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Ilnanupyemblie pe3yJbTaThl 0CBOCHHUS Y4€0OHOI0 NpeaMeTa
(«MarTemaTukasS-6», «Aareopa 7-9», «I'eomerpus 7-9»).

JIN4HOCTHBIE pe3yJIbTAThI:

1) BocnuTaHWe POCCUKWCKOM Tpa¥AaHCKOHM HWJAEHTUYHOCTHU: NATPUOTU3MA,
yBaKEeHMSI K OTE4ecTBy, OCO3HAaHMS BKJIAA OTECYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOW HAYKHU;

2) OTBETCTBEHHOE OTHOLIEHHWE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH
o0y4JaronmMxcsi K CaMOpa3BUTHIO U cCaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K
O0OyYEeHHIO U TIO3HAHUIO;

3) 0co3HaHHBIN BHIOOP W MOCTPOCHUE JATbHEHIIICH WHANBUYAIbHON TPACKTOPUH
oOpazoBanusi Ha 0a3e OpPUCHTUPOBKM B  MHpe mnpodeccuii U
po(eCCHOHANTBHBIX MPEANOYTCHU ¢ YYETOM YCTOWYHMBBIX MMO3HABATEIHHBIX
MHTEPECOB, a TAKXKE Ha OCHOBE (POPMUPOBAHUS YBAKUTEIHHOT'O OTHOIICHUS K
TPYAY, Pa3BUTHE ONbITA YYACTHS B COUMAIBHO 3HAYMMOM TPY/IE;

4) yMeHHEe KOHTPOJUPOBATH MPOIECC U Pe3ybTaT y4eOHOM M MaTeMaTU4eCKOM
NEATENbHOCTH;

5) KpUTUYHOCTh MBIIIJICHUS, WHUIMATHBA, HAXOTYUBOCTb, AKTUBHOCThH IpHU
pELIEHNH MaTEMAaTUYECKUX 3aa4.

MeTanpeaMeTHble pe3yJbTaThl:

1) yMeHHE CcaMOCTOSTEIBHO ONpPEACNATh IEIH CBOET0 OOYUYeHHS, CTaBUTh H
dbopmynmpoBath I ceOs HOBBIC 3ajaud B yuéOe, pa3BHBATh MOTHBBI H
MHTEPECHI CBOCH MO3HABATEIILHOMN AEATEIbHOCTH;

2) yMEHHE COOTHOCUTH CBOU JCHCTBUA C IUIAHUPYEMBIMH pe3yJibTaTaMH,
OCYIIECTBJISITh KOHTPOJIb CBOEH JIESITEIBbHOCTHB IMPOILECCE HTOCTHXKEHHS
pe3ynbTaTa, ONPEASTsATh CHOCOOBI JEHCTBUM B paMKaxX IPEaI0KEHHBIX
yCIIOBHI M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JAEHCTBUS B COOTBETCTBUU C U3
MEHSIOLIEHCS CUTYallUuEN;

3) yMeHue OnpeeNiaTh MOHATHS, CO3/IaBaTh 0000IIEHHS, YCTaHABIIUBATh aHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUSA U KPUTEPHUHU IS
KJ1accu(puKaIum;

4) yMeHUE YCTAaHABJIUBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTUUECKOE
paccyxaeHne, YMO3aKiItoueHHe (MHIYKTUBHOE, JEAYKTUBHOE U IO aHAJIOTHH)
Y JIeNIaTh BBIBO/IBI;

5) pa3Butue KOMIIETEHTHOCTH B obnactu HCTIOJIb30BaHUS WH
(hopMalMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) nepBOHAYaJIbHBIC MIPEJACTABICHUS 00 HACIX U O METOJaX MaTeMaTHKH KakK 00
YHHUBEPCAJIBHOM S3bIKE HAyKH W TEXHHKH, O CPEJCTBE MOACIUPOBAHUS
SIBIIEHUH U TIPOLIECCOB;

7) yMeHUe BUJIETh MAaTEMATUYECKYIO 3aJ]ladyy B KOHTEKCTE MPOOJIIEMHON CUTYalUU
B JIPYTUX JUCHUIUIMHAX, B OKPYXKAIOIICH KU3HH;

8) yMEHHE HaxOJWTh B PA3IMUHBIX HCTOYHUKAX HH(POpPMAIHIO, HEOOXOAUMYIO
JUISL pEIIeHUsS MaTeMaTHYeCKUX MpoOJeM, W MNPEACTaBIATh €€ B MOHSATHOMN
dhopme, MPUHUMATH PEIICHNE B YCIOBUSAX HETOTHON UM U30BITOYHON, TOYHOM



WJIM BEPOATHOCTHOM HH(pOpMAIINH;

9) yMeHHE TOHMMATh W HMCIOJH30BATh MATEMATHYECKUE CPEICTBA HATJISTHOCTH
(rpadukm, TAOMUIBI, CXEMBI W JAp.) IS WUTIOCTPAIlNH, HHTEPIPETAIUH,
apryMeHTaIlnu;

10)ymeHre  BBIIBUTATh THUIOTE3bl TPHW  PENICHWW  3aJayd, TOHHMATh
HEO0OXOJIUMOCTh UX MPOBEPKHU;

l1)moHnMaHue  CyIIHOCTH  QJITOPUTMHYCCKUX TPEANHCAHWH W yYMCHHE
JICHCTBOBATh B COOTBETCTBUU C MPE/IJIOKCHHBIM aJITOPHUTMOM.

IIpeameTHBIE pe3ybTAThI 00y4eHUSs

BeinyckHMK Hay4YuTcs B 5-6 kiaccax (sl MCIIOJIb30BAHUS B
MOBCeHEBHOI "KU3HN U 00ecnevyeHus1 BO3MOKHOCTH YCIIEITHOI0
NMPOI0JIKeHNs1 00pa3oBaHusA Ha 02a30BOM YPOBHe)

o OmnepupoBaTh Ha 0a30BOM YypOBHE TMOHSTHUSMHU: MHOXECTBO, DJIEMEHT
MHOKECTBA, MOJIMHOKECTBO, MPUHAJIEKHOCTD;

e 3aJaBaTb MHOXKCCTBA IICPCUYHUCICHUEM HUX 3JICMCHTOB,

e HAXOJUTh IMEpeceueHHe, OOBbEAMHEHUE, MOAMHOKECTBO B MPOCTEHUIINX
CUTYyaLUsX
B noBce1HeBHOI KU3HU M NP U3YYEHUH APYITUX MPeAMETOB:
e PpAacCHO3HAaBaTh JIOTUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS
Yucaa
o OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMU: HATypaJIbHOE YHUCIIO, IEJI0e
YUCJIO, OOBIKHOBEHHAs ApOoOb, JECATHYHAsI APOoOb, CMEIIAHHOE YHUCIIO,
paLMOHAJIBHOE YHCIIO;
e WCIIOJIB30BATh CBOMCTBA YMCEI W ITpaBWiIa JIEWCTBUM C PalUMOHAIbHBIMHU
YUCJIaMU MPY BBIMOJIHEHUH BBIYHUCIICHHUI;
e HCIIOJB30BaTh MPU3HAKK JeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUHN
BBIYMCIICHUI U PEIICHUN HECJIOKHBIX 3a]1a4;
e BBINOJHATh OKPYIJICHUE palMOHAIBHBIX YHCEI B COOTBETCTBUU C
MpaBUJIaMUu;
e CpaBHUBaTh pallMOHAILHbBIC YHCIIA.
B noBcegHeBHOM KU3HU M NIPU U3Y4YEHHH APYTUX NPeIMETOB:
o OLICHUBATH PE3YJIbTAThl BBIYUCICHUN MPH PELICHUH MPAKTUYECKUX 33]aY;
o BBINOJIHATH CPABHEHHUE YHUCEN B PEAIbHBIX CUTYalIHSIX;
e COCTaBJISITh YHMCJIOBBIE BBIPAXKEHHUS MPU PEIICHUU MNPAKTUYECKUX 3a7ad U
3a/1a4 U3 APYruX YYeOHBIX MPEIMETOB
CraTtucTuka v Teopusi BepOATHOCTEI
o IlpeacraBnsTh NaHHBIEC B BUJE TAOIHII, AHATPAMM,
e UHUTaTh UH(OPMAIIHIO, TPEJACTABICHHYIO B BUJI€ TaOIUIIbI, AUATPAMMBI,.

TexkcToBBIE 32/ 124U
o Pemare HECIOXKHBIE CIOKETHBIE 3aJa4d  pPa3HbIX THUIIOB HAa BCE
apuMeTHIECKUE ICUCTBUS;



CTPOUTH MOJIENb yCIIOBUS 3a71a4yd (B BHJE TAaOIUIBI, CXEMbI, PUCYHKA), B
KOTOPOM J1aHbl 3HAYEHUS ABYX H3 TPEX B3aUMOCBS3aHHBIX BEJIWYUH, C
LEJIbIO TTIOUCKA PELICHUS 3a/1a4u;

OCYLIECTBJISATh CHOCOO MOMCKA PEIICHHs 3a/aud, B KOTOPOM PacCyKIEHHUE
CTPOUTCS OT YCIIOBUS K TPEOOBAHUIO WJIK OT TPEOOBAHUS K YCIIOBHIO;
COCTAaBJISITh IUIAH PEUICHUS 3a/1a4H;

BBIJICIIATH ATAIlbl PEIICHUS 3aa4u;

WHTEPHPETUPOBATh BBIYMCIUTENBHBIE PE3YyJIbTAThl B 3ajJlaue, HUCCIEAOBATH
IIOJIy4YEHHOE PELICHUE 3a/1a4H;

3HATh pa3lInYMe CKOPOCTEH 00bEKTa B CTOAYEH BOJE, MPOTUB TEUEHUS U T10
TEUCHUIO PEKU;

pelIaTh 3a1a4u Ha HaAXOXKJICHUE YaCTH YKCIIa U YUCJIa 110 €ro 4acTu;

pemarh 3aJaud pa3HBIX TUMOB (HAa paldOTy, Ha TMOKYIKH, HA JBW)KCHHE),
CBSI3BIBAIOIIMX TPU BEJIUYMUHBI, BBIICIATH 3TH BEIWYMHBI U OTHOLICHUS
MEXKy HUMU,

HaXOJWTh MPOLIEHT OT YHUCJA, YUCIO IO MPOUEHTY OT HEro, HaXOIWTh
MPOLEHTHOE OTHOIIEHHUE JBYX YMCEJ, HAXOJAUTh MPOLIEHTHOE CHUKECHUE WUIIH
MPOLECHTHOE MOBBIIICHUE BEJIMYHNHBI;

pelaTh HECIOKHBIE JIOTUYECKUE 3a]1a4l METOJIOM PacCyKICHUM.

B noBcegHEBHOM KU3HU M NIPU U3YYEHHHU APYTUX MPeIAMETOB:

BBIJIBUTATh THUIOTE3bl O BO3MOXXHBIX MPEACIbHBIX 3HAYEHUAX HCKOMBIX
BEJIMYMH B 3a7a4e (1e1aTh MPUKUIKY )

Harasimnas reomerpust
I'eomerpuueckue Gpurypsol

OnepupoBath Ha 0a30BOM YpPOBHE MOHATHSAMH: (PUTYypa, TOUKA, OTPE3OK,
npsiMasi, Jiyd, JIOMaHas, yroJ, MHOTOYIOJbHUK, TPEYrOJbHUK U
YETHIPEXYTOJbHUK, IPSAMOYTOJBHUK U KBajApaT, OKPYKHOCTh U KpYT,
NPSMOYTOJIBHBIM Mapajuienenumien, kyo0, map. M3o00paxarh wH3ydaeMmbie
(GUrypsl OT pyKH U C IIOMOIIBIO TMHEHKH U IIUPKYJIS.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHH IPYTUX NPEAMETOB:

pemath NpaKTUYECKHWE 3ajlayd C MPUMEHEHUEM IPOCTEHIINX CBOMCTB

dburyp.

I/I3Mepemm H BBIYHUCJICHHUA

BBINIOJIHATh U3MEPEHUE [UIMH, PACCTOSHUM, BEJIUYUH YIJIOB, C IIOMOIIBIO
VHCTPYMEHTOB JUUIsI U3BMEPEHUM JUIMH U YTJIOB;
BBIUUCIIATH IIOIAAN IPSIMOYTOJIbHUKOB.

