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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBJISETCSI OJHUM M3 OMOPHBIX KYypCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
o0OecnieunBaeT U3yuyeHUe Ipyrux AUCLHUIUIMH KaK €CTECTBEHHO-HAYYHOTr0, TaK U TYMAaHUTApHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXO0IUMO JIJISl POIOJKEHUSI 00pa30BaHMsI U AJIsl HOBCETHEBHOM KU3HU.
PazButne y oOy4aromuxcs HaydHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, crnocode OTpaKeHHs MaTeMaTHYeCKOW HayKol sBIIEHUH U
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, pPOJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHS], HEOOXOAMMBIX JJISl aJalTallid B COBPEMEHHOM IH(poBoM olmiecTBe. M3yuenue
anredpbl o0ecrevrnBaeT pa3BUTHE YMEHUS Ha0Ji01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU
JeicTBUS, BBIBOIBI, (popmyiupoBaTh yTBepxaeHus. OcBoeHue Kypca anredpsl obecrieuynBaeT
pasBUTHE JIOTUYECKOTO MBIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJCeHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
0o0y4Jaromuxcsi, IMO3TOMY CaMOCTOSTEIbHOE pEIIeHHue 3a7ad OOyYarolIMMHCS SBIISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIIKIIA O0yUEHUS.

B ctpykType nporpammsel yd4eOHOTO Kypca « Anredpa» yriiyOI€HHOTO U3y4YeHHs OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KaTeIIbHO-METOANYECKHe JHMHUM: «Yucia U BBIYHUCICHUS,
«AnreOpanyeckue BhIpaXEHUs», «YpaBHEHHUs U HepaBeHCTBay, «DyHkuuuny. Kaxnas uz atux
COJIEpKaTEeIbHO-METOANYECKHX JINHUN Pa3BUBACTCS HAa NPOTSHKEHUM TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUSAMU. B Xo/e u3yueHus Kypca o0y4yaronmcs TpUuxoauTcs
JIOTUYECKH PacCy’kJaTh, MUCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBsi3u ¢ 3TuUM B
nporpaMMy  y4eOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
IIPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pa3fenax MaTeMaTHMYecKoro oOpa3oBaHHUs U
CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YYAIOIIMMHKCS OCHOB YHHUBEPCAIHLHOTO MAaTEMATUYECKOTO S3bIKA.
CopepxaTenbHOM W CTPYKTYPHOUW OCOOCHHOCTBIO Y4EOHOTO Kypca «AnreOpay» SsBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue TMHUN «Yucna U BBIYUCICHUS CITY>KUT OCHOBOM JUISl AalIbHEHIIIEro N3y4eHus
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTUIO Yy OOYyYaroIMXCsl  JIOTMYECKOT'O  MBIIUICHMS,
(OpMHUPOBAHHIO YMEHMSI IOJIb30BATHCS ANTOPUTMAMH, a TAK)KE MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOJUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAallMOHAIBHBIMU M HUPPALMOHAIBHBIMHU UYHCIAMU,
(dopMHpOBaHUEM MpPEJCTABICHUN O JEMCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

Conepxkanne JAByX anreOpanueckux JHMHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUaIOIIUXCSI MATEMaTHYECKOTO
ammapara, HEOOXOJUMOIO JJsi pelIeHUs 3a7ad MaTeMaTUKHM, CMEXHBIX TIpeIMeTOB U
OKpy’KawIier peasbHocTH. Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUsl Y4YeOHBIM MaTepual
IPYNIUPYETCST BOKPYI pAalMOHANbHBIX BBIpOKEHHH. Asnredpa JeMOHCTpUPYET 3HAaueHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MaTeMaTUYECKUX MOJEJel, ONMHUCaHusl MPOLECCOB U
SBJICHUH peanbHOro mMupa. B 3amaum oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJEHHE HaBBIKAMU JEIyKTHBHBIX paccyxaeHuil. IIpeoOpa3zoBanue
CHUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copnepxanne  (QyHKIMOHAIbHO-TpadUYEeCKOW JIMHMM  HAlEJNeHO Ha  [OJIy4eHHe
00yyaromuMuCs 3HaHUH 0 PYHKLHUAX KaK Ba)KHEHIIeH MaTeMaTHUECKOW MO JIJIsl OIIMCAHUS U
HCCJIEIOBaHMSI Pa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mIpupone M obmiectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONIb30BaTh pa3IHMyuHbIe
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BBIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MAaTEMATUKH — CIIOBECHOT'O, CUMBOJIMYECKOT0, TpaduiecKoro,
BHOCHT BKJIAJl B JOPMUPOBAHUE MPEACTABICHUIN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJbTYPBI.

YrnyOon€uuelid  Kypc — anreOpsl  XapaKTepU3yeTcs U3YYCHHEM  JOMOJHHUTEIHHOTO
TEOPETUYECKOro armapara U CBSI3aHHBIX C HUM METOJOB pelleHus 3afad. Anredpa sBIsSeTCS
A3BIKOM JUISl ONMCAHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM MaTeMaTH4ECKOI'O
MonenupoBanus. [lpu 3ToM camu 00BEKTH MAaTeMaTHYECKHX YMO3AKIIOUEHUNW W MPUHSTHIE B
anreOpe MpaBuiIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH 0OOCHOBBIBATH
U JO0Ka3bplBaTh CYXKJEHHUS, PAa3BUBAIOT MAaTEMAaTHYECKYI0 HMHTYUIUIO, KpPaTKO M HArjsaHO
PAaCKpBIBAIOT MEXAHU3M JIOTUYECKUX TIOCTPOCHUN U y4aT UX IMpUMEHEHHUI0. Tem caMmbiM anredpa
3aHUMaeT OJIHO U3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
o0yyarouuxcsi.

CormnacHo yueOHOMY IIaHy B 7—9 Kiaccax u3ydaeTcst yueOHbIN Kypce «Anredpay, KOTOpbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenibl cojepkaHus: «Yucina W BBIYUCICHUS,
«AnreOpanyeckue BEIPAKEHU», « Y paBHEHUS U HEPABEHCTBaAY, « DyHKIUNY.

Ha uzyuenue yue6HOro Kypca «Anredpa» orsoaurcsa 408 yacos: B 7 kinacce — 136 yacos (4
yaca B Helleno), B 8 kiacce — 136 yacoB (4 gaca B Heneno), B 9 kimacce — 136 yacoB (4 Jaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uyucna. CpaBHEHHE, YNOpSAAOYMBAHWE U apu(METHUECKUE ACUCTBUS C
pauMoHaNIbHBIMU yncaamMu. YucnoBas npsimasi, MOJLyJIb YUCA.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTejleM W €€ CBOMCTBA. 3amuCh 4uCia B JIECITUYHOU
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemienne TeKCTOBBIX 3a7ay apupMETHYECKHM criocoboMm. Pemenue 3amau u3 peanbHOM
MPaKTUKKA Ha YacTW, Ha ApoOM, Ha MPOLEHTHI, NIPUMEHEHHUE OTHOLIEHUN U MPONOpLU MpHU
peLlIeHUH 3aj1a4, pelIeHHe 3a1a49 Ha JBH)KEHUE, padoTy, MOKYIIKH, HAJIOTH.

JemumocTs 1enbix yuceil. CBOMCTBA ASIUMOCTH.

[Ipocthie u coctaBHbie yncia. YéTHbIe U Heu€THbIE yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CYMMBbI M TIPOU3BEACHUS LIEJIbIX YUCEN MPU PEIICHUN
3a/1a4 C IPAKTUYECKUM COLECPIKAHUEM.

HaubGonpmumii oOmuil nenurens ¥ HauMeHbIee ollee KpaTHOe ABYX 4ucenl. B3aumuo
npoctele yncna. AnroputM EBxinpa.

Jlenenue ¢ octatkoM. ApudMeTHUECKHUE OTepallui HaJl OCTaTKAMHU.

Auredpanyeckue BbIpaKeHUs

BeipakeHue ¢ nepeMeHHbIMM. 3HA4Y€HUE BBIPAKEHUS ¢ NepeMeHHbIMU. [IpencraBieHue
3aBHCUMOCTH MEX/1y BETMYMHAMH B BUJE (POPMYIIBL.

ToxaectBo.  ToknecTBeHHbIE — HpeoOpa3oBaHUsA  AIreOpaUvyecKHX  BBIPAKCHHIA.
JlokazaTeabCTBO TOXKJIECTB.

Opnowiensl. OqHOuWIEH cTaHAApTHOrO BUJA. CTENEeHb OAHOWICHA.

MHuorounensl. MHorowieH cra"paptHoro Buzga. CreneHb MHorowieHa. CroxeHwue,
BbIUMTAHUE, YMHOXCHHE M JelieHue MHOrowieHoB. [IpeoOpa3zoBaHue IENOro BBIPAKEHUS B
MHorowieH. Kopau MHOrousnena.

@opMysbl COKPAIIEHHOIO YMHOXKCHHUSA: KBaJApaT CYMMBbl U KBaapaT Pa3sHOCTH [BYX
BBIp@XEHHUM, KyO0 CyMMBbl U KyO pa3HOCTH JBYX BBIP@KEHHUH, pPa3HOCTb KBaJApaTOB JABYX
BBIpa)KEHUI, IPOU3BEIEHUE PA3HOCTHU M CYMMBI IBYX BBIpaKE€HHI, CyMMa U pa3HOCTb KyOOB JIBYyX
BBIPAKCHUI.

PaznoxeHne MHorowileHa Ha MHOXXWTENU. BblHeceHHe 0OLIEro MHOXMTENS 3a CKOOKH.
Meron rpynnmpoBKH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHol. KopeHb ypaBHeHus. CBolicTBa ypaBHEHMH C OJHOMU
nepeMeHHON. PaBHOCUMIIBHOCTE ypaBHEHUN. YpaBHEHUE KaK MaTeMaTHYecKas MOJEIb PeaJbHOU
CUTyalUH.

JIuneliHOe ypaBHEHHE C OJHOM INEpEeMEHHOW. YuCI0 KOpHEH JIMHEWHOIO YpaBHEHUS.
Pemienne TEKCTOBBIX 3a7ay C MOMOIIBIO JIMHEWHBIX ypaBHEHWH. JIMHEHHOE ypaBHEHHE,
COJZIepIKAILICe 3HAK MOYJIA.

VpaBHeHue ¢ JByms TIepeMeHHbIMU. ['paduk JMHEHMHOro YypaBHEHHS C JByMS
nepeMeHHbIMH. CHCTeMbI JIMHEHHBIX ypaBHEHUH C JBYMs MepeMeHHbIMU. I'paduueckuii meton
pELIEHUs] CUCTEMBI JIMHEMHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU. Perienue cucreM JTMHENHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU METOJIOM MTOJICTAHOBKU M METOJIOM cilokeHus. Cucrema AByX
JIMHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMH KaK MOJIENb PEaIbHON CUTYallUH.

DOyHKIUHA

Koopanaara Toukm Ha mnpsMod. UucinoBble NpOMEXyTKH. PaccTostHue Mexay IByMst
TOYKaMHU KOOPAUHATHOU IIPSIMOM.
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[IpssmoyromnpHast cuctemMa KoopauHar. AbOcmucca W opAWHATa TOYKHM HAa KOOPJIWHATHOMN
wiockoctd. Ilpumepsl rpadukoB, 3agaHHBIX GopMmyidamMu. YTeHue TrpaduKOB pealbHbIX
3aBUCUMOCTEM.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BeanuuHamu. [lonstue ¢pynkuuu. OyHKIMS Kak
MaTeMaTHyYecKasi MOJeb peaabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
¢yukuuu. Crioco0Os! 3ananus Gpynkun. I'padux pyakmum. [IoHATHS MakcCUMyMa U MHHAMYMa,
BO3pacCTaHMs U yOBbIBaHUs Ha IIpUMEpax pealbHbIX 3aBUCUMOCTEM.

Jlunetinas ¢pynkuus, e€ cBoiicta. ['paduk nuneitHol ¢pynkumu. ['paduk pyHkunum y = |x|.
KycouHo-3aaHHbIe QyHKLINH.

8 KVIACC

Yuciia 1 BBIYMCICHUSA

KBanpatHsie kopHU. ApudMeTHYecKnii KBaJIpaTHBIA KOpPEeHb U ero cBoiicta. [lonsarue
MppanyoHaIbHOr0 yucia. J[elcTBuA ¢ HMppalnuoOHAIbHBIMU uuciamMu. CBOMCTBa JEHCTBUH C
MppaloOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

[IpeacraBnenus 0 pacCHIMPEHUSAX YUCIOBBIX MHOKECTB. MHOXkeCTBa HATYypaJIbHBIX, LIEIbIX,
palMOHANIBHBIX, IEHCTBUTENBHBIX yKces. CpaBHeHHE yncell. UNCIoBbIe TPOMEKYTKH.

