


MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsE€TCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHUs: OHAa O0ECTIeUnBaeT U3YUCHHE NPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oOy4arommxcs
HAyYHBIX TIPEJCTABICHUHA O TMPOUCXOXKACHUA W CYHIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTHIECKOM HAYKOM SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, PO MAaTEMaTHYECKOTO MOJICITHPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOMUMBIX I aJanTalud B COBPEMEHHOM IHU(POBOM
obmectBe. M3yuenwe anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/aTh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOJIBI,
dbopmynupoBath yTBep)kaeHU. OcBOEHUE Kypca aaredpbl 00ecneunBaeT pa3BUTHe
JIOTUYECKOTO MBIIIICHUSI OOYYarOIIMXCSA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AINI0, abCcTparupoBaHue u
aganmornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYUTENBHBI  00BEM
CaMOCTOSITENIbHON ~ JIeATEIBHOCTH OOYyYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00YUEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» ais OCHOBHOTO
o01mero oOpa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
nvHUH: «Yucaa v BRIYHCICHUSY, «ANreOpanveckie BBIPAKCHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkimu». Kaxkgas W3 3THX COIepiKaTeIbHO-METOIUICCKIX
JIMHUHA pa3BUBACTCS Ha MPOTSIKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €ro JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroIuMcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amredpa» BKIIFOUCHBI
HEKOTOPBbIC OCHOBBI JIOTMKH, WPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTUYeCKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. CoaepkaTenpbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Yy4eOHOTO Kypca «AnreOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «UuWClIa W BBIYUCICHUS» CIOYXXUT OCHOBOW IS
JAbHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aITOpPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI IIOBCEIHEBHOM
KU3HHU. Pa3BuUTHE MOHATHSA O YHCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMH M HPPAIlMOHATBHBIMUA YHCIIaMH, (OPMUPOBAHUEM



IPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEpUIEHUE OCBOCHHS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsI U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaroluxcs
MaTEMaTHUYECKOIo amnmnapara, HeoOXOJUMOro Ijsl PELIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Y4eOHBIM MaTepHal TPYHIHPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTHKU Kak
A3bIKa JUIsI TOCTPOEHUS MaTeMAaTUYECKUX MOJENeH, OINMCAaHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, U OBJAJCHUE HAaBBIKAMU
NEeAYKTUBHBIX paccyxkaeHui. [IpeoOpa3zoBaHue cCUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CHOCOOHOCTEN K MAaTEMATUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEIOBaHMs Pa3HOOOPa3HbIX MPOIECCOB U SABJICHUN B MPHUPOJIE
u odmectBe. M3yueHne martepuana CHocOOCTBYET Pa3BUTHIO Y OO0y4aromuxcs
YMEHHMsI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NPEICTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Y4deOHBIH Kypc
«Anrebdpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anre6pa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B HeIeINiO).



COJEP XAHHME OBYUYEHUA
7 KJIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k gapyroi. lloHATne panMOHaIBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHANBHBIX 4Yuced. Apudmernueckue JIEHCTBUS C
palMOHAIBHBIMUA YMCIIaMU. Pelenue 3anad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpENENIeHHEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 00ypNX ynced. IIponeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Jla4H Ha
IIPOLIEHTHI, PEILICHNE 3a7a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TOPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HATypaJIbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHCle MpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

IIlepemeHHBIEe, YNCIOBOE 3HAUYECHUE BBIPAKEHHUS C IepeMeHHOM. [lomycTumMblie
3HA4YEHMsI IEpeMeHHBIX. [IpencraBieHne 3aBUCUMOCTH MEKy BEITMYMHAMU B BUJIE
(dopMmyibl. Beruucienus no popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBWia NPeoOpa3oBaHUs CyMM H
IPOM3BEICHUH, MPaBUjIa PACKPBITUS CKOOOK 1 IPUBEIEHUS TOIOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAIbHBIM I0KA3aTEJIEM.

OpnHounensl u MHOrouseHsl. CreneHp MHOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBajpar
CyMMBl M KBagpaT pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBUja NpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOpPHEHU JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHEHWHBIX ypaBHeHUM. CoOCTaBlICHME YpAaBHEHUH IIO
YCIIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C IOMOIIBI0 YPABHEHH.

JIuneliHOe ypaBHEHHE C ABYMs NEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM MOACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npsiMou. UucnoBele TpoOMeEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOPJMHATHOM IIocKkocTH. [IpumMepsl rpadukos, 3a1aHHbIX (HOpMyIaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. llonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa ¢pyukiuil. Jluneitnas ¢pyukmus, e€ rpadgux. I'paduk Gynkunn
y = [x|. I'paduueckoe pemieHve JIMHEWHBIX ypaBHEHWW U CHCTEM JIMHEMHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BIYMCICHUS

KBanmpatubiii kopenb u3 uucia. [loHstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TPUOIIKEHUST HppalMOHAIbHBIX yrcen. CBolicTBa apu(MEeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YUCIIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUSAM. [[eHiCTBUTEIIBHBIE YHCTIA.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ ceoricTsa. CTaHmapTHas 3alKUCh YHACIA.

AnreOpandeckue BRIpaKCHUSIAJTre0pandecKue BhIPaKeHusi

KBagpaTHbpii = TpEXuieH, pas3ioKEHUE KBAJAPATHOIO  TpEXwieHa Ha
MHOKHTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CrnoxxeHue, BbIUUTAHUE, YMHOXCHHUE, JEJICHUE alreOpanyeckux ApoOeH.
PannonanbHble BBIpa)KEHUS U UX IPE0Opa30BaHUE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHUS] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimure ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTals YpaBHEHHUH C JBYMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JAByMS IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHENHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OIHOM MEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKIMNPYHKIUHA

[Monsitue ¢ynkmuu. OOIacTh OMNpEAeNieHuss UM MHOXECTBO 3HAYEHHM
dbynkiuu. CiocoOsI 3a1aHus GyHKITUI.

I'paduk dynkuuu. Utenwe cBoicTB (yHKIUU 1o e€ rpaduxy. IIpumeps
rpaukoB QyHKUUMN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIMU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIMOHAIBHEIC
3aBHCHUMOCTH, UX rpaduku. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PanmonanbHpie yncna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YMCIIA
KaKk OECKOHEUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyeckue HAEWCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIEeM MHpE.