B noBceHEeBHOM KU3HU U NPU U3Y4YEHUHU IPYTUX MPEIMETOB:

BBIYHCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIMSIX, TIJIOMIATN
PSIMOYTOJIbHUKOB;

BBITIOJHATG TPOCTEUITNE TOCTPOCHHWSI W M3MEpPEHUs Ha MECTHOCTH,
HEO0OXOIMMbIC B peaJIbHOU JKU3HU

Hcropus mareMaTuKu

OIMMCBhIBATb OTACJIBHBIC BbIJAIOIIUECA PE3YJIbTAThl, IMOJIYUYCHHBIC B XOJ€
Pa3BUTHA MATCMAaTUKHU KaK HAYKH,



e 3HATh INPHUMEPbl MATEMAaTHUYECKUX OTKPBITUA M HUX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEN

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS B 5-6 ki1accax (17s
o0ecrnevyeHusi BO3MOKHOCTH YCIIEIIHOT0 NMPOA0JIzKEeHUsI 00Pa30BaAHMS HA
0a30BOM M Yri1y0J1¢éHHOM YPOBHSIX)

JJIeMeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

e Onepuposamv’ NOHSMUAMU. MHOIHCECM B0, Xapakxmepucmuxu
MHOJICECMBa, INeMeHm  MHOJHCeCmed, Nnycmoe, KOHeuHoe U OeCcKoHeuHoe
MHOIHCECTNBO, NOOMHONCECMBO, NPUHAONEHCHOCD,

e onpeoensimob NPUHAOIEHCHOCNb INEMEHMA MHONCECBY, 00beOUHEHUIO U
nepeceueHur0 MHOMCECms,
3a0a8amb MHONCECMBO C NOMOUIbIO NEPEHUCTICHUS INeMEHMO8, CI08ECHO20
ONUCAHUS
B noBceaHeBHOM *KU3HU U TIPH U3YYEeHHH IPYTUX NMPeAMETOB:

® PACNO3HABAMDb JIOCUYECKU HEKOPPEKMHbLE BbICKA3bIBAHUS,

® cmpoums YEnoyku YMO3AKIOYEHUL HA OCHOBE UCNONb308AHUSL NPAGUTL
JI02UKU
YQucna

e Onepuposamv  NOHAMUAMU:  HAMYPAIbHOE  YUCIO,  MHONCECMBO
HAMYpPAIbHbIX YUCEN, UYeloe HUCIO, MHONCeCmB80 YeablX uucen, 0OblKHOBEHHAs
0pobb, decamuunas Opodb, CMEUAHHOe YUCTO, PAYUOHATLHOE YUCTIO, MHOICECTNBO
PAYUOHATILHBIX YUCEN, 2e0MEMPUYECKas UHMeEPNpemayus HaAmypaibHbiX, YeblXx,
PAYUOHATILHBIX,

® noHUMamv U OOBACHAMbL CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20
yucaa,

® GLINONHAMb BbIYUCIEHUA, 6 MOM YUCIe C UCNOIb308AHUEM HNPUEMOB
PAYUOHATbHBIX BLIYUCTEHUL, 0OOCHOBLIBAMb ANCOPUMMbL BbINOJIHEHUSL OCUCMBULL,

® UCnOIbL308aMb NPU3HAKU derumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol
U Npou3sedeHus uucel NpU BbINOJHEHUU BbIYUCICHUL U peuleHuu 3aoad,
000CHOBbIBAMb NPUSHAKU OCIUMOCTIU,

®  BLINONHAMb OKPY2IEeHUE PAYUOHATIbHBIX YUCE]L C 3A0AHHOU MOYHOCbIO,

® VYNnopsaoouueamv HUCid, 3ANUCAHHble 68 BUde OObIKHOBEHHLIX U
oecsamuuHvlx 0pobell;

e naxooumo HO/[ u HOK uucen u ucnonvb3zosamo ux npu peuieHuu 3a0at.

e onepupogamv noHsmuem MOOYb yucia, 2eomempuiecKas
uHmepnpemayusi MOOYJisi YUCd.

B noBceaHeBHOM *KU3HU M NIPU U3YYEHHH JPYTUX NMPeIAMETOB:

! 3eck ¥ anee — 3HATh ONpe/IeIeHIe TIOHATHS, YMETh MOSICHATD €T0 CMBICT, YMETh UCITOIB30BATh TIOHATHE U €T0
CBOWCTBA IIPH MTPOBEACHUH PACCYKICHHUMN, TOKa3aTeIbCTB, PEIICHUH 3a/1a4.



® npumeHAmb NPABUNLA NPUOTUNCEHHBIX BbLIYUCIEHUU NpU  peuleHuu
NPAKmMuyecKux 3a0ad u peuleHuu 3a0ay Opyeux y4eOHvlx npeomemos;

® GLINOIHAMb CPABHEHUE Pe3YIbMAmos GbIYUCIEHUL NpU  peuleHul
NPAKMUYEeCcKUx 3a0a4, 8 mom 4ucie nPUOIUNCEHHbIX 8bIYUCTICHUT,

® CoOCmaesnamv HUCNLOBble BLIPANCEHUS U OYEHUBAMb UX 3HAYEeHUs Npu
peleruu npaKkmu4ecKux 3a0ay u 3a0ad u3z opyeux yueOHvlx npeomemos;
YpaBHeHHS U HEPABEHCTBA JTOT0 B COAEPKAHUM HET

e Onepuposambv  NOHAMUAMU.  PABEHCMBO,  YUCI080€  PABEHCMEBO,
YpasHeHnue, KOpeHb YPAGHEHUS, peuleHue YPaGHe s, YUCI080€ HepaBeHCME0
CraTucTHKa U TEOPUS BEePOSITHOCTEN

e Onepuposamv NOHAMUAMU. CMOAOYAMbBlE U KPY208ble OUAcPaMMbl,
mabauybl OaHHbIX, CheOHee apughmemuyeckoe,

® u3grekams, UHGDOpMaAyulo, NpeocmasieHHyr0 68  mabauyax, Ha
ouazpammax;

e cocmagnams madIuYsbl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbBIX.

B noBceHeBHOM KM3HU U NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

® u361eKamb, UHMEPNPEemupo8ams U npeodbpas0svleams UHGOpMaAYuUro,
NPeoCmasieHHylo 8 mabauyax u Ha OUazpammax, Ompaxcarowyro ceouUcmsa u
XapaxkmepucmuKky peaibHblxX npoyeccos U A61eHuUl
TexkcToBbIC 3aa4H

e Pewamb npocmoie u CLOACHBIE 3A0AYU PASHBLIX MUNOG, A MAKJICE 340U
NOBbIUEHHOU MPYOHOCMU,

®  UCNONB308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CLONCHBIX
3a0ay 0/ NHOCMPOEHUsL NOUCKOBOLL CXeMbl U peuleHUs: 3a0ay;

® 3Hamb U NpuMeHsmb 00a cnocoba noucka peutenus 3aday (om
mpeb08aHus K YCI08UI0 U OM YCLO8UsSL K MpeDO8anuio);

®  MOOenUposams paccylcoeHus npu Noucke peulenus 3a0ad ¢ noMoubo
epagh-cxemol;

e  gvidenAmb 9Manvl peulenusl 3a0a4U U CO0epAHCAHUe Kaxcoo2o Smand;

® UHmMeEpNpemuposamsv  BbIMUCIUMENbHBIE — pe3yIbmamvl 8  3a0aue,
uccne0osams NOJYYEHHOe peueHue 3a0ayil,

®  QHANU3UPOBAMb BCEBOIMONCHBIE CUMYAYUU B3AUMHO20 DACHOLONCEHUS]
08YX 00bEKMO8 U UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECHMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) Npu peuleHuu 3a0ay Ha O08UdCeHUe O08yX
00beKmMo6 Kak 8 00OHOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

® UCCIe)08amb  BCEBO3MOJICHbIE CUMYAyuu npu peuleHuu 3a0ad Ha
08uUdICeHUe N0 peKe, paccCMampueams pazHsle CUCEMbl OMCYEma,

e pewams pazHooOpasHvle 340a4lU «HA YACMUY,

e pewams U 000CHOBbIBAMb CB0E€  peuleHue 3a0ay  (8vloensimy
MaAmemMamuyecKyro 0CHO8Y) HA HAXOHCOeHUe Yacmu YUcia U Yucia no e2o 4acmu
Ha OCHOB€ KOHKPEMHO20 CMbICIA OpoOU;

® 0co3Hasamv U O0OBACHAMb UOEHMUYHOCMb 3aA0a4 PA3HbIX MUNOS,
CBA3b18AIOWUX MPU BENUUUHBL (HA pabomy, HA NOKYNKU, HA OBUNCEHUE), 8blOeISMb



MU GeNUYUHBL U OMHOULEHUS. MeNHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad,
KOHCMPYUposams cobcmeenHuvle 3a0ayu YKa3aHHbIX MUnoe.
B noBceHeBHOM KU3HU M NIPU U3YYE€HHH APYTHUX NMPEIMETOB:

e gulOenAMb NPU peueHuu 3a0ay XapaKmepucmuku paccmampusaemon 8
3adave  cumyayuu,  OMIUYHbIE ~ OM  PealbHblX  (me, Om  KOMOPbIX
abcmpazuposanucy), KOHCMPYUpo8amv HO8ble CUMyayuu ¢ Y4émom mux
Xapakmepucmuk, 6 YACMHOCMU, NpU peweHuu 3a0ay Ha KOHYEeHmMpayuu,
YUumvi8ams nIOMHOCMb 8eULeCEd;

e pewamsv U KOHCMPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUS]
PEANbHbIX CcUumyayull, 6 KOMOpvblX He Mpedyemcs MOUHbLUL GblUUCIUMENbHDILL
pe3yiemam,

® pewamvb 3a0auu HA OBUJICEHUE NO peKe, PACCMAMPUBAs PA3HbLE
cucmemul omcuema
Harasignasi reomerpus
I'eomeTpuueckue Gpurypsl

e Onepuposamv noHamMuaAMU ¢hueypa, MoyKd, OMpe30K, NPAMAs, VY,
JIOMAHAs, Y201,  MHO2OY2OJIbHUK,  MPEYeOibHUK U  UYemblpexy2oibHUK,
NPAMOY2ONbHUK U K8AOpam,  OKPYJICHOCMb U Kpye,  NPSMOY2OJbHblil
napannenenuneo, Kyo, npuzma, wap, nupamuod, YuruHop, KOHyc;

® u361EeKAMb, UHMEPNPEMUPO8ams U npeobpaszosvieams uHgopmayuio o
2e0MempuiecKux Gueypax, npeocmasieHHyI0 Had Yepmencax
uzobpasccame usyuaemvie ueypvl om pPyKu U ¢ NOMOWDLIO JTUHEUKU, YUPKYJS,
KOMNbIOMEPHbIX UHCTNPYMEHNO.

B noBceHeBHOM KU3HU U NPU U3YYE€HHH APYTHUX NMPEIMETOB:

® pewamv npakmuyeckue 3a0adu ¢ NpuUMeHeHuem Npocmeuuux c8oUcmas
Queyp
N3mepeHust u BLIYHCTEHHS

®  GLINOIHAMb UMepeHue ONIUH, PACCMOAHUL, BEIUYUH V2ll08, C NOMOUbIO
UHCMPYMEHMO8 OJisl U3MePEeHULl OIUH U Y208,

® guIUUCIAMb  NIOWAOU  NPAMOY2OJIbHUKOS,  KBAOpamos,  00bEMbl
NPSAMOY 20JIbHBIX NAPAIEIeNUNned0s8, Kyoos.

B noBceqHeBHOM KM3HU M NIPH U3YYE€HHHU APYTUX MPEIMETOB:

®  GLIUUCTAMb PACCMOAHUL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSIX,
NIOWAOU YHACMKO8 NPAMOY200bHOU YOPMbL, 00BEMBI KOMHAN,
8bINOIHAMb NPOCMeEUe NOCMPOEHUsL HA MECIMHOCMU, He0OX0OUMble 8 PeabHOU
HCUBHU,

® OyeHUBamb pazmepsl PealbHbIX 00BLEKMO8 OKPYHCAIOUe20 MUpa
HcrTopuss maTeMaTuKH

o Xapaxmepuzoeams 6KIA0 8bI0AIOWUXCS MAMEMAMUKOE 8 PA3BUMUE
MamemMamury U UHbIX HAYYHLIX obnacmell

BorinyckHuK HayyuTces B 7-9 kiaccax (11l MCIOJIb30BAHNS B OBCEIHEBHOM
JKM3HH U 00ecredeHnsi BO3MOKHOCTH YCIIEIIHOT0 NMPOA0JIKeHHsI 00Pa30BaHUs
Ha 02a30BOM YpOBHeE)



J1eMeHTBI TCOPHUHA MHOKECTB U MaTeMATH4YeCKO JJOTUKH

OnepupoBarh Ha 0a30BOM YPOBHE: MOHATHAMHU: MHOXECTBO, DJIEMEHT
MHO>KECTBA, HOAMHOXKECTBO, IPUHAIJIC)KHOCTD;

3aJ1aBaTh MHOYKECTBA MEPEUUCICHUEM HX DJIEMEHTOB;

HaXOJUTh TMEpeceueHne, OOBbECAMHEHHE, MOJMHOXKECTBO B IPOCTEUIIHNX
CUTYaLUSX;

omepupoBaTh Ha 0a30BOM YpOBHE IMOHATUSIMU: OIpEJeNIeHUe, aKchuoma,
TeopeMa, 10Ka3aTelbCTBO;

MPUBOJUTH TPUMEPHI W KOHTPIPUMEPHI ISl TOATBEPKHEHUSI CBOMX
BBICKa3bIBaHUM

B noBceHeBHOM KU3HU U NPU U3YYEHHHU IPYTUX MPeIMETOB:

UCIIOJIb30BaTh Tpaduueckoe TMpeACTaBICHHE MHOXECTB [IJIsi OMHCAHUS
peanbHbIX MPOLECCOB U SIBIICHUH, MPU PEIICHUH 3ajlady JAPYruX y4eOHBIX
PEIMETOB

Yucaa

OnepupoBaTh Ha 0a30BOM ypPOBHE MOHATHSAMH: HATypaJIbHOE YHCIIO, IIEI0E
YuCa0, OOBIKHOBEHHAsl JpoOb, JecsATUYHas ApoOb, CMeElIaHHas Apoob,
palMoOHAIIbHOE YUCIIO, apU(PMETHUECKUIN KBaAPATHBIN KOPEHb;
MCIIOJIb30BAaTh CBOWCTBA YHCEJI WU IPaBUJIa JCWCTBUM MPHU BBIITOJIHEHUH
BBIUMCIICHUN;