HetictBus ¢ octatkamu. OctaTku creneHel. [I[puMeHeHrne ocTaTKoB K pelIeHUI0 YPAaBHEHU I
B LIEJIBIX YMCJIAX U TEKCTOBBIX 3a/1a4.

Pa3mepsl 00BEKTOB OKPY>KAIOIIET0 MUPA, JITUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.
CrangapTHBII BU YKCTIa.

Anredpanyeckne BbIPaKeHUs

Anrebpanueckast qpo0b. JlomycTumble 3HAYCHHUS MEPEMEHHBIX B JPOOHO-PAMOHATBHBIX
BbIpaxxeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoii poou. CiiokeHue, BBluuTaHue, YMHOKEHUE
U JIeJIeHue anredpandeckux apoodeid. Beinenenue nenoii yactu anredpandeckoit 1poou.

PanmonaneHpie  BbIpakeHUS.  TOXIECTBEHHBbIE  MpeoOpa3oBaHUS  pallMOHAIBHBIX
BBIPAKCHU.

JlonmycTumble 3Hau€HHs] MEPEMEHHBIX B BBIPAKEHMSX, COJAEpKaIlUX apudmMeTHueckue
KBaJlpaTHble ~ KOpPHHM.  TOXXJIeCTBEHHble  IpeoOpa3oBaHMUsl  BBIPAXXEHUM,  COJEpIKaIINX
aprudMeTHUeCKue KBapaTHbIE KOPHHU.

Crernens ¢ LebIM [TOKa3aresneM 1 e€ cBoiicTBa. [IpeoOpa3oBaHne BoIpakeHUH, COIEpIKAIINX
CTEIEHU.

YpaBHeHUsI M HEPABEHCTBA

KBanpatHoe ypaBHenue. dopmyna KOpHEW KBagpaTHOTro ypaBHeHMs. KosmuecTBo
JICHCTBUTENIBHBIX KOPHEH KBaJIpaTHOroO ypaBHeHHs. Teopema Buera. YpaBHeHUs, CBOAUMBIE K
JUHENWHBIM YPaBHEHUAM WM K KBaJAPAaTHBIM ypaBHEeHUsIM. KBajjpaTHOE ypaBHEHHE C TapaMETPOM.
Pemenne TeKCTOBBIX 3a/1a4 C IOMOLIBIO KBAJPATHBIX YPABHEHHM.

JpoOHo-paninoHanabHble ypaBHEHHUs. PemieHune JpoOHO-pAllMOHATIBHBIX YPaBHEHU.
Pemienne TeKCTOBBIX 3aady C TMOMOIIBIO APOOHO-pAllMOHATBHBIX ypaBHeHHH. ['paduueckas
WHTEpIpEeTalys YPaBHEHUM C IByMs IEPEMEHHBIMHU.

Uucnosslie HepaBeHCcTBA. CBOWCTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHo#. CTporue u HecTporue HepaBeHCTBA. CI0KEHNE U YMHOKEHUE
YHUCJIOBBIX HEPABEHCTB. OLlEHNBaHUE 3HAYEHUS BBIPAKEHHUS. [[0Ka3aTebCTBO HEPABEHCTB.

[loHATHE O pEUHIEHMH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO pEILICHHI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPAaBEHCTBA.

JInHetHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOJKECTBA €ro pelieHui. Pemenue
JIMHENHBIX HEPABEHCTB C OJTHOM IepeMeHHOM. CHCTEMBI M COBOKYITHOCTH JINHEWHBIX HEPABEHCTB
C OJIHOM NIEpEeMEHHOU. Pelenue TeKCTOBBIX 3a4a4 ¢ MOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOU

MIEPEMEHHOM.
DOyHKIUHA
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OO6nactp ompeaeneHuss 1 MHOXKECTBO 3HaueHHH (PpyHkiuu. CriocoObl 3amanus (yHKITUH.
I'padux ¢ynxmuu. Urenue cBoicTB ¢yHKImU 1o e€ rpaduky. [Ipumeps! rpadukoB QyHKIHA,
OTPaXXAIOUINX PEATbHBIC TPOLIECCHI.

Jlunetinas ynkuus. OyHKINH, ONUCHIBAIOIIKE NPAMYIO U 00paTHYIO MPONOPIIMOHATEHBIC
3aBUCHMOCTH, UX Tpauku.

Oynkmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x|  ux cBoiicrsa. Kycouro-
3ajaHHbIe (QYHKIUH.

9 KVIACC

Yuciia 1 BBIYUCICHUSA

Kopenp n-il crenenu u ero cpoiictBa. CTeneHb C palUMOHAIBHBIM II0Ka3aTeleM U €€
CBOMCTBA.

Auredpanyeckue BbIpaKeHHUs

ToxnecTBeHHble NpPeoOpa3oOBaHUS BBIPAKEHUHM, COJAEpKAIIUX KOPEHb 7-H CTENEeHH.
ToxnecTBeHHbIE TNPEOOpa30BaHMUS BBIPAKCHHUU, COJCPKAIIMX CTENEHb C palMOHAIBHBIM
IIOKA3aTEJIEM.

KBagparueiii TpéxuneH. KopHu kBagparHoro tpéxwieHa. Pa3nokeHHe KBaJIpaTHOTO
TPEXWIECHA Ha JIMHEHHBIE MHOKUTEIH.

YpaBHeHusI U HepaBeHCTBA

bukBagpatHele  ypaBHeHMs. IIpumepel  NpHMEHEHUMN  METONOB  PaBHOCHJIBHBIX
npeoOpa3oBaHuil, 3aMEHBI IEPEMEHHOHN, rPa)UIeCKOro METO/ja MIPU PEHICHUH YpaBHEHHUH 3-U H
4-i1 creneHei.

Pemenue npo6GHO-paliiOHaNbHBIX YPABHEHUH.

Pemenue cucreM ypaBHEHUH C IByMs IIEPEMEHHBIMHU. PellleHue mpocTeimx cucreM
HEJIMHEHHBIX ypaBHEHHH C JByMsS TNEpeMeHHbIMH. | padudeckwii METOJ pEImIeHHS CHCTEMbI
HEJIMHEWHBIX YPaBHEHMM C ABYMs IlepeMeHHbIMH. CucTema ABYX HEIMHEWHBIX YpPaBHEHHUM C
JBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAJIbHOM CUTYALIUH.

YucnoBsle HEpaBeHCTBA. PerleHne TMHENHBIX HEPaBEHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBagparHble HepaBEeHCTBA C OJHOM NEPEMEHHOW. PemieHue KBaJpaTHBIX HEPAaBEHCTB
rpa¢pu4eckuM METOJOM U METOAOM HHTEpPBAJIOB. MeETOJl MHTEPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Penienne TeKCTOBBIX 3a7ja4d C IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBenctBo ¢ aByMs mepeMeHHbIMU. PellieHue HepaBeHCTBA C ABYMs IE€PEMEHHBIMH.
CucTeMbl HEpaBEHCTB € IByMs IepeMeHHbIMU. I "paduueckuii MeTo 1 pelieHns CUCTEM HEPABEHCTB
C IByMsl IEPEMEHHBIMHU.

DOyHKIUH

Oynknus. CBoiicTBa QyHKUMN: HYIM QYHKIMH, IPOMEKYTKH 3HAKOITOCTOSHCTBA (DYHKIINH,
IPOMEXYTKH BO3pacTaHus U yObIBaHUs (QYHKINU, YETHBIE U HEUETHBIE (PYHKIUH, HanOoJIbIIee U
HauMEHbIlIee 3HAYCHUS] PYHKIIMH.

KBanpatuunas QyHkuus u e€ cBoiictsa. Mcnonb30BaHre CBOWCTB KBaAPaTUYHON (PYHKLIUU
st pemienust 3agad. [loctpoenue rpaduka kBagpatuyHod QyHkumu. [lomoxenue rpaduka
KBaJIPAaTHYHOUN (YHKIMH B 3aBUCUMOCTH OT €€ koddurmertoB. [ pabuku Gynkumii y =ax2, y =
a(x —m)’uy = a(x —m)’ +n. locrpoenue rpagukoB GyHKIMII ¢ TOMOLIBIO TPEOOPA3OBAHMIA.

JpoOHo-nuneitHas pynkus. VccnenoBanue GyHKIHA.

@yHKIMS y = X" ¢ HATypaJbHBIM [TOKa3aTeeM 1 U e€ rpaduxk.

YucaoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

ITousTHe YHUCIIOBOM MOCJIeN0BaTEIILHOCTH. Koneunrre u OeCcKOHEUHbIE
nociaeaoBarenbHOCTH.  OrpaHHuYeHHas MOCJIEN0BaTEIbHOCTb. MOHOTOHHO — BO3pacTarolas
(yOwIBaromas) mocienoBaTeaIbHOCTh. CrOCOOBI 3aaHusl MOCIEI0BATEILHOCTH: OMMCATEIbHBIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI /1-TO UJI€HA, PEKYPPEHTHBIH.
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Apudmerndeckas u reoMerpudeckas nporpeccuu. CBOMCTBa YIeHOB apu(PMETHIECKON U
reoMeTpuueckoil mporpeccuil. opMynbel n-ro 4ieHa apuPpMETHYECKOH M T'eOMETPHUECKOM
nporpeccuii. @opMyJibl CyMMBI MEpPBBIX 7 YICHOB apU(METHYECKOW U TIeOMETPHUYECKON
nporpeccuil. 3a1auu Ha MPOIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPSTUTHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBAIOLIEH T€OMETPUUECKON ITPOrPECCUU.

Mertoa MmatremaTuyeckoil mHayKuu. [Ipocteitime npumepsl.
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I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA IIPOI'PAMMBI YVUYEBHOI'O KVYPCA
«AJITEBPA» HA VIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMS

JIMYHOCTHBIE PE3YJIBTATHBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHUS NPOrpaMMBbl [0 MaTEMATUKE XapaKTEpU3YIOTCS B
YacCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW KOJIbl, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaJaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

FOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEN TIpaKAaHMHA M pealu3allud €ro Ipas,
IPEJCTAaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLEAYP T'PaXKTAHCKOTO 00IIecTBa (HAampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTHU MOPAIbHO-ITHUECKUX IMPUHIUIIOB B JIEATEIbHOCTH YUEHOIO;

3) TPYAOBOI0 BOCIIUTAHMS:

YCTAaHOBKOW Ha aKTUBHOE y4acTUE€ B PELICHUM IMPAKTUYECKUX 3a/lad MaTeMaTU4ecKOi
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
YKU3HU JJIs1 YCIIEHIIHOM MPO(ECCUOHANBHON EATEIbHOCTH U Pa3BUTUEM HEOOXOIHUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CIIOCOOHOCTBIO K AMOLMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKICHUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEH HAYYHOI0 O3HAHMSA:

OpUEHTAale B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX NpEeACTaBlIE€HUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M O0OIIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(depbl 4elOBEYECKOM [eATeNbHOCTH, 3TalloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTYpOH KakK CpPEICTBOM IIO3HaHHWS MHUpA, OBJIAJEHUEM HaBBIKAMHU HCCIIEOBATEIbCKON
JESTEIILHOCTH;

6) ¢usuyeckoro BocnuTtaHusi, (OPMHMPOBAHMS  KYJBTYPbl 3A0POBbS U
IMOLMOHAJIBLHOIO 0JIArONMOTyYHsI:

TOTOBHOCTBIO IPUMEHSITh MaTeEMaTUUECKHE 3HAHUS B UHTEPECaX CBOETO 3/10POBbs, BEACHUS
310pOBOTrO 00pa3a >KU3HU (310pOBOE MUTAaHUE, cOANTAHCUPOBAHHBIA PEXKUM 3aHATHHA U OTIbIXa,
peryisipHas gusudeckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OMIKOKY M TAaKOT'0 K€ MpaBa Jpyroro 4eioBeka,

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTW4YeCKHX 3HaHWU NI pelleHHs 3afad B 001acTH
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Uil OKpY’Karollel Cpesbl, 0OCO3HAHHEM IJI00AJIbHOTO XapaKTepa KOJIOTMYECKHX
mpoOJIeM U TIyTeH UX PEIICHHS;