[TpubnmxEéHHOE 3HAUECHUE BEIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHuE. Pellienrue ypaBHEHN M, CBOAAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanparnoe ypaBHeHue. IIpumepsl pemeHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEU PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune apoOHO-palMOHaNbHBIX ypaBHEHMU. PelieHue TEKCTOBBIX 3azady
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEpEMEHHBIMU U ero rpaduk. Pemienue cuctem nByX
JIMHEWHBIX YPABHEHHM C ABYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHH,
OJIHO U3 KOTOPbIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
VHTEPIPETaLNs] CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

YucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'paduueckas uHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUHA

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGomna, xkoopauHATHI
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHU NapadOJIbL.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.



Yucnosele  mociaenoBaTEIbHOCTUYHMCIAOBBIE  MOCTIEI0BATENbHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE TIOCJIEI0BATEIBHOCTH
peKkyppeHTHOH popMyoit u hopMysIol 1-ro WieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. Qopmyinbl n-ro djieHa
apu(MeTHYECKON U TEOMETPUUYECKOI MPOTrPeCCHii, CyMMBI IIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TEeOMETPUUYECKOW MPOTPECCHIA
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIMOHEHUHUAIBHBIA POCT.
CioHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHKEHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaTnu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEeM, CBI3aHHBIX
C MpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUHM BCEW KU3HU IS YCHEHIHOM MpodecCHOHaIbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
INOCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOPa30BAHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHHUH, YMEHHIO BUJAETH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAallUE B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak cQepbl 4YeloBE4EeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBWIM3ALMH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO IMPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECaX CBOErO
30pOBbsl, BEAEHUA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa IIPUMEHEHNE MAaTEMAaTUYECKUX 3HAHWM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpY’KAIoLIEH cpeabl, IMJIAaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH WX pEeIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COLMATBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHUCIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAaeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBHS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONICHWA MEXIy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpEJCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccuuKalu, OCHOBAaHUs Jii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymIHpOBaTH U NPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, C€IUHUYHBIC, YAaCTHBIE W O0OIIHe,
YCJIOBHBIE;



BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npenjgaraTb  KpUTEpUU A BBISBICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

JieN1aTh BBIBOJABI C MCIIOJNb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aK/IIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXKHBIE JOKa3aTEJIbCTBA
MaTeMaTHUYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTAllMl0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOMpaTh Crmoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApMAHTOB pEUIeHMs, BHIOMpaTh HauboNee NOAXOAAMMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe HccieaoBaTe/ILCKHeE 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIME MPOTUBOPEUYUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JlaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

OPOBOJIUTH 10 CAMOCTOATENIBHO COCTABIEHHOMY IUIaHY HECJIOXKHBIH
OKCMEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy cOOO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIEI0BAaHMs, OLICHWBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pELIeHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATH WU HMHTEPIPETUPOBATH
MH(POPMALIMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNpPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HHOM Trpadukod U uX
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALUU MO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YueOHbIe 1eliCTBHUA:



BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOUIEHHUS, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYE€HHbBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYK/1aeMOU TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOUCK
pellIeHusl, COMOCTaBISATH CBOM CYXIEHHS C CYXKISHUSIMH JIPYTUX
YYaCTHUKOB JHuanora, oOHapy>KMBaTh pa3iMude€ U CXOACTBO MO3MUIUH, B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThl  pElIeHHs]  3aJayd,  JIKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIMTOPUH;
NOHMMATh W HUCHOJb30BaTh  MpPEUMMYyIIECTBA  KOMaHJIHOM U
WHIUBUYyAIbHOM pabOThl TpPH PELICHUH Y4YEOHBIX MaTEeMaTHYECKUX
3ajady;

IPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPTraHU3aIUIO
COBMECTHON pabOThI, pacmpenensaTh BUIbI padOT, JIOTOBapHUBATHCS,
00CYXKJaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUS HECKOJIbKHUX
JIIOJIEH;

y4acTBOBaTh B TpYNINOBBIX ¢opMax paboTel (oOcyxaeHus, 0oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbl U JpYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPJIMHUPOBATH CBOU JACHCTBUS C IPYTUMU WICHAMH KOMaH/bI,
OIICHMBATh KAYECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(hopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranmsanms:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, QITOPUTM PEUICHMs 3aaud (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3a1auu;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABICHHON 1ENIU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WU HEIOCTIKCHUS 1IEIH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMHCA IOJYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BoimonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(MeTHUEeCKHe
JEUCTBHUS C PAalMOHAIIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHMs YHCIOBBIX BBIPAXKEHUN, NMPUMEHSTH pa3zHOOOpa3HbIE
CrocoO0bl U MPUEMBI BBIYMCICHUS 3HAUEHUN IPOOHBIX BBIPAKEHUI, COJEpKaLIUX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTe OT onHOM (POpPMBI 3amUCH YUCEN K Apyro (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYI), OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIIA.

OKpyrasTh YKcIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE AEUCTBUSA CO CTENEHSIMHU C HATYPaJIbHBIMU
IIOKa3aTeJIIMH.

[IpuMeHATh  NpPU3HAKKM  JACIUMOCTH,  PA3JI0XKEHUE HAa  MHOXHTEIU
HaTypaJbHbIX YUCEIL.

Pemate mpaxkTHKO-OPUEHTUPOBAHHBIC 33Ja4H, CBS3AHHBIE C OTHOILLECHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMM, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 331a4 ¢ YY4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccMaTpUBAEMbIX OOBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonp30BaTh aiaredpanyecKkyrd TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxomuth 3HaueHHs: OyKBEHHBIX BBIPQKCHHMH TNpPHU 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IIEJIOTO  BBIPAKEHHUS B MHOTOUJICH
IPUBEIEHNEM NIOJOOHBIX CIaraéMbIX, pACKPhITHEM CKOOOK.

BBINONHATE yMHOKEHME OJHOWICHA HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOXWTENs, TPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHUs (HOPMYJI COKPAILEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3oBaHUsl MHOTOUYIEHOB JUIsl PELICHUS PAa3jIMYHbIX 3aja4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTeIsIMUA IS
IpeoOpa30BaHUs BBIPAKECHUII.



YpaBHeHMS U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbHOMY eMmy. IIpoBepsTh, siBaseTcs
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI MPU PEIICHUH JIMHEUHBIX YpaBHEHUHN U UX
CHCTEM.

