu. I'paduku QyHKIHI: KOPEHBb
KBaJIpATHBIN, KOPeHb KyOWueckuid, Monymb. Vcronp3oBanue rpadukoB (QyHKIIHIMA
JUTS peIIeHUs] YPAaBHEHHU U CHCTEM.

[Tpumepsl rpadudecKux 3aBUCUMOCTEH, OTPAKAIONINX peabHbIC MPOIIECCHI:
KojeOaHune, TMOKAa3aTeNbHBIA POCT;, UYUCAOBble (HYHKYUU, ONUCHIBArOUWUE MU
npoyecchwi.

[TapannenpHBId TIEepeHOC Tpaduka BIONIh OCEH KOOPAWHAT M CUMMEMPUs.
OMHOCUMENILHO OCEll.

Koopannarsl
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N300pakeHne 4ucesn TOYKaMU KOOpPAMHATHOW mpsiMoil. ['eomerpuyeckuii
CMBICI MOZAYJIA 4yuciaa. UYUCIOBBIE TNPOMEKYTKH: HHTEPBAJI, OTPE30K, JIyY.
Dopmyna paccmoanus mexcoy moukamu KOOpOUHAMHOU NPSAMOU.

JlekapTOBBl KOOPJAMHATHI Ha IUIOCKOCTH; KOOPAMWHATHI TOUKH. KoopauHaTel
cepeaunbl orpe3ka. dopMmyna paccTOSTHUA MEXAY JIBYMS TOYKAMH IUIOCKOCTH.
VYpaBHeHue npsaMoM, yriioBod KOd(POUIIMEHT MPSMOM, YCIOBUE MapaiIeIbHOCTH
NpsMBIX. YpaBHEHHUE OKPYKHOCTH C LEHTPOM B Hayajie KOOPJAWHAT U 6 000U
3A0aHHOU MOUKe.

I'paduueckas uHTEpHpeTalvsi ypaBHEHUH C JIByMsl MEPEMEHHBIMHU U UX
CUCTEM, HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

I'eomempus
IIpocreiiue reoMmerpuyeckue GpUrypsl

Touka, mnpsamasa. Otpe3ok, ayd. Yroa. Buabl yrinoB. CMmexHble U
BEpTUKAJIbHBIC YTJbl. buccekTpuca yria.

[Tepecekaromuecss U napamiesbHble npamble. [lepneHauKyasapHbie NpsIMbIE.
[Ipyu3Hakyu mapamienbHOCTH TpsMbix. CBoWCTBa MNapauiebHBIX — MPSIMBIX.
[lepneHaUKyJIAp U HAKIOHHAS K MPSAMOM.

MHOroyroJibHuKH

Tpeyronsuuku. Bunbl tpeyronbHukoB. Meauana, OucceKkTpuca, BBICOTA,
CpeaHsisl TUHUS TpeyrojbHUKa. [[pu3Haku paBeHCTBa TpeyroibHUKOB. CBOMCTBA U
NpU3HAKU PABHOOEAPEHHOro TpeyroibHuKa. CepeluHHBIN MNepreHIuKyIsp
orpe3ka. Cymma yrjioB TpeyrojibHUKAa. BHeENIHWE YIWIbl TPEyrojbHUKA.
HepaBenctBo TpeyronbHuka. COOTHOIIEHUS MEXAY CTOPOHAMU U YIVIAMHU
TpeyronbHuKka. Teopema Iudaropa.

[Tono6ubie TpeyrombHuKH. [Ipu3Haku mTOAOOMS TPEYroJbHUKOB. Touku
MepecevyeHuss MeJuaH, ONCCEeKTPHUC, BBICOT TPEYTrONbHHUKA, CEPEIUHHBIX
MEPIEHANKYIISIPOB CTOPOH TpeyroidbHUKa. CBOMCTBO OMCCEKTPUCHI TPEYTOJbHUKA.
Teopema daneca. MeTpruyeckue COOTHOLICHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
CuHyc, KOCHHYC, TAHI€HC, KOTAaHI€HC OCTPOro yriia MpsSMOYTOJbHOIO Tpe-
yroibHuKa U yriaoB ot 0 mpo 180. ®opmynbl, CBA3BIBAIOIIME CUHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC OJIHOTO M TOro K€ yriia. PemeHne TpeyroapHUKOB. Teopema
CHHYCOB M TEOpPEMA KOCUHYCOB.

Yetreipéxyronpauku.  I[lapamnenorpamm. CoiicTBAa W  MNPU3HAKHU
napayenorpamma. [IpsmoyronsHuK, poMO, KBajpar, WX CBOWCTBA M TMPHU3HAKHU.
Tpaneuns. CpeaHsist TMHUA TPpANeUUU U €€ CBOMCTBA.

