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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
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
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO 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 OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

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 C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
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
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



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

Copeprkanue qBYX anreOpandecKux JIMHUM — « AJIreOpandecKkre BhIPaKEHUs
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, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCA
YMEHHsI UCTIOJIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY 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 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gpyroil. IloHsiTMe palnMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypalbHBIM IIOKa3aTEJIeM: OIpeaesieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 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.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBI. CteneHp MHOrowIeHa. CioKeHue, BBIYUTAaHHE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUiia MpeoOpa3oBaHUsS YpaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrtema AByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npsiMoil. YucnoBble TPOMEXYTKHU. PaccTosiHue mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca v opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbiX 3aBucumoctedl. I[lonstue ¢ynkuuu. ['paduk
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaaparHeiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AJuiredOpanyecKue BbIpaKeHU

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJEHHUE aireOpandeckux ApoOei.
PanonanbHbIe BRIpAKEHUS U UX MpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YpaBHEHUN C JIByMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs II€peMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWMIIBHOCTH HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[Tonstue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHIA.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduky. IIpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yuciaa v BIYMCICHUSA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCCKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOIA.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(pMETUYECKUe JEHUCTBUS C
JEUCTBUTEILHBIMYA YU CIIAMH.

Pa3meppl OOBEKTOB OKpYXAIOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMSI NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOU. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padrueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPIINHBI 1TapabO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , 1 ux
CBOWCTBA.



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME I10CIIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmyibel N-ro udjaeHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHHBIM M DKCHOHEHUMAJIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMbl yUeOHOTO Kypca «Anredpay
XapaKTepU3yrOTCSA:

1) naTpuoTHYecKoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCUUCKOM MaTEMaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JIOCTHXKEHUSAM POCCHUMUCKUX MATEMATHUKOB U POCCUNUCKOMN
MaTeMaTU4YECKON IIKOJbI, K UCIIOIb30BAHUIO 3TUX TOCTWIKEHHUM B JPYTHX HAyKax U
MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OO0S3aHHOCTEH TpaKJIaHWMHA M peaU3allid €ro
MpaB, MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJICHHH, MpOIEAyp TpakIaHCKOTO OOIIecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBHIO K OOCYXICHUIO HJTHUYECKHUX TPOOJIEeM, CBS3aHHBIX C
MPaKTUYECKUM PUMEHEHUEM JOCTHXKECHUN HayKH, OCO3HAHWEM BaKHOCTH MOpPaIbHO-
ATUYECKUX MPUHITUIIOB B JICITEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTHBHOE YyYacTUE€ B PEHICHUM NPAKTHUYECKUX 3a]ay
MaTeMaTUYECKOW HAIMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaT€MaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSHDKEHUM BCEM JKU3HU I YCHEIIHOW NpodecCHOHATbHON
NEATeIbHOCTY W PAa3BUTHEM HEOOXOAUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIYAIbHOW TPAECKTOPHH OOpa30BaHUSA U >KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  AMOIMOHAJBHOMY M ACTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlay, pEUIeHUM, pPaCCyKICHHH, YMEHHIO BHJIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTalMe B  JICSITEIBHOCTH Ha COBPEMEHHYK) CHCTEMY Hay4YHBIX
MpeJCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oO1iecTBa, TNOHUMAaHMEM MaTeMaTHYECKOM HayKu Kak cdepbl YeIoBeYeCKOM
NEATENIbHOCTH, ATAllOB €€ Pa3BUTUS W 3HAYUMOCTH [JIs PAa3BUTHUSl I[MBHIIU3ALIUU,
OBJIQJICHUEM SI3bIKOM MAaTEMAaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEeACTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMH HaBbIKAMHU HCCJIEI0BATEIBLCKOM
NeSATEeIbHOCTH;

6) ¢usnueckoe BocnuUTaHMe, (POPMHPOBAHUE KYJIbTYPbI 310POBbSl H
IMOIMOHAJIBLHOIO 0JIarONOJIyYns:

