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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 00ECIIEeYMBAET U3YUYEHUE JAPYTUX TUCUUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOAUMO s
IPOAOJKEHUs 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. PazButre y oOydaromuxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKJIECHUU M CYIIHOCTH ajre0panyecKux
abcTpakiuii, cnocobe OTpakeHHUs MaTeMaTUYECKOW HAYKOW SIBICHUN M TPOIECCOB
B MPHUPOAE M OOIIECTBE, PONM MATEeMAaTHUYECKOTO MOJACTUPOBAHUS B HAYyYHOM
NO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOUMBIX JUIsl alalTalliil B COBPEMEHHOM LIH(PPOBOM
obmectBe. M3ydenme anreOppl obOecreuynBaeT pa3BUTHE YMEHUS HAOIIOIATh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWUCTBUS U BBIBOJBI,
dopmynupoBaTh yrBepxkAcHUL. OCBOCHHE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JOTUYECKOT0 MBIIUICHUS OOYYaloIIMXCS: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHIYKTHBHBIE PACcCYXJCHUS, 0000IIeHNe U KOHKPETU3AINI0, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeamnoyiaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITENIBHOM  JIEATEIbHOCTH  O0y4aroluxcs, MO3TOMY CaMOCTOSITENIbHOE
pelleHre 3aa4 SBJSETCs peaan3aueil 1e1TeIbHOCTHOTO MPUHIIUIA 00y4eHNS.

B crpykrype mnporpammel ydeOHOro kypca «Anredpa» s OCHOBHOIO
o01miero o0pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT CO/EPKATEIbHO-METOANYECKUE
auHUK: «Yucna u BeIUUCIEHUSD», «AJTeOpandecKkrue BhIpaKEHUN», «YpaBHEHHS U
HepaBeHCTBa», «DyHkuum». Kaxmas M3 3THUX COAEpKATETbHO-METOIUYECKHUX
JVMHUHN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOACHCTBYsI C
IpPYyTMMH €ro JHUHHSMHU. B Xone u3ydeHus ydeOHOTro Kypca OOydaroIumcs
NPUXOAUTCS JIOTHUYECKU PacCyKJIaTh, UCIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kKypca «Anredpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTEeMaTUYeCKOTO 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O00YYaIOIIMMHUCS
OCHOB  yHHMBEpCaJbHOr0 Maremaruueckoro s3bika. CopepxarenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «Anredpa» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMM «YWCIa W BBIYUCICHUS» CIY)KUT OCHOBOW st
JaTbHEUIIeT0 M3y4YeHHs] MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUS MOTH30BATHCS aIrOpPUTMAMHU, a
TaKXe MPUOOPETEHUIO MPAKTUICCKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOMN
*KW3HU. Pa3BuTHE MOHATHS O YUCJIE HAa YPOBHE OCHOBHOI'O OOIEro 0oOpa3oBaHUSs
CBSI3aHO C PpAalMOHAIBHBIMH M HPPAMOHATBHBIMUA YHCIaMU, (HOPMHUPOBAHUEM
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MPEJCTaBICHUM O JIEUCTBUTEILHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU
JIMHUH OTHECEHO K CpeIHeMY 00I1IeMy 00pa3oBaHHIO.

Coneprkanue nByX ainreOpandeckux JUHUN — « AIreOpanyecKue BhIPaAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUaIOIIMXCS
MaTEMaTHYECKOTO armapara, HeoOXOAMMOIro i PEelIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha yposHe
OCHOBHOT'O 001iero oOpa3oBaHusl Y4YEOHBIM Marepuan TPYNIHPYETCS BOKPYT
palMOHAIBHBIX BhIpaXXEHUH. AnreOpa JAEMOHCTPUPYET 3HAUYCHUE MATEMAaTHUKH Kak
S3bIKa JUISI TIOCTPOCHHS MAaTEMaTHYECKUX MOJIeIel, OMHMCAHHS TPOLECCOB U
SBJICHUNA peajdbHOro Mupa. B 3amaum  o0yueHusi anreOpe BXOIAT TaKkxKe
JabHeillee pa3BUTHE aAJTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOro, B
YacCTHOCTH, JJIi OCBOCHHMS Kypca HWH(GOpPMATHKW, M OBJIAJICHUE HaBbIKAMU
JNeNYKTUBHBIX paccyxieHuid. [IpeobpazoBaHre CUMBOIBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUs, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRY.

Copneprxanue pyHKIMOHAIBHO-TpaQUUeCKON JTMHUM HALEJICHO Ha MOJIyYeHHEe
0o0y4aronMMHCS 3HAHUNW O (PYHKUIMSIX KaK BaKHEHIIEH MaTeMaTHu4ecKod MOJeNu
JUISL OIIMCaHUSl U UCCIIEI0BaHUs Pa3HOOOpa3HbIX MPOLIECCOB U SIBJICHUI B IPUPOAE
u oOmectBe. M3yyeHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOyYarouIuxcs
YMEHUS UCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIIBLHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHME
NpeACTaBICHUN O POJIM MAaTEMATUKU B PA3BUTUU IUBUJIN3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMYy IulaHy B 7-9 kjaccax u3ydaercss y4deOHBIA Kypce
«AnreOpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE DPA3elibl COJEp KaHUS:
«HYucna u  BBIYUCICHUS», «ANreOpanyeckue BBIPAKECHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» otoautcs 306 yacos: B 7 kiacce
— 102 yaca (3 gaca B Hemeno), B 8 kimacce — 102 yaca (3 vaca B Hemeno), B 9
kiacce — 102 gaca (3 yaca B HEJIGIIO).
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COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U NECATUYHBIE, TIEPEXO] OT OJHOU (OPMBI 3amUCU
npobeit k apyroi. I[loHsiTMe palKMOHANBHOTO YHCHA, 3aluCh, CpPaBHEHHUE,
yIOPSIOYMBAHUE  PAIMOHANIBHBIX  yuced. ApudMeThdeckue JCHCTBUSL  C
palMOHAIBHBIMU YuciIaMu. Perenue 3a1a4 U3 peasbHOM MPAKTUKKA HA 4acTH, HA
TpooHu.

CrereHb € HaTypaJIbHbIM TIOKa3aTeJeM: OIpejesieHrne, MNpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/ieNieHus, 3anuch Oonbiux uncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHUJIE IpOOU M JpOoOH B BUJIE MPOILIEHTOB. Tpu OCHOBHBIEC 337a4d Ha
IPOLIEHTHI, pELICHUE 3a7a4 U3 PEATbHON IPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HA  MHOXKUTEIU
HATypAJIbHBIX YUCETL.

PeanbHble  3aBucHMMOCTH, B TOM  4YuCile T@psMas U oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJiredpandecKkue BbIPaKeHHU s

[IepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKly BEINYNHAMH B BUJIE
dopmyinbl. Beruucnenus no ¢popmyiiam. [Ipeobpa3zoBaHne OYKBEHHBIX BbIPAXKEHUH,
TOKJIECTBEHHO DaBHbIE BBIPAKEHMs, MpaBUia MpeoOpa3oBaHUd CYMM H
IPOU3BEACHUH, MPaBUJIa PACKPBITHS CKOOOK U MPUBEACHUS MOJOOHBIX CIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAJIBbHBIM IT0KA3aTEJEM.

OpnowreHnsl 1 MHOTOwIeHbl. CteneHs MHOrowIeHa. CiioKeHue, BBIYNTAHHUE,
YMHOKEHUE MHOIOYJIEHOB. DOpMyJIbl COKpPAIEHHOTO YMHOXKEHUSA: KBaJpar
CyMMBl M KBaapar pasHocTu. Popmyna pa3sHOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOYKHTEJIN.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHEHHE, KOpPEHb YpPaBHEHHs, IpaBHUiia NIpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHeiHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JMHEUHOTO
YPaBHEHMs, pEUIEHUE JIMHEWHbIX YypaBHEHUH. CoCTaBleHHE YpaBHEHUU IO
YCJIOBMIO 3a7jaui. Penmenne TeKCTOBBIX 3a7a4 C OMOILBIO YPaBHEHUN.

JIuneiiHoe ypaBHEHHE C ABYMS IIEpeMEHHBIMH U ero rpaduk. Cucrema JIByX
JMHEVHBIX YpPaBHEHUW C JBYMs II€pEeMEHHbIMU. PemeHune cucrem ypaBHEHUU
CcrocoboM MoACTaHOBKU. llpuMepsl pemieHus: TEKCTOBBIX 3a7ad C MOMOIIbIO
CHCTEM YPABHECHUM.

DOyHKUUHA
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Koopannara Touku Ha npsiMoi. UnciioBele MPOMEXKYTKU. PaccTosiHne Mexay
JBYMsI TOYKaMHU KOOPJAMHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alciucca u opauHaTa
TOYKHM Ha KOOPJMHATHOM TuiockocTu. [Ipumepst rpadmkoB, 3a1aHHbIX (HOpMyTIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMoctei. [lonstue ¢ynknuu. [padux
¢bynkiuu. CoiictBa ¢pyHKuui. Jlunennas @yukius, e€ rpaduk. I'padux hyHkmun
y = |X|. I'paduyeckoe pelreHne JIMHEHHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX

YPaBHEHUH.
8 KIIACC

Yucsia 1 BBIYMCICHUSA

KBanmpatneiii xopenbp u3 uucna. [lonstue 00 wupparroHaIbLHOM YHUCIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX uncen. CBoiicTBa apuhMETUUECKUX
KBaJPAaTHBIX KOPHEW U WX MPUMEHEHHUE K TPE0oOpPa30BAHUIO YHCIOBBIX BhIPaOXKEHUN
Y BBIYUCIICHUSAM. [[eMICTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1enbIM nokasateneM U e€ cporicTBa. CTaHAapTHAs 3alKCh YUCIA.
AJiredOpanyecKkue BbIpPasKeHU

KBagpatelii  TpEXwieH, pa3jIOKEHUE KBAJpPaTHOTO TPEXWIEHA Ha
MHOUTEH.

