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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OIHWUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHa 00ECTIEYNBACT N3YUCHHE IPYTUX JAUCIUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMAHUTAPHOTO LHKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y oOyuaromumxcs
HAyYHBIX TIPEJCTABICHUNA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnocode oTpakeHUs MaTeMaTHICCKOM HAYKOH SIBICHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, POJU MAaTEeMaTHYECKOTO MOJCIHPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ Ka4eCTB MBIILICHHUS, HEOOXOIUMBIX AJIA aJaNnTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecrneuyuMBaeT pa3BUTHE YMEHMsI HaONIONaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOM JEHCTBUSI M BBIBOJIBI,
dbopmynupoBath yrBepxkAcHUA. OCBOECHUE Kypca anreOpbl 00ecrieYMBaeT pa3BUTHE
JOTUYECKOTO MBIIUJICHUSI OOYYArOMIMXCSA: OHHM HCIOJIB3YIOT JEAYKTUBHBIE H
MHAYKTUBHBIE pacCyXJeHus, 00001IeHNEe U KOHKPETU3aIMI0, abCTparupoBaHue U
aHasioruto.  OOydeHue  anreOpe  IpeanojiaraeT  3HAUYUTEIbHBIH  00BEM
CaMOCTOSITENTFHON  JIEATEIHHOCTH OOYYaIOIUXCS, IO03TOMY CaMOCTOSITETbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B cTpykType nporpammsl yueOHOro Kypca « Anredpay st OCHOBHOTO 00OILEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOJANYECKUE JTMHUU:
«Yncna W BBIUMCICHHUS», «ANTeOpanuecKkue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «Dynkiumy. Kaxkmas w3 3TUX COAepKaTEIbHO-METOANYECKUX
JIMHUYN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C
JpyTUMH ero JuHusAMU. B Xonme wu3ydeHus ydeOHOTO Kypca oOOydaromumcs
MPUXOJIUTCS JIOTHYECKH PaCCy’KIaTh, MCIONIH30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M C 3TUM B mporpaMmy ydeOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTaBICHHbBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MareMaTudeckoro s3bika. CoaepkaTenpbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Uucia u  BBIYUCICHHS» CIY>KAT OCHOBOM  JIJIst
JABHEUIIIETO M3y4YeHUS] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUYaIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJTOPUTMaMU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCEITHEBHOU
XU3HU. Pa3BuTHE MOHATHA O YMCIEe HAa yPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHUCIaMH, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILEHHE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K cpefiHeMy 00111eMy 00pa30BaHHUIO.

ConepxaHue IBYX anreOpandecKkux JUHUN — « AreOpandeckue BbIPAXKEHUS
U «YpaBHEHHsI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYeCKOro arnmapara, HeOOXOAUMOTO JUIsl PelleHUs] 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero o0pazoBaHusl y4eOHBIA MaTepuasl TPYIIUPYETCS BOKPYT PallMOHAIBHBIX
BBIpaXEHUU. AJreOpa IEMOHCTPUPYET 3HAYECHUE MATEMaTUKH KakK s3bIKa IS
MOCTPOCHUS MaTEMAaTHUYECKUX MOJICNICH, OINHUCAHUsl MPOLECCOB U  SIBIICHUM
peansHOro Mupa. B 3amaun 00yueHus anredpe BXOIAT TakKe JalibHEIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJIMMOTO, B YACTHOCTH, JIJIsl OCBOCHUSI Kypca
uHpopMaTHKU, U  OBJAQJCHUE HABBIKAMU  JACAYKTUBHBIX  PACCYXKIICHUII.
[IpeoOpazoBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHUS,
CIIOCOOHOCTEM K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue GyHKIHOHATBHO-TPAUUYECKON JTUHUN HAIICJIEHO HAa MOJyYeHUE
OOyYaroNIMMUCS 3HAaHUNW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJeNd
JUJIS1 OTIMCAHUS U UCCIEOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUI B IPUPOJIE U
oOmecTBe. M3yueHne maTepuaiia CiocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHHUS
UCIIOJIb30BaTh PA3JUYHBIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMAaTUKU —
CJIOBECHbIC, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHpPOBAHUE
MPEACTABICHUIN O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMYy IUlaHy B /-9 Kjaccax H3ydaeTcss Y4YeOHBI Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3lieibl COACPIKAHMUS:
«Yucna u  BBIYUCICHUS», «ANTEOpanivyecKue BBIPAKECHUS», «YPaBHEHUS U
HEpPaBEHCTBa», « DyHKIIUN.

Ha usyuenue yue6Horo kypca «Anredpa» orsoautcs 340 gyacos: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Henento), B 9 kiacce
— 136 ygaca (4 yaca B Heneno). B 2025-2026 yyeOHOM 1oy yBETUYEHO KOJTMYECTBA
4acoB, OTBOJUMBIX Ha mpeamer «Martematuka» (Momynb Anrebpa) B 9 kimaccax B
KOJM4ecTBe | yac B HENEIIO IS JIMKBUJIAIIMN YICOHBIX Ne(PUITMTOB 00YyJarOITXCS
M0 pe3yJibTaTaM BHEUIHUX OILICHOYHBIX MPOUENyp, U3 HUX 18 yacoB oTmaHsl B 1
YETBEPTHU HA JIMKBUAAIUIO YUEOHBIX JACPUIUTOB OOYyYaIOMIMUXCS MO CIIEAYIOIINM
Temam: JIelCTBUSA C NJEWCTBUTEIBLHBIMU YHCIaMH, PellieHne JIMHEWHBIX YPABHEHUM,
MPUMEHEHUE JIMHEHHBIX YpaBHEHHI B PEIICHHM 3aJad, PEIICHHE KBAJAPATHBIX
ypaBHeHU#, JI[poOHO-parmoHanbHble ypaBHeHUs. 16 yacoB g00aBiieHBI B pasfen
[ToBTOpEeHue, 0000IIeHHEe U cUCTeMaTH3alus B 4 YETBEPTU Ha CIEAYIOIIUE TEMBbI:
@DyHKIUMU JOTOIHUTENBHO BbIJEIeHO 6 yacoB, YUCIOBBIE MOCIEN0BATENILHOCTH —
S4., PelieHne mpakTUKO-OPUEHTUPOBAHHBIX 3a7a4 — 5 YacoB.



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Yuciaa 1 BIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIC M NECATHYHBIC, TIEPEXOJ OT OJHOW (OPMBI 3aNUCH
npobeit k gpyroil. IloHsiTMe palnMOHAIBHOIO 4YHCA, 3alucCh, CpPaBHEHHUE,
yOOPSAIOYMBAHUE  paAllMOHANIBHBIX uucel. ApudmeTnueckue JEUCTBHS €
palMOHAIBHBIMYA 4HMclamMu. Pemienue 3agad u3 peajlbHOM MPAKTUKA HA 4acTH, Ha
Jpo0u.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeJeM: OIpeAesieHne, Npeodpa3oBaHueE
BBIPKEHHUII HA OCHOBE OIpE/eNICHNs, 3auch 00nbIKX yncen. [IporeHTsl, 3anuck
MIPOLICHTOB B BUE JpoOU U IpoOU B BHUJE MPOIECHTOB. Tpu OCHOBHBIC 3a/1aud Ha
IIPOLICHTHI, PELICHUE 3a1a4 U3 PEAIbHOMN ITPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PAa3j0oKEHUE HA  MHOXUTEIU
HaTypaJIbHBIX YHUCEII.

PeanbHble  3aBUCMMOCTH, B TOM  4YuCile TmpsMas W oOpaTHas
MIPONOPIUOHAIBHOCTH.

Aare0panvecKue BbIPAKEHUS

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C NIEpEeMEHHOU. [JomycTrumble
3HAYEHHUS NepeMeHHbIX. [IpeacTaBnenre 3aBUCUMOCTH MEXy BETUUYNHAMU B BUJE
bopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHHIH,
TOXXJICCTBEHHO paBHbIE BBIPDOXCHHS, TNpaBWiIa TMPeoOpa3oBaHUS CyMM U
MIPOU3BEJICHUH, MIPABUIIa PACKPBITHSI CKOOOK U MPUBECHUS MOJO0HBIX ClaraeMbiX.

CBOICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OnHowiensl 1 MHOrowieHbl. CteneHb MHorowieHa. CrioxeHue, BhIUUTAHUE,
YMHOKEHUE MHOTOUYJIEHOB. DOpMYIIbI COKPAIIEHHOTO YMHOKEHUA: KBaAPaT CyMMBbI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3nokeHne MHOTOWIEHOB Ha
MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWs, TMpaBuia NpPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIluHenHOe ypaBHEHHE C OJOHOM IMEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
yYpaBHEHMUS, pEUICHUE JIMHEMHBIX ypaBHEHUN. COCTaBIICHUE YPAaBHEHUI 110 YCIOBHUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMsI MIEPEMEHHBIMU U ero rpaduk. Cuctema AByX
JVMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMU. PemieHune cucreM ypaBHEHHUM
CII0COOOM MOACTaHOBKU. [IprMepbl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKIUU



Koopaunara Touku Ha npsamou. Uucnoseie mpomMexyTKu. PaccTossHre Mexy
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AGcuucca U opauHaTa
TOUYKH Ha KOOPJAWHATHOU ockocTu. [IpumMeps! rpadukos, 3a1aHHBIX (opMyTamMH.
Urenue rpadukoB peanbHbix 3aBucuMocTel. [lonstue pynkuuu. ['paduk pyHkuumu.
CpoiictBa (yukuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'papuk dbyHkuuu y = [x|.
['paduyeckoe penieHre TMHEHHBIX YPAaBHEHUM M CUCTEM JIMHEHWHBIX YpaBHEHUH.

