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1) HOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHAM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0pa3oBaHUs: OHAa 00ECIEeYnBAET M3YyYEHUE APYTHMX JHUCLUMIUIMH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK ¥ TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO s
NpOAOHKeHUS 00pa30oBaHUs U B MOBCEIHEBHOW *u3HU. Pa3ButHe y oOywarommxcs
HAay4HbIX MPEACTABICHUNA O TMPOUCXOXKIECHHUH W CYIIHOCTH anreOpandyecKux
abcTpakiui, crocobe OTpaKEHUs] MAaTEeMaTUYECKOM HAYKOW SIBICHUM U MPOIIECCOB B
IpUPOJIC U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUU
U B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS U KAueCTB
MBIIIJICHUSI, HEOOXOAUMBIX ISl afanTalii B COBPEMEHHOM LHU(POBOM O0OIIECTBE.
N3yuenue anrebpbl obOecrneuyrBaeT pa3BUTHE YMEHHS HaOI0JaTh, CpPAaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTHU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yrBepxacHus. OcBoeHHE Kypca aiareOpbl 00€CleYMBAeT pa3BUTUE JIOTUYECKOTO
MBIIUICHUS OOyYaroOlIUMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, oO0OOIIeHHe U KOHKpETH3aluio, abCTparupoBaHWE U aHAJOTHIO.
OOyuenue anreOpe TMpeArnoyiaraeT 3HAYUTENbHBIA O00BEM  CaMOCTOATEIIBHOU
NEeATENBbHOCTH O0YyYaroIUXCsl, MOATOMY CaMOCTOSITEIBHOE PEUICHUE 3a/1ay SBIISIETCS
peanu3anuen AesTeNbHOCTHOIO MPUHIMIIA OOyUYEeHHS.

B cmpyxmype npoepammul yuebnozo Kypca «Anzebpa» 0ns ocHoeHo20 0Owe2o
00pa308aHUsL OCHOBHOE MeCmO 3AHUMAION COOEPHCAMENbHO-MeMOoOUYecKue TUHUU.
«Hucna u  ewviuucnenus», «Aneebpauveckue ewvipadicenusy, «Ypaewenus u
Hepagencmeay, « CYHKyuuy.

Kaxnmas u3 3TUX COAEPKATEIBHO-METOMYECKUX JIMHUM pa3BUBAETCA Ha
MPOTSKEHNUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYSI C IPYTUMU €r0 JIMHUSIMHU.

B xone um3ydeHus ydeGHOro Kypca OOy4aroUIUMCS HPUXOTUTCS JIOTHUECKU
paccykJ1aTh, MCHOJb30BATh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ 3TUM B
nporpammy y4yeOHOro kKypca «AmnreOpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH,
MPE/ICTABICHHBIE BO BCEX OCHOBHBIX pa3liejlax MaTeMaTH4YeCKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalOIIMMHCS ~ OCHOB  YHHMBEPCAJIBHOIO
MaTeMaTU4yecKoro si3bika. CoJiepKaTesIbHON U CTPYKTYPHOM OCOOEHHOCTBIO YY4EOHOTO
Kypca «Anredpay sIBISIETCS €0 UHTErPUPOBAHHBIN XapakTep.

Cooeporcanue aunuu «Yucna u  evlyucieHus» CIY>KAT OCHOBOM  JJid
JaJIbHEHIIEr0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOyYarouIuxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aJTOPUTMAMU, a
TaK)Ke TMPUOOPETCHHIO MPAKTUUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YHMCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs
CBS3aHO C pAlMOHATBHBIMH ¥ HPPAIUOHAIBHBIMUA 4YHUCIaMH, (OPMHPOBAHUEM
MPEJCTABICHUIN O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHHS YHCIOBOU JIMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.



