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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y o0yyaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeamnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHMs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue martepuana CHocoOCTBYET pPa3BUTHIO Y OO0yYaronuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro Kypca «Anredpa» orsoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. IloHATue panMoOHaNbHOrO 4YHCINA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJIbHbIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUS YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C ABYMs MEPEMEHHbIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
ciocoO0oM MOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPaBHEHMM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UncnoBble IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. AbGcmucca u opauHaTta
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢ynkiun. CpoiictBa pynkuwmii. Jlnneitnas gyukuus, e€ rpaduk. ['padux dpynkimm
y = |X|. I'padmuueckoe pelieHre JTHMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatuunblie TPUOIMKEHUST UPpAIMOHANTBHBIX yKcen. CBocTBa apudMeTnyecKux
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKEHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJgpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['paduyeckas uHTEpIIpeTalvsl YPABHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl II€peMEHHBIMU. lIpuMmepsl pelieHuss cucrem
HEJIMHEHHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oONpeAeseHus W MHOMXECTBO 3HAYCHHI
byukiuu. CiocoOsl 3aaHus PYHKIIHM.



I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuun no e€ rpaduky. Ilpumeps
rpadukoB GYHKINMA, OTPaXKAIOIMIUX PEATIbHBIE MPOIECCHI.

ODyHKIMY, OMUCHIBAIOIIME TNPSIMYI0 U OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oykuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KUIACC

Yuciaa v BIYMCICHUA

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIIA, KOHEYHBbIE U OCECKOHEUHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICHCTBUTEIbHBIC YUCITIA
KaKk OECKOHEUHbIE JAecATUYHble JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOXKECTBOM JEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU IPSAMOM.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl perieHnst ypaBHEHUM TPETbEN U 4ETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOe, a Japyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U MX CBOWCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIUU

KBagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPILMHBI TapaboJibl, OCb CAMMETPUU MapadOJIbL.



Ipaduxu dysxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMerpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHyecKo U TeOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX NUICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ Pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HAaBBIKA pPehICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEICTBUN JIsI OKPY>KaloIehd cpeabl, OCO3ZHAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, MOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABJICHHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOXKHBIEC J0Ka3aTeIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 11O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMM, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMaUU € WUTIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh H  (OPMYIHUpPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHHS 3a7aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUAYAJIbHON paboThl NpU pPELIEHUH YYEOHBIX MaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBAaTh M KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh TMpPH pEHICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKCHUS WM HEJOCTIDKCHUS IIEIIH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHily oOyueHus B 7 KjIacceoOydaIONIMICS TOJYYHUT CIICTYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BEIIONMHATE PUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPAXKEHUN. BBINONHATH NEHCTBUS CO CTENEHSMU C HATypajJbHbIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpHU3HAKKW  JETUMOCTH,  pa3lO)KEHWE Ha  MHOXKUTEIH
HaTypaJIbHBIX YHUCEIL.

Pemarb npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPOMOPLHUOHAIBHOCTHIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh ainredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHs OyKBEHHBIX BBIPQKCHUW MPHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHWS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YKCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pematp cuctembl 1ByX JIMHEHMHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N306paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3a/1aHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh BKOOPAWHATHOM IIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIHMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MpeAcTaBICHUs] W aHanu3a uH(opmaiuu,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJ1acceoOy4aromuiicss TMOJYYUT CJICAYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa30BaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIENBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHUs BEIPAXKEHUM JIs1 pEeUICHUsT Pa3IUYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEHIINE UCCIICIOBAHUS YPABHEHHUN U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexomuTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anrebpandeckoin
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIarh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBa (PYHKIUU 10 € rpaduky.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K koHmy oO0yuenus B 9 KkjacceoOyqarOmUNACA TMOJYYUT CIEIYIOIIHNE
MpEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHWs CTENEHEW C LEeNbIMUA MOKAa3aTesIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJpaTHBIC YPAaBHEHUs, YPABHEHUS, CBOISIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS UIIA CUCTEMBI JIBYX YPABHEHHU C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB QyHKIMH Bua: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPAaTUYHBIX (QYHKIUH MO UX rpaduxam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/1aHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



PemaTte 3a7aun, CBS3aHHBIE C YHCIOBBIMHU IOCJEA0BATEIBHOCTIMU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne n/m P Kourpoububie IIpakTHyeckue (nupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
2 UYucna u Berurcienus. KBagpatHeie KOpHU 16 1 https://m.edsoo.ru/7f417af8
3 VYpaBHenus u HepaBeHcTBa. KBanpaTHbie 14 bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpaThslii TpéxuiieH https://m.edsoo.ru/7f417af8
5 VYpaBueHus u HepaBeHCTBA. CUCTEMBI 13 1 bubnuoteka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
6 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 o .
YHKIHH. OCHOBHbIC OHATHA > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyrKumn. Hucsnossie GyHKumn o 1 https://m.edsoo.ru/7f417af8
9 Yucna v BerunciieHus1. CTeneHs ¢ [eIbIM 7 1 bu6mmorexa [IOK
ITOKa3aTeNeM https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 7 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 15 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 Dy 16 1 https://m.edso00.ru/7f419d08
bubnmorexa LIOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 17 1 https:/m.edsoo.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 6 https://m.edso0.ru/7f419d08
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS bu6nmorexa LIOK
7 . 17 1
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTebHbIe
padoThI padoTshI pecypenr
1 Jpobu 0OBIKHOBEHHBIE U IECATUYHBIC, TIEPEX0/] 1
OT OJTHOHM (OPMBI 3armucu Apodei K IpyToi.
2 [loHsiTHE palMOHAIIBHOTO YUCA U UX 3aMKCh. 1
3 Apudmerndeckue 1eiCTBHS ¢ palliOHATBHBIMA 1
YHCJIAMU: CII0)KEHHUE U BIYUTAHHE.
4 ApudmeTrnueckue IeHCTBUS ¢ palliOHAIbHBIMU 1
YUCJIAMU: CIIOKEHUE U BBIUUTAHHE.
5 Apudmernueckue IeMCTBUS ¢ palliOHAIbHBIMU 1
YHCJIAMU: YMHOKCHHE U JCIICHUE.
6 Apudmernueckue NeiCTBUS ¢ palliOHAIbHBIMU 1
YHC/IaMU: YMHOXEHHE U JIeJICHUE.
7 Apudmernueckue 1eiCTBUS ¢ pallMOHAIBHBIMU 1
quclIaMu
8 CpaBHeHue, ynopsi04iBaHIe PAlliOHATIBHBIX 1
qucen
9 CpaBHeHue, ynops104iBaHNe PAalliOHATIBHBIX 1
qucen
CreneHsp ¢ HaTypalIbHBIM [TOKA3aTEIEM:
10 orpejiesieHue, mpeoOpa3oBaHue BHIpAKEHUN Ha 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
OCHOBE OIIpEEIICHUS.
11 Brruucnenue 3naueHU BEIPOKCHUH, 1 bubnuoreka [JOK



https://m.edsoo.ru/7f4211de

coACpiKalnX CTCIICHU.

https://m.edsoo0.ru/7f421382

Brruncnienue 3HaueHUN BbIPAXKEHUM,

bu6nmoreka [IOK

12 COAEPIKAIIMNX CTENICHH. https://m.edsoo.ru/7f42154e
13 Brrunciienue u cpaBHeHUE 3HAYEHUN
BBIPAXEHUH, COIEPIKALUX CTEIICHH.
14 Crenenb ¢ HATYpaJIbHBIM [TOKA3aTEJIEM: 3aIUCh bubmmoreka [JOK
OOJIBIIINX YHCEIL. https://m.edsoo.ru/7f4218be
Tpu ocHOBHBIE 3a1aun HA qpodu. Pemenue
15 3aJ1a4 U3 peajbHON MPAKTUKU HAa YacTH U Ha
poowu.
16 Pemenue 3an1ay u3 peanbHON MPAKTUKU HA YaCTH
1 Ha ApooH.
[IpotieHTHI, 3aMKMCh MPOIEHTOB B BUJIE APOOH U
17 poOu B BUJIE TIPOLICHTOB. TpH OCHOBHBIE 3a]1a4K
Ha MPOLICHTBHI.
18 Perrenre 0oCHOBHBIX 3a/1a4y Ha TIPOLIEHTHI U3
peanbHON MPAKTUKHU.
19 [Ipu3Haku genuMocTu, pa3ioKeHUus Ha
MHOKUTEJH HAaTypalbHbBIX YUCEI
20 [IpusHaku genuMocTu, pa3ioKeHUus Ha
MHOKUTEJH HAaTypalbHBIX YUCEI
21 Peanbnbie 3aBucumoctu. [Ipsimas
MPOTIOPITMOHATBHOCTb.
99 Pemenue 3anau no treme "l[psimas
IIPONOPLIMOHAIBHOCTB .
93 Peanbupie 3aBucumoctn. OOpaTHas
MPONOPLIUOHAIBHOCTb.
24 Pemenue 3amau mo reme "OOparHas



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

IIPONOPLIMOHAIBHOCTD .