AnreOpandeckass ApoOb. (OCHOBHOE CBOWMCTBO anreOpanveckoil polwu.
CnoxeHue, BbIYMTAHHE, YMHOXEHUE, [IEJICHHE alreOpandeckux AapoOei.
ParnmonanbHble BEIpaKEHUS U UX TTpeoOpa3oBaHUE.

YpaBHeHUs] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmynaa KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUI, CBOASIIMXCSA K JJUHEUWHBIM U KBaJPATHBIM.
[Ipocreiimue ApoOHO-paIllMOHAIbHBIE YPABHEHHUS.

I'padrueckas muTepnperanys ypaBHEHUN C JABYMS MEPEMEHHBIMU U CHCTEM
JMHEVHBIX YPAaBHEHUM C JAByMs NEpEeMEHHbIMU. [IpuMmepbl pemeHuss cucrem
HEJINHEMHBIX YPABHEHUN C JIByMSI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandyecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTL HEpABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM.

DOyHKUNHA

[lonsitue @ynkuu. OOIacTh OMNpeAeNieHUs] U MHOXKECTBO 3HAaYEHUM
dbynkiuu. CriocoObl 3amanus QyHKIIHMA.

I'padux ¢ynkuuu. YUrenne cBoiictB ¢yHKImMU 1mo €€ rpaduxy. [Ipumeps
rpaduKoB GYHKINNA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.
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OyHKIMY, ONMHUCHIBAOINNE TPSIMYI0O H OOpPaTHYI TMPOMOPIIMOHATHHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, y = VX, y=|x|. ['paduueckoe
pElICHUE YPAaBHEHUN U CUCTEM YPaBHEHHM.

9 KJIACC

Yucia 1 BHIYHCICHUA

PanrionanbHble yncia, MppalMoOHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecITUYHbIEe ApoOU. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN, JCHCTBUTENIbHBIEC YHCIIaA
Kak OECKOHEUHbIe JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHON NPSIMOIA.

CpaBHeHME JIEWCTBUTENIbHBIX 4HCENl, apupMeTHYecKue JEeHUCTBUS C
NENCTBUTENBHBIMU YUCIAMU.

Pa3zMepsl OOBEKTOB OKPYXAIOLIErO0 MHpA, JUIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOLIEM MHUpE.

[TpubnmxEHHOE 3HAUEHHE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyriieHue
yucen. [ Ipuknaka u oieHKa pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHHM, CBOISIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHHI, CBOAAIIMXCSA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEU M YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOXKUTEH.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHMU. PeleHne TEeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NEPEMEHHBIMU M ero rpaduk. Pemenue cucrem JIByx
JIMHEWHBIX YPABHEHU C ABYMs NIEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEHHOe, a JApyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33724 anredpanyeckKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenne cucrem
JVHEMHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
I'padmyeckass MHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKUUHA

KBagpatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabomna, KoOpaAWHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHUH MTapaOOJIBI.

Ipaduxu pyuxomit: ¥ = kx, y = kx + b, y = kix, y =x3, y =X, y = x|, ut ux
CBOMCTBA.

YucJioBbIC MOCIECA0BATEIBLHOCTH U MPOrPecCUm
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[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME I10CJIEN0BATEIbHOCTH
peKyppeHTHOM dhopmMynon u GopmyIoit N-To wieHa.

Apudmernueckas M reomeTpuyeckas nporpeccur. dopmynbl N-To uieHa
apu(PpMETHUECKON U T€OMETPUUECKON MTPOrPECCUil, CYMMBI MEPBBIX N YIEHOB.

N300paxkeHre WIEHOB apU(PMETUYECKOH M T'€OMETPUUYECKON Mporpeccui
TOYKAMU HAa KOOPAWMHATHOW TJIOCKOCTH. JIMHEWHBIN M AKCIOHEHUUAIBHBINA POCT.
CI10KHBIE TPOLIEHTHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yJabTaTbhl OCBOCHUS HpOrpaMMbl yuyeOHOro Kypca
«Anre0pa» XapakTepHU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUMCKONM MAaTeMaTHYECKOM IIKOJBI, K HMCIOJIb30BAHUIO JTUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U peaiu3aluu ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIIbHOCTU YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM UHAUBUIYAILHON TPACKTOPUU O0pAa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeaCcTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMHU HABBIKAMHM HCCIIEJ0BATEIbCKOM
NEeSATENBHOCTH;
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6) ¢usuyeckoe BoOcnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TFOTOBHOCTBIO NPHMEHATh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbS, BEJIEHUS  370pOBOro  oOpa3a  KU3HU  (3I0pOBOE  IHTaHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pediekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTAllMEeN Ha NMPUMEHEHUE MATeMaTUUYEeCKUX 3HAHUN I pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IUIAaHUPOBAHUS IOCTYIKOB U
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN JJs1 OKPY)KAIOLIEH Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) ajanTanus K M3MEHAOIIUMCS YCJOBUAM COUMAJIBHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(GbopMynHpoOBaTh UJIEU, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H

NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHbIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUIEHWH MEXIy MOHATHIMH, (HOPMYITHPOBATH
OTIPENCNICHUs]  MOHSATWUN, YCTAHABIWBATH  CYIIECTBCHHBI  MPHU3HAK
KIaccu(uKayu, OCHOBaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBLIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CANHUYHBIC, YACTHBIE U OOIIHE,
YCIIOBHBIE;
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e BBISBIATH  MATEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npotuBopeunss B (aKTax, AaHHBIX, HAONIOJACHUSX W YTBEPKICHHSIX,
npeajaratb ~ KpUTEpUM N7 BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIA;

e JI€NIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUI 110 aHAJIOTHH;

e pa30upaTh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKJIEHUHN (MpAMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIHLHO HECJIOXKHBIE J0KAa3aTelbCTBA
MaTeMaTH4YeCKUX (aKTOB, BBICTpAWBATh apPryMEHTAIMIO0, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh croco® perieHuss ydyeOHOM 3adauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BHIOMpaATh HauOoJiee MOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

ba3zoBble uccienoBarebcKue 1eicTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHLCKUNH MHCTPYMEHT MO3HAHMUS,
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTUBOPEUYHE, MNpoOIeMYy,
CaMOCTOSITEJIbHO yCTaHAaBJIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBAThH
TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHUE;

e TMPOBOJUTH IO CaMOCTOSATEIIBHO COCTaBJICHHOMY IUIAHY HECIIOXHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HCCIEJOBaHME IO  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMAaTUYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

e  CaMOCTOSITENILHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBEJEHHOIO HAOJIIOJCHUS, MCCIICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIIBUTAThH
MPETIOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ nHpopmanmei:

e BBIABIATh HEIOCTATOYHOCTh M WM30BITOYHOCTh HWH(POPMAIUU, ITAHHBIX,
HEOOXOIMMBIX JIJIs PELICHUS 3a]1a4u;

e BBIOMpATHh, AHATU3UPOBATH, CHUCTEMATH3UPOBATh M WHTEPIPETHPOBATH
nH()OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

e BbIOMpaTh (GOpMy TMpeAcTaBiIeHUS HWHPOPMAIMA W WLIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JuarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIMSIMU;

e OIGHMBATHh HANEKHOCTh HHPOPMAIMHU IO KPUTEPHUSIM, MPEIOKEHHBIM
yauTeneM Wik chopMyITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:
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e BOCIHpPUHUMATE U (OPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSIMH U IIENIIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

e B XO0/€ OOCYXJIEeHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pElIeHHs, COIMOCTAaBJIATh CBOM CYXIEHUS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JHMAJIOTa, OOHApYXUBATh Pa3lIMyUE€ U CXOJICTBO MO3UIIUMN, B
KOPpEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,

e TMPEACTABIATH  PE3yJbTAaThl  pEIICHUS  3aJlayd,  JIKCIIEPUMEHTA,
UCCIIeIOBaHUs,  TPOEKTa,  CAMOCTOSITEILHO  BbIOMpaTh  ¢opmar
BBICTYIUJICHUS C YUETOM 3aJ1a4 NMPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH;

e IMOHMMATh M  HCHOJB30BaThb  NPEUMYIIECTBA  KOMaHJIHONM U
UHAUBUAYAIbHONH paOOThl MpU pEHIeHUH Y4eOHBIX MAaTeMaTHYECKHX
3azay;

e IPUHUMATH L€ COBMECTHOM NIEATENbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM palOThl, pachpeAeyarb BUAbl paldOT, I0roBapUBATHCS,
00CyX1aTh TPOLIECC U PE3YNbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TpPyHmHoBbeIX (opmax paboTel (0OCyXaeHUs, OOMEH
MHEHHUSIMU, MO3TOBBI€ IITYPMbl W JIPyTUE€), BBINOJHITH CBOK 4YacThb
pabOThl 1 KOOPJAUHUPOBATH CBOM JAECUCTBUS C APYTMMH WICHAMHU KOMAHBbI,
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMA MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsiTuBHbIe YHHBepcajibHbIe Y4eOHbIe 1eliCTBUA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AITOPUTM PELICHHs 3aAadd (WA €ro
4acTh), BBIOMpATh CHOCOO PEIICHUS] ¢ YUYETOM HMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI MHTEJJIEKT:

e BIAQJETh CHOCOOAMUM CaMONPOBEPKH, CAMOKOHTPOJISI Mpouecca U
pe3yJabTara peuieHus MaTeMaTUYECKOM 3a/1a4u;

e TMPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPHU PELICHUH
3a/1aud, BHOCHTb KOPPEKTUBBI B JEATEIbHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, HAMJIEHHBIX ONTMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OLEHMBATH COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTABICHHOMN Liean
Y YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEJOCTHXKECHUS T1EJIH,
HAXOJUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOy4yarOUIUHCA TMOJYYUT CIEAYIOIIHE
pEeAMETHBIE PE3YJIbTATHI:

Ymucia 1 BBIYUCTICEHUSA

BreinonuaTh, couerass YCTHbIE U NMHUCHbMEHHBIE MNPUEMBI, apuMeTHUYecCKue
JEUCTBUS C pallMOHATBHBIMU YUCIAMHU.

