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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHA 0OECIeunBaeT U3yYeHUE APYIUX JAUCLHUIUINH, KaK €CTECTBEHHO-
HAay4YHOr0, TaK W TYMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOJODKEHNs 00pa30BaHUs U B ITOBCEHEBHOM *U3HU. Pa3Butue y oO0ydaromuxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B IpUpOJE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX AJIs aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUST OOYYalolUXCs: OHM MCHOJIB3YIOT JI€IyKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIeHNEe U KOHKPETU3alnio, a0CTparupoBaHue u
ananoruto. OOyuenume  airebpe  mpennosaraeT  3HAYUTEIBbHBIA  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B crpykrype mnporpammbl y4eOHOro kypca «Anredpa» ajis OCHOBHOTO
o0miero o6pa3oBaHHsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE
auHUM: «Hucna ¥ BBIYKCIEHUS», «ANTeOpandecKue BhIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3TUX COAepKaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOAECUCTBYS €
ApPYyTMMH €ro JHHHUSIMH. B Xone wu3ydeHuss ydeOHOro Kypca O0O0ydaroImumcs
OPUXOIUTCS JIOTUYECKU PACCYKJATh, HUCIIOIb30BAaTh TEOPETHKO-MHOKECTBEHHBIM
A3bIK. B CBsA3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JANbHEHNIIEro U3y4YeHUs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHS MOJIB30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHA O YMCIe HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBA3aHO C PAlMOHAJIBLHBIMU W HWPPALMOHAIBHBIMU YHCIIaMU, (OPMUPOBAHUEM



MPEJICTaBJICHUN O JEHUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

ConepxaHue IByX ainreOpandeckux JUHUN — « AIre0pandecKue BhIPaKSHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3anady. Ha ypoBHe
OCHOBHOTO 001Iero o00pa3oBaHMsl y4eOHBIM MaTepuas TPYHIUPYETCS BOKPYT
paIlMOHANIBHBIX BRIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMATUKH Kak
S3bIKa IS TIOCTPOCHUSI MAaTeMaTH4YEeCKUX MOJIeNIeH, OMUCAHUSl MPOIECCOB H
ABJICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIIIEHUS, HE00X0IUMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(OpPMATHUKHA, M OBJAJCHUE HaBBIKAMHU
JIeNyKTUBHBIX paccyxkaeHuid. [Ipeodpa3oBanne cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUs, CHOCOOHOCTEN K MAaTEMAaTUHYECKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON TMHUK HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronuMMucs 3HaHUNW O (PYHKIMSAX Kak Ba)KHEHIIEW MaTeMaTuuecKoW MOJENn
JUISL ONMCAHUsS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJIEHUN B MPUPOJIE
u obmiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO y OOyYarOUIUXCs
YMEHUS UCTIOIH30BaTh PA3JIMUHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMYU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wH3ydaercsi Y4eOHBIM Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIOIIUE OCHOBHBIE pPAa3/eNibl COJAEPIKAHMS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9
kiacce — 102 4gaca (3 yaca B HeZleli0).

IIpu peasm3zanuu NporpaMmMsbl MCHOJb3YyeTCH CJeAylolIee MaTePUAIbHO-
TeXHH4YeCKoe o0ecreyeHue:

- uudpoBas mnaboparopus i mKoJbHUKOB lleHTpa o0pa3oBaHUs
€CTECTBEHHO-HAY4YHOU HANpaBiIeHHOCTH «Touka poctay;

- HoyTOyku lleHTpa 0Opa3oBaHUsi €CTECTBEHHO-HAY4YHOW HAIpPaBJICHHOCTH
«Touku pocray;

- UWHTepakTWMBHas TmaHens lleHTpa  00pa3oBaHHs €CTECTBEHHO-HAy4YHOU
HanpasieHHOCTU «Touku pocTay.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO] OT OJHOW (OPMBI 3amHCH
npobeit k gpyroil. IloHsTHe panMOHaIBLHOrO 4YHCJA, 3aluch, CpPaBHEHHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPXKEHUI HAa OCHOBE OIpeNeeHUs, 3aIUCh 00apIMX yucel. [IpoueHTsl, 3anuce
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCiIe T@psMas ©  oOparHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucienus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPAXKEHUMH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrouwneHbsl. CreneHp MHOrowieHa. CinoKeHue, BBIYUTAHHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpAlEHHOIO YMHOXKEHHs: KBaapar
CyMMBl M KBajgpar pasHoctu. Popmyna pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia IpeoOpa3oBaHMsl YpPaBHEHUS,
PABHOCWIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEHWHOIO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. CocCTaBlIEHUME YpPaBHEHHU 110
YCJIOBHIO 3a/1ayi. PerieHre TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpa¢uk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
CrIocoOOM MOJACTaHOBKH. lIpuMepsl peleHus TEKCTOBBIX 3aJad C IOMOUIbIO
CHUCTEM YPaBHEHHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMon. UucinoBsle TpoMeXyTKU. PaccrosiHue mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpsamoyronbHas cucteMa koopaunar, ocu Ox u Oy. Abciucca U opaAnHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeil. [lonstne dynkuuu. [paduk
¢ynkuuu. CoiictBa pyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux pyHkumn
y = |x|. I'paduueckoe pelnieHre TUHEHHBIX YpPaBHEHUW W CUCTEM JHMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia 1 BBIYUCICHUSA

KBagparusiii kopeHb u3 uwucia. [loHarue o0 uppaldOHAIBLHOM YHCIE.
JlecaTrunble TPUOIMXKEHUST UPPALIMOHANIBHBIX uncen. CBoilcTBa apuMEeTHUECKUX
KBaJIPATHBIX KOPHEW U X MPUMEHEHUE K MTPEoOPa30BaHUIO YHCIIOBBIX BBIPAKEHUMN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIbHBIE YKCIIA.

Crenensb ¢ 1eNbIM NToKa3aTesaeM U e€ cBoricTBa. CTaHapTHAs 3allUCh YHUCIIA.

AnreOpandecKkue BhIpaKeHUSIAJITeOpandyecKkue BbIpaKeHus!

KBampaTHpli  TpEéXuieH, pas3jloKeHUE KBAAPATHOIO  TpEXwWwieHa Ha
MHOXHUTEIH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOwu.
CroxeHue, BbIUMTAHHE, YMHOXKEHHE, JIeJIeHHE alreOpamdecKkux ApoOer.
PanrionanbHbIe BhIpaXeHUs U UX PeoOpa3oBaHUE.

YpaBHEeHUs 1 HEPABEHCTBAY pABHEHHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM U KBaJPATHBIM.
[Ipocreitmume qpoOHO-palOHANTbHBIC YPaBHEHUSI.

I'paduueckas uHTEpnpeTalysi ypaBHEHUM C ABYMsI IEPEMEHHBIMU U CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NEpPEMEHHBIMH. [IpuMepsl pemieHuss cucrem
HEJIMHEWHBIX YPABHEHU C IByMs IEPEMEHHBIMU.

Pelienune TeKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooM.

HucnioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM.

OyHKIUNPYHKIUHA

[Tousitue ¢ynkuuu. OOMacTh ONpeAeiaeHUss W MHOXKECTBO 3HAYCHHI
dbynakuuu. CriocoOsl 3a1aHust PyHKITUH.

I'padux dynkuuu. UYrenue cBoiicTB (yHkumMu mno e€ rpaduky. [Ipumepsr
rpaduKoB QYHKIIHA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.



OyHKIUK, OMNUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHATILHBIC
3aBHCHMOCTH, HX rpaduki. OyHKiun y = x2, y = x3, y = \x, y=|x|. Ipaduaeckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KJIACC

Yucaa 1 BHIYUCICHUA

PanmonansHble yncia, UppalMoOHATBHBIC YUCIIA, KOHEYHbIC U OCCKOHEUHBIC
JeCATUYHbIE APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, JICUCTBUTEIbHBIE YKCIIa
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOKECTBOM JICHCTBUTEIBHBIX YACENl U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JEUCTBUTEIBHBIX 4HCEN, apuPMETHUECKUE JIEHCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUCHUE BEIUYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHune
yucell. [I[puknaka u olieHKa pe3yJbTaToOB BHIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHoe ypaBHeHUe. PellieHrne ypaBHEHUN, CBOASIIUXCA K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
buksanparnoe ypaBHeHue. IlpumMepsl pemieHnst ypaBHEHUN TPETbe U 4ETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-paliMOHANBHBIX YpaBHEHHU. PeleHue TEKCTOBBIX 3aaad
anredOpanyeckuM MEeTOIOM.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUI C IBYMS [IEPEMEHHBIMU. PellleHre cucTteM JByX ypaBHEHHI,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJAHOM NepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBeHCTBA.
I'padmueckass uHTEpHnpeTalss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.

OyHKIMNPYHKIIUA

KBagpatuunas ¢ynkuus, e€ rpaduxk u cBoictBa. I[lapaborna, KoopauHATHI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHUHU MapadOJIbI.

Ipaduxu pynkmmit: y = kx, y=kx+ b, y=k/x, y=x3, y=Vx, y = [x| , & ux
CBOMCTBA.



Yucnosele  mocnenoBaTelbHOCTHUHCI0BBIE  IOCJHEI0BATEILHOCTH U
Nporpeccuu

[ToHsiTME 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE IOCIEH0BATEIbHOCTH
peKkyppeHTHON (popMyIioit 1 hopMyJIol n-ToO WieHa.

Apudmernueckas U reoMerpuueckas mnporpeccud. @opMylibl #-TO 4eHa
apu(pMETHIECKON U TEOMETPUIECKOU MPOTPECCUI, CYMMBI MTEPBBIX 71 YJICHOB.

N3o0paxkeHne 4ieHOB apu(pMETUYECKOH M T€OMETPUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M DKCIIOHEHIMAIbHBIN POCT.
CI10%HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX ITPUHIUIIOB B JAESITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHIATHH U OT/AbIXa, peryisipHas ¢uzndeckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, MIAHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynHpoBaTh MU, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

e BBISBJIATh U XapaKTEPHU30BaATh CYNIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUN MEXIy MOHATUIMHU, (DOpMyIUpOBaTh
ONpEeAECICHUs] TOHATUH, YyCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIllii, OCHOBAaHMUS JJii OOOOIIEHHUS U CpPaBHEHUS, KPUTECPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeurss B (pakTax, JaHHBIX, HAOTIOAEHUSX W YTBEPKICHUSX,
npeasiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPECYUHH;

JienaTh BBIBOJBI C HWCIIOJB30BAHMEM 3aKOHOB JIOTHKHU, JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHHUH, YMO3aKIFOUCHHUH 110 aHATIOTHH;
pa30upaTh JT0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSTEIHHO HECIOXXHBIC JI0KAa3aTeIbCTBA
MaTeMaTU4ecKuX (haKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaATh CIOCO0 pelieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOUpATh HaMbOOJEe TMOAXOIANMN ¢ Yy4ETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA:

HCIIOJIb30BaTh BOMPOCH KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT TO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENTLHO YCTAHABIIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUI0TE3Y, apTYMEHTHPOBATh CBOIO TO3UINI0, MHCHHCE;

NPOBOANWTH 10 CaMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECIIOKHBINA
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIACAOBAaHHME 1O  YCTAaHOBJICHHUIO
OCOOCHHOCTEHl MAaTEeMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXIy coOOM;

CaMOCTOATEIHLHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOEHUs, WCCIEIOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHU;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TNPOIlECCa, a TaKKe BBIABUTATH
MIPEJIITOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopMmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMALUHU, JaHHBIX,
HEOOXOIUMBIX JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh, AHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
uH(OPMALIMIO Pa3IMYHbIX BUIOB U (OPM IPEICTABICHHUS;

BbIOMpATh (GOpMy TMpEACTaBICHUS HHPOPMAUUMU M HILIIOCTPUPOBATH
pelaeMble 3aJa4d CXEMaMH{, JauarpaMMami, HWHOM rpadukoil u ux
KOMOMHAIIUAMU;

OLICHMBATh HAAEKHOCTh WMH(OpMALMU 1O KPUTEPUSM, MNPEIIOKEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKaTHBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCJIOBHSIMHU U TIEJISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHUSI I10
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
pOOJIEMBI, pelaeMoi 3a/1a4uM, BEICKA3bIBATh UCH, HAIICIICHHBIC HA TTOUCK
pEIICHMS, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHHKOB JUaiora, oOHapy>KUBaTh Pa3jIMuue€ U CXOJACTBO TO3HIINH, B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEACTABISATh  PE3yJNbTaThl  PEIICHHUS  3a7a4d,  JKCIEPUMEHTAa,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IIPE3EHTAIMU U OCOOCHHOCTEH ayUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM U
WHIUBUIYyTBHOW pa0OTBl TIPH PEHNICHWH YYCOHBIX MaTEeMaTHYCCKUX
3azay;

MPUHUMATH 11€]1b COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM paboThl, pacmnpenensiTb BUIbI padoOT, JOTrOBapUBATHCA,
00CyKIaTh MPOIIECC U Pe3ybTaT pabOThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNIOBbIX (opmax pabotsl (oOcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYyTHE), BBHINOJHATH CBOK YacTh
paboOTHI M KOOPIUHUPOBATH CBOM JICUCTBUS C JPYTUMHU WICHAMH KOMaH]IbI,
OIICHMBATh KA4YE€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eliCTBUSA
Camoopranusanus:

CaMOCTOSATENLHO COCTAaBISATh TUIAH, AITOPUTM PEIICHUs 3a/layu (MU €ro
4acTh), BHIOUpATh CIOCOO pEIIeHUs ¢ y4ETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI PEIIEHUN ¢ YI4ETOM HOBOM MH(MOPMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpouecca |
pe3yJbTara peleHnss MaTEMaTUIECKOU 3a1auu;

MPEABUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAIICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEMH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU IOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTHXKEHUS LIEIH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kjacce OOy4arolmUMWCS TMOJYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

BrinonHsaTh, coyeTass yCTHbIE UM MHUCHBMEHHBIE MNPUEMBI, apuMeTHUecKue
JNEUCTBUS C pallMOHATIBLHBIMU YUCIIAMU.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHHM, NPUMEHSITh pPazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUIN JIPOOHBIX BBIPAKEHUM, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[TepexomuTs OT oAHON (hOpPMBI 3amucH Yucen K Apyrod (mpeoOpa3oBBIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBaATh U YNOPSAIOYMBATH PAlHOHAJIBHBIC YUCTIA.