MCIIOJIb30BaTh MPHU3HAKU JAeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBHINOJIHEHUU
BBIUMCIICHUH U PEIICHUN HECJIOKHBIX 3a]1a4;

BBINIOJIHATh  OKPYTJICHWE palMOHAJIBHBIX YHCEI B COOTBETCTBUU C
MpaBUJIaMU;

OIICHMBATh 3HAYEHHWE KBJAPATHOTO KOPHS U3 IOJOXKHUTEIBHOTO IIEJIOr0
YHCIIa;

pacIo3HaBaTh palliOHAIbHBIC M UPPAIIMOHAIBHBIC YUCIA;

CpaBHHUBATh YHUCIIA.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHHU APYTUX NPEIAMETOB:

OIICHUBATh PE3YJIbTaThl BEIYMCICHUN IPU PEIICHUU TPAKTUUECKUX 3a]1ay;
BBHITIOJTHATH CPAaBHEHUE YUCEN B PEAIbHBIX CUTYaIIHSIX;

COCTaBJISITh YUCJIOBBIE BBIPAKEHUS NP PEIICHUHM MPaKTUYECKUX 3a7ad U
3a/1a4y U3 JPYrux y4eOHbIX MPEeIMETOB

ToxknecTBeHHBbIE IPEOOPA3OBAHUSA

BbInonHATe HECOXHBIE TpeoOpa3oBaHUs Ui BBIYMCICHUS 3HAYCHUM
YUCJIOBBIX  BBIPDAKEHMM, COJIEpKAIIMX CTEIEHHM C  HaTypaJbHBIM
[IOKa3aTeJieM, CTENEHU C LIEJIBIM OTPULIATEIbHBIM [10KA3aTENEM;

BBINIOJIHATH HECJIOKHBIE NIPEOOpa30BaHUs LEIbIX BBIPAKEHUN: PACKPBHIBATh
CKOOKH, IPUBOAUTH NOJO0HBIE CaracMsle;

UCIO0JIb30BaTh (HOPMYJIbI COKPAIEHHOTO YMHOKEHHs (KBaapaT CYMMBI,
KBaJpaT Pa3HOCTH, PA3HOCTb KBAJAPATOB) JI YIPOILIEHUS BBIYUCICHUN
3HAYEHUU BBIPAKCHUM;

BBITIOJIHATD HECIIOXKHBIE MTPeoOpa3oBaHus IPOOHO-JIMHEUHBIX BBIPAXKEHUN U
BBIPAKEHUI C KBAJAPAaTHBIMU KOPHSIMH .
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B noBceHeBHOM KU3HU U NPU U3YYEHUHU IPYTUX NPEIMETOB:

MTOHUMATh CMBICII 3aIIMCH YHCJIa B CTAHJIapPTHOM BH/IC;
OTICPUPOBATh HAa 0A30BOM YPOBHE ITOHATHEM «CTaHAAPTHAS 3aIIUCh YUCTIAY)

ypaBHeHI/Iﬂ H HEPABCHCTBA

OnepupoBaTh Ha 0a30BOM YpPOBHE TMOHSATHSIMH: PABEHCTBO, YHCIIOBOE
PABEHCTBO, YPaBHEHHUE, KOPEHb YPABHEHUSI, PEIIICHUE YPaBHEHHUS, YUCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA;

MPOBEPSTH CHPABEIIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

peliaTh JIMHEHHbIE HEPABCHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOJSIIUECS K
JIMHECWHBIM;

pellaTh CUCTEMBI HECJIOKHBIX JTUHEUHBIX YPaBHEHU M, HEPABEHCTB;
MpPOBEPSITh, SIBIAETCA JIM JAHHOE€ YHUCIO pEIICHUEM ypaBHEHUSA
(HepaBeHCTBA);

pemarh KBaJApaTHBIC YypaBHEHUS 110 (opMysne KOpHEH KBaapaTHOTO
ypaBHEHUS;

1300pakaTh PEIICHHUS HEPABEHCTB U UX CUCTEM Ha YHCIOBOM MPSIMOM.

B HOBCC}]HCBHOﬁ KU3HU A IIPA U3YIYCHUHU NPYI'UX MPEAMETOB:

COCTaBIAITb M pEIIATh JMHEWHBIE YPaBHEHWS IIpU PELIEHWU 3a7ad,
BO3ZHUKAIOIIUX B IPYTUX YUYEOHBIX MPEeAMETaxX

DOyHKUUHT

HAXOJUTh 3HaUEHUE (DYHKIIMH 110 3aIaHHOMY 3HAYEHUIO apTyMEHTa;
HAaXOJUTh 3HAYEHHWE apryMeHTa IO 3aJaHHOMY 3Ha4eHUI0 (QYHKIUU B
HECJIO)KHBIX CUTYalUsIX;

ONPEIENATh MOJOKEHUE TOUKH M0 €€ KOOpAUHATaM, KOOPAUHATBI TOUKH I10
€€ MOJIOKEHHIO HA KOOPAUHATHOM IIJIOCKOCTH;

1o rpaduKy HaxoIuTh 00JAaCTh OINMpENEICHHsI, MHOXKECTBO 3HAUYCHUH, HYIH
(YHKIIMHM, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHUS U
yObIBaHUs, HaUOOJIbIIIEE U HAUMEHbBIIIEE 3HAUCHUS (DYHKIUU;

CTPOUTH TpauK TUHEUHOU PYHKIINH;

IPOBEPATH, SBISAETCA JU JAHHBIM rpaduk rpa@ukoM 3agaHHON (DyHKIUU
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHON MPONOPLUUOHATBHOCTH);

OnpeaeNsaTh NPUOIMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKU IepeceyeHus
rpaduKoB HYHKITUH;

ornmepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: TOCIEAOBATEIBHOCTD,
apudMeTndecKas Mporpeccus, reoMeTpruiecKas porpeccus;

peliath 3aJayd Ha MPOrPEeCcCHH, B KOTOPHIX OTBET MOXKET OBITh MOJIy4YeH
HETMOCPEICTBEHHBIM MOACUETOM 0€3 MpUMEHEHUs (popmy.

B noBcegHEeBHOM KU3HU U NPU U3YYEHUH IPYTUX MPeIMETOB:

UCTIONb30BaTh TpaduKU pEaTbHBIX IMPOLECCOB M 3aBUCUMOCTEH IS
ONpeleNeHus HUX CBOMCTB (HaMOoJbIIME M HAWMEHbIIME 3HAYEHUS,
OPOMEKYTKA BO3pacTaHus M YObIBaHUS, OOJACTH TMOJIOKHUTEIbHBIX U
OTpULIATEIbHBIX 3HAYEHHUH U T.11.);

UCIIOJIb30BaTh CBOMCTBA JIMHEMHOW (YyHKUMU U €€ Tpa@uK MpU pelIeHUuu
3a/1a4y U3 Jpyrux y4yeOHbIX MPEeIMETOB



Crarucruka u TCOpUsA BCpOHTHOCTeﬁ MNOCTAaBUTHh IIOCJI€ TEKCTOBBLIX 3ajaa4,
KaK B COJACPKaHUMA.

HNmMeTh mpeAcTaBiIeHHE O CTaTHCTHYCCKHUX XapaKTEPUCTHUKAX, BEPOSTHOCTH
CIy4aiHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

pemarh MPOCTEHIINE KOMOMHATOPHBIE 3aJadyd METOJIOM IIPSIMOTO |
OpraHU30BaHHOTO Iepedopa;

IPEJICTABIIATH JJAHHBIC B BUJIE TAOIUII, IHarpamMm, Tpad)uKoB;

guTaTh WHGOPMAIUIO, TPEACTABICHHYIO B BHJC TaOJUILI, JHArPaMMBbI,
rpaduka;

OTIPENICNIATh OCHOBHBIE CTAaTHCTHMUYECKHWE XapaKTEPUCTHUKU  YHUCIIOBBIX
HaOOPOB;

OIICHUBATh BEPOSTHOCTh COOBITHS B MPOCTEUIITNX CITyUasX;

UMETh IMPEJCTABICHUE O POJM 3aKoHa OOJBIIHMX 4YHCE B MAaCCOBBIX
SIBJICHUSX.

B HOBceIlHeBHOﬁ KU3HU A IIPA U3YIYCHUH APYI'UX IPEAMETOB:

OLICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOAOM Iepedopa;

UMETh  MPEIACTaBICHUE O POJIM  MPAKTUUYECKH  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUN;

CpPaBHUBATh OCHOBHbBIE CTATUCTUYECKHE XAPAKTEPUCTUKH, MOJIyYEHHBIE B
npoliecce pelieH s MPUKIAIHON 3a/]auk, U3yUYEHHUS PEaTbHOTO SIBJICHUS;
OLICHHMBATh BEPOSTHOCTh PEANbHBIX COOBITUN M SBJICHUNH B HECIIOXKHBIX
CUTYaLUsAX

TexkcTOoBBIC 3a1aUN

Pemate HecNOXHBIE CIOKETHBIE 3aJa4dl  pa3HBIX TUIOB Ha BCE
apu(pMeTHIeCKre JeHCTBUS;

CTPOUTH MOJIETb YCIOBUS 3a71a4ul (B BUJIE TaOIUIBI, CXEMbI, PUCYHKA WJIU
ypaBHEHUS), B KOTOPOW MTaHbl 3HAYCHUS JBYX W3 TPEX B3aMMOCBS3aHHBIX
BEJIMYHH, C I[EBI0 IOMCKA PEIICHUS 3aa49H;

OCYIIECTBIISITH CIIOCOO MOMCKA PEIICHHs 33Jla4H, B KOTOPOM PaCCYKICHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHHIO MIIH OT TPEOOBAHUS K YCIIOBHIO;
COCTaBJISITh TUIAH PEIICHMS 3aa49H;

BBIJICIIATD JTallbl PEIICHUS 33]1a4H;

UHTEPIIPETUPOBATh BBIYMCIUTEIBHBIC PE3yNbTaThl B 3ajade, MCCIEI0BaTh
MIOJTyYE€HHOE PeIlleHUe 3a/1a4u;

3HATh pa3lInYMe CKOPOCTEN 00OBEKTa B CTOSAUYEH BOJE, IPOTHUB TEUEHUS U T10
TEUCHUIO PEKU;

pemaTh 3a7a4i Ha HaXO0K/IEHWEe YacCTH YKCIIa ¥ YHUCIia TI0 €T0 YacTu;

pemarh 3aJaud pa3HbIX TUMOB (HAa paldOTy, Ha TMOKYIKH, HA JBW)KCHHE),
CBSI3BIBAIONIUX TPU BEJIUYHMHBI, BBIICISATH OTH BEIUYUHBI W OTHOIICHUS
MEXITy HUMU;

HAXOJUTh TPOIEHT OT YHCJIA, YHCJIO TO MPOIEHTY OT HEro, HaXOIUTh
MIPOILICHTHOE CHMYKCHUE WITH TTPOIICHTHOE MTOBBIIICHUE BEIMUNHBI,

peliaTh HECIOKHBIE JIOTUYECKUE 3a7]a91 METOJIOM PACCYKIACHHIA.

B noBcegHEBHOM KU3HU M NIPU U3YYEHUHU APYTUX MPeIMETOB:



e BBIJBUTaTh THIOTE3bl O BO3MOXKHBIX MPENEIbHBIX 3HAYECHUSIX HMCKOMBIX B
3a/1a4u€ BEJIMYMH (JI€J1aTh MPUKUIIKY )
I'eomeTpuueckue purypsl

o OmnepupoBaTh Ha 0230BOM YPOBHE MOHSITUSIMU T€OMETPUUYECKUX PUTYD;

e U3BJICKATh UHPOPMAIUIO O TEOMETPUUECKUX (UTYpaX, TPEACTABICHHYIO HA
yepTekax B IBHOM BUJIE;

e TPUMEHATH JJIS PEIICHUS 3aJlauy reoMeTpudeckue (akThl, €CJIU YCIOBUS HX
IPUMEHEHMUS 33J1aHbl B sSIBHOU (hopme;

e pemiaTh 3aJaud Ha HAXOXJACHUE T€OMETPUUYECKHX BETUYHMH IO oOpaslam
WU aIrOpUTMaM.

B noBcegHeBHOI KM3HU M NPU W3YyYE€HUH IPYTHX MPEAMETOB:

e HCIOJb30BAaTh CBOMCTBA T€OMETPUYECKUX (GUTYp JUISl PEUICHUS TUIIOBBIX
3a/1a4, BO3HUKAIOIIMX B CUTyalUsX T[OBCEJHEBHOW JKH3HM, 3a7a4
MPaKTUYECKOTO COAEPKaAHUS

OTHOLIEeHUA

o OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTUSMH: PABEHCTBO (DUTYpP, PABHbIC
burypbl,  paBEHCTBO  TPEYTrOJIbHUKOB,  MApPaUICIbBHOCTh  IPSIMBIX,
NEPHEHIUKYJISIPHOCTh MPSMBIX, YIJIBI MEXIY MPSMBIMU, MEPICHAUKYIID,
HAKJIOHHAS, IPOCKIIHS.