[TonbGupate mnpuMepsl Map 4YHUCEN, SBIAIOMIUXCS PEIICHUEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOAUTH MPUMEPHI pPEIICHUS
yYpaBHEHHUSL.

Pewmiate cuctemsl 1ByX JMHEHHBIX YPaBHEHU C ABYMs IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYeHHBIN PE3yJIbTaT.

DyHKIUU

N300pakath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku TUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINH Yy = [X|.

OnuceiBaTh C MOMONIbIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HAa, KOJWUYECTBO, CTOUMOCTb,
IPOU3BOJUTENBHOCTD, BpEMSs, 00bEM pabOTHI.

Haxoauth 3HaueHne (yHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS W aHaU3a MH(OpManuwu,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIMIO U3 TpadMKOB PeasIbHbIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydaJdbHBIE MPEICTABICHUS O MHOECTBE JIEUCTBUTEIBbHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHUCJ1a TOYKaMH Ha KOOPJAMHATHOU MPSAMOU.

[IpumeHsATh TOHSTHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHbIe KOPHU, HCHOIb3Ys
CBOWCTBA KOPHEMN.



Hcronp30BaTh 3amucy OONBIIMX M MAJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeit u creneHei uncna 10.

AuredpanyecKue BbIPpaKeHUs

[IpyMeHATP TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa30BaHus BbIpAXKEHUH, COJEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTeIeM.

BrIMOMHATE TOXIIECTBEHHBIC MPEOOpPA30BaHUS PAITMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHsTh npeodpa3oBaHus BbIPAXKEHUM I pelleHUs] pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON NPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemiats nuHEiHbIE, KBaJIpaTHbIC YpAaBHEHUS U pallMOHAIbHBIE YpPaBHEHMS,
CBOJISAILIMECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMHU.

[IpoBOAUTHE MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM YPaBHCHHWH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUuecKux MpencTaBieHni (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHUCTEMA YPABHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CilOBECHON (HOPMYIMPOBKU 3ajaud K €€ anreOpanyeckoiu
MOJENN C IIOMOULIBIO COCTABJIEHUS YPABHEHUS WM CHUCTEMBl YpPaBHEHHIA,
WHTEPIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4U MOJYYEHHBIN PE3ybTaT.

[IpuMeHsATh CBOWCTBA YKCJIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpauyuecKky0 WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[ToHnMaTh ¥ KCMONB30BaTh (PYHKITMOHAILHBIE TIOHATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpENEeNsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTApHBIX (PYHKINUN BUA!

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBONA
dbyHnkiuu 1o e€ rpaduxy.

K koHiy oOyueHus B 9 kiacce oOydarOHIMICS MOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHANIbHBIC YUCIIA.

BremmonasaTe  apudmMernueckne ACUCTBUS C  pallMOHATBHBIMH  YHCIIAMH,
coyeTass YCTHbIE U TIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYMCICHUS C
UppalMOHAIbHBIMU YUCIAMU.



HaxonuTte 3HaueHusi CTENmEHEM C LENbIMHA MOKAa3aTelsIMA U KOPHEW,
BBIUHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHKCIA, BBINOJHATh MPUKUAKY peE3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIC YPAaBHEHHS, YPAaBHEHUSA, CBOJISAIIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAIEHBIE YPABHECHHSI.

Pemare cuctembl ABYyX JIMHEHMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISICTCS JIMHENHBIM.

Pemate TekcTOBBIE 3alayu  anreOpandecKUM CHOCOOOM €  MOMOUIBIO
COCTABJIEHUS] YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUM C JBYMS [IEPEMEHHBIMMU.

[IpoBOAMTE MPOCTENUIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, M300pa’KaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW NPSMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, U300pa)xaThb pEIICHHE CHUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aUChIBATh PEHIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHbIX 3a/1a4.

DyHKUIMHA

Pacnio3naBath (yHKIIMM W3y4deHHBIX BHUAOB. [loKa3pIBaTh CXEeMaTUYECKU

pacmojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpapuKoB (PYHKIMM BUOA: y = kx,
=kx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U M300pakaTh CXEMATHUYECKU TPAPHUKU KBaJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpadukam.

Pacnio3zHaBath kBajpaTHUHYH (QYHKLHIO MO (popMmyrse, NIPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCAECA0BATEILHOCTH H IPOTPEeCCHH

PacnioznaBath apumMeTnyeckyro U T€OMETPUUYECKYI0 IIPOTPECCHM IIpH
Pa3HbIX CIIOCO0AX 3a7aHMsL.

BbINONMHATE  BBIYMCIEHUS C€  HWCIOJIB30BAaHMEM (GOpMYyaT N-ro 4jaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecChii, CyMMBI IIEPBHIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBAaTEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amauun, cBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEIHLHOCTSIMH, B TOM
YUCJIe 33/1a4M U3 PEATbHON KU3HU (C UCIIOJIh30BAHUEM KaIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHU).
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 0011€ero 00pa30BaHUs

1

Yucna ¥ BEIUMCIIEHUS

1.1

BI:IHO.HH}ITB, coucrasa YCTHBIC n IIMCBbMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PallMOHAIBHBIMU YHCIaMU

1.2

Haxozme 3HAYCHUA YUCIIOBBIX BBIpa)KeHHﬁ, MMPUMCHATH
Pa3HOOOpa3HbIE CIIOCOOBI M MTPUEMBI BRIYUCIICHHS 3HAUYEHUN JPOOHBIX

BBIpOXEHUH, collepKaluX OOBIKHOBEHHBIE U JIECTUYHBIE IpOOH

1.3

[lepexoauth oOT oOmHOW (GOpPMBI 3amUCH YHUCET K  JIPyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B [ICCATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " yrnopssa0o4uBaTh paliluOHAaJIbHBIC YUCIIa

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKUIKY W OLICHKY pEe3yJbTaTa BBIYUCICHUH, OLICHKY
3HAYEHUM YHUCIOBBIX BBIPAKECHUW. BBINOIHATH JIEUCTBUS €O

