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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHuUs: OHa 00ECIIEYUBAET U3yUCHUE IPYTUX TUCHHUILIINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHON kU3HU. Pa3BuTHEe y 00yUaromumxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUU U CYIIHOCTH anreOpanuecKux
abCTpakiMii, cnoco0e OTPAKEHUsSI MaTEMAaTUYECKOM HAYKOMW SIBJIEHUI U MPOLECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS a/IalTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3yueHue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynnpoBath yTBep)KAeHUS. OCBOEHUE Kypca aaredpbl 00eCreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUJICHUSI OOYYaroOMIMXCsA: OHM HWCIOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PAaCCyXJeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAmnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroluXcs, IO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00yYEeHHUS.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpYyTMMH €r0 JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydarommmcs
MPUXOJIUTCS JIOTHYECKH PaACCy’KIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHdeckoro s3eika. CopepxaTenbHOM U
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaIbHEUIIIETO M3YYeHUs] MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHUIO y OOyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBFHBIMH M HPPANUOHATBHBIMU 4YHCIaMH, (OpMHUPOBAHUEM
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MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOyUAIOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpOKEeHM. AnreOpa JEMOHCTpUPYET 3HAUYEHHE MATEMaTUKH Kak s3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAST TakxKe NajbHEHIee pa3BUTHE
JITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
nHOOpPMATUKHA, ¥  OBJIAJCHHEC HABBIKAMH JICAYKTUBHBIX  PACCYXKICHUHU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4YaronMMUCs 3HaHUN O (QYHKIMSAX KaK BaKHEHIIe MaTeMaTU4ecKOM MOJENu
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduyueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«Anre0Opa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3feiibl COACpKAHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezento), B 9 kmacce
— 102 4aca (3 yaca B HEJEINIO).
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COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
yHOOpSAIOYMBAHUE  pAlMOHANBHBIX uuceld. ApudMeTHYEeCKUue JICUCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch 00ibIIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U IpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvecKue BbIPaKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHS, IMpaBWIa MOpeoOpa3oBaHUsS CYMM H
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXXEHHE MHOTOYJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
ypaBHEHMUS, pElICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEMHBIX YpPaBHEHUU C JBYMs II€peMEHHbIMU. PemeHune cucreM ypaBHEHUM
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM

YPaBHEHUM.
DyHKIUU
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Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssmoyrosbHast cuctemMa koopauHat, ocu Ox u Oy. AGcrycca U opJauHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux dpynkuum y = [X|.
['padmyeckoe perieHne IMHEHHBIX YPAaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCITE.
JlecsaTnaabie TPUOTMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenensb ¢ 1enpIM NIOKa3aTenaeM U e€ cpoiicTBa. CTanaapTHas 3aMUCh YUCIa.

AnreOpanyeckre BhIpaKeHUSAJTreOpanyeckne BbIpaKeHusl

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BbIYUTAHUE, YMHOXEHHE, JEJICHHUE alreOpandeckux ApoOei.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs 1 HEPABEHCTBAY pABHEHUSI H HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMyiia KOpHEH KBaApaTHOrO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas maTEpHpeTanys ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHWW C JBYMS IIepeMEHHbIMMU. l[Ipumepnl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOW MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynxuuu. OOIaCTh ONpeAesIeHU U MHOKECTBO 3HaUYE€HUN (QYHKIIUU.
CrnocoObl 3a1anus QPyHKIUI.

I'padpux ¢ynkumunu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.
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OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUHN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
aNredpandeckuM METOJIOM.

VYpaBHeHUE ¢ AByMsl MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByxX
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1t ux

CBOMCTBA.
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HucnoBble  mocieaoBaTeibHOCTUUHCIOBBIE  MOCJAEA0BATEILHOCTH |
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
peKyppeHTHOH dhopMyioi 1 HOPMYJIIOi #-TO YICHA.

Apudmerrueckas U reoMmerpuyeckas mnporpeccur. QopMynbl n-TO YieHA
apu(pMETUIECKON U TeOMETPUUECKOM MPOTrpeccCuil, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKJIaHUHA U PEAM3ALUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOIrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON

ACATCIIBbHOCTH,
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6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBHIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEPECcaxX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTIO K€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
WX BO3MOXHBIX ITOCJICACTBHUI JJISI OKPYXKAIOIMIEH CPebl, OCOZHAHUEM TJI00ATBEHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATeIIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh WJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble jornyeckue AecTBUS:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHONIEHWH MEXIY MOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHWUYHBIC, YacTHbIE W oOIIue,

YCJIIOBHBIC,
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e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npejiaraTb KpUTEPUH JIJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

e JleJaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e pasz0upaTh TOKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUH (TIPSMBIC B OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSTEIBHO HECJIOKHBIE JI0KA3aTeIbCTBA
MaTeMaThyecKux (aKkToB, BBICTpAMBaTh APTyMEHTAIMIO, TPUBOJIUTH
pUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCcTBUA:

e HCHOJIb30BATh BOMPOCHI KAK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE W JaHHOE, (OpMHUPOBATh
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSTENBHO COCTAaBICHHOMY IUIAHY HECIIOKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEM
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BbIJIBUIAThH
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJISTH HEIOCTATOYHOCTh M M30OBITOYHOCTh HH(OpPMAIUU, HAHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3aa4H;

e BBIOMpATH, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH U HMHTEPHPETHUPOBATH
MH(OpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BbIOMpaTh (opMy MNpeacTaBiICHUS HHPOPMALUU U WUIIOCTPUPOBATH
pelaemMbie  3aladyd CXeMaMH, JuarpaMMam#, WHOW Trpadukod W HX
KOMOMHAIUSIMU;

e OIICHUBATh HAAEKHOCTh MH(OOPMALUM MO KPUTEPUSIM, MPEIIOKECHHBIM
y4YUTENEM UIH CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO.

KoMMmyHMKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:

e BOCIPUHUMATH U (OPMYIHPOBATH CYXKJICHUSI B COOTBETCTBUU C YCIOBHUSIMU

U TeJISIMH OOIIIeHUS, SICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUYKY 3PCHHS
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B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

e B X0JI¢ 00CYKJIE€HHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUs], COIMOCTABISATh CBOM CYXKJICHHS C CYXICHUSMH JPYTUX
YYACTHHKOB JUanora, OOHapy>KMBaTh pa3IiMuve U CXOJCTBO IO3HIIMI, B
KOPPEKTHOI Gopme PopMyTupOBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;

e TMPEACTABIATH  pE3yNbTaThl  PEUIEHUS  3aJaud,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTUICHHUS
c yu€ToM 3aja4 MPE3eHTANH U OCOOCHHOCTEHN ayIUTOPUH;

e TIOHMMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U UHAUBUIY ATbHON
pabOThI NpU PELICHUH YYEOHBIX MAaTEMAaTUUECKUX 3a/1aY;

e IIPUHUMATH LIEJIb COBMECTHOU NEATEIBHOCTH, IUNIAHUPOBATh OPraHU3aALNIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TpPYyHNIOBBIX (opmax paboTsl (00CyXIeHHs, O0OMEH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOODPJIMHHPOBATH CBOM JEUCTBUS C JPYTHUMH 4YJICHAMH KOMAaHJBbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUS.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NelCTBHSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHMS 3aJadd (MM €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIQJIETh CIOCOOAMH CAaMONPOBEPKU, CAMOKOHTPOJIA MPOLIECCa U pe3yJIbTaTa
pelnieHus: MaTeMaTUYeCKOH 3a1auu;

e MPEABUAECTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 33/1a4H,
BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA JAEATEIBHOCTH MOCTABICHHOM 1IENN U
YCIOBUSIM, OOBSICHATh MPUYUHBI TOCTHXKEHUS WIM HEIOCTHUKEHUS LEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
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K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHEe
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUN, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT ofHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsITh YnCa.

BBINONHATS TPUKHUIKY U OLEHKY PE3YJIbTaTa BHIUMCICHUH, OIIEHKY 3HAYCHHI
YUCJIOBBIX BBIpQKCHUM. BBIMONHIATE ACHCTBUS CO CTENEHSMU C HATypabHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ YYETOM OTPAaHMYCHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOHEKTOB.

AnredpanvyecKue BbIPaKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPOXXCHUW MNpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh peobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHAT yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbl KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIHA C TOMOIIbIO
BBIHECEHUSI 32 CKOOKHM OOIIEro MHOXKHUTEJS, TPYIIITUPOBKHU CIAraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA
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Pemwlare yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHS K paBHOCWIbBHOMY emy. IIpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM IJIOCKOCTHU IpayK JIMHEHHOTO YPAaBHEHHUS C IBYMS
NEPEMEHHBIMHU, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvdeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKIMUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadyallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHHUS U BBIYUCIICHUHN, U300pakaTh 1eHCTBUTEIbHbBIE
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OONBIIMX U MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npoOeit u creneneit yucia 10.
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Anre0panvecKue BbIPpaKeHUs

[IpyMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

BbINONHATE TOXAECTBEHHBIE MPE0OPa30BaHUs PAIMOHATIBHBIX BEIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATBbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPAaBHEHUS U PALMOHAJIbHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX MpeacTaBlieHnuil (YyCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUSI YPAaBHECHUSI WM CHUCTEMBl YPaBHEHUI,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4¥ MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /1JISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTEOCTPALIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIIICHIBATH CBOHCTBA YHCIOBOHN (hyHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonHsITh apudMeTruueckue JHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATBLHBIMU
YUCJIaAMU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIUYUCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCJA, BBINOJHATh MPUKUAKY pE3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.
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YpaBHeHMS U HEpaBeHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHUS.

Pemate cuctembl IBYyX JIMHEWHBIX YPAaBHEHHUU C JABYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJTM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBouTh MpocTeiiiiive uccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHUCIIOBOM MPsAMOM, 3alMCHIBaTh PELIEHUE C MOMOILBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUH PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. I[lOKa3bpiBaTh cxeMaTHUECKU

pacrnoJioKeHUe Ha KOOPIMHATHOM TIOCKOCTH TpadukoB PyHKIUM Buaa: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=\x, y = |x|, B 3aBUCHMOCTH OT 3HAUCHHi
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aaHusl.

BbBIMONHATS  BBIYMCIEHHS C  HCIOJIb30BaHHEM (OpPMYJ n-ro 4jeHa
apru(PpMETUYECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, HU(POBBIX

TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonrtpoJsbnsie | IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcnl
| Yucia u BeIYKCIICHUS. PalinoHalibHbIE 75 | bubmuoreka [{OK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
1
2 AJIreOpanteckue BhipaKeHns 27 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
3 YPABHEHM 1 HEPABEHCTBA 0 https://m.edsoo.ru/71415b90
bubnunoreka LIOK
4 Koopaunats! u rpapuku. OyHkuuu 24 1 hitps://m.cdsoo.rw/ 7415590
bu6nunorexa LIOK
6 1
> Tostopenme n 0bodmenue https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOTPAMME
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbnsie | IIpakrnyeckue
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
. 1
1 Yucna u Beruucienus. KsagpatHeie KOpHH 5 hitps://m.cdsoo.ru/7f417af8
) Yucna v Berauciienns. CTEeHb ¢ eJIbIM 7 bubnuoreka [{OK
IOKa3aTejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BeIpaKCHUSI. 5 1 bubnnorexa [JOK
KBangparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BhIpaXeHHs. 15 1 bubmmoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 | bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnmnorexa [JOK
6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
.H 12 1
7 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa hitps:/m.cdsoo.rw/7f417af8
bu6anoreka LIOK
o . 5
8 YHKIGH. OCHOBHHIC IOHATHA https://m.edsoo.ru/71417af8
but6mmorekxa [IOK
o U 9
? yHiunH. HCIOBbE GyHKIIH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
1 II 6 2
0 OBTOpEHHE 1 060bmenHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrpoubnsie | IIpakrnyeckue
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
| Uucna u Berunciienus. JlelcTBUTENbHBIC 9 bubmuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/71419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps:/m.cdsoo.ru/7E419d08
bubnunoreka LIOK
o 16 1
> YHKHHH https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
6 q 15 1
HCHOBBIC TOCICAOBATENLHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bubnmorexa LIOK
3HAaHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102 6 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KJIACC

Koxa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro

00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJabTara

1 Yyucia U BEIUMCIIEHUA

11 BI)IHOJIHSITI), coucras YCTHBIC u NN CBbMCHHBIC HpI/IéMI)I,
apI/I(i)MCTI/I‘leCKI/Ie HCﬁCTBHH C pallMOHAJIbHBIMUA YUCJIaMH

Haxonuth  3HayeHUsT  YMCIOBBIX  BBIPAXKEHUW,  [PUMEHATH
19 pa3HoOOpa3HbIe CHOCOOBI ¥ MPUEMBI  BBIUMCICHHS 3HAYCHUH
JIPOOHBIX BBIPAXKEHUHU, COJAEPIKAIIUX OOBIKHOBEHHBIC U JE€CATUYHBIC

npobu

[lepexomuTs OT OMHON (OPMBI 3aMHMCH 9YHCEN K APYroi
13 (mpeoOpa3oBbIBaTh  JECATHUHYIO JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH, B OCCKOHCUHYIO