B noBcegHeBHOM KU3HU U TIPU U3YYEHHH JPYTUX NMPEAMETOB:

e HCIOJIb30BATh OTHOLICHUS JUIsl PELIEHUS MPOCTEUIINX 3a7a4, BOZHUKAIOIINX

B PEaJIbHOM KU3HU
N3mepennsi 1 BIYMCICHUS

o BbINONHATE U3MEpPEHUE MJIMH, PACCTOSHUM, BEJIMYHUH YIJIOB, C MOMOIIBIO
WHCTPYMEHTOB [IJIs1 U3MEPEHUN JUIUH U YTJIOB;

e TMPUMEHATH (POPMYNIBI TEepUMeTpa, IUIOMAAn W O00BEMA, TUIOIIAJH
MOBEPXHOCTH OTAEJIbHBIX MHOTOTPAaHHUKOB IPU BBIYMCICHUSX, KOrJa BCE
JTAHHBIE UMEIOTCS B YCIIOBUH;

o mnpumeHATh  TeopeMy  Ilucdaropa, 0a3oBbie  TPUTOHOMETPHUUECKHUE
COOTHOILIIGHMUS JIJI1 BBIUMCICHUS [UJIMH, pAcCTOSHUM, IUIONIaAe B
IIPOCTEUIINX CIIyYasiX.

B noBcegHeBHOM KU3HU U TIPU U3YYEHHH PYTUX NMPEAMETOB:

e BBIUYHCIIATH PACCTOSIHUSI HA MECTHOCTH B CTAHJIAPTHBIX CUTYalUsX, IJIOMIAIN
B IIPOCTEUIIUX CIy4asix, MPUMEHATh (DOPMYJIbI B MPOCTEUIINX CUTYyalUIX B
IIOBCEHEBHOM KU3HU

I'eomeTpuyeckue mMoCTpoeHUsI

o H3o0paxaTh TUTIOBBIE TUIOCKHE (GUTYPHI U (QUTYPHI B MPOCTPAHCTBE OT PYKH
U C IOMOIIIbIO UHCTPYMEHTOB.

B noBceaqHeBHOI KM3HU U MPU U3YyYE€HUM IPYTUX NMPeIMETOB:

e BBINOJIHATh MPOCTEUININE TOCTPOCHUS] HAa MECTHOCTH, HEOOXOJHMBbIE B
pEATBLHOM KU3HU

I'eomeTpuyeckue npeodpa3zoBaHus

o Crpouts Gurypy, CUMMETPUUYHYIO JTAaHHOW (UType OTHOCUTEIHHO OCH U
TOYKHU.

B noBcegHeBHOM KU3HU M NIPU U3Y4YEHHH APYTUX NPeIAMETOB:



e PpacCIO3HABaTh JIBIXKCHHE OOHEKTOB B OKPY’KAIOIIEM MHPE;
e pacIo3HaBaTh CHMMETPHYHBIE (GUTYPHI B OKPYKAIOIIEM MUPE
BekTopbl M KOOPAUHATHI HA IJIOCKOCTH
o OmnepupoBath Ha 0a30BOM YpOBHE TMOHSTHUSAMH BEKTOp, CyMMa
BEKTOPOB, MPOU3BEICHNE BEKTOPA HA YUCIIO, KOOPAUHATHI HA TIIIOCKOCTH;
e OMNpENEeNATh MPUONMMKEHHO KOOPAWHATHI TOYKH MO €€ H300pa)KEHUIO Ha
KOOPJIMHATHOM IUIOCKOCTH.
B noBce1HeBHOI )KU3HU M MPHU U3YYEHUH APYTUX NMPeAMETOB:
e HCIOJIb30BAaTh BEKTOPBI JJI PEIICHUS MPOCTEUIINX 3a7ad Ha OINpEIEICHUE
CKOPOCTH OTHOCHUTEJBHOTO JBUKECHHUS
Hcropust MaTeMaTUKH
o OmnuceiBaTh OTIEIBHBIE BBLAAIOLIMECS PE3YyJIbTAThl, MOJYYEHHBIE B XOJI€
pPa3BUTHS MATEMATUKHU KaK HAyKH;
e 3HAThb MNPUMEPHl MATEMATUYECKUX OTKPBITUA U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOW HUCTOPHUEN;
e TIOHUMATh POJb MATEMATUKU B pa3Butuu Poccun
MeTtoabl MaTeMaTUKH
o BrpiOupaTh noaAXOaAIIMNA U3YUEHHBIM METO JIJISl PEIICHUN W3YUYECHHBIX TUIIOB
MaTeMaTHYEeCKUX 3a]1a4;
o IlpuBOoAUTH NMpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPY’KAIOIIEH
JNENCTBUTEIBHOCTH U TPOU3BENCHUSAX UCKYCCTBA.

BhInyCKHHMK MOJYYHUT BO3MOKHOCTh HAYUMTHCS B 7-9 Kiaccax 1/
o0ecnevyeHnsi BO3MOKHOCTH YCIIEIIHOTO MPOAOJIKEHUSI 00PA30BAHMS HA
0a30BOM M yIJ1yOJIEHHOM YPOBHSIX

J1IeMeHThI TCOPUHN MHOZKECTB U MaTeMaTH4eCKoi JOruKHI

e Onepuposamv’ nOHAMUAMU: — ONpeoeNeHue, meopema, aKcuomd,
MHOJICECB0, XAPAKMEPUCTUKU MHONCECMEd, dJIeMEeHm MHONCEeCmsd, Nycmoe,
KOHeuHOe U OEeCKOHeuYHoe MHONCeCmE0, NOOMHONCECE0, NPUHAOEHCHOCHD,
BKIIOUEHUE, PABCHCINBO MHONCECME,

® U300padcameb MHONCECMBA U OMHOUWEHUEe MHONICECME C NOMOUDLIO
Kpy2os Jilnepa;

e onpeoensimov NPUHAOIEHCHOCIb INEMEHMA MHOHCECMBY, 00beOUHEHUIO U
nepeceueHur) MHOMCeCms,

® 3a00a6amb MHOJNCECMBO C NOMOWDIO NEPEYUCICHUs.  INEeMEHMO8,
CNI0BECHO20 ONUCAHUSL,

® onepuposamv NOHAMUAMU. BbICKA3LIBAHUE, UCTUHHOCMb U JIOHCHOCHb
BbICKA3bIBAHUS, OMPUYAHUE BLICKA3LIBAHULL, ONEPayul HAO BbICKA3LIBAHUAMU. U,
UnU, He, YCI0BHbLE BLICKA3LIBAHUS (UMNAUKAYULL),

®  CmMpoumbs 8blCKA3bIBAHUS, OMPUYAHUS BbICKA3bIBAHUI.

B noBceaHeBHOI JKM3HU M MIPH M3YyYe€HUH APYTHX MPeIMETOB:

2 3/1ech M J1ajiee — 3HATh ONPEEIEHNE OHATUS, YMETh MOACHATH €0 CMBICI, YMETh MCIOJIb30BATh IIOHATUE H €10
CBOWCTBA IIPH MTPOBEACHUH PACCYKICHHUMN, TOKa3aTeIbCTB, PEIICHUH 3a/1a4.



® CcmMpoumsv Yenouku YMO3AKIOUeHULl HA OCHO8e UCNOJIb308AHUS NPABUTL
JIOUKU;

® UCNONL308AMb  MHOJCECMBA, ONepayuu ¢  MHONCECMBAMU,  UX
epaghuyeckoe npedcmasienue 0 ONUCAHUS PEAbHbIX NPOYECCo8 U A6IEeHUL
Yucia

o Onepuposamv  NOHAMUAMU:  MHONCECMBO  HAMYPAIbHLIX  YUcCel,
MHONCECMBO YENbIX YUCEeT, MHONCECMBO PAYUOHANbHBIX YUCE, UPPAYUOHATLHOE
Yucno,  K8AOPAMHbI — KOPEHb,  MHOMNCECMBO  OelCMBUMETIbHbIX — YUCELIO,
2eomempudecKkas — UHmMepnpemayus — HAMmypaibHulX, YeablX, pPayUuOHAIbHbIX,
0elCmeumenbHblx Yucel,

® NOHUMAMb U OOBACHAMb CMbICT NOUYUOHHOU 3ANUCU HAMYPATbHO2O
yucaa,

®  GLINONHAMb GbLIYUCACHUS, 8 MOM YUCIE C UCNOIb308AHUEM NPUEMOS
PAYUOHATIbHBIX BbIYUCTICHULL

®  GLINONIHAMb OKPY2lleHUe PAYUOHATbHBIX YUCEeN C 3A0AHHOL MOYHOCMbIO;

® CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHAIbHBIE YUCLA,

®  npeocmasisims PAUUOHAIbHOE YUCTO 8 8UOe 0eCIMUYHOU OpooU

® Ynopsaodouueamsv YUCIA, 3ANUCAHHblIE 6 68Ude  OObIKHOBEHHOU U
decsamuyHol opoou,

e naxooumo HO/[ u HOK uucen u ucnonvb3zosamo ux npu peuieHuu 3a0at.

B noBceHeBHOI KM3HU M TIPH U3YYE€HHH APYTUX MPEIMETOB:

® NpUMEHAMb NpPAsUId NPUOTUNCEHHBIX BbIYUCICHUL NPpU  peuleHuu
NPAKmMu4ecKux 3a0ay U peulenuu 3a0ay opyeux y4eoHvix npeomemos;

® GLINONHAMb CPABHEHUEe pe3YIbMmamos 6blUUCIeHULl NpU  peuleHuu
NPAKMU4ecKux 3a0ay, 8 Mmom 4ucie NPUOIUNCEHHbIX BbIUUCTEHULL,

® cocmasniimb U OYEHUBAMb HUCIOBble BbIPAXNCeHUs NpU  peuleHuu
NPAKMu4ecKux 3a0ay u 3a0ay u3 Opyeux y4eOHvix npeomemos;

®  3aNUCLIBAMb U OKPY2IAMb YUCTOBble 3HAYEHUS PedlbHbIX GelUdUH C
UCNOIb308AHUEM PAZHBIX CUCTEM UBMEPEHUS]
ToxnecTBeHHBbIE MPEOOPa3OBAHUS

e Onepuposamov NOHAMUAMU CMENeHU C HAMYPAIbHLIM NOKA3AmeleM,
cmeneHu ¢ yeivlM OmpuyameibHbiM noKazamenem,

® GLINONHAMbL NPeoOPA306AHUS  YENbIX  BbIPANCEHULl:  Oelicmeus ¢
OOHOYJIEHaMU (CILOJICEHUe, B8bIYUMAaNUe, YMHOMCEHUE), OeUCMBUST ¢ MHO2OYLEHAMU
(crnoorcenue, gbluumanue, YMHONCEHUE),

® GHLINONHAMb PA3NOJHCEHUEe MHO2OUJIEHO8 HA MHOMCUMENU OOHUM U3
cnocobos: GvlHeceHue 3a CKOOKY, 2pPYNNUpo8Kd, UCHOIb308aHUe (Hopmyl
COKPAUWCHHO20 YMHONCEHUSL,

®  gbi0ensAMb KBAOPANM CYMMbl U PA3ZHOCU OOHOUNECHO8,

®  PACKIA0bIBAMb HA MHOJCUMENU KBAOPAMHBIU MPEXULIEH,

®  GLINONHAMb NPeodPA30BAHUS BBIPAICEHUL, COOEPAHCAWUX CMENEeHU C
YenviMu OmpuyamebHblMy NOKA3AMeNIMU, Nepexoounms Om 3anucu 6 6uoe
CmeneHu ¢ yeivlm ompuyamenbHbiM NoKazamenem K 3anucu 8 guoe opoou;



® GLINOIHAMb NPeobpazosanus  OPOOHO-PAYUOHATILHBIX — BbIPANCEHUN!
cokpawenue Opobeil, npusedenue aneedopauyeckux opobel K  obwemy
3HAMeHameno, CloJceHUe, YMHOJCeHUe, OeleHue aleebpaudeckux oOpoobel,
8036edeHUe aneebpauyeckol Opoou 6 HAMYPAIbHYIO U Yeayio OMpPUyamenbHyio
cmenemn,

®  GLINOIHAMb NPeoOPA308AHUS BbIPAICEHUL, COOEPAHCAUUX KBAOPAMHbLE
KOPHU,

® gulOeNAMb K8AOPAm CYMMbl ULU PAZHOCMU O8YUNIEHA 8 BbIPANCEHUIX,
cooeparcauiux Keaopamuvlie KOpHu,

®  GLINOIHAMb NPEoOPA308AHUS BLIPANHCEHUU, COOEPAHCAUSUX MOOYITb.

B noBceHeBHOI KMU3HU M TIPU U3YYE€HHH APYTUX MPEIMETOB:

®  GLINOAHAMb NPeobpPa308anUs U OeUCMBUs C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApmMHOM 8UOe;

®  GLINOIHAMb NPEoOPA308AHUSA ANICEOPAULECKUX BbIPANCEHUL NPU PeUleHUU
3a0ay Opyeux y4eOHvIX npeomenos
YpaBHeHUS U HEPABEHCTBA

e Onepuposambv  NOHAMUAMUX  VpPAGHEHUe,  HEePABEHCMBO,  KOPEHb
YpasHenus, peuieHue HepaseHCcmed, pPABHOCUNbHbIe — YPABHeHUs, 001acmy
onpeoeneHus ypasHerus (Hepagencmaea, Cucmemsl YpasHeHull Uil HepageHcms);

® pewambs JUHelHble YPABHEeHUs U YPAGHEHUs, CB0O0UMble K JIUHEUHbIM C
NOMOWBIO MONCOECMBEHHBIX NPEeoOPA308aAHUL;

® pewamv KEAOpaAmMHvle YPAGHEHUSI U  YPABHEHUs, CBOOUMble K
K8AOPAMHBIM C HOMOWBIO MOACOECMBEHHbIX NPeodPA308aAHULL

e peuwamsb OpOOHO-TUHElHbIE YPABHEHUSL,

. Jf X)=a
e peuams npocmeluiue UPPAYUOHATbHbIE YPABHEHUS BUOd () ,

JI=J=0)]

¢4

n_
e pewams ypasHeHus suoa | X_=2|;

e pewams YPAGHEHUs CHOCOOOM DA3NIONCEHUS HA MHOMCUMENU U 3AMEHbl
nepemMeHHOU,

® UCNONL308aMb  MemoO  UHMep8ano8 Ol  peuleHus  yeuvlx U
OPOOHO-PAYUOHATBHBIX HEPABEHCME,

e pewams TUHeUHble YPABGHEHUS U HePABEHCMEA C NapaMempamu;

® pewams HeClO0HCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

® peuwams HeCI0INCHbIE CUCTNEMbL TUHEUHBIX YPAGHEHUL C NApaMempamu,

® pewams HeCl0HCHbIE YPABHEHUS 8 YENbIX YUCAX.