8) aganTanuu K M3MEHSIIOIMIUMCH YCJIOBUSIM CONMAJBHON ¥ NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMNPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUUECKYIO JESATENBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS Y JPYIHX
JtoJiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OMBITA JIPYTHUX;
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HEOOXOUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHHUM, (OPMYIUPOBATH WJEH, MOHATHUSA,
TUIOTE3bl 00 00BEKTaX W SBJICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH NE(PUIIUTHI
COOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUI0, BOCHPUHUMATH CTPECCOBYIO CUTYALUIO
KaK BbI30B, TPeOYIOUIMII KOHTpMEp, KOPPEKTUPOBATh NMPUHUMAEMble PEIIECHUS U JCUCTBUA,
(GbopMyIMpOBATH M OLICHUBATH PUCKHU M MOCIEACTBUS, HOPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEHHSI MPOrpaMMBI MO MAaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromierocss OyayT cGOpMHpPOBaHBI MeTampeaMeTHbIe pPe3yJabTaThl,
XapaKkTEPU3YIOIIUECS  OBJAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHMBEPCAJIbHBIMU PETYJISITUBHBIMHU
JEUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBePCcAJIbHbIE YueOHbIE 1eHCTBUS
Ba3oBble jlornueckue 1eicTBUA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06’I)GKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEACNCHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM NpPHU3HAK KJIacCU(PHUKALMU, OCHOBAaHUS g OOOOIIEHUS U
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIU3A,

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeOOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE M
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIATE MATCMATHYCCKUC 3aKOHOMCEPHOCTHU, B3aUMOCBA3U M IMPOTHBOPCUHA B (1)aKTaX,
MaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, TMpeasiaraTb KPUTEPUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHJYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

pa3dupath 0Ka3aTeabCTBAa MAaTEMAaTHUECKUX YTBEPKIACHHUM (MpAMBIE U OT MPOTUBHOTO),
MMpOBOANTH CaMOCTOATCIIBHO JOKa3aTeJIbCTBa MaTEMATHYCCKUX (1)aKTOB, BBICTpanBaTh
apryMEHTalul0, TPUBOJAUTh NPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHIYKIIUUA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOHpATH CIIOCO0 pelieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS,
BBIOMPATh HaNOOJIee MOIXOAIINN C YUETOM CaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHI, PUKCUPYIOILIUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSITENILHO YCTAHABIMBATH HCKOMOE U
JIaHHoe, GOPMHUPOBATH TMIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

MPOBOJIUTH MO CAMOCTOSITEBHO COCTaBICHHOMY IUIaHY SKCIIEPUMEHT, UCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co00ii;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOIO
HAOMIO/IEHUsI, HCCIICIOBaHMS, OKCIEPUMEHTa, OICHHBATh JOCTOBEPHOCTh IMMOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 0000IIICHHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEIIOIO0KEHUS O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBIABJIIATHE HEJOCTATOYHOCTHh U H30BITOYHOCTE I/IH(i)OpMaHI/II/I, JaHHBbIX, HCO6XOJII/IMBIX JJIsA
pelIeHus 3a1a4H;

BBIOMPATh, aHAJIU3UPOBATH, CHCTEMATH3UPOBATH M HMHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM IPE/ICTABICHHUS,
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BbIOUpaTh (hopMy mpencTaBieHHus MHGOPMAIMU U WJUIIOCTPUPOBATH peEllaeMble 3ajauu
CXeMaMH, AuarpaMMaMu, HHOW rpaduKoi U MX KOMOMHAIIMSIMH;

OLICHUBATh  HAAEKHOCTh HMHGOPMALMKM 1O  KPUTEPUSAM, MPEAJOKEHHBIM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

BOCIIPHHUMATh U (DOPMYIUPOBATh CYXJICHUS B COOTBETCTBHU C YCIOBUSIMH U UEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTaX, AaBaTh IMOSICHEHUS 10 XOIy PEUICHHUS 3a/1a491, KOMMEHTHPOBATh TIOJTY4YCHHBIN PE3yJIbTAT;

B X071 OOCYX/IEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAa€MOW TEMBbI, MPOOIEMBI,
pemaeMoil 3aaun, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWMCK PEIICHHS, COMOCTABJIATH CBOU
CYXJIEHUS C CYXKICHUSMHU JPYTUX YYaCTHUKOB JMANOra, OOHApYKMBATh Pa3jIMyhe M CXOJCTBO
MIO3UIINH, B KOPPEKTHOU popme (HOpMyITUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3yNbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENILHO BRIOUPATh POPMAT BBICTYIUICHUS C YYETOM 3aj1ad MPE3ECHTAUN 1 0COOCHHOCTEH
ayJIUTOPUH;

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJTbHONW pabOThI IpU
pemeHnr y4eOHBIX MaTeMaTHUECKUX 3a/1ad, NMPUHUMATh IEIb COBMECTHOW JIeSTeNbHOCTH,
IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHON pabOThI, pacrpeiessiTh BUIbl padoOT, TOrOBapUBaThCS,
00CyX/1aTh MPOLIECC U PE3YIbTAT pabOTHI, 0000IIATh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B T'PYMIOBBIX GopMax paboThl (00CyxkaeHUs, OOMEH MHEHUMN, «MO3TOBBIC
HITYPMBD» ¥ HHBIE); BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU ACUCTBUS C IPYTHMHU
YJICHAMHA KOMAaHJIbl, OIICHWBATh KA4eCTBO pe3yJbTaTa M KavyeCTBO CBOECTO BKJIaga B OOIIWI
pe3yabTaT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA
Camoopranu3anus:

BBISIBJISITH IIPOOJIEMBI JIJIS1 PELLIEHUS B )KU3HEHHBIX M YUEOHBIX CUTYyalUsIX, OPUEHTHPOBATHCS
B Pa3JIMYHBIX MOAX0aX NPUHATHS pelieHUH (MHIUBHyaJIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJISATH IJIaH, AJITOPUTM PEILIEHUs 3a7au (WK ero 4acTh), BBIOUpaTh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAaLIUHU.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIN HHTEICKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipoliecca W pe3ysibTara pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIIEKCU;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBl B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAaMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTAaTa AEATEIBHOCTU IIOCTABIECHHOW LIEJIM U YCJIOBHSAM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUS LEJIU, HAXOIUTh OINOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaTb OSMOIMH MpPU H3yYEHUU MaTeMaTHUYeCKUX OOBEKTOB U (aKTOB, J1aBaTh
ASMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aauu.

HPEIMETHBIE PE3YJIbTATHBI
K xoniry 00yuenus B 7 kj1acce 00y4Jaromunics MOJTYYUT CISAYIONMNE TPEAMETHBIC PE3YIbTaThI:

Yuciia 1 BLIYUCICHUSA
PammmonansHEIE UmCHa.
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[TepexoauTh OT OMHON (HOPMBI 3aNMKMCH YHCEN K APYrod (MpeoOpa3oBBIBATh JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJTbHBIX YHCEN, MHOXECTBA LEJBIX YHUCEN,
MHOXECTBA pAallMOHAJIBHBIX YHCEJI TIPH pEIICHUW 3a7a4, IPOBEACHUU PACCYKICHHH U
JI0Ka3aTEeIIbCTB.

[ToruMaTe 1 OOBSICHATH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPAIBHOTO YHKCIIA.

CpaBHUBATH U yHOPSAIOUYUBATH PALIMOHAIBHBIC YHUCTIA.

BrImonHATE, codeTas yCTHbIE W MHChbMEHHBIC MPUEMBI, apruPMETHYECKHE ICHCTBUSA C
palMOHAIIBHBIMU YHUCJIAMH, HMCIIOJIb30BaTh CBOMCTBA YHUCEN W MpaBUjia JIECUCTBUNA, NPHUEMBI
paIrMOHAIBHBIX BEIYUCICHUMN.

BrInoaHsATh AEHCTBUS CO CTENEHSIMU C HATYpaJbHBIMH MOKA3aTEISMU.

HaxonuTh 3HaYeHUs YMCIOBBIX BRIPAKCHHUH, COIEPKAIINX pAllHOHATBHBIC YK CIIA U CTCTICHU
C HATYpPaJIbHBIM TOKa3aTelieM, MPUMEHSITh Pa3sHOOOpa3HbIe CIOCOObI M MPUEMBI BBIYUCIICHUS,
COCTABJISITh M OIICHUBATH YKMCIIOBBIC BBIPAKEHUS NP PEIICHUH MPAKTHYCCKUX 3a]1ad U 3a]1a4d U3
JIPYTHX Y4eOHBIX MTPEIMETOB.

OKpyriasaTh YUClia C 3aIaHHOM TOYHOCTBIO, a TaK)Ke M0 CMBICITY MPAaKTUYECKON CUTYyaIlHH,
BBITIOJIHSITh TPHUKUIKY W OILEHKY pe3yJibTaTa BBIYUCIICHHUH, OIICHKY 3HAUYE€HUW YHCIIOBBIX
BBIPOKCHHM, B TOM YHUCJIC ITPU PEIICHUH NMPAKTHYECKUX 3a1a4.

Pemath TekcTOBBIC 3a7a9M apU(PMETHICCKUM CITOCOOOM, MCIIOIh30BATh TAOJHUIIBI, CXEMBI,
YepTEeXkKHU, APYyTUe CPEICTBA MPEACTABICHUS JAaHHBIX IPU PEIICHUH 3a/1a4.

Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOIICHHEM BEJIMYHUH,
MPOMOPLUOHATILHOCTBIO BEIMUWH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a7a4
¢ yu€TOM OTrpaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMbBIX OOBEKTOB.

JlemuMoCTb.

Jloxa3piBaTh M MPUMEHSTH MPU PEIICHUH 3aJ1a4 MPU3HAKK AeIUMOCTH Ha 2, 4, 8, 5,3, 6, 9,
10, 11, npu3HaKku 1€IMMOCTH CYyMMbI U TPOU3BEJICHUS LIETbIX YUCEL.

PacknanpiBaTh Ha MHOXXUTEIN HATYpaIbHbIC YUCIIA.

CB0OOOIHO OTEepHpPOBaTh MOHATUSAMU: YETHOE YHMCIIO, HEYETHOE YHCIIO, B3aMMHO MPOCTHIE
qycIa.

Haxoauth HauOonpmmii oOmMiA OenuTedh M HaUMEHbIee oO0Ilee KpaTHOE YHCENl U
WCIIOJIH30BATh UX MPU PEIICHUH 3aja4, TPUMEHATh anroput™ EBkina.

OnepupoBaTh MOHSATHEM OCTAaTKa IO MOJYJIIO, NPUMEHSATH CBOMCTBA CpPAaBHEHWH IO
MOJYJTIO.

AuredpanyecKkne BbIPaKeHUs

Bripaxenus ¢ nepeMeHHBIMH.

Hcnonp30BaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoiiecce
OCBOEHUS yueOHOro MaTepHara.

Haxoauth 3HaueHus OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.

Hcrnonb30BaTh TOHSATHE TOXKJIECTBA, BBIMIOJHIATH TOXIACCTBEHHBIE MPeoOpa3OBaHUS
BBIPKEHUM, TOKa3bIBaTh TOXKIAECTBA.

MHoro4ieHsl.

BrimonHaTe mpeoOpazoBaHus 1[EI0T0 BBHIPAXKEHUS B MHOTOUWIECH MPHUBEACHUEM MOJI0OHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BrinmonusaTe AeiicTBUA (ClOXKEHUE, BBIUMTAHHUE, YMHOXKEHHE) C OJHOWIEHAaMH U C
MHOTOWICHAMH, TPUMEHATH (OPMYIBl COKPAIMEHHOTO YMHOXEHHUS (KBaapaT M KyO0 CyMMBI,
KBaJIpaT U KyO pa3HOCTH, Pa3HOCTh KBAagpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM HHCIE IS
YIPOIIEHUS BHIYUCITICHHM.

OcCylIeCTBIISITh Pa3I0KEHUE MHOTOYWIEHOB HAa MHOXHUTEIM C TOMOIIbIO BBIHECEHHUS 3a
CKOOKH OOIIIer0 MHOXHUTENS, TPYNIUPOBKU CJIaTa€MbIX, MPUMEHSS (HOPMYIIBI COKpPaIEHHOTO
YMHOKEHHUS.
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[IpumensTb npeoOpa3oBaHUST MHOTOWIEHOB U pEUICHHs pa3MyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpalbHBIMH MOKa3aTeNlsIMU JJis IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats yiMHENHbIE ypaBHEHUS C OJHOW NEPEMEHHOMW, NPUMEHsSs MpaBWIa IEpexona OT
HCXOJIHOTO YpaBHEHUsI K paBHOCWIbHOMY eMy. lIpoBepsATh, fABISETCS JIM YUCIO KOpPHEM
YpaBHEHHUS.