8 KJIACC

Yucsia v BBIYHCTICHUS

KBagpatueiii kopeHb u3 uucia. [loHATtne 00 uWppalMOHAIBLHOM YHCIIE.
JlecsaTuuHbie TPUOIMKEHUSI UPPAMOHAIBHBIX unces. CBOMCTBA apuPMETHIECKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPE0oOPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYUCJICHUAM. JefiCTBUTENbHBIC YUCIIA.

CreneHb C LENbIM MoKa3aTesieM U €€ cBocTBa. CTaHaapTHAS 3aMUCh YKCIa.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBagpaTHbIil TPEXWIEH, pa3I0KEHUE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anreOpanyeckod JIpoOwu.
CrnoxeHue, BBIYUTAHHWE, YMHOXKEHHUE, JIeJIeHHE anreOpanyeckux JApoOeil.
PannonanbHble BRIpAXKEHUS U UX TPEOOPA30BAHHUE.

YpaBHEHUS U HEPABEHCTBAY PABHECHUS U HEPABECHCTBA

KBagpatHoe ypaBHeHue, (popmyiia KOpHER KBaIpaTHOroO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHUN, CBOISIIMXCSA K JMHEWHBIM M KBAJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

I'paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs I€pEMEHHbIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMM.

Perenne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM CIioCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEeHCTBO C OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIUNDYHKIUT

[Tonsitue pynkmuu. O61acTh ONpeaeIeHUs 1 MHOKECTBO 3HAUYCHUN (DYHKITHH.
CnocoObl 3a1aHust PyHKITHIA.

I'padux pynxuuu. Urenue cpoiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GYHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



OyHKIMK, OINMWCHIBAIOIIMEG TNPSIMYI0O M OOpaTHYIO IPOIOPIMOHAIBHBIC
3aBHCUMOCTH, HX rpaduxu. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yuciia ¥ BBIYHCICHUSA

PanmonaneHpie 4ncna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIE
JEeCATUYHBIE APoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, NEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEUHbIE JIeCATUYHbIE IpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHUCEN, apudmeTrnyeckue AEUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKpPYKAIOIIETO MHUPA, JIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmxE€HHOE 3HaUECHUE BEJIIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PenieHue ypaBHEHUHM, CBOISAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOMSIIMXCSA K KBAaJPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHHM. PeleHne TEeKCTOBBIX 3a7ad
aNredpandyeckKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEpEMEHHBIMU U ero rpaduk. PerieHue cuctem IBYX
JIMHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU. Pelienue cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTOpol creneHu. I['paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 aare0OpanyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne NMHENHBIX HEPABEHCTB C OAHOM IEpEMEHHOU. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
['padrueckass wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIMNDPYHKUMH

KBagparnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaUHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPaOOJIbI.

I'padukn pyrxumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y =|x|, 1 ux
CBONCTBA.



Uucnosele  mocnenoBaTEIbHOCTUYUHMCIOBBIE  MOCJAEI0BATEILHOCTH U
Iporpeccuu

IIoHsATHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IO0CIEA0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckas U reoMeTpuueckas mnporpeccuu. @opmynsl N-ro YieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne YieHOB apU(PMETHUYECKOW U TEOMETPUUYECKOM MPOrpeccHii
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM M DKCHOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMbl Y4eOHOro Kypca
«Anredpa» XapakTepU3yrTCs:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBJICHUEM HMHTEpeca K MNPOLUIOMY M  HACTOALIEMY POCCHUCKON
MaT€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpakKAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IpaKJaHUHA U peau3aluu ero
npaB, TNPEJICTABICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, NMPOLELYp TpakJaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPAKTUYECKUM NPHUMEHEHHEM JOCTIKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHHH MPAaKTUYECKHX 3aj]ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTE€MAaTHUYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEH JKU3HU AJIA YCHEIIHOW MPOQECCHOHATBHON
NEeATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MNOCTPOCHHUEM MHIUBUAYATbHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, PACCYX IACHUH, YMEHHIO BHJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 MO3HAHUS

OpUEHTalMeld B JIE€ATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAHMEM MAaTEeMAaTUYECKOM HayKu Kak cdepbl 4YelOBEYECKON
NEATEIbHOCTH, 3TANoOB €€ pa3sBUTUA W 3HAYMMOCTH JUISl Pa3BUTUS LMBHIM3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMATHYECKOW KYyJbTypOW Kak CPEICTBOM
NO3HAHWS MHpA, OBJIAJICEHUEM IMPOCTEUIIMMH HABBIKAMU HCCIIEI0BATEIbCKON
NESATEIIHOCTY;



6) ¢usuyeckoe BocnuTaHUe, (POPMHUPOBAHHE KYJbTYPbI 310POBBSI H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TFOTOBHOCTBIO NIPHUMEHATh MaTeMAaTUYECKUE 3HAHUs B HMHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOrO0  oOOpa3a  KHU3HU  (3I0pOBOE  IUTAaHHE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH U OTABIXA, peEryispHas Qu3nyecKas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBBIKA pedIeKCHH, TPU3HAHIEM CBOETO TpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) IK0JIOTHYECKOE BOCTIUTAHUE:

OpUEHTalMEN Ha MPUMEHEHUE MAaTEMAaTUUECKUX 3HaHUH JJIs pelIeHMs] 3a/1a4 B
00J1acTU COXPAHHOCTH OKPYXAalOUIeil cpeibl, IUIIAaHUPOBAHUSI ITOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX MOCIEACTBUH JUIsl OKPY’KAIOIIEH CpeJlbl, OCOZHAHUEM TJI00AIIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) amanTanusi K U3MEHSIOIHUMCS YCJIOBHSAM COLMAJIBbHON M MPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBHUSX HEONPENENEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHUCJIE
YMEHHME YUUTbCA y JPYrUX JIOAEH, MpHoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKY U KOMIIETCHLIUH U3 OIIbITA IPYTUX;

HEOOXOAUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHUCIE
bopMyaMpoBaTh UAECH, TOHITHS, TUIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUA H
KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEelIeHUs] U ACHCTBUSA, (GOPMYIMPOBATh M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue aAefcTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIE MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHN, OTHONIEHWHA MEXIY TMOHITHIMH, (OPMYIUPOBATH
OMpeeCHUS  TOHATHW, YCTAHABIIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIE W O0OIIue,
YCIIOBHEIE,



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B ¢akTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSX,
npeyiaraTb KpUTEPUH JJIS BBISIBJICHHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;
JIeNaTh BBIBOABI C HWCIIOIH30BAHMEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITIOUCHUH TI0 aHAIOTHH;
pa30upaTh T0OKa3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIIBHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaTHYeCKUX (PAaKTOB, BBICTpaWBATh apPTyYMEHTAIMIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapUAHTOB pelIeHUs, BBIOUpATh HauboJee MOAXOIANIMI ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBnle uccienoBarebCKue 1eCTBHUA.

WCITOJIB30BaTh BOMPOCHI KaK HCCJIEIOBATEILCKUN HHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, Mpodiemy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (HOPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

IPOBOAUTH IO CaMOCTOSITENIBHO COCTABIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE MO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHIECKOro 00BbEKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Ty COOOI;
CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIOIEHHUs, MCCIIEOBAHUS, OIEHUBATH JOCTOBEPHOCTDH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(OPMAIIUU, TAaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOWPATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHUS,

BBIOMpaTh GopMy TMpeAcTaBiIeHUs HHPOpMAIMM H WUIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOM rpadukod U HX
KOMOWHAITUSMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TI0 KPUTEPHUSIM, MPEII0KCHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe AeiiCTBUS:

BOCIPUHUMATh U (POPMYIMPOBATH CYKJI€HUSI B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOIIEHUS, ICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOIy PELICHHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X0JI¢ 00CYKJI€HUS 3a]]aBaTh BOIPOCHI MO CYIIECTBY 00CYX IaeMON TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BhICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pelIeHus, COIMOCTaBIATh CBOU CYXKACHHS C CYXICHUSMU JPYTUX
YYaCTHUKOB JUajiora, oOHapy>KUBaTh Pa3Mude€ U CXOACTBO MO3UIUH, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pPE3yJbTaTbl  PEIICHHWs  3aJadyd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMSI, IPOEKTA, CAMOCTOSITENIbHO BEIOUPATh (hOpMAT BBHICTYTIIICHHS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEN ay/IUTOPUH;

MMOHMMATh U UCIIOJIB30BaTh NPEUMYIIECTBA KOMaHAHOW U UHIWBUAYAIbHON
paboThI MpHU pEIICHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