Cooeporcanue 08yx aneebpauyeckux TuHUL - «Aneebpauieckue 8blpadceHusy u
«VYpasnenuss u mepasencmeay» CcrnocoOCTByeT (POPMHUPOBAHUIO Yy OOYYaAIOIIMXCS
MaTEMaTUYECKOro arapara, HEoOXOIHMMOIOo [JIsi pElIeHHs] 3aJad MaTeMaTUKH,
CMEXXHBIX MPEAMETOB U MPAKTHUKO-OPHUEHTUPOBAHHBIX 3a/1a4d. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHHs y4eOHBIM MaTepuan TPyNIUPYETCSs BOKPYT PalMOHAIBHBIX
BbIpaXeHUI. Ausrebpa JIEMOHCTpPHpPYET 3HAUY€HHE MAaTEeMaTHKHU KakK s3bIKa s
MOCTPOCHUS MaTEeMAaTUYECKUX MOJIEJICH, OMMCAaHUs MPOLIECCOB U SIBICHUN PEaTbHOTO
mupa. B 3amaum oOyueHuss anrebpe BXOIIT TaKKe JalbHEWIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca
uHpOpMATUKKA, W  OBJAJCHUE  HAaBBIKAMU  JICMYKTUBHBIX  PACCYKICHHM.
[IpeoOpazoBaHre CHUMBOJIBHBIX (QOPM CIOCOOCTBYET PAa3BUTHUIO BOOOpaKEHMUS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Cooeporcanue QyHKYUOHAIbHO-2paApuUUecKol AuHuY HAUEICHO Ha MOJydYeHHue
oOyJaronMMucs 3HaHUM 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTHYECKON MOJEH AJis
OMUCAaHUsI U MCCIEIOBAHUSA Pa3HOOOPA3HBIX IMPOLECCOB M SIBICHUN B IPUPOJE U
obuiectBe. M3yyeHne mMarepuaia cCiocOOCTBYET Pa3BUTHIO Y OOyYaOIIUXCSl YMEHUS
MCIIOJIb30BaTh PA3UYHbIE BEIPA3UTEIbHBIE CPECTBA A3bIKa MATEMATHKH - CJIOBECHEIE,
CUMBOJIMYECKHUE, TpapUUecKre, BHOCUT BKIaA B (OPMHUPOBAHUE TMPEACTABICHUN O
POJI MAaTEMATHUKH B PA3BUTUN [TUBIIIM3AINH U KYJIbTYPBHI.

Mecmo yueonozo Kypca «Anzeopa» ¢ yueonom niane

OO6m1ee Yuciio yacoB JUIsl U3yYeHus yueOHOTo Kypcea « Anredpay, - 306 yacos:
B 7 kiacce - 102 gaca (3 4aca B Hezlemio),

B 8 Kkiacce - 102 gaca (3 gaca B Hezlemio),

B 9 kiacce - 102 gaca (3 gaca B HeJleIo).

2) COAEP) KAHUE YYEBHOI'O KYPCA «AJITEBPA»

COJEPXKXAHUE OBYUYEHUA B 7 KJIIACCE

Yucsaa v BIYUCTCHUS.

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIEC, MEPEXO0] OT OIHOM (OpPMBI 3amUCH
npobeit k gpyroi. IloHaTwe palMOHAJIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHUE,
YIOPAOYMBAHUE  PALMOHAIBHBIX  4HCel. Apu(METHYEeCKHEe  JIEUCTBUS  C
paluMOHAIBHBIMU 4YHclaMU. PerieHue 3anay U3 peanbHOM MPAKTUKH HA 4YacTd, Ha
TpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeeieHre, Npeodpa3oBaHue
BBIpQKEHUII Ha OCHOBE OIpeAesieHus], 3anmuch Oonplnx uucen. [IpoueHtsl, 3anuch
MPOLEHTOB B BHJE ApoOU M ApoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33aJauyM Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEATbHON IPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIETUMOCTH, pa3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJbHbBIX YUCE.



PeanbHble 3aBUCUMOCTH, B T.4. IIpsAMas U oOpaTHas MPONOPLHUOHAIBHOCTH.

AnredOpanvecKkue BbIPaKEHUS.

[IepemeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKECHUS C MEPEMEHHOM. JlOMmyCTHUMBIE
3Ha4YeHUs NEepeMEHHBbIX. lIpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUJC
dbopmynbl. Beruncnenus no ¢gopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAXKCHHIH,
TOXKJECTBEHHO paBHBbIC BBIPAXKCHHs, IMpaBWia MpeoOpa3oBaHUS CyMM H
MIPOU3BEECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENEHH C HATYPAJIbHBIM [OKA3aTEJIEM.

OpnHounensl 1 MHOrowieHbl. CrerneHb MHOrowieHa. ClOXEeHUe, BBIYMTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYyMMBI U
KBaapar pasHoctu. dDopmysia pa3sHOCTH KBaJapaToB. Pa3iiokeHHME MHOIOYICHOB Ha
MHOKHTEIIN.

