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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTE€CTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. PazButue y oOyuarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  O0YYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS €
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasieiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JAJIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaromuxcs
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BaThCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
*U3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUMN — « AJIreOpandecKkre BhIPaKEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxKe
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obuiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroOIIHUXCA
YMEHHsI UCTIOIh30BaTh Pa3IMYHbIC BBHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kimacce — 102 ygaca (3 ygaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gpyroil. IloHsiTMEe palnMOHANBHOTO 4YHUCJA, 3aluCh, CpaBHEHHE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIIBHBIMUA YMCiIamMu. Pelienue 3agad u3 peaJbHOW NPAKTUKU HA 4acTH, Ha
TpoOH.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPENENEeHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCITOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl U MHOTOWIEHBI. CTteneHp MHOrowieHa. CioKeHue, BBIYMTAHHE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIsbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOTI'O4JICHOB

Ha MHOKUTEJIN.

YpaBHEHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JIuHerHOe ypaBHEHHWE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7a4yu. PellieHre TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C ABYMS MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoO0oM MOACTaHOBKU. llpuMepsl pereHus TEKCTOBBIX 3alad € IOMOIIBIO
CHUCTEM ypaBHEHHM.



DOyHKIMHA

Koopaunarta Touku Ha npsiMoil. YncCioBbIe TPOMEXYTKU. PaccTosiHue Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[TpsimoyronbHas cucrema koopauHaT, ocu Ox u Oy. Abciucca U opAnHATa
TOUYKH Ha KOOPJIMHATHON MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. I[lonstue ¢ynkuun. ['paduk
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu

y = [x|. 'paduyeckoe pemieHne JIUHEWHBIX ypaBHEHUH M CHUCTEM JIMHEHHBIX
YPaBHEHUM.
8 KVIACC

Yuciaa v BBIYMCICHUA

KBagpatHeiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIYUCJICHUAM. JefiCTBUTENbHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbiii  TpE€XwieH, pas3loKEHHWE KBAJPATHOIO TPEXWIEHA HA
MHOHUTEJIN.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOer.
PannonanbHbie BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHUS.

['padrueckas mHTEpnpeTanys ypaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOnIacTh omnpeAeneHuss U MHOXKECTBO 3HAYCHHH
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduxy. I[Ipumeps
rpadukoB GYHKINMA, OTPaXKaIOIIUX pPeabHbIE MPOIECCHI.



OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 MU OOpaTHYIO MPOMOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpaduku. ®yHkud y = X2, y = X3, y = VX, y=[x|. [paduueckoe
pelLIECHUE YPaBHEHUIN U CUCTEM YPaBHEHUI.

9 KJIACC

Yuciaa v BBIYMCICHUSA

PanronanpHbie 4KCla, UppallMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME [I€MCTBHUTENIBHBIX YHCEN, apU(PMETUYECKUE JEUCTBHUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJICHHE
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIUYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM Ha MHOXKHUTEIIN.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TnepemeHHoOW. KBaapaTHele HepaBeHCTBaA.
['paduueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMH.

DyHKIMHA

KBagparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu Gyrkmmit: y =kx, y=kx +b, y =k/x, y=x3, y = Vx, y = [x| 1 ux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIJIEIOBATEIIBHOCTH
peKkyppeHTHO (popMyoit u hopMysiol n-ro wieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. PopMynbl n-ro YieHa
apu(MeTHYeCKol U TeOMETPUUECKOI MPOTrPecCHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CI10KHBIE NPOLICHTHI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOIO
OBILIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yIbTaThl OCBOSHUS TPOTrpaMMbl YUYEOHOTO Kypca «Anredpay
XapaKTEepU3yIOTCS:

1) maTproTHyeckoe BOCITUTAHUE:

MpOSIBICHUEM HWHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa’xaaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peaIU3alluU €ro
npaB, TMPEJICTABJICHUEM O MATeMaTUYECKMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOILEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO dTHUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyZ10BO€ BOCIIUTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUWEM BAXHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM Ui YCTENMIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 5CTEeTUYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, pEUIeHUH, pacCyX JACHUN, YMEHUIO BUIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAyYHOT'O MO3HAHUS:

OpUEHTAllMEe B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENIOBEKA, MPUPOJIbI U



o01iecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl UelI0BEYECKOM
JEATEIIBHOCTH, DTAllOB €€ Pa3sBUTUS W 3HAYMMOCTH UL PA3BUTHUSA LIMBWIM3ALINM,
OBJIAZICHUEM SI3BIKOM MATEMATUKH U MAaTeMAaTUYECKOU KYJIbTYPOM KaK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMHA HCCIEN0BATENBCKON
NEATEIbHOCTH;

6) ¢usnyeckoe BOCHUTaHHE, (HOPMUPOBAHUE KYJIbTYpPhl 3/10pPOBbS U
HYMOLIMOHAJIBHOTO OJIarOnoJyyusi:

TOTOBHOCTBIO TPHUMEHATH MATEMATHYECKHE 3HAHUS B HHTEPECAX CBOETO
3M0pOBBS, BEIEHHUS  3J0pPOBOrO0  oOpa3a KU3HU  (30pOBOE  TMHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJspHas Qu3nyecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pe(IEKCUU, MNPU3HAHHUEM CBOETO
[paBa Ha OIIMOKY U TAKOT'O K€ MpaBa IPYroro YeI0BeKa;

7) 2KOJIOTHYECKOE BOCIIUTAHUE:

OpHUEHTAlMEN Ha NIPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUU JUIsl PELICHUS 3a/1a4
B 00JacTh COXPAaHHOCTH OKpYXalollell cpenpl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOLIEH Cpeabl, OCO3ZHAHUEM
r7100aJpHOTO XapaKkTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) amantanMs K M3MEHSIOUIMMCS YCJIOBHUSIM COIMAIbHOW W MPHUPOAHOU
CpEIbL:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIE
(dbopMynupoBaTh UJIeH, HOHATHS, TUTIOTE3bl 00 0O0BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATH
OpPUHUMAaeMble pEIICHUsT U JAEUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKH U
NOCNEeACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC ICHUCTBUS

ba3oBrle 1oruueckue JAeUCTBUS:

*BBISIBJIATH M XapPAKTEPU30BAThH CYIIECTBEHHBIE MPU3HAKM MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH



OTpEJIEICHHs MOHATUN, YCTAHABIMBATh CYLIECTBEHHbIN MPU3HAK KiaccudUKaIuy,
OCHOBaHMsI /17151 0000IIEHNS U CPABHEHMUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

*BOCIIpUHUMATh, (opMynupoBaTh W  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

*BBISIBJISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTuBOpeursi B (paKTax, HaHHBIX, HAOMIOJEHUAX W YTBEPXKICHUSX, Mpeasiararh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JieNlaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ICIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHUH;

*pa3bupaTh J0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEP)KIEHUH (TpsSMbIE U OT
IPOTUBHOIO), MPOBOJUTH  CAMOCTOATEIBHO  HECIOXKHBIE  J0Ka3aTelIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BbICTpauBaTh apryMEHTAlLUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

*BBIOMpATh CHOCOO pemieHus y4eOHOM 3ajaud (CpaBHHBATh HECKOJBKO
BapUMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee  MOAXONAUMH ¢ y4yéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbcKue 1eUCTBUS:

*HICTIONIb30BaTh BOMPOCHI KaK HMCCIIEOBATEIbCKANA HMHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MNpodieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpOBATh TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

*IPOBOJUTH IO CaMOCTOATEIbHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHME 110 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BhEeKTa, 3aBUCUMOCTE 00BEKTOB MEXKIY COOOi;

*CaMOCTOSITENIbHO (HOPMYITUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
OpOBEAEHHOIO  HAONIONECHUS, WCCIENOBAaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

*TIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpOIlecca, a TakKXKEe BBIIBUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

PaGoTa ¢ undopmarnueii:

*BBISIBJISITH HEAOCTATOYHOCTh M HW30BITOYHOCTh HH(OpPMALMU, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