HaxomuTe 3HAYCHWS YHUCIOBBIX BBIPAKECHHWH, MPUMEHSTh Pa3HOOOpa3HbIE
CIocOObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuTh OT OMHON (HOPMBI 3aITUCH YUCEN K ApYroi (mpeoOpa3oBbIBATH
JECATUYHYI0O Jpo0bh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JCCSITHYHYIO IPOOB).

CpaBHUBATH U YNOPSIOUYUBATH PAlUOHAIIbHBIC YUCIIA.

OKpyrasTe yuca.

BpInoONHATH MPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAUEHUN
YHUCJIOBBIX BBIPAKCHUI. BBINONHATH JNEHCTBUS CO CTENEHSMH C HAaTypajlbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  NpPU3HAKK ~ JEJIUMOCTH,  PA3j0KEHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCET.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 33JaUd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pElICHUs 3a7ady ¢ y4ETOM OTPaHUYEHH, CBSI3aHHBIX CO CBOWCTBaAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredOpanyecKkue BbIPasKeHUA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuarna.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHHM MpPH 3aJlaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHHUS B MHOTOYJIEH
NPUBEACHUEM MOJOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BpINONHAT yMHOKEHHME OJHOWIEHA HAa MHOTOWIEH W MHOIOWIEHAa Ha
MHOTOYJIEH, TPUMEHSATH (hOPMYJIbI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBISATh PA3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIEero MHOXUTENS, TPYNIUPOBKH ClIaraeMbiX,
npuUMEHEeHUS (POPMYJI COKPAIIEHHOTO YMHOXKECHUS.

[IpuMensaTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 3aj]a4
U3 MaTEeMaTUKHU, CMEXHBIX MIPEJAMETOB, U3 PEabHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEH € HATypaJIbHBIMHU TOKAa3aTeNISIMU IS

a/icoit
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YpaBHeHUS U HEPABEHCTBA

Pemarp nuHElHbIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, NMPUMEHSS IpPaBHIIA
nepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUIIbLHOMY eMy. IIpoBepsTh, siBisercs
JIV YUCJIO KOPHEM YPABHEHUS.

[IpumensTs rpadmyecKkre METOIbI IPU PEIICHUN JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe mnpumMepsl Map 4YUCEN, SBISIOMIMXCS PEIICHUEM JUHEHHOTro
YPaBHEHUS C IByMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHMHOrO0 YpPaBHEHHUS C
JByMsI TEPEMEHHBIMHU, TMOJB3YACh TI'papUKOM, MPUBOIUTH MNPUMEPHI PEIICHUS
YpaBHEHUS.

Pematek cuctembl IByX JTUHEHHBIX YPABHEHUM C JBYMS IEPEMEHHBIMU, B TOM
qucie rpapu4ecku.

CocraBisiTh W pemaTh JHHEHHOE YpPABHEHUE WM CUCTEMY JIMHEHMHBIX
YpPaBHEHH TIO YCIOBHIO 3aJa4yd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4U MOJTYyYECHHBIN pPE3yJIbTaT.

DOyHKUNH

N300paxaTh Ha KOOPJAMHATHON MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbL, 3aIIMCHIBATh YMCJIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMeuaTh B KOOPJIAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIAMHATaM,
CTpOUTh Ipaduku TUHEHHBIX QyHKUKNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € MOMOMIbIO (YHKUMKA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, IE€HA, KOJMYECTBO, CTOUMOCT,
IPOU3BOJIUTEIBHOCTD, BpeMs, 00bEM paOOTHI.

HaxonuTe 3HaueHre (pyHKIMH 110 3HAUEHUIO €€ apryMEeHTa.

[lonnmate rpaduueckuii cnocod MpeaCTaBICHUA W aHanu3a WHGOpMaluH,
U3BJICKATh U UHTEPIPETUPOBATH MH(HOPMALIUIO U3 TPAPHUKOB peabHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyueHus B 8 KJjacce O0OyJarOmUNACA TOTYYUT CIEITYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUSA

Hcnonb3oBaTh HavyanbHBIE NPEACTABICHUS O MHOXECTBE JECUCTBUTEIBHBIX
YUCEJN ISl CPAaBHEHUS, OKPYTJICHUS U BBIYMCIICHUH, N300pakaTh IEHCTBUTEIbHbIE
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTy moHSATHE apu(METUUYECKOTO KBAJPATHOTO KOPHSA, HAXOIUTh
KBaJpaTHbIE KOPHH, MCIOJIb3ysl MPU HEOOXOJMMOCTH KaJlbKYJISTOP, BBIMOJHSITH
npeoOpa3oBaHusl BBIPAKEHUHN, COACPKAINIUX KBAJpPaTHBIE KOPHH, HCIOJb3Ys
CBOWCTBa KOPHEM.
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Hcnonb3oBaTh 3amucu OONBIIUX M MAJIBIX YUCET C IMOMOIIBIO JECATUYHBIX
npoOeii u creneneit uncia 10.

AJiredpanvecKkue BbIPaKeHH s

[IpyuMeHAT, TMOHSATHE CTENEHUW C 1EeNbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BEIPAKEHHM, COJEPKAIUX CTETICHU C LIETBIM IMOKa3aTEeIeM.

BbINONHATE TOXJIECTBEHHBIE MPEOOpPA30BAHMS PAIIMOHAIBLHBIX BBIPAKEHUN
Ha OCHOBE IMPaBUJI ICUCTBUI Ha/l MHOTOYWICHAMHU U aIre0pandecKuMu IpoOsIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHus BRIPAXKEHUH I PEIICHUs Pa3IMYHbIX 3a7a4 U3
MaTE€MAaTHKH, CMEKHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHElHBbIC, KBaJpaTHbIE ypaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOJISIIITUECS K HUM, CUCTEMBI JIByX YPaBHEHHU C IBYMsI TTIEPEMECHHBIMH.

[IpoBOAUTE MpOCTEHIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YpaBHEHUH, B
TOM YHCJI€ C TPUMEHEHHUEM TpaduuecKkux mpeacTaBieHui (ycTaHaBIUBaTh, UMEET
JU ypaBHEHHE WM CHUCTEMa YPaBHEHHMM peIlIeHHs, €CId UMEET, TO CKOJbKO, U
nmpouee).

[lepexonuth OT ciiOBeCHOW (HOPMYIMPOBKM 3ajauu K €€ anredpanydeckoit
MOJICJIM C TIOMOIIBID COCTaBJICHHS YpPAaBHEHHUS WM CHUCTEMbl YpPaBHECHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN pe3yibTarT.

[IpuMeHsTH, CBOWCTBA YMCIIOBBIX HEPABEHCTB JJisi CPAaBHEHUS, OIICHKH,
pelIaTh JUHEUHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW M MX CUCTEMBI, JaBaTh
rpadMyecKy0 WJUTIOCTPAllUI0 MHOXKECTBAa pEHIEHUM HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUH

[ToHuMaTh W UCTONB30BATh (PYHKIIMOHAJIbHBIE MOHSTUA U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHMsI), OMPENCIITh 3HAUCHUE (DYHKIMH 1O 3HAYCHUIO
apryMeHTa, OINpeIesTh CBOMCTBA GYHKIUH 1O €€ TpaduKy.

Crtpouts rpaduku djIeMEeHTAPHBIX QYHKIIUNA BUJIA!

y = kix, y = x2, y = x3,y = ||, y = VX, onuchIBaTh CBOWCTBA YHCJIOBO
dbyHkuuu no e€ rpaduxy.

K xoHmy oOyueHuss B 9 kJacce o0OyyarONIUMHCA TMOJYYUT CIEAYIOIIHNE
peAMETHBIE PE3YIIbTAThI:

Yucsia 1 BLIYUCJICHUS

CpaBHUBATH U YNOPSAIOUYMBATH PAllMOHAJIBHBIC U UPPALlMOHATIbHBIC YUCIIA.

Beimonuate apudmernyeckue JEWCTBUS C  pallMOHAIBLHBIMU  YHUCJIaMH,
coyeTas YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINIOIHATH BBIYUCICHUS C
UppaIMOHATBHBIMU YUCIaAMHU.
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HaxoguTe 3HadeHWs CTENEHEW C MEJIbIMU IIOKA3aTeIsIMU M KOPHEW,
BBIUNCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUU.

OKpyrJisiTh  IEWCTBUTEIBHBIE YHUCJA, BBINOJIHATh MPUKUAKY pPE3yibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemarp nuHElHbIE W KBaJpaTHbIC YPAaBHEHWS, YPaBHEHUs, CBOISILIMECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIMOHATIEHBIE YPABHEHHUS.

Pemarp cucrtempl OBYX JIMHEMHBIX YPAaBHEHHMM C JABYMs IIEPEMEHHBIMU U
CHCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABIISICTCS JIMHEWHBIM.

Pemate TekcTOBBIE 3amauM  aiareOpaMvyecKMM CIOCOOOM C  MOMOIIBIO
COCTABJICHUsI YPABHEHHUS UJIM CUCTEMBI IBYX YPABHEHUU C ABYMsI [IEPEMEHHBIMHU.