YpaBHeHUs U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb YpaBHEHUs, IpaBUja NPeoOpa3OBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUN MO YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHME C JABYMs MEPEMEHHbIMU M ero rpaduk. Cucrema JIByX
JVHEWHBIX YpAaBHEHUW C JAByMs IIEpEMEHHBIMH. PemieHue cucreM ypaBHEHUH
coco0OM TOJICTaHOBKH. [IpuMephl peleHus: TEKCTOBBIX 3a7a4 C MOMOIIbI0 CUCTEM
YpaBHEHUM.

DyHKUUH.

KooparHara Toukn Ha npsmoil. UuciaoBsle NpOMEXYTKU. PaccTosiHue Mexy
JIBYMS TOUKaMHU KOOPAUHATHOW MPSMOM.

[IpsimoyrosibHast cuctema koopaunat, ocu Ox u Oy. Abcuucca U opauHaTa
TOYKH Ha KOOpAMHATHOW IuiockocTH. IIpumepsl rpadukoB, 3agaHHBIX (DopMyTamH.
Urenne rpadukoB peanbHbIx 3aBucuMmoctelt. [lonarue Gpynkmuu. I'paduk QyHkimm.
CaoiicTBa

¢ynkumii. JluneiiHas ¢yHkums, e€ rtpaduk. [papux dyHkmmm Yy = |X|.
I'padrueckoe perieHre JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUM.

COJEPKXAHUE OBYUYEHUA B 8 KJIACCE

Yucsaa v BBIYUCTCHUS.

KBagparHpiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHANIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UppaloHaibHbIX uucesl. CBoicTBa apupMeTHYECKHX
KBaJIpaTHBIX KOpPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U
BBIUHCJICHUAM. JI€HCTBUTEIIbHBIE YUCIIA.

CrerneHb ¢ LEeabIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHmapTHAs 3alKCh YNCTA.

AJiredpanyecKue BbIPAKEHUSI.

KBaapaTHbIil TpEXWIEH, pa30KEHNE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anredpandeckoil JpoOwu.



CnoxxeHue, BbIYUTAHUE, YMHOXEHHUE, JIeJIeHWe anreOpauvyeckux  JApoOeil.
PannonanbsHbie BhIpaXKEHUS U UX IPE0Opa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA.

KBanpaTtHoe ypaBHeHue, (popmyia KOpHE KBaJpaTHOTO ypaBHEeHHs. Teopema
Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K TMHEWHBIM U KBagpaTHbIM. [Ipocreiimme
IpOOHO-pallMOHANIEHBIE YPABHEHHUA.

['padmueckas wHTEpHpeTavs YpaBHCHUW C JIBYMS TIEPEMEHHBIMA U CHCTEM
JVHEWHBIX YPAaBHEHUU C JBYMsS MNepeMeHHbIMU. lIpumepsl pemeHns cucrem
HEJIMHEWHBIX YPAaBHEHUU C IByMs IEPEMECHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoM.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM.

DYyHKUUH.

[Tonsitue gpynkiuu. OOIACTh OMpEAeNICeHNUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CrniocoObl 3a1anus PyHKITUH.

I'padpux ¢ynkumu. Ytenue cBoWcTB QyHKuuu 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (PyHKIHMA, OTPa’KAIOIINUX PEATTbHBIE POLECCHI.

@DyHKIMY, ONHCHIBAIOIIME MPSIMYI0 M OOpaTHYIO IPOINOPLHOHAIBHBIE
3aBrCHMOCTH, ux rpaduxu. yukmun y = X4, Y = X3,y = VX, ¥ = |x|.. ['paduaeckoe
pEIlIeHUE YPAaBHEHU W CUCTEM YPABHEHUM.

COIAEPKAHHUE OBYUEHUSA B 9 KITACCE

Yucaa 1 BBIYUCTCHUSA.

PannonanpHbie 4yuCIa, UPpAlMOHATIBHBIE YMCIA, KOHEUHbIE M OECKOHEUYHBIC
JEeCATUYHBIC 1poOu. MHOKECTBO IEHCTBUTENBHBIX YUCEI, IEHCTBUTEIbHBIC YHCIIa KaK
OECKOHEYHbIE JCCATUYHBIC ApOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JAECHUCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MIPSAMOM.

CpaBHEHHE  JACHCTBUTENBHBIX  4HCEN, apUPMETUYECKHE JACHCTBUS C
JNEUCTBUTEIBLHBIMUA YHCIIAMU.

Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHUpPA, JIMTEIBHOCTh HPOLECCOB B
OKpY>KaroIleM MUpE.

[TpubnmxEnHOe 3HAYCHUE BEJIMYMHBI, TOYHOCTh NpuOIMmKeHus. OKpyTIeHHe
yucel. [Ipuknaka u oueHka pe3yabTaToB BEIYHCICHUH.

YpaBHeHMs U HEPABEHCTBA.

JInnenHoe ypaBHeHuUe. Pelienne ypaBHEHUN, CBOASIIMXCS K JJUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHHM, CBOASIIMXCA K KBAJAPATHBIM.
bukBanpatHoe ypaBHenue. Ilpumepsl pelieHus ypaBHEHUW TPETbEW U UETBEPTOU
CTENIEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenue apoOHO-palMOHANBHBIX ypaBHEHUW. PereHue TEKCTOBBIX 3a/1ady
anredpandecKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMM M ero rpaduk. PemieHue cucteM IBYyX



JIMHEWHBIX YPABHEHUN C JIBYMs MEPEMEHHbIMU. PelieHne CUCTEM JABYX ypPaBHECHMH,
OJIHO W3 KOTOpBbIX JIMHEWHOE, a Japyroe - BTOpoil creneHu. ['paduueckas
UHTEPIPETaLs CUCTEMbl YPABHEHHN C IByMs IIEPEMEHHBIMHU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DYyHKUUH.

KBanpartuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. I[lapabGoia, KOOpIUHATHI
BEPIIMHBI TapaboJIbl, OCb CAMMETPHH TTapadoIIbI.

I'padukn byskmmit: y = kx, y = kx + b, y = k/x, y = X3, y =VX, y = |x| u ux cBoiicraa.

YuciioBbIe OCIEI0BATEILHOCTH U IIPOIPECCHH.

[loHATHE 4YMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHUE MOCIEN0BATEIBHOCTH
peKkyppeHTHOH hopMyioi u GopMyJioi n-2o uieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmyisel n-ro diieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeCCUii, CyMMbI IIEPBBIX 71 YICHOB.

N300paxkeHne 4YJIEHOB apU(PMETHUYECKOM M TeOMETPUYECKOW MpOorpeccuit
TOYKAMH HAa KOOPAWMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
Crno>xHbIE IPOLIEHTHI.

3) IPEJMETHBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMbBI
YUYEBHOI'O KYPCA «AJITEBPA»

7 KIIACC

Ilpeomemmnuvie pe3yromamul 0C80EHUA NPOZPAMMBL YUEOHO20 Kypca K KOHUY
00yuenus ¢ 7 Kaacce.

Yucsaa v BIYUCTCHUS.

BreinonHaTh, couerass yCTHbIE W THMCbMEHHBIE MPUEMBI, apudmeTnyeckue
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoauTh 3HAUYE€HHWS YKCIOBBIX BBIPAXEHUN, NPUMEHATH Pa3zHOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIYUCICHUS 3HAYCHUM APOOHBIX BBIPAXKEHUH, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTs OT OMHON (OPMBI 3aMUCH YUCENT K APYrod (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B YACTHOCTH B
OCCKOHEYHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIIOPSAIOUYNBATH PAllMOHAIIBHBIC YUCIIA.

OKpyTJsTh YUCIA.

BBINMOMHATS TPUKHUAKY U OLIEHKY Pe3yjIbTaTa BBIUMCICHUH, OIIEHKY 3HAYCHUI



YUCJIOBBIX BBIPAXCHUW. BBINONHATH NEUCTBHUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTEISMH.

[IpuMeHATh NPU3HAKK JEIUMOCTH, PAa3J0KEHUE HA MHOYKUTENN HATYPaJIbHBIX
qucel.

Pemare NpakTUKO-OPUEHTUPOBAHHBIE 337a4yHM, CBS3aHHBIE C OTHOILIECHHEM
BEJINYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYHMH, MPOLUEHTAMH, WHTEPIPETUPOBATH
pe3yJIbTaThl pelICHUs 3a7a4 C YYETOM OTIPAaHMYEHHUM, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPAKCHUS.