OKpyriaTh yucna.

BbINONMHATS NPUKUIKY U OLEHKY pe3yJbTaTa BIYMCIECHHUM, OLIEHKY 3HaYeHU I
YUCJIOBBIX BBIPAKECHHI. BBINONHATE AEHUCTBHS CO CTENEHSMHU C HATypajlbHBIMU
NIOKa3aTeJIsIMH.

[IpuMeHATh  NpU3HAKKW  JCIMMOCTH,  PA3JO0KEHHWE HAa  MHOXHUTEIU
HATypaJbHbIX YUCEIL

PemaTte npakTUKO-OPUEHTHUPOBAHHBIE 33J]a4M, CBSI3AHHBIE C OTHOILIECHUEM
BEJIUYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl PEIICHUs 33Ja4 ¢ YYETOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpandecKue BbIPAKEHUS

Hcnonb3oBarh anreOpanyecKyr0 TEPMUHOJOTHIO U CUMBOJIUKY, TPUMEHSTH
e€ B Impoliecce OCBOEHUS yueOHOro Marepuarna.

Haxonutb 3HaueHuss OyKBEHHBIX BBIPOKEHHH MPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonuaTe  mpeoOpa3oBaHUs  LIEJIOTO  BBIPAXKEHHWS B MHOTOWIEH
IPUBEIECHUEM NTOTOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONMHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIO4YIeHa Ha
MHOTOWIEH, TPUMEHATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3NOKEHUE MHOTOWICHOB HA MHOMKHTEIM C ITOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXWTENA, TPYNIUPOBKU — CJIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHSL.

[TpumensaTs npeoOpazoBaHUsI MHOTOUICHOB JIJISl PEILICHUS Pa3IMYHBIX 3a]a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJIbHBIMU IIOKa3aTEIsAMHU IS
npeoOpa30BaHus BbIPAKECHHI.



YpaBHeHUs] H HEPAaBEHCTBA

Pemare nuHENHBIE ypaBHEHHsSI C OJHOM IEPEMEHHOW, NPUMEHSA IpPaBUIIA
IIepeEX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsATs, sABisIeTCS
JIX YKCJIO KOPHEM YPaBHEHUS.

[TpumensaTs rpaduueckrie METOIBI IPU PEIICHUH JTMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YMCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOrO YpaBHEHUS C
IBYMSl TI€PEMEHHBIMH, MOJIb3YSCh TpaUKOM, MPHUBOJUTH HPHUMEPHI PELIEHUs
YpPaBHEHUS.

Pemate cucrtemsbl 1ByX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU, B TOM
qrclie rpaduyecKu.

CocraBnsaTe M pemarh JMHEHHOE YPAaBHEHUE WIH CUCTEMY JIMHEHMHBIX
YPaBHEHUW [0 YCIOBUIO 3aJa4d, HHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H I1OJIy4EHHBIM pe3yJIbTarT.

DOyHKIUU

N300paxkath HA KOOPAMHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHNE 33/ IaHHBIM
KOOpAMHATaM, JIyYHd, OTPE3KU, UHTEPBAJIbL, 3alIMChIBATh YUCIIOBbIEC IIPOMEXKYTKH Ha
anreOpanveckoMm sI3bIKe.

OTmMeuars B KOOPJWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpOUTH rpaguku TMHEHHBIX GyHKUUA. CTpouTh rpaduk GyHKUUU Y = [X|.

OnuceiBaTh € MOMOILIBIO (YHKIUM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHME, IE€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTENBLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuthb 3HaueHune PyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeACTaBiICHUS U aHaiIM3a WH(OpMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATHh MH(POPMALINIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 kjacce oOydwarolmuics TMOJYYUT CIEAYIOLIUE
IIPEIAMETHBIE PE3YJIBTATHI:

Yucia 1 BIYUCICHUSA

Hcnonp30BaTh HaYaJbHBIE TNPEICTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YKCcell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCIICHUH, U300paxaTh JIeHCTBUTEIIbHbBIC
Yyyciia TOYKaMHU Ha KOOPJAMHATHOM IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHbIE KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaNbKYJATOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHU, MHCIOIb3Ys
CBOWCTBA KOPHEM.



Hcnonb3oBarh 3anucu OONBIIMX U MAJIBIX YHCEN C MOMOIIBIO AECATUYHBIX
npoOeit u crenenelt yucna 10.

AJsire0OpanvecKkue BbIPaKeHust

[IpyuMeHsATh NOHSATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBIIOJIHATH
nmpeoOpa30BaHus BHIPAKECHHM, COASPKAIINX CTETICHHU C IEIbIM MTOKa3aTelIeM.

BrINMoNHITE TOXAECTBEHHBIE MPEOOpa3OBaHUsl PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE IMPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U aJIre0pandeCcKUMU JAPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOKUTEIIH.

[TpuMeHaTh mpeoOpa3oBaHus BRIPAKECHUM I PEUICHUS PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

YpaBHeHHus] 1 HEPABEHCTBA

Pemars nMHEHbIE, KBaJIpaTHbIE YPaBHEHUS M pallMOHAJIbHBIE YpPaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUWH, B
TOM YHCJIE C IPUMEHEHUEM rpaduyuecKuX MpecTaBlieHul (YCTaHaBIMBATh, UMEET
JU YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexoauTs OT cioBecHON (POPMYIUPOBKM 3aqauu K e€ ainreOpanyeckoit
MOJENH C IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3ybTarT.

[IpuMeHsITb CBOWCTBA YKCJIOBBIX HEPABEHCTB /IS CpPAaBHEHUS, OIICHKH,
pelarh JUHEMHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM W MX CHUCTEMBI, JaBaTh
rpa@uYecKyr0 WJUTIOCTPAIMI0 MHOXXECTBA PEIICHUM HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToHumaTe U KCHOJIB30BaTh (HYHKIIMOHAIBHBIE MOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYECHHS), OMpENesaTh 3HAaueHHEe (DYHKIUH MO 3HAYCHHUIO
apryMeHTa, ONPEAeNISITh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Crtpouts rpauku 31€eMeHTapHbIX (QYHKIHA BUIA:

y=kix,y=x2,y =x3y =[x, y = VX, OIHMCHIBATH CBOMCTBA YMCIOBOIL
dbyHkiuu 1o e€ rpaduxy.

K xonmy oOydenuss B 9 kJjacce OOYy4arOmUKCS TOTYYUT CIEAYIONINE
peaMETHbBIC PE3YIbTaTHhI:

Yucaa 1 BBIYUCICHUA

CpaBHUBaTh U yNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALMOHATIBHBIE YUCIIA.

BreimonasaTe  apudMeTnyeckue JAEUCTBUS C  PaAlMOHAIBHBIMUA  UYHCJIAMH,
codyeTrass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIIOIHATh BBIUYUCICHUS C
UppaLMOHATBHBIMU YU CIaMHU.



Haxonute 3HadyeHUs CTENEHEW C MEeJbIMU [OKa3aTeasAMUd W KOPHEM,
BBIYUCIISITh 3HAUEHUSI YUCITIOBBIX BBIPAXKEHUIM.

OKpyrisTh JEUCTBUTENbHBIC YHWCIIA, BBIMOJHITh MPUKUIKY pe3yJibTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemars nuHeliHbIe W KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHUS, CBOASIIMECS K
HUM, POCTENIIne JPOOHO-pallMOHATbHBIE YPAaBHEHUS.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C JABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISETCS JIMHEUHBIM.

Pemiath TekcTOBbIE 3ajauyu  aJireOpamdeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHHS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocrermme UCCIEN0BaHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ TIPUMEHEHUEM TpaduuecKuX MpeacTaBiIeHni (YCTaHABIUBATh, UMEET
T ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHHS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

PemaTte nuHelHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300pakaTh
pellIeHnE HEPABEHCTB HA YHMCIIOBOW MPSMOM, 3aMMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemlate  cucTeEMBbl ~ JTUHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJ[paTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMKUCHIBATH PEHIEHUE C TOMOIIBIK0 CUMBOJIOB.

Hcnonbs3oBaTh HEPABEHCTBA IPU PEUICHUM PA3JIMYHBIX 3a]a4.

DOyHKUIMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3bBaTh CXeMaTHYECKU

pacnoioKeHUEe Ha KOOPJAMHATHON TUIOCKOCTH TpadukoB PyHKIUN BUaa: y = kx, y
=k +b y=ki y=ax2 +bx +c¢ y=x3 y=1x y=|x|, B 3aBucuMOCTH OT
3HauYeHUH K03 PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA ()YHKITHIA.

Crpouth u H300pakaTh CXEMATHUECKU TPaQUKH KBAJAPATHUHBIX (PYHKIIHA,
OMKCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIMN MO UX TpaduKam.

Pacmo3naBate kBagpatuuHyo (QYHKIHIO 1O (popmysie, TPUBOAUTH TPHUMEPHI
KBaIpaTUYHBIX (DYHKIIMA U3 peaTbHOM KU3HU, GU3HKH, TCOMETPHH.

Yucj10BbIe MOCIEI0BATETHLHOCTH M MPOTPECCUH

Pacnio3naBate apuMETHYECKYyl0 U TE€OMETPUYECKYI0 MPOrPECCHH TpHU
pPa3HBIX criocoOax 3aJaHusl.

BBITOMHATE  BBIYUCICHHWS C  HKCIOJAB30BaHWEM (OpMysT n-ro dieHa
apuMeTHIECKON 1 TEOMETPUIECKOH MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

N3o0paxkaTh 4YIeHBI MOCJIEAOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOU
TUIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMH I1OCJEJ0BATEIBHOCTMU, B TOM
YHCIIE 3a/1a4d U3 PEAIbHOM KM3HU (C MCIOIb30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauyecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JuexkTpoHHbIe (MU poOBLIEL)
Ne ni/mn KoHnTpoibHbIe
NMPOrpamMMbI Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI
1 Yucna v BeIUKUCIIEHUS. PalinoHaibHbIE 75 1 bubmuotexa [JOK
yrcia https://m.edsoo.ru/7f415b90
bu6munoreka [JOK
2 1
2 AJIrCOPauCCKHE BHIPAXKCHILA / https://m.edsoo.ru/7f415b90
bu6munoreka [JOK
2 1
3 YPaBHEHH 1 HEPABCHCTRA 0 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
. 24 1
4 Koopwmatet n rpadpmiu. Gymiim https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
1
> Tostopenue u 0bodmenne 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 5




8 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBo uacos

JJyieKTpOHHBIE (LU poBbIE)

Ne ni/m KouTpoibHbIe
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThI
bu6nmmoreka [IOK
. 15
1 Uucna u Beruncienus. Kpaapataeie KopHA hitps-//m.cdsoo.ru/7f41 7af8
) UYucna u BerauciaeHus. CTENeHb ¢ 1eTbIM 7 bubmuorexa [JOK
IOKa3aTeyeM https://m.edsoo.ru/7{417af8
3 AnrebpanyecKkue BhIPaKCHUSI. 5 1 bubnmnorexa [JOK
KBanpartubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanueckue BbIpaKeHUsI. 15 1 bubnuoreka [IOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
ypaBHEHUNU https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
.H 12 1
7 YpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f41 7af
bubmuoreka [JOK
. 5
8 PyHKUHH. OCHOBHEIC HOHATHS https://m.edsoo.ru/7f417af8
bu6nmnoreka [JOK
o 4
? yHicun. qucnosbie GynKimm ? https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
1 I1 6 2
0 OBTOpeHHe 1 0000mIeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102 6




9 KIIACC

KosunyecTBo 4acoB
HaumeHoBaHue pa3ieioB U TeM daekTpoHHbIe (LM (PpoBbHIE)
Ne ni/m KonTpoibHbIe
NMPorpamMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI
| Uucna u Beruucienus. J{efcTBUTENbHbIE 9 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
) VYpaBHEHHs 1 HEPABEHCTBA. Y paBHEHUS C 14 | bubnmnorexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.cdsoo.ru/7f419d08
bu6mmorexa [IOK
) 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 15 1
6 MCJIOBBIE MTOCJIEI0BATEIIBHOCTH hitps//m.cdsoo.ru/7f419d08
. [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3AIIUS 18 | bu6nmmoreka [IOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102 6







HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
uugposeie
Ne ni/m Tema ypoka KonTpoabHbie
Bcero oOpa3oBaTe/ibHbIE
padoTsI
pecypcbl
1 [ToHsiTHE panOHATBHOTO YHCIIA 1
) Apudmernueckue 1eicTBUA C |
palMOHAIbHBIMU YHCIIAMU
3 ApudmMernueckue IeHUCTBUS C 1
panoHaIbHBIMU YUCTIAMU
4 ApudmMernueckue IeHUCTBUS C |
panMoHaIbHBIMU YUCIAMU
5 ApudmeTnueckue IeHCTBUS C 1
panMoOHaIbHBIMU YUCIIAMU
6 ApudmeTnueckue JeHCTBUS C 1
paloHaIbHBIMU YHCIAMU
. CpaBHeHue, ynopsj0uuBaHue 1
palMOHAIbHBIX YUCEN
2 CpaBHeHue, ynopsouuBaHue |
palMOHAIbHBIX YNCEI
9 CpaBHeHue, ynops0uuBaHue |
palMOHAIBHBIX YNCEI
bu6nunoreka [IOK
10 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1 bubmmoreka [IOK




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

bu6nuoreka [IOK
12 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM
https://m.edsoo.ru/7f42154e
bubmnoreka LIOK
13 CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM
L5 Pemenne ocHOBHBIX 3a/1a4 Ha pooOH,
MIPOLICHTHI U3 PeaJIbHOMN MPAKTUKH
16 Perienne OCHOBHBIX 3a/1a4 Ha 1po0H,
MIPOLIEHTHI U3 PeaIbHOMN MPaKTUKH
17 Perienne OCHOBHBIX 3a/1a4 Ha 1po0OH,
MIPOLIEHTHI U3 PeaIbHOIN MPaKTUKH
13 Perienne 0CHOBHBIX 3a/1a4 Ha 1po0H,
IIPOLIEHTHI U3 PeaIbHOIN NPaKTUKU
19 [Ipu3Haku AeIuMOCTH, pa3iokKeHus Ha
MHOKUTEJIM HaTypalbHbBIX YHCEIl
20 [Ipu3Haku AeIMMOCTH, pa3IoKEeHHs Ha
MHO>KUTEJIM HAaTypalbHbIX YHCEIl
71 Peanbublie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOTOPIIHOHATBHOCTH
2 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOTMOPIIHOHATBHOCTH
3 Peanbnble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPONOPIUOHATBHOCTH
24 Peanbuble 3aBucumoctu. [Ipsmas u
o0OpaTHasi MPONOPIUOHATBHOCTH
25 KonTponbHas padbora 1o teme




"ParnnonansHable yncia"

26 BykBeHHBIE BhIpaKeHUS bubmorexa [TOK
Y P https://m.edsoo.ru/7f41feec
27 DopmyIsl
28 dopMybl
29 IIepemenHsble. JlONyCTUMBIE 3HAYEHUS
MIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,
30 ACKPBITHE CKOOOK M TIPUBEICHHUE bubmorexa HOK
pacxp PUBEA https://m.edsoo.ru/7f41fafa
MOIOOHBIX ClIaraeMbIX
[Ipeo6pazoBanrie OYKBEHHBIX BHIPAKEHUH,
31 aCKpBITHE CKOOOK M IPHUBEICHHE bubmorexa TIOK
packp pHBel https://m.edsoo.ru/7f41fd70
MOAOOHBIX CIIaraeMbIX
[Ipeo6pa3oBaHrie OYKBEHHBIX BBIPAKEHUH,
32 packpeiTHE CKOOOK U IIPUBEJICHUE
MOOOHBIX CIIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,
33 packpbITHE CKOOOK U PUBEACHUE
MOI0OHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPAJIbHBIM bubmuorexa [JOK
IoKa3areseM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYpPaJIbHBIM bubnuotexa [HOK
IIOKa3areseM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnmnoreka [JOK
rnoxkasarejieM https://m.edsoo.ru/7f4218be
b K
37 MHOTOWICHBI nomorexa [0

https://m.edsoo.ru/7f42276¢




bubmuorexa [JOK

38 M
HOTOICHRT https://m.edsoo.ru/7f422930
39 Crnosxenue, BBIMMTaHUE, YMHOKCHHE bubnuoreka [IOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422af2
40 Crnosxenue, BBIMUTaHUE, YMHOXKCHHE bubnmnorexa HOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422cc8
A1 CioxeHue, BBIYUTaHUE, YMHOXKEHHE bubmnoreka LIOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
4 Ciio’keHue, BBIYUTAaHUE, YMHOXKEHHE bu6nuorexa [IOK
MHOTOWIEHOB https://m.edsoo.ru/7f423182
43 DopMyIIBI COKPAIIEHHOIO YMHOKEHUSI bubmmorexa LIOK
pMYy paill y https://m.edsoo.ru/71f42432a
44 DopMyIIEI COKPAIIEHHOTO YMHOKEHUSA bubmmorexa TIOK
PMY patit y https://m.edsoo.ru/7f42464a
45 DopMyIIEI COKPAIIEHHOTO YMHOKEHUSA bubnmorexa LIOK
pMYy paill y https://m.edsoo.ru/7{424c12
46 DopMYyIIBI COKPAILIEHHOIO YMHOKEHUS bubmorexa LIOK
PMY patit y https://m.edsoo.ru/7f4241d2
47 DopMyIIEI COKPAIIEHHOTO YMHOKEHUA bubmmorexa LIOK
PMY patil y https://m.edsoo.ru/7f4251d0
but6mmoreka [IOK
48 PasnosxeHre MHOTOYWIEHOB HAa MHOKUTEIN
https://m.edsoo.ru/71423312
but6mmoreka [JOK
49 PasnosxeHrne MHOTOWIEHOB Ha MHOKHUTEIN
https://m.edsoo.ru/714237fe
butmmoreka [JOK
50 PasnosxeHrne MHOTOWIEHOB Ha MHOKHUTEIN

https://m.edsoo.ru/714239de

51

PaznoxeHrne MHOTOYICHOB HA MHOKHUTSIIH




KonrtponsHas pabota o teme

52
"AnrebpanyecKkue BeIpaKeHus"
53 YpaBHeHue, MpaBuUiia MpeoOpa3OBaHUS
ypaBHEHUS, PABHOCWIBHOCTh YPABHEHUI
JIuHeitHOE ypaBHEHUE C OJJHOU
54 MEPEMEHHOM, PENIEHNE JIMHEUHBIX
ypaBHEHUH
JIuHeitHOe ypaBHEHHE C OJHOU
55 HepeMEHHOM, pelIcHUE TUHEHHEIX bubmorexa HOK
P L p https://m.edsoo.ru/71420482
ypaBHEHUH
JIuHeiiHOE ypaBHEHHE C OJHOM
56 MEPEMEHHOM, pelICHNE TMHEUHBIX
ypaBHEHUH
57 Perrenue 3aga4 ¢ mOMOIIBIO YPaBHEHUH bubnnorexa LIOK
A b0 ¥p https://m.edsoo.ru/7f42064e
58 Perrenuie 3aga4 ¢ mOMOIIBIO YPaBHEHUH Eubmorexa IIOK
A b0 ¥p https://m.edsoo.ru/7f420806
59 Perrenuie 3a1a4 ¢ MOMOIIBIO YPaBHEHUH Eubmorexa IIOK
A b0 ¥p https://m.edsoo.ru/7f4209a0
60 Pemrenue 3aga4 ¢ IOMOIIBIO YPaBHEHUN bubmorexa TIOK
a HIbIo ¥P https://m.edsoo.ru/7f420e6e
61 JIuneliHOE ypaBHEHHE C IBYMs bubnmoreka [JOK
TIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHOEe ypaBHEHHE C IBYMs bubnmoreka [JOK
MIEPEMEHHBIMU U €T0 rpaduk https://m.edsoo.ru/7f427¢e8a
63 Cucrema IByX JIMHEHHBIX YPaBHEHHH C bubnmnoreka [JOK

ABYMs IICPEMCHHBIMU

https://m.edsoo.ru/7f42836¢




Cuctema IByX JTUHEHHBIX YpaBHEHUI ¢

64
JBYMsI [IEPEMEHHBIMU
65 CucreMa IByX JIMHEMHBIX YpaBHEHUH C
JByMsI IEPEMEHHBIMU
66 CucreMa IByX JIMHEMHBIX YpaBHEHUH C
JBYMsI TIEPEMEHHBIMU
67 Pemenne cucrem ypaBHeHHN Bubnmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHHI bubmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHU Bubnrorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemrenne cucrem ypaBHeHHM
71 Pemenue cucrem ypaBHEeHHI
7 KonTponbhas pabora no teme "JlnHeiinole bubnuorexa HOK
ypaBHEHHA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsaMoit bubmorexa [OK
https://m.edsoo.ru/7f41de76
bubmuoreka [IOK
7 HHCTOBEIE MpOMEAYTiH https://m.edsocl)l.m/7f41dff2
75 HucnoBbie TPOMEKYTKH
76 Paccrosnue Mue>1<z[y I[BE/M}I TOYKaMU
KOOPJAMHATHOU MPSMOK
77 PaccrosiHne Mexly 1ByMsl TOUKaMH
KOOPJAMHATHOW MPSMOM
73 [IpsimoyrosbHas cucreMa KOOpAMHAT Ha bubmuoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41el6e




79 [IpssMoyronpHas cucTeMa KOOpIAMHAT Ha bubnuoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumepsi rpaduKoB, 3a7aHHBIX bubmuorexa HOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumepst rpadukoB, 3a7aHHBIX bubnuorexa HOK
bopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumepst rpadukoB, 3aJaHHBIX
bopmynamu
23 Urenue rpadukoB peaibHBIX bubnmnoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpadukoB peaibHBIX
3aBUCUMOCTEN
but6mmoreka [IOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux GpyHkunu
butmmoreka [IOK
87 Csoi i
BOICTBA QyHicLAif https://m.edsoo.ru/7f41f078
bu6mmorexa [IOK
88 Csoi i
BOWCTBA yHKIMH https://m.edsoo.ru/7141f1fe
bu6mmorexa [IOK
89 JIuneii
MHCHHAS (y KIS https://m.edsoo.ru/71427282
bub6mmorexa [IOK
90 JIuneit
HieiHias QYK https://m.edsoo.ru/7f427412
bubmnoreka LIOK
91 I1 HHOA
OCTpOCHHe rpagitka MMHEHHON pyHKLIK https://m.edsoo.ru/7f426d e
92 [Toctpoenue rpaduka TMHEHHON QyHKITIH
93 I'padux pyHkumm y =[x|




94 I'padux pynkumm y =[X| 1
KonTponbhas pabota o teme
95 "Koopaunate! u rpaduku. OyHknuu" / 1 bubmorexa HOK
PA . P P FYHEL https://m.edsoo.ru/7f41£50a
Bcepoccuiickast mpoBepoyHas pabota
96 Utorosas xoHTposbHas paboTa / | bubnuorexa HOK
Bcepoccniickast mpoBepouHas pabota https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
97 METOJIOB Kypca 7 Kitacca, 00001eHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MMOHATHH U
98 METOO0B Kypca 7 xiacca, 00001eHne 1 Bubmuoreka LOK
Hu P ’ H https://m.edsoo.ru/71429132
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U
99 METOIOB Kypca 7 Kiiacca, 00001IeHe 1 Bubmuoreka IJOK
Hu P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHITUHI U
100 METOJIOB Kypca 7 Kiracca, 0000IIeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MTOHATHH U
101 METOJIOB Kypca 7 xiiacca, 00001eHne 1 Bubmuorexa LIOK
HV P ’ H https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOIOB Kypca 7 Kiacca, 00001eHne 1 Brbmuorexa IIOK
Hu P ’ H https://m.edsoo.ru/7f42a900
3HAHUNA
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
ungpoBbie
Ne i/ Tema ypoka KonTposabHbie op
Bcero o0pa3oBaTe/ibHbIE
padoTbI
pecypchl
1 KBagpatHblii KOpeHb U3 YuCIa 1 bubsmorexa HOK
P P https://m.edsoo.ru/7f42d452
bubmnoreka LIOK
2 [TonsiTrie 06 UPPaLIMOHAIEHOM YUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsaTuaHbIe PUOTUKCHUS 1
MPPALMOHATIBHBIX YUCEN
4 JecsaTuanble PUOTHKEHUS |
UPPALMOHATIBHBIX YUCEN
5 JlercTBUTENBHBIE YHCIIA 1
6 CpaBHeHUE 1EHUCTBUTENBHBIX YUCEI 1
7 CpaBHeHHE IEHUCTBUTENBHBIX YUCEI 1
8 Apudmerndecknii KBaApaTHBII KOPEHb 1
9 VYpaBHenue Buaa x> = a 1
10 CaoticTBa apuPMETHIECKUX KBAAPATHBIX | bu6mmoreka [IOK
KOpHEU https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(PMETHUECKUX KBAAPATHBIX | butmmoreka [IOK
KOpHEU https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHue YNCIOBBIX BEIpAXKEHUIA, 1 bubmuorexa IIOK
COJlepKaIUX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [TpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUIA, | bubmuoreka [JOK