[IpoBoauTh MpocCTENUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHHM, B
TOM YHCJI€ C TPUMEHEHHUEM TpauuecKkux mpeacTaBieHu (ycTaHaBIWBAaTh, UMEET
JY YpaBHECHHUE WIM CUCTEMa YpPaBHECHUHN PEUICHHUs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

Pemate nuHeWHBIE HEpPABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pellieHuE HEPABEHCTB HA YHMCJIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIOIINE KBAJAPAaTHOEC HEPABEHCTBO, H300pa)xkaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 3a]a4.

DOyHKUUH

PacnozHaBaTh (QyHKIMM HM3Y4EHHBIX BUJOB. [loka3wpiBaTh CcXeMaTHYECKU

pAacIoJIOKEHUE Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB QyHKIMA Buaa: Y = KX, Y
=kx+b, y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBuCHMOCTH OT
3Ha4YE€HUN KOA(PPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutb U n300paxkaTb CXeMaTHUYECKU TpauKU KBAaJAPATUUHBIX (DYHKIIHA,
OMKCHIBATh CBOMCTBA KBAJIPATHUHBIX (PYHKIMH MO UX Tpaduxam.

Pacno3naBate KBajpatuyHyro QyHKUMIO 110 (opmysie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHbIX PYHKUUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPUHU.

YucsioBbie M0C/I€10BATEIbHOCTH U MPOTrPeccun

Pacno3HaBaTh apu(pMETHUECKYyI0 M TE€OMETPUUYECKYI0 MPOTPEeCcCUr MpH
pa3HbIX crocobax 3aJaHusl.

BbINONHAT  BBIYMCIEHHMS € HCHOJB30BaHMEM (opMya N-rO  4jeHa
apu(PMETHUECKON 1 T€OMETPUUECKON MPOrPeECCUil, CYMMBbI MEPBBIX N YIEHOB.

N300paxkath uieHbl MOCJIEA0BATEIBHOCTH TOYKAMU HA KOOPIMHATHOM
IUIOCKOCTH.
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Pemate 3amaum, cBSI3aHHBIC ¢ YUCJIOBBIMH TIOCIJICIOBATCIIBHOCTSIMHU, B TOM
YHUCJIe 3aJla4d U3 peaabHOM XKU3HM (C MCIOJIb30BaHUEM KAJIBKYIISITOpA, ITH(PPOBBIX
TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyectBo yacos
HaumeHoBaHue pa3iesioB U TeM daexkTpoHHbIe (LH(poBbHIE)
Ne i/ Konrpoiasnsie | IlpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 “IHcua ¥ BEUCHCHH. PanuoHAkHke 25 1 https://m.edso00.ru/3T9611VNP
qucna
2 Anrebpandeckue BbIpaKeHUS 27 1 https://m.eds00.ru/XKZQS616W
3 YpaBHECHHS 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/6M3BVY10F
4 Koopnunate! u rpaduxu. ®yHkium 24 1 https://m.edsoo.ru/HIOIBN9VV
5 [ToBTOpEeHmE u 0600IICHIE 6 1 https://m.edsoo.ru/XBWB68AXB
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOT'PAMME
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https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KJIACC

KoanuecTBO 9acoB
HaumeHoBaHue pa3iesioB U TeM JekTpoHHbIE (HU(POBHIE)
Ne i/ Kourpousbnsie | IIpakTnyeckue
NMpOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCYPChI
padoTbI padoThI
1 Hucna u peraucnennus. Keaaparbie 15 https://m.edsoo.ru/ORMAGNHCK
KOpHU
Y .
2 MCIA H BLIHCICHUA. CTeneHb ¢ 7 https://m.eds00.ru/Q7A3CXOIL
LIEJIBIM ITOKa3aTelleM
3 AHFCGpque“CKH? BPIPAKCHITL 5 1 https://m.edso00.ru/GB7K30KCG
KBaapartHbrii TpéxwieH
4 AJIrCOPAHTICCKAC BLIPAKCHIA. 15 1 https://m.eds00.ru/Y 683RP1V9
AnreOpandeckast poob
5 YPaBHCHHUA  HCPABCHCTBA. 15 1 https://m.edso0.ru/UDKT3SX0P
KBagparHble ypaBHEHUs
6 yPaBHeHHfI M HepaBeHCTBa. CHCTeMEI 13 https://m.edsoo0.ru/ICOH5LY TW
ypaBHEHUU
7 Y PABHCHHA 1 HEPABCHCTBA. 12 1 https://m.eds00.ru/5DGS10004
HepaBencrtpa
OyHk1uu. OCHOBHBIE MOHATHUS https://m.edso0.ru/30QTSJORU
Oyuxiun. Yucnossle QyHKINH https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpenue u 0000IICHHE 6 2 https://m.eds00.ru/SQCV6UFOT
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME
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9 KJIACC

KoanuectBo yacoB
Ne HaumeHoBaHue pa3/ieioB U TeM daekTpoHHbIe (L (POBHIE)
Konrpoiabnsie | IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Uucna u BerunciieHus. JleiicTBUTENbHBIC 9 https://m.edsoo.ru/E9QI7TONTB
yucia
Y LY
2 paBi{ CHITLH HepavB CHCTBA. ¥ PABHEHHA ¢ 14 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOM IIepeMEeHHOU
3 ¥/PaBHCHI i HEpaBeHCTRa. CHCTEME! 14 1 https://m.eds0o.ru/UTNAJAKLP
ypaBHEHUH
4 VYpaBHeHus u HepaBeHCcTBA. HepaBeHcTBa 16 https://m.edsoo.ru/ZFUMLNDJK
DyHKIUU 16 https://m.edsoo.ru/SYHPVCOAU
YucnoBwle OCIE10BATENIbHOCTH 15 https://m.edsoo.ru/LT2RT120J
IT 600
7 OBTOpEHHE, 000 memfe, 18 1 https://m.edso0o.ru/'YMZ3IOUNQ
crucTeMaTu3aus 3HaHUM
OBUIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
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IMPOBEPSIEMBIE TPEBGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHON MPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsieMble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTaTa
1 Yucna v BBIYMCIICHUS
11 BoeimonHsATh, codeTras  yCTHBIE W MHCBMEHHBIE  MPHUEMBL,
' apudmeTnyecKue ICHCTBUS C palliOHAIbHBIMHA YUCIIAMA
Haxogute  3Ha4eHHWs  YHMCIOBBIX  BBIPQKCHHH,  MIPUMEHSTH
1.2 pa3HooOpa3Hble COCOObI U MPUEMBI BBIYUCICHNUS 3HAYSHUN JTPOOHBIX
BBIPOKEHUH, colep KaluX OOBIKHOBEHHBIC U JICCATUYHBIC APOOH
[lepexoguts oOT opHOW (oOpMBI 3amMcu 4YHWcen K  JAPYrou
13 (mpeoOpa3oBBIBaTh  JCCATHYHYIHO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO IPOOB)
14 CpaBHHMBATH U yIIOPSAA0YUBATH PAIlMOHAIBHBIC YHCTIA
1.5 OKpyriaTh yncia
BoINOmHAT TPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHUH, OIEHKY
1.6 3HQYEHUW YHUCIOBBIX BBIPAKCHUN. BBINONHATH  JEUCTBUS €O
CTCIICHSIMH C HAaTyPaJIbHBIMH ITOKa3aTeIIIMU
17 [IpumMeHsITh TNPU3HAKH JEIUMOCTH, PAa3OKEHHE Ha MHOXHTEIU
' HATYPAITBHBIX YHACEI
Pemarp  mpakTUKO-OPUEHTHpPOBAHHBIC  3aJadyd,  CBSI3aHHBIE C
OTHOIIICHUEM BEJIMYMH, MIPOMTOPITUOHATHFHOCTHIO BEJTUYHH,
1.8 MPOICHTAMH, HWHTEPIPETHUPOBATh PE3YJAbTAThl PEIICHUS 33ad C
y4€TOM OTrpaHMYEHUH, CBA3AHHBIX CO CBOMCTBAMU paccMaTpUBAEMbIX
00BEKTOB
2 AnreOpandeckue BBIpOKCHUS
21 Ucnonb3oBaTh  anreOpanvecKkyrd TEPMHUHOJIOTMIO W CHUMBOIIHKY,
. MIPUMEHSITH €€ B IIPOLIECCe OCBOCHUSI yueOHOro MaTepuaa
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25 Haxogute 3HaueHWss OyKBEHHBIX BBIPQKEHUW TMPU  3aJlaHHBIX
' 3HAQUYEHUSIX MTEPEMEHHBIX
23 BoinmonHsaTe mpeoOpa3oBaHUsl IIEJIOT0  BBIPAKEHHS] B MHOTOWIEH
' MIPUBEACHUEM TOJOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK
BoInonHsATs yMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOYJIEHa Ha
24 MHOTOYJICH, MPUMEHATh (OpPMYNIBl KBaJpaTra CyMMBl W KBajpara
pasHocTu
OcylecTBISTh Pa310KEHNE MHOTOUIEHOB HA MHOKUTENH C TIOMOIIBIO
2.5 BBIHECEHHS 32 CKOOKH OOIIEr0 MHOXKUTEIIS, TPYIITMPOBKH CIIaraeMbIX,
MpUMEeHEeHUsI GopMYJT COKPAIIEHHOTO YMHOXKEHUS
26 [IpumensaTh peoOpa3zoBaHUsi MHOTOWICHOB JUTSI PEIICHUSI PAa3TUYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX TIPEJIMETOB, U3 PEaTbHON MPAKTHKU
27 Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTesIMHU
' JUTsl IpeoOpa30oBaHus BHIPAKEHHM
3 YpaBHEHHS 1 HEPaBEHCTBA
Pemate nMHEHBIE YpaBHEHMSI C OJHOM MEPEMEHHOM, MNPUMEHSS
3.1 IpaBHJia Mepexojia OT UCXOAHOIO YpaBHEHUS K PaBHOCUIHLHOMY €MY.
[IpoBepsTh, SIBASETCS JIM YUCIO KOPHEM YpaBHEHUS
3.9 [IpumensaTs rpaduueckne MeTOAbl TPHU  PEIIEHUH JIMHEWHBIX
' yYpaBHEHUH U X CUCTEM
33 [TonOupate mpuMepsl Map Yuce, SBISIOMINXCS PElIeHHEeM JTUHEHHOT o
' YpaBHEHUS C IBYMS IEPEMEHHBIMU
CtpouTh B KOOPJIMHATHOM TIJIOCKOCTH TpadUK JIMHEHHOTO YPaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YyACh TpaduKOM, MPUBOIUTH MPUMEPHI
pelIeHus ypaBHEHUS
35 Pemath cucTemMbl IBYX JTUHEWMHBIX YPABHEHUN C IByMs IEPEMEHHBIMHU,
' B TOM 4HcIe rpadudecKu
CocTaBisiTh W peliaTh JUHEUHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUH IO YCIOBUIO 33/1a4M, HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4i MOJIYYEHHBIN pe3yapTaT
4 Koopnaunate! u rpadpuxu. @yHKIun
N300paxarh Ha KOOpAMHATHOM NPAMON TOYKH, COOTBETCTBYIOIIME
4.1 3aJlaHHBIM KOOpJWHATaM, JIy4d, OTPE3KH, HHTEpPBaJbl, 3alHCHIBATh
YHCIIOBBIE IPOMEKYTKU Ha aNreOpanvyeckoM si3bIKe
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4 OTmedaTh B KOOPJMHATHOW IIJIOCKOCTH TOYKH TIO 3aJlaHHBIM
' KOOpIMHATAM
43 CtpouTts rpaduku nuHenHbIX ¢yHKuud. CTpouTs rpaduk QyHKIUU Y
' = [x]
OnuceiBaTh ¢ MOMOUIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTH MEXITY
4.4 BEJIMYMHAMHU: CKOPOCThb, BpEMs, pPAaCCTOSHUE, IIeHYy, KOJIHYECTBO,
CTOMMOCTb, TPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM PabOTHI
4.5 Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco0 TPEACTABICHUS W aHAIM3a
4.6 uH(popmaruu, W3BJICKaTh W HWHTEPIPETHPOBATH HHGOPMALMIO U3
rpaduKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon .
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOW MPOrpaMMbI OCHOBHOI'0O 00111ero 06pa3oBaHusA
pe3yJjbTaTa
1 Yucna v BIYUCTICHUS
Wcnonp30BaTh  HavalbHBIE ~ NPEACTABICHUS O  MHOXECTBE
11 NEUCTBUTENBHBIX YUCEN JJISl CPAaBHEHHS, OKPYTJICHUSI U BBIUYMCICHUH,
' n300paxarh JEHCTBUTENbHBIE YHCIA TOYKAMH HAa KOOPAMHATHOM
psIMOM
[IpumensaTp moHsATHE  apU(METHYECKOr0  KBAJApPAaTHOIO  KOpHS,
12 HaXxOAWTh KBAJpPaTHBIC KOPHH, HCIONB3Yys MpPH HEOOXOIUMOCTH
' KaJIbKYJISATOP, BHIOIHITH MPEOOPA30BAHUS BBIPAKEHUH, COACPIKAIINX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM
13 Hcnonp3oBaTh 3amucu  OONBIIMX ¥ MAJIbIX YHCENT C TIOMOIIBIO
' JECATUIHBIX ApOoOeH u cTernenei uncna 10
2 Anrebpanyeckre BbIpaXKEHUS
[IpuMeHSATh TOHSATHE CTENEeHU C IENbIM I0Ka3aTeleM, BBIINOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKECHHM, COIEPKAIIMX CTENeHH C IeNbIM
MoKa3areneM
25 BhIMOMHATE  TOXKIECTBEHHBIE  NPEOOpa3OBaHUs  paAIllMOHATBHBIX
' BBIDQKEHUI HA OCHOBE IPAaBWJI JCUCTBUM HAaJ MHOTOWIEHAMH U
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anredpanvdecKuMu IpoosiMu