Hcnonb3oBaTh aliredpanyeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHATH €€ B
npoliecce OCBOEHUS yueOHOro MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPXEHUW MpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHTh peoOpa3oBaHusi LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPUBEACHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BpINONHATE yMHOXXEHHME OJHOWIEHA HAa MHOIOWIEH W MHOIOWICHA Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIbI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCymeCTBIATh  PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 33 CKOOKHM OOIIEro MHOXKHTEIS, TPYNIUPOBKH CIIAra€MbIX, IPUMEHEHUS
(hopMyJ1 COKpAIIEHHOTO YMHOYKEHUS.

[IpumensTh npeoOpa3oBaHKsl MHOTOWIECHOB JUIsl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON IMPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATYpPaJIbHBIMU ITOKA3aTEISAMU IS
peoOpa3oBaHus BEIPAXKCHUIA.

YpaBHeHUS U HEPABEHCTBA.

Pemate nMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, INMPUMEHSAS IIpaBUia
IIepexo0/1a OT UCXOJHOTO YPAaBHEHUS K PAaBHOCUIILHOMY eMy. IIpoBepsTs, sBisercs u
YHUCJI0 KOPHEM YPAaBHEHHS.

[IpumensTh rpaguyeckue METObl MPU PEIICHUH JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOM TUIOCKOCTH rpadvK JUHEHHOTO YpaBHEHUS C IBYMsI
MEePEMEHHBIMU, MOJIb3YSACh TPaPUKOM, NPUBOJUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cuctemsl IByX JIMHEMHBIX YPAaBHEHUM C ABYMS NEPEMEHHBIMU, B T.4.
rpadguyecku.

CocraBisaTh W pemiaTh JUHEHHOE YpaBHEHHE WA CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 yCJIOBHIO 3aJ1a4d, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3a7]a4¥ MTOJY4YECHHBIN PE3YJIbTAT.

DOyHKIHU.

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, NHTEPBAJbl, 3aMUCHIBATh YUCJIOBBIE MPOMEKYTKH HA



anredpanveckoMm s3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIAMHATaM,
cTpouTh Tpaduku TuHEHUHBIX QyHKIMNA. CTpouth rpaduk QyHkmu y = [X|.

OnuceiBaTh C TMOMOILIBI0 (YHKIUHA WM3BECTHBIE 3aBHCUMOCTH  MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSAHME, IE€HA, KOJHMYECTBO, CTOUMOCTD,
MIPOU3BOJUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHHe (PYHKIIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii cnocod MpeacTaBiIeHHUs W aHaiuu3a HH(opmauu,
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPAdUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KIIACC

IlIpeomemmnpwie pezyibmamol 0C60€HUA NPOCPAMMbBL YUEOHO20 KYpPCA K KOHUY
00yuenus ¢ 8 Knacce.

Yucaa 1 BBIYUCTCHUSA.

Hcnonp30BaTh Ha4yaJbHBIE IIPEACTABICHHUS O MHOMKECTBE JEUCTBUTEIBHBIX
YuCeN I CpaBHEHUS, OKPYTJICHUS U BBIUUCIECHUHN, M300pakaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpuMeHsATh TOHATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHH, HCIIOJIb3Ys MpU HEOOXOJAMMOCTU KAJBKYJSATOP, BBINOJHATH
npeoOpa30BaHus BBIPAXKEHUI, COAEpKAIINX KBaJApaTHbIE KOPHU, HCIIOJIb3Ys CBOMCTBA
KOpHEW.

Hcnonb30BaTh 3amucyl OOJBIIMX W MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npoOeii u crerneHelt yucna 10.

Anre0panvecKue BhIPAKECHUS.

[IpumMeHATP TOHATHE CTENEHW C LEIbIM  II0KA3aTeJIeM,  BBIIOJIHATh
npeoOpa3oBaHus BBIPAXKEHUH, COIEPIKALUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BhITIONHATH TOXIECTBEHHBIE MTPeoOpa30BaHus pallMOHAIBHBIX BBHIPAKEHU Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJIEHAMH U alNre0panyecKuMu ApoOsMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM IJI pEelIEHUs! Pa3IMYHBIX 3a/1ad U3
MaTEeMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA.

Pemate JMHENHBIE, KBaJApaTHbBIE YPaBHEHUS W PALMOHAJIBHBIE YpPABHEHUS,
CBOJSIILMECS K HAUM, CHCTEMBI IByX YPABHEHHM C IBYMS IEPEMEHHBIMH.