FOTOBHOCTBIO MPHUMEHATh MATEMATHUYECKHWE 3HAHUS B HWHTEpPECaX CBOETO
3I0pOBbs,,  BEIAEHUS  3I0pOBOro  oOpa3a  KU3HU  (3I0pOBOE  MHUTAHUE,



cOalaHCUPOBAHHBIM PEXKHUM 3aHATAW W OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), ChOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIMMUOKY M TaKOTO e TpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpUEHTAIIMEH HAa MPUMEHEHHE MAaTEMAaTHYECKUX 3HAHWMN JJIs PelIeHUs 3a/1ad B
00J1aCTH COXPAaHHOCTH OKPYKAIOIIEH Cpejibl, MJIaHUPOBAHMS IMOCTYIIKOB M OIEHKH MX
BO3MOJKHBIX TOCJEACTBUM IS OKpPY’KAIOIIEH Ccpebl, OCO3HAHHWEM TJI00aTBHOTO
XapaKkTepa SKOJOTUUECKUX TPOOJIEM U ITyTEH UX PEIICHHUS;

8) amanranus K M3MEHAKIIUMCH YCJIOBUAM COLHUAJBHOW M NPUPOITHON
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHCIIC
YMEHHE YUUTHCA y APYTUX JIIOACH, MPpUOOpETaTh B COBMECTHOM JIESTEILHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM  YHCIE
dhopMyIMpOBaTh HJCH, MOHATHS, TUIIOTE3bI 00 O0OBEKTaX U SBICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaThb  JA€(QUUUTHI  COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABAThH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIUH KOHTPMEP, KOPPEKTHUPOBATh NPUHUMACMbIC
peuieHuss W JAeUCTBUS, (POpPMYJIHMpPOBATH U OLIEHUBATh PUCKU U TOCJIEACTBUS,
(hopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

e BBIBIISTH U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKHM MaTEMaTUYECKHX
O00OBEKTOB, TOHSATUN, OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH
ONpENeNICHUs]  MOHATHI,  yCTaHaBIMBAaTh  CYLIECTBEHHBI  MPHU3HAK
KJacCUu(PUKalMK, OCHOBaHUS JJig OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJUMOTI0 aHAIN3A;

e BOCHOpPUHHMMATH, (opMynIHpoBaTh U  MPeoOpPa3OBBIBATH  CYXKJCHUS:
YTBEpAUTENbHbIE W OTpUUATENbHbIE, E€AMHUYHBIC, YacTHbIE U OO0IIHeE,
YCIIOBHBIE;

e BBIBJISITH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUUS
B (bakTax, JAHHBIX, HAOIIOACHUSIX U YTBEPXKICHUSX, MpeasiaraTb KpUTEPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUUN;

e JleNaTh BBIBOJABI C HCIIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

e paszlupaTh AOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKICHUU (NIpsIMblE M OT
OPOTHUBHOIO), TIPOBOJUTH CAMOCTOSATEIHLHO HECIIOXKHbBIE JOKa3aTeIbCTBa



MaTeMaTUYeCKUX  (akTOB, BBICTPAWBATh APryMEHTALUIO, IPUBOJIUTH
OpUMEPBI U KOHTPIIPUMEPBL, 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CHocoO pemieHus Yy4eOHOM 3amaun (CpaBHHBATh HECKOJBKO
BApUAHTOB pCIICHUS, BBHIOMpATh HaubOJee TMOAXOMANUNA C  y4ETOM
CaMOCTOSITENIHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBareLCKUe 1eCTBUSA.

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHMS,
GopMynupoBaTh BOMPOCH, (PHUKCUPYIOUINE MPOTUBOPEUYUE, MPoOsIEeMy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

OPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBICHHOMY IIJIaHY  HECJIOMXHBIM
AKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAHNE MO YCTAaHOBJICHUIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSITENIbHO (popMynupoBaTh 00OOIIEHMUSI M BBIBOJBI IO pe3yJibTaTaM
OpOBEAEHHOIO HAOIIOACHMSI, MCCIEAOBAHUSA, OLEHUBAaTh JOCTOBEPHOCTh
HOJTyYEHHBIX Pe3ylbTaTOB, BEIBOJOB U 0000ILIEHUH;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpOIECCca, a TAaKKe BBIIBUTATh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBIISIT  HEJOCTATOYHOCTh W M30BITOYHOCTh HH(OpMAIUU, JIaHHBIX,
HEOOXOMMBIX TS PEIICHMS 3aa4H,