CTCIICHAMMU C HATYpaJIbHBIMHU ITOKa3aTCIIsIMU

1.7

HpI/IMGH}ITB MNPpU3HAKHW ACIIUMOCTH, Pa3JIO)KCHUC HAa MHOXUTCIN

HaTypaJIbHBIX YHCEll

1.8

Pemlate  NMpakTUKO-OpPUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILICHHEM BEJIMYMH, IIPONOPLUUOHAIBHOCTBIO BEJIMYMH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pPE3yJbTaTbl pELIEHUs 3axad ¢
Y4ETOM OTPaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHS

2.1

Hcnonb3oBath anredbpanvyeckyro TEPMHUHOJOTHIO U CHUMBOIIHKY,

PUMEHSATH €€ B PoLIecce OCBOSHHS yUeOHOTro MaTrepuasia




2.2

Haxonute 3HadyeHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

S3HAYCHHUAX MEPECMCEHHBIX

23

BommonHATe 1peoOpazoBaHUs IIEJIOTO  BBIPAXKEHHUS B MHOTOWIEH

MIPUBECHUEM TOJJOOHBIX CJIaraeMbIX, PACKPbITHEM CKOOOK

24

BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYICHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaJapara CyMMbl M KBajpara

pasHoOCTH

2.5

OCyH_[eCTBJIHTB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKUTCIIU C ITIOMOIIBIO
BBIHECEHHS 33 CKOOKH O6I.H€l"0 MHOXUTCJIA, TPYIIIIUPOBKU ClIaracMbIX,

npUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOXKECHHUS

2.6

[TpumeHsaTH peoOpa3oBaHKsl MHOTOYICHOB JJISl PELICHUS Pa3IUnYHbIX

3aaa4 U3 MaTeéMaTuKH, CMEXHBIX ITPEAMCTOB, 13 peanLHoﬁ IMPAKTHUKHU

2.7

Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMHU I10KA3aTEISIMU

U1 IpeoOpa30BaHUsl BbIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemrate JsMHENHBIE YpaBHEHHs C OJHOW IIEPEMEHHOW, NPUMEHSSA
IIpaBWJIa MEepexoaa OT UCXOJHOTO ypaBHEHHS K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, ABAAETCS JIU YUCIO KOPHEM YPABHEHUS

3.2

[IpumensiTb rpaduueckue METOAbl TPHU  PEIIEHUU JIMHEHHBIX

YPaBHEHUN U UX CUCTEM

33

[TonGupath npuUMephl ap YUCEN, SABISIOMUXCS PEIICHUEM JTUHEHHOTO

yYpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

34

CTtpouTth B KOOpAMHATHOM TIOCKOCTH IrpauK JMHEHHOTO ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI

peLIeHusl ypaBHEHUS

3.5

Pemats cuctemMbl IBYX JUHEMHBIX YPAaBHEHUU C JBYMSI IEPEMEHHBIMHU,

B TOM YHCIIE TpapUUECKU

3.6

CocTaBiaTh U pemarh JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHHH 110 YCIOBUIO 3a/1a4d, HHTEPIIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. yHkImu

4.1

N300paxaTh Ha KOOPAMHATHOW MHPSAMOM TOYKH, COOTBETCTBYIOIIUE
3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, WHTCPBAJbI, 3alMCHIBATh

YHUCJIOBBIC TPOMECIKYTKH HA aﬂre6panqec1<0M S3BIKC




4.2

Ormeuatrs B KOOpI[I/IHaTHOI\/'I IIIOCKOCTH TOYKHM 110 3aJaHHBbIM

KOOpJIMHATAM

43

Crpouth rpaduku nuHEHHBIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

4.4

OnuceBaTh ¢ MOMONIBI0 (PYHKIIMH H3BECTHBIC 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, II€HY, KOJMYECTBO,

CTOMMOCTb, POU3BOUTEIHHOCTD, BpeMsi, 00bEM pabOThI

4.5

HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHUIO € apryMeHTa

4.6

[TonumaTts rpaduyeckuid croco0 TMpEeACTaBIEHUS M aHAIU3a
uHpOpMaMY, W3BIEKATh W HMHTEPHPETHPOBATh HH(poOpManuio wu3

rpauKOB peabHBIX MPOLECCOB M 3aBHCUMOCTEH

8 KIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucia ¥ BEIYUCICHUSA

1.1

Hcnons3oBaTh HavyaJbHbBIE MIpeACTaBICHUS o MHOKECTBE
NEHUCTBUTENBHBIX YUCEN JIJIsi CPAaBHEHUS, OKPYTJICHUS W BBIYMCICHHIA,
n300pakaTh JIEUCTBUTEIbHBIC YKCJIa TOYKAMU Ha KOOPIWHATHOMN

IpsAMOI

1.2

[IpumensTh MOHATHE apU(METUYECKOTO  KBaJpaTHOTO  KOPHS,
HAaXOJOUTh KBaJpaTHbIE KOPHHU, HWCIONB3ysd TMPU HEOOXOIMMOCTH
KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHus BBIPAKEHUH, COAepKAIIUX

KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOKMCTBA KOPHEH

1.3

Hcrmonp30BaTh 3amucd  OOJBIIMX W MaJIBIX YHCET C IIOMOIIBIO

JECSITHUHBIX Apobeii u creneneit uncna 10

AnrebpanyuecKue BHIPAKCHHS

2.1

[IpuMeHATh NOHATHE CTENEHU C LEIbIM IO0KA3aTesleM, BBIITOJIHATh
npeoOpa3oBaHUs BBIPAXKEHHUH, COIEPKAINIUX CTENEHH C IIeNIBIM

ImoKa3aTcjicM

2.2

BBIMONHATE ~ TOXAECTBEHHbIE  MPeoOpa3oBaHUA  PALMOHAIBHBIX

BBIPQKCHHII HA OCHOBE MpAaBUJ JACHCTBUI HAJ MHOTOWICHAMHU U




anreOpandecKuMu ApoOsSIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIN

24

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUS Pa3TMYHBIX

3aa4 U3 MaTeMaTukKu, CMCKHBIX IMTPEAMCTOB, U3 peaHBHOﬁ IMMPAKTUKNU

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U palOHAIbHbIE
YpaBHEHUS, CBOISIIMECS K HUM, CUCTEMBI JIByX YpPaBHEHUU C ABYMs

MNEPEMEHHBIMU

3.2

[IpoBoauTh IPOCTEHIINE WCCIECNOBAaHUS YPAaBHEHHM U  CHUCTEM
yYpaBHEHHMH, B TOM YHCIE€ C HPUMEHEHHEM TIpapuuecKux
npeacTaBiIeHuid (yCTaHaBIMBaTh, UMEET JH YpaBHEHHE WJIM CHUCTeMa