KontponbHas padota nmo teme "ParmoHanpHbIe

25 "
qucia
26 bykBenHsble Boipaxenus. [lepemennsle, bubmmoreka [JOK
YUCIIOBOE 3HAYCHUE BBIPAKECHUS C IEPEMEHHOM. https://m.edsoo.ru/7f41feec
97 [Tepemennsle. JlonycTrMblie 3HAUCHUS
MePEMEHHBIX
98 [IpencraBieHne 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU B BUJE POPMYIIBL.
29 Brruncnenus mo popmynam.
30 bykBeHHas 3anuch CBOMCTB JEHCTBUN HAJl bubnuoreka [IOK
YHUCIIAMH. https://m.edsoo.ru/7f41fafa
31 ToK1eCTBEHHO paBHBIEC BhIpaXXKEHUA. T0XKIECTBO. bubmmorexa [IOK
https://m.edsoo.ru/7f41fd70
[Ipeobpa3oBanre OYKBEHHBIX BBIPDAKEHUH,
32 pacKkpbITHE CKOOOK U TIPUBEJICHHUE IMTOA00HBIX
cllaraeMblX.
[Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH,
33 packpbITHE CKOOOK U MpUBEICHUE MOA0OHBIX
cnaraembixX. [IpaBuna npeobpa3oBanus
MIPOU3BEICHUS.
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuoteka [JOK
[0KA3aTeJIeM: YMHOKEHUE U JICJICHUE CTENIEHEH. https://m.edso00.ru/7f421382
CBolicTBa CTENEHU C HATYPAJIbHBIM
35 MOKa3aTeseM: BO3BE/ICHHE B CTETIEHb CTEIICHH, bubmorexa [IOK
HPOH3BEICHUA 1 HACTHOTO. https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIHHBIM bubnmnorexa [JOK

nokazatenem. [IpeobpazoBaHue BhIpaXEHUH,

https://m.edsoo.ru/7f4218be
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coACpiKalnX CTCIICHU.

OnHOWIEH U €ro CTaHAAPTHBIN BUJI. Y MHOKEHHUE bu6nmoreka [IOK
37
oxHOuJIeHOB. Bo3BeneHNE OJJHOUJICHA B CTCIICHb. https://m.edsoo.ru/7f42276e
38 MHorousieH u ero craniapTHeiil Buj. CTeneHp bubmmoreka [JOK
MHOTOYJIEHA. https://m.edso0.ru/7f422930
39 CoXeHHe U BEIYUTAHUE MHOTOUYJICHOB bubmorexa LIOK
https://m.edsoo.ru/7f422af2
40 C0XeHHe U BEIYUTAHUE MHOTOUYJICHOB bubmorexa HIOK
' https://m.edsoo.ru/7f422cc8
41 YMHOMXEHUE OJHOUYIIEHA HA MHOTOWIEH bubnnorexa [JOK
A ’ https://m.edsoo.ru/7f422fca
bubmuoreka [{OK
42 .
¥ MHOKEHHE MHOIOICHOB https://m.edsoo.ru/7f423182
bubnuoreka [IOK
4 I1 7.
3 peo0pasoBanue BhipaKeHHii https://m.edsoo.ru/7f42432a
44 dopMyIbl COKPAIIEHHOTO YMHOXEHUS: KBapaT bubnnorexa [JOK
CyMMBI U KBaJpaT pa3HOCTH. https://m.edsoo.ru/7f42464a
[Ipumenenne hopMyi1 KBagpaTa CYMMEI U
45 KBpa ara a3H¢())c1:H}II< n eoﬂ6p aSOBZZHIo bubmorexa HOK
P pv beodp https://m.edsoo.ru/7f424c12
BhIpakeHUH. KyO cyMMBbI 1 KyO pa3HOCTH.
46 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh bubmmnoreka HOK
KBaJpaToB. https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAILIEHHOTO YMHOKEHUS: bubmuoreka [IOK
npeoOpa3oBaHKe BBIPAKEHUN https://m.edso0o.ru/7f4251d0
48 Pa3noxeHrne MHOrOWIEHOB HA MHOKUTEIIH bubnunorexa LIOK
BBIHECEHHE OOIIEr0 MHOKUTEIS 3a CKOOKH. https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JI€HOB HA MHOXKHUTEIIN: but6mmoreka [IOK

npuMeHeHHne GopMyIT KBajipaTta CyMMBbI U

https://m.edsoo.ru/7f4237fe
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KBaapara pa3HoCTH.

Paznoxenne MHOTOYWICHOB HA MHOKHTEIIN .

bu6nmoreka [IOK

50
npuMeHeHne (GOpMYITbl pa3HOCTH KBAJAPATOB. https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOUJICHOB HA MHOXKHUTEIIH.
59 Konrtponsnas padora no reme "Anredpanyeckue
BbIpakeHus"
53 VYpasuenue. Kopenb ypaBHEHHUSI.
JInHeliHOe ypaBHEHME C OJHOU IIEPEMEHHOM.
54 Yucno kopHel nuHeHoro ypasHenus. [IpaBuna
npeoOpa3oBaHus ypaBHEHUS. PaBHOCHIIBHOCTD
YpaBHEHUH.
JIuneitHoe ypaBHEHHE C OIHOM EPEMEHHOM, bubnuoreka [IOK
55 . .
pelLIeHNE JIMHENHBIX YPABHEHUI https://m.eds00.ru/7f420482
56 JIuneliHOe ypaBHEHHE C OJHOMN EPEMEHHOM,
pelnIeHne JIMHENHBIX YPaBHEHUN
57 CocraBrneHre ypaBHEHUH MO YCIOBHIO 3a7a4u brbmmorexa [IOK
P 4 AAT: https://m.edsoo.ru/7f42064e
58 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH brbmmorexa [TOK
A RO YP https://m.eds00.ru/7f420806
59 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH brbmmorexa [TOK
A RO YP https://m.edsoo.ru/7f4209a0
60 Pemrenue 3aa4 ¢ mTOMOIIBI0 ypaBHEHUH bubmmorexa [JOK
a HIbIO ¥P https://m.edsoo.ru/7f420e6e
61 JIuHeltHOe ypaBHEHUE C ABYMS TIEPEMEHHBIMA bubmorexa [TOK
P ABYMA Tiep ' https://m.edsoo.ru/7f427¢c32
[IpsiMoyToNbHAS CICTEMa KOOPIMHAT Ha
POyt . P bubnuotexa [JOK
62 TUIOCKOCTH. JIMHEHHOe ypaBHEHHUE C ABYMS

NEpECMCHHBIMU U CT'O Tpa(bI/IK

https://m.edsoo.ru/7f427e8a
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JInHeliHOe ypaBHEHME C BYyMs [IEPEMEHHBIMU U

bubnunoreka LIOK

63 ero rpaduk. https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € ABYMs
[IEpEMEHHBIMU
65 Pemenue cucrem JIMHEHHBIX YpaBHEHUM C IBYMS
MepeMEHHBIMU TpadUIEeCKUM CIIOCOOOM.
66 Pemenne cucreM qByX JIMHEWHBIX YPAaBHEHHH C
JBYMSI IEPEMEHHBIMU CIIOCOOOM IOJICTAaHOBKH.
67 Pemenue cucreM ypaBHEeHUN CIOCOOOM bubnnoreka [JOK
IIOJCTaHOBKH. https://m.edsoo.ru/7f4284de
68 Pemienue cuctem ypaBHeHH ciocoOoM Bbu6moreka [JOK
CIIO’KECHHS. https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHH criocoOom Bbu6mmoteka LJOK
CIIOKCHHS. https://m.edsoo.ru/7f4287d6
20 [Tpumepsl })eHIeHI/IS[ 3a/1a4 C MMOMOIIBIO0 CUCTEM
YpaBHEHUH.
71 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPABHEHHH.
79 KonTponbhas padota no teme "JIunelinbie bubmuoreka [IOK
ypaBHEHHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha MpsIMOH. bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bu6muoreka [JOK
4 HczoBbIe MpOMEXK Y TKiL https://m.edsocL>.Iru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 Paccrosinne Mexny AByMs TOUKaMH
KOOPJAMHATHOU IIPSAMOM
77 Paccrosinre Mexay AByMs TOUKaMH

KOOPJIMHATHOM MPSIMOi
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[IpsimoyronbHas cucreMa KOOpAMHAT Ha

bubnunoreka LIOK

78 IUIOCKOCTH, OcH OX 1 Ovy. AoOcmucca u opuHaTa https://m.edsoo.ru/7f41e16e
TOYKH Ha KOOPJMHATHOM TNIOCKOCTH.
. bubnnorexa [{OK
79 Urenue rpa)uKoB peaibHBIX 3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
80 Urenue rpa)uKkoB pealbHbIX 3aBUCUMOCTEH
bu6nmoreka [IOK
81 Honsrne Qynicunn https://m.edsoo.ru/7f41ef06
82 I'padux pyHKIIIN
. . bubnuoreka [{OK
83 CBoficTa ynicunii https://m.edsoo0.ru/7f41f078
N . bubmuoreka [{OK
84 CBoficTra (ynicunii https://m.edsoo.ru/7f41f1fe
. bubnuoreka [IOK
85 Jluneitnas pyHknus u ee rpaduk. https://m.edso00.ru/7f427282
. bubmuoreka [IOK
86 Jluneitnas pyHknus u ee rpaduk. https://m.edsoo.ru/7f427412
N bubmuoreka [JOK
7 IT
8 OCTPOCHHE rpagpHKa MHCHHONH (pymicH https://m.edsoo.ru/7f426d1e
88 [TocTpoenwne rpaduka TMHEHHOH QyHKIIH
89 I'paduk pynkumn y =[x|
90 I'paduk GyHKIMA ¥ = X°
bubnunorexa LIOK
1 r =x°
o paduic pymim y =x https://m.edsoo.ru/7f41e8a8
but6mmorekxa [IOK
2 K - .
o YCOUHO-3aNAHHbIE QYHKLIAH https://m.edsoo.ru/7f41ed80
93 Kycouno-3ananHblie QyHKINN.
94 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu
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https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

O606mienue no Teme "Koopannats! U rpaduky.