COoACpKAIIMNX KBAAPAaTHLIC KOPHHU

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




[TpeoOpa3oBaHue YNUCIOBBIX BBIPAXKEHUIA,

butmmoreka [IOK

14
coeprKalux KBaJIpaTHble KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHue YHCIOBBIX BHIPAKEHUH, bubmuorexa HOK
coeprKalux KBaJpaTHble KOPHU https://m.edsoo.ru/7f42¢262
but6mmoreka [IOK
16 CreneHs ¢ IebIM IToKa3aTeIeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3auch yncia. Pazmepsl
00BEKTOB OKpYyIKaroliero mupa (ot
by pa ( but6mmoreka [JOK
17 3JIEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX
https://m.edsoo.ru/7f436098
00BEKTOB), JUIUTEIILHOCTH IMPOLIECCOB B
OKPY’KaloIleM MUpe
18 CBOMCTBA CTEIEHHU C I[EIBIM ITIOKa3aTeIeEM bubnnorexa LIOK
H https://m.edsoo.ru/7f435648
. bubmmorexa [JOK
19 CBoiicTBa CTEIEHHU C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435648
. bubmmorexa [JOK
20 CBoiicTBa CTENEHH C LIEJBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHU C I[EIBIM IIOKa3aTeIEM bubnnorexa LIOK
H https://m.edsoo.ru/7f43599a
. bubmuorexa [JOK
22 CBoiicTBa CTEIEHHU C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435ed6
23 KBanpatHbiii TpExuiieH
24 KBanpaTHblil TpéxuieH
75 Pa3noxeHne KBagpaTHOro TpEXWICHa Ha bubmuorexa LIOK
MHOXXHTEIIHN https://m.edsoo.ru/7f42{d38
2% Pa3noxenue KkBaApaTHOro TpEXUaeHa Ha bubnuoreka [IOK

MHOXHUTCIN

https://m.edsoo.ru/7142{d38




KonrponbHas pabora no Temam

" bubnuorexa [JOK
27 KBanparubsie kopau. CTereHu.
. " https://m.edsoo.ru/7f42ec80
KBagpartsslii TpexuineH
but6mmoreka [IOK
28 Anrebpandeckas 1po0b
P AP https://m.edsoo.ru/7f430382
29 JlommycTuMble 3HaUYCHHSI TIEPEMEHHBIX,
BXOJISIIIIMX B anreOpanyecKue BhIPaKEHUs
30 JomycTumble 3HaYCHUSI TIEPEMEHHBIX,
BXO/JISIINX B AIre0pandecKre BIPAKCHHUS
31 OCHOBHOE CBOMCTBO ayire0pandecKkoit bu6mmoteka [IOK
Ipodu https://m.edsoo.ru/7f4308¢e6
bubmnoreka LIOK
32 C ocii
OKpatlierHe ApobeH https://m.edsoo.ru/7f430a8a
but6mmoreka [IOK
33 C Oci
OKpatlierHe Apober https://m.edsoo.ru/7f430f44
bubmnoreka LIOK
34 C Oci
OKpatlierHe Apober https://m.edsoo.ru/7f430f44
35 CrnoxeHue, BEIYUTAHUE, YMHOKEHHUE U but6mmoreka [JOK
JiesieHue anredpandeckux apodei https://m.edsoo.ru/7f43128¢c
16 CnoxeHue, BBIUUTAHUE, YMHOKEHHUE U bubmuoreka [IOK
JeIeHne anredpandeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE U but6mmoreka [IOK
JeIeHne anredpandeckux apooeit https://m.edsoo.ru/7f4318¢c2
13 CrnoxeHue, BBIYUTAHUE, YMHOKEHUE U butmmoreka [JOK
JieJIeHUE anredpanvecKkux apooei https://m.edsoo.ru/7f431a20
39 [Ipeobpa3oBaHue BhIpaKEHUIA, bubmuotexa [HOK

cojieprKalux anredpandeckue 1poou

https://m.edsoo.ru/7f43259¢




40 [TpeoOpazoBaHue BbIpaKEeHHIH, bubnuoreka [IOK
cojiepKalux aareopandeckue 1poou https://m.edsoo.ru/7f432736
A1 [IpeoOpa3oBanue BhIpaKEHUI, bubmuorexa HOK
cojieprKalux anredpandeckue 1poou https://m.edsoo.ru/7f432736
4 KonTponbHas pabota no teme bubnuorexa HOK
"AnreGpanyeckas ApoOs" https://m.edsoo.ru/7f431d36
bubmuoreka [JOK
43 KBanpatnoe ypasHenue https://m.edsocl).lm/7f42eela
44 HenonHoe kBasipaTHOE ypaBHEHUE bubmorexa [OK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBasipaTHOE ypaBHEHUE Bubmmorexa [IOK
https://m.edsoo.ru/7f42eecla
46 dopmyia KOpHEH KBaJpaTHOTO bubmumoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyia KOpHEH KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£316
43 dopMyIta KOpHEH KBaJPAaTHOIO bubnuorexa IIOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnmnorexka HOK
49 Teopema Butera https://m.edsocl)_.lru/7f42fef0
>0 Feopena Buera ngs?;lsqf;;gzﬁf%oom
51 Pemenne ypaBHeHUH, CBOISIIMXCS K bubnuorexa LIOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pewienue ypaBHeHuUM, CBOAAIIMXCS K bubmuorexa IIOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimue ApoOHO-palOHAIBHEIE bubnmnoreka [JOK




ypaBHEHHUS

https://m.edsoo.ru/7f4328¢c6

54

[Tpocreiinme ApoOHO-pallMOHATIBHbIE
ypaBHEHUS

butmmoreka [IOK
https://m.edsoo.ru/71f432b6e

55

Pelienre TEKCTOBBIX 337124 C MOMOIIIbIO
KBaJIpaTHBIX YPaBHEHHH

bu6mmorexa [IOK
https://m.edsoo.ru/7{42{75¢

56

PeleHne TEKCTOBBIX 3a7a4 C IIOMOILBIO
KBaJPAaTHBIX YPaBHEHHUU

bubmnoreka LIOK
https://m.edsoo.ru/7{42{8f6

57

KoHnTtponbHas paboTa mo Teme
"KBanparusie ypaBHeHUs"

bubmnoreka LIOK
https://m.edsoo.ru/7f430112

58

JIuHeitHoe ypaBHEHHE C IBYMS
NEPEMEHHBIMH, €ro Ipaduk, MpUMepbl
peLICHUs YPaBHEHUH B LENIBIX YHUCIAX

59

JInHeitHOEe ypaBHEHHE C IBYMS
MEPEMEHHBIMH, ero Tpaduk, mpuMepbl
pelIeHUs YpaBHEHUH B IENBIX YUCIIAX

60

JInHeHOE ypaBHEHHE C IBYMS
HEPEMEHHBIMHU, €ro rpaduk, MpuUMepbl
pEIICHNs yPAaBHEHUN B LEJIBIX YMCIIAX

61

Pemienue cucrem AByX JIMHEMHBIX
YPaBHEHUH C JBYMS IIEPEMEHHBIMU

62

Pemenne cucreM qByX JIMHENHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

63

Pemenne cucreM qByX JIMHENHBIX
YPaBHEHUH C ABYMS [IEPEMEHHBIMU

64

IIpuMmepsl penieHus: CUCTEM HEJIMHEHHBIX
YPaBHEHUH C ABYMS [IEPEMEHHBIMU

65

IIpumepsl penieHus: CUCTEM HEJIMHENHBIX




YpaBHEHHH C IByMsI IEPEMEHHBIMU

['paduueckas UHTEpIIpeTaLUs YpaBHEHUS
C JIByMsl IEPEMEHHBIMU U CUCTEM

bubmunoreka LIOK

66 JIMHEWHBIX YPaBHEHUH C JBYMSI https://m.edsoo.ru/7f43d6d6
MepEeMEHHBIMU
['paduaeckas nHTEpIIpPETAIINS YPABHCHHS

67 C ABYMSI TIEPEMEHHBIMHU U CHCTEM bu6muoreka [JOK
JIMHEUHBIX YPABHEHUH C ABYMS https://m.edsoo.ru/7f43d6d6
MepEMEHHBIMU

68 Pemenne TeKCTOBBIX 33714 C TIOMOIIIBIO
CHCTEM ypaBHEHUU

69 Pelenne TeKCTOBBIX 337124 C TOMOIIBIO
CHUCTEM ypaBHECHHI

70 Pelenne TeKCTOBBIX 337124 C IOMOIIbIO
CHCTEM ypaBHEHUN

71 UucnoBble HEPABEHCTBA M UX CBOMCTBA

72 UucnoBble HEPABEHCTBA M UX CBOMCTBA

73 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOM

74 JIuneliHbIe HEPABEHCTBA C OHOU bubmuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42¢692

75 JIlunelinble HEPABEHCTBA C OTHOM bubnuotexa [JOK
MEPEMEHHOM U UX pEeIICHUE https://m.edsoo.ru/7f42¢c840

76 JIvHeitHbIe HEpaBEeHCTBA C OJJHOM
MEPEMEHHOM U UX PEIICHUE

77 CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOMI bubnmnoreka [JOK
IIEPEMEHHOM U UX pPELICHUE https://m.edsoo.ru/7f42cb88

78 CucTemMBbl TUHEHHBIX HEPABEHCTB C OJTHOM bubnuorexa [JOK




HepeMeHHOﬁ " UX PCIICHHUC

https://m.edsoo.ru/7f42cd2¢

CucTteMbl THHEHHBIX HCPAaBCHCTB C OJIHOH

79
MEPEMEHHOMN U UX pelIeHHE
N300paskeHue pereHus TMHEHHOTO
. bubmuorexa [JOK
80 HEpPABEHCTBA M UX CUCTEM HA YHUCIIOBOU
. https://m.edsoo.ru/7f42c9e4
pSIMOH
N3o0pakeHune pemeHus TMHEHHOTO
. bubmuotexa [JOK
81 HEpPABEHCTBA U UX CUCTEM HA YHUCIIOBOU
. https://m.edsoo.ru/7142c¢9¢4
psIMOH
%) Konrponbnas pabora mo Temam
"HepasenctBa. Cuctembl ypaBHEHUN"
bu6nuorexa [IOK
83 [Tonsitue pyHkIMN
yni https://m.edsoo.ru/7{f433c12
24 O6nacTh onpeeneHuss 1 MHOXKECTBO bu6muoreka LIOK
3HAYeHUH PYHKLIUU https://m.edsoo.ru/7f433d84
&5 Crioco6b! 3a1aHus PYHKLIUH
86 I'padux GpyHkIHMN
%7 CaoiicTBa (QyHKIIUH, UX OTOOpakeHHE Ha
rpacuke
28 UreHue U moCTpoeHue rpauKoB
GyHKIMHA
29 [Tpumeps! rpadukoB GyHKLIUH,
OTpaKarOIIUX peabHbIE MPOIECCH
@DyHKIINHU, OTIMCHIBAIOIINE MPAMYIO U
90 06y aTHYIO [IPOIO I/IOHaJ'IBIfBIe ’ Bubmmorexa [IOK
PATHYIO HPOTOPH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX IpapuKu
91 ['unep6ona




bubmmorexa [JOK

92 ['unep6omna
https://m.edsoo.ru/7f4343e2
bubmuorexa [JOK
93 I'padux dbyskIuu y = x>
padpuic gy y https://m.edsoo.ru/7f434572
Oyukmmn y =x2, y = x>,y = Yx, y = [X[;
94 r Zulmqeczoe eIiIIeHI/Ie ' aBHeH};H?I LI| bubmmorexa [OK
P P o P https://m.edsoo.ru/7f434d38
CHCTEM ypaBHEHUU
[ToBTOpEHVE OCHOBHBIX MTOHITHHA 1
95 METOJIOB KypcoB 7 U 8 KJI1acCOB, bubmuoreka [IOK
00o0menue 3uanuil / Becepoccuiickas https://m.edsoo.ru/7f4371aa
poBepoyHas paborta
96 HToroBast KOHTpoOsbHAs padora / bubnuoreka [IOK
Bcepoccuiickas mpoBepouHasi paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHHE OCHOBHBIX MOHITHIA U
97 METOJIOB KypCOB 7 U 8 KJIACCOB,
00001TIeHNE 3HAHU
[ToBTOpEHVE OCHOBHBIX MTOHITHHA 1
but6mmoreka [IOK
98 METOJIOB KypCOB 7 U 8 KIIacCOB,
. https://m.edsoo.ru/7143736¢
0000111eHIE 3HAHUN
[ToBTOpEHVE OCHOBHBIX MTOHITHIA U
bu6nuorexa [IOK
99 METOJI0B KypcoB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f437510
0000111eHre 3HAHUI
[ToBTOpEeHNE OCHOBHBIX MOHITHIA U
bu6nunoreka [IOK
100 METOJ0B KypCOB 7 U 8 KIIacCOB,
. https://m.edsoo.ru/7f4376b4
0000111eHne 3HaHUI
[ToBTOpEHNME OCHOBHBIX MOHITUH U
butmmoreka [IOK
101 METOJIOB KypCOB 7 U 8 KJIacCOB,

00001IeHNE 3HAHNIA

https://m.edsoo.ru/7f436b88




102

IToBTOpEHNE OCHOBHBIX IOHIATHH U
METOJIOB KypCOB 7 U 8 KJIACCOB,
0000111eH1E 3HAHUI

butmmoreka [IOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBo uacos

Bcero

KoHnTtpoibHbie
padoThI

JJIEKTPOHHBIE
nugposbie
o0pa3oBaTesibHbIE

pecypcbl

PanrionanbpHble yncna, uppaluoHaIbHbIE
yuciia, KOHEYHbIE U 0ECKOHEYHEIE
NeCATUYHBIC IpoOH

MHOXeCTBO JIeHCTBUTEIBHBIX YHCEIT,
JIEMCTBUTEIILHBIE YUCIIA KaK OECKOHEUHBIE
NeCATUYHBIE IpoOU

B3auMHO OTHO3HaYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JECHCTBUTEIbHBIX
YHUCeJl U MHOYKECTBOM TOYEK KOOPAUHATHOMN
IPSIMON

CpaBHeHHE 1EHUCTBUTENBHBIX YHUCEIL,
apudmeTHyecKue AeMCcTBUS C
JNEHCTBUTENbHBIMU YHCIIAMU