NPUHUMATh 1EIb COBMECTHOM NIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLNI0
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padOT, JOrOBapUBaThHCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TpPyNIOBBIX (opmax paboTsl (00cyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IUTYPMBI U IPYTUE), BBINOJIHATH CBOIO YaCTh pabOThI
U KOOPJIWHUPOBATh CBOM JIEUCTBUSA C JPYTMMHU YJIEHAMH KOMAaHBI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIEC AeHCTBUS
Camoopranmzanms:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAaH, aITOPUTM pElIeHUs 3aJauyd (UJIU €ro
4YacTh), BbIOMpATh CMOCOO PEIICHUsS C Y4ETOM HMMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBAThH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIecca U pe3ysibTara
pelLIeHusT MaTEMAaTUYECKOH 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PEILICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJILTATA NESTEIbHOCTH ITIOCTABJIICHHOU LIEJIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEAOCTH)KCHUS LIETH,
HaXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

ITPEAMETHBIE PE3YJIbTATDBI



K xoniy oOyuenus B 7 KJjacce OOydarOmUNCS TMOMYYUT CIEAYIONINE
MpPEeIMETHbBIC PE3YJIbTATHI:

Yucjia v BBIYUCTEHUS]

BoinonHsaTh, coyeTass yCTHbIE UM TUCBMEHHbBIE TPHUEMBI, aprU(pMETHUYECKUE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHUS YWCIOBBIX BBIPAKCHHUM, MPUMEHATH Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYEHUN NPOOHBIX BBIPAKCHHM, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHON (DOPMBI 3amUCH YMceN K JApyroil (mpeoOpa3oBbIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITUUHYIO, B YACTHOCTH
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHUBATH U YIOPAI0UYMBATH PAIIMOHATBHBIE YHCTA.

OKpyIJIsTh YuCa.

BbINONMHATE TPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHM, OLIEHKY 3HAYCHU I
YHUCJIOBBIX BBIpAaKEHUI. BBIMOTHATH ACHCTBUS CO CTENEHSIMHU C HATYpPaJIbHBIMU
MOKA3aTEeISIMH.

[IpuMeHATh MPU3HAKYU ACITUMOCTH, PA3JIOKEHUE HA MHOKHUTEIN HATypaJIbHBIX
qHCceT.

Pemate mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJa4yM, CBSI3aHHBIE C OTHOIIECHUEM
BEJIUYMH, MPOMOPIMOHATBHOCThIO BEJIMYMH, MPOICHTAMH, WHTEPIPETHPOBATH
pE3yNbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AsredOpanvecKue BbIPAKEHUS

Hcnonb3oBath anrebpanveckyro TEPMHHOIOTHIO H CHMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS YUeOHOTO MaTepuaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPQKECHHUI MPHU 3aJaHHBIX 3HAUYCHUSIX
TIEPEMCHHBIX.

BrimonusaTe mpeodpa3zoBaHus 1IEJI0TO BHIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BrIMONMHATE yMHOKEHHE OJHOWICHa Ha MHOTOWIEH W MHOTOYIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJITBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OcCymIecTBIATh Pa3NOKEHWE MHOTOUYJICHOB Ha MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIETO MHOKHUTEIS, TPYIIITUPOBKH CIAaraeMbIX, IPUMEHEHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTy mpeoOpa3oBaHUs MHOTOUYJICHOB JIJI PEIICHUS PA3IMYHBIX 3a7a4
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypallbHBIMU TMOKa3aTeasiMd s
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUS U HEPABEHCTBA



Pemars nMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, IPUMEHsS IPaBHIIA
Mepexo/ia OT UCXOAHOTO YPaBHEHHUS K PAaBHOCHIBHOMY eMy. IIpoBepsTh, sBiseTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOIbI IPU PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonGupats mpuMepsbl Map YHUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpaduK TUHEHHOTO YPABHEHHUS C IByMS
NePEeMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cuctemsl ABYX JIMHENHBIX YPABHEHUN C JBYMS IEPEMEHHBIMH, B TOM
qucie rpaduuecKu.

CocTaBisATh M pellaTh JHUHEHMHOE YpPaBHEHHWE WIA CHUCTEMY JIMHEHMHBIX
YpaBHEHUH MO YCIOBUIO 33J]a4H, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTaT.

DOyHKUMH

N300pakaTh HA KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KU, UHTEPBAJIbl, 3alIUCHIBATh YHCIOBbIE TPOMEKYTKU HA
aJreOpanvyeckoM s3bIKeE.

OTMeuaTrh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMONIIbIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonutb 3HaueHre GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MPEeACTaBICHHUS W aHalu3a WHOOpMaIuy,
W3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peaJbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 KJjacce oO0ydaromuiicss MOTYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCTICHUS

Hcnonb30BaTh HayalbHbIC MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIbHBIX
YuCeJ JUIsl CPABHEHUSI, OKPYTJIEHUSI U BBIUMCIECHUHN, H300paxaTh 1€UCTBUTEIIbHbBIE
4yciia TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumeHaATh TOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, WCIIONB3YS TPH HEOOXOJUMOCTH KaJIbKYJSITOP, BBITIOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIMX KBAJPATHbIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucy OONBIIMX M MajlbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.



Asredpanyeckue BbIpazkKeHUs

[IpuMeHsITh TOHSTHUE CTENEHUW C ILEeJbIM IOKAa3aTelieM, BBIMOJHSTh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BbINONHATE TOXKAECTBEHHBIE MPE0Opa30BaHUs pallMOHATBHBIX BEIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alIreOpandyecKUMu ApOOsIMHU.

PacknaapiBaTh KBaAPATHBIN TPEXUWICH Ha MHOXKHUTEIIH.

[TpumeHsaTh mpeoOpa3oBaHMs BRIPAKCHHUM JJIs PEIICHUS PAa3INIHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHEHBIE, KBAaJIpAaTHBIE YPABHEHUS M PalMOHAJIBHBIC YPaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOaUTH MpOCTENIINE UCCIIETOBAHUSA YPABHEHUN U CHCTEM yYPAaBHEHHM, B
TOM YHCJIE C MPUMEHEHUEM IpadUUueCcKuX MpeCTaBICHUN (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJBbKO, W
rpouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3a7auu K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHIA,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1auy MOJTYYEHHBINA Pe3ysIbTarT.

[IpuMeHATH CBOKMCTBA YUCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKHU, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM IEPEMEHHON M UX CUCTEMBI, 1aBaTh IPaUICCKYIO
WJUTIOCTPAIIUI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[TonumaTh ¥ UCTHOJIB30BAaTh (DYHKIIMOHAIBHBIC TOHSATUSA U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), ONPEACNATh 3HauYeHHE (YHKIUHU TIO 3HAUYCHUIO
apryMeHTa, OrpeeNiaTh CBOMCTBa (PYHKITUH 10 €€ rpaduky.

Crpoutb rpa@uku 31eMeHTapHbIX (YHKIMNA BUJA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIIHCBIBATb CBONCTBA YHCIOBO (HYHKIIHH
o e€ rpaduky.

K koHmy oOydyeHuss B 9 kiacce oOyyarouiuiicss MOMYYHUT CJEAyIOIIHNE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYUCTICHUS

CpaBHUBATH U YNIOPAJI0YMBATH PALlMOHATIBHBIE U UPPALIMOHATILHBIE YHCIIA.

Breimonuats apudmernyeckue 1eMCcTBUS ¢ pallMOHATIBHBIMU YUCIIaMH, COUYETas
YCTHBIE U NMHUCHbMEHHBIC MPUEMBI, BBIMOJHATH BBIYUCICHUS C UPPAMOHATIBHBIMU
YUCJIaMHU.

Haxonute 3HaueHus cTENEHEN C HENbIMU OKA3ATEISIMA U KOPHEW, BBIYUCIISTh
3HAYEHUS YUCIOBBIX BBIPAKECHUIA.

OKpyrJisiTh I€MCTBUTENbHBIE YMHCIIA, BBINOJHATh TPUKUIKY pe3yJbTara
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPAaBEHCTBA

Pemath inHEWHBIC ¥ KBaIpaTHBIC YPABHCHHSI, YPABHEHUS, CBOISIINECS K HUM,
npocTeiimme ApoOHO-pallMOHATFHBIC YPaBHECHUS.

Pemarp cucTeMbl ABYX JIMHEHHBIX ypaBHCHHUU C JBYMsI TICPEMEHHBIMH H
CHCTEMBI JIBYX YPaBHECHHIA, B KOTOPBIX OJTHO YpPaBHECHHUE HE SIBISICTCS JTMHCHHBIM.

Pemate TekcTOBBIE 3amadu  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPaBHCHHMSI HJTM CHCTEMBI JIBYX YPaBHCHHH C IBYMs ITEPEMCHHBIMH.

[TpoBoauTh MpOCTEUIIINE HCCIEA0BaHNS YPAaBHCHUN U CUCTEM YpaBHEHUH, B
TOM YHCJIe C TPUMEHEHHEM TpadUIecKuX MpeCTaBICHUN (YCTaHABIMBATh, HMEET
J¥ ypaBHEHHWE WU CHUCTEMa YPaBHEHUU PEIICHMs, €CIMd MMEET, TO CKOJIbKO, H
npouee).