BBIOMpPATh, AHAIM3UPOBATh, CHCTEMATH3UPOBaTh U HWHTEPIPETUPOBATH
UH()OPMAITHIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUSI,

BbIOMpaTh (QopMy mpencraBieHHs HMHPOPMAUU U WUIOCTPUPOBATH
periaemMbie  3aa4yd  CXE€MaMHM, JuarpaMMaMu, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCT, HWHGOPMAMKM 110 KPUTEPUSIM, TMPEII0KEHHBIM
YUUTENIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEeNsIMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B
YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOdYy pEIICHUS
3a7]a4i, KOMMEHTUPOBATh NIOJYUYECHHBIN PE3YJIbTAT;

B X0l 00CYXJICHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOJieMbl, peraeMor 3ajauu, BbICKA3bIBaTh WU, HAIlEJICHHBIE Ha MOUCK
pEIIEeHUs, COMOCTABIATH CBOM CYXKJIECHUS C CYKACHUSIMU JPYTUX YYACTHUKOB
yajnora, OOHApYKHMBaTh pa3IM4YMe M CXOJCTBO TMO3UIMKN, B KOPPEKTHOM
dbopme GopMynupoBaTH Pa3HOTIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIATh PE3YJbTAThl PELICHUS 3aJ1a4d, SKCIEPUMEHTA, UCCIIECIOBaHNsI,
IIPOEKTA, CAMOCTOSITEIbHO BBIOMpPATh (hOpMAT BBICTYIUICHHUS ¢ YUETOM 3ajad
pPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHUU;



NOHUMAaTh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBUIYaIbHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMATUUECKUX 3a]1aY;

MPUHUMATh 1IEIh COBMECTHOW JCSITEIBHOCTH, TUIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM paboThl, pacmpenensiTh BHUIBI paldOT, OTOBAPUBATHCH,
o0CyX/IaTh Tpolecc U Pe3ysbTar padoThl, 0000aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBATh B IPyNIOBLIX hopMax paboThl (00CYXIeHHS, 0OMEH MHEHUSIMH,
MO3TOBBIE INTYPMBI W JIPyTH€), BBIMOJHATH CBOK YacTh pabOTBI
KOOPJUHUPOBATh CBOU JICUCTBUS C IPYTUMHU 4YICHAMH KOMAaH/IbI, OIICHUBATh
KauyecTBO CBOEro BKJIaga B  OOMMA MOPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, AJTOPUTM pELICHHsS 3a7ayu (WJId ero
4acTh), BBIOMpaATh CMOCOO pelieHUS C Y4ETOM MMEIOIMMUXCSI PECYPCOB H
COOCTBEHHBIX  BO3MOKHOCTEH, apryMEHTUPOBaTh U  KOPPEKTUPOBATH
BApUAHTHI pEIEHUH C YYETOM HOBOW MH(OpMaUK.

CﬁMOKOHTpOJIL, IMOIUOHAJIbLHbIN UHTE/JIEKT:

BJAJIeTh CIoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS IpoLEecca U pe3ynbTara
pelLIeHNs MaTEMaTUIECKOM 3a1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a7a4H,
BHOCUTb KOPPEKTHBBI B JIESITEIIbBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE pPE3yJIbTaTa JAEATEIbHOCTU IIOCTABICHHOM LEIU U
YCIOBUSIM, OOBSACHATH MPHUYMHBI JOCTHXKEHHUS WM HEJOCTHKEHHS LEINH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenus B 7 kJjacce o0OydYarolUiCs TOJYYUT CICAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYUCICHUA

BreinonHaTh, codeTas yCTHbIE M THMCbMEHHBIE MPUEMBI, apudmeThyecKue
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoguTe 3HayeHWs YKCIOBBIX BBIPAXKEHUM, NPUMEHATh Pa3HOOOpa3HbIE
CrocOObl W TPUEMBI BBIYMCICHUS 3HAYEHUI JPOOHBIX BBIPAKEHUM, COJEPIKAIIAX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

ITepexoauTs OT OAHOM (POpPMBI 3amuMcH YuCeNl K Apyroi (mpeoOpa3oBHIBATh
NECATUYHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YaCTHOCTH B
OECKOHEYHYIO JIECATUYHYIO APOOH).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIILHBIE YHCTIA.