*BbIOMpaTh, AaHAIM3HPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (YOPM MpeICTaBICHHUS;

*BbIOMpaTh (QopMy TmpencTaBieHHs HHDOpPMALMM W WLUIIOCTPUPOBATH
pelaemMspie 3a/1aur CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

*OIICHUBATh HAAEKHOCTh HMHPOPMALMKM [0 KPUTEPUSM, MPESIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:



*BOCIIPUHUMATh U (HOPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSMU
U LeIIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BbIpaXXaTh CBOIO TOUKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

*B X0JI¢ OOCYKJIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbl,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
PELIEHHUS], COMOCTABJISTh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jnyuue W CXOJCTBO IMO3UILIMNA, B KOPPEKTHOM (opme
dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

*IIPEACTABIIATH PE3YJIBTATHl PEUICHUS 3a7a4l, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
IPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH;

*[IOHMMATh ¥ UCIOJIb30BaTh MPEUMYILECTBA KOMAHJAHOW U WHIUBUyAIbHOU
paboTHI MPHU pElICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

*IIPUHUMATh LE€JIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHOI pPabOThI, paclpenesnsiTh BUIbl pabOT, AOrOBapUBaThCH, 00CYXIATh
IPOLECC U PE3YJIbTAT padOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

*y4yacTBOBATb B TpynmnoBbIXx (opmax paboTel (0OCyxIeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYpPMbl W JPYTHE), BBIIOJHITH CBOK 4YacThb pabOThl U
KOOPJIMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

PerynstruBHbIe yHUBEpCAIbHbIE YU€OHbIE IEUCTBUS

Camoopranuzanus:

*CaMOCTOSITEJIBHO COCTaBJIATH ILJIAH, AJITOPUTM PELICHHs 3aAadd (WM €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS pPEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTpPOJIb, SMOLIMOHAJIbHBII HHTEIIJIEKT:

*BJIaJIeTh CIOCO0AMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pEelIeHNs] MaTEMAaTUYECKOM 3a7auH;

*IIPEABUAETHh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauH,
BHOCUTb KOPPEKTHBbI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HAWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

*OLICHUBATh COOTBETCTBUE pe3yJbTaTa AEATEIbHOCTH MOCTABICHHOW LIENIN H
YCIIOBUSIM, OOBACHSITh TPUYUHBI IOCTHXKEHUS WM HEJOCTHXKEHUSI LIEH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



MNPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOywyeHus B 7 kjiacce OOydYarOUMHCSA TIONYYUT CIEAYIOIIne
MpPEeIMETHBIC PE3YJIbTATHI:

Yucna v BBIYUCIEHUSA

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH Pa3HOOOpa3HbIE
CO0CcOObI M MPUEMBI BBIUMCICHUS 3HAYCHHUM APOOHBIX BBIPAXKECHUMN, COAEpKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

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

CpaBHUBATH U YIOPSAI0YUBATH pallMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHUM, OLIEHKY 3HAYCHUI
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpumeHsTh  TpHU3HAKKW  JAETUMOCTH,  pa3lio)KEHWE Ha  MHOXKUTENH
HaTypaJIbHBIX YHCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIC 3a7[a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUs 3aa4 ¢ YYETOM OTPaHWUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AnreOpanyeckue BbIpaKeHUS

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MIEPEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBECHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBITIONHAT, YyMHOXKEHHE OJIHOWIEHa Ha MHOTOWIEH W MHOTOYICHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIM C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a]a4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHEHHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, IPUMEHsSs IpaBUiIa
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupare mnpumepsl Map 4YHUCEN, SBISAIOIIMXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YsSICh TIpaMKOM, HPHUBOJAUTH HPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH I1IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

OyHKIUU

N3o0pakath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMKCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anre0panveckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH Tpapuky TMHEHHBIX QyHKUUNA. CTpoUTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJWYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydyenuss B 8 Kiacce 0OydYaromMiics MOJYYUT CIEIyIOIINe
IPEIMETHBIE PE3YJIbTATHI:

Yucna 1 BBIYUCIICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIbHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHYCJ1a TOYKaMH HA KOOPJAWHATHOU MPSMOM.