[IpoBOANTE NPOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUU, B T.4.
C IpUMEHEHHEM TpadUuecKuX MpeACTaBIeHU (yCTaHABINBATh, UMEET JIM YpaBHEHUE
WJIM CHCTEMA YPAaBHEHUI PEIICHMS, €CJIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTs OT cioBecHOW (OPMYIUPOBKH 3amadu K e€ anreOpandeckoit
MOJEIN C TIIOMOIIBIO COCTABJICHUSA YPAaBHEHMS WJIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IIOJIyYEHHBIN PE3YIIbTAaT.

[IpuMeHATh CBOKMCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHUSI, OLICHKH, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHUCTEMBI, laBaTh IPaPUUECKYIO



WILTFOCTPAIMIO MHOKECTBA PEILICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKUUH.

[loHumMaTh U UCHOJIB30BATh (YHKIMOHAJIBHBIE MOHATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHUS), ONPEACITh 3HAUYeHHE QYHKIUA TIO 3HAYEHUIO
apryMeHTa, OINpeIeTsTh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH 1eMeHTapHbIX GyHKImiA Braa y = K/, ¥y = X2,y = X3, y =VX,

Y = |x|, onrceIBaTh CBOICTBA YHCIOBOM (PYHKIUH IO €€ TpaduKy.

9 KIIACC

IlIpeomemmnpwie pezyibmamol 0C60€HUA NPOCPAMMbBL YUEOHO20 KYpPCA K KOHUY
00yuenus ¢ 9 knacce.

Yucaa 1 BBIYUCTCHUAA.

CpaBHUBATH U YIIOPSAAOYNBATH PALIUOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PallMOHATILHBIMU YHUCIAMU, cOYeTast
YCTHbIE W THCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYMCICHUS C HPPAlHOHAIBHBIMU
YU CIIAMHU.

Haxoauts 3HaY€HMS CTENEHEN C LEIbIMU MOKA3ATEISIMA U KOPHEN, BEIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTe JAEHUCTBUTEIIBHBIE YHCIA, BBINOJIHATh MPUKUIKY pe3yiabTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

YpaBHeHUs U HEPABEHCTBA.

PemaTe nMHENHBIE M KBaAPATHBIE YPABHEHHUS, YPABHEHUSI, CBOJSIIUECS K HUM,
npocTeiiue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemiath cuctembl BYX JMHEWHBIX YpaBHEHHU C JBYMsS NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPAaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISCTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3ajauu  alreOpandecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHNUN U CUCTEM YPAaBHEHHU, B T.4.
C IPUMEHEHHEM TpadUUECKUX MpeicTaBiIeHUl (yCcTaHaBIMBaTh, UMEET JIU YPaBHEHUE
WJIM CUCTEeMa YPaBHEHUM peIIeHus, €CII UMEET, TO CKOJIbKO, U MpoYee).

Pemiate nuHEHbIE HEpPaBEHCTBA, KBAApAaTHbIE HEPABEHCTBA, H300pakaTh
pEIlIEHUE HEPABEHCTB Ha YKCJIOBOM MPSMOW, 3alMCHIBATh PEUICHHE C IOMOIIBIO
CHMBOJIOB.

PemaTe crucTeMbl TIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIINAE

KBaJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CUCTEMbl HEPABEHCTB Ha
YUCIJIOBOW MPSIMOU, 3aIIUCHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 33]1a4.

DOyHKIHH.

Pacnio3naBaTh GyHKIIMN N3YYEHHBIX BUJIOB.

IToka3piBaTh CXEMATHYECKU PACIOJIOKEHUE HA KOOPAMHATHOM IUIOCKOCTH
rpadukoB dyskumii Buga: Y = kx, y =kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y =\x,

Yy = |x| B 3aBHCHMOCTH OT 3Ha4YeHHUI KO3(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA



(hyHKITUH.

Ctpouth M H300paXkaTh CXEMaTHYECKH TpauKy KBaJIpaTUYHBIX (DYHKITHH,
ONKCHIBATh CBOMCTBA KBAJIPATHYHBIX (PYHKIUH 10 UX TpaduKam.

PacrosnaBaTh KBagpatudHyio (QYHKIUIO 10 GOpMyJe, TPUBOAUTH PUMEPHI
KBaJAPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GUZHKH, TCOMETPHH.

YucjioBble MOCTEA0BATEIHLHOCTH U POTPECCHH.

Pacro3naBaTh apu(MEeTHIECKYIO I TEOMETPUIECKYIO TTPOTPECCUH TIPU PA3HBIX
croco0ax 3agaHusl.