OxpyTasTh yncna.



BpINOMHATE NPUKUAKY UM OLEHKY PE3YJIbTaTa BBIYMCICHUMN, OLEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKECHHUU. BBINOIHATE AEHUCTBUS CO CTENEHSAMH C HATypaJbHBIMU
ITOKA3aTEeIIMHU.

IIprMeHATh NMpHU3HAKK JEITUMOCTH, PA3JIOKEHHE HA MHOYKWTEIN HATYpPaJbHBIX
qucedn.

Pemath NOpakTUKO-OPUEHTUPOBAHHBIE 3aJadM, CBS3aHHBIE C OTHOLICHHEM
BEJIMYMH, MPONOPUMOHATIBHOCTBIO BEJIWYHMH, MPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl pEIICHHs 3aJa4 C y4€TOM OIPAaHWYCHHM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJuireOpandecKue BbIPaKeHUSA

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATD €€ B
IIpOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAXKEHHN TMpU 33JaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BoinonHsATe nmpeoOpa3oBaHus LEJIOr0 BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BpIMONMHATE yMHOXEHHE OJHOYIECHA HAa MHOTOWIEH W MHOIOYIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcCyliecTBIATh  PA3J0KEHUE MHOTOWIEHOB HAa MHOXHTEIM C IOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOLIEr0 MHOXKMUTENS, TPYNIHUPOBKU CIIAraéMblX, IPUMEHEHUs
(hopMyJ1 COKpAIIEHHOTO YMHOYKEHUS.

[IpumeHsATh nMpeoOpa3oBaHKsI MHOTOWICHOB VISl PELICHUs Pa3IUYHbIX 33/1a4 U3
MaTEeMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonbp30BaTh CBOWCTBA CTENEHENM C HATYpPAJIbHBIMU IIOKa3aTEIsAMU  JJIs
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemare sMHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOW, NPUMEHSA IpaBUIIA
[Iepexo/1a OT UCXOJHOI0 YPaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsATs, ABIIAETCA U
YHUCJI0O KOPHEM YPaBHEHHS.

[IpumensaTy rpadudeckue METOAbl MPU PEIICHUHM JMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[logOupate mnpuMepbl Tap YKCEN, SBISIOIIMXCS PEIICHUEM JUHEHHOTO
YPABHEHHUS C ABYMSI IIEPEMEHHBIMM.

CrtpouTh B KOOPJMHATHOM IMJIOCKOCTH IpaUK JTUHEHHOrO ypaBHEHHS C JIByMs
MEePEMEHHBIMU, MOJIB3YSICh TPapUKOM, NPUBOIUTH TPUMEPDI PEILICHUS YPABHEHUS.

Pemate cucteMsl ABYyX JIMHEMHBIX YPaBHEHWH C JABYMsS NEPEMEHHBIMH, B TOM
qucie rpapu4ecKu.

CoctaBisiTh W pemiaTh JMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUH 110 YCJIOBMIO 3aJa4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ [OJyYEHHBIN pe3yJIbTaT.

DyHKUNHA



N300pakaTh Ha KOOPJAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KHU, UHTEPBaJbl, 3alMCHIBATh YUCJIOBBIE MPOMEXYTKU Ha
anre0pandecKoM SI3bIKe.

OTMeuath B KOOPJMHATHOW IUJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJIMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh ¢ TNOMOIIBIO  (GYHKUIMA  HU3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMS, pAaCCTOSHHUE, II€Ha, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpEMsl, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crnocod MNpeACTaBiICHUS M aHalu3a WH(opMmaluu,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(POPMALIUIO U3 TPAPUKOB PEaIbHBIX MPOIECCOB U
3aBUCHMOCTEMN.