JECATUYHYIO APOOb)

1.4 CpaBHMBATh U yHOPSI04MBATh pallOHAJIbHBIE YHCIIA

1.5 OxpyrasaTh uyncia

BBINOIHATE NPUKKIKY U OLIEHKY PE3yJbTaTa BBIYMCIEHUN, OLEHKY
1.6 3HAYEHUW YUCJIOBBIX BBIPAXKECHHI. BBITOMHATE JEHUCTBUS CO

CTCIICHAMMU C HAaTYPAJIbHBIMU IOKa3aTCIISIMU

17 HpI/IMeHHTL MNPU3HAKU JOCIIMMOCTH, PA3JIOKCHUC Ha MHOXHUTCIU

HaTypAJIbHBIX YHCET

Pemarp mpakTHUKO-OPUEHTHPOBAHHBIE 3a/ladM, CBSI3aHHbBIE C
OTHOIIEHMEM  BEJIMYMH,  [PONOPLHUOHAIBHOCTbIO  BEJIHMYUH,
1.8 IIPOLIEHTaMH, WHTEPIPETUPOBATh PE3yJIbTAaThl PEIIECHUs 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBAEMbIX

00BEKTOB

2 AnrebpanuecKue BbIpAXKEHUS
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1 Hcnonb30BaTh aireOpandeckyl0 TEPMUHOJOTHIO M CHUMBOJHKY,
IPUMEHSATH €€ B IIPOLIECCEe OCBOSHMSI yUeOHOr0o MaTepuana

29 HaXOI[I/ITB 3HA4YCHUA 6YKBCHHBIX BBIpa)KeHI/Iﬁ Impu  3aJaHHBIX

SHAYCHUAX IMCPEMCHHBIX

73 BrImonHATh HpeO6pa3OBaHI/I$I LEJIOI0 BBIPAKCHHUA B MHOI'OYICH
IIPUBCACHUEM HOI[O6HBIX cJ1ara€MbIX, paCKpbITUEM CKOOOK

BBINOIHATE YMHOKEHUE OJHOWICHA HA MHOTOYJIEH U MHOTO4YJIEHA Ha
24 MHOTOWIEH, HMPUMEHATh (OPMYJbI KBaapaTra CyMMbl M KBaJpara

Pa3sHOCTH

OcymliecTBIATh  Pa3oKEHHE MHOIOWIEHOB HAa MHOXHUTEIH C
2.5 MIOMOUIbIO BHIHECEHUS 32 CKOOKH OOIIIET0 MHOXKHTES, TPYIITUPOBKU

cJ1araMbIX, IIPUMCHCHUA (1)OpMy'J'I COKpaH_[éHHOFO YMHOKCHUA

26 HpI/IMeHHTL Hp606p330BaHI/I$I MHOT'OYJICHOB Ui PCIICHUA PA3JIMIHBIX

3aaa4 U3 MaTCMaTuKu, CMCXKHBIX IPEIMETOB, U3 peanLHoﬁ IMPAKTHUKHU

57 Hcrnonbs30BaThk CBOMCTBA CTENEHEHW C HAaTYpaJIbHBIMH ITOKA3aTEISIMU
JUIs IpeoOpa30BaHuUs BBIPAKEHUN

3 YpaBHEHUS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHS C OJHOW INEPEMEHHOW, NMPUMEHSS
3.1 IIpaBUJia IEPEX0/1a OT UCXOJAHOIO YPAaBHEHUS K PABHOCUIBHOMY E€MY.

HpOBepHTL, SABJISICTCS JIM YUCJIO KOPHEM YPaBHCHUSA

35 [TpumensaTs rpaduueckue MeETOABbl MPH PELICHUH JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

13 [TonGupate mnpuMmepbl Nap YUCEN, SBISIOMIUXCS PELIEHUEM
JIMHENHOI0 YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

CTpouTh B KOOPAUHATHON TNIOCKOCTH I'paduK JTMHEHHOTO ypaBHEHHUS
3.4 C IBYMs [IEPEMEHHBIMU; NOJIB3YACh I'paKOM, IPUBOAUTH IPUMEPHI

pEILIEHUs] ypaBHEHUS

35 Pemate cucreMbl JByX JIMHEWHBIX ypaBHEHHH C  JBYMs

MNEPEMEHHBIMH, B TOM YHCJIC Fpa(bl/lquKI/I

CocCTaBIATh U pelaTh JMHENHOE YPABHEHUE WIIA CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 3a7ja4M, HHTEPIIPETUPOBATH B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4! MTOJIYYEHHBIN pe3yIbTaT

4 Koopaunats! u rpapuku. @yHkunu
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N300pakaTh Ha KOOPIUHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, MHTEPBAJbI, 3allUCHIBAThH

YU CJIOBBIC IPOMEIKYTKH HA anre6pquGCK0M SA3BIKC

49 OtMmeuath B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKHM IIO0 3aJaHHBbIM
KOOpJuHaTaM

43 CrtpouTts rpaduku muHeHHBIX GyHKIHH. CTpouTh rpaduK GYHKIIUH Y

= x|

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUH U3BECTHBIC 3aBUCHMOCTH MEXIY
4.4 BEJIMUMHAMU: CKOPOCTb, BPEMsA, PACCTOSIHUE, IIEHY, KOJMYECTBO,

CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5 HaxonuTh 3HaueHne QyHKIMK 1O 3HAYCHUIO €€ apryMeHTa

[Tonumatp rpaduveckuil Crmoco0 TMpEeACTaBICHUS W aHAIU3a
4.6 uHpOpMalLlMY, H3BJIEKaTh M HHTEPIPETHPOBATH MH(POPMALUIO U3

rpaMKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe MNPEAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOI
06p33OBaTe.TIBHOI7[ nporpaMmmMmbl OCHOBHOI'O 001ero 06Pa3OBaHI/Iﬂ

1 Yucia U BEIUHCIIEHUSA

Hcmons30BaTh Ha4daJIbHbIC MNpEaACTaBJICHUA 0 MHOXKECTBEC
1.1 HeﬁCTBHTCHBHBIX YHUCCII IJId CPAaBHCHUS, OKPYTIJICHUA U BBIQHCHCHHﬁ,