[TonGupath mpUMepsI Map YKCe, SBISIOIUXCS PEIIeHUEM JIMHEWHOTO YPaBHEHUS C IBYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYyMs
NEPEMEHHBIMH, TIOJIB3YSICh TPAapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHUH C ABYMsSl NEPEMEHHBIMU, B TOM YHUCIE
rpadu4ecKy.

CocraBiATh M pellaTh JMHEWHOE YpPABHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUU IO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yibTar.

DOyHKIUUHA

Koopaunats! u rpaduxu.

N300paxkath Ha KOOPAMHATHOM TPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, MHTEpBaJIbl, 3allUChIBATh YHUCJIOBBIE IPOMEXKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtMeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpPJUHATaM.

DyHKIHH.

Ctpouts rpadvku TUHEHHBIX (YHKIIUH.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA U3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMMU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, 1I€Ha, KOJHUYECTBO, CTOMMOCTh, IPOU3BOJUTEIBHOCTh, BpEMS,
00BEM paboTHI.

Haxonuth 3HaueHue GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cnoco0 MpeICTaBlICHUs] U aHamu3a WHQPOpMalUU, U3BJICKATh U
UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp30Bath cBOICTBA PYHKIMM sl aHaIU3a rpa)MKOB peasibHbIX 3aBUCUMOCTEN (HyJIn
(GYHKLIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKLIMHU, MPOMEXYTKH BO3pacTaHUs U yObIBaHUS
GbyHKIMH, HaUOOJIbIIIEEe Y HAUMEHbIIIEE 3HAUCHHS QYHKIIUN).

Hcnonb3oBate rpaduku Ui MCCIeI0BaHUS MPOLECCOB U 3aBUCUMOCTEH, NpPU pEIIeHUU
3a/1a4 U3 IpyTuX y4eOHBIX MPEIMETOB U peaIbHON KU3HU.

K koHI1y 00yuenus B 8 kjiacce 00y4aronuiics Moy4duT ciaeyroniie NpeMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYUCICHUA

HppauroHanbHbIE YKCIIA.

[ToHMMaTh 1 UCIIOIB30BATh MPEACTABIECHUS O PACIINPEHUH YUCIOBBIX MHOKECTB.

CB000OIHO OTIEpUPOBATh MOHITUSIMU: KBaPATHBIN KOPEHb, apu(METUUECKUN KBaAPaTHBIN
KOPEHb, MPpAIMOHAIBHOE YHUCIIO, HAXOAUTh, OLICHWBATH KBAJIPATHHIE KOPHH, HCIOJB3Ys MpU
HEOOXOJUMOCTH  KaJbKYJSTOpP, BBIINOJHATh MPEOOpa30oBaHMsI BBIpAXEHHH, CoJepKalux
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh HayallbHbIE TPEJCTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN s
CpaBHEHMsI, OKpYIJICHHWsS M BBIYUCIEHHH, H300paxkaTh AEHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHMCENT C MOMOIIBIO JECATUYHBIX ApoOei u
crenedei uucna 10, 3amuchiBaTh W OKPYIJISATH YHUCIIOBbIE 3HAUEHUS PEANbHBIX BEIMYHH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUH.
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JlenumocTh.

CB0060HO OIEpPUPOBATH MOHATUEM OCTAaTKa 110 MOJYJIIO, IPUMEHSTh CBOMCTBA CPaBHEHUI
110 MOJYJIFO, HAXOJUTh OCTAaTKH CyMMBbI M IIPOM3BEACHUS 110 JaHHOMY MOJYJIIO.

Auredpanyeckue BbIpaKeHHUs

JpoOHO-palinoHa bHbIE BEIPAXKEHUS.

HaxoauTe nomycTrMble 3HaYCHUS IEPEMEHHBIX B IPOOHO-PAIMOHATBHBIX BBIPAKEHHSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM APOOH.

BremonsaaTh npuBefeHne anredpandeckux ApoOeil K oOlmieMy 3HaMEHATelo, CIIOKEHHE,
YMHOXXEHUE, JieJIeHHe anredpanyeckux Apooeil.

BBINOAHATE TOXK/IECTBEHHBIE TPEOOPA30BAHNUS PATMOHATBHBIX BBIPAKCHHA.

[TpumensTH peoOpa3zoBaHUs BbIPAKEHHUH I PEIIEHUS pa3IMYHbIX 33]a4 U3 MAaTEMaTUKH,
CMEXHBIX [IPEIMETOB, U3 PEATbHON IPAKTHKHU.

Crenenu.

[IpuMeHATh TOHATHE CTENEHW C IIeNbIM II0Ka3aTeleM, BBIIOIHATH MPeoOpa3oBaHU
BBIP@)KEHUI, COIEpKALUX CTENEHH C LEJIbIM [TOKa3aTeIeM.

WppanuoHanbHble BHIPAKEHUS.

HaxomuTe JomycTuMble 3HAa4YeHHs IIEPEMEHHBIX B BBIPAKEHUAX, COJAEPIKAIIUX
apu@MeTHyecKue KBapaTHbIE KOPHHU.

BeinonuaTe npeobpa3zoBaHus UPpaLUOHATIbHBIX BBIPAXKEHUH, HCIIOJIb3YsI CBOWCTBA KOPHEH.

YpaBHeHusI U HepaBeHCTBA

Pemiate kBagpaTHbIC ypaBHEHMUS.

Pemate 1poGHO-palimoHaNbHBIE ypaBHEHHUS.

Pemate nMHEHHBIE ypaBHEHHsS C IapaMeTpaMH, HECJIOXKHbIE CHCTEMbl JIMHEWHBIX
YPAaBHEHUH C IapaMETPaMH.

[TpoBOIUTH HCCIEOBAHUS YPABHEHUH M CUCTEM YpaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpadM4ecKux NpeAcTaBiIeHnu (yCTaHABIMBATh, MMEET JIM YPABHEHUE WIIM CUCTEMa ypaBHEHHMA
pEeLIeHHUs], €CITU UMEET, TO CKOJIBKO, U IIPOoYee).

[lepexoauTe OT ciOBeCHOW (GOPMYNHMPOBKH 3amaul K e€ anreOpandecKod MOAETH C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHHWH, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJYUYEHHBIA pe3yJIbTarT.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbI, JaBaThb TIpaUUYECKyI0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh U UCIIONB30BaTh (PYHKIIMOHAIIBHBIE TOHSTHS U A3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003Ha4YeHMs1), ONPEENSATh 3HaUeHHE (PYHKIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAesaTh CBONCTBA
¢byHK1IMU 0 €€ rpaduKy.

Crpoutb rpaduku pyHKIHH , ONUCHIBATh CBOMCTBA YMCIOBON (QYHKIMH 110 €€ rpaduky.

K xoniry o0yuenus B 9 ki1acce 00y4aromuics MogyduT CIeAYIOINEe PEAMETHBIC PE3YIbTaThl:

Yucsia v BLIYUCICHUSA

CBOOOJTHO ONEpUPOBATH MOHATHIMH: KOPEHBb /- CTENEHHU, CTENEHb C PAIMOHATHHBIM
MOKa3aTeeM, HaXOIUTh KOPEHb 7-U CTENEHH, CTETIeHb C PallMOHALHBIM TIOKa3aTelIeM, UCTIONb3Ys
IPH HEOOXOJMMOCTH KaIbKYJIATOP, NMPHUMEHSTh CBOWCTBA KOPHS 7-W CTENEHW, CTEICHH C
parroHaIbHBIM TTOKA3aTENIEeM.

Hcnonmp30BaTh TMOHATHE MHOXKECTBA JICHCTBUTEIBHBIX YHCEN IPH PEIICHHH 3ajad,
MIPOBEJICHUH PACCYKACHU U JOKAa3aTEeIbCTB.

CpaBHUBaTh W YIOPSJIOYMBATH JICHCTBUTENBHBIE YHCIA, OKPYIIATH JCHCTBHUTEIHHBIC
YHCIIa, BBITOIHATH IPUKUAKY PE3yJIbTaTa BBIYUCICHUH, OIEHKY YHMCIOBBIX BRIPKEHUI.

AuiredpanuecKkue BbIpasKeHUs1
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CB000HO ONIEpUPOBATH NOHATUEM KBAAPATHOTO TPEXWIEHA, HAXOJUTh KOPHU KBaJPaTHOIO
TpEXUJICHA.

PacknaapiBaTh KBaJpaTHbIN TPEXUIIEH HA JIMHEHHbBIE MHOXKHUTEIH.

YpaBHeHusI 1 HepaBeHCTBA

Pemiate nuHelHbIE U KBaJIpaTHbIE YPAaBHEHMsI, YpaBHEHUs, CBOISAIIMECS K HUM, APOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemiate Hec10KHbIE KBaJIpaTHbIE YPAaBHEHUS C 1APAMETPOM.

Pemate nuHEiHBIE HEpPAaBEHCTBA, KBAJApAaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJ
UHTEPBAJIOB, U300paXkaTh PELICHUE HEPaBEHCTB HA YHUCIOBOM NMpPsIMOM, 3alMChIBATh PELICHHUE C
IIOMOIIbIO CUMBOJIOB.

Pemate cucteMsl AByX JIMHEHHBIX YPaBHEHUI C JBYMs MEPEMEHHBIMU U CUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemiate HeC10KHbBIE CUCTEMBI HEJIMHEHHBIX YPAaBHEHUH C TApaAMETPOM.

IIpuMmeHsATh  METOABl  PAaBHOCWIBHBIX  NpeoOpa3oBaHUil, 3aMEHbl  IEPEMEHHOM,
rpaguYecKoro MeTo/1a Mpy PEIICHUH YPaBHCHUM 3-i1 U 4-i cTeneHex.

PemaTs cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUAIOIINE KBAJAPATHOE
HEPaBEHCTBO, N300pakaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH IMPSIMOM, 3alUCBIBATh
pelIeHNE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHHs, HEpaBEHCTBAa M HMX CHUCTEMbl, B TOM 4YHCIE C OIPaHMUYCHMSIMHU,
HaIpUMep, B LIEIBIX YKCax.

[TpoBOIUTH HCCIEIOBAHUS YPABHEHUH M CUCTEM YPaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKuX NpeAcCTaBICHU (yCTaHABIUBATh, UMEET JIM YpaBHEHHE WM CHCTEMa ypaBHEHHUU
peLlIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOoYee).

Pemate TekcToBble 3amaud  anreOpaMvyeckUM CIIOCOOOM C IIOMOIIbIO COCTaBJICHUS
YpaBHEHM, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JIJIsl COCTaBJICHUSI MaTeMaTHUECKON
MOJICJI pealbHOW CUTyallud WIM TPUKIAJHOM 3a/laud, HHTEpIPETUPOBATh IOJTy4YEHHbIE
pe3yNbTaThl B 33/1aHHOM KOHTEKCTE.

YucnoBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

CB00OJIHO OnepUpOBaTh MOHATUSAMU: 3aBUCUMOCTh, QYHKIMS, rpa@uK GyHKIUU, NpsMas
IPONOPUHUOHATIBHOCTh, JIMHEHHas (yHKIUsA, oOpaTHas MPONOPLUUOHAIBHOCTh, Mapadoia,
runep6osa, KyCouHo-3aaHHast PyHKIIHS.

HccnenoBath (yHKIMIO 1m0 e€ rpaduky, ycTaHaBIMBaThb CBOMCTBa (YHKIMHA: 001acTh
ONpe/eNieHUsl, MHOXECTBO 3HAu€HUM, HyIM (QYHKUIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHusl M yObIBaHUS, YETHOCTh U HEUETHOCTh, HAUOONbIIEE U HAUMEHbIlIEEe
3HAUEHUsl, aCUMIITOTHI.

Pacrnio3HaBaTh KBaJpaTHUHYO GYHKIHIO 110 GopMyIie, IPUBOAUTE IPUMEPHI KBaJJPATHUHBIX
GyHKIUI U3 peanbHON )KU3HH, (PU3UKU, TEOMETPUH.

OnpenensaTs NOJOXKEHUE Tpaduka KBaApaTHUHOW (YHKIMM B 3aBUCUMOCTH OT €&
KO3 (PUIIUEHTOB.