Pemrate nwHElHBIC HEPABEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, H300pa)kaTh
pellieHrne HEPaBeHCTB Ha YHCIIOBOW MPSMOM, 3alHMCHIBATh PEIICHUE C ITOMOIIBIO
CHMBOJIOB.

Pemarp cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHCTEMBI  HEPaBEHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPABEHCTBO, H300paxkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIICHNE C TIOMOIII0 CHMBOJIOB.

Mcnons30BaTh HEPABEHCTBA P PEIICHUN PA3IMIHBIX 32]1a4.

DOYyHKIUU

Pacro3naBath (yHKIIMM W3YyYEeHHBIX BHIOB. IloKa3piBaTh CXEMaTHYECCKH

PAacCIIONIOKEHUE Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB pyHKIMH BUaa: y = KX, y =
kx + b,y =k/x,y =ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMIA
KO3((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U u300paxaTh CXxeMaTH4YeCKH rpaduKH KBaJAPATUYHBIX (PYHKIUH,
OINMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpaduxam.

Pacnio3naBaTh KkBagpaTHuHy0 (QYHKLHIO 1O (OpMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc10BbIe MOCJI€10BATEIHLHOCTH U POTPecCHu

Pacno3naBath apupMeTHIECKYIO M TEOMETPHUUECKYIO IIPOTPECCHH TIPH Pa3HBIX
croco0ax 3aJaHusl.

BBIMONMHATE,  BBIYHMCICHUS C  HWCIOJBb30BaHMEM (QOpMyT N-TO dWieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh 4YJIE€HBI TOCIEIOBATEIILHOCTH TOYKAMH Ha KOOPAMHATHOM
TUTOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YUCJIOBBIMH IOCJIEIOBATEIBHOCTSAMU, B TOM
qHCclie 337a4i U3 pealbHON KU3HH (C MCIIOIBb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHH ).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Konrtpoasubie | IIpakrnuyeckue (tucpp )
NMpPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Yucna v BeIYKCIICHUS. PalinoHaibHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Aunred 27 1
FITEOPAITICCRIE BhIpANCHICT https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHEHI H HEABCHCTBA 20 L https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 K ) 24 1
OOPAMHATSI  IrpagHKi. DyHKiH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHHe 1 0GobumenHe 6 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I
ObL] O CTBOYACOBIIO 102 5 0

[TPOIT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/m P Konrpoabusie | IIpakruyeckue (mupp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Uwucna u Berancienus. KBaapatHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beraucienns. CTENeHb C 1eTbIM 7 bubmuorexa [JOK
[IOKa3aTeIeM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHUSI. bubnuotexa [JOK
3 S 5 1
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHUsl. 15 1 bubnuoreka LIOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbIe 15 1 bubnunoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBA. CHCTEMBI 13 bubnmnoreka [IOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKUHH. OCHOBHbIC MOHATHS > https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [IOK
9 ) | 9
yHKUHH. HHCIIOBEIE QyHKIIHA https://m.edsoo.ru/7f417af8
Bbu6nmmoreka [JOK
10 IT 6 2
OBTOpeHHE 1 0000meHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB ITO 102 6 0

I[TPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsun4yecTBo yacoB JIeKTPOHHbIE
Ne (uudposbie)
HaumeHoBaHuUe pa3/iesioB H T€M MPOrpaMMbl Kontpoabusie | IIpakruyeckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 JIuxkBuaus ya4eOHbIX JUPHUIUTOB
18 1
. bubmuotexa [JOK
2 Yucna u Beruncienus. /JerdicTBuTenbHbIe Yhciia 9 https://m.edsoo.ru/7f419d08
3 VYpaBHEHHUS U HEPABEHCTBA. Y pABHEHUS C OJTHOM 14 1 bubmuotexa [JOK
NepeMEeHHON https://m.edsoo.ru/7f419d08
. bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI ypaBHEHUM 14 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
0 Dymrm 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
7 YucoBbIe TTOCIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
8 [ToBTOpeHme, 06001ICHNE, CHCTEMAaTH3aIUs 3HAHUH 34 1 E;:[i?/l;lr?ee dii(?r(u)/lifﬂ 9408
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiembie IpeIMeTHBIEC Pe3yJILTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIEMOro .
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJabTara
1 Yucna u BEIYMCIICHUS
11 BemonHATe, coderas  YCTHBIE W IHMCBMEHHBIE  IPUEMBI,
' apupmMeTHyecKue AeUCTBUS ¢ pallMOHAILHBIMU YUCIIaMU
Haxomute  3HaueHWsT  YMCIOBBIX  BBIPDAKEHWM,  IIPUMEHSATH
1.2 pasHoOOpa3HbIe CIOCOOBI ¥ MPUEMBI BEIYUCIICHUS 3HAYEHUH APOOHBIX
BBIPQ)XEHUI, coJlepKallluX OObIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts oOT oOAHOH (OpMBI 3amuUcH  YHWced K JPyrou
13 (mpeoOpa3oBbIBaTh  JIECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYI, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITHUHYIO IPOOb)
14 CpaBHUBaTh M YHIOPSA0YMBATH PAllMOHATILHBIE YMCIIA
15 OKpyriaTh yucia
BbINOMHATE NPUKUIKY U OLIEHKY pe3yjibTaTa BBIYMCICHUN, OLEHKY
1.6 3HQYEHUM YUCJIOBBIX BBIPAXKEHUW. DBBIIONHATE JEUCTBUA  CO
CTENEHSIMH C HAaTYpaJIbHBIMU MTOKa3aTeIsIMU
17 [IpuMeHsATh NpHU3HAKU JAETUMOCTH, PpaA3JIOKEHHE Ha MHOXKHUTEIH
' HaTypaJIbHBIX YHCEN
Pemarp NpakTUKO-OPUEHTUPOBAHHBIE  33Jaud, CBA3aHHBIE C
OTHOIIEHWEM  BEJIWYMH,  IPONOPLUHOHAIBHOCTBIO  BEJIUYMH,
18 MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YyIbTaThl PEHICHHs 3aJad C
y4€TOM OTpaHUUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BoIpaKeHHs
21 Hcnonp3oBate  anreOpanyeckyl0o TEPMHUHOJOTHIO M CHUMBOJHKY,
' IIPUMEHSATH €€ B IPOIecce OCBOCHUS y4eOHOro MaTepuaa




Haxomute 3HaueHus OyKBEHHBIX BBIPDAKEHHM TpH  3aJaHHBIX

22 3HAUYEHMSX [TEPEMEHHBIX
23 BeimonHATe mpeoOpazoBaHMs IEIOTO BBIPAXEHUS B MHOTOWICH
' MIPUBEICHUEM MOJOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BbINonHATE YMHOXKEHUE OJJHOYJIEHA HA MHOTOWIEH U MHOT'OYJIEHA Ha
2.4 MHOTOYJIEH, MPUMEHATH (OpMYIbl KBajapaTa CyMMbl M KBajpaTa
pa3HOCTH
OcCymiecTBISITh  pa3ioKEHUE MHOTOWIEHOB HA MHOXWUTEIU C
2.5 MIOMOIIBIO BEIHECEHHUS 32 CKOOKH OOILIEro MHOKUTEISI, TPYIITUPOBKH
cllaraeéMblX, IPUMEHEHUsI (POPMYJI COKPALIEHHOTO YMHOKEHUS
26 [TpumMeHsTH IpeoOpa3oBaHKsI MHOTOUYWICHOB JUIS PEILICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTEMAaTUKHU, CMEKHBIX PEIMETOB, U3 PEAIbHOW MTPAKTUKU
27 Hcnonb30BaTh CBOKMCTBA CTENEHEN C HATYpaJbHBIMHU MOKa3aTEIIIMU
' JUISL TpeoOpa30BaHUs BBIPAKESHUN
3 VYpaBHEHHUs U HEPABEHCTBA
Pemate nuHENHBIE YpaBHEHHs C OAHOW IIEPEMEHHOM, NPUMEHSISA
3.1 IIpaBWJIa IIEPEX0/1a OT UCXOJHOTO YPaBHEHMS K PABHOCHIIBHOMY €MY.
[IpoBepsTh, SIBISETCS JIM YUCIO0 KOPHEM YpPaBHEHUS
39 [IpumensTe rpaduyeckue METOAbl TMpPU PEIIEHUH JIHUHEHHBIX
' YPAaBHEHUH U UX CHCTEM
33 IlonOupats mnpuMepbl map YHCEN, SBJSIIOLIMXCS — pEeIIeHHEM
' JIMHENHOTO YpaBHEHUS C JBYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOH MJIOCKOCTHU rpaUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TIOJIb3YACH TPaUKOM, IPUBOIUTH IPUMEPHI
pelIeHns] ypaBHEHUS
35 Pemare cucremsl ByX JIMHEHHBIX  ypaBHEHUH C  ABYMs
' NEPEMEHHBIMH, B TOM YHUCIIE TPadhUIECKU
CocTaBndTh U pemarh JIMHEHHOE YpaBHEHUE U CUCTEMY JINHEHHBIX
3.6 YpaBHEHUI MO YCIOBUIO 337aul, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4¥l MTOJIy4EHHBIA pe3ynbTaT
4 Koopaunats! u rpaduxu. @yHkuuu
N3o0paxkaTh HA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBATh

YHUCJIOBBIC TPOMCIXKYTKU HA aHFCGPaI/I‘-IGCKOM SA3BIKEC




42 OTrMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH II0 33JaHHBIM
' KOOpJIMHATaM
43 Crpouts rpaduku uHeHHbIX QyHKIMH. CTpouTh rpaduk QyHKIUHN Y
' = x|
OnuchIBaTh ¢ MOMOUIBIO (PYHKIMI H3BECTHBIE 3aBUCMOCTH MEXTY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPAcCTOSIHHE, ILIEHY, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOJUTEIHLHOCTD, BPeMsl, 00BEM pabOThI
4.5 HaxoauTs 3HaueHune GyHKIMU IO 3HAUCHHIO €€ apryMeHTa
[lonumare rpaduueckuii CcHoco0 NPEACTaBICHUS U aHAIM3A
4.6 nHpOpManuK, HW3BJICKAaTh W WHTEPHPETUPOBATH WH(OpPMAIUIO W3
rpadMKOB peaabHbIX IPOLIECCOB U 3aBUCUMOCTEMN
8 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBEPsSIeMOro .
0o0pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuA
pe3yJbTara
1 UYucna 1 BBIYMCIICHUS
Hcnonp3oBaTh  HadajdbHbIE  MPEACTABICHUS O  MHOXKECTBE
11 JEWCTBUTENLHBIX YUCEN ISl CPABHEHUS, OKPYTJICHHS U BBIYHCIICHHH,
' n300pakaTh JEMCTBUTENbHBIE YHMCIA TOYKAMH Ha KOOPIMHATHOMN
MIPSIMOU
[TpumeHsTh TOHATHE apUPMETHYECKOTO KBAaJPAaTHOTO KOPHS,
12 HaXO/JWUTh KBAJpaTHbIE KOPHM, HCIONB3YS NpU HEOOXOIUMOCTH
' KaJIbKYJISATOD, BBITIOJTHATH npeoOpa3oBaHus BBIPAKCHUH,
COJIep KaINX KBaJpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOpPHEH
13 Hcnonp3oBark 3amucu OONBIIMX M MajbIX YHCET C IOMOIIBIO
' JECSITHYHBIX Apobeit u cteneneit yncna 10
2 Anrebpanyeckue BRIpaKeHUs
[IpuMeHSATh MOHATHE CTEMEHU C LENbIM MOKa3aTeJeM, BBIOIHATDH
2.1 Mpeo0pa3oBaHUs BBIPAKEHHUM, COJEp)KAIIMX CTEMEeHH C IeJIbIM
MoKa3aTeseM




2.2

BreIMoNHATE  TOXKIECTBEHHBIE  MpeoOpa3oBaHUsl  PallMOHAIBHBIX
BBIPQKCHHII HA OCHOBE MpPABWJ JICUCTBUWA HAJ MHOTOWIEHAMH U

anreOpandecKuMu ApOOSIMU

2.3

PaCKJ'Ia,I[BIBaTB KBa,Z[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXUTEIN

2.4

[IpumeHsTh PeoOpa3oBaHUs BBIPAKEHHUHN ISl PEIICHUsT PA3TIUUYHBIX

3a/1a4 U3 MaTEMAaTHUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH

VYpaBHEeHUs U HEpPABEHCTBA

3.1

Pemate J'IPIHCfIHBIC, KBaApaTHbBIC YpaBHCHUA W pPalUOHAJIbHBIC
YpaBHCHH:, CBOAAIIHUECSA K HUM, CUCTCMbI IBYX ypaBHCHI/Iﬁ C IByMA

IICPpEMCHHBIMU

3.2

HpOBOI[I/ITL HpOCTGﬁIHHG HCCIICAOBAaHUA ypaBHeHI/Iﬁ n CHCTCM
ypaBHeHHﬁ, B TOM 4uClI€ C IIPUMCHCHUCM Fpa(1)I/I‘ICCKI/IX
HpeILCTaBHeHI/Iﬁ (yCTaHaBJII/IBaTI), HMECT JIM YPAaBHCHHUC UJIM CUCTEMA

ypaBHeHI/Iﬁ peuiCHu:A, €CJIu UMCECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoaute OT cioBecHOW (QOPMYIHPOBKM 3amauud K €&
anredpanvyeckod MOJAENIU C MOMOIIBIO COCTaBJICHUS YPABHEHUS WIIU
CUCTEMBl YpaBHEHUH, WHTEPIPETUPOBAaTh B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4¥ NIOJIYYEHHBIA PE3YNIbTAT

3.4

[IpumensATh CBOWCTBA YHMCIOBBIX HEPABEHCTB I CpPAaBHEHUA,
OLICHKH, pelIaTh JIMHEHHbIC HEPABEHCTBA C OAHOM MEPEMEHHOM U UX
CHUCTEMBI, 1aBaTh TpaUueCcKyr0 WIUTIOCTPAIIUI0 MHOKECTBA PEIICHUA

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINUU

4.1

IloHuMaTh M MCMONB30BaTh (YHKIMOHAJIBHBIE MOHATHS M S3bIK
(TepMUHBI, CUMBOJUYECKHE O0O3HA4YEHHsI), OIpeNessTh 3HaueHUe

(YHKIMU 110 3HAYEHUIO apryMeHTa, OINpeeNIATh CBOMCTBA (PyHKIMU

o e€ rpadguxy

4.2

Ctpouts rpaduku 35ieMeHTapHbIX QYHKIUHN BUIA:

y=k/x

k/x




, Y =x2, Y = x3 Y = |x|, omiCBIBaTh CBOMCTBA YUCIOBON (PYHKIHH 1O €&
rpacuxy

9 KVIACC
Kon "
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
NpoBEpPSIEMOro .
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna u BBIYMCICHUS
11 CpaBHMBaTh M YHNOPSI0YMBATh PAllMOHAIbHBIE U UPPALMOHAIIBHBIE
' yucia
BemonssTh apudMeTHaeckre IeHCTBHS ¢ PAIMOHATHLHBIMHI YHCITAMH,
1.2 coyeTasi yCTHbIE U IMCbMEHHbBIE TPUEMBI, BBINIOJIHATH BEIYMCIEHUS C
HMpPaLMOHAIbHBIMU YU CIIAMU
13 Haxonuth 3HaueHMs CTENEHEN C LENBbIMU MMOKA3aTeIIMU U KOPHEM,
' BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKEHUN
14 OkpyrisiTh ~ JACUCTBUTENBHBIC  YHCIA,  BBIIOJHATH  MPUKHAKY
' pe3yJibTaTa BEIYMCIEHUN, OEHKY YMCIOBBIX BBIPAXKEHUN
2 YpaBHEHHUS U HEPABEHCTBA
’1 Pemate nuHeVHbIE W KBaJpaTHbIE YpaBHEHUS, YpPaBHEHMS,
' CBOJAIIUECS K HUM, IIPOCTEHIIIHe APOOHO-pallMOHATIFHBIC YPaBHEHHUS
Pemats cucremsl ABYX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCSA
JINHEWHBIM
Pemath TekcTOBbIE 3a/1a4M anTeOpanuyecKuM CIIocOOOM C TTOMOIIBIO
2.3 COCTAaBJICHUSl YPAaBHEHUs WJIM CUCTEMbI JIBYX YPAaBHEHUU C JIBYMs
IIEPEMEHHBIMU
[IpoBoauTh mpocCTEHIIME HWCCIEIOBAHUS YPABHEHUHM M CHUCTEM
” ypaBHEHHWH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduyecKux
' MpeACTaBICHUH (HAampUMep, yCTaHaBIUBAaTh, UMEET JIU YPaBHCHHE
WJTU CUCTEMA YPAaBHEHHU PEIICHUS, €CIIM UMEET, TO CKOJIBKO)




2.5

Pemate  nuHeliHble HEpaBEHCTBa, KBaJgpaTHbIE HEPAaBEHCTBA,
n300paxkaTh peleHe HePaBEHCTB Ha YMCIIOBOM MPSMOii, 3aITUCHIBATH

peiCcHUC C IOMOIIBIO CUMBOJIOB

2.6

Pemrate cucteMbl JTHHEMHBIX HCPaBCHCTB, CUCTCMbI HCPABCHCTB,
BKIIFOHAOMME KBAaJApaTHOC HCPABCHCTBO, I/I306pa)KaTB PCIICHHUC
CHUCTEMBI HCPpaBCHCTB Ha YHUCI0BOM HpHMOI\/'I, 3alUChbIBaTh PCHICHUEC C

IIOMOIIBXO CUMBOJIOB

2.7

Hcnons3oBaTh HEPaAaBCHCTBA ITPH PCUHICHUHA pa3JIMYHBIX 3aJda4

OyHKIHUU

3.1

PacriosHaBate  (QyHKIMHM ~ W3y4eHHBIX  BHUAOB.  [loka3bIBaTh
CXEMAaTHYECKH pacIlOJIOKEHHE Ha KOOPJHMHATHOM IUIOCKOCTH
rpapukoB QyHkimid Buma: y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBHCUMOCTH OT 3HAu€HHH KO3 (HUIMEHTOB, ONUCHIBATH CBOMCTBA