I/1306pa)KaTI> I[GﬁCTBI/ITCHBHBIG Yyucjla TOYKaMHM Ha KOOpHHHaTHOﬁ

IpsAMOit

[TpuMeHsATH TMOHATHE apU(PMETUUYECKOTO KBAJPAaTHOIO  KOPHS,
- HaXOAUTh KBaJpaTHbIE KOPHH, MHCIOJNb3Yys INPH HEOOXOAMMOCTH
KaJIbKYJISATOD, BBINOJIHATh npeoOpa3oBaHus BBIpa)KEHUH,

coepKalnX KBaIpaTHbIe KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEN

13 Hcnonp3oBarh 3amucu OOJBITUX M MaJbIX YHUCET C IOMOIIBIO
JECATUYHBIX Apo0eii u cTeneneit yrcna 10

2 AnrebpanuecKue BbIpaXKEHUS
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2.1

HpI/IMeHHTB MNOHATHEC CTCIICHU C ICJIBIM IIOKAa3aTCJICM, BBIIIOJIHATDH
Hp606pa3OBaHI/I$I BBIan(eHHﬁ, coAcpKalmux CTEIIECHU C MLCJIbIM

IIoKa3aTcjiIcM

2.2

BBIMONMHATE  TOXXIECTBEHHBIE MPEOOpPa3OBaHMSA  PALMOHATBHBIX
BBIPQXCHUI Ha OCHOBE IIpaBWJI JCUCTBUU HAJ MHOIOYICHAMH H

anreOpanyecKuMHu Apo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

[TpumeHsTH TPe0Opa30BaHus BHIPAKCHUN IS PEIICHHUS PA3IUYHBIX

3aaa4 U3 MaTEMaTuKH, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemars HHHeﬁHbIe, KBaJApaTHbIC YpPABHCHHUA W PAlIMOHAJIBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMBI AIBYX ypaBHeHI/If/'I C ABYyMs

MNEPEMCHHBIMU

3.2

IIpoBoauTh NpPOCTEMIINE HCCIECJOBAHMUS YPAaBHEHUH U CHUCTEM
ypaBHEHHW, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyecKux
npescTaBieHuit (ycTaHaBIMBaTh, UIMEET JIM YPaBHEHUE WM CUCTEMA

YPaBHEHUH pEILIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

3.3

[lepexomuTs OT cCiIOBEeCHOW (OPMYIHPOBKH 3amaud K  e€
anredpanvdeckoil MOAENU C TOMOIIBIO COCTaBJICHUS YPAaBHEHUS WU
CHUCTEMbI ypaBHeHI/II\/'I, HUHTCPHPECTUPOBAT B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOqueHHBIﬁ pe3yiibTaTt

3.4

IIpuMeHATH CBOWMCTBA YHUCJIOBBIX HEPABEHCTB I CpPaBHEHHS,
OILICHKH, pelIaTh JUHEHHBIE HEPABEHCTBA C OJIHOW IIEPEMEHHON U UX
CHCTEMBI, J1aBaTh rpaMueCcKyt0 MILUTIOCTPALMIO MHOXKECTBA PELLICHUN

HCPABCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIMU

4.1

[Tonumatrh M MCHOIB30BaTh (YHKIMOHAJIBHBIE TOHSATUS U SI3BIK
(TepMHHBI, CHMBOJIMYECKHE O0O03HAUEHUs), OINpPENeNATh 3HAYEHUE
GYHKIUM 110 3HAYEHUIO apryMEHTa, ONpeAesATh CBOMCTBA (PYHKIINU

o e€ rpauky

4.2

CrtpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUa:

K . .
y == y=klx ,y =x’,y =x’, y = |x|, onucbIBaTH CBOWCTBA YNCIOBOI

¢byHKuu 1o e€ rpapuky
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9 KIIACC

Koxa
IIpoBepsiemble npeaMeTHBIE Pe3yJbTaThl 0CBOCHUS OCHOBHOM
MPOBEPAEMOro

o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara

1 Yucia U BEIUMCIIEHUSA

CpaBHUBATh U YHOPSAJOYMBATH PAallMOHAIBHBIE U MpPpaLMOHAIbHbBIE
1.1

qucia

BrmonasaTs apI/I(l)MeTI/I‘-IeCKI/IC ﬂCﬁCTBHﬁ C palMOHAJIbHBIMU YU CJIAMU,
1.2 CoUcTasd YCTHBIC U MMCbMCHHBLIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHUS C

HppaliOHAJIbHBIMHA YU CJIaMHU

HaxonuTh 3HaueHUs CTENEHEW C LEIbIMU MOKAa3aTeIsIMU U KOPHEM,
1.3

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

OkpyriasiTb  JAEWCTBUTENbHBIE 4YMCIA, BBIIOJHATH  MPUKUIKY
1.4

pe3yjibTara BbI‘lHCJIGHI/Iﬁ, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/H\/JI

2 YpaBHEHMS U HEPABEHCTBA

Pemarp sMHElHBIE W KBaJpaTHbIE YPAaBHEHUS, YPaBHEHHS,
2.1
CBOJISILMECS K HUM, IPOCTENIINE IPOOHO-pallMOHATIbHBIC YPAaBHEHUS

Pemate cucTeMsl IBYX JIMHEMHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
2.2 U CHUCTEMBI JBYX YypaBHEHUH, B KOTOPBIX OJHO YypaBHEHUE HE

SIBIAETCS JIMHEHHBIM

Pemate TekcTOBBIE 3aaUK aNTeOpanyECKUM CIIOCOOOM C TTOMOIIBIO
23 COCTABJICHUS] YPaBHEHHUs WIM CHUCTEMBI JIBYX YPaBHEHHUU C JByMs

NEPpEMCHHBIMU

IIpoBoanUTE mpOCTEHININE HCCICAOBAaHUS YPAaBHEHMM W CHCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEeM TrpaduyecKux
24
IIPECTaBICHUN (HAIlpUMeEp, yCTAHABIMBATh, UMEET JIM YpaBHEHHUE

WM CHCTEMa YpaBHEHU pelIeHusl, €ClIi UMEET, TO CKOJIBKO)

Pemars nuHEHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300paxkaTh pelIeHNe HEPaBEHCTB Ha YNCIIOBOM MPSIMOM, 3alUChIBAaTh

PEIICHUE C TOMOIIIBO CUMBOJIOB
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Pemiate cHCTEMBI JTHHEHHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKJIIOYAOOIUME KBAaApPaTHOC HEPABCHCTBO, I/I306pa)KaTb pEeIICHUC
2.6
CHUCTEMBI HCPABCHCTB HaA YHUCI0BOM HpHMOﬁ, 3aIUMChIBATh PCHICHUEC C