YpaBHEHUI pellIeHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpOoYee)

33

[lepexoguth OT cinoBecHOW  (OpPMYTUPOBKM 3amaud K €€
anreOpandeckod MOJENHM C MOMOILBIO COCTABJICHHUS YpaBHEHHS HIIU
CUCTEMBbl  ypaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar

34

[IpuMeHATH CBOKCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CUCTEMBI,
naBaThb  IpadUyecKyl0  WJUIIOCTPALlMI0O  MHOXECTBa  pELIeHUM

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonumath ¥ uUCHONB30BaTh (QYHKIMOHAIBHBIE TMOHSATUS M SI3bIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYCHMs), OMPEICNATh 3HAUYCHUE
(GYHKIIMU 1O 3HAUEHUIO apryMEHTa, ONpEAeNsATh CBOMCTBA (YHKIUU

o e€ rpaduky

4.2

CtpouTh rpaduKy dIeMEHTapHBIX QYHKITUN BHIA:
y=k/x

, y =X%, y = X3, y = [X|, ONUCHIBaTh CBOWCTBA YHCJIOBOH (PYHKIMU 1O €€
rpaduky

9 KIIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs




pe3yJabTara

1

Yucia ¥ BEIYUCICHUA

1.1

CpaBHuBaTh M YHOPSAOYMBATH PALMOHANBHBIE U HppalMOHATbHbBIE

qucia

1.2

BoimonusATe apudmeTHueckue IeHCTBUS C pallMOHAIbHBIMUA YUCIIAMU,
coueTasl YCTHbIC M MUCHhMEHHBIC TMPHUEMBI, BBITIONHSATh BBIUYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHusi cteneHeld ¢ LEeNbIMU IOKa3aTelsIMUu M KOPHEH,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa}KeHI/Iﬁ

1.4

OKpyrisiTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITh MIPUKUIIKY pe3yabTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKECHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

Pemate  nMHENMHBIE W KBAaJApaTHBIE  YPaBHEHHUs, YypaBHECHUS,

CBOJSIIIMECS K HUM, TPOCTeine TpoOHO-paliioHaIbHbIE YPAaBHEHUS

2.2

Pemate cuctembl AByX JTUHEHHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMU
U CHUCTEMBI IBYX YpaBHEHHI, B KOTOPBHIX OJIHO YPaBHEHUE HE SBISETCS

JIMHENHBIM

23

Pemate TekcTOBBIE 337ayM anreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTABJICHMS YpPAaBHEHMS WIM CHUCTEMBI [BYX YPaBHEHHMH C JBYMs

MNEPEMEHHBIMU

24

[IpoBoauTh MNpOCTEUINIME WCCICIOBAHUS YPABHEHHH M CHCTEM
ypaBHEHHUH, B TOM 4YHCIE C MPUMEHEHHEM TrpapuUecKuxX
IIpeICTaBICHUN (HallpuMep, yCTaHABIMBAaTh, UMEET JI YPaBHEHUE WU

CUCTEMa ypaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemate  nMHEHBIE  HEPaBEHCTBA, KBAJApPAaTHHIE  HEPABEHCTBA,
n300pakaTh pelIEHUE HEPABEHCTB HA YMCIOBOM NMpPsIMOM, 3allMChIBATH

PEIICHUE C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemate cuctemMbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKIIIOUAIONME KBAJAPATHOEC HEPABEHCTBO, U300pa)xarh peIIeHUE
CUCTEMbl HEPAaBEHCTB Ha YHUCIIOBOM MPSMOM, 3alMChIBaTh PEIICHUE C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPHU PELICHUH Pa3IMYHBIX 33]a4




OyHKIUU

3.1

PacnosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3biBaTh
CXEMaTHYECKH PaCIIOIOKEHUE Ha KOOPAWHATHOH IIOCKOCTH Ipa)uKoOB
bynkuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHU K03()(PUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIUH

3.2

[Toka3piBaTh CXEMATUYECKH PpACMOJIOKEHHUE Ha KOOPAWMHATHOM
MJIOCKOCTH TpadukoB (GYHKIWMNA BUAa y = VX, Y = |X| ¥ ONHUCHIBAThH

cBoiicTBa (DyHKITUH

3.3

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TIpadUKd KBaIPATUUHBIX
(GyHKUIMH, ONUCHIBATH CBOWCTBA KBAJPAaTHUYHBIX (YHKIMHA IO HX

rpadukam

34

Pacnio3naBath KBaJpaTU4Hyl0 GQYHKIUIO 1O (QopMmyse, MPUBOIUTH
MpUMepbl KBaJpaTU4YHBIX (GYHKIUN U3 peasbHON >KU3HHM, (PU3UKHU,

TE€OMETPUHU

Apudmerndeckas 1 reOMeTpUIecKas Iporpeccuu

4.1

Pacrnio3HaBaTh apupMEeTHYECKYI0 U T€OMETPHUUECKYIO MTPOTPECCHH TIPU

Pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C HCIOJIBb30BaHHEM (GOpMYyN 71-TO 4JieHa
apu(pMETHYECKOH U TCOMETPUUYCCKON MPOrPECcCHii, CYMMBI MEPBBIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI MMOCICAOBATCIBHOCTH TOYKAMHU Ha KOOpI[I/IHaTHOI\/'I