GbyHKIHN

3.2

[Toka3piBaTh CXEMaTHYECKH DACIOJIOKEHHE Ha KOOPIUHATHOU
TUIOCKOCTH TpaduKkoB GyHKUIWH Buga Y = VX, Y = [X| © OnUCHIBATH

cBOicTBa PyHKIMI

3.3

Crpouth M u300paxkaTb CXEMATUYECKU TpapUKy KBaJPAaTUUHBIX

(GyHKLIMH, ONMMCHIBATH CBOMCTBA KBaJpaTHMUHBIX (YHKUMH IO HX

rpadukam

3.4

Pacnio3znaBath KBagpaTuyHylo (pyHKLHIO 110 QOopMyse, MPUBOIUTH
IpUMEpbl KBaJPAaTHUHBIX (YHKIMNA W3 peaJibHOW JKU3HU, (HU3HKH,

TeOMETPHUH

Apudmerrueckas U reoMeTpudecKasi Iporpeccuu

4.1

Pacrio3naBate apupMETHYECKYI0O M TEOMETPHUYECKYIO IMPOTPECCHH

IIPH pa3HbIX CIOC00ax 3aAaHus

4.2

BbINONHATE BBIYMCICHUS C HMCIOJIB30BAaHHEM (GOpMYyN N-TO uiieHa
apu(pMeTHYEeCcKOil U reOMeTPUUECKOI MPOrpeccuii, CyMMBbI MIEPBBIX N

YJICHOB

4.3

I/I306pa)KaTI) YJICHBI IOCJICA0OBATCIIPHOCTHU TOYKaMH Ha

KOOPJMHATHOM IJIOCKOCTH




44

Pemrats 3aJa4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCJICA0BATCIBHOCTAMHU, B
TOM 4YHCJIC 3aaayu U3 peaHbHOfI KHN3HU (C HCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COiePKAHMS
1 Yucna 1 BEIYMCIICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIC, IIEPEXO0]T OT OJHON (GOPMBI 3aHCH
11 npobeit k apyroii. IloHsTne pannMOHANBHOTO 4YKCIA, 3alKCh, CPAaBHEHHE,
YIIOPSIOYMBAHHUE PAITIOHATBHBIX YHCEIT
12 Apudmernueckue IeHCTBUS ¢ pallMOHATIBHBIMY yicliaMu. Perienue 3ai1a4 u3
' peasbHOM NMPaKTUKH HA YaCTH, Ha APOOH
13 Crernenb c HaTypaJbHBIM IOKa3aTeleM: OIpeleeHre, IpeoOpa3oBaHUE
' BBIP)KEHUI HAa OCHOBE ONPEICIICHHSI, 3aITUCh OOJBIINX YHCEIT
14 [TporneHTHI, 3aNKICh MPOIICHTOB B BUJE JpOoOU M IpoOU B BUAE IPOLIEHTOB.
' Tpu ocHOBHBIE 33/1a4¥ HA IPOLIEHTHI, PEIICHUE 33]1a4 U3 PEAIbHOM MPAKTUKU
15 [lpumeHeHre TNPHU3HAKOB JEIMMOCTH, pa3jIOKEHHE Ha MHOXHUTEIU
' HATypaJIbHBIX YHCeT
L6 PeanmpHble  3aBUCHMOCTH, B TOM 4YWCIe TpsMas ¥ oOpaTHas
' MPOTIOPIIMOHATTBHOCTH
2 Anrebpanueckue BhIpayKeHUs
”1 [TepemenHbIe, YMCIOBOE 3HAYEHHE BBIPAXKEHUS € TepeMeHHOH. JlonycTumble
' 3HAYEHUS TIEPEMEHHBIX
”5 [IpencraBieHne 3aBUCUMOCTH MEXIy BeIHMUYMHAMU B BUAE (HOPMYIBIL.
' Breraucnenns o popmynam
23 [IpeoOpa3zoBanue  OyKBEHHBIX  BBIP@KEHMH, TOXIECTBEHHO  paBHBIC
' BBIpaKCHUS
2.4 CBolicTBa CTETIEHU C HaTypaTbHBIM MOKa3aTeIeM
25 OpHousneHsl 1 MHOTOWIeHBI. CTeneHp MHOrowIeHa. CloXeHne, BRIYUTaHUE,
' YMHO>KEHUE MHOTOYJICHOB
@opMynbl COKPAlIEHHOTO YMHOXCHHS: KBaapaT CyMMBl H KBaJpar
2.6 pasHocTH. DopMynia pa3HOCTH KBaJApaToB. Pa3nokeHre MHOTOWICHOB Ha
MHOHUTEIH




3 VYpaBHeHMs
31 VYpaBHeHHE, KOpeHb YpaBHEHUs, NpaBWiia NpeoOpa3oBaHUs YpaBHEHMS,
' PaBHOCUJIBHOCTb YPaBHEHUI
3 JIuHeitHoe ypaBHEHHE C OJHON NEPEMEHHOM, YMCIIO KOPHEW JMHEHHOTO
' ypaBHEHUS, PEIICHUE TUHEUHBIX YPaBHEHUHN
33 CocraBieHne ypaBHEHUH 110 YCIOBHIO 3a7auu. Pelienne TeKCTOBbIX 3a/1a4 ¢
' IIOMOILBIO YPaBHEHUN
34 Jlunelinoe ypaBHEHHE C ABYMS TIEPEMEHHBIMH H €T0 rpaduk
Cucrema /ByX JMHEHHBIX YpaBHEHUU C JIByMs IepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHHH crlocOOOM 10/ICTaHOBKHU. [IpruMeps! pereHust TEKCTOBBIX
3ajjay C MOMOILBIO CUCTEM YPaBHEHUH
4 Koopaunats! u rpaduku. @yHKIUN
4.1 Koopaunara Touku Ha npsMoit
42 Yucnosble NpoMexXyTKH. PaccTosiHue Mexxay AByMSI TOUKaMH KOOPJIUHATHOM
' psIMOM
43 [TpsmoyronbHas cuctema koopaunat, ocu Ox u Oy. AGcuucca U opAUHaTa
' TOYKH Ha KOOPAUHATHOM MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aJaHHBIX Qopmynamu. UreHne rpauKoB peaibHbIX
' 3aBUCUMOCTEN
4.5 [Tousatue pynkumu. I'paduk pynkunn. ColicTBa GyHKIMH
4.6 Jluneiinas pynkuus, e€ rpaduk. I'paduk pynkuuu y = [x|
47 I'paduueckoe pemieHne JIMHEWHBIX YpaBHEHUHW W CUCTEM JIMHEHHBIX
. YpaBHEHUI
8 KJIACC
Kon IIpoBepsieMblii 31eMEHT COACPKAHUS
1 Yucna v BBIYNCIIEHUS
11 KBanparuslii kopeHb u3 uucia. Ilonstue o0 wuppanyoHaIbHOM YHCIE.
' Jecstruunble NpUOIMKEHUS UpPallMOHAIBHBIX YHUCEI
CpoiicTBa apu(pMeTHUECKUX KBAJPATHBIX KOPHEH M MX NMPUMEHEHHUE K
1.2 peoOpa30OBaHUIO YHCIIOBBIX BBIPAKCHUH u BBIYHCIIEHUSIM.
JlelicTBUTENIbHBIC YHCIIa




1.3 CreneHb ¢ LeJIbIM TTOKa3atesieM U €€ cBoiicTBa. CTaHIapTHAS 3aMUCh YUCIIa
2 Anrebpanyeckue BEIpaKESHUS

21 KBagpaTHplii  TpéXwieH, pas3jIoO)KeHHe KBaJpaTHOro TpEXWieHa Ha
' MHO>KUATEITH

2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO ajreOpandeckoi apoou

2.3 CroxxeHue, BBIMUTAaHUE, YMHOKEHUE, JISJICHUE aJITeOpandecKux Ipooei

24 PanmonanbHbIe BRIpOKEHHUS U UX ITpeoOpazoBaHue
3 YpaBHEHUS U HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOASIIMXCS K JIMHEMHBIM U KBAaJIPATHBIM

3.3 [Tpocreiimme 1poOHO-paIOHAIEHBIC YPABHEHUS

['paduueckas nHTEpHIpETAMS YPAaBHEHUN C ABYMS IIEPEMEHHBIMU M CHCTEM
3.4 JMHEWHBIX YpaBHEHUH ¢ 1ByMsl lepeMeHHbIMU. [Iprmepsl perienus cuctemMm
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoOoM

3.6 YucioBele HEPAaBEHCTBA M X CBOWCTBA

3.7 HepaBeHCTBO ¢ 0JTHOM NIEPEMEHHOMN

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuHeitHble HEpaBEHCTBA C OJIHOM MEPEMEHHOM

3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEepeMEHHON
4 OyHKIIMH

41 [Tonstue ¢ynknuu. OO6nacTe omnpeAeNeHuss U MHOXKECTBO 3HAuEHUI
' ¢ynkunu. CriocoOsl 3a1aHus QyHKIMN