MHoroyrojibHuKH. Beimykible MHOTOyrojibHUKUM. CymMMa yrjoB BBITYKJIIOTO
MHOTOyTOJIbHUKA. [[paBUIIbHBIE MHOTOYTOJIBHUKH.
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OxkpyxHoOcTh B KpYr. 'eomeTpryeckue nocTpoeHus

OKpyXHOCTb M Kpyr. DJIEMEHTBl OKPY>KHOCTH M Kpyra. LleHTpanpHble n
BIIMCaHHblEe yrubl. KacartenbHas K OKpPY)KHOCTM M €€ CBOMCTBA. BzammHoe
PACIIONIOKEHHE MPAMON M OKpYXHOCTH. OmnHcaHHas M BIMCAaHHAs OKPYXHOCTHU
TpEyroJibHUKAa. BIMCaHHBIE M ONMCAaHHBIE YETBHIPEXYTOJIBHUKH, UX CBOMICTBA M
MpU3HAaKW. BrimcaHHbIE U ONTMCaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe ™mecto Touek (I'MT). CepenunHblii nepHeH AUKYISAP
oTpe3ka u ouccektpuca yria kak [MT.

['eomeTprueckne NoCTpOEHUs UPKYJIEM U JIMHEMKOW. OCHOBHBIE 3a7a4M Ha
NOCTPOEHHUE: TOCTPOCHUE YTJIa, PABHOIO JTaHHOMY, MOCTPOEHHUE CEPEAUHHOTO
NEPNEHAUKYJSApa JaHHOrO OTpe3Ka, IMOCTPOCHHE NPSIMOM, MPOXOJAILIECH uepes
JAHHYIO TOYKY M MEPHNEHIUKYIIPHON JaHHOU MPsSMOM, MOCTPOCHHE OMCCEKTPH ChI
na"Horo yriua. [loctpoeHnue TpeyronpHHKa 10 3aJaHHBIM diieMeHTam. Meton ITMT
B 3a/1a4aX Ha MMOCTPOCHHUE.

I/I3MepeHne r¢eOMETPUYIECCKUX BEJINIUH

JnuHa otpeska. PaccrossHue Mexay AByMsi TOUKamu. PaccTosiHue OT TOUKHU
10 TipsiMoit. PaccTtosiHue Mexay napaielibHbIMU TPSIMbIMH.

[TepumeTp MHOTOYTOJILHUKA.

JlmuHa OKpyKHOCTH. [[TMHA 1yTu OKPYKHOCTH.

I'pagycnas mepa yria. BenuunHa BOUCaAaHHOTO yria.

[TonsiTust oA M MHOTOYTOJIbHUKA. PaBHOBeMKKe purypsl. Haxoxnenue
wiomaayd KBajpaTa, MpPsSMOYroOJbHHUKA, MapajuiesiorpaMma, TpEeyrojbHUKA,
Tparneuuu.

[Tonsitue momaau kpyra. Ilmomane cekropa. OTHoIIEHHE TUIOIIAAEH
oTI00HBIX Puryp.

JlexapToBbIe KOOPAMHATHI HA MVIOCKOCTH

dopmyna pacCcTOAHUS MEXIYy JByMs Toukamu. KoopauHaThl cepelurHbI
oTpe3ka. YpaBHeHUE (UTypbl. YpaBHEHUS OKPYKHOCTH U MPSMOH. YTIOBOM
KO3 PUIHEHT MPSIMOH.

BekTopsl

[lonsiTue BekTOopa. Mopaynbs (nuMHA) BekTopa. PaBHBIE  BEKTOPHI.
Konnuneapubsie BekTopbl. KoopaunHatsl BekTopa. ClOXK€HHME W BBIYMTAHUE
BEKTOPOB. Y MHOEHHE BEKTOpa Ha 4ucio. CKalasipHOE MPOU3BEICHUE BEKTOPOB.
Kocunyc yria mexay AByMsi BEKTOpaMHU.

I'eomeTpuyeckue npeodpa3oBaHus

[Tonsitue o mpeoOpazoBanuu Gurypsl. JIBuxenue Gurypsl. Buasl qBukeHus
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(Gurypsl: napajsienbHbId MEPEHOC, OCEBAasi CUMMETPUS, LIEHTPaIbHAsl CUMMETPUS,

noBopoT. PaBubie Gpurypsl. ['omoteTus. [lonobue puryp.

JIeMEHThI JIOTUKH

Onpenenenne. AKCHOMBI U TeopeMsbl. Jloka3aTenbCTBO. Jl0Ka3aTeabCTBO OT
npotuBHoro. Teopema, oOpaTHas nanHON. Heo6xoaumoe U JOCTaTOYHOE YCIOBUS.
VYnorpebienue T10ruuecKuX CBI30K ecil..., mo ..., mo2od u moabKo moaod.

I'eoMeTpus B HCTOPHYECKOM Pa3BUTHH

N3 ucropum reomerpun, «Havana» EBknupma. Mcropus nmsartoro nmocrysnara
EBxinna. Tpuronomerpusi — Hayka 00 U3MEpEHHH TpeyroibHUKOB. [locTpoenue

NPaBWIBHBIX MHOTOYTOJIEBHHKOB. Kak 3apoiuiace uaest KoopJauHar.
H.WN. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.

I1l. TemaTuueckoe niIaHUPOBaHME.