IIJIOCKOCTH

44

Pemate 3amaum, cBSI3aHHBIE C YHUCIOBBIMH IOCIEI0BATENBLHOCTSMHU, B
TOM 4HCII€ 3aJayd W3 peaJbHOM KHU3HU (C HCIOJIb30BAHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 Yucna u BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]l OT OAHOH (OpMBI 3amucu
1.1 npobeii k apyrou. IloHsTHe panMOHAIBPHOTO YMCIIA, 3aMKCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIUOHATIBHBIX YHCEI
15 Apudmerndeckue IeWCTBUS ¢ PAllMOHATILHBIMU YHClIaMu. PerieHue 3a1ad u3
' peanbHON NPAaKTUKU Ha YacTH, Ha IPOOH
13 CreneHb C HaTypaJbHBIM TIOKa3aTeJeM: OIpelesieHue, MpeoOpa3oBaHue
' BBIPQXXCHHI Ha OCHOBE OIpeesieHus, 3aITUCh OOJIBIIUX YUCEI
14 [IporeHTsl, 3amuch MPOLEHTOB B BHUJE APOOM U APOOM B BHUJIE NMPOLEHTOB.
' Tpu OCHOBHBIE 33aJ1a4M HA POLEHTHI, PEIICHUE 337a4 U3 PEAJIbHOM IPAKTUKHU
s [IpumeHeHre TOpPU3HAKOB  JEIMMOCTH, pa3jOKEHUE Ha  MHOXKUTENIU
' HaTypaJIbHbIX YNCET
L6 PeanbHble  3aBUCMMOCTM, B TOM 4Mciae TMpsMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 Anrebpanyeckue BhIpaXEHUs
51 IIepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKCHUS C IIEpEMEHHOM. JlonmycTuMble
' 3HAYEHHUSI IEPEMEHHBIX
57 [IpencraBieHne 3aBUCMMOCTH MEXJY BeJIMYMHAMU B BHIE (DOPMYJIBL
' Brruucnenus no gpopmyinam
)3 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQXKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU € HAaTYpaJIbHBIM I1OKa3aTeIeM
5 OnHounenbl 1 MHOrouseHbl. CteneHb MHOrowieHa. Cio)keHue, BBIUUTAHKE,
' YMHOXEHHE MHOTOWJIEHOB
26 @opMyIbl COKPAIEHHOIO YMHOXKEHUA: KBaJApaT CYMMbI U KBaJApaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOIOWIEHOB HA MHOXKHUTEIN
3 YpaBHeHUs




VYpaBHeHUe, KOpPEHb YypaBHEHHWs, INpaBwia NpeoOpa3oBaHUS YpaBHEHUS,

3 PaBHOCUJILHOCTh YPaBHEHUI
32 JluHeitHoe ypaBHEHME C OJIHOW NEPEMEHHOM, YHMCIO KOpPHEH JIMHEHHOIO
' YpaBHEHUs, PEILICHNE JINHEWHBIX YPaBHEHUU
33 CocTaBineHue ypaBHEHUM MO YCJIOBHIO 3aJa4yu. PelieHne TeKCTOBBIX 3a/1ad ¢
' MIOMOLIBIO YPABHEHHI
3.4 Jlunelinoe ypaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHHH C JAByMs IEpeMEHHbIMU. PermieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKHU. IIpuMepsl pemeHust TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKImmn
4.1 Koopaunara Touku Ha ipsiMOi
42 YucnoBble MpOMeXyTKU. PaccTosiHue MEXay ABYMsI TOUKaMU KOOPJIMHATHOU
' IPsIMOi
n [IpssmoyronpHas cuctema koopawHaT, ocu Ox u (Oy. AGciucca U OpaAMHATA
' TOYKHM HA KOOPJAMHATHOM MJIOCKOCTH
44 [Tpumeps! TpadukoB, 3agaHHBIX (GopMynamu. UTeHune TpauKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jluneiinas pyukus, e€ rpaduk. 'paduk pyHKImm y = [X|
47 ['paduueckoe permeHue JMHEWHBIX YpPaBHEHHMH H CHCTEM JIMHEWHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA
1 Yucna v BIYUCTICHUS
. KBagparueiii kopeHb u3 uucna. [loHsTHE 00 WppaMOHAILHOM YHCIE.
' JlecsiTuuHbIe TPUOTMKSHUS UPPALMOHATBHBIX YHCETT
CpoiicTBa apupMETUYECKUX KBaJIpATHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBHIPAKEHUH M BBIYHCICHUSM. J|eHCTBUTEIbHBIE
yucna
1.3 CreneHb c 1eNbIM MoKaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCia




2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéxuiieH, pa3iaoKEeHUE KBAPAaTHOTO TPEXUIEHA HA MHOKHUTENN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO are0panvecKkoi 1poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeICHUE anreOpandeckux apooei
2.4 ParmonanbHblie BRIpaKeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaIpaTHOTO YpaBHEHHUS.
' Teopema Buera
32 Pewrenne ypaBHeHUH, CBOAAIMXCA K JIMHEWUHBIM U KBaJAPATHBIM
33 [Tpocreiiume ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'padmueckas uHTEpnpeTanysi ypaBHEHUI C ABYMs MEPEMEHHBIMU U CHCTEM
34 JINHEMHBIX YPAaBHEHHH C ABYMs IepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM Crioco0oM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
4 OyHKIUU
il [Tonatue ¢ynkuun. OOIacTp oONpeAeTeHUS M MHOXKECTBO 3HAYCHHM
' ¢byakuun. CriocoObI 3amanust QyHKITHI
4.2 I'paduk pyakmuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPAKAIONUINX PEaTbHbIE TPOIECCHI
44 OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M O0OpaTHYIO MpPOMOPLHUOHANIbHbIE
. 3aBUCHMOCTH, UX TpapuKu
4.5 OyHKIUU y =x?% y = x?
4.6 Oynknuu y = Vx, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Yucna ¥ BEIUUCIIEHUS

1.1

PaI_[I/IOHa.HBHBIG qnciia, HpPpalUOHAIBHBIC YHCIId, KOHCYHBLIC U OCCKOHEUHBIC

JECATUIHBIC POOH

MHOXECTBO IEHCTBUTEIBHEIX YHCEI, JEHCTBUTEILHBIE YHCIA KaK OECKOHEYHEIE

JeCATUYHBIC ApoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM

h2 JEMCTBUTENBHBIX YMCET M KOOPAUHATHOM NpsiMoil. CpaBHEHHE JEMCTBUTEIBHBIX
qucel
1.3 Apudmerndeckue IeHCTBUS C IEHCTBUTEIBHBIMU YHUCITAMH
W3mepenus, npubimxeHus, oeHKd. PazMepbl 00bEKTOB OKPY)KAIOLIEro MHpa,
14 JUINTENILHOCTh MPOLIECCOB B OKpyXkatomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpHOImKeHus. Okpyrienue uncen. [Ipukunka u oneHka
PE3yJIbTaTOB BBIYUCICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OQHOW ITIEPEMEHHON
2.2 Jluneitnoe ypaBHeHue. Pemenue ypaBHEeHUM, CBOIAIINXCS K TUHEUHBIM
23 KBanpatHoe ypaBHeHue. Penienue ypaBHEHU, CBOASIINXCS K KBaIpaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHMs ypaBHEHMU TpETbe U
' 4eTBEPTOU CTENEHEN PA3IOKEHUEM Ha MHOKHUTEIHN
2.5 Pemenue npoOHO-paliMOHATBHBIX YPaBHEHHHA
2.6 CucreMbl ypaBHEHHI
2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemrenne cucreM AByX JIMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU
20 Pemienue cucrem AByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —
' BTOPOM CTEIICHU
2.10 I'paduueckas HHTEpHIPETALIUS CUCTEMBI YPAaBHEHUH C IByMs TIEpEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 33714 aNreOpandecKuM CriocoOoM
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pemenue cucrem IMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBanpaTHble HEpaBeHCTBa
516 I'paduueckas mHTepHpeTalyss HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JIBYMs