[TpumeHsATh TOHATHE apU(METUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHH, MCIIONB3Yysd MPU HEOOXOAMMOCTH KaJbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALIUX KBAJpPAaTHbIE KOPHHU, HCIOJB3YS
CBOMCTBA KOPHEMU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnreOpanyeckue BbIpaKeHUs

[IpyuMeHATh TMOHSATHE CTENEHU C IEeJbIM TOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENICHH C LETbIM MTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOXKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

VYpaBHEHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPaBHEHUU PEIICHHS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandyeckoit
MOJIEJIM C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB [JII CPaBHEHUS, OLCHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKyr0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHMsI), ONPENENsITh 3HaueHHE (YHKIMH MO 3HAYEHUIO
aprymMeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y=kix,y=x2,y=x3y =[x, y = VX, OIHCHIBATH CBOICTBA YHCIIOBOW
byHkmu 1o e€ rpaduky.

K koniy oOyueHuss B 9 kjacce OOYYaIOIIMICS TOJYYUT CIICAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Hucna v BBIYUCIIEHUS

CpaBHUBATH U YIIOPSAIOUYUBATH PALIUOHAIIBHBIC U UPPAIMOHATBHBIE YHCIIA.

BoInonHATh  apupMeTHYecKue JEeUCTBUS € PalUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE U TNUCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIYUCIEHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMA U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHEHUS U HEPABEHCTBA

Pemate NMHENHBIE W KBaJApATHBIC YPAaBHEHWS, YPAaBHEHUSA, CBOISIIMECS K
HUM, TIpOCTENIINE APOOHO-pAIlMOHANIbHBIEC YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajayu  aJIreOpaudeckuM Croco0oOM ¢ TMOMOINIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

[IpoBOIUTE MpOCTENIINE UCCIAEAOBaHUS YPABHEHUM M CUCTEM YpaBHEHMM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JU ypaBHEHUE WM CUCTEMAa YpPABHEHUM pELIEHUs, €CJIM HUMEET, TO CKOJbKO, U
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pEeLIEHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemate  cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHHE CUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHbIX 337a4.

OyHKIMH

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loka3pIBaTh CXxeMaTUYECKU
pacmnoioKeHNe Ha KOOPJIUHATHOM MIIOCKOCTH rpadukoB (GyHKIUM BUaa: y = kX, y
=kx+b,y=kix,y=ax2 +bx +c¢,y=x3,y=1x, y =|x|, B 3aBHCHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paxarh cXxeMaTH4eCKU rpaduKu KBaJApaTUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHM 10 UX TpaduKaM.

Pacno3naBaTh KkBajgpaTHuHyio QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YucrioBble MOCAEA0BATEILHOCTH U POTPECCUn

Pacnio3naBaTh apu@METHUYECKYI0 M TE€OMETPUYECKYI0 TMPOrpeccud IMpHu
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpPMYyNI n-ro 4jieHa
apu(PpMETUUECKON U T€OMETPUUECKON MPOrpecCuii, CyYMMbI IEPBBIX N YJIECHOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne /it HaumeHoBaHue pa3aenoB u TeM KosnudecTBo 4acoB ‘ DnexTpoHHbIe (HU(POBBIC) 00PA30BATEIBHBI
[porpaMMel Bcero|  KonrposbHbie [MpakTryeckue pecypceel
paboThl paboThl
1 Yucna u BeIYKCICHUS. PanoHaibHbIe 25 1 BBeauTe 3Hauenue ||[[bubauoreka ITOK https://m.edsoo.ru/7f415b9(
qpca
‘2 HAJIre6paI/IquKI/Ie BBIPKCHUS H 27 H 1 H BBC/IMTE 3HAUYCHUE H[[EI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f415b9(
‘3 HypaBHeHI/ISI Y HEPaBEHCTBA H 20 H 1 H BBC/IMTE 3HAUYCHUE H[[EI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f415b9(
‘4 HKOOp,Z[I/IHaTLI u rpaduku. OyHKIIUU H 24 H 1 H BBC/IMTE 3HAUYCHUE H[[EI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f415b9(
5 HoBTopenue i 0Go6meHHe | 6 | 1 | BBemmTe 3Hauenne ||[[Bubamorexa LIOK https://m.edsoo.ru/7f415b9(
‘I[O6aBI/ITI> CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
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8 KVIACC