% OyHKIMK". !
KonTponpHas padota mo Teme "KoopauHAThI 1
96 rpaduku. @ynkuun" / Beepoccuiickas 1
npoBepouHas paboTa
97 Hrorosas koHTposapHas padota / Beepoccuiickas 1
IpoBepoyHasi pabora
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubmmoreka [JOK
Kypca 7 knacca, 00001IeHre 3HaHHUH https://m.edsoo.ru/7f429f32
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubnuoreka [IOK
99 . 1
Kypca 7 Kimacca, 0000IIeHre 3HAaHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1 bubnnorexa [JOK
Kypca 7 kinacca, 00001IeHre 3HaHHUH https://m.edsoo.ru/7f42a27a
101 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kinacca, 00001IeHre 3HaHHUH
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B 1 bubmuoreka [IOK
Kypca 7 kiacca, 000011eH1e 3HaHUIA https://m.edsoo.ru/7f42a900
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema YpoOKa B KOHTpOJ‘IbHLIe HpaKanecKHe 05pa3OBaTeJIbHLIe
cero padoThbI padoTbI pecypcbl
bubnunorexa LIOK
1 A 1
JreOparecicas 1podh https://m.eds00.ru/7f430382
5 JonycTuMble 3HaYEHUS TEPEMEHHBIX, 1
BXOJISIIIMX B aNreOpandecKkre BhIPaKEHUS
3 JomnycTrmble 3HaYeHHsI IEPEMEHHBIX, 1
BXOJISIIIMX B aNreOpandecKkre BhIPaKECHHS
4 OcHOBHOE CBOMCTBO ayiredpandeckon 1 bubmmoreka [JOK
Ipodu https://m.edso0o.ru/7f4308e6
. bubnuorexa [JOK
> Coxpawenie apodei L https://m.edsoo.ru/7f430a8a
. bubmuoreka [JOK
0 Coxpatenie apodei L https://m.edsoo0.ru/7f430f44
bu6nmorexa LIOK
7 i 1
Coxpawenie apodei https://m.edsoo.ru/7f430f44
3 CrnoxeHue ¥ BbIYUTaHHE AJIre0OpandecKux 1 bubmmnoreka HOK
npoOeit ¢ 0IMHAKOBBIMHU 3HAMEHATEIISIMH. https://m.edsoo.ru/7f43128c
9 CrnosxeHue ¥ BBIYMTaHHUE alNredpandeckux 1 bu6muoreka [JOK
Ipo0el ¢ pa3HbIMU 3HAMEHATEIISIMH. https://m.edso00.ru/7f4315c0
10 YMHOKEHHEe anredpandeckux Jpooeii. 1 bubnmnoreka [JOK
Bo3Benenue nqpobu B CTENEHb. https://m.edsoo.ru/7f4318c2
bubnunorexa LIOK
11 7. 1
flenenne anredpaitcciux apodei https://m.edsoo.ru/7f431a20
12 [IpeoOpazoBanue BBIpAXKEHUIH, 1 bubmuoteka [IOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20

COJIepIKalINX anredpandeckue Ipoodu

https://m.edsoo.ru/7f43259¢c

13 [IpeoOpa3zoBanue BhIpaKEHUH, 1 bubnmnoreka HOK
CoOJIeprKalINX anredpandeckue Ipoodu https://m.edso0o.ru/7f432736

14 [IpeoOpa3zoBanue BbIpaKEeHHIH, 1 bubnmoreka [JOK
coJiepXKanux ajaredpandeckue 1poou https://m.edsoo.ru/7f432736

15 KonTtponpHast pabora o Teme 1 Bu6mumoteka [JOK
"AnreGpanyeckas Jpoop" https://m.edsoo.ru/7f431d36

. bubnnoreka [JOK

16 KpanparHbiit kopetth i3 e L https://m.edsogru/7f42d452

17 [TonsiTHE 00 MPPANMOHAITEHOM YHCIIE. 1 bubnnorexa [JOK
JlericTBUTENbHBIC YUCTIA. https://m.edsoo.ru/7f42eaaa

18 JlecaTuunble npuOInKeHus 1
UpPpaLMOHATIBHBIX YHCE

19 JlecsaTuanbie TpUOIMKESHUS 1
UppalMOHATIBHBIX YHCET

20 JelicTBUTENbHBIE YKCIIA 1

21 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1

22 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1

23 Apudmerndeckuil KBapaTHbIM KOPEHb 1

24 VYpaBHeHue Bua X* = a 1

o5 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bu6muoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862

26 CgoiicTBa apu(PpMETHIECKUX KBAAPATHBIX 1 bubnuotexa [JOK
KOpHEU https://m.edso00.ru/7f42d862

97 [Tpeobpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, 1 bubmuorexa [IOK
COJIepKAMNX KBAJIPAaTHbIE KOPHU https://m.edsoo.ru/7f42dd26

28 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, 1 bubmuoteka [IOK



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

CoJIepKaliX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

29 [IpeoOpazoBaHKe YNCTOBBIX BHIPAKCHHH, bubnmnoreka HOK
COZEpKAIIMX KBaJPATHBIE KOPHU https://m.edsoo.ru/7f42e0be
30 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, bubnmoreka [JOK
CoepKaIlINX KBaJPAaTHbIE KOPHU https://m.edso00.ru/7f42e262
31 KonTtponpsHas pabora o Temam Bu6mumoteka [JOK
"KBanparsbie kopHu" https://m.edsoo.ru/7f42ec80
bubnuoreka [{OK
32 Kpanpartoe ypasiieiite https://m.edsogru/7f42ee1a
33 HenonHoe kBagpaTHOE ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
34 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
35 dopmyna KOpHEH KBapaTHOTO YpaBHEHHS bubmorexa LIOK
https://m.edsoo.ru/7f42f158
36 dopmyna KOpHEH KBaIpaTHOTO ypaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42f3f6
37 ®dopmyna KOpHEH KBapaTHOTO YpaBHEHHS bubmmorexa [TOK
https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
38 Teopema Brtera https://m.edSO(])_.[ru/7f42fefO
bubnmnoreka [JOK
39 Teopema Buera https://m.edsol_.[ru/7f430076
40 Pemenue ypaBHeHU, CBOASIIUXCS K bubmuorexa [IOK
JIMHENHBIM KBaJIpaTHBIM. https://m.edso0o.ru/7f43c542
41 Pemienue ypaBHeHuM, CBOASIIMXCS K bubnunorexa LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
42 [Tpocreiimue ApoOHO-pallnOHAIbHBIE bu6muoreka [JOK



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

yYpaBHEHUs https://m.edso0o.ru/7f4328¢6
[Ipocreiimme 1poOHO-paIMOHATILHEIE bubnmnoreka HOK
43
yYpaBHEHUS https://m.edsoo.ru/7f432b6e
44 Pelienne TeKCTOBBIX 3a/1ay C TOMOIIIBIO bubnuorexa [IOK
KBaJ[paTHbIX YPAaBHEHUI https://m.edsoo.ru/7f42f75c
45 Penienne TeKCTOBBIX 33124 ¢ IOMOIIBIO bubnunorexa LIOK
KBaJpaTHbIX YPAaBHEHUU https://m.edso00.ru/7f42f8f6
46 KBaapatHbiii TpEXuiieH
47 KBagparssiii TpéxuneH
48 PaznoxxeHne KkBagpaTHOro TPEXUIICHA Ha bubnnorexa [JOK
MHOHUTEIH https://m.edsoo.ru/7f42fd38
49 PaznoxeHune kBanpaTHOro TpEXuaeHa Ha bubmmoreka [JOK
MHOKUTENH https://m.edsoo.ru/7f42fd38
KonTposabnas pabora no teme
50 "KBanparHbsle ypaBHeHUs. KBagpaTHbIii brbmmorexa [TOK
" https://m.edso0.ru/7f4301f2
TPEXWIEH
JInneliHOE ypaBHEHME C 1ByMs
o1 NEePEMEHHBIMHU, €ro rpauK, MIPUMEpHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JIuneliHOe ypaBHEHHE C IBYMS
52 NEPEMEHHBIMH, €T0 rpaduK, IpUMEpHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JInneliHOe ypaBHEHME C IBYMs
53 HEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
peIlIEeHUs] ypaBHEHUH B IIEJIBIX YU CIIAX
54 Pemenue cucrem IByX JTUHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
55 Pemenue cucreM AByX JTUHEHHBIX



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4301f2

YPaBHEHUN C ABYMs IIEPEMEHHBIMU

Pemienune cucrtem IByX JTUHEHMHBIX

56 .
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
57 [Ipumepsl penieHrst CUCTEM HEJTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
58 [IpuMepsl penieHus: CUCTEM HEJTMHEHHBIX
YPaBHEHHUH C ABYMsI IEPEMEHHBIMU
['paduueckast UHTEpIIpeTaLs YPAaBHEHUS C
59 cpeMe cHcTe it bubnuoreka [{OK
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
M pu https://m.edsoo.ru/7f43d6d6
YpaBHEHUH € ABYMS IEPEMEHHBIMU
['paduueckas UHTEpIIpeTaLs YPAaBHEHUS C
60 JBYMsI IEPEMEHHBIMU ¥ CUCTEM JIMHEWHBIX bubmmorexa LIOK
M 111 https://m.edsoo.ru/7f43d6d6
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
61 Pemenmne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM YpaBHEHUH
62 Pemienme TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEM ypaBHEHUH
63 KonrtponsHas padora no reme "Cucremsl
ypaBHeHHH"
64 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
65 UucnoBble HEPABEHCTBA U UX CBOMCTBA
66 HepaBeHcTBO ¢ 0/1HOI TepeMEHHOMN
JIvHeitHbIe HEpaBEHCTBA C OAHOM
67 CDEMEHHOI - bubmuoreka [{OK
MEPEMEHHOI U UX pelIeHHE.
P P https://m.edso00.ru/7f42c692
PaBHOCMIIBHOCTH HEPABEHCTB.
68 JIuneiiHble HEpAaBEHCTBA C OJHOU bubmuoteka [IOK
[IEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42c840
69 Jlunelinbie HEPaBEHCTBA C OJTHOM