IIOMOIIbIO CHUMBOJIOB

2.7 Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

3 OyHKIMHU

PacrioznaBate  QyHKIMHM ~ W3yYeHHBIX  BHIOB.  [lokaspIiBaTh
CXEMaTHUYECKH PACIOJIOKECHHE Ha KOOPAWHATHOW IJIOCKOCTH
3.1 rpadukoB (yHkuit Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHMOCTH OT 3HAU€HUH KOX(PQPUIMEHTOB, OMHCHIBATH CBOWCTBA

byHKIMIA

Iloxa3piBaTh CXEMATHYECKH pACIOJIOKEHUE Ha KOOPAMHATHOU
3.2 IUIOCKOCTH TpadukoB GyHKIMK BUa y = VX, y = |X| U ONHCHIBATH

CBOICTBa PYHKIIHIA

Crpouth u u300paxkaTb CXEMaTH4YECKH TIpadUKU KBaIpaTUUHBIX

33 GbyHKIUI, OMHMCHIBATH CBOWCTBA KBAaApAaTUYHBIX (DYHKIMHA 1O UX

rpadukam

Pacnio3naBath kBagpaTUuHyl0 (GYHKIUIO MO (Qopmyse, TPUBOIUTH
3.4 OpUMeEpbl KBAJPAaTHUHBIX (YHKIMHA M3 peanbHOM XKHU3HM, (PU3MKH,

T€OMETPUH

4 Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

Pacno3naBath apI/I(bMeTI/I‘-IeCKYIO U TCOMCTPUYCCKYHO IIPOrpeCCUuun
4.1
IIPpU pa3HbIX crocodax 3aJaHus

BBINONHATE BBIYMCIEHUS C HMCIMOJIb30BaHUEM (GOPMYJI n-TO 4JIeHa
4.2 apu(MeTHUECKONW U FeOMETPUUECKOM MPOrpeccHii, CyMMBI NEPBBIX N

YHJICHOB

N3o6paxarh YJICHBI OCJIeJ0BaTEeILHOCTHU TOUYKaMU Ha
4.3
KOOPAWHATHOW INTIOCKOCTH

Pemate 3a1auu, CBA3aHHBIE C YACIOBBIMU I10CIEA0BATEIIBHOCTAMM, B
4.4 TOM 4YHCJIE 33JaYyd U3 pealbHOM JKM3HM (C HCIHOJIb30BAaHUEM

KaJIbKYJISITOpa, HU(POBBIX TEXHOIOTHIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATUUYHBIE, MIEPEX0]l OT OAHOM (OpMBI 3amucu
1.1 npobeit k apyroil. [loHsTHE palMOHANBHOIO YHKCia, 3allUCh, CPAaBHEHUE,
YHOPSAJOYUBAHUE PALMOHAIIBHBIX YHCEI
- Apudmernueckue nelCTBU C pallMOHAIBHBIMU yiciamMy. Perienne 3agay u3
' peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb C HaTypajJbHBIM IIOKa3aTelieM: ONpeAeieHHe, NMpeoOpa3oBaHUe
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCel
14 IIponeHTsl, 3amUCh NPOLEHTOB B BUAE APOoOU U JpoOu B BUIE MPOLEHTOB.
' Tpu ocHOBHBIE 321241 HA IPOLIEHTHI, PEIICHUE 3a/1a4 U3 pealbHOM MTPaKTUKU
s [IpumeneHne npPU3HAKOB JIEIMMOCTH, pAa3jOKEHUE Ha MHOMKUTENIU
' HaTypaJIbHbBIX YUCEIl
L6 PeanbHple  3aBHUcMMOCTHM, B TOM 4YMcie TMpsiMas M oOpaTHas
' MIPOIOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
1 [IepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHOM. [lomycTrMblie
' 3HAYEHUS TIEPEMEHHBIX
25 IIpencraBneHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHJE (DOPMYJIBL.
' Brruucnenust no ¢popmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAXEHHI, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
5 OpnowieHbl 1 MHOrOWwIeHbl. CTeneHb MHOTOWIeHa. ClI0KEHNE, BBIUNTAHUE,
' YMHO>KE€HUE MHOTOWIEHOB
@opMyJbl  COKPAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBajpar
2.6 pazHoctu. dopmyna pa3sHOCTH KBaJapaToB. Pa3iiokeHHe MHOTOWIEHOB Ha
MHOXKHUTETH
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3 VYpaBHeHUs
11 VYpaBHeHHe, KOpPEHb ypaBHEHMs, MpaBuUja MPeoOpa3OBaHUSA YpaBHEHHS,
' PaBHOCUJIBHOCTh YPAaBHEHU
32 JluHeiiHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YKMCJIO KOPHEH JIMHEHHOIO
' YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHEHUI
13 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 337auu. Pelienue TeKCTOBbIX 3a/1a4 ¢
' MIOMOIIBIO YPaBHEHUIN
34 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 Tpaduk
CucreMa ABYyX JUHEWHBIX YpaBHEHHMU C JAByMs NEepeMeHHbIMU. PenieHue
3.5 CHCTEM ypaBHEHHI CIIOCOOOM IMOICTaHOBKH. [I[puMepsI perieHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHU
4 Koopaunats! u rpapuku. Oynkuuu
4.1 Koopaunara Touku Ha npsiMoi
42 Uucnoble MPOMEXYTKH. PaccTostHuE MEXKy IByMs TOUKaMU KOOPJAUHATHOU
' IpsAMON
43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. Abciucca u opMHaTa
' TOYKH Ha KOOPJAMHATHOM MJIOCKOCTH
44 [Ipumeps! rpadukos, 3ananHbIX hopMynaMu. UTeHne rpaduKoB peanbHbBIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk pynknuu. CroiicTBa pyHKIMN
4.6 Jluneitnasa ¢pyunkuus, e€ rpaduk. I'padux pyHkmm y = [X|
A7 I'padnueckoe pemieHne JIUHEHHBIX YpaBHEHUMM M CHCTEM JIMHEMHBIX
' ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Uucna v BIYUCTICHUS
1 KBanpatusiii kopeHb u3 uucna. [loHsTHe 00 HppalMOHATILHOM 4YHUCIE.
' JlecsiTuuHbIe TPUOTMHKEHUS UPPAITMOHATBHBIX YHCET
CpoiicTBa apupMeTHYeCKUX KBAJPATHBIX KOpPHEM W MX NpPHUMEHEHUE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BbIpaKEHU N " BBIYHUCIICHHSIM.
JleficTBUTENIbHBIC YUCIIA
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1.3 Crenens ¢ 1enbpIM MokasareneM U e€ cBoiictBa. CTaHgapTHas 3aluch 4uciaa
2 AnreOpanuecKkre BbIpaXeHUs
51 KBagparuelii TpEXwieH, pa3ioKEHHE KBaApaTHOrO TpEX4YieHa Ha
' MHOXHUTEIHN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JICTICHUE allreOpandecKux apooei
2.4 PanmonansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEeHUSs 1 HEPABEHCTBA
11 KBanpatHoe ypaBHeHue, Qopmylia KOpHEH KBaJIpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHU#, CBOIAIIMXCA K TUMHEWHBIM U KBAIPATHBIM
33 [Ipocreitmue 1poOHO-pallMOHATILHBIC YPaBHEHUS
I'paduueckas mHTEpIIpETAUS YPABHEHUH C IBYMSI IEPEMEHHBIMU M CUCTEM
34 JTUHEHHBIX YpaBHEHHH ¢ IByMs IepeMeHHbIMH. [IpuMepsl pelieHus: cuctem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 33724 alreOpandeckKuM criocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBO ¢ 01HOM TIepeMEHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON MEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
4 OyHKIUH
il [Tonsitue Qynkuu. OONacTb OMpeAeNeHUss W MHOXKECTBO 3HAYCHUM
' ¢ynkuuu. CrnocoOsl 3ajaHus QYyHKIUN
4.2 I'padpux pynkuuu. UreHre cBOMCTB GYHKINU 1O €€ rpapuKy
43 [Tpumeps! rpadukoB GYHKUINH, OTPAXKAIOLUIMX pPeabHbIE MPOLECCHI
44 @OyHKIUY, ONUCHIBAIOUIME MPSAMYI0 U OOpaTHYI MpPONOPILHMOHAIBHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIMU y =x7, y = X7
4.6 Oyukimu y = [x, y = |x]|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI
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9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna v BBIYKCICHUS
1 ParonanbHble YMcla, MppalMOHATIBHBIC YHCIIA, KOHEYHBbIE W OECKOHEUHBIC
' JeCTUYHBIE JPOOU
MHOECTBO  IEHUCTBUTENBHBIX  YWCEN, JCHCTBUTENBHBIE YHUCJIA KAk
15 OecKOHEUHBIE JeCATHYHBIE ApoOH. B3aMMHO 01HO3HAYHOE COOTBETCTBHE
' MEXIy MHOXECTBOM JEHCTBUTEIBHBIX YHUCEI M KOOPAWHATHOW IPSIMOM.
CpaBHeHuE 1ENCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenus, npubdanxeHus, olleHKH. Pa3Mepbl 00bEKTOB OKPYKAIOILEro MUPA,
14 JUINTEILHOCTh IPOLECCOB B OKpyxkatouiem mupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuoIkeHust. Okpyrienue yucen. [Ipukuika u onenka
pEe3yJIbTATOB BHIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEUHBIM
23 KBagparHoe ypaBHeHue. Penienne ypaBHeHNH, CBOAAIIMXCS K KBaJAPaTHBIM
4 bukBanpatHoe ypaBHeHue. IIpumepsl pemeHns ypaBHEHUMH TpETbEU W
' YETBEPTOU CTENEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenue cucreM AByX JTUHEHUHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU
50 Pemenue cucreM IByX YpaBHEHMM, OJHO U3 KOTOPBIX JIMHEHWHOE, a IPyroe —
' BTOPOU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH ¢ BYMsI IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKumM CrocoooM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJAHON EPEMEHHOMN
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2.15 KBanpaTHble HEpaBEeHCTBA