B noBceHeBHOM KU3HH M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

e cocmasniamv U peuwlamsv JUHeUHble U KEAOpamuwvle YPAGHEeHUs,
YpasHeHus, K HUM C800Sujuecs, CUCmeMbl JTUHEUHbIX YPAGHEeHUl, HEPABEHCME Npu
peweruu 3a0ay 0py2ux y4eOHblX npeomemos,

® GBLINONHAMb OYEHKY NpPABOON0000Us pe3ylbmamos, NoyYyaemvlx npu
peulenuy TUHEUHbIX U K8AOPAMHbIX YPAGHEeHUN U CUCEM JUHEUHbIX YPAGHEHUU U
HepageHcme npu peuleHuu 3a0a4 Opy2ux y4eOHbIX npeomemos,




e gulOUpamb COOMEEMCMBYIOWUEe VPAGHEHUS, HEPAGeHCMBA UNU  UX
cucmemvl, Ol COCMABIEHUS MAMEMAMUYECKOU MOOenu 3A0AHHOU peaibHOU
cumyayuu uiu NPUKIAOHoU 3a0ayu;

® yMemb UHMEPNPEemupo8ams NOJVUEHHbIL NPU peueHuu VPasHeHUs,
Hepageencmea UaU CUCmemMbl pe3yibmam 6 KOHmeKcme 3A0aHHOU pealbHOU
cumyayuu uiu NPUKIAOHOU 3a0adu
DOyHKIUHA

e Onepuposamv NOHAMUAMU. DYHKYUOHANbHAS 3A6UCUMOCTb, (DYHKYUS,
epaghux QyHxyuu, cnocobwl 3a0anus GyHKyuu, apeymeHm u 3HaveHue QyHKYuu,
obnacms onpeodeneHuss U MHONICECMBO 3HAUEHUL @OYHKYuU, Hyau @GYHKYuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb @yHKyuu,
YEMHOCMb/HEYEMHOCMb (DYHKYUU,

e cmpoumsb 2pauxku JUHEUHOU, KEAOPpAMUYHOU @YHKYUl, 00paAmHOU

y=a+t _ _3 3 _
NPONOPYUOHANLHOCU, YHKYUU 8UOA: x+b| [y=x] [y=3]y=x =)

p4

® Ha npumepe K8aopamuyHou QYHKYUU, UCHOIb308aMb NPeobpa308aHUs

epaduxa gynxyuu y=f(x) onsa nocmpoenus epapurxos Gyuxyuii ¥~ af (loctb)+ ¢ ;

® CcoCmasnams YPAasHeHUs NPAMOU N0 3A0AHHbIM YCIOBUAM. NPOX0Oawel
yepe3 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Oosauel uepe3 OAHHYI0
MOYUKY U NAPANIEbHOU OAHHOU NPAMOLL,

® uccredosams QYHKYUIo no eé€ epapuxy;

® HaxoOumov MHOIHCECBO 3HA4eHull, HYU, NPOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (PYHKYUU,

® onepuposamv NOHAMUAMU. NOCA€008AMENbHOCIb, apU@MemuiecKas
npozpeccust, 2e0MempuiecKas NPpocpeccusl;

® pewams 3a0a4u HA APUPMEMUUECKYI0 U 2eOMeMmpUIecKyio npocpeccuro.

B noBceHeBHOM KNU3HU M NIPH U3YYE€HHHU APYTUX NMPeIMETOB:

® WLIIOCMPUPOBAMb C NOMOWbIO 2PAPUKA DPealbHYI0 3a8UCUMOCTb UL
npoyecc no ux XapaxKmepucmuxkam,

® UCNONbL308aAMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU (QYHKYUU npu
peuteHuu 3a0ay u3 Opyeux y4eonvix npeomemos
TexkcToBbIE 3a124N

e Pewamb npocmule U ClOJHCHbIE 3A0ayll PA3HBIX MUNOS, A MAKJICe 3a0ayu
NOBLIUEHHOU MPYOHOCU,

® UCNOBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOELU MEeKCMO8 CLONCHBIX
3a0a4 0151 NOCMPOEHUS NOUCKOBOU CXeMbl U PeLleHUsl 3a0a4,

® pasziuuamv  MOOelb  meKcma U - MoOelb  peuleHuss  3a0adu,
KOHCMPYUpo8amsv K 0OHOU MOOeIU PeuleHUsl HeCI0MHCHOU 3a0ayu pasHvle Mooeu
mexkcma 3a0ayu;

® 3HaAMb U NpUMEHAMb 00a cnocoba Noucka peuieHus 3aday (om
mpebo8anuUs K yCa08UI0 U OM YCA08USL K MPebOoBaHUI0);

®  MOOenUPOBAMb PACCYHCOEHUS. NPU NOUCKe peuleHUss 3a0ay ¢ NOMOUbIO
epagh-cxemol;




®  8blOeIAMb YMANbLL PEULHUS 3A0AUU U COOEPHCAHUE KAHCO020 IMAanda,

® yuemb 6bIOUPAML  ONMUMAILHLILL MemoO peuieHuss 3a0a4u U
0CO3HABAMb 6bLIOOP Memooa, PACCMAMPUBAMb PA3IUYHbIE MEemOoObl, HAXOOUMb
pasmuvie peuleusi 3a0adu, eciud 803MOHCHO,

®  QHATU3UPOBAMb 3aMPYOHEHUs. NPU PeuleHUl 3a0ay;

® GLINONHAMb PA3IUYHbIe NPeodpPa306anus NPeoloNCeHHOU  3a0ayll,
KOHCMPYUPOB8ams HOBble 3a0a4u U3 OAHHOLL, 8 MOM YUcie 0opammuoble,

® UHMePNPemuposamsb  BbIUUCIUMENbHblE — pe3ylbmamvl 8  3adaue,
uccne008ams NOJIyYeHHoe pelleHue 3a0ayil,

®  QHATU3UPOBANDb BCEBO3MONCHbIE CUMYAYUU B3AUMHO20 PACNOLONCEHUS
08YX 00bEeKmMOo8 U UMEHeHUe UX XAPAKMepUCmuKk Npu COBMEeCMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) Npu peuleHuu 3a0ay Ha O0BUdCeHUe 08X
00beKmMo8 Kak 8 00HOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABIEHUSIX,

® UCCIe008amMb  BCEBO3MOJICHbBIE CUMYAYUU NPU peuwleHuu 3a0ay Ha
0BUDICEHUE NO peKe, PACCMAMPUBAMb PA3HbLE CUCHEeMbl OMCYEMA;

® pewams pazHo0OPa3Hble 3A0a4U «HA YACMUY,

e pewams U 000CHOBbIBAMb CB0€  peuleHue 3a0ay  (8vl0ensamy
MAMEMAMUYECKyl0 OCHOBY) HA HAXONCOeHUe 4acmu YUCIAd U YUCIA N0 e20 4acmu
HA OCHOB8E KOHKPEMHO20 CMbICAA OpoOU;

® 0co3HaABamMb U OOBACHAMbL UOEHMUYHOCMb 3A0a4 PA3HbIX MUNOS,
CBA3bI8AIOWUX MPU BEIUHUHBL (HA pabOmMY, HA NOKYNKU, HA OBUIICEHUE). 8blOETISIMb
MU BETUYUHBL U OMHOUEHUS MeNCOY HUMU, NPUMEHIMb UX NPU peuleHul 3a0ay,
KOHCIMPYUpo8ams coOCmeenHbvle 3a0ay YKA3AHHbIX MUN08;

® @lademv OCHOBHLIMU MEMOOAMU pPeueHUs 3a0a4 HA cMeCu, CHIAebl,
KOHYeHmpayuu,

® pewams 3a0ayu HA NPOYEHMbl, 8 MOM HUCIe, CLOJNHCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCODbL,

e pewams Jo2udecKue 3a0ayi PasHbIMU CHOCOOAMU, 8 MOM uucjie, ¢
08yMsL O1oKamu u ¢ mpems O10KaMuU OAHHBIX C NOMOUbIO MAOIUY,

® pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 6eposimHocmell Ha
OCHOB€E UCNOIb30BAHUSL U3YUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeuleHUe,

® pewams HeClO0NCHbLIE 3A0aiU N0 MAMEMAMUYECKOU CIMamucmuxe;

® 0671a0emb OCHOBHLIMU MemOoOaMU peueHUsl CIONHCEMHbIX 3a0au:
apugmemuyueckul, aneeopaudecKuil, nepebop BAPUAHMOS, 2eOMEeMPUHECKUI,
epaghuyeckutl, NPUMEHMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUNY AYUSIX.

B noBceaHeBHOI JKM3HU M NP U3YyYe€HUH APYTUX MPeIMETOB:

® gbidenamb NpuU peuleHuu 3a0a4 XapaKmepucmuku paccmampusaemou 8
3a0aue  cumyayuu, — OMIUYHblIE ~ OM  pPeanlbHblX  (Mme,  Om  KOMOPbIX
abCmpazuposanucsy), KOHCMPYUPOBAMb HOBble CUMYAYuu ¢ YY4EMmom Smux
Xapakmepucmuk, 6 UYACMHOCMU, NpU peuleHuu 3a0a¥y HA KOHYEeHmpayuu,
VUUMbLEAmMb NIOMHOCHb 8eUeCmed;

e pewams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE pPACCMOMPEHUs
PEeanbHbIX CUmMyayutl, 8 KOMOPbIX He mpedyemcs MOYHLIU BbIUUCTUMETbHBLLL
pe3yibman;



e pewams 3a0auu HA OBUICEHUE NO peKe, pacCMampueas pasHvle
cucmemsl omciuema
CraTncTHKA H TEOPHUsI BEPOSITHOCTENH

e Onepuposamev noHAMUAMU: CMONOYamMble U KpPY2o8ble OUacpamMmbl,
mabauybl OAHHBIX, CpeoHee apudmemuueckoe, Meouama, Haubolvwee U
HaumeHbulee 3HAYeHUs 8blOOPKU, pPA3Max 6blOOPKU, OUCHEPCUsl U CMAHOAPMHOe
OmMKIOHeHUe, CIYUAUHAs USMEHYUBOCTND,

e uzglekamvb  UHOpMayuilo, NpeoCmasieHHyro 8  mabauyax, Ha
ouazpammax, epaguxax,

e cocmaegnamvs madIuYbl, CMPoOUmsb OUASPAMMbL U 2pAPUKU HA OCHOBE
OaHHbIX,

® onepupogamv NOHAMUAMU: DAKMOPUANL YUCIA, NEPecCmaHOBKU U
coyemarus, mpeyzonvHuk llackans;

® NpuUMeHAmMb NpPABUNO NPOU3BEOEHUsl NPU peueHUuUu KOMOUHAMOPHBIX
3a0a4;

® onepuposamv NOHAMUAMU: CAVHAUHBLL ONbIM, CAVYAUHBIL 6blOOP,
ucnvlmawuue, IIeMEHmMapHoe  CaydalHoe codvimue  (Ucxo0), Klaccuueckoe
onpeoeieHue 8epoIMHOCMU CIYYAUHO20 COObIMuUs, Onepayuu Hao CIy4auHbIMU
coobimusAMU,

e npedcmasnsams UHGOPMayuio ¢ NOMowbIo Kpy208 Junepa;

e pewams 3a0auU HA GbIYUCAEHUE BEPOSMHOCMU C HOOCHEemOM
KOIUYeCcmaa 6apuanmos ¢ NOMOUub0 KOMOUHAMOPUKU.

B noBceHeBHOI KMU3HU U TIPU U3YYE€HHHU APYTUX MPEIMETOB:

® u38IeKAmMb, UHMEPNPemuposams U npeoopazosvieams uHgopmayuio,
npeocCmasienHuyo 6 mabauyax, Ha Ouazpammax, apagurkax, ompaxnixcaouyio
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U S6IeHULL;

e onpedenams  CMamucmuieckue — Xapakmepucmuku — 6bl00pOK — No
maoauyam, ouazpammam, papuxkam, bINOIHAMb CPABHEHUE 8 3A8UCUMOCINU OM
yenu pewerust 3a0avu,

® OYeHUBAMb 8ePOAMHOCHb PEAIbHbIX COOLIMUL U S6IeHU.
I'eomerpuueckue Gpurypsol

e Onepuposamb NOHAMUAMU 2EOMEMPUUECKUX Puyp;

® u381eKAmMb, UHMEPNPemuposams U nNpeoopasosvléams UHDOPMAyuro o
2eoMempuiecKux Queypax, npeocmasieHHyI0 Ha YePmeHcax,

® npumMeHsmb 2eomempuieckue akmuol Oiisl peulenus 3a0a4, 8 MmoMm yucie,
npeononazarouux HeCKOIbKO uazo8 peuerus,;

e  (opmynuposams 8 NPOCMEUUUX CIYUAAX CEOUCMBA U NPUSHAKU DUIYD;

®  00KA3bIBAMb 2€0MEMPUYECKUE YIMBEPHCOCHUS

e grademob CMAaHOapmuoll Kraccugpuxayuet NILOCKUX Queyp
(Mpey2onbHUKO8 U YeMbIPEXY20IbHUKOB).