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

IIEPEMEHHOMN U UX PEILICHUE

20 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM bubnmnoreka HOK
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
71 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEILICHUE
H300paxenue pemieHus JMHEHHOTO
73 HEPaBEHCTBA U UX CUCTEM Ha YUCIIOBOU bubmmorexa LIOK
N https://m.edsoo.ru/7f42c9e4
psIMOI
N300paxenue pemieHus JMHEHHOTO
74 HEPABEHCTBA U UX CUCTEM HA YHCIIOBOM bubmmorexa [JOK
~ https://m.edsoo.ru/7f42c9e4
npsIMOi
75 KonTtponbsHast pabora mo Temam
"HepaBencrsa"
bubmmnoreka HOK
76 Honstie Py https://m.edsogru/7f433c12
77 OO6nacth ornpeesieHus] 1 MHOYKECTBO bubmuoreka [JOK
3HauYeHUN QYHKIUU https://m.edso0o.ru/7f433d84
78 Crioco0b! 3a1aHus PYHKIUI
79 I'padux pynkmm
80 CgoiicTBa GyHKIIUH, UX OTOOpaKEHHE Ha
rpaduxe
81 Urenue u noctpoeHue rpagukoB QyHKIHIA
82 [Tpumeps! rpadukoB QyHKIMA,
OTpakaroIlIUX peajbHble IPOLECCHI
83 DYHKIHUH, OMUCHIBAIOLIUE TPSIMYIO U bubnmnorexa [JOK

00paTHYIO IPOMOPIIMOHATIEHBIC

https://m.edsoo.ru/7f434bbc



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

3aBHCUMOCTH, UX rpaduku

84 ['unepOoma
85 lunep6ona
bubnunorexa LIOK
— 2
86 Ipadpmxc dpymrmm y =x https://m.edso0.ru/7f4343e2
bubnunorexa LIOK
— 2
87 Tpadux pynxumn y = x https://m.edsoo.ru/7f434572
q) = 25 = 37 = VX’ =X :
88 YI;)KHHHK};eXeIEIIeHze . aBHeH}II/Iﬁ |1/1 | bubmorexa HIOK
paguHecKoe p N P https://m.edsoo.ru/7f434d38
CHCTEM ypaBHCHUH
89 KonTtposnpsHas padora no teme "[lonsitue bubnuoreka [IOK
byHKIIIN" https://m.edsoo.ru/7f434eb4
90 C bubmuoreka [IOK
TCICHD € HETBIM HOKA3aTeICM https://m.edsoo.ru/7f4354a4
CranmapTHas 3anKch yucia. Pa3mepsr
0 OB O aroIero a (o
01 0OLEKTOB OKPYAKAIOLICTO MHPa (OT bubmuoreka [{OK
SJIEMEHTAPHBIX YACTHI] 0 KOCMHYECKUX https://m.edsoo.ru/7f436098
00BEKTOB), JUTUTEIILHOCTH MTPOIIECCOB B
OKPY’KaroIeM MUpe
92 Csoii €JIBIM TT0Ka3aTeIeM bubmorexa LIOK
BOHCTBA CTEHCHH € Hel T https://m.edsoo.ru/7f435648
93 CBolicTBa CTENEHU C IEIBIM MTOKA3aTeIEM bubmmorexa TIOK
1 https://m.edsoo.ru/7f435648
94 Cnolii HUA JIBIM [IOKA3aTeIEM bubmmorexa TIOK
BOMCTBA CTCIEHH € e oxasatese https://m.edsoo.ru/7f435648
95 Cnolii nEeHU JIBIM [IOKA3aTeIEM bubmorexa TIOK
BOMCTBA CTCICHH € e oxasate https://m.edsoo.ru/7f43599a
96 KonTtponbHas padora no teme "Cremnens ¢



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

nensiM nokaszarenem” / Beepoccuiickast
npoBepoyYHas padora.

Wrorosas pabora / Beepoccuiickas

97 1
npoBepouHas pabora.
IToBTOpEHKE OCHOBHBIX MOHATUN U
98 METOI0B KypcoB 7 1 8 Ki1accoB, 00001eHne 1 Bubmorexa IIOK
Hv P ’ H https://m.edsoo.ru/7f43736¢
3HAHUMI
[ToBTOpEHHE OCHOBHBIX IMOHATHH H
99 METOL0B KypcoB 7 1 8 KiiaccoB, 000011eHHne 1 Bubmorexa LIOK
Hv P ’ H https://m.eds00.ru/7f437510
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHI U
100 METOJIOB KypCcOB 7 ¥ 8 Kj1accoB, 00001eHNE 1 Bubmorexa LIOK
. P ’ https://m.eds00.ru/7f4376b4
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHH U
101 METOI0B KypcoB 7 1 8 Ki1accoB, 00001eHNe 1 Bubmorexa LIOK
HU P ’ B https://m.edso00.ru/7f436b88
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHITUH H
102 METOL0B KypcoB 7 1 8 Ki1accoB, 0000111eHNE 1 Bubmorexa LIOK
HU P ’ Hl https://m.edso00.ru/7f437858
3HAHUMN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
New/m - Tema ypoka Kourposnbubie  IpakTuueckue tupposbIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
PanonanbHble yncia, UppalvoHaAIbHbIE
1 qucia, KOHEYHbIE U OECKOHEUHbIE 1
JecATUYHbIE poOu. MHOKECTBO
NEHCTBUTENBHBIX YHCEN
JlelicTBUTEIbHBIE YUCIIA KaK OECKOHEUHbIE
JecaTudHble qpodu. B3aumuo
2 OJTHO3HAYHOE COOTBETCTBHE MEKIY 1
MHO>KECTBOM JIEHCTBUTENbHBIX YUCEN U
MHO>ECTBOM TOYEK KOOPANHATHOW MPSIMOMN
CpaBHEHHE IEHCTBUTENIBHBIX YHCET,
3 apupmeTHyecKue JefcTBuUs C 1
JeCTBUTENLHBIMU YHCIIaMU
4 [TpubnmxEHHOE 3HaUCHNE BEITUUNHBI, 1
TOYHOCTb MPUOIVKEHUS
5 Oxkpyrienue gucen 1
6 OxpyrieHne uncen
7 [Ipukuaka u oleHKa pe3yabTaToB 1
BBIYHCIICHUI
3 JIuneitHoe ypaBHeHMe. Pemenne TMHENHbIX 1 bubmmorex [JOK
ypaBHEHUU https://m.edsoo.ru/7f43bf66
9 JInnelinoe ypaBHeHue. Pelienue 1

ypaBHeHPIﬁ, CBOJSAIIUXCS K TUHEHHBIM



https://m.edsoo.ru/7f43bf66

10

KBagparHoe ypaBHenue. Pemienue
KBaJIpaTHBIX YPABHCHUM.

bubnunorexa LIOK
https://m.edsoo.ru/7f43c542

11

12

KBagparHoe ypaBHenue. Pemienue
YpaBHEHUM, CBOSIINXCS K KBaJAPATHBIM
[lenbie ypaBHEeHUS. Pelienune nenbix
YpaBHEHUM.

bubnmoreka [IOK
https://m.edsoo.ru/7f43c542

13

[IpuMepsl penieHus: ypaBHEHUN TPETbEeU U
4eTBEPTOM CTENEHEN pa3I0KEHUEM Ha
MHOKHTENH

bubnunoreka LIOK
https://m.edsoo.ru/7f43c3d0

14

Pemenne ypaBHEHUH TPEThEN U YETBEPTOU
CTEIEHEH C IIOMOIIBIO PA3IOKEHUS
MHOT'O4JIEHAa Ha MHOKHUTEIIN.

bubnuoreka [{OK
https://m.edsoo.ru/7f43c3d0

15

16

BI/IKBaI[paTHBIe YpaBHCHHA.

Pemennie OMKBagpaTHBIX YpaBHEHUH.
Merton 3aMeHBI IEPEMEHHOM.

17

18

19

Pemenue npoOHO-paliiOHaNbHbBIX
yYpaBHEHUN. AITOPUTM.

Pemenue 1po6HO-paiMoOHaIBHBIX
ypaBHEHUH

Pemienue 3a1au ¢ mOMOIIBIO APOOHBIX
ypaBHeHuil. CocTaBieHue JpoOHOTro
ypaBHEHHUS IO YCIOBHUIO 33Ja4H.

bu6nmorexa LIOK
https://m.edsoo.ru/7f43c9b6

bubnmorexa LIOK
https://m.edsoo.ru/7f43c9b6

20

21

Pemienue 3a1a4 ¢ mOMOIIBIO APOOHBIX
YPaBHEHUM.

KopHu, He ynoBIETBOPSIOLIUE YCIOBUIO
3aJ1a4u.

Pemenue 3amaq ¢ momMomip0 1poOHBIX
YPaBHEHHUHU.