516 I'padmueckass mHTEpHIpETaLsi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
' IIEPEMEHHBIMU
3 DyHKIMHU

31 KBangpatuunas ¢ynkuus, e€ rpapuk u cpoiicra. IlapaGona, xoopauHaThl
' BEPIINHBI TapadoIIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku ynkuuit y=kx, y=kx+b 1 ux cBoiictsa

33 I'paduku Gpynkuuit y=k/x, y = x° 1 ux cBoOCTBa

34 I'paduku QyHkumii , u UX cBOicTBa
4 UYucnoBble NOCIEA0BATENBHOCTH

il Onpenenenue U crocoObl 3a1aHUs YUCIOBBIX IIOCIIEA0BATEILHOCTEH. 3a1aHue
. HOCJIEI0BATEIbHOCTU PEKYPPEHTHOM (hopMyoi 1 popMyIioil n-ro wieHa

4o Apudmernueckas mnporpeccus. DopMynbl n-ro uwieHa apUPMETHYECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerprueckass mnporpeccuss. PopMmyibl #-T0  WieHA TI'€OMETPUYECKOU
. IIPOIPECCUH, CyMMBI IIEPBBIX /1 YWICHOB

44 N300pakeHre wieHOB apu(METHUECKOW U TIeOMETPUYECKOH INporpeccuii
' TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JINHEMHBIN 1 SKCITOHEHIIMAIbHBIM POCT

4.5 Crno’xHbIe MPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHUA K NPeAMETHBIM pe3yJbTaTaM
NPOBEPsIEMOro OCBOCHHS OCHOBHO# 00pa30BaTe/IbHON MPOIrpaMMbl OCHOBHOIO
TpeOoBaHus o0mero odpaszosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATHUSMHU: MHOXECTBO, IIOJIMHOKECTBO,
ornepanuy HajJ MHOXKECTBAMH; YMEHHE OIEPUPOBATH IMOHATHSIMMU:
rpad, cBs3HBIN rpad, JepeBo, LUK, IPUMEHSATh UX IPU PEIICHUN
3aja4; YMEHHE HCIIOJIb30BaTh TIpauyeckoe IpeAcTaBICHUE
MHOKECTB ISl OIKCAHUSl pealbHBIX IPOLIECCOB U SIBICHUM, MpHU

pEIlIeHnH 3a1a4 U3 IPYrux y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUSAMHU: OIIPEIEIICHUE, AKCUOMa, TeopemMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTHUHHBIE M JIOXKHBIE
BBICKA3bIBaHUs, NPUBOJUTH INPUMEPBI U KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATHAMH: HaTypaJbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JEIUMOCTb HATyPAJIBbHBIX 4YHMCEN, IPHU3HAKH
JIETUMOCTH, 1IeJI0€ YUCIIO, MOJYJIb 4YHCia, OOBIKHOBEHHAs ApoOb U
JecsiTUUHas 1po0b, CTaHAAPTHBIM BUJ YKMCIIA, PAllMOHATIBLHOE YUCIIO,
3 UppalMOHAIbHOE YHCIIO0, apu(PMeTHUecCKUd KBaJpaTHBIH KOPEHb;
YMEHHE BBINOJHATH JAEWCTBUS C 4YHMCIAaMH, CpaBHMBAaTb U
YHOpAAOYMBATh 4YHCIA, NPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
HOpsIMOM, OKPYIUIATH YHUCIIA; YMEHHE JeNaThb NPUKUAKY U OLEHKY

pe3yjibTara BBIUMCIICHU N

YMeHue oneprupoBaTh NOHATUSIMU: CTENEHb C LEIBIM ITOKAa3aTelIeM,
apudMeTUYECKHUI KBaJIpaTHBIM KOPEHb, MHOTOUICH, alreOpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOHM CTerneH!
OOJBIIIE €AMHUIBI, YMEHHE BBITIONHATH Pacd€Thl Mo (hopmyiiam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHUI C KOPHSIMH, Pa3JI0KEHNE MHOTOYJIEHA HA MHOKHUTENH, B
TOM YHCJI€ C HCHOJb30BaHUEM (GOPMYNl Pa3HOCTH KBAApPaTOB U