[IpubnmxEéHHOE 3HAUCHNE BETUUHHBI,
TOYHOCTb MTPUOJIMIKEHUS

Oxpyrienue ymucen

OxpyrieHue ymcen

[Ipukuaka u OlIEHKa pPe3yJIbTaTOB
BEIUMCIICHUN

[Ipukuaka u olieHKa pe3yabTaTOB
BBIYUCIICHUN




JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK

10
YpaBHEHUH, CBOJAIIMXCS K TUHEHHBIM https://m.edsoo.ru/7f43bf66
1 Jluneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMXCS K TUHEHHBIM
12 KBagpatHoe ypaBHeHue. Pemenue bubmmoreka [JOK
YpaBHEHUH, CBOJAIIMXCS K KBaIPATHBIM https://m.edsoo.ru/7f43¢c542
13 KBanpaTtHoe ypaBHeHue. Pemenue bub6nuorexa [IOK
YpPaBHEHUH, CBOJAIIMXCS K KBaIJPATHBIM https://m.edsoo.ru/7f43¢c542
14 bukBagpaTHbie ypaBHEHHS bubmmorexa [IOK
P yp https://m.edsoo.ru/7143¢3d0
15 bukBagpaTHbie ypaBHEHHS bubmorexa OK
P yp https://m.edsoo.ru/743¢3d0
[Ipumepsl penieHust ypaBHEHUMN TPEThEU U
16 YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha
MHOXXHUTENN
[Ipumepsl penieHust ypaBHEHUN TPEThEU U
17 YeTBEPTOU CTETIIEHEH Pa3JIOKEHUEM Ha
MHOXHTEIN
13 Pemenne npoOHO-paliioHaTbHBIX bubmmoreka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paliioHaIbHBIX bubmmoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Perrenye TeKCTOBBIX 3a1a4
anreOpandecKuM MeTOA0M
71 Pemrenye TeKCTOBBIX 3a1a4
anredpandecKuM METOI0M
22 Pemrenye TeKCTOBBIX 3a1a4




aHFe6paI/I‘lCCKI/IM MCTOAOM

KonTtponbnas pabota no teme "YpaBHEHUS

23 . .
C OJAHOM epeMeHHOMN"
24 YpaBHEHUE C IByMs IEPEMEHHBIMU U €T0 bubnuorexa [JOK
rpadux https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0 bubmmoreka [JOK
rpadux https://m.edsoo.ru/7f43d0b4
2% CucreMa IByX JIMHEHHBIX YPAaBHEHUH C
JByMsI IEPEMEHHBIMU U €€ pellIeHNe
7 Cucrema IByX JIMHEMHBIX YPAaBHEHUH C
JIByMs IEPEMEHHBIMU U €€ pellieHne
73 Cucrema AByX JIMHEHHBIX YpaBHEHHI ¢
JByMsI IEPEMEHHBIMU U €€ pellieHre
29 Cucrema AByX JIMHEHHBIX YpaBHEHHI ¢
JIByMsI IEPEMEHHBIMU U €€ pellieHue
Pemenue cucrem AByX ypaBHEHUM, OJHO U3
30 KOTOPBIX JIMHEHUHOE }; J:[yp TOe B’To ou bubnnorexa LIOK
P >8Py P https://m.edsoo.ru/7f43d23a
CTEINEHU
Pewienue cuctem IByX ypaBHEHH, OAHO U3
31 KOTOPBIX JIUHEHHOE }; z[yp TO€ B’To on bubmmorexa [OK
p - 3 APY P https://m.edsoo.ru/7f43d55a
CTEIeHU
Pewenue cucrtem IByX ypaBHEHH, OAHO U3
32 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU
CTEIEHU
Pemenne cucrem IByX ypaBHEHMM, OAHO U3
33 KOTOPBIX JINHEWHOE, a APYroe — BTOPOM

CTCIICHU




I'paduueckas uHTEpNpETALNS CUCTEMBI

34
YPaBHEHUH C ABYMS IEPEMEHHBIMU
35 Pemienne TekCTOBBIX 3a/1a4
anreOpanvdecKuM crocooom
36 Perrenye TeKCTOBBIX 3a0a4
anre0pandeckKuM crocooom
37 KonTponbhas pabora no teme "CucteMbl
ypaBHEeHUI"
38 YucnoBble HEpABEHCTBA U MX CBOMCTBA
. bu6nmmoreka [IOK
39 YucnoBble HEpABEHCTBA U MX CBOMCTBA
https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEPABEHCTBA C OJTHON bubnmnorexa [JOK
IIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEPABEHCTBA C OJTHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOM
NEPEMEHHOMN U UX PElICHHE
44 CuctemMbl TUHEHHBIX HEPABEHCTB C OJHOM
NIEPEMEHHOMN U UX PEIICHHE
45 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
NEPEMEHHOMN U UX PEIICHHE
bu6nmoreka [JOK
46 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE
https://m.edsoo.ru/7f43b098
bu6nmoreka [JOK
47 KBanpatHbie HepaBEHCTBA U UX PEIICHUE

https://m.edsoo.ru/7f43b21e




bubmuoreka [JOK

48 KBagpaTHble HEpaBEeHCTBA U UX PEILICHUE hitps://m.cdsoo.ru/7f43b5a2
49 KBangpaTHble HEpaBEeHCTBA U UX PEILICHUE
50 KBanpaTHble HepaBEHCTBA U UX peIlICHUE
I'paduueckas nHTEpIIpETALIMSI HEPABEHCTB
51 I/II::I/E):TeM HepaBeHcI;BIZ: ,Z[BI;M}I ’ buommorexa LOK
HepeMeHHbIMI https://m.edsoo.ru/7f43b098
I'paduueckas nunTEprIpeTalisi HEPABEHCTB
52 Y CHUCTEM HEPABEHCTB C JBYMsI
TIepeMEHHBIMH
53 KonTponbhas paborta o teme
"HepaBeHncTsa"
54 KBanparnunas ¢pyHkmnms, e€ rpaduk u bub6nuorexa [IOK
CBOICTBa https://m.edso0.ru/7f4396¢6
55 KBanpatnunas ¢yunkuus, e€ rpaduk u bubnnoreka [JOK
CBOWCTBa https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [TapaGomna, KOOpAUHATHI BEPIIUHBI bubnuoreka [IOK
napaboJIbl, OCb CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAMHATHI BEPUIMHBI bubmmoreka [JOK
napaboJIbl, OCb CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [TapaGomna, KOOpAUHATHI BEPIIUHBI bubmmoreka [IOK
napaboJIbl, OCb CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapaboiia, KOOPIUHATHI BEPIITHHBI bubmmoreka [JOK
napaboJibl, OCb CHMMETPUU NTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapa6oiia, KOOpPIMHATHI BEPIITHHBI bubmuorexa [{OK




napaboJIbl, 0Cb CHMMETPHUH ITapaboIbl

https://m.edsoo.ru/7f43a526

[TapaGomna, KOOpAUHATHI BEPIIUHBI

62
napaboJibl, OCh CHMMETPHH 1apadoIbl
63 I'paduku pynkumit: y =kx, y =kx + b,
y=k/X, y=x*, y=vX, y=[X|
64 I'paduxu Pynkumii: y = kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduxn pynkmmit: y =kx, y=kx +b,
y=k/X, y=x*, y=vX, y=[x|
66 I'paduxu pynkmmit: y =kx, y=kx + b,
y=k/x, y=X*, y=vX, y=[x|
67 I'paduxu pynkumii: y = kx, y =kx +b,
y=kK/X, y=x°, y=vX, y=[x|
68 I'paduku pynknmit: y = kx, y = kx + b,
y=k/X, y=x*, y=vX, y=IX|
69 Kontponsnas padora no teme "®dynxmn" ngg;;fg;grou}éfﬁabg‘l
70 IloHsaTHe YnCIOBOM IIOCIIEIOBATCILHOCTH bubmorexa LIOK
https://m.edsoo.ru/7f43e6¢c6
3ajaHue nocaeq0BaTeIbHOCTH
71 peKyppeHTHOH dopMyIoit u Gpopmyrnoi n-ro bubmmorexa [TOK
wena https://m.edsoo.ru/7f43ebda
7 Apudmernueckas u reoMmerpudeckas bubnnoreka [IOK
MPOrpeECCUU https://m.edsoo.ru/7f43ed7e
7 ApudmeTnueckasi 1 reoMeTpruecKas bubmmoreka [JOK
Mporpeccuu https://m.edsoo.ru/7f43f3b4
74 ®dopMyIIbl N-ro YiaeHa apuhMeTUIECKON 1 bubmuorexa [{OK




reOMEeTPUYECKOH MPOrpeccuii, CyMMbl
HEPBBIX N YJIEHOB

https://m.edsoo.ru/7f43f58a

®dopMyIibl N-ro YiaeHa apuhMeTUIECKON 1

bu6mmoreka [IOK

75 reOMETPUYECKON TPOTPECCHi, CYMMBI
p porp e https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB
@®opMyJIbl N-TO YieHa apuPpMETHUIECKON U
76 reOMETPUUYECKOM TTPOTPECCHI, CYMMBI bubmorera [JOK
P porp &y https://m.edsoo.ru/7143{0c6
NEPBBIX N YJIECHOB
@opmyIibl N-ro WieHa apupMeTHIecKoi u
77 T€OMETPHUUECKON MPOTPECCUid, CYMMBI bubmmorexa [IOK
P poTp e https://m.edsoo.ru/7f43f72e
MEPBBIX N YJICHOB
dopMyIIbl N-T0 YieHa apuhMEeTUIECKON 1
78 TeOMETPHUUECKOMN IMPOTrpecCcuii, CYMMBI bubmorera [JOK
P porp e https://m.edsoo.1u/7f43f8a0
MEePBBHIX N WICHOB
N306pakenue ujaeHoB apuPpMETHUECKON U
79 reOMETPUYECKON MPOTrPECCUil TOUKAMH HA
KOOPAUHATHOMW INTIOCKOCTH
N300pakeHue 4IeHOB apuPMETHIECKON U
80 r€OMETPUUECKON IPOrPECCU TOUKaMH Ha
KOOPJAMHATHOMN MJIOCKOCTH
81 JIMHENHBIN U YKCIIOHEHMAIIBHBIA POCT
bu6nmoreka [JOK
82 CJ10KHBIE TTPOIIEHTHI
P https://m.edsoo.ru/7f43fe0e
bu6nunoreka [JOK
83 CJ10KHBIE TTPOIIEHTHI
P https://m.edsoo.ru/74401a6
%4 KonTtponbnas padota no teme "Hucnosble bubnnoreka [IOK
IOCJIEJOBATEILHOCTH" https://m.edsoo.ru/7f4404{8
&5 [ToBTOpEHME, 0000IIEHNE 1




cucTeMaThu3alus 3HaHUM. 3aHI/ICB,

CpaBHCHHE, ,I[eI\;ICTBI/IH C ,I[CP'ICTBHTGJIBHBIMI/I

YuClIaMH, YUCJIOBas IpsaMas

86

[ToBTOpeHme, 0600mIEeHNE 1

cuctemMaTrsanus 3HaHuil. [IpoueHTsl,

OTHOILLEHUS, ITPOIIOPLUU

87

[ToBTOpEeHue, 006061IEHNE 1

CHCTeMAaTH3alus 3HAaHUH. Oprr JICHHUC,

HpI/I6J'II/I)I(eHI/Ie, OLICHKa

88

[ToBTOpenue, o6oOLIIeHNE U
cucTeMaTh3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apU(PMETHICCKUM
CII0COOOM

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenme, 0600IIEeHNE 1
cucTemMaTu3anys 3Hanuii. Pemenue
TEKCTOBBIX 3a7]a4 apUPMETHUECKUM
CII0co00M

bu6nmuoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6o0IIEHNE U
cucTeMaTh3anus 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apUPMETHISCKUM
CII0COOOM

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0600IIEeHNE 1

cuctematusanus 3Hanuil. [IpeodpasoBanue
anreOpanyecKuX BhIPAKEHUH, JOMYCTUMBIE

3HaA4YCHUA

bu6nmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, o6oOLIIeHNE U

cuctematusanus 3Hanuil. [IpeoGpasoBanue
anredpanyecKux BbIPAKEHUI, TOMYCTUMbIE

bu6nmoreka [IOK
https://m.edsoo.ru/7f444364




3HAa4YCHUA

[ToBTOpenue, o6oO1IIeHNE U
cucteMaru3anus 3HaHui. [IpeoOpazoBanue

bubmuoreka [JOK

93 .
anreOpanvdecKux BhIpaKEHUM, JOITYCTUMBIC https://m.edsoo.ru/7{444612
3HAYCHUS
[ToBTOpenme, 06001IIEeHNE 1

94 cucreMaruzanus 3HaHuil. [IpeobpazoBanue bubnnoreka [JOK
anreOpanyecKuX BhIPaKEHUH, JOMYCTUMBIE https://m.edsoo.ru/7f444a94
3HAUYECHUS
[ToBTOpenue, o6oOLIIeHNE U

95 cucreMaruzanus 3HaHu. OyHKIMM: bubmmoreka [JOK
MIOCTPOEHHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIII
[ToBTOpenme, 0600IIEeHNE 1

96 cucremMaTtus3auvs 3HaHui. OyHKINH: bubnnoreka [JOK
IIOCTPOEHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44444
byHKIII
[ToBTOpenue, o6o0IIEHNE U

97 cuctemMaTuzanus 3HaHuil. OyHKINUH: bubmuoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII
[ToBTOpenue, 0600IIEeHNE 1