B noBceHeBHO KMU3HU M TIPH U3YYE€HHHU APYTUX NMPEIMETOB:

® UCNONBL308AMb CEOUCMBA 2e0MempuyeckKux uayp 075 peueHus 3a0ay
NPAKmMu4ecKo2o Xxapakmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH
OTHOICHUA



e Onepuposamv NOHAMUAMU: PABEHCMEO uayp, pasHvle ¢ueypul,
PABEHCMB0O  MPEY20bHUKO8, NAPANIEIbHOCMb NPAMbIX, NePREeHOUKYIAPHOCIDb
NPAMBIX, Yl MeHCOy NPAMbIMU, NePREeHOUKYIAD, HAKIOHHASA, NPOeKyus, no0odue
Guzyp, nooodbHvle hucypul, N000OHBIE MPEY2OTLHUKU,

o npumensmo meopemy Daneca u meopemy 0 HPONOPYUOHATLHBIX
ompe3Kax npu peweHuuy 3a0ay,

® Xapakmepu3oeamv 63AUMHOE PACNOJI0NCeHUe NPAMOU U OKPYICHOCU,
08YX OKPYIHCHOCEII.

B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® UCNONb308aMb OMHOWIEHUs. O peuleHus 3a0ay, GO3HUKAIOWUX 8
DeabHOU HCUZHU
H3mepeHust M BLIYMCIEHHS

e Onepuposamsv npeocmasgieHusmMu o OauHe, NIoWaou, o0OvéMe Kax
seauyunamu. Ilpumenasmo meopemy Ilughacopa, gpopmynst niowaou, oovéma npu
peuleHuy MHO20UA208bIX 3A0ay, 8 KOMOPbLIX He 8ce OaHHble NPeOdCmAasleHbl sI8HO, d
mpeoyiom GblYUCIeHUl, onepuposams 0ojee WUPOKUM KOIUYeCmeom @opmy
ONIUHBL, NAOWAOU, 00BLEMA, BbLIYUCIAMb XAPAKMEPUCMUKU KOMOUHayuti gueyp
(OKpysHCHOCMEU U MHO20Y20IbHUKOB) BbLIYUCTISIMb PACCMOAHUSL MedHCOy usypamu,
NpUMEHAMb mpucoHomMempuyeckue Gopmynvl O0isl 8bIYUCIEHUL 8 OO0Jlee CIONCHBIX
CYYAsAX,  NpPOBOOUMb  BLIYUCAEHUSL  HA  OCHO8e  DABHOBEIUKOCMU U
PABHOCOCMABIEHHOCTU,

®  NPOBOOUMb NPOCTbLE BbIUUCTIEHUSL HA 0OBEMHBIX MeENaX;

e ¢hopmynuposamsv 3a0ayu HA GbIYUCIEHUE ONUH, NIOWAOEU U 00BEMO8 U
peuwiams ux. B codepoicanuu ecmov ewé u meopema CUHyco8 u KOCUHycos. JIubo
mam yopams . 160 30ecb 006asumo

B noBcexHeBHOM KU3HHU ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  NPoBOOUMb GLIYUCIEHUS HA MECIMHOCU,

o npumensmsb QOPMYIbl NPU  BLIYUCICHUAX 6 CMENCHbIX YUeOHbIX
npeomemax, 8 okpyaicaioujeli 0eticmeumenrbHoOCmu
I'eomeTpuyeckune nNOCTPOCHUs

e Uszobpaxcamv  ceomempuueckue  Queypbl no  MEKCMoO8oOMy U
CUMBOIbHOMY ONUCAHUIO,

® C80D0OHO ONEepuUpPoOBamsd YePMENCHLIMU UHCMPYMEHMAMU 8 HEeCTONCHBIX
CAYYAsX,

® GLINOIHAMbL NOCMPOEHU MPEY20JbHUKOS, NPUMEHAMb OMOelbHblE
Memoobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U Npoeooums npocmetuiue
UCCne008aHUs YUCIa peueul;

® u300padicams Munogvle NIOCKUe Gueypsvl U 00beMHbIe Meid ¢ NOMOUbIO
NPOCMeENUUUX KOMNbIOMEPHBIX UHCIMPYMEHMO8.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb NPOCMeliue NOCMPOeHUs. HA MeCMHOCMU, HeobXooumble 8
PEeabHOU JHCUHU,

®  OyYeHUBamMb Pa3MepPbl PEAIbHLIX 00BEKMOB OKPYIHCAIOUe20 MUpa
IIpeoOpa3oBanus



e Onepuposamv NOHAMUEM OBUNCEHUsT U Npeodpaz08aHus noooous,
gnademsv NpUEMamMu HOCMPOeHUs @Queyp ¢ UCHONb308AHUEM OBUICEHUN U
npeobpazosanuii n000OUsl, NPUMEHAMb NOJIYYEHHble 3HAHUSL U ONbIM NOCMPOEHUL
8 CMEIHCHBIX NPEOMeMax U 8 PeaibHbiX CUMYAYUIX OKPYICAIOULe20 MUPA,

e cmpoumsv ¢ueypy, NOOOOHYI0 OAHHOLU, NOABL30BAMbCS CEOUCMBAMU
1n0000Us1 0151 060CHOBAHUS CBOUCE (pucyp,

® NpuUMeHAMb CBOUCMEA OBUICEHULl Ol NPOBEOeHUs NPOCetUUx
0bocHOBaHUll c8OUCME hulyp.

B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® NPUMEHAMb CBOUCMBA OBUJICEHUL U NPUMEHAMb N000bue O
noCmpoeHuu U 8b14UCaIeHUl
BeKTOpbI U KOOPAUHATHI HA MJIOCKOCTH

e Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PAZHOCMb BEKMOPOS,
Npou3BedeHue GeKmopa Ha YUCIO, Y20l MedHcOy BeKmopamu, CKalapHoe
npouseedeHue 6eKmopos, KOOpOUHAMbl HA NIOCKOCMU, KOOPOUHAMbI 6EKMOPA,

® GLINOIHAMb OCUCMBUs HAO BeKMOpaMU (ClOJCeHUue, BbluUmaHue,
YMHOJCeHUe HA YUCTO0), BbIMUCIAMbL CKAIAPHOEe Npoussedenue, ONnpeoeisims 6
APOCMENUUX CTLYUASAX Y20l MeNCOY BEKMOPAMU, BLINOIHAMb PA3IONCEHUE 6EKMOPA
Ha cocmasnsawue, NPUMeHsIMb NOJYYeHHble 3HAHUS 6 (QusuKe, NOIb308AMbCS
Gopmynol  bluUCNeHUs  PACCMOSAHUSA — MeNHCOY  MOYKAMU N0 U3BECHHLIM
KOOPOUHAMAM, UCNOIb308AMb YPABHEHUs pueyp 01 peuteruss 3a0ay;

® NpuMeHsAmb BEKMOpPbl U KOOPOUHAMbL O PeueHUs 2e0MempuiecKux
3a0ay Ha 8blYUCTEHUE OIUH, Y2l08.

B noBceHeBHOM KM3HH M TIPY U3YYE€HHH APYTHUX MPEIMETOB:

®  UCNONB308AMb NOHAMUSL BEKIMOPO8 U KOOPOUHAM OJisl peuleHus 3a0ad no
Qusuke, ceoepaguu u Opyeum yuebHvim npeomemam
HcTopust maTeMaTuku

e Xapakmepuzoeamv 6KIAO GbIOANUUXCA MAMEMAMUKO8 8 pa3sumue
MamemMamuxy U UHbLX HAYYHLIX obracmetl;

® NOHUMAMb PONib Mamemamuxu 6 pazeumuu Poccuu
MeToabl MATEMATHKH

e Ucnonv3ys  u3zyueHHvle  Memoovl, NPoBOOUMb  OOKA3AMENbCMEO,
BbINOIHSAMb ONPOBEPIHCEHUE,

e Buibupamv u3yyeHHble MemoObl U UX KOMOUHAYUU O peuleHusl
mMamemamuyecKux 3a0a4,

®  UCNONb308aAMb MamemamuyecKue 3HAHUSA ol onucanus
3aKOHOMepHOCmE 8  OKpyJcalowell  0elCmeUmenbHoCmy U NPOU38e0eHUsIX
ucxKyccmea,

® npumeHsmMb npocmetiuiue npocpammmble cpedcmea u
NEKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbl NpU  peueHUuU MamemMamuyecKux
3a0ad.



Conep:kanue yueOHOro npeamera

««Adaredpa» B 7-9 kiaccax
Yucaa
PannonajbHblie ynciia
MHOXeCTBO pallMOHAJIbHBIX ynced. CpaBHEHUE pallMOHAJIbHBIX YKceln. [lelcTBus ¢
palMOHAIBHBIMU 4YUCTaMU. [Ipedcmasnenue payuoHaibHO20 YUCKA OeCAMUYHOL
0pobvIo.
HppauuonajabHbie YUCIa
IlonaTe uppanMoHANBHOTO uyuciaa. Pacno3sHaBaHuMe HppPaLMOHAIBHBIX YMCEN.
[Tpumepsr nokasarenscTB B anrebpe. MppanuonanpHocTh uncna. [Ipumenenue B
reometpun. CpagHenue uppayuoHanrohvix uucen. Muoocecmeo oOelicmeumenbHbix
yuceil.
ToxknecTBeHHbIE IPeodpa3oBaHus
YucioBbie 1 0yKBEHHBbIE BHIPAKCHUSA
BripaxkeHne ¢ nepeMeHHOW. 3HaueHUE BbIpaKkeHUS. [loncTaHOBKAa BBIpa)KEHUN
BMECTO MEPEMEHHBIX.
Leabie BbIpaKeHUs
Crenenp C HarypajbHbIM THOKa3zaTeneM u e€ cBoicTBa. IIpeoOpazoBanus
BBIPAXEHUH, COACPIKAIIMX CTEIIEHU C HATYPAJIBbHBIM I10KA3aTEJIEM.
OpnHouneH, MHOTOWIEH. /[eficTBHS C OHOWIEHAMH U MHOTIOYWIEHaMH (CJIOXKEHUE,
BBIUMTAHHE, YMHOXE€HHE). DOpMyJbl COKpAIIEHHOIO YMHOXEHHS: Pa3HOCTh
KBaJpaToOB, KBAAPaT CYMMBI U Pa3HOCTH. Pa3iioxxeHne MHOrOwIeHa HA MHOXKHUTEIIN:
BBIHECEHUE OOILEr0 MHOXHTEINA 3a CKOOKH, epynnuposka, npumenexue Gopmyin
CcOKpawjénno2o ymuooicenus. Keaopammuulii mpéxunen, pasznodxceHue K8aopamHo2o
MPEXUNEHA HA MHONCUMETNU.
JApoOHo-paniuoHa/IbHbIE BbIPAKEHUS
Crenenb ¢ uensiM  nokazareneMm. lIpeoOpasoBanue  ApOOHO-TMHEHHBIX

BBIPAKCHUIA: CIIOKCHHE, YMHOXCHHE, nenenue. Aneebpauyeckast
0pobb. [lonycmumvle  3HA4eHUsT ~ NEPEMEHHbIX 8  OPOOHO-PAYUOHATLHLIX
svipascenusx. Cokpaujenue aneedpauyeckux opobeil. IIpusedenue

aneebpauveckux opobetl k obwemy 3namenamenio. Jelicmeus ¢ anreeopauyecKkumu
OpobaAMU. CNoJCeHUe, blUUMAanLe, YMHOMCeHUe, OelleHue, 6036e0eHUe 8 CIeneHtb.
IIpeobpazosanue gvipasiceHull, cOOEPHCAUUX 3HAK MOOYJIAL.

KBaaparnbie kopHH

Apudmernueckuii  KBaJpaTHBIM  KopeHb. [IpeoOpa3oBaHue  BBIpAKECHH,
COJICp KAIlUX KBAJIpAaTHbIC KOPHU: YMHOXKEHHE, JE€JICHUE, BEBIHECEHUE MHOXKHUTEIS
U3-T10/] 3HAKA KOPHS, BHeCeHue MHOMCUMes no0 3HAK KOPHL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PaBEHCTBO ¢ EpEMEHHOM.
YpaBHeHus

[TonsiTue ypaBHEHUS W KOpHS YypaBHeHuUs. [Ipedcmasnenue 0 pagHOCUNbHOCHU
ypasuernuti. OQbnracms onpeoenenuss ypagHerus (001acms 0ONYCMUMbIX 3HAYEeHUl
nepemMeHHOl).



JIuHeiiHOe ypaBHEHUE U er0 KOPHH

Pemienne nmHEWHBIX — ypaBHEHUWU. Jluneunoe ypasmwenue ¢  napamempom.
Konuuecmeo xopneu nuwnetinoco ypaenenus. PeuwieHue nuHeuHblX YPABHEHUU C
napamempom.