Crpouth rpaguk KBaJpaTUYHON (YHKLMHU, ONMUCHIBATh CBOWCTBA KBAAPATUYHON (DYyHKIIMU
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBaIPATUUHOMN (DYHKIIMH JUIs PEeLIeHUs 3a1ay.

Ha npumepe xBagpatuyHoit GyHKUMU CTpouTh rpaduk ¢yHkuuu y =af(kx + b) + c ¢
MOMOIIBIO TpeoOpa3oBanuil rpaduka GyHKIUU Y=f(X).

WnmrocTpupoBaTh € MOMOIIBIO TpaduKka peasbHyH 3aBUCHMOCTbh WJIM TMPOIECC MO HX
XapaKTepUCTHKAM.

ApudmMernyeckasi M reomeTpu4ecKasi porpeccuu

CBoOoHO omepupoBaTh MOHATHSAMH: TOCJIEIOBATENbHOCTh, apupMeThdeckas |
reoMeTpHuuecKas Mporpeccuu.
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3agaBaTh IOCIEIOBATEIbHOCTH Pa3HBIMU CIIOCOOAMHU: OMUCATENbHBIM, TAOIUYHBIM, C
MOMOILBIO (POPMYJIBI #-TO YICHA, PEKYPPEHTHBIM.

BbINONHATE BBIYMCIEHUS C HCHOJIB30BAaHHEM (QOPMYJ n-ro 4YjeHa apu(MeTHUecKol u
r€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJMHATHON INIOCKOCTH.

Pemats 3a1auu, cBsI3aHHBIE C UUCIOBBIMU MOCIIEI0BATEILHOCTSIMH, B TOM YHUCIIE 33J]a41 U3
peabHOM JKU3HU (C UCTIOJIB30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOJIOTHI).

Pacnio3naBate ¥ MpUBOAUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BATEILHOCTEMH,
OTPaHUYEHHBIX  IOCJEA0BATEIbHOCTEH, = MOHOTOHHO  Bo3pacTalomux  (yObIBAIOIIMX)
IIOCJIEI0BATEIbHOCTEN.

HmeTs mnpencraBieHUE O CXOAMMOCTH IIOCIIEJOBATEIBHOCTH, YMETb HAXOIOUTh CYMMY
0eCcKOHEUHO yOBbIBaIOIIEH reOMETPUUYECKOM MPOTPECCHH.

[TpyuMeHATh MEeTO MaTEMAaTUYECKON MHIYKIIMY TIPY PEIIECHUH 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
Ne i/ HaumeHoBaHue pa3/iesioB U TeEM

NMPOrpamMmbl

1 YUCJIA U BBIYMCJIEHNA.
PanmonansHbIe yncia (IOBTOPEHNE)

> OYHKIMN. KoopauHatsl 1
rpaduku. OyHKIINN

3 AJITEBPAMYECKUWE BBIPAXKEHU 4.
BrIpakeHus ¢ IEpeMEHHBIMU

4 YPABHEHUS 1 CUCTEMBbI
YPABHEHUMU. JIuneiinsle ypaBHEHUSA

5 UNCJIA Y1 BBIUNCJIEHUS. Crenens ¢
HaTypaJIbHBIM TTOKa3aTesieM

6 AJITEBPAMYECKUWE BBIPAXKEHU 4.
MHoro4JieHbI

7 AJITEBPAMYECKUNE BBIPAKEHUW A.
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

2 UUCJIA U BBIYUCJIEHN A.
JlerumMocTh

9 OVYHKIUWUN. Jluneiinas pyHKIus
YPABHEHWA 1 CUCTEMbI

10 YPABHEHHNU. Cucrembl THHEHHBIX
YpPaBHEHUNU

1 [ToBTOpenue, 060061IeHNE,

cUcTeMaTHu3anus 3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KosnuecTBo 4acoB
Bcero Kontpoabubie IlpakTnueckue
padoTsI padoTeI

11 1

17 1
7

10 1
6

23 1

14 1

10

16 1

14 1
8 1

136 8 0

DJIEeKTPOHHBIE
(undgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/77¢09b13

bubmuorexa [JOK
https://m.edsoo.ru/77¢09b13

bubnnoreka IIOK
https://m.edso0o.ru/77¢09b13

bubmuorexa [JOK
https://m.edsoo0.ru/77¢09b13

bubmuorexa [JOK
https://m.edsoo0.ru/77¢09b13

bu6mmoreka [IOK
https://m.edso0o0.ru/77¢09b13

bu6nuoreka [IOK
https://m.edsoo.ru/77¢09b13

bu6mmoreka [IOK
https://m.edso0o0.ru/77¢09b13

bu6nuoreka [IOK
https://m.edsoo.ru/77¢09b13

bu6nuorexa [IOK
https://m.edso0o0.ru/77¢09b13

bu6nuorexa [IOK
https://m.edso0o0.ru/77¢09b13
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8 KVIACC

Ne i/

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

YPABHEHIA U HEPABEHCTBA.
HepasencrBa

UNCJIA U BBIYUCJIEHU L.
KBanpaTHblii KOpeHb

YPABHEHUMA 1 HEPABEHCTBA.
KBagparusle ypaBHeHUS

AJITEBPAMYECKUWE BBIPAXKEHU .
JpoOHO-palinoHalbHbIe BHIPAKEHUS

YPABHEHUA 1 HEPABEHCTBA.
JIpobHO-palimoHanbHble ypaBHEHUS

OYHKIU

AJITEBPANYECKUE BBIPAXKEHN .
Crenenu

UNCJIA 1 BBIYUCJIEHMA.
HenmumocTb

[ToBTOpenue, 06001IEHNE,
CHCTEMATH3allHs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaunuyecTBO 4acoB
Bcero Konrpoubnbsie IIpakTnyeckue
padoTeI padoThbI

20 1

17 1

17 1

17 1

19 1

15 1

14
7 1

10 1

136 8 0

JJIeKTPOHHBbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/6d40b704
bu6mmoreka [IOK
https://m.edso00.ru/6d40b704
bubmuoreka [JOK
https://m.edso00.ru/6d40b704
bu6mmoreka [IOK
https://m.edso0.ru/6d40b704
bu6mmoreka [IOK
https://m.edso0.ru/6d40b704
bubmuorexa [JOK
https://m.edsoo.ru/6d40b704
bu6mmoreka [IOK
https://m.edso00.ru/6d40b704
bu6mmoreka [JOK
https://m.edsoo.ru/6d40b704
bu6mmoreka [IOK
https://m.edso00.ru/6d40b704
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9 KJIACC

6

Ne
n/n

HanmeHnoBaHMe pa3aesioB U TeM
NPOrpamMmbl

OYHKINHU

YPABHEHIM U HEPABEHCTBA.
KBanparHple HepaBeHCTBA
YPABHEHIN U HEPABEHCTBA.
VYpaBHeHUsI, HEPABEHCTBA M UX CUCTEMBI
UHCJIOBBIE
ITOCJIEJOBATEJIBHOCTHU 1
I[TPOI'PECCHUHN

AJITEBPANYECKUE BBIPAXKEHIA.
CreneHsb ¢ palluOHAJIBHBIM [T0KA3aTEIEM
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

KoaunuyecTBO 4acoB

Bcero

25

15

25

25

12

34

136

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/133deaba
bubnnoreka IIOK
https://m.edsoo.ru/133deaba

bubmuorexa [JOK
https://m.edsoo.ru/133deaba

bubmuorexa [JOK
https://m.edsoo.ru/133deaba

bubmuorexa [JOK
https://m.edsoo.ru/133deaba
bubmmoteka [IOK
https://m.edsoo.ru/133deaba
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kona x
HDOBEDSIEMOLo IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
posep 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA
pe3yabTarta
1 Yucna v BBIYUCIICHUS

11 BBiHOJIHSITB, coyerasi yCTHbIC M MMMChbMEHHbIE MPUEMBI, apu(METHUECKUE
JeMCTBUSA C pallMOHAIbHBIMH YU CIIAMU
HaxonuTh 3Hau€HMsI YMCIOBBIX BBIPAKEHHUM, IPUMEHSTh Pa3HOOOpa3HbIE
1.2 crocoObl M TNPHEMBI BBIYMCICHUS 3HAYCHUH JPOOHBIX BBIPaKEHU,
coJepxKalux oObIKHOBEHHbIE U JECATUYHBIE JpO0H
[TepexoauTs OT 0AHOM (HhOPMBI 3aIMCH YUCEI K Ipyroi (mpeoOpa3oBbIBaTh
1.3 NECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSTHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIbHbBIE YHCIIA
1.5 OKpyrJTh uncia
BBIMONHATE TPUKUAIKY W OIEHKY pE3yJbTaTa BBIYMCICHUH, OIECHKY
1.6 3HAYEHUH YKMCIIOBBIX BBIPAKCHUN. BBINOMHATH IEHCTBHSI CO CTENEHSIMHU C
HATYPaJbHBIMH ITOKA3aTEeIIMU

IIpuMeHATh NpPU3HAKK JEIMMOCTH, PA3JIOKEHUE Ha MHOXHUTEIH

L7 HaTypaJbHbIX YHCENT
Pemiate npakTUKO-OPHUEHTUPOBAHHbIE 3aJ[auy, CBSI3aHHBIE C OTHOIIEHUEM
18 BEJIMYUH, IPONOPLUUOHATILHOCTHIO BEJHIHH, HpOLEHTaMH,
MHTEPIPETUPOBATh PE3YNIbTATHI PELICHUs 3a/1ad C Y4ETOM OIPaHUYECHUH,
CBSI3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaXeHHs
71 Hcnonb3oBaTte  anreOpanyecKkyr0  TEPMUHOJOTMIO U CHMBOJIUKY,
' IPUMEHSATH €€ B IIPOLIECCE OCBOCHMS yU€OHOT0 MaTepuaa
29 Haxoautb 3HaueHUs: OYKBEHHBIX BBIPAXXEHHUI MpPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX
23 BeimonHATe  mpeoOpa3oBaHUst LEJIOTO0  BBIPAKEHHS B MHOTOWICH
' MPUBEIECHNEM NOJIOOHBIX CIIaraéMbIX, paCKphITHEM CKOOOK
24 BbINONMHATE YMHOXKEHHE OJIHOYJIEHAa Ha MHOTOYIEH M MHOrodYjeHa Ha

MHOT'OYJIEH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBbI M KBajipaTa pa3HOCTH

OcCyLIeCTBISATh Pa3/I0KEHNE MHOTOWIEHOB Ha MHOMKUTENIN C IOMOILBIO
2.5 BBIHECEHUS 3a CKOOKM OOILEro MHOMKUTENS, TPYHIUPOBKU ClIaraeMblx,
npUMeHeHHs (GOpMYJIT COKPALIEHHOTO YMHOKEHUS

[TpumeHsTh MpeoOpa3oBaHUsS MHOTOUYJIEHOB JUIS DPELIEHUS Pa3IuYHbIX

2.6 o
3aaa4 U3 MaTEMAaTUuKH, CMCKHBIX IIPEAMETOB, U3 PCAJIbHOU MMPAKTUKU
27 Hcnonp30BaTh CBOMCTBA CTEIEHEH C HAaTypaJIbHbBIMU TIOKA3aTCIIAMU IJIA
' peoOpa3oBaHus BHIPAKEHUIN
3 YpaBHEHHMS 1 HEPABEHCTBA
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Pemate IMHEWHBIE YPAaBHEHHUs C OJHOU NIEPEMEHHOM, IPUMEHSS IIPABUIIA
3.1 nepexoja OT UCXOJHOTO YPaBHEHUS K paBHOCUIBLHOMY eMy. [IpoBepsTs,
ABJIIETCS JIU YUCIIO KOPHEM YpaBHEHUS

[TpumensTH rpaduyeckre METOABI IPH PEIICHUH JTUHEHHBIX YPAaBHEHUH U
UX CHCTEM

3.2

[TonGupate mpuMepsl Map 4YMceN, SBISIOUUXCS PELICHUEM JHUHEIHOro
ypaBHEHUS C ABYMS IEPEMEHHBIMU