08 cucremMaTtu3auus 3HaHui. OyHKINH: bubnnoreka [IOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
[ToBTOpenue, o6oOLIIeHNE U

. bu6nmoreka [IOK
99 cucreMartu3aus 3HaHui. ['padudeckoe

peleHne ypaBHEHUI U UX CHCTEM

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




[ToBTOpeHue, 06061IeHNE 1
100 cucreMaru3anys 3HaHui. ['paduieckoe
pelieHre ypaBHEHUH U UX CUCTEM

101 HroroBast koHTpOIbHAS paboTa

102 O000111eHrEe U cUCTEMAaTU3aIMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOCHUS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTaTa
1 UYucna 1 BIYUCIICHUS
. BoimonHsaTe,  coueras  YCTHbIE W THCbMEHHBIE  NPUEMBI,
' apudmeTnyeckue AeUCTBUS C PAIIMOHAIBHBIMY YUCIAMH
Haxonuth  3Ha4YeHHs]  YMCIOBBIX  BBIPAXEHUH,  NPUMEHSTh
1.2 pa3HoOOpa3HbIE CIIOCOOBI M MPUEMBI BRIYMCIICHHS 3HAYCHUH JTPOOHBIX
BBIPXCHHH, COIEPKAMUX OOBIKHOBEHHBIC U JICCATUYHBIC APOOH
[lepexomute OT OAHOH (OPMBI 3aMWUCH dYUCENT K  JPyrou
13 (mpeoOpa3zoBeIBaTh  ACCATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSTUIHYIO APOOb)
1.4 CpaBHHBATh U YIIOPSA0YMBATH PAIlMOHATBHBIC YHCTIA
1.5 OKpyrisTh yncna
BBINOMHATE NPUKHUAKY U OIEHKY pe3yibTaTa BBIYHUCICHHM, OLEHKY
1.6 3HQYEHUW YHUCJOBBIX BBIPAXKECHHI. BBIIOMHATH JEUCTBUS €O
CTENEHSIMH C HATypalIbHBIMU MOKA3aTeNIAMU
17 [IpuMeHsITh TpPHU3HAKUA JAETUMOCTH, pa3JIOKEHHEe Ha MHOXHUTEIU
. HATYypaJlbHBIX YHCEIl
Pemath  mpakTUKO-OPUEHTUPOBAHHBIE  3aJadyH, CBA3aHHBIE C
OTHOLLIEHHUEM BEJINYUH, MPONOPIUOHAIBHOCTHIO BEJTUYHH,
1.8 MPOLEHTAMH, HWHTEPIPETHUPOBATh pPE3yJbTaThl pEIIECHUS 3a7ad C
y4€TOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpPUBAEMBIX
00BEKTOB
2 AnreOpandecKue BhIpaKEHUS
1 Hcnonk3oBaTh alreOpanveckyrd TEPMUHOJIOTHIO W  CUMBOIIUKY,

NPUMEHSTH €€ B MPOLIECCe OCBOSHUS Y4eOHOTO MaTepuaa




Haxogute 3HaueHus 6YKBCHHI>IX BBIP aXXEHUH npu 3aJaHHBIX

22 3HAYEHUSAX NIEPEMEHHBIX
23 BbimonuaTe npeoOpazoBaHMs LEJIOTO BBIPAKEHUS B MHOTOWIEH
' NPUBEJCHUEM MOJ00HBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BBINOMHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
2.4 MHOTOWJIEH, TNPUMEHATh (OpMYJIbl KBaJapara CyMMbl M KBajparta
pa3HOCTH
OcCyIIeCTBIATh pa3a0KEHUE MHOTOUIEHOB HA MHOKUTENH C TIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKU OOIIET0 MHOXKHUTES, TPYNITUPOBKU CIaracMbIX,
npuMeHeHHs (OpMYJT COKPAIIEHHOTO YMHOKEHUS
Y [TpumMeHsATh TpeoOpa3oBaHKsI MHOTOYICHOB /ISl PEUICHUS Pa3IMYHbBIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOMN MPAKTUKH
57 Hcnons30BaTh CBOWMCTBA CTENEHEW C HATypaJIbHBIMM IIOKA3aTEIIsIMU
' JUJIs1 Tpeo0pa30BaHUsl BBIPAKCHHI
3 VYpaBHEHHsI 1 HEpAaBEHCTBA
Pemare nuHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHOW, NPUMEHSA
3.1 IIPaBWJIA MEPEXOAA OT UCXOJHOTO YPaBHEHMsI K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, SABISIETCA U YUCIO KOPHEM ypaBHEHUS
12 [IpumensaTs rpaduueckue METOAbl MPH  PELICHUM JIMHEHHBIX
. YPaBHEHHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCel, ABISAIOIUXCA PELICHUEM JTUHEHHOTO
. YPaBHEHHUS C JBYMsI IEPEMEHHBIMU
CTpouTh B KOOPAWHATHOH IJIOCKOCTH I'padUK JIMHEHHOTO ypaBHEHHUS C
34 JIBYMs TIEPEMEHHBIMHU; IOJIB3YSACh TpadUKOM, MPHUBOAUTH MPUMEPHI
pEellIeHNs] ypaBHEHUS
15 Pemate cuctemsl 1ByX JIMHEHHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU,
' B TOM 4ucCIIe TpaduuecKu
CocTaBiaTh U pemarh JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 110 YCIIOBUIO 3a/1a4u, HUHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJTYUYEHHBIN pe3ybTaT
4 Koopaunats! u rpapuku. @yHkunn
41 N300paxkaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE

3alaHHBIM KOOpAWHATaM, JYy4YH, OTPE3KU, HHTCPBAJIbLI, 3allMChIBATbH




YHUCJIOBBIC IIPOMCEIKYTKH HA anre6pa1/1quKOM SA3BIKC

Ormeuats B KOOleI/IHaTHOﬁ INIOCKOCTH TOYKHM IIO0 3aJaHHBIM

4.2
KOOpJMHAaTaM
43 Ctpoutb rpaduku 1uHeHHbIX QyHKUIUNA. CTpOUTh TpapuK PYHKIUH Y
' =[]
OnuceiBaTh C MOMOUIbIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEJIIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpEMs, 00BEM padOTHI
4.5 Haxonuth 3HaueHHe GyHKINUU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduueckuii crmoco0 TPEACTaBICHHS U aHaIHM3a
4.6 uHboOpMallMK, U3BJIEKAaTh M HMHTEPIPETUPOBATH HHGOPMALMIO U3
rpauKoB peanbHbBIX IPOLECCOB U 3aBUCUMOCTEN
8 KVIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
1 Yucna 1 BBIYUCICHUS
Hcnonp30BaTh  HayajlbHblE  MPEACTABIEHUS O  MHOYKECTBE
. JEHCTBUTENIbHBIX YMCEN JJI1 CPAaBHEHUS, OKPYIJIEHHS M BBIUUCICHUH,
' n300pakaTh JCHCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPJMHATHOU
IpsIMOI
[IpumeHsTh  MOHATHE  apU(METUYECKOTrO  KBAJpPAaTHOTO  KOPHS,
- HaXOJWUTh KBaJpaTHbIE KOPHH, HCIONB3Ysl TP HEOOXOAMMOCTH
' KaJIbKYJISITOP, BBIIOIHATH PeoOpa30oBaHusl BBIPAKECHHM, COAEPKALIIX
KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU
13 Hcnonp3oBaTh 3amucu OONBIIMX M MalbIX YHCEI C HNOMOUIbIO
' JIeCATUYHBIX Apo0eit u cteneHel yucia 10
2 Anre0Opanueckue BbIpaXXeHHs
[IpuMeHATh NOHATHE CTENEHU C LEJIbIM II0KA3aTelIeM, BBINOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUN, COACPKAIIMX CTEMEHH C  IEIbIM
MOKa3aTeseM
2.2 BbIMONMHATE  TOXKIAECTBEHHBbIE  MPEOOpa3OBaHUs  PAIlMOHATBHBIX




BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JeUCTBUM HaJ MHOrO4YJIEHAMH U

anredpandecKuMu Ipo0sMu

23

PackianpiBath KBaApaTHBIN TPEXUIEH HA MHOKUATEIIN

2.4

[TpumeHsaTh TIpe0Opa30oBaHUsl BBIPAKCHHUN MJIS1 PEIICHHS PAa3IMYHBIX

3aia4 U3 MaTEMaTHuKH, CMCKHBIX IIPCIMCTOB, U3 peaHBHOfI IMMPAKTUKNU

VYpaBHEHHUsI 1 HEpAaBEHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHs U pallOHAJIbHbIE
ypaBHEHUs, CBOSIIUECS K HUM, CUCTEMBI JBYX YPaBHEHUU C JABYMS

MNEPEMEHHBIMU

3.2

[IpoBoauTh mMpOCTEWIINE UCCIENOBaHUS YpPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM UHCI€ C MOPUMEHEHHEM TrpapUUecKuX
npeAcTaBiIeHUl (yCTaHaBIMBAaTh, UMEET JIM YPAaBHEHHE WU CHCTEMa

YpaBHEHUH pEILIEHus, €CII UMEET, TO CKOJIbKO, U TIPOYEe)

33

[lepexomuth OT cioOBecHON  (OpMYIHpPOBKM 3amaud K €&
anreOpanvdecKkoil MOJEIN C TOMOINBI0 COCTABICHUS YPaBHEHUS WU
CHCTEMBl YPaBHCHHMH, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a]1a4M MMOJTYyYECHHBIN pe3yabTaT

34

HpI/IMeHHTB CBOMCTBA YHCJIOBEIX HCPaBCHCTB JIs1 CPAaBHCHUA, OLICHKHU,
pelaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaUUYeCcKyl0  WUIIOCTPAIIMI0  MHOXKECTBA  PEIICHUMN

HEPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINHT

4.1

[TonnMaTh W UCHONB30BaTh (YHKIMOHANBHBIC TOHITHS M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHMSI), OMPENENATh 3HAUYCHUE
GYHKIIMM 1O 3HAYEHHUIO apTyMEHTa, ONpeeNsTh CBOMCTBA (YHKIIUU

o e€ rpaduky

4.2

Ctpouth rpaduku 3JIeMEHTapHbBIX (PYHKIUH BUA!
y=k/x

k/x
, ¥ =X,y = X%, y = [X|, OIKUCBIBaTh CBOWCTBA YUCIOBOW (DYyHKIMH IO €€

rpaduxy




9 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1

Yucna v BRIYUCICHUS

1.1

CpaBHI/IBaTB U yHnopsaaoduBaThb pPAlMOHAJIBHBIC W HUPPALMOHAJIBHBIC

qucia

1.2

BrIonHATE apI/I(l)MeTI/I‘leCKI/IC JIEUCTBHS C pallnOHAJIbHBIMH 4YHCJIAMHU,
coyc€Tasd YCTHBIC W IMKMCbMCHHBIC HpI/IéMBI, BBIITIOJIHATH BBIYUCJIICHUS C

HppaiuOHAJIIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LEeNbIMU MOKa3aTeIIMU M KOPHEH,

BbIYUCIATH 3HAYCHUA YHUCJIOBBIX Bblpa)KeHI/If/'I

1.4

OprrJ’IHTB HCﬁCTBHTCHBHBIC Yunciia, BBIMIOJHATE NPUKUAKY pE3yjibTaTa

BLI‘{I/ICJICHPlﬁ, OLCHKY YHUCJIOBBIX BLIpa)KCHI/II\/'I

ypaBHCHI/I}I 1 HCPAaBCHCTBA

2.1

Pemate sMHEMHBIE W KBAJApPAaTHBIE YPaBHEHHUs, ypaBHEHUS,

CBOJAIMMUECA K HUM, HpOCTeI\/'IH_II/Ie ,Z[pO6H0-pElI_II/IOHaJ'H>HLI€ YpaBHCHHUA

2.2

Pemiate cucteMsbl ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYyMA IIEPECMCHHBIMHA
U CUCTCMBbI IBYX ypaBHeHI/Iﬁ, B KOTOPBIX OJJHO YPABHCHHUC HC SABJISAACTCS

JIMHEUHBIM

23

Pemate TeKCTOBBIE 3a7auM aareOpandeckuM CIOocOOOM C HMOMOIIBIO
COCTAaBJICHUSl YPABHEHUS WM CUCTEMBI JIBYX YpPaBHEHUH C JBYMs

NEPCMECHHBIMU

2.4

[IpoBoauTh mpOCTEHININE WCCIECIOBAHUS YPAaBHEHUM H CHUCTEM
ypaBHEHHWH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpadUuecKux
NpEeJCTaBICHUN (HampuMep, yCTaHaBIUBaTh, UMEET JIM YPaBHEHUE WU

CHCTEMa YpPaBHEHUH PEIICHHSI, €CITH UMEET, TO CKOJIBKO)

2.5

Pemate  sMHENHBIE  HEpaBEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,
n300pakaTh pEIICHWE HEPABEHCTB HA YHMCIOBOW MPSIMOM, 3aITUCHIBATh

pemieHueC ¢ IOMOIIBIO CUMBOJIOB




2.6

Pemartrr cucTtemMbl JIMHEMHBIX HCEPABCHCTB, CUCTEMbl HCPABCHCTB,
BKJIIOYAOOIME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)KaTI) pEIICHUE
CUCTCMBI HCPABCHCTB Ha YHCJIOBOM Hpi[MOI\/JI, 3aIMMCbIBAaTh PCUICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonws30BaTh HEpAaBEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a1a4