KBaJpara CyMMBbI U pa3HOCTH
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YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHECHUE
C OJHOW IIEpEMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PellaTh JIMHEHHbIE U KBaPATHBIC YPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJAHOM MEpEeMEHHON, CUCTEMBI
JBYX JIMHEVHBIX YPaBHEHUH, JIMHEIHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPY PELICHUH 3a]1a4 U3 JPYTUX IPEIMETOB
U IPaKTUYECKMX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPIUHATHYIO TUIOCKOCTB JUISI M300paKeHHs pelIeHun

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue ornepupoBath TOHATHAMH: (QyHKIUsS, rpaduk QyHKIMH,
HYJIN q)YHKIII/II/I, IMPOMECIKYTKH 3HAKOIIOCTOSAHCTBA, IMPOMECIKYTKHU
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEC W HAUMCHBIICEC 3HAYCHUS
GyHKIUY; YMEHHE OIIEpUpPOBAThH IIOHATUSAMU: npsmas
PONIOPIIMOHATILHOCTb, JINHEHHAs (PYHKIUS, KBafpaTHUHas QyHKIIHS,
oOpaTHas MPOMOPLUMOHAIBHOCTh, IMapaboiia, TUNepOosa; YMEHHE
cTpouth rpaduku  (QYHKIWH, WCIOJIB30BaTh TpapuKu  JUIs
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS
3a7a4 U3 JAPYruxX y4eOHBIX MPEIMETOB M PEAIbHOU KU3HH, YMCHHE

BbIpaXkaTb OpPMYJIaMH 3aBUCUMOCTH MEX/1y BEJIMUUHAMU

YMmenne OIICpHUPOBATH IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeoMeTpUyecKas MpOTrpeccud; yMEHHeE
7 MCIIOJIb30BaTh CBOWMCTBA MOCJIEI0BATEIBHOCTEHN, (POPMYIIBI CyMMBI U
o0I11ero 4jeHa MpH pelieHu  3aj1ad, B TOM YHUCIe 33734 U3 APYrux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemnarh 3a/1auu pa3HbIX TUIOB (B TOM YHUCJIE HA MPOIEHTHI,
JONM M 4YacTH, NBIKEHHUE, padoTy, 1IEHy TOBapoOB M CTOMMOCTH
MOKYIIOK M YCITyT, HAJIOTH, 3aJ1a41 U3 00JIaCTH ypPaBIICHUS THIYHBIMU
8 U ceMeWHbIMH (PMHAHCAMH), YMEHHE COCTAaBJIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBUIO 3aJayH,
UCCIIeIOBATh MOyYEHHOE PEIIEHUE U OIEHUBATh MPaBAON0I00HOCTh

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: (GUTYpa, TOUKA, OTPE30K, MpAMas,
9 Iyd, JI0OMaHas, yroi, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHU TPEyroJIbHUKH,
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NPSMOYTOJBHBIM TPEYroJbHHUK, MEAuaHa, OMCCEKTpHCa M BBICOTA
TPEYTOJIbHUKA,  YeTBIPEXYIOJbHUK,  IapajulelorpaMM,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMM (uUrypamu;
yYMEHHUE peuiaTh 3aJa4d, B TOM YHUCIIE U3 IIOBCEHEBHOU JKMU3HH, Ha
HaXO0XJICHUE FEOMETPUYECKHUX BEIMYUH C IPUMEHEHUEM M3YyYEHHBIX

CBOWCTB Guryp u pakroB

YMeHue omnepupoBaTh MOHSATHUSMHU: PABEHCTBO (QUTYpP, PaBEHCTBO
TPEYTOJILHUKOB; NApAIICIBHOCTh U TEPIEHINKYISIPHOCTD TPSMBIX,
VIO MEXKAY MPSMBIMH, MEPHCHIUKYISIP, HAKIOHHAS, MPOSKIIHS,
10 nogobue  ¢uryp, NOAO0OHBIE  TPEYTrOJIBHUKH,  CHUMMETPHUS
OTHOCHUTEIIFHO TOYKH W MPSMOW; YMEHHE PacliO3HAaBaTh PaBEHCTBO,
CUMMETpHIO M momobue  ¢uryp,  MmapauieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAaCcCTOSHUE, YIOJ
(BemMuMHA yIJla, CUHYC M KOCHHYC YIJIa TPEyroJIbHUKA), IJIOLIA]Ib;
YMEHHE OLIEHUBATh pa3Mepbl IPEAMETOB U 00BEKTOB B OKPYIKaIOLIEM
MHUpE; yMEHHE MPUMEHATh (OpMyJbl MEpUMeTpa M IUIOLIAIU
11 MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUJIOLIaU KpyTra, o0bema
IPSAMOYTOJIBHOTO NMapajuleIenuIea; YMEHUE IPUMEHATh IIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYIOJIbHHKA,
teopemy [lucdaropa, TpUrOHOMETpHUUECKHE COOTHOIIEHUS IS

BBIYMCIICHUS IUIMH, PACCTOSHUM, IJIOIIA N

YMenue wu3o0pakaTh IUIOCKME QUIYpbl W UX KOMOMHAIWH,
1 IPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CUMBOJIbHOMY OITMCAaHUIO

YMmenue OIICpHUPOBATH TOHATUAMU: TPAMOYIOJiIbHass CHUCTCMa
KOOpJAuHAT, KOOpAMHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB,
13 MMPOU3BCACHUC BCKTOpa Ha YHUCIO, CKaJ[IpHOC IIPOU3BCACHUC
BCKTOPOB, YMCHHUEC HCIIOJb30BATH BCKTOPLI W KOOPAWHATBI JIA
MNPEACTABJIICHUA NJAHHBIX U PCIICHUA 3ada4, B TOM YUCIIC U3 OPYTrUux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14 YMmenune OICpHUpOBATh TIOHATHAMMU: CTOJIOMKOBBIE M KpPYTOBEIC
AuarpaMmebl, Ta6J'II/II_IBI, CpeaHee apI/I(I)MCTI/I‘-IeCKOC, MEauaHa,
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HauOoJIpIlIee U HAaMMEHBIIIee 3HAYCHUs, pa3Max YMCIOBOIO HAbOpa;
yMEHHE U3BJIEKaTb, MHTEPIPETUPOBATh M  HPEoOpPa3OBHIBATH
uHpOpMaLIMIO, TPEACTABICHHYI0O B Ta0NMIAX M Ha JUarpaMmax,
OTPaXXAIOUIYI0 CBOMCTBA M XapaKTEPHCTHKH PEATbHBIX MPOLECCOB U
SBJICHUI; yMEHHE paACIO3HaBaTh M3MECHYMBBIC BEIUYMHBI B