22

Kontponbras padota mo teme "YpaBHEHHS



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

C OJIHOM TIepeMeHHOM1"

23

24

YpaBHEHHE C IByMsI IEPEMEHHBIMU H €TI0
rpadux
YpaBHEHHE ¢ IByMsI IEPEMEHHBIMU H €TI0
rpaduk

bub6nmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bubnunorexa LIOK
https://m.edsoo.ru/7f43d0b4

25

Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ pelICHUE.
I'padpuueckuit meToq

26

27

28

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU U €€ pEelLICHUE.
Metoa noaCTaHOBKU

Cucrema 1ByX JTUHEHHBIX YPABHEHUH €
IBYMs IEPEMEHHBIMU U €€ PEILICHUE.
Merton cioxeHus

Pemenue cucrem 1ByX JTMHENHBIX
YPaBHEHUH C IBYyMS IIEPEMEHHBIMH.

29

Pemenne cucreM qByX ypaBHEHUH, OTHO U3
KOTOPBIX JINHENHOE, a IPyroe — BTOPOH
crenenu. ['paduueckuit cocod

bu6mmoteka IIOK
https://m.edsoo.ru/7f43d23a

30

31

32

Pemenne cucreM qByX ypaBHEHUH, OTHO U3
KOTOPBIX JINHENHOE, a IPyroe — BTOPOH
crenenu. Crocob Mo CTaHOBKH.

Pemrenue cucreM AByX ypaBHEHUM, OTHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPO
creneHu. Croco6 coKeHwsl.

Pemrenue cucreM ypaBHEHUN ¢ IBYMS
MepEMEHHBIMHU.

bu6nmorexa LIOK
https://m.edsoo.ru/7f43d55a

33

HccnenoBanue cuCTeMbl ABYX JIMHEHMHBIX



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

YPaBHEHUH C JBYMS IIEPEMEHHBIMU

34

35

Pemenue TekcTOBBIX 3a/1a4
anreOpandecKuM crocooom

Perienue TekcToBBIX 3a/1a4
anredpanvecKuM crocooom

36

KonTpomnpHas padota o Teme "CucreMsl
ypaBHEHHUH"

37

38

Oyukuus. CiocoObl 3a1aHus QYHKIUU.
CaoiicTBa ¢yHKIH. YUETHOCTH H
HEYETHOCT.

I'paduiku 1 CBOICTBA HEKOTOPBIX BUIOB
GbyHKIHi.

39

KBanparnunast pyHkums u ee rpapux
(mapabomna). Bepuinna napaboisl, ocbh
cummMetpuu. [Toctpoenue rpadpuka
KBaJpaTUYHON (YHKIIUH 10 TOUKAM.

40

CBoiicTBa KBaApaTUUHON PyHKIMU:
00JIaCTh ONpENIEIECHUs, MHOKECTBO
3HAYEHUH, HYIIU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, TPOMEKYTKN
BO3pacTaHMs U yObIBaHMs, HauOOJIbIlIee U
HauMEHbIIIEE 3HAYECHHUS, YETHOCTD.

41

Haxoxxnenue 3Hauenuit GyHKuu, npu
3aJJaHHBIX 3HAYEHUSX apryMEHTa 110
¢dbopmyne unu 1o rpaduky 1 Ha0OOPOT.
Hccnenoanue GyHKINM 10 ee rpaduky.

42

o 2
I'padux u cBoiicTBa pynkuuu y=ax“. Ocb
CUMMETPUU NapadoJIbl.




Casur rpaduka GyHKIHA y=ax2 BJIOJIb OCH

43
OpJMHAT.

44 Ceur rpaduka GYHKIUK y=ax’ BIOJIb OCH
a0crucc.
[IpeoGpaszoBanue rpaduka GyHKIHE y=ax”

45 JUTsl IOCTPOEHUS rpaduka BUIa
y=a(x+p)°+q
I'padux pynkunu y:ax2+Bx+c.

46 Beruucienne KoopJMHAT BEPILUHBI
napaboJisl 1o Gopmyre.

47 [Toctpoenue rpadrka KBaapaTUIHON
(YHKIUH 110 aJITOPUTMY.
[Toctpoenue rpadrka KBaapaTHIHON

48 (YHKIMH U ee UCCIIeI0BaHuE.
Cxemaruueckoe n3o0paxenue rpapuka
byHKIIUN FaX2+Bx+C
I'padukn pynxumit y=k/x,y =a + L .

49 X+b
[IpencraBienne 06 aCUMIITOTAX.

50 I'paduku dpynkumii y=kx, y=kx+b, y—|x.

o1 I'padukn QyHKIMHA y — /X , y = /x

52 KonrtponbHast pabora «DyHKIUN
Yucrnosele HepaBeHCTBA. OO1IME CBONWCTBA

53 HepaBeHCTB. HepaBeHCTBO ¢ IEpEMEHHOM.
Crporue u HeCTporue HepaBeHCTBa.
IIpoBepka cnpaBeUIMBOCTY HEPABEHCTB

54 HII))I/I Sal;aHHBII))( 3HAYEHUAX Hepé)MeHHI)IX. Bubmmorexa [IOK

Omnpenenenne rpaHul] BbIpaKEHUH NpU

https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43ad5a

MMOYJICHHOM CJIOKCHHUU U YMHOKCHHUU

HEPaBEHCTB.
JInHeHbIE HEPAaBEHCTBA C OJHOM bubnmnoreka HOK
55 .
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
I'paduueckas nmtocTpanus pemeHus
56 HepaBeHcTBa. KonnuecTBo pemieHuit bubmmorexa [JOK
P . ’ p https://m.edsoo.ru/7f43af08
JIMHEWHOTO HEPABEHCTBA.
JIunelinble HEPABEHCTBA C OJTHOM bubmmoreka [JOK
57 .
MEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f43af08
58 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX pELICHUE
59 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN U UX pelIeHUE
60 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U UX pelIeHUE
KBaaparHoe HEpaBEeHCTBO U €T0 PEIICHUSI.
Pemenne kBagpaTHBIX HEPABEHCTB:
61 WCTIOJIb30BaHNE CBOMCTB U rpaduka brbmmorexa LTOK
. p https://m.edso0o.ru/7f43b098
KBaJlpaTUYHON (QYHKIMH. 3aKcCh pelieHus
KBaJpaTHOTO HEPABEHCTBA.
6 Pemenue kBagpaTHBIX HEPABEHCTB. bubmmnoreka HOK
https://m.edsoo.ru/7f43b21e
63 Pelenne kBagpaTHBIX HEPABEHCTB: METO/L bubnuoteka [JOK
MHTEPBAJOB. https://m.edsoo.ru/7f43b5a2
64 KBanmparHbie HEpaBEeHCTBA U X CBOMCTBA.
65 CucremMsbl HEpaBEHCTB C OTHOM NIEPEMEHHOM:
KBaJIpaTHBIE.
66 Pemenune cucreM KBaJipaTHBIX HEPABEHCTB C

OJTHOW MEPEMEHHOM.



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

['paduueckas HHTEpIIPETAIUS HEPABCHCTB

67 U CHUCTEM HEPaBEHCTB C JBYMS bubmorexa LIOK
P AR https://m.eds00.ru/7f43b098
MIepEeMEHHBIMU
['paduueckas HHTEpIIpETAIUS HEPABCHCTB

68 Y CHCTEM HEPaBEHCTB C ABYMS
MIEPEMEHHBIMH

69 KonTponbnas pabora no teme
"HepaBencrsa"

20 Yucnosele nociienoBareabHOCTH. [TpuMepsl bubnnorexa [IOK
YHCIOBBIX IMOCIEN0BATEILHOCTEMN. https://m.edsoo.ru/7f43e6¢c6
3asiaHue 1oCe10BaTeIbHOCTH

71 eKyppeHTHOH GopmyIoit u hopmyoit N- bubmorexa LIOK
PeKyPP Py pMY https://m.edsoo.ru/7f43ebda
ro 4JieHa

ApudmeTrnueckas mporpeccus u ee
cBoiicTBa. Pa3HocTh apupmMeTnueckoi
7 nporpeccun. PopMyia 0OIIEro uieHa. bubmmorexa IIOK
N3o0pakenne 4jieHOB apuPpMETHICCKOM https://m.edsoo.ru/7f43ed7e
MIPOrPECCUr TOUKaMHU Ha KOOPJMHATHON
IJTOCKOCTH. JIMHENHBIN POCT.
73 Apudmernueckas nporpeccus. Dopmyna n- bubmmnoreka HOK
ro uneHa. Haxoxxaenue n-ro uieHa. https://m.edsoo.ru/7f43f3b4
74 Apudmernueckas nporpeccus. opmymna n- bubmuoteka [IOK
ro 4JeHa. https://m.edsoo.ru/7f43f58a
CyMMa mepBbIX HECKOJIBKHX YJICHOB
75 apupmeTHuecKoit nporpeccuu. Brio bubmmorexa LIOK
P portp ' A https://m.edsoo.ru/7f43ef2c
bopmybl
dopmyna CyMMBI TIEPBBIX HECKOIBKUX
PYyIIa EyM P N but6mmoreka [IOK
76 YJICHOB apu(hMETHUECKON POTrpeccuu.

Brruncnenus o popmyse.

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

77

I'eomeTpuueckas mporpeccus. 3HaMeHaTeb.
®opmymna obriero wieHa. M3o0paxenue
YJICHOB T€OMETPUUECKOIN MPOTPeccuu
TOYKaMU Ha KOOPJIUHATHON TIOCKOCTH.
DKCIOHEHIIMATbHBIN POCT.

bub6nmoreka IIOK
https://m.edsoo.ru/7f43f72e

78

79

80

81

82

I'eomeTpuueckas nporpeccus. Haxoxnenue
N-ro 4jeHa reOMETPUUYECKON MPOrPECCUU.