OyHKINHT

3.1

PacrioznaBate  (QYHKIIMM  W3yYEHHBIX  BUAOB.  [loka3bIBaTh
CXEMAaTHUYECKU PACIIONOKEHIE Ha KOOPIUHATHOHN TUIOCKOCTH TpaduKoB
bynkuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT

3HaYeHUI K03(PPUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHI

3.2

[Toka3piBaTh CXEMAaTUYECKH PACIOJIOKEHHE Ha  KOOPIMHATHOU
MJIOCKOCTH TpadukoB PyHKIMH BUAa y = VX, y = |X| B ONHUCHIBaTh

CBOICTBa (PYHKIM

33

Crpouts U wu300pakaTh CXeMaTHUYECKU TpapuKyd KBaJApaTUUHBIX
(GyHKUMH, ONMUCHIBATH CBOWCTBA KBAJPAaTHUUHBIX (YHKIMH MO HX

rpadukam

34

Pacnio3HaBaTh KBagpaTHuHyi0 (QYHKIMIO TO (opmylie, HTPUBOAUTH
OpUMEpPbl KBaJpaTUUYHBIX (DYHKIMH K3 peasbHOM >KU3HU, (DU3MKH,

reOMeTpHUH

ApudmeTrueckas U reOMeTpUYECcKasi IPOrpeccuu

4.1

Pacnio3HaBaTh apuMETHIECKYIO U TEOMETPHUUECKYIO MPOTPECCHH TIPU

pa3HBIX crioco0ax 3agaHus

4.2

BBINONHATE BBIUUCIEHUS C MCIOJIB30BaHUEM (OPMYNl A-TO 4JIEHA
apu(MeTnyecKoil U reoMeTpUUECcKOil MPOrpeccHif, CyMMbl MEPBHIX N

YJICHOB

4.3

I/I306pa)KaTB YJICHBI IMOCJICA0BATCIIBHOCTH TOYKAMK Ha KOOpI{HHaTHOﬁ

IJIOCKOCTH

4.4

Pemiate 3aaa4i, CBA3aHHBIC C YHUCJIIOBBIMU ITOCICOOBATCIIbHOCTAMU, B
TOM 4YHCIC 3aJa4u Hu3 peanLHoﬁ KHN3HHU (C HUCIIOJIBb30BaHHUECM

KaJIbKYJISITOpA, HU(POBBIX TEXHOJIOTHIN)




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KJIACC
Kon IIpoBepsieMblii JJIeMEHT COACPKAHUSA
1 Yucna v BRIYUCICHUS
Jpobu OOBIKHOBEHHbBIE U JIECATUYHBIE, MEPEXO0] OT OJHON (hopMbI 3amucu
1.1 npoberr k apyroi. IloHsATHE palMOHAJIBHOTO YHUCIA, 3alHCh, CPAaBHEHHE,
YIOPSI0YMBAHUE PAIMOHAIBHBIX YUCEIT
- ApudmeTnueckue NEUCTBHUS C pallMOHAIIBHBIMU YKcliaMu. Perenue 3amay u3
' peaNbHON MPAKTUKHU HA YaCcTH, HA ApoOu
13 CreneHb ¢ HaTypaJIbHBIM TIOKa3aTelieM: OIpejesieHne, mpeoOpa3oBaHue
' BBIPOKCHHU Ha OCHOBE OTIPEICTICHNs, 3aMUCh OOIBIINX YHCET
v [IporeHTHI, 3aMKMCh MPOIEHTOB B BHUJE APOOU W APOOM B BHJIE MPOICHTOB.
. Tpu OCHOBHBIE 3a/1a4H HA TPOIEHTHI, PEIICHUE 33]1a4 U3 PETbHON MTPAKTUKH
s [IpumMeHeHne TPU3HAKOB  JICIUMOCTH, PA3JI0KEHHE HAa  MHOXHUTEIH
. HaTypaJbHbIX YHUCEI
L6 PeanpHble  3aBHCHMMOCTH, B TOM  4YHCIe TpsMas W  oOparHas
. MPONOPIUOHAIBHOCTH
2 AnreOpanueckue BhIPaKCHHS
1 IlepemeHHbIE, YMCITOBOE 3HAYEHHUE BBIPAKEHUS C MEPEMEHHOW. JlomycTumMbie
' 3HAYCHUS IEPEMEHHBIX
- [IpeacTaBiaeHue 3aBUCHUMOCTH MEXKAY BEIMYMHAMH B BHIE (OPMYJIBL.
' Brruucnenus o popmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQXKEHUH, TOXKIECTBEHHO  paBHbBIC
' BBIPKECHUSI
2.4 CBoiicTBa CTENEHU C HATYpaJIbHbIM I1OKA3aTEIEM
55 OnpHounneHbl ¥ MHOTOWICHBI. CTeneHb MHOrouieHa. CloxKeHue, BEIYUTAHUES,
' YMHO>KEHHE MHOTO4JICHOB
26 @opMyIIbl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMBbI M KBaJpaT pa3HOCTH.
' ®opMyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYJIEHOB HA MHOKUTEITU
3 YpaBHeHus




VYpaBHeHHe, KOpPEHb YypaBHEHHs, NpaBWwia NpeoOpa3oBaHUS YpaBHEHUS,

> PaBHOCUIILHOCTH YpaBHEHUN
3.9 JIuneliHOe ypaBHEHUE C OAHOM IIEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOIO
' YpaBHEHUS, PEIICHUE INHEHHBIX YPaBHEHHMA
33 CocraBieHne ypaBHEHUI 10 YCJIOBHIO 3a/1aud. PelieHue TEKCTOBBIX 3a/1ay C
' MIOMOILBIO YPaBHEHUI
34 JluneliHOe ypaBHEHHE C IBYMS MIEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEHHBIX ypaBHEHMH C JIByMsl NepeMEHHbIMU. PerieHue
3.5 CHCTEM YpaBHEHHUU CIIOCOOOM MOJCTAaHOBKH. [IpuMephl pemeHns] TEKCTOBBIX
3a/1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI
4 Koopaunate! u rpadpuku. OyHKIIUN
4.1 Koopaunara Touku Ha ipsiMoi
4o YucnoBsle IpoMEXyTKU. PaccTosiHue Mexay ABYMsl TOUKaMH KOOPAUHATHON
' IpsIMOi
43 [IpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u opAWHATA
' TOYKH Ha KOOPANHATHOM INIOCKOCTH
14 [Ipumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UTeHHE TpaQuKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pynkuuu. I'padux ¢pynxnuu. CoiicTBa GyHKUIMN
4.6 Jluneiinas gynkmus, e€ rpaduk. 'paduk pyHKIINN y = [X|
47 I'padudeckoe permeHue JHHEWHBIX YPAaBHEHHMHM W CHCTEM JIMHEHHBIX
. ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
. KBanpatuelii kopenb u3 uucna. IloHaTHe 00 HppalMOHAIBLHOM YHUCIE.
' Jecsatrynble MpUOIMKEHNS UPPALIMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUecKUX KBaJpaTHBIX KOPHEHM W MX NpUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN M BBIYMCICHUSAM. JleficTBUTENbHBIE
yucia
1.3 Crenens c 1eJIbIM TTOKa3aTesieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YKCIIa




2 AnreOpanueckye BbIPaKCHHUS
2.1 KBanpaTHslii TpEéXuiieH, pa3ioKeHUE KBapaTHOTO TPEXWIEHA HA MHOKUTENN
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO alre0pandecKou qpoon
23 CrnosxeHue, BBIYMTaHNUE, YMHOXKEHUE, JIeJIeHUE alredpandeckux apoodei
24 PanronanbHbIe BeIpaskeHUS U UX IPeoOpa3oBaHue
3 VYpaBHEHUS U HEPaBEHCTBA
31 KBanpatnoe ypaBHeHue, ¢opMmyiaa KOpHEW KBaIpaTHOTO ypaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHUM, CBOAAIIMXCS K JUHEUHBIM M KBAJAPATHBIM
3.3 [Ipocreiimume poOHO-paIMOHATIEHBIC YPaBHEHUS
['padmyeckas uHTEpHpeTalsl YpaBHEHHI ¢ IByMSI IEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YpaBHEHUN ¢ JABYyMs NepeMeHHbIMU. [Ipumepsl pemieHust cucteM
HEJIMHEWHBIX YpPaBHEHUH C IByMsl IEPEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 33724 aaredpandecKuM crocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI nepeMeHHON
3.8 PaBHOCWIIBHOCTE HEPaBEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJHON EPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON MIEPEMEHHON
4 OyHKUIUU
il [onsatne ¢ynkmuu. OOnMacTe onpefeneHuss M MHOXECTBO 3HAUYCHUI
' ¢yskun. CiocoOb! 3aaanus pyHKINUN
4.2 I'paduk dynkmuu. UteHue cBoicTB GyHKIHH 110 €€ rpaduKy
43 [Tpumeps! rpadukoB PyHKIUH, OTpaKaIONTUX peaTbHbIC MPOIECCHI
a4 @OyHKIUKM, ONUCHIBAIOIIME TMPSAMYIO M OOpaTHYIO MPOINOPIHOHAIBHbIC
. 3aBHCUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x% y = x°
4.6 Oynkiun y = [x, y = |x|
4.7 ['padmyeckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHH

9 KJIIACC




Kon

IIpoBepsieMblii JJ1eMEHT COACPKAHMS

Yucaa ¥ BRIYUCICHUS

PaHI/IOHaJ'ILHI)IC unciia, HppaluOHAJIBHBIC YHCJId, KOHCYHBLIC U OECKOHCUHEBIC

= JIECSITUYHBIE IPOOH
MHO€eCcTBO AEMCTBUTEIBHBIX YHUCEN, IEUCTBUTENbHbIE YHCTIa KaK OECKOHEUHbIE
- JecsITUUHbIE ApoOu. B3auMHO 01HO3HAaYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JENCTBUTENIbHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE JEMCTBUTEIbHBIX
yHcel
1.3 ApudmeTrdeckue ACHCTBUS C JCHCTBUTEILHBIMH YHCIaMU
W3mepenusi, npuOImKeHus, oleHKU. Pa3Mepsl 00BEKTOB OKpPYKAIOIIETO MHUpPA,
14 JUIMTEJILHOCTh TPOLIECCOB B OKpyXkaromeMm wmupe. [Ipubnmxénnoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh NpuOmkenus. Okpyriaenue yucen. [Ipukuaka u oreHka
pe3yJbTaTOB BBIYNACICHUN
2 VYpaBHeHUs 1 HEPABEHCTBA
2.1 YpaBHEHU C OJHON IEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pemienre ypaBHeHUH, CBOAAIIMXCA K JIMHEMHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEeHH, CBOASIINXCS K KBaIPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss YpaBHEHUW TpEeThbed U
' YETBEPTOU CTENEHEN Pa3JI0KEHNEM HA MHOKHUTEIIN
2.5 Pemenue npoOHO-paliioOHaNBHBIX YPAaBHEHHUI
2.6 CucrteMbl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €T0 TpapuK
2.8 Pemenne cucrem IByX JIMHEWHBIX YPABHEHHUM C IBYMs IEPEMEHHBIMU
0 Pemienue cuctem OBYX ypaBHEHHH, OJIHO W3 KOTOPBIX JIUHEHHOE, a JpPyroe —
' BTOPOM CTEIIEHH
2.10 ['paduaeckas ”HTEpIPETALHS CUCTEMBI YPaBHEHUH C IBYMsI TIEPEMEHHBIMU
2.11 Penrenne TekcTOBBIX 3aa4 aJIreOpandeckuM criocoOom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pewienne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBA
2.16 I'padmueckas uHTEepmperanvs HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMs




MNEPpEMECHHBIMU

3 @yHKIMH

31 Ksanmparnunas ¢ynkmus, e€ rpaduk um cBoiictBa. [lapaGona, KOOpIUHATHI
' BEPIIUHBI TapadoIbl, OCb CAMMETPUU TTAPaOOIThI

3.2 I'paduiku pynkuuit y=kx, y=kx+b u ux cpoiicrsa

33 I'paduku bynkmmit y=k/x, y = x> 1 uX cBONCTBa

34 ['paduku pyHKUUH , U UX CBOHCTBA
4 YucnoBble MOCIIEI0BATETbHOCTH

41 Onpenenenne U cnocoObl 3aJaHUsl YMCIIOBBIX MOCJEA0BAaTEIbHOCTEN. 3a1aHue
' MOCIIEI0BATEILHOCTH PEKYPPEHTHOM (opMysiol U GopMyIIoi #-TO diieHa

4o Apudpmernueckass mnporpeccus. Dopmynsl n-ro  uigeHa apupMeTHUYECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerpuueckass mnporpeccus. Dopmylibl #1-TO  YJ€HA T'€OMETPUUYECKOMN
' MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB

A4 N3o00pakeHrue 4WICHOB apU(METHUYECKOM M TEeOMETPHUYECKON Mporpeccuit
' TOYKaMU Ha KOOPJAUHATHON IJIOCKOCTH. JIMHEHHBIN U SKCIIOHEHIIMAJIBHBINA POCT

4.5 Crno>xHbI€ TPOLIEHTHI




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJbTaTaM
OCBOEHUs OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbl OCHOBHOI0
o0u1ero oopazoBanus Ha ocHoBe ®PI'OC

YMeHue onepupoBarbh IMOHATUSMM: MHOXKECTBO, IIOJMHOXKECTBO,
OIepanuy HaJ MHOXXECTBAMHM; YMEHHE OIIEpUPOBATh IIOHATUAMMU:
rpad, cBs3HBIH rpad, AepeBo, LMK, NPUMEHATh UX NpPU PELICHUU
3aJa4; yMEHHME UCIOb30BaTh rpaduyeckoe MpeacTaBlieHne MHOXKECTB
JUISL OTIIMCAHUS PEaJIbHBIX IPOLECCOB U ABJIICHUM, IPU PEIICHUH 3a]a4