2.3 PackmanpiBaTh KBagpaTHBIN TPEXUWICH HA MHOKUTETH

24 [IpumensaTs npeoOpa3oBaHus BBIPAXKEHUM Ul PELICHUS pa3IMYHbIX
3a/1a4 U3 MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH

3 YpaBHEHUS U HEPABEHCTBA

Pemate nMHeliHBblE, KBaJpaTHble YpaBHEHHs M  pallOHAJIbHbIC
3.1 ypaBHEHHUS, CBOZSIIMECS K HUM, CUCTEMBI JIBYX yYpaBHEHHUU C JABYMS

NEPpEMEHHBIMU

[IpoBoauTe mpoCTEHIINE HCCIEIOBAaHUA YPAaBHEHUHM U CUCTEM
3.9 ypaBHeHHH, B TOM 4YHCI€ C TNPUMEHEHHEM TpaHuuecKux

Hpe,JICTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HMECT JIM YPAaBHCHHUEC WJIM CUCTEMA

ypaBHEHUH pelIeHUs], €CIIH UMEET, TO CKOJIbKO, U IpoUee)

[lepexomuts OT cinoBecHOW (OPMYTUPOBKH  3adadyu K €€
33 anredpanveckodl MOJENHU C TOMOIIBI0O COCTaBICHHUS YPaBHEHHS WIIH

CHCTCMBI ypaBHeHHﬁ, HHTCPIIPETUPOBATL B COOTBCTCTBHUH C

KOHTEKCTOM 3a/1a4Ul ITOJIyYEHHBIN pe3yIbTaT

[IpuMeHATHh CBOMCTBA YHCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OIICHKH,
24 peuiaTh JIMHEWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOU U UX CUCTEMBI,
naBaTh  rpadHUUuecKyr0 — WJUTIOCTPAIIMI0  MHOXKECTBA  PEIICHUI

HEpaBCHCTBA, CUCTEMbI HCPABCHCTB

4 OyHKIIUU

[lonumath W wHcHoONB30BaTh (YHKIMOHAJIbHBIE MOHATHS U  SI3BIK
41 (TepMHHBI, CHUMBOJIMYECKHE OO0O03HAUEHUS), OINpPEAeIATh 3HAYCHUE
(YHKIMU TIO 3HAYEHUIO apTyMEHTa, ONMpPENeNsTh CBOWCTBA (YHKIUHU

1o e€ rpaduky

Crpoutb rpaduKu dJeMEeHTapHBIX (PYHKIUI BUIA:

y=k/x
4.2

, Y =X3, Y = X3, ¥y = x|, onuChIBaTh CBOMCTBA YUCIOBOW (YHKIHUH 1O €€
rpaduxy

9 KUIIACC

Kon I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsAEeMOro o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHUs
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pe3yabTaTa

1 Yucaa ¥ BEIYMCICHUS

CpaBHI/IBaTL U YIIopsaao4YnBaTh pPAOUOHAIIBHBIC U HPPAHOHAIBLHBIC
1.1

qucia

BrimonusaTe apudmMeTnueckie NeHCTBHS C pallMOHAIBHBIMU YUCIIAMH,
1.2 coyeras YCTHBIE U IMUCBMEHHBIE IIPUEMBI, BBIIIOIHATH BBIYUCICHUSA C

HppaivoOHAJIbHBIMU YHCJIaMU

HaxomuTe 3HaueHus cTeneHed ¢ UEIbIMU IOKA3aTeNIMU M KOPHEH,
1.3
BBIYUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKEHHI

OKpyrisiTh 1€HCTBUTENBHBIC YUCIIA, BBITIOIHATh PUKUIKY PE3YiIbTaTa
1.4
BBIYMCIICHHU, OLICHKY YHMCIIOBBIX BBIPAXKCHUHN

2 ypaBHeHI/I}I " HCPABCHCTBA

5 Pemlate  nuHENiHBIE W KBaJpaTHblE  ypaBHEHHUs, YpPaBHEHMS,
A
CBOJISIIIMECS K HUM, IPOCTEHIINE IPOOHO-pAIlMOHATIbHBIE YPAaBHEHUS

Pemate cuctembl IByX JTUHEHHBIX YPAaBHEHUH C JBYMs II€PEMEHHBIMU
2.2 U CHCTEMBI IBYX YPABHCHMM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBIIACTCS

JIMHEUHBIM

Pemate TeKCTOBbIE 3a/auM anreOpanvyeckuM CrIocoOOM C IOMOIIbIO
2.3 COCTABJICHHMSI YpPAaBHEHMS WIM CHCTEMBI JBYX YPaBHEHHMH C JBYMs

NEpCMCHHBIMU

IIpoBoguTh mNpOCTEHINNE UCCIEJOBAHMS YPaBHEHUH U  CHCTEM
ypaBHeHHH, B TOM 4YHCI€ C TNPUMEHEHHEM TpaHuuecKux
2.4
npezcTaBiIeHui (HapuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU

CHUCTEMa YPaBHEHUH pEIIEHUs], €CIIU UMEET, TO CKOJIBKO)

Pemate  nuHeEliHBIE  HEpAaBEHCTBA, KBAJAPATHBIE  HEPABEHCTBA,
2.5 “300pakaTh pelIeHNe HEPAaBEHCTB Ha YKCIIOBOM MPSIMOM, 3alUCHIBATh

PEHICHUC C TIOMOIIIBIO CUMBOJIOB

Pemrate cucTemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB,
26 BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pELICHUE
CHCTEMBbl HEPABEHCTB Ha YHCJIOBOW NPSIMOM, 3alUCHIBATh PEIICHHUE C