KBajgpaTHoe ypaBHeHME U €70 KOPHHU

KBanmpatueie ypaBHeHus. Hemonnble KBajapaTHble ypaBHEHUs. J[MCKpUMUHAHT
KBaJpaTHOro ypasHeHus. DopMysna KOPHEM KBaJApaTHOIO YpaBHEHWUS. [eopema
Buema.  Teopema, obpamnas meopeme  Buema. Pemienue  KBaJpaTHBIX
ypaBHEHUI: UCTIOJIb30BaHUE (POPMYIIBI ISl HAXOXKJEHUS KOpHEH, epaguueckuii
MemooO peuleHus, pa3ilodceHue Ha MHodcUmenu, no0bop KOpHell ¢ UCNONIb308AHUEM
meopemvl Buema. Konuuecmeo kopheti k6a0pamuo2o ypasHeHus 8 3a8UcCUMOCU
om e2o ouckpumunauma. buxeadpammuvie ypasnenus. Ypaeumenus, ceooumvle K
JUHEeUHbIM U Keaopamuvim. Keadpammuvle ypasHenus ¢ napamempom.
/{po0Ho-paniuoHaIbLHbIE YPABHEHUS

Pemenune MPOCTEUIINX JTpOOHO-TUHEHHBIX ypaBHeHU. Pewenue
OpOOHO-PAYUOHATILHBIX YPAGHEHUII.

Memoouvl pewenusi ypagnenuii: Memoobl pagHOCULbHBIX NPeobpa308aHuti, Menmoo
3aMenbl nepemeHHou, epaguueckuti memod. Hcnonvzosanue ceoticme QyHKYuti
npu peuleHuu ypasHeHul.

IIpocmeniuue uppayuonanvuvie ypasnenus éuda (fix) =a, [fix]= /g(x)

Vpasnenus euoa X "=a. Vpaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHHH

YpaBHEHHE ¢ JAByMs [EpEMEHHbIMU. JIMHEHHOE YypaBHEHHME C JABYMs
nepeMeHHBbIMU. [Ipsamas kak epaguueckas unmepnpemayus JUHEUH020 YPAGHEHUs
¢ 08YMs1 nepeMeHHbIMU.

[TonsiTue cucrtemsl ypaBHEeHUH. PelieHue cucTeMbl ypaBHEHHUI.

Metonbl pelLIeHus CHUCTEM JIMHEHHBIX ypaBHEHUI C JBYMSI
MEPEMEHHBIMU: 2paduyuecKui Memoo, Memoo CI0HCeHUsl, METO]T TTIOJACTAaHOBKHU.
Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBeie  HepaBeHcTBAa. (CBOWCTBA  YHUCJIOBBIX  HeEpaBeHCTB. [IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAYCHUSIX IEPEMEHHBIX.
HepaBenctBo ¢ mepemennoil. Ctporue u HecTporue HepaBeHCTBa. OJOracmb
onpeodeneHus Hepagencmaa (0061acms 00Ny CMUMBIX 3HAYEHUL NePeMEHHOLL).
Pemienne TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewienue xeaopammuvix nepagencms:
UCNONIb306aHUE CEOUCME U 2papuKa K8AOPAMUYHOU YYHKYUU, MEMOO UHMEPBALO8.
3anuce pewenus K6aOpamHo20 HepageHcmaa.

Pewenue yenvix u opobro-payuonanvbHulx HEpaAgeHcme MenmoooM UHMEPEALO8.
CucremMbl HEPABEHCTB

CucTeMbl HEPABEHCTB C OJHOM INEpPEMEHHOM. PemieHne cucTeM HEpPAaBEHCTB C
OJIHOM TIEpEMEHHOM: JMHEUHBIX, kKeaopamHuulx. 1300pakeHne perieHus CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM. 3alUCh PEUIEHUS CUCTEMbI HEPABEHCTB.
DOyHKIUHA



IonsiTHe PyHKUIUM

JlekapTOBBl KOOpPAMHATBHL HA IUIOCKOCTH. POpPMHUPOBAHME NPEACTABICHUNA O
METANpeJIMETHOM TIOHSATHUU «KOOpAMHATB. CrnocoObl 3amaHus (DyHKITHI:
aHanuTU4YeCKui, rpaduueckui, TaOmuuHblil. ['paduk ¢yukuu. [Ipumepst
GYHKINUNA, TOMy4aeMbIX B TIPOLIECCE HCCICAOBAHUS PA3IUYHBIX PEATBHBIX
MIPOIIECCOB U pelleHus 3ajay. 3HaueHue (yHKIuU B Touke. CBoiCcTBa (hYyHKITUI:
o0nacTy  ompeneNieHWs,  MHOXECTBO  3HAUCHHWM,  HYJIH,  POMEKYTKH
3HAKOIIOCTOSIHCTBA,  YEMHOCMb/HeUeéMHOCMb, TPOMEKYTKH ~ BO3pAacTaHUs |
yObIBaHMsI, HAMOOJbIIIEE U HAMMEHbIlIee 3HaueHus. VccienoBanue QyHKIUMU 1o eé
rpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocms gynxyuu. Kycouno sadannvle yHkyuu.

JIuneiinas pyHkuus

CpoiictBa W Tpaduk ITHHEHHOW QYHKIUU. YTIOBOH KOXDOHUIMEHT NPSIMOHU.
Pacnonoxxenne rpaduka AuHEHHOW (YHKIMH B 3aBUCHUMOCTH OT €€ YIJIOBOTO
ko3 punrenta u ceodogHOro uineHa Haxoowcoenue kodhpuyuenmos nunenHou
@YHKYUU no 3a0aHHBLIM YCIOBUAM: NPOXONHCOEHUE NPAMOU Yepe3 08e MOUKU C
3A0AHHLIMU  KOOPOUHAMAMUY, NPOXOJCOeHUe NPSAMOU uYepe3 OAHHYI0 MOUKY U
napanieibHou OAHHOU NPSAMOU.

KBagpaTtuunas gyHkuus

CgoiicTBa u rpaduk kBaapatnuHou ¢yHkIuu (mapadona). [locmpoenue epaguxa
KkeaopamuuyHou @ynkyuu no moukam. Haxoxaenue Hynedl KBaJpaTHUYHOU
byHKINU, MHOJ*CECMBA 3HaveHu, NPOMENCYMKO8  3HAKONOCMOSHCMEA,
NPOMENCYMKO8 MOHOMOHHOCTIU.

OOpaTHasi NPONOPIHOHAIBHOCTH

CpoiicTBa pyHkimn y=k. [‘unepbona. y= k/x.
X

I'paghuku gynkuyuir. Ilpeoobpazosanue epaguxa gynkyuu y=f(x) ona nocmpoerus
epaghuxos hynkyutl 6uoa

I'papuxu gynxyuii , , ,

ITocnenoBaTe IbHOCTH M IPOTPECCUH

YucioBass mnocienoBaTeabHOCTh. [IpuMepbl YHCIOBBIX MOCIEA0BATEIBHOCTEM.
beckoHeuHble mocae0BaTEILHOCTH. AprudMeTHIECKas Iporpeccus u e€ CBOMCTBA.
I'eomeTpuueckast nporpeccusi. Popmyna oowe2o uneHa u cymmol n NEPEbLX YleHO8
apugmemuueckol u eeomempuieckou npoepeccuti. Cxooauancs ceomempuyeckas
npoepeccusl.

Pemenue TeKCTOBBIX 3a/1a4

3amaum Ha Bce apuMeTHUEeCKHE JeHCTBUS

Pemenue TekcToBBIX 3a7a4 apudmeTudeckum crocodom. Mcnonap3oBanue Tadiuil,
CXEM, YEePTEKEH, APYTUX CPEIICTB MPEICTABICHUS JAHHBIX MIPU PEIICHUH 3aJaUHu.
3anaum Ha ABUKeHHUE, PA00Ty U MOKYIKH

AHalM3 BO3MOXHBIX CHUTYyalldid B3aMMHOTO PAaCMOJOKEHUS OOBEKTOB IMPU HX
JBIKCHUH, COOTHOIIEHUSI 00BEMOB BBITIOJHIEMBIX PA0OT MPHU COBMECTHOM padoTe.
3amaum Ha YACTH, J0JIH, MPOLEHTHI



Pemenve 3amay Ha HAXOXKJEHUE YACTH YMCIA M YHCIA MO ero 4actu. PemieHue
3a/1a4y Ha MPOIEHTHI 1 oyn. [[puMeHeHre mponopuil mpy penieHn: 3a1ad.
Jloruueckue 3aga4u

Pemienne normyeckux 3anad. Pewenue nocuyeckux 3a0au ¢ nomowpro 2pagos,
maobauy.

OcHOBHBbIe  MeTOJAbl  pellleHUusl TEKCTOBBLIX  3aja4: apu(PMETHUCCKHUH,
anreOpanueckuii, mnepedop BapuaHTOB. Ilepguunvie npeocmasnenus o0 Opyeux
Memooax peuwienus 3a0ay (ceomempuieckue u epaguyeckue memoowl).
CraTtucTuka U Teopusi BeposiTHOCTEl

Crarucruka

TabnuuHnoe u rpaduyueckoe Mpe/CTaBICHUE JAHHBIX, CTOJI0YAThIE W KPYTOBbHIE
ayarpamMMmbl, Tpadukd, TPUMEHEHHE auarpaMm H TrpaduKoB IS OMHCAHUS
3aBUCUMOCTEH pEalbHBbIX BEIWYHMH, W3BIeUeHUE UWHopManuu w3 TaOJIHIl,
muarpamMMm U rpadukoB. OmnucarenbHbIE CTATUCTUYECKUE TOKA3aTeNd YHUCIOBBIX
HAaOOpOB: cpemHee apudMETHIECKOE, Meduana, HauOOJbIIee W HaWMCEHBIICES
3HauYeHus1. Mephl pacCeMBaHUs: pa3Max, OuUcnepcus u Cmanoapmuoe OmKIOHeHue.
CiyvaitHas W3MEHYMBOCTh. M3MEHUYMBOCTH, mpu  U3MeEpeHusx. Pewarowue
npasuia. 3aKOHOMEPHOCMU 8 USMEHYUBLIX BENUUUHAX.

Ciy4aiiHbie COObITHS

CrnydaifHble ONBITBI (IKCIEPUMEHTBI), JJECMEHTapHbIC CIIydailHbIe COOBITHS
(ucxonpl). BepostHOCTH sneMeHTapHBIX COObITHH. COOBITHS B CIyYalHBIX
IKCIIEPUMEHTaX U OJIarONmpHUSATCTBYIOIINE dJIEMEHTapHbIE COOBITHSA. BeposTHOCTH
CIIy4alHBIX COOBITHI. OMBITH C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU.
Knaccuueckrie  BEpOSITHOCTHBIE  OMBITBI  C  HUCIIOJIB30BAaHUEM  MOHET,
KyOuKoOB. IIpedcmasnenue cobvimuii c nOMOWbIO ouazpamm
Diinepa. [Ipomusononodicuvie codvimus, oOveouHeHue u nepecederue CoObLIMULL
Ilpasuno cnoocenus  eepoamuocmeit. Cnyuaunwviti  6vlbop. Ilpeocmasnenue
aKcnepumenma 8  eude  Oepesa. Hezasucumvle  cobvimus. — YmHoodwceHue
sepossmuocmetl  Hezasucumvlx — coovimuil. [locieoosamenvuvle  He3agucumvle
ucnvimanus. IlpeacraBieHne 0 He3aBUCUMBIX COOBITHSIX B KU3HHU.

Inemenmvt KOMOUHAMOPUKU

Ilpasuno ymnoocenus, nepecmanosxu, gaxmopuan uucia. Couemanusi u 4ucio
couemanuil. Dopmyna uucna couyemanutl. Tpeyeonvnux Ilackania. Onvimovl ¢
OOLUUM  HYUCTIOM PABHOBO3MOJICHBIX dJIEMEHMAPHLIX coOblmutll. Buiuucnenue
8epOSIMHOCMELL 8 ONLIMAX C NPUMEHEHUEM KOMOUHamopHvlx gpopmyn. Ucnvimanus
bepnynnu. Yenex u neyoawa. Beposmnocmu cobvimuii 6 cepuu UCNbIMAHULL
bepnynnu.

Crhyuaiinvie geuyuunbl

3HaKomMcmeo co CHy4auHbLIMU 8eIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX
cayyauHnvlx  eenuyun.  Pacnpedenenue  eeposmmocmen.  Mamemamuueckoe
oorcudanue. Ceolicmea mamemamuyeckoeo odicuoanus. Ilonamue o 3axowue
bonvuiux yucen. Msmepenue eeposmuocmei. lIpumenenue 3axona 6o1vuux yucen
8 coyuono2uU, CMpPaxo8aHuu, 8 30pPA8oOXPAaHeHUU, obecneyeHuu 06e30nacHOCmu
HaceNleHUsl 8 YPe38bIUALHbIX CUMYAYUSIX.



«I'eomeTpus» B 7 — 9 kiaccax

I'eomeTpuyeckue purypol

Durypsl B reOMETPUHU M B OKPY KalolIeM MUpe

I'eomerpuyeckas ¢urypa. @opMupoBaHUE MPEICTABICHUNH O MeETANpPeIMETHOM
MOHATUU «PUTypay.

Touka, nMuHUA, OTPE30K, MpsiMasi, JydY, JIOMaHas, IJIOCKOCThb, YroJl, OMCCEKTpuca
yrIJjia ¥ €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbBHUKH, KPYT.