BEBITIOTHSATS  BBIYMCICHUS C  HUCIOJBb30BaHWEM GopMyd N-TO  4iICHa
apu(PpMETHICCKON U TEOMETPUIECCKOM MPOTPECCUid, CYMMBI ITEPBBIX 1T YWICHOB.

N300pakaTh diIEHBI TOCIICIOBATCIBHOCTH TOYKAMH HAa KOOPJIWHATHOM
IIOCKOCTH.

Pemate 3amauym, CBS3aHHBIC C YHCIOBBIMH ITOCJICIOBATEIBLHOCTSIMHU, B T.4.
3aJlayd M3 pPEAJbHOH JKM3HU (C HCIIOJIb30BAHMEM KabKYyJIATOpa, LH(PPOBHIX
TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Haumenopanue Komnriecrso DJIeKTPOHHBbIE (uudposbie)
Ne n/m | pa3npenos ) | TeM 4YacoB P uugpp
odpa3oBaTebHbIE PECYPChI
NPorpaMMbl Bcero
1 Unucna ©  BBIYMCICHUS. o5 bubnuoreka HOK
PanyoHanbHEIE YKCIIa https://m.edsoo.ru/7f415b90
2 Anrebpanueckue 27 bubnuoreka HOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b90
bubanoreka HOK
3 YPABHEHI H HEPABEHCTBa 20 https://m.eds00.ru/7f415b90
4 Koopnunatsl u rpaduxu. 24 bubnuoreka HOK
OyHKIMU https://m.edso0.ru/7f415b90
bubnuoreka HOK
S [osTopenne u 0606merme 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 102
10 ITPOI'PAMME



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

8 KJIACC

Haumenosanue Koiecrso JJIeKTPOHHbIE (undposbie)
Ne n/m | pasnesioB " TeM 4YacoB p uuep
o0pa3oBaTe/ibHbIE PeCYpPChI
NPOrpaMMsbI Bcero
1 Uucma W BBIUKUCICHHUS. 15 bubnuoreka HOK
KBaapatHbie KOpHU https://m.edsoo.ru/7f417af8
, v oo o
https://m.edsoo.ru/7f417af8
rokKa3aTeJieM
3 BA;:rgiI;?{PII/II;eCIgBea ATHBIN 5 bubnmorexa HOK
P ' AP https://m.edsoo.ru/7f417af8
TpEXUIICH
4 BA;IIrszI;?:;;eCKHe 15 bubnuoreka HOK
P : https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1poOb
5 zep azllslfezgga KBa, aTHLII;’:I 15 Enbmiorexa HOK
P ' AP https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 mevamonores.  Crcrewm 13 buGmotexa LOK
P . https://m.edsoo.ru/7f417af8
ypaBHEHUH
;o e, b ox
p ’ https://m.edsoo.ru/7f417af8
Hepasencrtaa
8 DyHKIUU. OCHOBHEIE 5 bubnunoreka HOK
[TOHATHUSA https://m.edsoo.ru/7f417af8
9 QyHKIHUN. Yucnosbie 9 bubnuoreka HOK
byHKITUH https://m.edsoo.ru/7f417af8
bubnuoreka HOK
10 Tosropere u 0bobmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJMYECTBO YACOB 102

I10 ITPOT'PAMME



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

9 KJIACC

K
Ne HaumeHoBanue pa3iesioB u q ; ézzleﬂm DJIeKTPOHHbIE (ungposbie)
/ 0
n/n TeM NMPOrpamMMbl Beero o0pa3oBaTe/ibHbIE PeCYpPChl
1 Uucma © BBIYMCIICHHAL. 9 bubnuoreka HOK
JlelicTBUTEIIbHBIC YHCIIA https://m.edso0.ru/7f419d08
, e vewens L o ok
P . s https://m.edso0.ru/7f419d08
IEPEeMEHHOM
3 YpaBHEHUsI U HEpPAaBEHCTBA. 14 bubnmoreka HOK
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 VYpaBHEHUSI U HEPaBEHCTBA. 16 bubnuorexa HOK
Hepasencraa https://m.edsoo.ru/7f419d08
bubnuorexa HOK
> Pynkupm 16 https://m.edso0.ru/7f419d08
6 Yucnoskle 15 bubmnoreka LHOK
MOCJIEIOBATEIIBHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenune, 0060O0IICHUE, 18 bubnuoreka LHOK
CHUCTEMATH3AIMs 3HAHHMH https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME

12



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