I'eomeTpuueckas nporpeccus. @opmyna N-ro
YJICHa.

BreiBOoI hOopMYITBI CyMMBI TIEPBBIX
HECKOJIbKUX YJICHOB F€OMETPUYECKON
rporpeccuu
CymMa nepBbIX HECKOJIBKUX YJICHOB
reomMeTpudeckon mporpeccuu. Cxodsauascs
2eomempuyecKkas npocpeccusl.
[IpocThie U ClI0XKHBIE TPOIEHTHI, TPUMEPDI
UX IPUMEHEHUSI.

bubnunorexa LIOK
https://m.edsoo.ru/7f43f8a0

bubnunoreka LIOK
https://m.edsoo.ru/7f43fe0e

83

84

85

86

87

[IpocTble U cnoxxHbIE NPOLEHTHL. Pacuér
MIPOIICHTOB 10 OAHKOBCKOMY BKJIA]TY.

O6o6matomuii ypok mo teme: «HuciaoBbie
MOCJIEIOBATEIBHOCTU »
KontponbHas pabora o teme "Hunciossle
nocieaoBareabHocTH"

IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUi. 3amuch,
CpaBHEHUE, JICHCTBUS C ACHCTBUTEILHBIMH
YHCIIaMH, YACIIOBAs TIpsIMast

[ToBTOpeHme, 0600IIEHNE U
cucreMaru3anus 3HaHui. [IporeHTsI,
OTHOIICHHUS, TPOMIOPIIUU

bubmmoteka IIOK
https://m.edsoo.ru/7f4401a6

bu6nmorexa LIOK
https://m.edsoo.ru/7f4404f8



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
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[ToBTOpeHUE, 06001IeHNE 1

88 cucteMaTtu3anus 3HaHui. OKpyTJICHHE,
npuOIKEeHre, OLleHKa
[ToBTOpeHUE, 0600IICHNE 1

89 cucTeMaTu3alys 3HaHui. Pemenue bubnuorexa [IOK
TEKCTOBBIX 33]1a4 apUPMETHICCKIM https://m.edso00.ru/7f443b12
croco6om
[ToBTOpenue, 0600IIEHNE 1

90 cUcTeMaTHu3alus 3HaHui. Pemenue bubmuoreka [IOK
TEKCTOBBIX 33]1a4 apUPMETHICCKUM https://m.edsoo.ru/7f443fea
crocoooM
[ToBTOpEeHME, 0000IIEHNE 1

01 cucremaru3anus 3HaHui. [IpeoOpazoBanue bubnnorexa [JOK
anreOpanvyecKux BbIPAKEHU, OMYCTUMbIE https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpeHue, 06001mIeHNE 1

92 cuctemarusanus 3HaHui. [IpeobpazoBanue bubnnorexa [JOK
anredpanvyecKuX BbIPAKEHUH, JOMYCTUMbIE https://m.edsoo.ru/7f444364
3HAYCHUS
[ToBTOpeHue, 06001IeHNE 1

03 cuctemarusanus 3HaHui. [IpeobpazoBanue bubnmnorexa [JOK
anreOpanvyecKrX BBIPAKEHUI, TOMYCTUMbIE https://m.edsoo.ru/7f4446f2
3HAYCHUS
IToBTOpenue, 0000IIEHNE U

94 cuctemarusanus 3HaHui. [IpeodpazoBanue bubmmoreka [JOK
anreOpanvdecKux BhIPAKEHHH, JOIYCTHUMBbIE https://m.edsoo.ru/7f444a94
3HAYCHUS

95 [ToBTOpenue, 0000IIEHNE U bubmuorexa [IOK

cucremaTtusanus 3Hanui. OyHkuuu:

https://m.edsoo.ru/7f444c56



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443fea
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https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIMHA

96

[ToBTOpeHUE, 0600IIeHNE 1
cucremaTtusanus 3Hanuii. OyHkuum:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX

byHKIUH

bub6nmmoreka [IOK
https://m.edsoo.ru/7f444f44

97

98

99

100

[ToBTOpEeHME, 0000IIEHNE U
cucremaTtusanus 3Hanui. OyHKuuu:
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX
byHKIUH

[ToBTOpEeHME, 0000IIEHNE U
cucreMaru3anus 3HaHui. OyHKIIH:
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX
byHKIUH

[ToBTOpeHue, 06001IeHNE 1
cucteMmarusanus 3HaHui. ['padudeckoe
pelieHre ypaBHEHUH 1 UX CHCTEM

[ToBTOpEeHue, 06001mIeHNE 1
cucreMaTHu3anus 3HaHui. ['paduueckoe
pellieHre YPAaBHEHHI U UX CHCTEM

bubmuoreka [IOK
https://m.edsoo.ru/7f44516a

bubmuoreka [IOK
https://m.edsoo.ru/7f4452¢e6

bu6nmorexa LIOK
https://m.edsoo.ru/7f445516

101
102

WroroBas koHTpoJsibHas paboTa

O0001IeHE ¥ cUCcTeEMAaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BeimonHATe,  coueTas ~ yCTHBIE WM NHCbMEHHBIE  MPHEMBI,
' apudmeTnyeckue AeUCTBUS C PAllMOHAIBHBIMHU YHUCIAMH
HaxomuTh ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAKECHHM,  NPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIpXXEHUH, COIepKaIUX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
[lepexoauts OT oaHON (OpMBI 3amuUch 4YUCel K  Apyrou
13 (mpeoOpa3oBBIBaTh  JCCATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAIOYNBATH PAlIMOHAIILHBIE YUCIIA
1.5 OxpyrmsTh uncia
BbINONHATE NPUKHUIKY U OLIEHKY pe3ysibTaTa BBIYMCIECHUH, OIEHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINOMHATH  JEUCTBUS €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jokKEeHHe Ha MHOXUTENIN
' HATYpaJIbHBIX YHCEI
Pemrate  mpakTHKO-OpMEHTHPOBAHHBIC  3a/la4yd,  CBSI3aHHBIE  C
OTHOILICHHEM BEJINYMH, MPOMOPLHUOHATIBHOCTHIO BEJIMYHH,
1.8 MPOIEHTaMH, HWHTEPIPETHPOBATh PE3yAbTAThl pPEHICHUs 3aaad  C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PAacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
”1 Hcnonb3oBartk anreOpanveckyrd TEPMUHOJOTHIO W CHMBOJIHKY,
' MPUMEHSTH €€ B IPOIIECCEe OCBOSHHSI YUEOHOTO MaTepraa
25 Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

SHAYCHUAX MMCPCMCHHBIX




BoimonHsATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATS YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOWICHA Ha
24 MHOTOYJIEH, NPUMEHATH (OpMyNbl KBajJpaTa CyMMbl U KBajapaTa
pasHoCTH
OcCyIecTBIATh pa3IoKeHNE MHOTOUJICHOB HA MHOXKHUTEIH C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOIIEro MHOXHUTEIIS, TPYINIUPOBKU CIIaraeMblX,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [MpumensTh TIpeoOpa3oBaHUsI MHOTOUJICHOB IS PEUICHUS PAa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MIPEAMETOB, 3 peaTbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajdbHBIMU IOKa3aTEIsIMHU
' JUTSL IPE0OPa30BAHUSI BRIPAKEHUH
3 YpaBHEeHHS U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, NPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
3.2 [IpumensaTs rpaduueckue METOAbl MPH  PEIICHUU JIMHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [ToxOuparh mpUMeEpsI TIAp YKCEN, SBJISIONINXCS PEIICHHEM JIHHCHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IIOJIB3YSACh TpaduKOM, MPUBOIUTH MPUMEPHI
pelleHus ypaBHEHUS
35 Pemate cucremsl 1ByX JTUHEHHBIX YPaBHEHHN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YpaBHEHHH 10 YCIIOBHUIO 3a/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l TIOJTYYCHHBIN pe3ynbTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKU, COOTBETCTBYIOIIUE
4.1 3aJIaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
42 OTtmedaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM

KOOpJAMHATAM




Crpouth rpaduky nuHEHHBIX GyHKIHH. CTpouTh Trpaduk GyHKIHN Y

4.3
= x|
OnwuceiBaTh C MOMOIIBIO (YHKUIUH H3BECTHBIC 3aBHCHMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThI
4.5 HaxoauTe 3HaueHune GyHKIMK 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuu, W3BJICKATh M HMHTEPIPETUPOBATh HHOOpPMAIUIO W3
rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJbTarta
1 Yucna 1 BIYUCICHUS
Hcnonp3oBaTe  HayallbHbIE  TPEACTABICHHS O  MHOXECTBE
11 JeVCTBUTENBHBIX YHCEI JUIsl CPAaBHEHMS, OKPYIJIEHUS U BBIUMCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE 4YHUCIA TOYKAMH Ha KOOPJHMHATHOU
psAMON
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBAJpaTHbe KOPHHU, MHCIONB3Ys TMpPH HEOoOXOAUMOCTU
' KaJIbKYJISTOP, BBITOJHATH MPE0OpPa30BaHMs BBIPAKEHUH, COMEPKAITIX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp3oBare 3amuck  OONBIIMX M MajbIX YHCEN C IOMOIIbIO
' JECATUYHBIX Ipo0eit u cTeneHei uncna 10
2 AnrebpanyecKkue BEIpaKESHUs
[TpuMeHsATh TOHSATHE CTENEHH C MENBIM ITOKa3aTelieM, BBIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEPIKAIIMX CTENEHU C IEeIbIM
MoKazaresiem
BEIMONHATE ~ TOXIECTBEHHBIE  NMPEOOpa3oBaHUs  PAMOHAIBHBIX
2.2 BBIpQ)KEHUI Ha OCHOBE MpaBWJI JEHCTBUHA HaJ MHOTOWICHAMH U
anredpandeckuMu Ipo0sMu
2.3 PackianeiBaTe KBagpaTHBIN TPEXUWICH HA MHOXKUTENIN
2.4 [TpumeHnsaTh MpeoOpa3oBaHusl BBIPAKCHUN IS PEIICHHS Pa3IMYHbBIX