3.3

CtpouTh B KOOPIAMHATHOM IUIOCKOCTH TpaUK JMHEHHOrO ypaBHEHUS C
3.4 JIBYMs MEPEMEHHBIMM; I0JIb3YSCh TIpa(UKOM, MPUBOAUTH IPUMEPHI
pellIeHUs] ypaBHEHUS
35 Pemarp cuctemsbl ABYX JIMHEHHBIX YpaBHEHUH ¢ ABYyMs IIEPEMEHHBIMHU, B
’ TOM 4Hcie rpadu4ecKu
CocTaBisiTh U pellaTh JIMHEHHOE ypaBHEHHWE WJIM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHHH IO YCJIOBMIO 3a7a4d, UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJTy4YEeHHbIN pe3yibTar
4 Koopaunate! u rpaduku. OyHKmun
N300paxaTb Ha KOOpAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4M, OTPE3KH, HWHTEPBAJbl, 3allUCBHIBATH
YHCIIOBBIC TPOMEKYTKH Ha alTreOpandecKkoM sI3bIKe
4.2 OTMmeudath B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3a/laHHBIM KOOpAUHATaM
4.3 Crpouts rpaduku muHEHHBIX QyHKIMA. CTponTh rpaduk GyHKINH y = [X|
OnuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXTY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMs, pPacCTOSIHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHue (GyHKIMU IO 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuii cnocoO npencTaBIeHUs U aHaIKu3a MHPOpMaLuy,
4.6 U3BJIEKaTh U MHTEPHPETUPOBATh MH(OPMALIHMIO U3 T'paUKOB peabHbIX
MPOLIECCOB U 3aBUCUMOCTEN

8 KJIACC
Kon .
DOBEDSIEMOLD IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
posep 00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yabTarta
1 Yucna v BBIYUCICHUS

Hcrnonbs30BaTh Ha4aJIbHBIE IIPECTABICHUS O MHOKECTBE JICHCTBUTEIIBHBIX
1.1 qyucen JUIs CpPaBHEHUs, OKPYIJIEHUS U BBIYMCICHUH, HU300paXkaTb
JIEHCTBUTEIIbHBIE YK CIIa TOYKAMU HAa KOOPJIANHATHON IPSIMOU

HpI/IMeHHTL IIOHATHUC apI/I(l)MCTI/I‘-IeCKOF O KBaJ[paTHOT'O KOPHsS, HAXOAUTb
KBaApaTHbBIC KOPHH, HCIOJB3Yys IIPU HGO6XOHI/IMOCTI/I KaJIbKYJIATOP,

1.2 BBINOJIHATE IPe0Opa3oBaHUsl BBIPAKEHUH, COJAEpXKAIIUX KBaJpaTHbIE
KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEMN
13 Hcnonp3o0Bath 3anucu OONBIINX U MaJIbIX YHCEN C TOMOIIBIO 1€CATUYHBIX
npobeit u cteneneit yucna 10
2 AnrebpanuecKue BbIpAXKEHUS
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HpI/IMeHHTB HOHATHUC CTCIICHU C LCJIbIM II0OKAa3aTCJICM, BbIIIOJIHATH
2.1 npeoOpa3oBaHMsl  BBIPAKCHHH, COAEpIKAIUX CTEMEHW C  IEeIbIM
II0Ka3aTesneM

BrImonaaTs TOXIECTBEHHEIE peoOpa3oBaHUs palMoHaIbHBIX
2.2 BBIPQKEHU HA OCHOBE NpaBWJ JEHCTBUM HaJ MHOIOWICHAMHU U
anreOpanyecKuMH ApoOsMu

23 PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

[TpumeHsTh IpeoOpa30BaHus BEIPAKEHUM ISl pEILIEHUS pa3IM4HbIX 3aa4

24 .
N3 MaTEMATUKH, CMCKHBIX IIPEAMETOB, U3 PEAJIbHOU ITPAKTUKHU

3 VYpaBHEeHUs 1 HEPABEHCTBA

3.1

Pemate nuHeNHbIe, KBaAPATHBIC YPABHEHUS U PALIMOHAJIBHBIC YPABHEHMS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPaBHEHUH C IBYMS IIEPEMEHHBIMU

[IpoBOAUTH MpOCTENIIINE UCCIICIOBAHUS YPABHEHUH U CUCTEM YPaBHEHUH,
B TOM 4YHCI€ C TPUMEHEHHUEM TpadUUeCKUX MPeICTaBICHHIMA
(ycTaHaBnMBaTh, UMEET JIU YPaBHEHHE UJIM CHUCTEMa YPaBHEHHH peIIeHuUs,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEe)

3.2

[TepexouTh OT CIOBECHON (POPMYITUPOBKH 3aJ1a4d K €€ anreOpandecKoi
MOJIETH C TIOMOIIBIO COCTABJICHUS YPABHEHUS MM CHCTEMbI YPaBHCHUH,
HHTCPHNPECTUPOBATL B COOTBCTCTBHU C KOHTCKCTOM 3aaa4dyu HOJIy‘-IeHHI:Iﬁ
pe3ysbTart

3.3

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUIsI CPABHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M HX CUCTEMBI,
JaBaTh rpaUUecKyo WLTIOCTPAIMIO MHOKECTBA PELICHUI HepaBeHCTBA,
CHCTEMbI HEPABEHCTB

34

4 OyHKIUU
[Tonnmath U UCTIONB30BaTh (YHKIIMOHATBHBIC TIOHATHUS U S3bIK (TEPMUHBI,
4.1 CUMBOJINYECKHE O0O3HAu€HUs), OMNPENENATh 3HaYyeHHEe QYHKIMU IO
3HAYEHUIO apryMEHTa, ONPEesATh CBOMCTBA (PYyHKIMH 110 €€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX (QYHKIIHHI BHUIA:
42 y=k/x,y=x?y=x%3y=[X|, ONUCBIBATH CBOMCTBA YUCIIOBO! (PYHKITHH
o e€ rpaduky

9 KJIACC
Kon .
IDOBEDSIEMOro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
posep o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 0011Iero 00pa3oBaHusA
pe3yJbTara
1 Yucia U BEIUMCIIEHUS
1.1 CpaBHUMBATh U yHOPSAA0UYMUBATH PALIMOHATIBHBIE U UPPAI[MOHAJIbHBIC YHCIIA

BrInonHaTh apH(bMCTH‘IeCKHC HeﬁCTBHH C palvOHAJIbHBIMU YHCJIIAMH,
1.2 coucTtad YCTHBIC M IMHMCBbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYHMCICHUSA C
HppaiuOHAJIbHBIMU YHUCJIaMU

HaxoauTe 3HadYeHHMs CTEIEHEH C ILEIbBIMM IIOKa3aTeasaMH M KOpHCﬁ,

1.3 .
BBIYUCIIATE 3HAUYCHU A YN CIOBBIX BEIPAKCHHUU
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OprrHHTb HeﬁCTBHTeHBHBIG qucia, BBIMOJIHATHL IMPUKUAKY PE3yJIbTaTa

1.4 M o
BBIYHUCJICHUH, OICHKY YHCJIOBBIX BBIPpAXKCHUU

2 VYpaBHEHUS 1 HEPABEHCTBA

PemraTte nuHelHBIC 1 KBaJApaTHBIC YpaBHCHHA, YPAaBHCHUS, CBOAAINECA K

2.1 9
HUM, IPOCTEUIINE APOOHO-PAIMOHAIBHbIE YPAaBHEHHS

Pemars cuctemsbl IBYX JIMHEMHBIX YPABHEHHUU C ABYMs NIEPEMEHHBIMU U
2.2 CHUCTEMBI JIByX YpPaBHEHHU, B KOTOPBIX OJIHO YpPaBHEHUE HE SIBIISIETCS
JIMHEUHBIM

Pemate TekcTOBBIE 3a7ayM alreOpandeckuM CIIOCOOOM C IOMOIIBIO
23 COCTaBIICHUSl YpaBHEHHS WIM CHCTEMbl JBYX YpaBHEHUH C ABYMs
NepeMEHHBIMU

[IpoBOAUTH MpOCTENIIINE UCCIICIOBAHUS YPABHECHUN U CUCTEM YPAaBHEHUH,
B TOM 4YHCJIE C IPUMEHEHHEM TpadUUuecKuX MpEeACTaBICHUN (Hampumep,
YCTaHABIIMBATh, UMEET JIM ypaBHEHUE WJIM CUCTEMa YpaBHEHUI peleHus,
€CJIM UMEET, TO CKOJIbKO)

24

Pemarp nuHeiiHble HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, N300paXxaTh
2.5 pelIeHMEe HEPAaBEHCTB Ha YWCIOBOM MpPSMOM, 3alUChIBATh PELICHUE C
MIOMOLIbIO CUMBOJIOB

Pemate cHCTEMBI JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIOYAIOIIKUEC KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTB PCHICHUC CUCTCMbI

26 HEPABEHCTB HA YMCJIOBOM MPSAMOH, 3alMChIBaTh PEIIEHHE C MOMOILbBIO
CHUMBOJIOB

2.7 Mcnonb30BaTh HEPABEHCTBA NP PELICHUH Pa3IMYHbIX 3a7a4

3 OyHKIU
PacniosnaBath (pyHKIMHM M3ydeHHBIX BUAOB. [I0Ka3piBaTh cXxeMaTH4ECKU

31 pacrioyio’keHre Ha KOOPAMHATHON IUIOCKOCTH IpauKoB (YHKLUUH BUAA:
y=kx, y=kx+b, y=k/x, y=ax’t+bx+c, B 3aBUCUMOCTH OT 3HAYCHUU
K03 PUIIMEHTOB, ONTUCHIBATh CBOIMCTBA (DYHKIIMIA

39 [Toka3biBaTh CXEMaTHUYECKU PACHOJIOKEHUE HA KOOPIAMHATHOM IMIIOCKOCTH
rpadukoB QyHKIMH BUIa y = VX, y = |X| ¥ ONUCHIBaTh CBOICTBA (DYHKIINI

33 Ctpouts 1 n300paxarb CXeMaTUYECKH rpaUKU KBaAPATUUHBIX (PYHKIIHUH,
OIKCHIBATh CBOMCTBA KBaAPaTUYHBIX (DYHKIMHA MO UX rpaduKam
Pacnio3HaBaTh KBajpaTHuyHyl (QYHKIMIO 10 (opmyne, NPUBOIUTH

34 IpUMEphl KBaJpPaTUYHBIX (QYHKIUN U3 pealbHOM KU3HH, (QU3UKH,
reOMETPHH

4 Apudmerndeckas 1 reoMeTpudecKas Iporpeccuu

41 Pacno3HaBaTh apu(pMETHUECKYyI0 U T€OMETPUYECKYIO IPOrPEeCcCHH IpH

' pasHbIX crioco0ax 3aJaHus
BBINONHATE BBIUMCIEHUS C HCIOJb30BaHUEM (GOpPMYyN #-TO UJIeHA

4.2 apu@MeTHyecKoil M TreoMeTpUYeCKONM NpOrpeccuii, CyMMbl MEPBBIX N
YJICHOB

43 N300pakaTh 4JI€HbI MOCIEJOBATEIBHOCTH TOYKAMH Ha KOOPIUHATHOM

IIJIOCKOCTH

Pemars 3a1auu, CBS3aHHBIE C YUUCIOBBIMU MOCIIEI0BATEIBHOCTIMU, B TOM
4.4 quciae 3a/a4d U3 PealbHOM JKM3HU (C MCIIOJIB30BaHMEM KaJbKYJsATOpA,
U (POBBIX TEXHOJIOTHI)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna ¥ BEIYUCIIEHUS

JpoOu 0OBIKHOBEHHBIE U IECATHUYHBIE, IIEPEXO0/1 OT OAHOM (POPMBI 3aITUCH ApoOei
1.1 K gpyro. IloHsTtme  panMOHaIBbHOTO  YHCIA, 3alUCh, CpPaBHEHME,
YHOPSIOYMBAHUE PALIMOHATIBHBIX YHCEI

ApI/I(l)MeTI/IIICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMH YUCIIAMH. Pemrenne 3aJa4 U3