MNEPEMEHHBIMU




OyHKIUU

KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboia, KOOpIMHATHI

> BEPIIUHBI MapadoJIbl, OCb CHMMETPUH ITapadoIIbI

3.2 I'paduxu Gynkuit y=kx, y=kx+b u ux cBoUCTBa

33 I'paduku Gynaxmmit y=k/x, y = x* ©X CBOMCTBa

34 I'paduku Gynkmmii , u ux cBOMCTBA
4 YucnoBsle OCIEN0BATEIBHOCTH

il Ompenenenne U cocoObl 3aaHKS YHUCIOBBIX TOCIEIOBATEIHHOCTECH. 3aMaHune
. MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM popmMymoii u popmyIoit n-ro dieHa

42 Apudmernueckass mnporpeccus. DOpMysbl #-TO  WiIEHA apHUPMETHUYECKOM
' MIPOrPECCUU, CYMMBI IIEPBBIX 7 YWICHOB

43 I'eomerpuueckas mporpeccus. PopMyiabl #-r0  WIEHA TIE€OMETPUYECKOMN
' MIPOrPECCUU, CYMMBI IIEPBBIX 7 YWICHOB

44 N300pakeHne YiIEHOB apu(PMETHUECKOM W TeOMETPUYECKOH MPOrpeccHid
' TOYKaMHU Ha KOOPJIMHATHOM MJIOCKOCTHU. JIMHEWHBIA W SKCIIOHEHIIUATIbHBIA POCT

4.5 Cl1oHbI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0miero oopaszoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTth MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepalMy HaJ, MHOXECTBAMM;, YMEHHUE OIEpPUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUU
3a/la4; YMEHHE HCIOIb30BaTh rpayuuecKoe MpeICTaBICHIHE MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOILIECCOB U SIBJICHUM, MPU pEeUICHUH 3aaa4

U3 IPYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBarh MOHITHSIMH: ONpEIEIIEHNE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE pAaClO3HaBaTh HUCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH NPUMEPHl U KOHTPHPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAHU M

YMeHHe onepupoBaTh MOHATUSAMU: HATypalbHOE 4YHCIIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTb HATypalbHBIX YHCEI, IPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO0, MOIYJIb YMCIA, OOBIKHOBEHHAs IpoOb U
JecATU4Has ApoOb, CTAHJAPTHBIA BUJ YHUCIIA, PALMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIIO, apu(METHUYeCKUH KBAJApPATHBI KOPEHb;
YMEHHME  BBIIOJHATH JEHUCTBUS C  4YHCIAaMHM, CpPaBHUBAaTb U
YHOpPAOYMBATh YUCIA, IPEACTABIATh 4YHUCIAa Ha KOOPAMHATHOU
IPSIMOW, OKDYIJIATh YHUCIIA; yYMEHHE JelaTb INPUKUIKY W OLEHKY

pe3yJibTaTta BEIYMCIEHUN

VYMeHue onepupoBaTh MOHATHAMHU: CTETEHb C LENBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOUICH, ajiredpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYpalbHOW CTETeHH
Oonbllle €IMHUIBI; YMEHHE BBIIOMHATH PACUYETHl 1O (QopMyIam,
npeoOpa3oBaHUsl LENbIX, IPOOHO-PAllMOHANBHBIX BBIPAKCHUH |
BBIPQKEHUI C KOPHSAMH, Pa3N0oKEHHE MHOTOWICHa HAa MHOXKUTENH, B
TOM 4HCJE€ C HCHOJb30BaHWEM (OPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenue OICPpHUPOBATH MMOHATUAMU: YHUCJIIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE pellaTh JMHEHHbIE U KBaJpPAaTHHIE ypaBHEHUS,
IpOOHO-pallMOHANILHEIE YPABHEHHSI C OJHOW MEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHUW, JTUHEWHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHANILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE MPU PELICHUH 33]1a4 U3 IPYTUX MPEeIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsIMYI0O M KOOPAMHATHYIO IJIOCKOCTh ISl M300pa)KeHHs peleHuit

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduK GyHKIUH, HYIH
byHKIHIH, POMEXKYTKH 3HAKOIOCTOSHCTBA, POMEXKYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEC 3HAYCHUS
byHKIHIH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsMast
NPONOPIHMOHATIBHOCTD, JUHEHHas (QYHKIUS, KBaapaTu4yHas (yHKIHA,
oOpaTHass TPOMOPIIMOHATBLHOCTh, Iapaboyia, Turepoosa; yMEHHE
CTpOUTH TpapuKu PYHKUUH, UCTIONB30BaTh rPpauKU ISl OTIpeIeIeHUs
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl pEIICHHS 3aJad U3 APYTuX
y4eOHBIX TPEAMETOB M pEANTbHON JKU3HH; YMEHHE BBIPAXKATh

(dbopMynaMu 3aBUCUMOCTH MEXKy BeTMYUHAMU

YMenue ONEepUpPOBATH MOHSATUSAMU: MOCJIeI0BATEIbHOCTD,
apudmernueckas U TeoMeTpuyecKkas  IMPOrPecCur;  yYMEHHUe
MCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIE 3aJ1ad U3 APYTUx

Y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemarb 3a7aud pa3HbIX TUIMOB (B TOM YHUCJE HA MPOLICHTHI,
IO WM 4YacTH, JBUXKEHHE, PaldoTy, ILIEHy TOBAapOB U CTOUMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7a4i U3 00JIacTH yIpaBIeHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHUCTEMbl IO YCJIOBHUIO 3aJaud,
UCCIIEIOBATh MOJIYYEHHOE PELleHHE W OLEHUBATh MPaBAONOA00HOCTh