3aaa4 U3 MaTeéMaTuKH, CMEXHBIX ITPEAMETOB, U3 peanLHoﬁ IMPAKTUKN

YpaBHEeHUs U HEPABEHCTBA

3.1

PemraTe .]'IPIHCIZHBIG, KBaJApaTHbIC YpPaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHCHI/Iﬁ C IByMiA

INEPpEMEHHBIMU

3.2

3.3

3.4

[IpoBoauTh mpocTEWIINE WCCIEIOBAaHUSA YpPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
Mpe/icTaBlIeHu (ycTaHaBIUMBaTh, UMEET JIM ypaBHEHUE WM CUCTEMa

YPaBHEHUI PELLEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe)

[lepexomuth OT clIOBeCHOH  (QOpPMYIHpPOBKM 3amadyd K e
anreOpanvyeckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘leHHHﬁ pe3yibTar

[IpuMeHATHh CBOWCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
peliaTh JIMHEeWHbIE HePaBeHCTBA C OJJHOM MEPEeMEHHON U UX CHUCTEMBI,
JaBaTh  TIpa@UYECKyl0  WUIIOCTPALMI0  MHOXKECTBA  PEIICHHUI

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

4.2

[lonuMaTh M UCHONB30BaTh (DYHKIMOHAIbHBIE TOHATUS M S3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAUYEHHUsS), OINpPEAEIATh 3HAuUCHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU
1o e€ rpauky

Crpouts rpaduku 31€eMEeHTapHbIX PYHKINN BUA:

y=k/x , y =X%, y = X3, y = ||, onuchIBaTh CBOICTBA YHCIOBOH (PyHKIHH
o eé rpaduky

9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

Yucaa v BEIYMCICHUS

11

CpaBHI/IBaTL n ynopsaaoduBaTh pPAlMOHAJIBHBIC W HUPpaAlUMOHAIBHBIC

quciia

1.2

BoinonHATe apudmeTHueckue IEHCTBUS C pallOHAIbHBIMU YHCIIaMH,




CoucTass YCTHBIC U NNHUCbMCHHBIC HpI/IéMBI, BBINNOJIHATh BBIYUCICHUA C

HppaiiOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU I0KAa3aTelIIMU U KOPHEW,

BBIYHCIIATH 3HAYCHU A YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTGHBHBIG 4uciia, BbIIOJHATL NPUKUIKY PE3YyJIbTaTa

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

2.1

2.2

2.3

YpaBHEHHUs U HEpABEHCTBA

Pemarp nuHelHble W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,

CBOJAIIMUECS K HUM, IIPOCTEHIINE JPOOHO-PAllMOHAJIbHBIE YPAaBHEHMUSI

Pemarn cuctemsbl ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C IByMs IICPEMCHHBIMU
U CUCTCMBI IBYX ypaBHeHPIfI, B KOTOPBIX OAHO YPAaBHCHHUEC HEC ABJIACTCA

JIMHENHBIM

Pemate TekcTOBBIE 33/7a4M anreOpanvyeckuM CIocoOOM C HOMOIIbIO
COCTABJICHMSI YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JBYyMs

NEPEMECHHBIMU

2.4

[IpoBoauTh mpoOCTEHIINE WCCIENOBAaHUA YpPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4UHCIE C MPUMEHEHHEM TpapUUecKux
Mpe/iCTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU

cucreMa ypaBHCHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

2.6

2.7

Pemrate JINHEHHBIC HCPaBCHCTBA, KBaJApPaTHEBIC HCPAaBCHCTBA,
I/I306pa)KaTL pCHICHUC HECPABCHCTB Ha YHCI0BOH HpHMOfI, 3aI1MChIBAaThb

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

Pemate cucteMnl JHMHEHHBIX HCEPAaBCHCTB, CHCTCMBbI HCPABCHCTB,
BKIIFOHAOMME KBAaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL peUICHUC
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM HpﬂMOﬁ, 3alMUChIBATh PCIICHUEC C
ITOMOIIBIKO CMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NPHU PCIICHUHU PA3JIMIHBIX 3a1a4

DOyHKIUU

3.1

PacniosnaBath  (QyHKIMM  W3y4eHHBIX  BHIOB.  Iloka3wiBaTh
CXEeMaTHYECKH PaCIOIOKEeHNE Ha KOOPAMHATHOMN TTOCKOCTH rpadukoB
¢bynkuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu or

3Ha4eHUH K03()(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKITHIA




3.2

3.3

3.4

4.1

4.2

4.3

4.4

[Toka3piBaTh CXEMAaTUYECKH PACIONIOKCHHE Ha  KOOPAMHATHOMN
IJIOCKOCTH TpadukoB ¢GyHKIMH Buaa Yy = VX, Y = |X| ¥ ONHUCHIBaTh

cBoiicTBa (DYHKITHI

Ctpouts M wu300paXkaTh CcXeMaTW4ecKu Tpaduku KBaAPaTUUHBIX
(GYHKIMIA, ONMUCHIBATH CBOMCTBAa KBaAPAaTUYHBIX QYHKIMHA MO HUX
rpadukam

PacrioznaBate KBazparnuHylo (YHKIHIO 10 (GOpMyJe, MPHBOAUTH
IpUMepsl  KBAJPaTUYHBIX (DYHKIMH W3 peanbHOW KHU3HH, (U3MKH,
TeOMETPHH

Apudmerndeckasi U reOMETpHYECKast IPOTPECCUU

PacriozHaBath apu(METHYECKYI0 U T€OMETPUUYECKYIO MIPOTPECCHHU TIPH
Pa3HbIX CrIoco0ax 3aaaHus

BEIMONMHATE BBIYMCIIEHUS C HUCHONBb30BaHUEM (QOpMyl N-TO dJIeHA
apU(PMETHUECKONH M TEOMETPHUYECKON MPOTrPECCHid, CyMMBI HEPBBIX N
YJICHOB

N300paxkaTh 4ICHBI MOCIEOBATEIBHOCTH TOUYKAMH Ha KOOPJHHATHOM
IJIOCKOCTH

Pemrates 3amaum, cBs3aHHBIE C YMCIOBBIMH TIOCIIEOBATEILHOCTSIMH, B

TOM 4YHUCJIC 3aaadyud H3 peaHLHOﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OJHOM (OPMBI 3aMUCH
11 npobeit k apyroii. [loHsTHE panuOHAaIBLHOrO YHUCIHA, 3allUCh, CPaBHEHHUE,
YIOPSAIOYUBAHHE PALMOHATIBHBIX YHCEI
19 ApudmeTnueckue AeWCTBUS C pallOHAIbHBIMU YKciIaMu. Perienue 3a1ay u3
' pearbHON MPaKTUKK Ha YacTH, HA IpOOH
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpazoBaHKe
' BBIPQXXCHHI Ha OCHOBE OINpeAeNIeHus, 3aITUCh OOJIBIINX YHCEel
14 [TpouieHThl, 3aMuch MPOLEHTOB B BHIE ApoOU U ApoOU B BUIE MPOILICHTOB.
' Tpu ocHOBHBIE 33]a4M HA IPOIICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHON MPaKTHKH
. [IpumeHeHne TNPU3HAKOB JAETMMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
' HATypaJIbHBIX YUCEIl
16 PeanbHple  3aBMCMMOCTH, B TOM  4YHciae TnpsMas U oOpaTHas
' POTIOPIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAXKEHUS C MepeMeHHOU. JlomycTuMble
' 3HAYCHHS NIEPEMEHHBIX
29 [IpencraBnenne 3aBHCHMOCTH MEXIy BEIMYMHAMH B BHAEC (OPMYIIHL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIP@KEHHH, TOXKJIECTBEHHO  pPAaBHbIC
' BBIPKEHUS
2.4 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
’5 OpHouwneHbl 1 MHOTOWIeHBI. CTernieHs MHorowieHa. CIoXeHne, BRIYUTaHUE,
' YMHO>K€HHUE MHOTOYICHOB
26 DopMyITbl COKpPAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBagpaToB. PazinoxkeHrne MHOTOUJICHOB HA MHOKHUTEIH
3 VYpaBHeHUS
21 VYpaBHEeHUe, KOpEHb YypaBHEHHUs, IpaBWia NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUH
3.2 JluneliHoe ypaBHEHHE C OJHOW TEPEMEHHOW, YHUCIO KOPHEW JIMHEHMHOTO




ypaBHEHUS, PEUICHNE JIMHEHBIX YpaBHECHUH

CocraBnenue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJa4H. Pemenne TekCTOBBIX 3aJ1a4d C