IIOMOIIBIO CUMBOJIOB

2.7 Hcnons3oBaTh HEpaBEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a/1a4
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3 OyHKIUU

PacriosHaBaTh ~ ()YHKIMH  HM3YYEHHBIX  BHAOB.  IlOKa3bIBaTh
CXEMaTHUYECKH PACIOIOKEHHE Ha KOOPJANHATHOMN TNIOCKOCTH IPadUKOB
3.1
byukiwmii Buga: y=kx, y=kx+b, y=k/x, y=ax’*+bx+c, B 3aBucumocTs ot

3Ha4eHUH K0I()(HUITMEHTOB, ONUCHIBATH CBOUCTBA (DYHKIIMI

[Toka3piBaTh CXEMATHYECKH PACIOJIOKEHHE Ha  KOOPAUHATHOMN
3.2 MJIOCKOCTH TpadukoB (GyHKIUH Buga Y = VX, Y = |X| B ONHUCHIBaTh

CBOMCTBa (DyHKITHI

Crpouth M H300paxaTh CXEMaTHYECKH TpapuKd KBaJPAaTHUYHBIX
3.3 (GyHKIUI, oONUChIBaTh CBOMCTBA KBaJApaTUYHBIX (QYHKUUNH IO HX

rpaduxam

PacniozHaBaTh KBaJpaTHuHyO (QYHKIMIO TO (opmyie, HpUBOIUTH
3.4 NpUMEpPbl KBAJPATUYHBIX (DYHKIHMA M3 peallbHOW KHU3HH, (DU3HKH,

TeoMCTpUHn

4 Apudmernueckas U TeoMeTprudecKasi Iporpeccuu

i1 PacrniozHaBaTh apuMeTHYECKYIO U TEOMETPUIECKYIO MPOTPECCHU TIPU
pas3HbIX criocobax 3aJaHus

BbIMONHATE BBIUUCIEHUS C MCIOJNb30BaHHEM (opMyl N-TO uJeHa
4.2 apu(pMeTHYeCKO U reoOMEeTpUUYECKOM MPOrpeccui, CyMMbI MEPBBLIX N

YJICHOB

3 I/I306pa>1<aTL YJICHBI ITOCJICO0BATCIbHOCTH TOYKAMHK Ha KOOp,HHHaTHOﬁ
4.
ITIJIOCKOCTH

Pemrate 3a4a4yi, CBA3aHHBIC C YHMCIIOBBIMHU IIOCJICAOBATCIBHOCTAMU, B
4.4 TOM 4YHCJE 3aJa4d W3 peaTbHOW KHU3HM (C WCIOIb30BaHHEM

KaJbKYJIATOPa, IU(PPOBBIX TEXHOIOTHIA)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT coAepPKAHUSA
1 Uucna u BIYUCIEHUS
JpoOu OOBIKHOBEHHbBIE M JAECATHYHBIC, MEPEXoi OT OAHOW (opMel 3ammcu
11 npobeir k npyroi. [loHsTHE palMOHANBHOIO YHCIA, 3alHUCh, CPABHEHHUE,
YIOPSA0YMBAHKE PAIIMOHATBHBIX YUCEI
12 Apudmernueckue IeMcTBUS ¢ pallMOHAIILHBIMU YUClIaMu. Pemenue 3agay u3
' peasibHOM NMPaKTUKU Ha YacTH, Ha JpooH
13 CreneHb C HaTypaJbHBIM IIOKa3aTelIeM: ONpeJesieHHe, Mpeodpa3oBaHue
' BBIPQKCHHI Ha OCHOBE OIPEIEICHUS, 3aUCh OOIBIINX YHCET
14 [TpoueHThl, 3amKCh MPOLEHTOB B BHUJE ApoOU M JIpoOu B BUAE HPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA IPOLIEHTHI, PELLICHUE 33/1a4 U3 PEAIbHON MTPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEIMMOCTH, Ppa3JIOKEHHE Ha  MHOMKUTENIH
' HATYpaJbHBIX YHCEI
16 PeanbHple  3aBUCHMMOCTHM, B TOM 4uciae HOpsMas M oOpaTHas
' IIPONOPLIMOHATIBHOCTU
2 Anrebpandeckue BhIpaKCHUS
21 IlepemeHHBIE, YNCI0BOE 3HAYEHUE BBIPAKECHHUS C MEPEMEHHOU. JlonmycTuMBbIe
' 3HA4YEHUs IEPEMEHHBIX
25 [IpencraBieHne 3aBUCUMOCTH MEXIy BEJIHMUYMHAMH B BHUAC (HOPMYIIBL
' Brraucnenns no popmynam
23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDOKCHHH, TOXIECTBEHHO  paBHBIC
' BBIPKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
9 OpHounensl 1 MHOrouieHsl. CrerneHb MHorowieHa. CioxeHue, BBIYMTaHUE,
' YMHOXXEHUE MHOTO4JIECHOB
25 DopMyJIbl COKpPAILIEHHOTO YMHOXKEHUS: KBAaJIpaT CyMMBbI M KBaJpaT Pa3HOCTH.
' ®opmyra pa3HOCTH KBaApaToB. Pa3iokeHre MHOTO4JIEHOB HA MHOKHUTEIN
3 VYpaBHeHust
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31 VYpaBHeHUE, KOpeHb YpaBHEHHUs, MpaBWwia NpeoOpa3oBaHUs YpaBHEHHUS,
' PaBHOCWJIBHOCTb YPaBHEHUN
3.9 JluneliHOe ypaBHEHME C OJHOM MEPEMEHHOM, YHMCJIO KOpHEH JIMHEHHOro
' YpaBHEHUS, PEIICHUE JTUHEHHBIX YPABHEHUN
33 CocraBiieHre ypaBHEHUH M0 YCIOBHUIO 33Ja4yM. PerieHne TeKCTOBBIX 3a/1ad ¢
' IIOMOLLBIO YPAaBHEHUI
3.4 JluneliHoe ypaBHEHHE ¢ JBYMS IEPEMEHHBIMH M €T0 Tpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUN C JABYMsI INepeMEHHbIMH. Perienue
3.5 CHCTEM YpaBHEHUH CIOCOOOM IOJCTaHOBKH. I[IpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOUIbI0 CUCTEM YPaBHEHUU
4 Koopaunate! u rpadpuxu. @yHKuu
4.1 KoopauHara TO4ky Ha IpSIMOU
4 UYuciioBble POMEKYTKU. PaccTosiHME MEXly IBYMsI TOYKaMU KOOPJIMHATHON
' IPSAMOU
43 [IpsimoyronbHas cucrema koopaunat, ocu Ox u Oy. Abcuucca U opauHara
' TOYKH HA KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsr rpaduxoB, 3amaHHbIX (Gopmynamu. UteHue rpaduKoB pealbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pynkuuu. 'paduk ¢pynkuun. ColicTBa GyHKIUN
4.6 Jluneiinas ¢pynkuus, e€ rpaduk. I'padux Gynkmum y = [x|
47 ['padmyeckoe perieHue JTUHEHHBIX YpaBHEHUH H CUCTEM JIMHEHHBIX
. YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 Uucna u BBIYUCTIECHUS
11 KBagpatusiii xopep u3 uucna. lloHsTHE 00 HppanMOHATIHLHOM YHCIE.
' JecsaTruunble NpUOIMKEHNSI UPPALMOHATIBHBIX YHCET
CBoiicTBa apu(pMETHYECKMX KBAaJPAaTHBIX KOPHEH U MX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN W BBIYHCIECHUAM. J[eMCTBUTEIHHBIC
yucia
1.3 CreneHb ¢ LENBIM MOKa3aTenaeM U e€ cBoiicTBa. CTaHmapTHas 3alluch Yyncia
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2 Anrebpanyeckue BbIpaXEHUs
2.1 KBangpaTHblil TpEXUIIEH, pa3iioKeHNE KBaIPATHOTO TPEXUWIEHA HA MHOXKHUTEIH
2.2 Anrebpandeckast Apodb. OCHOBHOE CBOKCTBO alireOpanveckoi apoou
2.3 Crnoxxenue, BbIUNTaHUE, YMHOXEHHUE, JIETIEHUE alaredpandeckux apooeit
24 PanmionansHbIe BRIpaXEHUS U UX MPeoOpa3oBaHUE
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJIpaTHOrO ypaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOASIIUXCS K JIMHEHHBIM U KBaJPaTHBIM
3.3 [Tpocreiimme npoOHO-paOHAIEHBIC YPAaBHEHUS
I'paduueckast MHTEpIIpETALIUS YPAaBHEHUH C JABYMsI IIEPEMEHHBIMU U CHCTEM
3.4 JIMHEWHBIX YPAaBHEHMI C JBYMs NepeMeHHbIMH. [IprMepsl pemeHus cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMS IMEPEMEHHBIMU
3.5 Pemienre TekCTOBBIX 3aa4 anreOpandeckum crocooom
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPaBEHCTBA ¢ OHON NIEPEMEHHOU
3.10 CucreMbl JIMHEHHBIX HEPABEHCTB C OJTHON TIEPEMEHH O
4 OyHKIUU
i1 [Tonsitne ¢ynkuuu. OOnacTh ONpeneNeHuss W MHOXECTBO 3HAUYEHUH
' ¢ynkuuu. CriocoOsl 3a1anus GyHKIUH
4.2 I'padux Gynkuu. YreHne cBOUCTB PYHKIUU 10 €€ rpaduKy
4.3 [Tpumeps! rpadukoB QyHKINN, OTpaKaAIOLIIUX PEAIbHbBIE MPOLIECCHI
44 @OyHKIMH, OMNHCHIBAIOIIME NPIMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaQUKu
4.5 OyHkIUU y =X?, y = x?
4.6 Oynkuuu Yy = X, Y = |x|
4.7 I'padmyeckoe penieHue ypaBHEHU U CUCTEM YpaBHEHHM
9 KIIACC
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Kon IIpoBepsieMbIii 3JIEMEHT COACPKAHUS
1 Yucna v BIYMCIECHUS
11 PanronanbHple uucna, HUppalMOHAJbHBIE YHUCIA, KOHEUHbIE U OECKOHEYHbIE
' JIECSITUYHBIE IPOOU
MHOXeCTBO IeHCTBUTENBHBIX YUCEI, IEHCTBUTENbHBIC YUCIIAa KaK OECKOHEUHBIE
12 JecSITUUHBbIE ApoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
' JEHUCTBUTENBHBIX YMCET U KOOPANHATHOU MpsiMoid. CpaBHEHHE 1€ CTBUTEIIBHBIX
yucel
1.3 Apudmernueckue 1eHCTBUS ¢ 1eHCTBUTEIBHBIMU YHCIaAMU
U3mepenus, npulmmxkeHusi, olleHKu. PazMepbl 00bEKTOB OKpY’KaIOLIEro MHUpa,
14 JUINTENILHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. [TpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyriaenue uucen. [Ipukuaka u oueHka
Pe3y/bTaTOB BBIUNCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUsI ¢ OTHON TTIEPEMEHH O
2.2 JInnelinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOAAIIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHM, CBOASIIINXCS K KBaAPAaTHBIM
24 bukBanpatHoe ypaBHenue. Ilpumepsl pelieHUss ypaBHEHUW TpETbed W
' YETBEPTOM CTEIEHEN PA3JIOKEHUEM HA MHOXKUTEIN
2.5 Pemenue npoOHO-paniioHAIBHBIX YPaBHEHUI
2.6 Cucremsbl ypaBHEHU
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemienue cucreM IByX JUHEMHBIX YPAaBHEHUM C IByMsl IEPEMEHHBIMU
29 Pemienue cucrem AByX ypaBHEHHi, OJTHO W3 KOTOPBIX JIMHEMHOE, a JAPYyroe —
' BTOPOM CTENEHU
2.10 ['paduueckast ”HTEpIpETALMSI CUCTEMbI YPaBHEHHH € IBYMsI IEpeMEHHBIMU
211 Pemenne TekcTOBBIX 3a/1a49 anreOpandecKuM Crocooom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHON MEPEMEHHON
2.14 Pemenuie cuctemM MTUHEHHBIX HEPABEHCTB C OJHON MIEPEMEHHOM
2.15 KBanparHble HepaBeHCTBa
216 ['paduueckast MHTEpHIpeTalsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
' NepEeMEHHBIMU