Ne || HanmmeHoBaHME pa3aenoB U TEM NPOrpaMMBbl | KosmuectBo yacoB | OnexTpoHHbIe (IUGPOBEIE) 00pa30BaATEIILHb
n/m Bcero|  KonrposbHbie [IpakTryeckue pecypebl
paboThl paboThI
|1 ”qI/ICJ'Ia 1 BeIuKciacHus. KBajpaTHbie KOPHU H 15 H “ HBI/I6J'II/IOTeKa IIOK https://m.edsoo.ru/7f417af€
2 Uucna u BerarciacHus. CTEEeHb C 1eIbIM 7 bubimoteka L{TOK https://m.edsoo.ru/7f417af€
MoKa3aresieM
3 Anrebpanueckue BoIpaxkeHus. KBaaparHbiii 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f417af€
TPEXWICH
4 AureOpanuecKkue BhIpaKECHUSI. 15 1 bubmmoreka LIOK https://m.edsoo.ru/7f417af€
Anrebpandeckas 1po0b
5 YpaBHeHUs U HepaBeHCTBA. KBajpaTHbIe 15 1 bubnauotexa LIOK https://m.edsoo.ru/7f417af€
ypaBHEHUS
6 YpaBHeHUs 1 HepaBeHCTBAa. CUCTEMBI 13 bubauotexa LIOK https://m.edsoo.ru/7f417af€
YpaBHEHUI
‘7 HYpaBHeHI/m U HepaBeHcTBa. HepaBencTBa H 12 H 1 H HBI/IGJH/IOTeKa OK https://m.edsoo.ru/7f417af€
‘8 Hq)yHKHI/II/I. OCHOBHBIC TIOHSITHS H 5 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f417af€
‘9 HCDYHKI_II/II/I. YucnoBble GyHKINH H 9 H H HBI/I6JH/IOTeKa LIOK https://m.edsoo.ru/7f417afé
‘10 HHOBTOpeHHe U 00001IEeHNE H 6 H 1 H HBI/I6JH/IOTeKa IHOK https://m.edsoo.ru/7f417af€
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
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9 KVIACC

Ne HaumeHoBaHue pa3enoB U TEM IIPOrPaMMBbI KonudecTBo yacos ‘ OnexTpoHHbIe (1IGPOBBIE) 00pa30BATEIHEHBI
n/m Beero||  KourponbHbie I[IpakTuyeckue pecypebl
paboThI paGoThI
1 Uwicna u BeIaUCiieHus. J{eliCTBUTEbHBIC YnCIa 9 bubmnorexa [JOK
https://m.edsoo.ru/7f419d08
2 VYpaBHEHHS U HEPABEHCTBA. Y PaBHEHUS C OJTHOM 14 1 bubanoreka [JOK
nepeMeHHOI https://m.edsoo.ru/7f419d08
3 YpaBHeHus u HepaBeHCTBAa. CUCTEMbI YpaBHEHHIA 14 1 bubmmoteka [JOK
https://m.edsoo.ru/7f419d08
4 YpaBHeHUs 1 HepaBeHCTBa. HepaBeHcTBa 16 1 bubmmoreka [JOK
https://m.edsoo.ru/7f419d08
5 OyHKIMN 16 1 bu6nunorexa LIOK
https://m.edsoo.ru/7f419d08
6 UHCIIOBBIE TTOCIIEI0BATEBHOCTH 15 1 bubnuorexka [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHUE, 0000IICHNE, CHCTEMATH3aIUs 3HAHUN 18 1 bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME | 102 |
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