33 MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 Irpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopaunara ToYky Ha IPSIMOMA
4 Yucnossle NpOMEXYTKU. PaccTosinue Mexay AByMs TOUKAMH KOOPAMHATHOMN
' IPSAMO
43 [IpsimoyronpHas cucrema koopauHat, ocu Oxu Oy. AbGcuucca u opauHATa
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
A4 [Tpumeps! rpaduxoB, 3amaHHBIX (GopMmynamu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'papux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH H CHUCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BBIYUCTIECHUS
11 KBanpatnsiii kopenb u3 uyucna. IloHsthe 00 wHppalMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXXEHHUIN U BHIYHUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenenb ¢ 1eNbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpathslii TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIU
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandecKkoi 1poou
2.3 CrnoxxeHue, BEIYMTaHUE, YMHOKEHHE, JICIICHUE allreOpandecKux apooei




2.4

PanmonanbHble BoIpaskeHUs U UX IpeoOpa3oBaHue

3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJIpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIIMXCA K JMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-palMOHATBHbBIE YPAaBHEHUS
I'paduueckas uHTEpnpeTalus ypaBHEHUH € ABYMS NEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JABYMs IlepeMeHHbIMU. [IpumMepsl perienus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYyMs [IEpEMEHHbIMU
3.5 Pemiennie TeKCTOBBIX 33724 alredpanyeckKuM crocooom
3.6 YucaoBble HEPAaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OAHOM TEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
11 [lonstne ¢ynknuu. OOIacTh ONpEIeNieHuss M MHOXKECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKIMU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKLINH, OTPAXKAIOUIMX PeaTbHbIE TPOLIECCHI
44 OyHKIIUY, OMUCHIBAIONIME TPSAMYI0 M OOpaTHYI IPOMOPLIUOHATBHEIC
' 3aBHCUMOCTH, UX I'pauKu
45 Oyukuuu y =Xx2, y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUI
9 KNIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUSA
1 Yucna ¥ BIYUCICHUS
11 ParonansHbIe umcTa, WppanMOHATBHBIC 4YHCIA, KOHEYHbIE W OCCKOHEUHBIC
' JECATUYHBIE TPOOH
1.2 MHO€eCTBO IENCTBUTEIBHBIX YHCEII, JEHCTBUTENbHBIE YHCIA KaK OECKOHEYHEIE




JeCATUYHBIC TpoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM

JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM npsMoil. CpaBHEHME 1€HCTBUTENIBHBIX

qucen
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEIBLHBIMHI YHACIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyXkaromeMm wmupe. [Ipubnmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmxkenusa. Okpyrienue yucen. Ilpukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIIEHUI
2 VYpaBHEeHMS U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHuU, CBOIAIIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMXCS K KBaIpaTHbIM
Y bukBagpatHoe ypaBHeHue. IIpumepbl pelieHuss ypaBHEHUH TpeTbell u
' YETBEPTOU CTENEHEN PA3JIOKEHUEM Ha MHOKHUTEIH
2.5 Pemenne npoOHO-paIIOHAIBHBIX YpaBHEHHHA
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHeHUeE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemienune cucrem OBYX JTMHEHHBIX ypaBHEHUH C IBYMs EPEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHHUH, OJHO M3 KOTOPBIX JHMHEHHOE, a Apyroe —
' BTOPOMU CTEIIEHH
2.10 I'padmueckas nHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMA
211 Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
216 I'paduueckass mHTepnpeTanys HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' TIepEMEHHBIMH
3 OyHKITUN
a1 Ksanparuunas ¢ynknus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIMHATHI
' BEPIINHBI TapaboIIbl, OCh CHMMETPUH TTapadoITbI
3.2 I'paduku pyrxuit y=kx, y=kx+bwu ux coiictsa
3.3 I'paduku pynxuit y=K/X, y = X’u ux cBoiicTBa




3.4

I'paduku pyHKIMIA, M UX CBOMCTBA

4 YucnoBble OCIEN0BATENBHOCTH

1 Onpenenenue U crnocoObl 3aJaHUsl YUCIOBBIX IOCIIENOBaTeNIbHOCTEH. 3aqaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopmyInoit U popmymoii N-To daeHa

49 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUECKOM
' IIPOrPECCUH, CyMMBI IIEPBBIX NUICHOB

43 I'eomerpuyeckas mporpeccuss. Popmynsl N-r0  WIeHa T'EOMETPUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX NUICHOB

W N3o0pakeHre dWiIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCHid
' TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpayuuecKoe MpeICTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEIICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE pPAaclo3HAaBaTb HCTHUHHBIE U JIOXKHbIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATypPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YHMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YKCA, MPEACTABIATh 4YHCIA Ha KOOPAWUHATHOMN
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENBIM I10Ka3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
npoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPacuy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJpaTa CyYMMBI U pa3HOCTHU

YMenue OnecprupoOBaTh NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPJIUHATHYIO
NpSMYI0O ¥ KOOPIUHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelieHUit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEE WM HAUMCEHbIIEEC 3HAYCHUS
byHKIHIH; yMeHHe OIIepUPOBATH HOHSATHSAMHU: npsmast
MPONOPIMOHAIBHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIUN, UCTIOTB30BATh TPAQUKH JIJISl ONIPEICTICHIS
CBOMCTB IPOIIECCOB U 3aBUCUMOCTEH, IS PEIICHHS 3aJad U3 JAPYTUX
y4eOHBIX TIPEJIMETOB U pealbHOW JKM3HMU; YMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMNINHAMU

Ymenue OIIepUpOBATH HOHSTHSIMHU: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckass U TE€OMETpUYEcKass  IMPOTPEecCUr;  yMEHHUe
UCIOJIb30BaTh CBOICTBA MOCJENOBAaTENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YHCIE 3a1a4 U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaﬂbHOﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUMOB (B TOM YHCIE Ha MPOIEHTHI,
JOJIW U 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOMMOCTh
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4¥ U3 00JIACTH YIPABJICHHS JIMYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIISAITh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBl IO YCJIOBHUIO  3aJ1auH,
WCCIIEeIOBATh MOJIYYEHHOE PEIlIeHUE W OLEHUBAThH MPaBIONOA00HOCTh

MMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, Mpsimas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PAaBHOCTOPOHHUHN TPEYTrOJbHUKH, MPSAMOYTOJIbHBIA TPEYrOJbHUK,
Me/raHa, OUCCeKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,

napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbBHHMK, KBaJpar, Tpamnerus;
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11

12

OKPY’KHOCTb, KpYT, KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXKICHUE IeOMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp u (hpakToB

YMeHue OomnepupoBaTh IOHITHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapalIebHOCTh U IEPIEHAUKYISIPHOCTD IPSMBIX,
yrojl MeXAY HpsMbIMU, MEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKM M MNPAMOW; YMEHHE DACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHE HIpUMEHATh (OopMyabl TNepuUMeTpa U IJIOUIaIU
MHOTOYTOJIFHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAW Kpyra, o0bema
IPSIMOYTOJIBHOTO IAapaJUICIENUIE1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopeMy Iludaropa, TpUroHOMeTpUYECKHE COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIaAeH

YMenue wuzo0paxarb IUIOCKHE (UIypel ¥ UX KOMOMHAIIWU,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CUMBOJIbHOMY OIIMCAHUTO

13

VYMmenue OIICpHUPOBATH IHOHATHUAMMN: MpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPONU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPHBI U KOOPAWHATHI AJIA MPCACTABIICHUS
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
IuarpaMMbl, —TaONWIBI, cpeaHee  apudMeTHUYecKoe, MeIuaHa,
HauOoJbIllee W HAMMEHbIIEEe 3HAYCHHS, pa3MaxX YHCIOBOro Habopa;
YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEoOpPa3OBHIBATH

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iuIAaX M Ha JguarpaMmax,




OTPaKAIONIYIO CBOWCTBA M XApPaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHI/II\/'I; YMCHUC pacrio3HaBaThb N3MCHYUBBIC BCIIMYNHBI B

OKpY’KaroIlleM MUpe

15

YMeHHue onepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydaiHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYailHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOKHBIMH DJIEMEHTapPHBIMH COOBITHSIMH; YMEHHUE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Irepedopa M € HCIOJIb30BaHHEM
MpaBWia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaTbHBIX
COOBITUH M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMKA W3YUYEHHBIM METON AJIs pPeUIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBINAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HAayKH, NMPUBOIAUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEeI

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroOHATbHBIMU
- YUCIAMU

14 HelictButenpHble uncna. ApudmeTHUecKue ornepanud ¢ JACUCTBUTEIbHBIMU
. YUCIIAMU

15 [IpubnmkEéHHbIE BBIUMCICHUS, TPABHJIAa OKPYIJICHUs, TPHUKUIKA U OIEHKa
. pe3ynbTaTa BEIUUCICHUN

2 AnreOpanyecKue BhIPaKCHUS

2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C IEPEMEHHBIMH )

25 Crenenp ¢ nenbiM mokaszatesnieM. CTeneHb C PalMOHAIBHBIM IMOKA3aTEJIEM.
. CBoiicTBa cTENEHN

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
. apuQMeTHIECKUMHU KOPHSIMH HAaTypalbHON CTETIEHH

3 YpaBHEHHUs 1 HEpABEHCTBA

31 Ilensie u npoOHO-panmoHanbHbIE ypaBHeHHs. CHCTEMBI W COBOKYITHOCTH
- YpaBHEHUN

39 Ilensie w npoOHO-parMoHANIbHBIE HEpaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
- HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 YucioBbie NOCIE0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMs ITOCIIENOBATEIFHOCTEN

42 Apudmernueckas u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX

MIPOIICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuu. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkumuu. Hynu dynxmun. [IpomexyTkn

5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMymsl U
MUHUMYMbl (yHKIMM. HanOonbiee M HauMeHbllee 3HaueHUEe (QYHKIMM Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH

7.6 BexTops! Ha TIOCKOCTH

8 BeposITHOCTB M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padbr
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