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3UA N2 5 L®EOOCUUN PECMYBJIMKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




3 OyHKIMH

31 KBagparnunas ¢ysakiusa, e€ rpaduk u cBoiictBa. [lapabona, KoOpaMHATHI
' BEPILIUHBI TapaboIibl, OCh CAMMETPUU MapadoIbl

3.2 I'paduku pyuxmit y=kX, y=kx+b u ux cBoiicra

3.3 I'padukn Gpynkunii y=k/X, y = X* u ux coiicra

3.4 I'paduku pyHKIUH , U UX CBOMCTBA
4 YucnoBble MOCIe10BaTeIbHOCTH

11 Omnpeznenenre u COcoOBI 3a/1aHUSI YMCIIOBBIX ITOCIIEOBAaTENLHOCTEH. 3amanue
' MOCJICIOBATEIFHOCTH PEKYpPpEeHTHOU (hopmyIioit u hopMyIiol N-To wieHa

43 Apudmernueckas mnporpeccus. Dopmynsl N-ro  uieHa apupMETHUECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX N UJICHOB

43 I'eomerpuueckas mnporpeccusi. @Dopmynasl N-TO  wWieHa T'E€OMETPUYECKOMN
' IIPOIPECCUH, CYMMBI IEPBBIX N YJICHOB

v N3o00paxeHne 4YIeHOB apu(PMETUYECKOM M TeOMETPHUYECKON Mporpeccuil
' TOYKAMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIN U SKCITOHEHIHAJIBHBIN POCT

4.5 CJ10KHBIE TTPOIIEHTHI
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pPe3yJibTaTaM
NpoBEPsSIEMOro OCBOCHHS1 OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOIO
TpeOOBaHUS o0mero odpasoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHSAMH: MHOXKECTBO, IOJMHOMKECTBO,
orepalMy HaJ MHOXECTBaAaMH; YMEHHME OINEpUpPOBATh IOHITHIMMU:
rpad, cBA3HBIA rpad, nepeBo, LMK, MPUMEHSTh UX MPU PELICHUU
3aJla4; yMEHHE UCIOIb30BaTh rpaduueckoe mpeacTaBIeHHEe MHOXKECTB
JUIS OMMCAHUS pEabHBIX MPOLIECCOB U SBICHUH, NPU PELICHUM 3a1a4

U3 IPYrux y4eOHBIX MTPEIMETOB

YMeHHE OnepUpoBaTh NMOHATUAMU: ONPEIEICHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABAaTb MCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPUBOAUTH IIPUMEPBI M KOHTPIPUMEPHI, CTPOUTH

BBICKa3bIBaAHUSA U OTPHULAHUA BBICKA3bIBAaHHI

YMeHHe onepupoBaTh IMOHATHAMH: HAaTypalbHOE YHUCIIO, IPOCTOE U
COCTAaBHOE YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JeTMMOCTH, LeJI0e YHCI0, MOIYJb 4MCIa, OOBIKHOBEHHas Ipo0b U
JecATUYHAsT JpoOb, CTaHIAPTHBIN BUJA YHCIA, PAIlMOHAIBHOE YHCIIO,
3 UppalMOHATIBHOE YHCIO0, apU(PMETHYECKH KBaJIpaTHBIA KOPEHD;
YMEHUE BBINIOJHATH JEHUCTBHS C  4YUCIAMHM, CpaBHUBATH U
YIOPSIIOYMBATh YWCNA, MPEACTABIATh 4YHCIA Ha KOOpAMHATHON
IpSIMOM, OKpYIJIATH 4YHMCIIA; YMEHHE JENaTh IPUKUAKY U OLICHKY

pe3yJibTara BEIYMCIEHUN

YMeHue onepupoBaTh MOHSATHAMH: CTEIICHb C IENBIM ITOKa3aTelieMm,
apu(pMETUYECKII KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATYpaJbHOH CTETeHU
OomnbIlle €AMHHIBI, YMEHHE BBINMOJIHATHE pacd€éThl 1O (GopMylam,
npeoOpa3oBaHus ENbIX, APOOHO-PAlMOHAIBHBIX BBIPOKCHUH |
BBIPQKEHUH C KOPHSAMHM, Pa3IOKEHHE MHOTOYICHAa HAa MHOXHUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpPMyYNI pa3HOCTH KBAJPAaTOB U

KBaJIpaTa CyMMbI U Pa3HOCTH

) YMeHue oneprupoBaTh MOHATHIMU: YHACIOBOE PAaBEHCTBO, YPaBHEHHUE C
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OIIHOW MEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHUE pelaTh JIMHEHHbIE U KBAJpaTHbIE YPABHEHMUS,
IpOOHO-paIlMOHAIPHBIC YPAaBHEHHSI C OJHON TMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEMHBIX YpaBHEHMI, JTUHEHHbBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOMN
IEPEMEHHOM, B TOM YHUCJIE MPU PELICHUH 3a1a4 U3 APYrUX MPEIMETOB
U TPAKTUYECKHX 3a7a4; YMEHUE HCIOIb30BaTh KOOPAMHATHYIO
OpsIMyI0 U KOOPAMHATHYIO TJIOCKOCTh U M300paKeHUs pelIeHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMA: QYHKIUA, Tpaduk QYHKINH, HYIH
¢byHKIUH, IPOMEKYTKU 3HaKOIOCTOSHCTBA, MIPOMEIKYTKHU
BO3pacTaHus, YyObIBaHUS, HaWOONbIlEe M HAaUMEHbIEE 3HAYCHUS
GbyHKIUY; YMCHHE OIIePUPOBATH MOHSTHSIMH: npsimast
MIPOITOPITUOHATILHOCTD, JTHHEHHAS (DYHKINS, KBajapaTHUHAs (YHKITHS,
oOpaTHasl TIPONOPIMOHAIBHOCTh, Tapabona, rurepOoia; yMeEHHE
CTpoHTh rpaguku GYHKIIUN, UCTIONH30BATh TPapUKU ISl ONIPEICTCHUS
CBOWMCTB TIPOIIECCOB U 3aBUCUMOCTEH, JJIs PEIICHUs 3a7ad U3 JIPYrux
Y4eOHBIX TPEAMETOB W pEATbHOM JKU3HHM, YMCHHE BBIPAXKATh

(bOpMy.]'IaMI/I 3aBUCHUMOCTH MCIKAY BCIIMUMHAMHA

YMeHue OIEepUPOBATh TIOHATHUSIMU ; MOCJIEI0BATEILHOCTD,
apudmernyeckasi U TeOMETpUYECKass  MPOrPEecCUu;  yMEHHeE
7 WCIONb30BaTh CBOMCTBA IMOCIENIOBATENBHOCTEH, (GOPMYIBI CyMMBI U
o0IIero 4ieHa MpU PEIICHWH 3a/ad, B TOM YHCIE 3a/a4 U3 JPYTrux

y4eOHBIX MPEAMETOB U PEaThbHOMN KU3HU

YMeHue pemarb 3aaud pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLIEHTHI,
JOTM W 4YacTH, JBW)XEHHE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYTIOK U yCIIYyT, HAJIOTH, 337a4d U3 00J1aCTH yIpaBJeHUs JIMYHBIMU U
8 CeMEMHBIMH  (MHAHCAMM); yMEHHME  COCTaBISITh  BBIPAXKCHHS,
ypaBHEHUsl, HEPABEHCTBA W CHUCTEMbl 1O YCJIOBHIO 3aJiayH,
UCCJIEZIOBATh MOJYYEHHOE PEILICHUE U OLIEHMBAaTh IPaBI0NOJ00HOCTD

IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHIMU: (PUrypa, TOUKA, OTPE30K, MpsMasi,
Jyd, JIOMaHasi, yrojl, MHOTOyrOJIbHUK, TPEYTOJbHUK, paBHOOEPEHHBII

U PaBHOCTOPOHHUI TPEYrojbHUKH, MPSIMOYTOJIbHBIA TPEYroJbHUK,

MCAHUaHa, 6I/ICCCKTpI/ICEl U BbICOTAa TPCYIOJIbHUKA, LIeTHpéXyl’OJ’IbHI/IK,
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napajiesiorpaMM, pomO, TNPSAMOYrOJIbHHMK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KPYT, KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue peuarhb 3ajaud, B TOM YHCJIE U3 MOBCEIHEBHOU
KHU3HM, HAa HAXOX/JIEHUE I'€OMETPUUYECKUX BEJIMYMH C IPUMEHEHHEM

U3YYEHHBIX CBOMCTB (UTyp U (PakToB

YMeHue onepupoBaTh IOHATUSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapaJIeIbHOCTh U HEPHEHAUKYISIPHOCTh MPSMBIX,
yrojll MeXAY HpsSMbIMH, NEPHIEHIUKYJSAp, HAKIOHHAs, NPOEKIu,
10 nonobue Guryp, nogo0HbIE TPEYTOJbHUKHA, CHMMETPUS OTHOCUTEIBHO
TOYKM U TPSIMOM; YMEHHME paclo3HaBaTh PaBEHCTBO, CUMMETPUIO U
nogobue Guryp, napaieIbHOCTh U MEPHEeHAUKYISIPHOCTh MPSIMbIX B

OKPY’KaIOIllEM MUDE

YMeHue onepupoBaTb IOHATUSAMHU: [UIMHA, PACCTOSHHUE, YIOJ
(BemMuMHA yria, CUHYC W KOCHHYC yrjla TPEYroJIbHMKA), IJIOIIA[b;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; YMEHHE MpUMEHATh (OPMyJbl MEpUMETpa U  IUIOMIATU
11 MHOI'OYI'OJIbHUKOB, JUIMHBI OKPY)KHOCTHM M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIeNeNNNela; YMEHHE NPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJIbHMKA,
teopemy Iludaropa, TpPUTOHOMETPUYECKHE COOTHOUICHUS IS

BBIYHCIICHUSI IJTUH, PACCTOSTHUH, TUTOIAACH

YMenue wuzo0paxarb IUIockue (GUIypel M HX KOMOWHALWH,
19 [IPOCTPAHCTBEHHbIE (GUIYphl OT PYKH, C IOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OIIKMCAHUTIO

VYMmenue OIICpUPOBATH IIOHATUAMMU MMpAMOYTOJIbHasA CHUCTCMa
KOOpJUHAT, KOOpAWHATLL TOYKH, BCKTOp, CyMMa BCKTOpPOB,
13 MMPOU3BCACHUC BCKTOpPA HA YHUCJI0, CKAIAPHOC IMPOU3BCACHUC BECKTOPOB,
YMCHHUEC HCIIOJIB30BaTb BCKTOPbI W KOOPAWHATBI AJIA MPCACTABJICHUA
JaHHBIX MW PpCIICHUSA 3alda4, B TOM YHUCIIC H3 APYIrUX y‘IC6HI)IX

npeaIMCTOB U peaanofI KHU3HHU

YMeHue onepupoBaTh IOHSATHSIMH: CTOJOMKOBBIE M KPYrOBbIE
14 qUarpamMMmbl, TaOnWIbl, cpeaHee  apudMeTHUecKoe, MeauaHa,

HauOoNbIllee W HAMMEHBIIEE 3HAYCHHUS, pa3Max YHCIOBOrOo HaOopa,

YMEHUE  U3BJIEKaTh, HHTEPIPETUPOBATb H  NPEOOpPA30OBBIBATH
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uH(pOpPMaLIMIO, MPEICTaBICHHYI0 B TaOMuIax W Ha JUarpaMmax,
OTPaKAIOIYI0 CBOICTBA M XapaKTEPUCTHKU pEAJIbHBIX IIPOLIECCOB U
SBJICHUM; yMEHHUE paclo3HaBaTb W3MEHUMBBIE BEIUYMHBI B

OKpY’KaIoIlleM MUpe

YMeHue onepupoBaTh MOHATHAMM: CIYYalHBIA ONBIT (CIIy4ailHbBIN
SKCIIEPUMEHT), dJIEMEHTapHOe COOBbITHE (JIEMEHTApHBIA HMCXO.)
CIIy4alflHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOATHOCTh COOBITHS;
YMEHUE HaXOJUTh BEPOSTHOCTH CIy4YailHBIX COOBITHI B OIBITaxX C
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, YMEHHE pellarh
15 3a/1a4d METOJIOM OpPraHW30BaHHOTO TEepedopa M C HCIOIb30BAHHEM
IpaBWJia YMHOXKEHUS; YMEHHE OIICHMBAThb BEPOSTHOCTU PeaTbHBIX
COOBITHI M SIBJICHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYKAIOIIEM MHpPE H B JKU3HH;
3HaKOMCTBO C TIOHSITHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YKCET U €0 POJIbIO B MAaCCOBLBIX ABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA M3YYEHHBIM METON Ui pPEelIeHUs
3a/la4d, IPUBOAUTH IIPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE U KU3HU, PACIIO3HABATH IIPOSABIICHUE 3aKOHOB MATEMATUKHU B
16 HUCKYCCTBE, OIIUCBIBATh OTAEJbHBIC BBIJAIOIINAECS  PE3yJbTaThl,
MIOJIYYEHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKH KaK HAayKH, IPUBOAWTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU

U BCEMUPHOH MCTOpUU
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HEPEYEHDb 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbIX HA
OI'D IO MATEMATUKE

Kon ITpoBepsieMblii 3JIeMEHT COACPKAHMS
1 Yucna v BIYUCTICHUS
11 HarypaneHblie u nensie uncia. [Ipu3Haku 1eIMMOCTH LEIbIX YHCEl
12 OOBbIKHOBEHHBIE U JIECATUYHBIE JAPOOM, TMPOLEHTHl, OECKOHEUHBIE
. epruoAnYEcKre Apoou
13 Panvonaneupie uncia. ApudMeTHdeckue Oonepanuud ¢ palroHAIbHBIMU
' YHrCIaMu
14 JleiictBuTenpHble Yrcia. ApupMETHUECKHUE ONEpaluu ¢ ACHCTBUTEIbLHBIMU
' YUCITaMHU
15 [IpubmmxE€HHBIC BBHIYMCICHMS, MPABHJIA OKPYIJICHUS, MPUKUIKA U OICHKA
' pe3ynbTaTa BRIYUCICHUN
2 AnreOpanvecKkre BRIPOKCHUS
2.1 bykBeHHBIEC BBIpaKEHUS (BBIPAKECHUSI C IEPEMEHHBIMU)
25 Crenenp ¢ nensiM nokaszareneM. CTeneHb C palMOHAIBHBIM I1OKa3aTeeM.
. CBoiicTBa CTEIEHU
2.3 MHorouneHbl
2.4 AnrebOpandeckast 1poob
’5 ApudmMernuecknii  KOpeHb  HaTypallbHOM  cTemeHu.  JleWcTBus  C
. apuMeTHIeCKUMU KOPHSIMHU HATYPaIbHOW CTENIEHU
3 VYpaBHEHHS 1 HEPABEHCTBA
31 Lensle u npoOHO-panrioHaNbHbIE ypaBHeHHUS. CHUCTEMBI M COBOKYIHOCTH
' YpaBHEHUH
32 Lensie 1 npobHO-parmoHabHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEpaBEHCTB
3.3 Pemrenne TekCTOBBIX 3a1a4
4 YucnoBble MOCIe10BaTEIbHOCTH
4.1 IlociieqoBaTENLHOCTH, CIIOCOOKI 3aJaHHMS ITOCIIEIOBATEIIFHOCTEH
4.2 Apudmernueckas U reomerpuueckas mnporpeccun. dDopmyna CIOKHBIX
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MIPOLIEHTOB

) OyHKUINU

OyHkus, cnocoObl 3amaHus ¢GyHKUU. [paduk ¢dyakmuu. OO1acTh
OIpeleNieHus] W MHOXECTBO 3HaueHMl ¢yHkuuu. Hymm dyHxoum.
5.1. [IpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIWH.
Makcumymbl W MuUHUMYMBl (yHknuu. HauGonbiiee M HauMeHbIee

3Ha4YeHHEe PYHKIIUN Ha IPOMEKYTKE

6 KoopnuHats! Ha psSMOH U TIIOCKOCTH
6.1 Koopaunartnas npsimast
6.2 JlekapTOBBbI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl 1 UX CBOMCTBa
7.2 TpeyrombHUK
7.3 MHOroyroiabHUKu

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenne reoMeTpuuecKuX BEIUUNH
7.6 BexTops!l Ha miIockocT!
8 BeposaTHOCTh U CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padmr

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 16.09.26 11:05 (MSK) Ceptudmkat 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3MSA N2 5 N.®EOJIOCUN PECMYBJIUKU KPbIM",
JToviko EneHa CTaHWCNaBOBHaA, AMPEKTOP