OceBass cummeTpus TreoMmerpuueckux ¢uryp. lleHTpanbHas cuMMeTpus
reoOMEeTpUYECKUX puryp.

MHOroyrojbsHuKu

MHOroyroJIbHUK, €r0 3JIEMEHTBI U €ro CBOMCTBA. Pacmo3HaBaHUE HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. Bbinykivie U HegblnyKivle MH020Y201bHUKU. lIpaBUiIbHBIE
MHOTOYTOJIbHUKH.

Tpeyronbuuku. BeicoTa, Meanana, OucceKkTpuca, CpeaHsisl JIMHUS TPEyrobHUKA.
PaBHOOEApEeHHBIN TPEYroJbHUK, €ro CBOMCTBA W IpPHU3HAKH. PaBHOCTOPOHHUM
TpeyroyibHUK. [IpsIMOYTOJIbHBIN, OCTPOYTOJIBHBIM, TYHOYTOJbHBIM TPEYTOJbHUKHU.
Buemrnue yrisl TpeyroyibHuKa. HepaBeHCTBO TpeyroyibHUKA.

UYerpipéxyronpuuku. [lapamnenorpamMm, pomO, TPSMOYTOJBHHMK, KBajpart,
Tpaneuusi, paBHoOeApeHHas: Tparneuus. CBOICTBA M MPU3HAKU MapalijiejorpaMma,
pomba, IpsIMOYTOJIbHUKA, KBaJpaTa.

OKpYyXKHOCTH, KPYT

X sneMeHThl M CBOWCTBA; LEHTpPAJIbHbIE W BHUCAaHHBIE yribl. KacarenpHas u
cexyujasi K OKpy>KHOCTH, Ux cgoticmea. BriicaHHbIE U OTIMCAHHBIE OKPYKHOCTHU JIJIS
TPEYTOJIBHUKOB, YemblpEXY201bHUKOE, NPAGUNbHBIX MHO20Y201bHUKOS.
I'eomeTpuyeckue pUrypsol B NpocTpaHcTBe (00bEMHBIE TE1A)

Mmuozoepannuk u e2o snemenmol. Hazeanus MHO202DAHHUKO8 C PA3HbIM
nOJI0JCeHUemM U Koauyecmeom epaweti. IlepBUUHbIE MPEICTABICHUS O NMUPaAMHUJIE,
napajienenunene, npusMme, chepe, mape, MWIMHAPE, KOHYCe, UX dJIeMEHTax M
MPOCTEUIIINX CBOMCTBAX.

OTHOIEHUA

PaBencTBO uryp

CBoiicTBa paBHBIX TPEYTOILHUKOB. [Ipu3Haku paBeHCTBA TPEYTOILHUKOB.
[MapaaieIbHOCTH NPSAMBIX

[Ipu3Hakn u CBOMCTBAa TNapaUIEIbHBIX NPSAMBIX. AKCUOMA NAPAIIETbHOCTU
Eexnuoa. Teopema @aneca.

IepnieHauKyJAsIpHBbIE NPSIMbIE

[Ipsamoii yroa. Ilepnenaukynsap k npsmoin. Hakinonnas, npoekius. CepelnHHbIN
NEePHeHAUKYIIAp K 0Tpe3Ky. Ceolicmea u npusHaxKu nepneHOUKyIapHOCHu.
Ilooooue

Ilponopyuonanvuvie ompesku, nooodue ¢ueyp. Ilooobuvle mpeyeonrbHUKU.
Ipusnaxu nooobus.

B3aumHoe pacnoJio:keHne IpsiMOi U OKPYKHOCTH, 08YX OKPYIHCHOCHIELL.
HN3MepeHnst M1 BbIYUCJICHUS



Bean4uHbl

[lonsatue Benmuuubl. [nuHa. M3mepeHnune mivHbL. EQUHULBI U3MEPEHUS IJIUHBI.
Benmuuuna yria. I'pagycHas mepa yria.

[Tonarue o miomanu miaockon ¢urypsl U e€ cBoicTBax. M3mepenue mioimaaei.
Enunauibel namMepeHust I01a .

[IpencraBnenne o6 o0béMe u ero cmoiicTBax. M3mepenue oObéma. EnuHMIIBI
U3MEpeHUs 00bEMOB.

N3mepenusi u BbIYMCIEHUS

NHCTpyMEHTBI 111 UBMEPEHUN U MTOCTPOCHUMN; U3MEPEHUE U BBIYMCIICHUE YIJIOB,
JUIMH (paccTosiHui), momaaeid. Tpuronomerprudeckue (PyHKIIMU OCTPOro yria B
NPSIMOYTOJIBHOM  TPEYTOJIbHUKE TpucoHomempuueckue  QYHKyuu  mynozo
yena. Beruucnenue AJIEMEHTOB TPEYTOJIbHUKOB c UCII0JIb30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOmEeHu. DopMynbsl IUIOMIAAd  TPEYroJibHUKA,
napajjieiorpaMmMa M €ro 4YacTHBIX BHUIOB, (OPMYJBl JUIMHBI OKPYKHOCTH U
mwiomanu  kpyra. CpaBHeHue W BbluMcleHUe  IUiomaae.  Teopema
[Indaropa. Teopema cunycos. Teopema xocumnycos.

Paccrosinus

Pacctostnue mexny Toukamu. PaccrosiHue OT TOUYkKM 110 mpsiMoil. Paccmosinue
medxncoy gueypamu.

I'eomeTpuyeckue mMocTpoeHust

['eomeTpuueckue MNOCTPOEHUS I WUIIOCTPAlMM CBOMCTB T€OMETPUYECKHUX
duryp.

NHCTpyMeHTBI I TIOCTPOCHMI: LUPKYJb, JIMHEHKA, YroJbHUK. [Ipocmetiuiue
HOCMPOEeHUsT  YupKyliem U JUHEUKOU: NnocmpoeHue Ouccekmpucol yend,
NepneHoOUKyIapa K npsamou, yeud, pagHo2o OaHHOMY,

Ilocmpoenue mpey20n1bHUK08 N0 MPEM CMOPOHAM, O8YM CIMOPOHAM U Y2y MeAHCOY
HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2adM.

lenenue ompesxa 6 0anHoM OMHOWEHUU.

I'eomeTpuyeckue npeodpa3zoBanus

IIpeoOpa3oBanus

[Tonsatue mnpeoOpazoBanus. IlpencraBieHne O MeETampPeAMETHOM TOHSATUU
«mpeoOpazoBanue».fllodoodue.

JIBMsKeHUA

OceBass W  LEHTpaJibHasT  CUMMETpHUS,  HOGopom U  NAPAJLIEIbHbIU
nepenoc. Kombunayuu 08udicenutl Ha nioCKOCMuU U uUx c80UCmada.

BekTopbl U KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[Touatue BekTOpa, ACHCTBHUS HaJl BEKTOPAaMH, UCIOJb30BAHHE BEKTOPOB B
busnke, paznogicenue 6eKmopa Ha cocmasiawue, CKauapHoe npousseoeHue.
Koopaunarsl

OCHOBHBIC TOHSTUS, KOOPOUHAMbL BEKMOPA, PACCMOAHUE MeHCO0Y MOUKAMU.
Koopounamwi cepedunvt ompesxa. Ypasnenus gueyp.

lIpumenenue 6ekmopos u KoopouHam 05 peuleHusi RPOCMeUUUX 2e0MempPUIecKux
3a0ad.

Hcropust MaTeMaTUKH



Bo3znuknosenue mamemamuxu kax Hayku, smanvl eé passeumus. (OcHo8Hble
pazoenvl mamemamuxu. Beloarowuecs mamemamuxku u ux 6K1a0 6 passumue
HAyKU.

beckoneunocms mmuoowcecmsea npocmuix uucen. Hucna u  OnuHwbl  0mMpe3Kos.
Payuonanenvie uucna. Ilompebnocmo 6 uppayuonanvuvix uucaax. ILllkona
Hughazopa

3apoocoenue ancebpvl 6 Hedpax apupmemuxu. An-Xopezmu. Poowcoenue
oykeennou cumeonuxu. Il.@epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o
HAX0MCOeHUU opMyn KopHell aneeOpauyeckux ypasHeHUull cmeneueu, O001bUulUX
yemuipéx. H. Tapmanws, /. Kapoano, H.X. A6ens, 3.1 anya.

llosisnenue memooa Koopounam, noO380JsAI0WE20 NePesooUmMb 2eoOMempudecKue
obvexmol Ha sA3vIK aneeopwl. llossnenue epaghuxos gynxyui. P. Jexapm, I1
@Depma. [Ipumepsl paznuyHvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o Kpoauxax, uucia Dubdonauuu.
3aoaua o waxmamuotul oocke. CX00UMOCHb 2e0MempuiecKoli nPocpeccull.
Hcmoku meopuu eeposimmocmeti: cmpaxosoe deno, azapmusie uepol. 11. Depma,
b.Ilackanw, A. bepuyninu, A.H.Koamozopos.

Om 3emneodenus k eeomempuu. Ilughacop u eco wxona. @anec, Apxumeo. Ilnamon
u Apucmomens. Ilocmpoenue npasuibHbix MHO20Y20NbHUKOS. Tpuccexyus yena.
Keaopamypa «pyea. Yoeoenmue kyboa. Hcmopus uucna n 3o1omoe ceuenue.
«Hauanay Eexnuoa. JI Diinep, H.H.Jlobauesckuii. Mcmopus namozo nocmynama.
l'eomempus u ucxyccmeo. Ieomempuueckue 3aKOHOMEPHOCMU OKDPYAHCAIOULE2O
mupa.

Acmponomuss u eeomempusi. Ymo u xax ysnamu Aunaxcazop, Opamocger u
Apucmapx o paszmepax Jlynwot, 3emau u Coanya. Paccmosnus om 3emnu 0o Jlynvt u
Connya. M3mepenue paccmosanus om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazsumuu mamemamuxu. J1.Dtinep. H.U.Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H.Konmozopos.

Mamemamuxka 6 pazeumuu Poccuu: Ilemp I, wxona mamemamuueckux u
Hagueaykux Hayx, paszsumue poccuiickoco ¢roma, A.H Kpwinos. Kocmuueckas
npoepamma u M.B.Kenowviuu.



TemaTnyeckoe nJIaHUpoOBaHHME, B TOM 4YHCJIE C Y4eTOM padouei

NMPOrpamMmbl
OCBOECHHE KAaKI0N TeMbI

BOCIIUTAHUA C€ YKasaHHEM 4YacCoB,

Aaredpa 9 kiaacc

OTBOAMMBIX Ha

Ne Tema B ToM 4mcte ¢ yaeTom paGodeii mporpaMmsl Yacel no padoueii
BOCIIMTAHMSI nporpaMme
1 | HepaBencrtBa Ypok- urpa «B Mupe HEpaBEHCTBY. 20
IIpoekT «HepaBeHCTBA B KOCMOCE
2 | KBagparnuHas Ypok — nyremectBue «B mup 38
byHKIUA KBaJPATUIHOU (PYHKIIHH
YPOK — COpEBHOBAaHHE MO TEME
«KBaaparunanas GyHKITUS.
Omnmimmana «YMHUKH Poccuny.
[IpenmerHas Henens.
3 | DnemeHTHI KgBect no Teme «CBoMCTBA CTENIEHNY. 20
MPUKIATHON Ypok-urpa no reme «@opMyJibl
MaTeMaTUKH COKPaIIEHHOTO0 YMHOKEHHUS.
[IpoekT mo Teme «3HAKOMBIE U
HE3HaKOMbIe (DOPMYIIbI COKPAILIEHHOTO
YMHOXKEHUS U UX IPUMEHEHUE TIPU
pPELIECHUHN 3a0a9.
Omumnuana «Olimpisy
4 | HYucnoBble Ypoxk-urpa « Mup nocienoBaTebHOCTEN 17
nociegoBaTenbHocTH | [IpoekT «HucioBble Mociaea0BaTEIbHOCTH
B YKHU3HU YEJIOBEKa»
5 | IloBropenue n - 7
CUCTEeMAaTHU3alIHs
y4e0HOr0 MaTepuaia
Hroro: 102
I'eomeTpus 9 kiaacc
Ne Tema B ToM uucIe ¢ yuerom padouei Yacel 1o
MPOrpamMMbl BOCIIUTAHUSA padouei
nporpamMmm
e
1 | Pemienue TpeyrojibHUKOB BupTyanbHas sKCKypcus 16
«Tpuronomerpust — Hayka 00 U3MEPEHUU
TPEYTrOJbHHUKOB)
2 HpaBI/IJ'II)HI)Ie MHOTOYTOJIbHUKH Pemienue nmpakTHKO-OpUEHTUPOBAHHBIX 8
3agad 1-5 OI'D.
3 | dexapToBbl KOOPAWHATHI HA [TpakTuueckas pabora «3mepenue 11
IUIOCKOCTH BBICOTHI IPEAMETA U PACCTOSAHUSA 10O
HCOOCTYITHOU TOYKH))




BeKTOpLI Bukroprna « BeKTOpbI U BETMYHUHBDY 12
Uctopuueckuii skckype «Metoj
KOOPJIMHAT B MOPEXOJICTBE U
BO3/1YXOILJIABAHHEY

FeOMeTpI/IquKI/Ie Buptyanbnas skckypcus « Buabl 13

peoOpa3oBaHUs JBUKEHUH B TPOQeCcCusix»

[ToBTOpEeHUE U cucremaTuzauus | - 8

y4e0HOIr0 MaTepraia

Hroro:

68