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBath MOHATUAMU: GUTYpA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHK, TPEYroJIbHHUK, paBHOOEAPEHHBIH
U PABHOCTOPOHHUHM TPEYTrOJIbHUKH, IPSAMOYTOJbHBIM TPEYTrOJIbHUK,

MenuaHa, OMCCeKTpUca M BBICOTA TPEYrOJNbHUKA, YETHIPEXYTOJIbHUK,




napajiesiorpaMM, pomMO, TNPSAMOYTOJbHHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; ymMeHue pemarb 3alaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXO0XKJIECHUE I€OMETPHUYECKHX BEIMYUH C IPUMEHECHUEM

M3YYEHHBIX CBOMCTB (uUryp 1 pakToB

10

YMeHue OmnepupoBaTh IOHATUAMHU: PABEHCTBO (HUIyp, PaBEHCTBO
TPEYTOJILHUKOB; IMapauIeIbHOCTh W TEPICHIUKYISIPHOCTh TIPSMBIX,
Yrojl MexAy IpsAMBIMHU, IEPHEHAMKYISAP, HAKIOHHAsA, IIPOEKIUs,
nogoOue Guryp, moJg00HbIE TPEYTOJbHUKH, CHMMETPUSI OTHOCUTEIILHO
TOYKHA U TIPSIMOM; YMEHHE DPACIIO3HAaBAaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapaieTbHOCTh M MEPIEHIUKYISIPHOCTh TPSMBIX B

OKpY’KaIOIIeM MUPE

11

YMeHue omnepupoBaTh IMOHATHUAMM: JUIMHA, PAacCTOSHUE, YIoj
(BeqIMuMHA yrja, CUHYC M KOCHUHYC yIJla TPEYroJbHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY)KAIOILIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TepuMmeTpa U  IUIOLAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIU Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuleJeNUIe1a; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CyYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpHUYECKHE COOTHOILEHUS IS

BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIIAAeH

12

YMenue wu3zo0pakarb IUIOCKME (QUTYpRI W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TOMOIIbIO YEpTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTO

13

YMeHue onepupoBaThb MOHATHSAMH:  INPSMOYTOjbHash — cHUcCTeMa
KOOpIWHAT, KOOPAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKATSIPHOE MPON3BEIEHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pELIeHUs 3aJady, B TOM YHCIE M3 JPYTUX Y4eOHBIX

IIPEAMETOB U PEaIbHOM KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOUKOBBIE M KPYTrOBBIC
auarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeauaHa,
HauOoJIbllIee W HAaWMEHBINIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBAaTH M  IpeoOpa3oBHIBATH




uHpOpMalMIO, TPEJICTABICHHYI0 B Ta0lMIaXx M Ha JguarpaMmax,
OTPa)KAIOILYI CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
ABJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYIKaroIieM MHpe

15

YMeHHne omnepupoBaTh TMOHATHAMHU: CIYYalHBIA OIBIT (CIydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (RJIEMEHTApHBI HCXO)
CIIy4aiflHOTO OIbITa, CIIydallHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAMTh BEPOSATHOCTU CIYYalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHU DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOIO Tepedopa M ¢ HCIOJIb30BaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSITHOCTH PEaTbHBIX
COOBITHI M SIBIICHUH, MOHMMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHMM B OKpYXalolleM MHpPE U B KHU3HU;
3HaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHue BBIOMpATh MOIXOASIINN H3YUYEHHBIH METOJ Ui pPELICHHUs
3a/la4¥, IPUBOJUTH NPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTUKHU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIC  BBIAAIOIINECS  PE3YJIbTaTHI,
[IOJIyYEHHBIE B XOJE pa3BUTUS MAaTEMaTUKU KaK HAayKH, IIPUBOAUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Yucina ¥ BEIUMCIIEHUS

1.1

HaTypaJIBHBIe U O CIbIC YHCIIA. HpI/ISHaKI/I JACIIUMOCTH LCIBIX YUCCII

OOBbIKHOBEHHBIE M JIECATHYHBIE  JPOOHM,  MPOLEHTHI,  OECKOHEYHBIE

12 MIePUOINYECKHE TpOoOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud € - palroHaIbHBIMU
' qHclIaMu

14 JleiictBuTenbHbIe uuciaa. ApudMeTHYecKHe omnepanud ¢ ACHCTBUTEIHLHBIMHU
' yuCIaMu

s [TpubnmkEHHBIE BBIUMCICHHS, TMpaBUIa OKPYTJICHUS, MPUKUAKA U OICHKA
' pe3ynbTaTa BhIYUCICHUN

2 AnreOpandeckue BoIpaKEHUS

2.1 BbykBeHHbIe BhIpakeHUs (BBIPAKECHUS C TIEPEMEHHBIMH )

55 Crenenb ¢ uenbiM mokasareneM. CTeNeHb C palMOHANBHBIM IIOKa3aTeleM.
. CaoiicTBa cTeneHu

2.3 MHorousneHsl

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIIECHU. [HenicTBus c
' apu(pMeTUUECKUMU KOPHSIMH HATypaITbHON CTCTICHH

3 VYpaBHEHUS 1 HEPABEHCTBA

. Lensle u npoOHO-panMioHanbHbIE ypaBHEHUS. CHUCTEMBI M COBOKYIHOCTH
. YpaBHEHUI

35 Lensle u apoOHO-panMoHanIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPaBEHCTB

33 Perrenue TekCTOBBIX 3a/1a4

4 Uucnoble MOCiIeI0BATETbHOCTH

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH

4.2 Apudmernueckass W TeoMeTpudeckas mnporpeccuu. Dopmyna  CI0KHBIX




MIPOIICHTOB

5 OyHKIUU
Oynkusg, crnocoObl 3amanus  GyHkuuud. ['padux  dyaxnum. OO6macTh
OIIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkumuu. Hynu ynkmun. pomexytku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl U
MUHHUMYMBl (QyHKIUA. HamOomnbliee W HawmMeHbIee 3Ha4eHHE (PYHKIIMK Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha psiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBa
7.2 TpeyronbHUK
7.3 MHOroyroiasHIUKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpudecKux BEIMYUH
7.6 BekTopsbl Ha nIocKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