4.2 I'padux pynxnun. Yrenne cBoicTB GyHKIMHU 1O € rpaduKy

4.3 [Tpumepsl rpadukoB GYHKIUH, OTpaXKaroUINX peaabHble MPOLECCH

44 OyHKIMKM, ONKMCHIBAIOIIAE TMPSIMYI0 W OOpaTHYIO TPOIOPIIMOHATBHBIC
' 3aBHCUMOCTH, UX rpaduku

4.5 @yHknun y =x?, y = x’

4.6 Oyukuun y = [1X, Y = |x|

4.7 I'paduueckoe perieHue ypaBHEHUH U CHCTEM YpaBHEHUI

9 KJIACC




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUSA

1 Yucna v BBIYUCICHUS
11 ParnponaneHble 4ncia, MppalMOHANbHBIE YMCIA, KOHEYHBbIE U OECKOHEUHBIC
' JECATUYHBIE JPOOH
MHOXecTBO ~ IeHCTBUTENIBHBIX  4YUCEN, JEHCTBUTENbHBIE 4YHCIA  Kak
19 OecKkOHEeUYHbIE JecCATHYHBIE ApoOH. B3aMMHO O0JHO3HAUYHOE COOTBETCTBUE
' MEXJy MHOKECTBOM JIEHCTBUTENbHBIX YHCEI M KOOPIMHATHOM NpsSMOH.
CpaBHeHuE IeHCTBUTEIBHBIX YHUCEI
1.3 Apudmerndeckue 1eUCTBUS C JEHCTBUTEIBHBIMU YACIAMH
N3mepenus, npuOIMKeHus, oleHKU. Pa3mepsl 00bEKTOB OKpYXKArOIEro Mupa,
14 JUIMTEIBHOCTh IPOLECCOB B OKpy»KaroieMm mupe. [Ipubmmkénnoe 3HaueHue
' BEJIMYMHBI, TOUHOCTH Npubnmxkenus. Okpyrienue uncel. [Ipukuaka u oueHka
pe3ysIbTaTOB BBIYMCIICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUS ¢ OIHOM NTepeMEeHHON
2.2 Jlunelinoe ypaBHeHue. Perienue ypaBHeHUH, CBOAAIINXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pernienre ypaBHEHUH, CBOAAIIMXCS K KBaAPaTHBIM
24 bukBagpatHoe ypaBHeHue. IIpumepsl pelleHuss ypaBHEHMM TpeTbed U
' 4eTBEPTOU CTEIEHEN Pa3I0KEHUEM Ha MHOKHUTEIIN
2.5 Pemenue nqpoOHO-palinoHaIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ IBYyMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cuctem IByX JIMHEHMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHMI, OJHO M3 KOTOPHIX JUHEMHOE, a JPyroe —
' BTOPOU CTEIICHU
2.10 ['paduueckas nHTepIpeTas CUCTEMbl YPaBHEHUH ¢ IBYMsI IEpEMEHHBIMHU
2.11 Pemenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM Crocooom
2.12 YucnoBble HEPABEHCTBA U MX CBOWCTBA
2.13 Pemenne MTMHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOMN
2.14 Pemienue cucrem JTMHEMHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOMN
2.15 KBazpaTHble HEpaBeHCTBa




['padmyeckas uHTEpHpETallMsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS

2.16
MIEPEMEHHBIMU

3 OyHKIMN

31 KBanparuunas ¢ynkius, e€ rpadpux u cpoiictBa. Ilapabona, KOOpAHHATHI
' BEPILKHBI 1apaboibl, 0Cb CHMMETPHH 1apadoJIbl

3.2 I'paduku pynkunit y=kX, y=kx+b u ux cpoiicra

3.3 I'paduku pynkunit y=K/X, y = x° 1 ux cBoiictBa

34 I'paduku pyHKIMIA , 1 UX CBOMCTBA
4 UucioBblie MOCIEeI0BATEIIBHOCTH

41 Omnpenenenue U cnocoObl 3aaHNsI YUCIOBBIX NOCIIEI0BaTENbHOCTEN. 3ananue
' MOCIIC0BATEIHPHOCTH PEKYPPEHTHON (opMyIToi u (OpMyIIoi N-TO WwieHa

49 Apudmernueckast mnporpeccus. Dopmyibl N-ro wieHa apupMeTHudecKon
' MIPOrPECCUH, CYMMBI IIEPBBIX N YJICHOB

43 I'eomerprueckas nporpeccus. PopMysbl N-ro  4WieHa TI'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI TIEPBBIX N YJICHOB

14 N300paxeHne wiIeHOB apu(PMETHYECKOM M T'€OMETPUUYECKOH IMporpeccuit
' TOYKaMHU Ha KOOPAMHATHOU IUIOCKOCTH. JIMHENHBIN U SKCTIOHEHIMAIBHBIN POCT

4.5 CrnosxHble MTPOLEHTHI




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

IIpoBepsiemblie TpeOOBaHMS K NIPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOT'O
o0m1ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUSAMU: MHOKECTBO, IOAMHOKECTBO,
OlepalMy HajJ MHOXXECTBAMH;, YMEHUE OIIEpUPOBATH IOHATHUIMMU:
rpad, cBA3HBIN rpad, IepeBo, UK, TPUMEHITh UX IPU PEHICHUH
3aa4; YMEHHE UCMOJIb30BaTh TIpadUuecKkoe Ipe/CTaBlICHUE
MHOXECTB JUIsl ONMCAHUS PEAIBHBIX IIPOLIECCOB M SIBICHUM, IIPH

pelIeHnH 3a]a4 U3 APYTruX y4eOHBIX IPEAMETOB

YMeHue OIICPHUPOBATDL NOHATUAMU: OIPCACICHUC, aKCMOMA, TCOpEMA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HWCTUHHBIC HW JIOKHBIC
BbBICKA3bIBAHUA, IMPHUBOIUTL IIPUMEPLI WU KOHTPIIPHUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPHULIAHUA BBICKA3bIBAHUH

YMeHnue onepupoBarh MOHATHUSAMU: HAaTYypaJbHOE YHCIIO, MPOCTOE U
COCTABHOE YHUCIJIO, JEIMMOCTh HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, IeJI0€ YHUCII0, MOIYJb YUCIa, OOBIKHOBEHHAs poOb U
JecsITUUHas 1po0b, CTaHIAAPTHBIM BUJ YUCIIA, pAlMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHUCIIO, apU(PMETHYECKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JEMCTBHS C YUCIAaMH, CpaBHUBAaTh W
yHOpSA0YMBAaTh 4YHCJIA, MPEACTABIATH YUCIA HA KOOPAMHATHOU
MPSIMOW, OKPYIJISITH YHCIIA; YMEHHUE JeJaThb NPUKHUAKY U OLEHKY

pe3yiibTara BBIUKCICHUM

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

1
2
3
4

YMeHue onepupoBaTh NOHATUSAMMU: CTEIIEHDb C LEIBIM II0KA3aTelIeM,
apudmeTnyecKkuil KBaJipaTHbI KOPEHb, MHOTOWJIEH, alireOpanyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
00JIbIlle €IUHUIIBI; YMEHHE BBIIOJHATH pacu€Thl 1Mo (opmynam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAKECHUH U
BBIPQXKEHUI ¢ KOPHIMU, Pa3I0KEHHE MHOTOWICHA HA MHOXHUTENH, B
TOM YHCJE C HUCMOJb30BaHUEM (OPMYNI Pa3sHOCTH KBAJAPaTOB U

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue onepupoBath MOHATHAMH: YUCIOBOE PABEHCTBO, YPABHCHHE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOH; YMEHHUE PEIaTh JIMHEHHBIE U KBaJIpaTHbIC YPABHECHMUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHS C OJHOW MEPEMEHHOU, CUCTEMBbI
JBYX JTUHEWHBIX YPaBHEHUH, INHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJbHbIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOH, B TOM YHMCJIE IIPYU PEIIECHUM 33]1a4 U3 IPYTUX IIPEIMETOB
U TPAaKTUYECKUX 33Ja4; YMEHHE MCIOIb30BaTh KOOPAUHATHYIO
NOPSIMYIO U KOOPJMHATHYIO TUIOCKOCTh Ul M300pa)KCHUsI pEeIICHUN

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMA: QYHKIUS, TpaduK GYHKIHH, HYJIA
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKU
BO3pacTaHusi, yObIBaHHWs, HauOOJbIIee W HAUMEHbINCE 3HAYCHUS
GbyHKINNT; yMEHUE OIIEpUpPOBATH MIOHATUSAMH: npsAmas
MPONOPIMOHAILHOCTb, JIMHEHHAST (YHKIIMS, KBaJApaTudHast (yHKIIHS,
oOpaTHass MPONOPLUUOHATBHOCTh, Mapadoyia, rurnepobosna; ymeHue
ctpouth rpaduku  QYHKIUH, WUCIONB30BaTh TpaduKd  JUIs
OTIpe/ICTICHUS] CBOMCTB IPOIIECCOB W 3aBUCUMOCTEH, JUIS PEIICHUS
3a/1a4 U3 JAPYruxX y4eOHBIX MPEAMETOB U peajbHOU KU3HU; YMEHUE