1.2 peasibHOM MPAaKTUKU HA 4acTH, Ha IpOOH
13 Crenenp C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHHe, Mpeodpa3oBaHHe
BBIPa)KEHUI1 Ha OCHOBE OIPENIENIEHNUs, 3aUCh OOJIBIINX YUCEll
1 4 [TponeHTsl, 3anKch NPOLIEHTOB B BUAE APOOH U Ipodu B BH/IE IIPOLICHTOB. Tpu
OCHOBHBI€ 3a/1a4¥l Ha [IPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEAJIbHOM MPaKTUKU
15 [TpuMeHeHne TPU3HAKOB JEIMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYyPaJIbHBIX
qucen
1.6 PeanbHbIe 3aBUCIMOCTH, B TOM YHUCIIE MTPsIMast K 00paTHasi POIOPIHOHATHLHOCTH
2 AnrebpanuecKue BRIPAKCHHS
21 IIlepemeHHBIE, YUCIOBOE 3HAYEHHE BBIPAXKEHHS C IepeMEHHOH. JlomycTumble
3HAYCHUS NIEPEMEHHBIX
29 [IpencraBiaeHne 3aBUCUMOCTH MEXJy BeJIMYMHAMM B Buie (HOpMyJIbL.
’ Breraucnenus o Gpopmynam
23 [TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBoiiCTBa CTENEHU C HATYpalbHBIM I1OKa3aTEIEM
25 OpnowieHbl U MHorowieHsl. CreneHb MHorodjaeHa. ClOXeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTOYJIEHOB
26 @opMyJibl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBajJpaT pa3HOCTH.
®opmysia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKHATEH
3 YpaBHeHUs
31 YpaBHEHHE, KOpEHBb YPaBHEHUA, IpaBuIa npeoOpa3oBaHusl  ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHU
32 JIuneiliHoe ypaBHEHUE C vOIlHOI71 nepeMciHHoﬁ, YUCJIO KOPHEH JIMHEHHOIO
YpaBHEHUS, PELICHUE JIMHEHHBIX YpaBHEHUM
33 CocraBnenue ypaBH?HI/IfI [0 YCJOBMIO 3ajaud. PelieHue TEKCTOBBIX 3aJay C
MIOMOUIbIO YPaBHEHUN
3.4 JluneliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk

CucremMa AByX JINHEHHBIX YPaBHEHUH C IByMs IEpEMEHHBIMU. Pemienne cucrem
3.5 ypaBHEHUH c1OCOOOM MOJCTaHOBKH. lIpuMepsl pemieHus TEKCTOBBIX 3a/1ay C
MIOMOIIbIO CUCTEM YpaBHEHUN

4 Koopnunats! u rpaduku. @yHkuun
4.1 Koopannara Touky Ha npsiMoit
49 IIcho?Lle MPOMEXYTKH. PaccrosiHue mMexay IByMs TOYKaMU KOOPAMHATHOU
IPsIMOi
43 IIpssMoyrosbHas CHCTEMa KOOPIMHAT, OCH Ox u Oy. Abcuucca ¥ opAMHATa TOYKH
Ha KOOPJAMHATHOM IJIOCKOCTH
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[Ipumeps! rpaduxoB, 3amaHHbIX ¢Gopmyiaamu. UTeHue TpapuKOB peaTbHBIX

4.4 .
3aBHCUMOCTEM
4.5 [Tonsitue pyukmuu. I'paduk Gynkiuu. CpoiicTBa GyHKIIUN
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk GyHKINN ¥ = [X]|
4.7 I'padpuaeckoe pereHne IMHEHHBIX YPABHEHUH H CHCTEM JIMHCWHBIX YPaBHCHUM
8 KUIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
11 KBanparuslii kopeHb u3 uucia. [lonstue o0 wuppanuoHaIbLHOM YHCIE.
JecsTruunbie PUOTMKCHUS UPPANMOHATBHBIX YHCETT
CpolicTBa apu(METHYCCKUX KBAJIPATHBIX KOPHEH W WX MPUMEHEHHE K
1.2 peoOpa3oBaHUI0 YUCIOBBIX BBIPXEHUN M BBIYUCICHUSAM. [leficTBUTENbHBIC
yucia
1.3 Crenens C 1eNbIM TTOKa3zareneM u e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 AnrebpanuecKue BEIPAKCHHS
2.1 KBaapatHbiii TpEXUIeH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA Ha MHOXKHUTEIH
2.2 Anre6panueckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 Cnosxenue, BBIMUTaHHE, YMHOXKEHHE, JIeTICHUE anre0pandeckux apooeit
2.4 PanmonaneHbie BEIpaKEHUS U UX MpeoOpa3oBaHUE
3 YpaBHEeHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢popMylia KOpHEH KBaJpaTHOTO ypaBHEHHS. Teopema
Buera
3.2 Pemenue ypaBHeHUH, CBOIAIINXCS K TUHEUHBIM M KBaJIPATHBIM
33 [Tpocreiimue ApoOHO-pallMOHAEHBIE YPaBHEHUS

I'paduueckass nHTepHpeTanys ypaBHEHUH C JAByMs NEPEMEHHBIMH U CHCTEM
34 JVMHENHBIX YpPaBHEHHUU C JByMs IepeMeHHbIMU. [IpuMepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU

3.5 Pemienue TekcTOBBIX 3a/jau anredpandeckuM crocooom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0OTHOM ITEPEMEHHOMI

3.8 PaBHOCHIIBHOCTb HEPABEHCTB

3.9 JIuHeiiHble HEpaBEHCTBA C OJHOW MTEPEMEHHON

3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHOM MepEMEHHOM
4 DOyHKIUU

41 [Tonsitue @ynkuuu. O6macTe onpesesieHuss U MHOXKECTBO 3HAYEHUH (PYHKIIUH.
' Crioco0b! 3a1aHus PYHKIUH

4.2 I'padux Gpynkuuu. YreHre cBOWCTB GYHKINU 1O €€ TpapuKy

43 [Tpumeps! rpadukoB QyHKIHIA, OTpaKAIOIINUX pealbHbIE MPOIECCH

44 OYHKIMY, ONMCHIBAIOUIME TMPSAMYI0 M  0OpaTHYIO IPOINOpPLHOHAIbHbIE
' 3aBHCUMOCTH, UX IrpaduKu

4.5 @yHKIMH y =x7, y = x’
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4.6 Oynkuuu y = [x, y = |x|

4.7 I'paduueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUSA
1 Uwucrna u BBIYUCTICHUS
11 PanmonaneHpie uyKcna, WppalMOHANBHBIE YMCIA, KOHEYHbIE U OECKOHEYHbIE

JeCATUYHbIE poOu
MHOKeCTBO JEHCTBUTENLHBIX YHCEN, JNEHCTBUTENILHBIE YHCIA KaK OECKOHEUYHBIE

12 JeCATUYHbIE ApoOH. B3auMHO 01HO3HAUYHOE COOTBETCTBHE MEXKIy MHOMXECTBOM

' JEHCTBUTENBHBIX YMCEN M KOOPAMHATHOH npsiMoil. CpaBHEHUE AEUCTBUTEIbHBIX
4yucell

1.3 Apudmerndeckue A1eUCTBUS C ACHUCTBUTEILHBIMHU YUCIAMU

W3mepenus, npuOnamkeHus, OLEHKU. Pa3Mepbl OOBEKTOB OKpY’KaIOLIEro MHUpa,
JUINTEJIBHOCTh MPOLIECCOB B OKpykarouieM wmupe. [IpubnmkéHHoe 3HaueHue

L4 BEJIMYMHBI, TOYHOCTb NpuoOimxkeHus. Oxpyrienue uucen. [Ipuknaka u oleHka

pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA

2.1 VYpaBHEHUsI C OJTHOU NTEPEMEHHOMN

2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM

23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHUH, CBOAAIIMXCS K KBaJApaTHBIM

24 EI/IKBaZIpvaTHoe ypaBHeHue. [Ipumepsl pemeHns ypaBHEHU TPETbE U 4ETBEPTOU
CTEIEHEH Pa3I0KEHUEM Ha MHOKUTEIN

2.5 Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHUH

2.6 CucreMsl ypaBHeHUH

2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpauk

2.8 Pemenne cuctem ByX JTMHENHBIX YPAaBHEHUM C JBYMsI IEPEMEHHBIMU

29 Pemenne cucreM 1ByX ypaBHEHHI, OTHO U3 KOTOPBIX JINHEWHOE, a IPYroe — BTOPOH

CTETICHU
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € IByMs IEpEeMEHHBIMU

2.11 Pemienue TekcTOBBIX 3a1au alre0OpandeckuM crocoOom
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelenue TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBagparusie HepaBeHCTBa
216 I'padmyeckass MHTEpIpeTalys HEPaBEHCTB M CHCTEM HEPaBEHCTB C JIByMs
NIEPEMEHHBIMU
3 OyHKIMHN
31 Kanparuunas Qynkuus, e€ rpaguk u cBoiictsa. [Tapabosa, KoOpIuHATHI BEPIIMHbI

napadoIIbl, 0Cb CAMMETPHUH 11apadoIbl
3.2 ['paduku pynkuumit y=kx, y=kx+b u ux cBoiicrsa

33 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa
34 I'paduku QyHkuuii , u Ux cBoiicTBa
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4 Yucnosbie MOCICA0OBATCIBHOCTHU

41 Omnpenenenne W CrnocoObl 3aJaHHs YHCIOBBIX MOCJIEIOBATENbHOCTEH. 3agaHue
’ MOCJIEIOBATEILHOCTH PEKYPPEHTHON popMyIoii U HopMyJIol n-ro daeHa

49 Apudmernueckass mnporpeccus. QDopmynbl  n-TO  wieHa apudMeTHyecKoi
MIPOTPECCUU, CYMMBbI NIEPBBIX 71 YJICHOB

43 I'eomerpuueckas nporpeccus. @opMyIIbl #7-Io YWiIeHa FEOMETPUYECKON IIPOrPECCHH,
CYMMBI [IEPBBIX 7 YICHOB

44 N3o00pakeHune 4IeHOB apu(PMETHIECKON U TEOMETPUUYECKON TIPOTPECCHI TOUKaAMHU
Ha KOOPJMHATHOM IIIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIUAIbHBIN POCT

4.5 CJ10KHbI€ TPOLEHTHI
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ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TpeOOBaHUA K NPeAMETHBIM pPe3yJbTATAM O0CBOCHUS
NPOBEPsIeMOr0  OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIEr0
TpedoBaHus o0pa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUAMHU: MHOXECTBO, IOJMHOXKECTBO,
orepanuu HaJl MHOKECTBAMH; YMEHHE OIEPUPOBATH MOHSATUSMU: Tpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSITh UX IIPU PEUICHUH 33]1a4; YMEHHE
UCTOJIb30BaTh TpaUuecKoe MPEACTABICHUE MHOXECTB JUISI ONUCAHUS
pealIbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX YUSOHBIX
IIPEIMETOB

YMeHue onepupoBaTh IOHATHUAMM: OIPEIEICHUE, aKCMOMa, TeopeMma,
JI0Ka3aTeNbCTBO; YMEHME  paclo3HaBaTb MCTUHHBIE M JIOJKHBIC
BBICKA3bIBAaHUS, IIPUBOAWTH IPUMEPbl M KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAaHU U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue OInepupoBarh IOHATUSAMU: HATypaJlbHOE YHUCIO, IIPOCTOE U
COCTaBHOC YUCJI0, ACTIUMOCTDb HATypaJIbHbIX YU CCII, IPU3HAKU JCJIMMOCTH,
1eJI0e YUCI0, MOAYJIb YKciia, OOBIKHOBEHHAs IpO0b U AecITUYHAs ApoOb,
CTaHJIAPTHBIA BUJI YHUCIIA, PALIMOHAIBHOE YUCIIO, MPPALMOHAIILHOE YHCIIO,
apuMeTHUecKUil KBaJIpaTHBII KOPEHb, YMEHHE BBHIMOIHATH IEHCTBUS C
qucjaMu, CpaBHUBATb WU YIIOPAAOYMBATH 4YHCJIA, NPCACTABIATL YKCIa Ha
KOOPJIMHATHOW IPSIMOM, OKPYIJIATh YMCIA; YMEHHUE JI€JaTh NPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCICHUI

YMeHue ornepupoBaTh IMOHATUSAMU: CTENEHb C IEJIBIM I10Ka3aTeleM,
apudMeTHUeCKuil KBaapaTHBIH KOPEHb, MHOIOWIEH, airedpanyeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHU OoJIblie