5 knacc (mamemamuka)

Ne Tema Koa —Bo
4acoB

IToBTOpEHUE 5

1 HarypanbHbie yncia u mKajbl. 13

2 CnoxeHue 1 BBIYUTAaHUE HATYPaIbHbIX YHUCEL. 21

3 | YMHOXEHUE U JIeJIeHHUEe HATypaJbHbIX YUCE. 27

4 [Inomanu 1 00BbEMBI 12

5 OOBIKHOBEHHBIC JIPOOH. 25

5 Hecsatuunbie 1poou. ClioKeHUE U BBIYUTAHUE 13
TECSITUYHBIX ApOo0eit

7 YMHOXEHUE U JICTICHUE IECATUYHBIX ApoOeit 26
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NHCcTpyMEHTBI 1Sl BBIYUCIEHUN U U3MEPEHUN 16

[ToBTOpEeHUe U cuctemMaTu3aiusl yaeOHOro Mmarepuara. 12

Hroro: 170

6 Knacc (mamemamuxa)

Koa - Bo
Tema
4acoB

[ToBTOpEHHE 6
JlemuMocCTh Yrce. 15
CrnosxeHue U BbIYMTaHUE Apo0eii ¢ pa3HbIMU 20
3HaAMEHAaTEeJISIMH.

YMHOXKEHHE U JIeJIeHHEe OOBIKHOBEHHBIX JpoOeii 31
OTHOIICHUS U TPOTIOPIIHH. 19
[TonoxuTeNnbHBIC U OTPUTIATEIHHBIC YUCIIA 12
CrnoxeHre U BBIYMTAHHUE MOJOKUTEIbHBIX U 11
OTPUIATETHHBIX YUCEIT

YMHOXEHHE U JIeJICHUE TIOJIOKUTEIBHBIX U 12
OTPUIATETHHBIX YHCEIT

Pemenne ypaBHeHui 14
KoopaunaTel Ha MI0CKOCTH 12
Hrtorosoe noBTopeHne Kypca MaTeMaTUKU 5-6 KIIACCOB. 18




HUroro: 170
7 Knacc (anzedpa)
Ne Tema Kox - Bo
4acoB
1 | JluneitHOE ypaBHEHHE C OJTHOU NMEPEMEHHOM. 15
2 | Lenbie BoipakeHHUs. 52
3 OyHKIUH. 12
4 | CucTeMbl JIMHEWHBIX YPaBHEHUH C IBYMsI IICPEMCHHBIMHU. 17
5 | IloBropenue u cucremMaruszaiusi yaueOHOTO MaTepHaia. 6
Utoro: 102
8 knacc (anzeopa)
Ne Tema Kox - Bo
4acoB
1 PanronanbHbie BBIpAKEHHUS. 44
2 | KBagpartubie kopHH. [[eficTBUTENbHBIC YKCTIA. 25
3 | KBagparnbie ypaBHEHHS. 25
4 [ToBTOpEHUe U cuctemaTu3alusl yaeOHOro Marepuana. 8
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HUroro: 102
9 knacc (anzebpa)
Ne Tema K‘(:.:c;:o
1 | HepaBeHcrsa. 26
2 | KBagpatuuynas ¢pyHKuMS. 29
3 DneMeHThl IPUMEPHON MAaTEMaTHKH. 20
4 | YucnoBble MOCIEIOBATEIBHOCTH. 18
5 | IloBropenue u cucremMaruszaiusi yaueOHOTO MaTepHaia. 9
Utoro: 102
7 Knacc (2eomempusi)
Kox - Bo
Neo Tema 4acoB
1 [Ipocreiimue reoMmeTpudeckre GUTyphl U KX CBONCTBA. 15
2 TpeyroibHUKH. 18
3 | [Tapannensubie npsimbie. CymMmMa yriioB TPEYTrOJIbHUKA. 16
4 | OKpYXKHOCTb U KpyT. ['eoMeTpruyeckue moCcTpOeHHUs. 15
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5 | IloBTOopeHue u cucremaTu3aius yueOHOro MaTepuania. 4
Htoro: 68
8 knacc (ceomempus)
Koa - Bo
Ne Tema 4acoB
1 | YeTbIpeXyronbHUKH. 22
2 | [lomoGue TpeyroapHUKOB. 16
3 | Pemrenne npsMOYyToJIbHBIX TPEYTOJILHUKOB. 14
4 | MHoroyronsHukH. [110111a1b MHOTOYTOJIBHUKA. 10
5 | IloBTropeHue u cucreMaTu3anus yueOHOro MaTepHaia. 6
Utoro: 68
9 knacc (2eomempus)
Kox - Bo
Ne Tema 4acoB
1 Pemenue TpeyronbHUKOB. 17
2 | [IpaBunbHBIE MHOTOYTOJBHUKH. 10
3 | JlekapTOBBI KOOPAMHATHI Ha TUIOCKOCTH. 12
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BexTtops!.

13

I'eomeTpuueckue npeodpazoBaHus. 5
[loBTOpEHUE M cUcTEMaTU3alMs Y4EOHOI0 MaTepuaia. 11
Htoro: 68
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