BbIPpAXKATh (I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BCIIMYNHAMU

YMeHue  onepupoBaTb  INOHATHAMH: II0CJIE0BATENBHOCTD,
apudmernyeckass U T€OMETpUYECKass IMPOrpeccCHH; yMEHHe
UCIOJIb30BATh CBOMCTBA MOCJE0BATENbHOCTEH, (DOPMYIIBI CYMMBI U
o0I1Iero 4jaeHa Mpy peleHnH 3aad, B TOM 4HCie 3aa4 U3 JPyrux

y‘le6HHX npeaMeToOB U peanLHoﬁ KHU3HU

YMeHne penath 3a1aud pa3HbIX TUTOB (B TOM YHCJIE HA MPOICHTHI,
JOMU WM YacTH, JBIKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTH
MOKYIIOK ¥ yCITYT, HAJIOTH, 33J1a4¥ U3 00JIaCTH YIPaBICHUS JTUIHBIMA
U CeMeWHbIMH (PUHAHCAMU); YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 3a/1a4H,
HCCIIeIOBATh MOyYEHHOE PEIICHHE U OIICHUBATh MPaBAONOJ00HOCTh

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHnue onepupoBarh NOHATUAMU: QUTypa, TOUKa, OTPE30K, psMasi,
Iyd, JIOMaHas, yrod, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUIA TPEYTrOJIbHUKH,




MPSIMOYTOJIbHBIN TPEYroJIbHUK, MeluaHa, OUCCEKTpHca U BBICOTA
TPEYroibHUKA,  YETBIPEXYTONbHUK,  Mapajuiejorpamm,  pomo,
NPSIMOYTOJIBHUK,  KBajpaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE pellaTh 3a/layd, B TOM YHCIIe U3 MOBCEIHEBHOI >KU3HH, HA
HaXO0XAECHUE TEOMETPUUYECKUX BEIMUUH C IPUMEHEHUEM U3YUEHHbIX

CBOWCTB (puryp u paxkToB

10

YMeHHe OmnepupoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaJIeTbHOCTh U MEPIECHANKYISPHOCTD TPSMBIX,
yroJl MEXAY TpPSIMBIMU, TEPICHIUKYISAP, HAKIOHHAS, MPOCKIUS,
nogobue  Quryp, nNoA0OHBIE  TPEYrOJbHUKH,  CUMMETpPUSA
OTHOCHUTEIIbHO TOYKH H MPSMOI; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpHUIO W mojobue  ¢Guryp,  mHapalieIbHOCTh |

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIroil
(BemMuuHA yIJia, CHHYC U KOCHUHYC yIJIa TPEYTrOJIbHUKA), TUIOLIA/Ib;
YMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKaIOIIEM
MHUpE; YMEHHE NpPUMEHSTh (QOPMYNBl MEpUMETpPa U IUIOMIAIH
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOLIATN Kpyra, ooObeMa
MIPSIMOYTOJIBHOTO TapajlIeeNMIIea; YMEHUE NIPUMEHATh TPU3HAKU
paBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMmy Iludaropa, TpuroHoMeTpudeckue COOTHOLICHUS JUIs

BBIYHMCJICHUA OJINH, paCCTOHHI/II\/’I, TJIOIIAIeH

12

YMmenue wu300paxarh IJIOCKHE QUIYypsl M HMX KOMOHMHAaLUH,
IIPOCTPAHCTBEHHBbIE (PUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CHUMBOJIbLHOMY OIIMCAHUTIO

13

VYMmenune OIICpHUpPOBATH IMOHATHUAMH: MPAMOYIOJIbHad CHUCTEMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCIO, CKaIApHOC IIPOU3BCIACHUC
BCKTOPOB; YMCHUC MHCIIOJIB30BATh BCKTOPBI W KOOPAWHATHI JIA
IpEACTAaBJICHUA JAaHHBIX W PCIOCHHA 3aaa4, B TOM YUCIIC U3 APYTUX

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

14

YMmeHue OIICPUPOBATHL IMMOHATUAMU: CTOIOHKOBBIE H KPYT'OBBIC

IMarpaMMbl, TaONMUIBL, CpedHee apudmeTudeckoe, MeauaHa,




HauOoJIbIlIee ¥ HaUMEHBIIIee 3HAYCHHsI, pa3Max YUCIOBOTo Habopa;
YMEHUE W3BJICKATh, MHTEPIPETUPOBATH U  NpPeoOpa3oBHIBATH
WHPOPMAIIHIO, TIPEICTABICHHYI0 B Ta0JMIaX ¥ Ha Juarpammax,
OTPaXKAIOIIYIO CBOMCTBA U XapPaKTEPUCTUKU PEATBHBIX MPOIECCOB U
SBJICHWI, yMEHHE pacCllO3HaBaTh HM3MCHUYHMBBIC BEIHMYUHBI B

OKpY’KaroIllleM MHUpe
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YMeHue onepupoBaTh MOHIATHUSMU: CIYYalHBIM OMBIT (CIy4aHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIIy4alHBIX COOBITHI B OINBITax ¢
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU;, YMEHHE DPEIIaTh
3a/la4yll METOJIOM OPTraHW30BaHHOTO Mepedopa U ¢ HCIOIb30BAaHHEM
MpaBUjia YMHOXKEHUS; YMEHHE OIEHHWBATh BEPOSITHOCTH PEATbHBIX
COOBITUI U SIBICHUM, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUM B OKPYXAIOIIEM MHUPE U B JKHU3HU;
3HAKOMCTBO C TOHSATHUEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €I0 POJIBIO B MACCOBBIX SBJICHUAX
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YMeHnue BbIOHMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ Ui pelIeHUs
3a/1a4d, IIPUBOAUTH IIPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MATEMAaTUKU
B HCKYCCTBE, OIMCBIBATH OTACIIBHBIC BBINAIOIIMECS PE3YNIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKHU KAK HAayKH, MPHUBOJUTH
IIpUMEpbl  MAaTEMAaTUYECKUX OTKPBITHM M HUX AaBTOPOB B

OTE€YECTBEHHOU U BCEMUPHON UCTOPUU




HHEPEYEHDb 9JIEMEHTOB COJAEPKXAHMUS, ITIPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COiePKAHMS

1 Hucna u BEIYMCIICHUS

1.1 Harypanbpabie u uensie uyncia. [Ipu3Haku AeTMMOCTH UETBIX YUCEN

12 OOBIKHOBEHHBIE U JECATHYHbIE JIpOOW, IPOLIEHTHI, OECKOHEUYHbIE
. Hepuon4ecKue 1poou

13 PanmonanbHele yncna. ApuMeTHdyeckue Omepaluy ¢ PaluOHAIbHBIMU
. YUCIaMHU

14 JlelicTBUTENbHBIE YicIa. ApupMETHUECKUE ONEpaLi C AeHCTBUTEIbHBIMU
. YUCIIaMHU

15 [TpuGnmxEHHBIC BBIYMCIICHUS, TPaBHIa OKPYTJICHUS, TIPUKUIKA W OICHKA
- pe3yJibTaTa BEIYUCICHUM

2 AnrebpanyecKkie BEIPaKEHHS

2.1 bykBeHHble BoIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)

20 Crenens c 1enbiM nokasareneM. CTeneHb ¢ palioOHAIbHBIM [TOKa3aTeIeM.
. CaoiicTBa cTeneHu

2.3 MHorousieHsl

24 Anrebpanueckas JpoOb

”E Apudmernueckuii  KOpeHb  HaTypalbHOM  cremeHu. JledictBusa ¢
. apu(pMeTHYECKUMHU KOPHSAMHU HATYpaJIbHOU CTEIIEHU

3 VYpaBHEHUs 1 HEPaBEHCTBA

31 Ienbie 1 qpoOHO-panMOHAIbHBIE ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH
. YPaBHEHUU

30 Lenble u 1poOHO-panoHaNbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4

4 YucnoBsle NOCIIEN0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH




Apudmernueckas u reomerpuyeckas mnporpeccun. Dopmyna CI0XKHBIX

IIPOLCHTOB

DOyHKIUU

Oyuknmsi, cnocodbl 3amanus Qyaknun. ['padux Gyakmmu. OOnacth
ONpeNIeJICHUsT W MHOXECTBO 3HaueHwid ¢(yHkiuu. Hymum ¢yHknum.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKIIUH.

MakcumymMbl U MHHMMYMbI ¢yHKIMH. HaunOomnbinee uW HauMmeHblee

3HaYeHUe PYHKIIUU HA IPOMEKYTKE

6 KoopanHaTsl Ha IpsMOM U IJIOCKOCTH
6.1 Koopaunarrnas npsimast
6.2 JlexkapTOBbl KOOPAMHATHI Ha IJIOCKOCTH
7 I'eomerpust
7.1 ['eomeTprueckue GUrypsl 1 Ux cBOMCTBa
7.2 TpeyroabHHUK
7.3 MHOroyrojasHUKU
74 OKpY>KHOCTb U KpyT
75 W3mepeHune reoMeTpu4ecKux BeJTUUUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiITHOCTh 1 cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padmr