4 eIMHUIIbl; YMEHHUE BBIIOJIHATH pacu€rsl Mo ¢opMmyiaM, mpeodpa3oBaHus
LENbIX, IPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN U BBIPAKEHUH C KOPHSIMH,
pa3I0KEeHNE MHOTOWIEHA HA MHOYKUTENH, B TOM UHCJIE C UCIOIb30BAaHUEM
(bopMyJ1 pa3HOCTH KBaJpaToB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSAMHU: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IMIEPEMEHHOM;
yMEHHE pellaTh JUHEWHble U KBaJpaTHBIE ypaBHEHHUSA, IPOOHO-
pallMOHAJIbHBIE YPABHEHHS C OJHOM TEPEMEHHOM, CHUCTEMBI JIBYX
5 JIMHEVHBIX YpPAaBHEHWM, JIMHEWHBIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJpaTHbBIE U APOOHO-pAIlMOHAIbHBIC HEPABEHCTBA C OJTHOM IMePEMEHHOM,
B TOM YHCJIE IIPU PEUIEHUHU 3a/1a4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3a/71a4; YMEHUE HCMOJIb30BATh KOOPAMHATHYIO MPSIMYI0 U KOOPJIWHATHYIO
TUIOCKOCTH JIJIs1 1300pakeHUs pelIeHU ypaBHEHHI, HEPABEHCTB U CHCTEM

YMeHue ornepupoBaTh MOHATHAMU: (YHKUIMA, Tpaduk (QyHKIUH, HyIH
GYHKIUM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMs, HauOoJsblllee M HAaWMEHbIEE 3HAYEHUS (DYHKIUH;, yMEHHe
6 ONEpPUPOBATh MOHATHAMU: TMpsAMas ITPONOPIUOHAIBHOCTh, JIMHEHHAs
byHKUMsA, KBagpaTuyHas (QyHKIUSA, oOpaTHas MPONOPLUOHATBHOCTb,
napaboiia, runep0osa; yMeHue CTpouTh rpa@uku pyHKINN, UCTIONB30BaTh
rpaduKy 7Sl ONpENETCHUs] CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
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peleHns 3a/a4 U3 APYTUX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yMEHHE BbIpakaTh GOpMyIIaMU 3aBUCUMOCTH MEXKIY BETMUUHAMU

Ymenue OIepupOBaThH MOHSITUSMU: MOCJIEZI0BATEIbHOCTb,
apudmMeTHuecKas U TeOMEeTpUIecKasi MPOTPECCHH;, YMEHUE HCIIOIb30BATh

7 CBOIiCTBa mocneaoBaTeabHOCTEN, (POPMYIIBI CYMMBI U OOILIErO YjieHa MpH
pelIeHny 3a7a4d, B TOM YHUCIIe 3a7ad U3 JPYTuX y4eOHBIX MPEAMETOB H
peaTbHOU KU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ HAa MPOLEHTHI, A0JIH
¥ 4acTH, ABIDKEHHE, paboTy, IIEHy TOBAPOB M CTOUMOCTH MOKYIIOK U yCIIYT,
HAQJIOTH, 33Jayd M3 OOJIACTH YIPABICHMUS JUYHBIMU U CEMEHHBIMU
¢duHaHCAMM); YMEHHE COCTABIISATH BHIPAXKECHHUS, YPaBHEHU, HEPABEHCTBA U
CHUCTEMBI 110 YCJIIOBMIO 3aJa4M, HMCCIIEI0OBAThb IIOJy4YEHHOE pELIEHUE U
OLICHUBATh MPABJIONIO0OHOCTH MOTYUYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATHAMH: (PUTYpPa, TOUKA, OTPE30K, IpsIMasi, JIyd,
JOMaHasi, YroJ, MHOTOYTOJIEHUK, TPEYTOJIbHHK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHMI  TPEYTOJILHUKH,  TPSMOYTOJBHBIA  TPEYTOJIbHUK,
MeIuaHa, OHMCCEKTpHCa ¥ BBICOTAa TPEYTOJbHHKA, YETHIPEXYTONbHUK,

9 napajjieiorpaMM, — poM0O,  NPSMOYTOJIBHUK,  KBajpaT,  Tpamelus;
OKPYXXHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢burypamu; yMeHue pemiath 3a1a4u, B TOM YUCJIE U3 TOBCETHEBHOMN KHU3HH,
Ha HAaXOXJCHHWE I'€OMETPUYECKUX BEIMYMH C IMPUMEHEHHEM H3y4YCHHBIX
CBOWCTB Quryp u pakToB

VYMeHue onepupoBaTh IOHATHUSMHU: paBEHCTBO (Uryp, pPaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U NMEPHEHAUKYISIPHOCTD MPSAMBIX, YIOJ
MEXJY HNpSAMbIMH, NEPHEHIUKYJSAP, HAKIOHHAsA, NPOEKUMs, Mojodue
10 ¢uryp, nogoOHbIE TPEYrOJIbHUKH, CUMMETPUSI OTHOCHUTEIbHO TOYKU U
OpsSMOM; yMEHHE paclo3HaBaTb pPAaBEHCTBO, CUMMETPUI0 M TOA00HE
¢buryp, napajsuieaIbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMbIX B OKPY>KAIOILIEM
MUpe
VYMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, YroJl (BeJIWYMHA
yTIj1a, CAHYC U KOCUHYC yTJIa TPEYToJIbHUKA), IUIOIIa/lb; YMEHUE OIIEHUBATh
pasMepsl NpPEIMETOB M OOBEKTOB B OKpY)KAIOLUIEM MHpE; YMEHHe
IPUMEHSTH (POPMYJIbI IEPUMETPA U IUIOMIAIN MHOTOYTOJIbHUKOB, JJIMHBI
11 OKpY)KHOCTH ¥  IUIOIIagd  Kpyra, oObemMa  MpsSMOYTOJBHOTO
napajulefienunena;  yMEHWe  IPUMEHATh  IPHU3HAKW  PaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyTOJIbHUKA, TEOpEMY
[Tugaropa, TpUroHOMETPUYECKUE COOTHOLIEHUS JJIl BBIYMCIEHUS JUIMH,
PacCTOSHUH, IO

YMmeHue u3o0pakaTb IUIOCKME  (urypsl ¥ MX  KOMOMHAIMH,
IIPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM
CUMBOJIbHOMY OIIMCaHHIO

12

YMmeHne ONEpHUPOBATH MMOHATHAMU: NIPAMOYTOJIbHASA CUCTEMA KOOPAWHAT,
KOOpJMHAThl TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEECHUE BEKTOPA Ha

13 YUCJIO, CKAJSIPHOE IIPOM3BEJIECHHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIs IPEJICTABICHUSI IaHHBIX U PELIEHUS 3a/a4, B
TOM YHUCJIE U3 IPYTUX yUeOHBIX MPEAMETOB U peaibHON KU3HU

YMmenne OIICpHUPOBATE NOHATHAMMU: CTOJIOMKOBEIE U KpPYTOBEIC JHarpaMMmablI,

14
T8.6J'II/ILU>I, Cpe€aHee apI/I(l)MCTI/I‘leCKOC, MEauaHa, HauOobIIeE U
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HAaUMEHbIIIee 3HAYCHUS, pa3Max YUCIOBOTO HAaOOpa; YMEHHE W3BIICKATH,
MHTEPIPETUPOBATh U IPE0OPa30OBbIBaTh HH(POPMALINIO, TPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPaKaIOIy 0 CBOMCTBA U XapaKTEPUCTUKH
peallbHbIX MPOLIECCOB M SBIICHUH; YMEHHUE PACIO3HABATh W3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOLEM MUPE

YMeHue onepupoBaTh IOHATUSAMU: CIIy4alHbIM ONBIT (CiydalHBIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CJIy4aifHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHUE
HAaXOAUTh  BEPOATHOCTH  CIy4YalHBIX  COOBITUA B ONBITAXC
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE PEIaTh 331a4H

15 METOJIOM OpraHM30BaHHOrO Iepedopa U C HCIOJIB30BAHMEM IIpaBUIIa
YMHOXXEHUS; YMEHHE OIICHWBAaTh BEPOATHOCTH pEANbHBIX COOBITUH |
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHII B OKpYXAroIlleM MHUPE M B JKU3HHU; 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHIf; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MACCOBBIX SIBJICHUSX

YMeHnue BIOUpaTh NOAXOAAIMINN N3YUEHHbIN METO1 U1 PELLEHUS 3a1a4H,
IIPUBOJUTH IPUMEPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HHM, PacCIO3HABATh IPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKU B HMCKYCCTBE,

16
OMIMCBHIBATh OTACIIBHBIC BBIOAIOIMUECCA PE3YJIIbTAThI, IIOJYYCHHBIC B XOJIC
Pa3BUTHA MAaTEMAaTUKH KaK HAYKHU, IPUBOAUTH ITPUMCPbI MATEMATUICCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBCHHOM U BCCMHpHOﬁ HUCTOpHUHU
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCIICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 OOBIKHOBEHHBIEC U JCCATUYHBIE IPOOU, MPOICHTHI, OECKOHEUHBIE MEPHOIMUECKUE
’ npodu
1.3 PanmonanbHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1 4 JlefictBuTenpHble 4ucha. ApuPMETHYECKHE ONEpaluud C JICHCTBUTECIBHBIMU
quclIaMu
15 [Tpubnuxéunsle BHIMMCICHWA, MPABMIA OKPYIICHUS, NPUKUAKA M OLEHKA
pe3yJsibTaTa BEIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHbIe BbIpaXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ uenbiM MnokaszareneM. CTENeHb C palUOHAJIbHBIM IOKA3aTEJIEM.
CBoiicTBa creneHu
2.3 MHorouneHsl

2.4 Anrebpandeckas 1po0b
Apudmernueckuii KopeHb HaTypainbHOU creneHH. [leicTBusC apudMeTHIEeCKUMH

2.5 KOPHSIMU HAaTypaJbHOU CTENEHU
3 VYpaBHEHMSI U HEPABEHCTBA
31 Lensie n NpoOHO-pallMOHATbHbIE ypaBHEHHUA. CHCTEMBl M COBOKYIHOCTH
ypaBHEHU
39 Lensie u apoOHO-panmMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB
33 Pemnrenue TekcTOBBIX 3a7a4
4 YucnoBble OCIE10BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyna cI0KHBIX IPOILEHTOB
5 OyHKINH
OyHK1M, criocoOb! 3a1anus QyHkuuu. I'padux pynkunn. O0nacTp onpeaeneHus u
51 MHOkecTBO 3HaueHu# pyHkimu. Hynu Gynkiun. [IpomMexyTKn 3HaKOMOCTOSIHCTBA.
o [TpomMexxyTK MOHOTOHHOCTH (YHKIMUA. MakCUMyMbl U MHUHUMYMBI (YyHKIIUH.
HauOonbiiee n HaumeHblee 3Ha4eHUE GYHKIMU Ha TPOMEKYTKE
6 KoopaunaTs! Ha IpsAMOI U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gpurypsl u uX cBoiicTBa
7.2 TpeyronsHuk
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpudeCcKuX BEIUUYUH
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7.6

8.1
8.2
8.3
8.4
8.5

BekTopsl Ha IIII0CKOCTH
BeposiTHOCTB 1 cTaTUCTHKA
OrnucarenbHas CTaTUCTUKA
BepositHOCTB
Komb6unaropuka
MHoxecTBa

I'padmr
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YYEBHO-METOAUYECKOE OBECIIEYEHHE

Anrebpa, 7 kitace/ MakapsrueB FO.H., Munmrox H.I'., Hemmkos K.W. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBemienuey
Anrebpa, 8 kitacc/ MakapsrueB F0.H., Munmtox H.I'., Hemmkos K.W. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBemienuey
Anrebpa, 9 kirace/ Maxkapserue 10.H., Munnrox H.I'., Hemmkos K.W. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBemienuey
Anrebpa, 7 kimace/ Mepansak A.T'., ITonouckwuit B.b., SIxkup M.C.; nox
penakuueii [Togonsckoro B.E., O6mecTBo ¢ orpaHnueHHOM
oTBeTcTBeHHOCThIO M3naTensckuii ienTp « BEHTAHA-I'PA®Dy;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

Anrebpa, 8 kimace/ Mepaisak A.T'., ITononckwuit B.b., SIxkup M.C.; nox
penakuueit [logonasckoro B.E., O0uiecTBO ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PA®Dy;
AxunonepHoe o6mectBo «M3narenscTBo «lIpocsenienue

Anrebpa, 9 kitace/ Mepansak A.T'., ITonouckwuii B.b., SAxkup M.C.; nox
penakuueit [logonasckoro B.E., O01iecTBO ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PA®Dy;
AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemienne»

Anrebpa, 8 kitace/ CemenoB B.A., Tpenanmn A.C., Amenko 1.B.,
AxunonepHoe o6mectso «M3narenscrBo «lIpocsemienne»
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Jluct cornacoBaHus k gokymeHTy Ne 117 o1 17.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBaHne nHngyumnposaHo: 17.11.2025 09:37

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 laHvesa [.X. 17.11.2025 - 09:37
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