OKpYXarolieM MUpe

YMeHue ornepupoBaTh MOHATUSIMH: CIyYalHBIA ONBIT (CIIyYaiHBINA
OKCIEPUMEHT), DJIEMEHTApHOE COOBITHE (IJIEMEHTApHBIH HCXOM)
CIIy4aifHOrO OIBITa, CIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIIyYailHBIX COOBITMH B OIBITAX C
PaBHOBO3MOHBIMU 3JI€MEHTAPHBIMU COOBITHSIMH;, YMEHHE pelaTh
15 3aJ]aud METO/IOM OPTraHM30BAHHOTO Tepedopa M C HCIOIb30BaHHEM
MpaBWJia YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH PEaTbHBIX
COOBITUH U SIBJICHU, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUN B OKpYXKalOIIEM MHpPE U B JKU3HH,
3HAKOMCTBO C IIOHSTUEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ET0O POJIBIO B MACCOBBIX SABJICHHAX

YMeHue BpIOUpATh MOAXOAAIIUN M3YyYEHHBIM METOH MM PelieHUs
3a/1auu, MPUBOJUTH TPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U )KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTeMaTHKH
16 B HCKYCCTBE, OIMCHIBATH OTJEIbHBIC BBIIAIONIUECS PE3YJIbTATHI,
MOJTy4YEeHHBIE B XOJ€ Pa3BUTHUS MaTEMaTHKW KaK HAyKH, IPUBOIUTH

IMPUMCEPHBI MaTEMATHYCCKUX OTKpBITI/Iﬁ u ux aABTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATUKE
Kona IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Uuncna 1 BEIUKUCICHUS

1.1 Harypanbnbie u nensie yncna. [IpusHaku JETMMOCTH LEIbIX YHUCEIT

1 OOBIKHOBEHHBIE ¥ JICCATUYHBIC  JpOOW, TMPOIEHTH, OECKOHEYHBIE
' MIEPUOINICCKHE POOH

3 PanmonaneHpie uncna. Apudmernyeckue omepanud ¢ parMoHaIbHBIMHU
' YHCIIaMU

14 HelictButenbHble uncia. ApuMeTHYECKHUE ONEpaluu C JACHCTBUTEILHBIMHU
' YHCIIaMU

s [Tpubmm>x€HHbIE BBIUMUCICHUS, MpaBUja OKPYIJICHHs, MPUKHUIKA U OIEHKA
' pe3yJibTaTa BBIYMCIICHUM
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpaKEeHUS (BBIPAKEHHS C IEPEMEHHBIMH )

55 CreneHb C 1enbiM nokazateneM. CTeneHb C palMOHAJIbHBIM ITOKA3aTeIeM.
‘ CBolicTBa CTEIEHU

2.3 MHoT0YJIeHBI

2.4 Anrebpanueckast 1poOb

) s ApudpmeTnueckuii  KOpeHb  HaTypajdpHOW  cremeHu.  [JleifictBus ¢
' apupMeTHUYECKUMH KOPHIMHU HAaTypaJbHON CTETICHU
3 YpaBHEHUS 1 HEpABEHCTBA

- Ilenbie u ApoOHO-panMoHaNbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUU

35 Llenble u apoOHO-pallMOHANBbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

33 Penienne TeKCTOBEIX 3a7a4
4 YucoBeie OCIEI0BATCIBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEIILHOCTEN
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42 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX
. MIPOLICHTOB
5 DyHKIMH
OyHkwsa, crnocoObl 3amaHus  QyHkuu. [paduk  yakmmu. OO6macTh
oTIpeNieNIeHus] U MHOXKeCTBO 3HaueHui pynkuuu. Hymu pynkmum. [TpomexyTku
5.1. 3HAKOIMOCTOSAHCTBA. [IpOMEX)yTKM MOHOTOHHOCTH (PyHKIHMU. MakcUMyMbl U
MuHUMYMbl (yHKUIMU. Hambonbiiee n HauMmeHbllee 3HaueHUE (DYHKIUU Ha
IIPOMEXKYTKE
6 Koopaunatsl Ha NpAMOi U TJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyroapHuK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 HN3mepeHne reoMeTpuiecKuX BEJTUYUH
7.6 BekTopbl Ha IIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BeposTHOCTB
8.3 KomOunaTtopuka
8.4 MHuoxecTBa
8.5 I'pader
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremartuka. Anre6pa:7-it kinacc: 6a3oBsiii ypoBeHs/HO.H.Maxkapbiues,
H.I"'Mungioxk u np.- Mocksa: IIpocsemienue, 2025.
Matematuka. Anredpa:8-it kinacc: 6a3oBbiii ypoBeHs/HO.H.Makapbiues,
H.I"'Mungrioxk u np.- Mocksa: IIpocsenienue, 2023.
Matematuka. Anredpa:8-it kinacc: 6a3oBbiii ypoBeHs/HO.H.Makaprorues,
H.I"'Mungioxk u np.- Mocksa: IIpocsemienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 47 ot 28.10.2025. cnonHutens: LamcetanHosa ©.1. 0 AIEKTPOHHbINA
CrpaHunua 39 u3 41. CTpanuua cosaaHa: 28.10.2025 08:02 =¥ TATAPCTAH



[lokyMeHT co3faH B anekTpoHHol dpopme. Ne 47 ot 28.10.2025. Vcnonuutens: WamceTtamHosa & 1. . 0 AIEKTPOHHbIA
CrpaHuua 40 u3 41. CTpanuua cosaaHa: 28.10.2025 08:02 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 47 ot 28.10.2025
WHnunaTop cornacoBaHus: LWamcetgmHosa @.[. [upektop
CornacoBaHune nHnyumnposaro: 28.10.2025 08:03

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 LLamcetgmHoea .. A

28.10.2025 - 08:03

[okymeHT co3naH B anekTpoHHon copme. Ne 47 ot 28.10.2025. icnonnutens: LWamcetanHosa ®.[. N IIEKTPOHHbIA
CrpaHuua 41 u3 41. CtpaHuua cosgada: 28.10.2025 08:03 =¥ TATAPCTAH