U3 JIPYrUX y4eOHBIX MPEeIMETOB

YMmenue OINICPHUPOBATH MNOHATUAMU: OIIPCACICHUC, aKCHOMA, TCOpPCMaA,
A0Ka3aTCJibCTBO, YMCHUC pPaACIIO3HABATL HCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHUA, TPHUBOJAUTH HNPUMEPBI WU KOHTPIIPUMCPBI, CTPOUTH

BbICKA3bIBAHUA U OTPpULIAHUS BBICKA3bIBaHHUI

YMeHue onepupoBaTh MOHATUSAMHU: HAaTypaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHUCIIO, JEIUMOCTb HATypajbHBIX YHCEJ, IPU3HAKU
JETUMOCTH, IIeJI0€ YWCIIO, MOJIYJb 4Hcla, OOBIKHOBEHHasl Apo0b U
JecsiTU4Has JIpoOb, CTAHIAPTHBIN BUJ 4YKCia, PAllMOHAIBHOE YHCIIO,
UppAlMOHATIFHOE 4YHCIIO, apu(METHYEeCKH KBaJpaTHBIA KOPEHbD;
YMEHHE BBINOJHATH JEWCTBUS € YWCIAMH, CpaBHHUBATh U
YHOPSAIOYMBATh 4YHUCJIA, NPEACTABIATH YHCIA HAa KOOPAUHATHOMN
NpSIMOW, OKpYTJATh YHUCIA; yYMEHHE JelaThb HNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHHe onepupoBaTh IMOHATHUAMM: CTENEHb C LIEJbIM IOKa3aTeeM,
apupMeTUYECKHI KBaJpaTHBI KOPEHb, MHOTOWIEH, aJlreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIECHU
OOJIbIlIE CIWHUIIBI, YMEHHE BBHIOIHATH pacuyérel 1o (opmyrnam,
npeoOpa3oBaHusl IEJbIX, JPOOHO-PAIMOHATIBHBIX BBIPAKEHUU U
BBIPAXKEHHUI C KOPHSIMH, PA3JIOKEHUE MHOI'OUYJICHA HA MHOXXHUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpPMYyN Ppa3HOCTH KBAJApPaTOB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenne ONCpUPOBATH MMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUEC C




OIHON TEepeMEHHOW, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MEPEeMEHHON; YMEHHE pellaTh JUHEHHbIC U KBaJIpaTHBIC YpaBHEHUS,
JIpOOHO-pallOHAIbHBIE yYpaBHEHUS C OJHOM MEepEeMEHHOM, CHUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUM, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHblE U JAPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUH 3a1a4 U3 IPYTUX MPEAMETOB
U TIMPAKTUYCCKUX 3aaad;, YMCHHC HCIIOJIbL30BaTh KOOPAHMHATHYIO
OpSIMYI0 ¥ KOOPJAMHATHYIO IUIOCKOCTb JJISi M300pa)KEHUsS pEleHUM

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: QYHKIUA, TpapuK QYHKIMH, HYITH
GyHKIHH, POMEXKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEC W HAUMCHBIIEEC 3HAYCHUS
byHKIH; yYMEHUE OIIEPUPOBATH MOHSTHSMU: npsimast
NPOTNOPIIMOHATIBHOCTD, JIMHEHHAsT (DYHKIUS, KBaapaTudHas (yHKIHS,
oOpaTHasi TPOMOPLUOHAIBHOCTh, Mapaboia, rumepoona; ymeHue
CTPOUTH IpaduKy QyHKIUH, UCTIONB30BATh TPa(UKU IS ONPE/ICIICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, JJIs PELIeHHs 3a/1ad U3 JIPYTHX
y4eOHBIX TPEIMETOB W pEAJIbHOW IKM3HHM, YMEHHE BBIPAXKATh

(bOpMy.]'IaMI/I 3aBUCHUMOCTHU MEXKAY BCIIMYMHAMU

YMeHue OneprupoBaTh TIOHATUAMU IOCICa0BAaTCIIBHOCTD,
apI/I(bMeTI/I‘-IeCKa}I n TeOMETpUICCKanA MpOrpeccuu; YMCHUC
HCITOJIF30BaTh CBOMCTBA HOCHGHOB&TGHBHOCTeﬁ, (I)OpMy.TIBI CYMMBI U
O6IHCFO YJICHa IpUu pCIICHUU 3aaad, B TOM YHCIIC 3aaad U3 APYTHUX

y4eOHBIX IPEIMETOB U PeabHOM KU3ZHU

YMeHue pemarth 3a7aud pa3HbIX TUIOB (B TOM YHCJE Ha MPOIEHTHI,
IONM M 4YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB U CTOUMOCTh
MOKYTIOK U YCITYT, HAJIOTH, 33Ja4i U3 00JacTH yIpaBIeHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMHU); YMEHHE  COCTABIATH  BBIPAXKCHHUS,
YpaBHEHHS, HEPaBEHCTBA W CHCTEMbl IO YCIOBHUIO 3aJayH,
UCCIIEI0BaTh MOJyYEHHOE PEIlIEHUE W OLEHUBATh MPaBAOIN0I00HOCTh

IMOJIYUYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: GUTYpPA, TOUKA, OTPE3OK, MpsMas,
Jy4, JOMaHasi, yroji, MHOIOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHUI TPEYTrOJIbHUKH, HPSAMOYTOJIbHBIA TPEYTOJbHUK,

MeauaHa, OUCCEeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJBHUK,




napajienorpaMM, poM0, TNpPSMOYTOJbHHMK, KBajapaT, Tpameuus;
OKpY’>KHOCTB, KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMHU
¢burypamu; yMeHue pemaTh 3aJadd, B TOM YHCIIE U3 [TOBCEJHEBHOM
KM3HM, Ha HAXOXJIEHUE I'€OMETPUYECKUX BEJIMYHMH C IPUMEHEHHUEM

M3Y4YEHHBIX CBOMCTB puryp u GpakToB

10

YMeHHue onepupoBaTh IOHITUSMHU: PABEHCTBO (UIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; TAPaUIEIbHOCTh M MEPIEHIUKYISIPHOCTh MPSIMBIX,
yrol MeXIy NpSAMBIMH, NEPHEeHANKYISAp, HAKIOHHAS, TPOCKIHS,
nogobue Guryp, mogo0HbIe TPEYTOIEHUKH, CAMMETPHST OTHOCUTEIIHLHO
TOYKM M HPSAMOH; YMEHHE DPAcHO3HaBaTh PABEHCTBO, CUMMETPHIO H
nonobue ¢uryp, napamuieIbHOCTh U NEPHEHANKYISIPHOCTh MPSMBIX B

OKpYXKaIoIIeM MHpPE

11

YMeHue onepupoBaTh IOHATHAMHM: JUIMHA, PACCTOSHUE, YIroJl
(BeqiMuMHA yrIjla, CUHYC M KOCHMHYC yrja TPEeYrojbHUKa), IJIOLIA/b;
YMEHHE OLIEHHWBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpPMYJIBl TMEpUMETpa U  IUIOMIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO IapajUIeNICIUIEAa; YMEHUE INPUMEHATh MNPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpPUrOHOMETPHUUECKHUE COOTHOILICHHUSA IS

BBIYMCJICHUA TJIMH, paCCTOﬂHHﬁ, 1 (O1ENEY

12

YMmeHne wu300pakaTh IUIOCKHE (UIYyppl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (UIYPbl OT PYyKH, C TOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue OIICpHUPOBATH IHOHATHUAMUN: mpAMOYTroJibHas CHUCTCMaA
KOOpJAUHAT, KOOpAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCIIO0, CKAJIAPHOC ITPOU3BECACHUC BEKTOPOB,
YMCHUC HUCIIOJIBb30BATb BCKTOPBI WU KOOPAWHATHI JIA MPCACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM HYHCIC H3 OPYTrux y‘le6HLIX

npeamMETOB U peaHBHOfI KHN3HHU

14

YMmenue OINICPHUPOBATL TOHATUAMU: CTOJIOMKOBEIC U KpPYTOBBIC
JAuarpaMmeal, Ta6J'II/II_ILI, CpCaHEC apI/I(bMeTI/I‘IGCKoe, MCIHUaHa,
HauOoIblIee U HaUMEHBIIEE 3HAUCHHA, pa3Max YHUCIIOBOI'O Ha6opa;

YMCHHC HU3BJICKATD, HHTCPIPCTHPOBATDH n HpeO6p8.30BBIBaTB




I/IH(I)OpMaI_II/IIO, MMPEACTABJICHHYIO B Ta6J'II/II_IaX U Ha JAuarpamMmax,
OTpAXKAOIIYIO CBOMCTBa U XapaKTCPUCTUKH PCAJIbHBIX IPOUECCOB U
HBHGHHﬁ; YMCHHC paciio3HaBaTb HN3MCHYHNBBIC BCJIIMYNHBI B

OKpY’KalolleM MUpPe

15

YMeHue onepupoBaTh IMOHATHAMU: CIy4YailHBIA ONBIT (CIy4daiHbII
AKCIICPUMEHT), JJEMEHTApHOE COOBITHE (DJIIEMEHTApHBIH HCXO])
CIy4ailHOro ombITa, CilIy4ailHoe CcOOBbITHE, BEpPOSITHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIy4YalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTApPHBIMH COOBITHSIMH; YMEHHE pellaTh
3a/ladyd METOJIOM OPraHHW30BaHHOTO Mepedopa W € HUCIHOJIb30BAaHUEM
IpaBWJia YMHOXKEHHUS; YMEHHE OLEHUBATb BEPOATHOCTH PEaJbHBIX
COOBITUI W SIBICHUH, MOHUMATh POJIb MPAKTHUYECKU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)KalOLIeM MHpPE H B JKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YMCEI U €r0 POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHue BbIOMpAaTh MOAXOIAIIMM H3Y4YEHHBIM METON MAJi pPELIEHUs
3a/1a4d, NPUBOJUTH IPUMEPHl MAaTEMAaTUYECKMX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B
UCKYCCTBE, OIIMCBIBATH OTIEJbHBIE BBIJAIOIIHMECS  PE3YJILTATHI,
[IOJIy4YEHHBIE B XOJ€ pa3BUTUSA MaTEMaTUKU KaK HAayKW, NPUBOAUTH
[IPUMEPBI MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B OTCYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii JJ1eMEHT COACPKAHMS

1 Yucna 1 BBIYUCICHUS

1.1 Harypanbnbie u nenbie yncina. [I[pu3Haku AeTMMOCTH LEIBIX YHCEN

1 OOBIKHOBEHHBIE U JIeCATUYHbIE  APOOM,  MPOLEHTH,  OECKOHEUHbIE
. epUOANYECKHE APOOH

3 Panmonaneubie  ymucima. ApudMeTHdecKue OIepalud C  paldoHAIbHBIMU
. YUCJIaMHU

L4 JeiicTBuTenbHble yHchaa. Apu(METHUECKHE OIlepaluud ¢ JeHCTBUTEIbHBIMU
. YUCIaMHU

s [IpubnuxE€HHbIE BBIUMCICHHS, TMpaBUIA OKPYIJEHUS, NPHUKHAKA U OIIEHKa
' pe3yJbTaTa BEIUUCICHUN

2 AnreGpanueckre BbIPaKCHHUS

2.1 BykBeHHbIe BbIpakeHU (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ uensiM nokasaresneMm. CTENeHb € palMOHAJIBHBIM IIOKA3aTelIeM.
' CBoiicTBa cTeneHn

23 MHorouneHsl

2.4 Anrebpanueckasi 1poOb

5 s Apudmernueckuit KOpEHb  HaTypaJbHOU CTEIICHHU. JenicTBus c
' apupMeTHUYECKUMU KOPHSIMH HaTypajJbHON CTETIEHH
3 YpaBHEHHUS 1 HEPaBEHCTBA

31 Lensle u npoOHO-panuoHaibHble ypaBHEHUS. CHCTEMBI M COBOKYMHOCTHU
' ypaBHEHUH

35 Hensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYITHOCTH
' HEPaBEHCTB

33 Pemenne TexcTOBEIX 3a71a4
4 YucioBble OCIIEI0BATEIbHOCTH

4.1 ITocnegoBaTENLHOCTH, CIIOCOOBI 3aaHUS ITOCIIEN0BATENLHOCTEN




Apudmernueckass u reomerpuyeckas nporpeccud. Dopmyna  CIOKHBIX

4.2
IPOLICHTOB
5 DOyHKIT
OyHkysa, cnocoObl 3amaHus  GyHkuuu. ['paduk  ysknuun. OoOmacth
OIpeieIeHNs] U MHOKeCTBO 3HaueHui (ynkumu. Hynu ynkium. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMBbl U
MUHUMYMBI (yHKIMM. HambGonbpliee W HauMmeHblllee 3HaueHHWE (YHKIMHA Ha
POMEXKYTKE
6 KoopaunaTs! Ha psAIMOil U IJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbI KOOPAUHATEI HA IIJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckre GuUrypsl ¥ UX CBOHCTBA
7.2 TpeyroabHuk
7.3 MHOroyrojasHUKU
7.4 OKpyY>KHOCTb U KpYyT
7.5 H3Mepenune reoMeTpu4ecKux BEITUIUH
7.6 BekTophbl Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHoCcTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pader