K xoniy oOydyenus B 8 KkJacce oOydYaromuiicsi TMOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

Yucaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HayajdbHbIE NPEACTABICHHUS O MHOYKECTBE JICHCTBUTEIIBHBIX
qyyceNn JUisl CPaBHEHHMsSI, OKPYIJIEHUS U BBIUMCICHUH, M300paxaTh JE€HCTBUTEIIbHbBIE
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpuMeHATh TOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, HCIOJIb3ySd MpU HEOOXOJIMMOCTH KaJIbKYJSATOP, BBITOJIHATDH
npeoOpa30BaHUs BBIPAXKEHUHN, COIEPKAIIMX KBAPATHbIE KOPHU, UCIIOJIb3YsI CBOICTBA
KOpHEW.

Hcnonb3oBaTh 3amucd OOJMBIIMX W MaJbIX YHUCENT C TMOMOLIBIO JECATUYHBIX
npoOeii u crerneHelt yucna 10.

AJire0panvecKue BbIPaKEeHUSs!

[IpyumMeHSATP TOHSATHE CTENEHH C  [EJbIM  IOKA3aTEJIeM,  BBINOJHSATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIMX CTENEHH C LIEJbIM MOKa3aTeseM.

BrInonHATE TOXKAECTBEHHBIE TTPEOOpa30BaHUs PAIIMOHATBHBIX BBIPAKCHUN Ha
OCHOBE NMPaBWJI ACHUCTBUIN HAJ MHOTOUJICHAMU U alre0paniyecKuMu ApoosiMu.

PacknanpiBaTh KBaJIpaTHBIA TPEXWIECH HA MHOKHUTEIIH.

[IpumensTh npeoOpa3oBaHUsl BBIPAKECHUU JJIsl PELISHUS Pa3UYHBIX 3ajay U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE, KBaJpaTHbIE ypaBHEHUS U palMOHAJIbHBIC YpaBHEHWUS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBoauTse npocrenmme UCCIeA0BaHUs YPABHEHUM U CUCTEM YPaBHEHUM, B TOM
yyciie C NMPUMEHEHHEM TpaduuecKuX NpeCcTaBlIeHUl (yCTaHABIMBATbH, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI PEIICHUS, ECIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT cliOBecHON (HOPMYITUPOBKM 3a/auyu K €€ anredpandeckoi
MOJENU C TIOMOUIBIO COCTAaBJEHUS YPAaBHEHUS WA CHUCTEMbI ypaBHEHHU,
HMHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3yNbTaT.



[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PELIATh
JUHENHbIE HEPABEHCTBA C OJHOW MEPEeMEHHOW U MX CHUCTEMBI, JaBaTh rpapuUecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TonumaTh M HCNONB30BATh (PYHKIIMOHAJILHBIE TOHSTHS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHUs1), OMNPEACNATh 3HaYeHUE (PYHKIUU 10 3HAYCHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

Ctpouts rpaduku 3J1eMEeHTapHBIX (QYHKIIUNA BUIA:

y = kiX,y =x2,y =x3,y = |X|, Yy = VX, OIIICHIBaTH CBOJCTBA YHCIOBOH ()YHKIIHH
o e€ rpadukxy.

K koniy oOydenuss B 9 kiacce oOydaroImMiCs TMOJYyYUT CIEIYIOLTUE
MpEMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCTIEHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIC U UPpAllMOHATIBLHBIE YHCIIA.

BoinonaaTe apudmeTndeckue ASUCTBUS C pallMOHATIBLHBIMH YUCIAMU, cOYeTas
YCTHbIE W THUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYHMCICHUS C HPpPalUOHAJIbHBIMU
YU CIIAMM.

Haxonuths 3HaueHUS CTENMEHEN C LENbIMU MOKA3aTEIIMU U KOPHEH, BBIUYUCIISITH
3HAYEHUS] YUCIIOBBIX BBIPAKECHHIA.

OKpyrJisiTh  JEWCTBUTEIBHBIE YHUCJA, BBIIOJIHATh MPUKUIKY pe3yJibTara
BBIYMCIICHUW, OLIEHKY YMCIIOBBIX BBIPAKECHHUII.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHeliHbIe W KBaJIpaTHBIC YPaBHEHUS, YPABHEHMUsI, CBOSIINECS K HUM,
npocTelime ApoOHO-palMOHAIbHBIC YPABHEHHUS.

Pemate cucrempl ABYX JMHEUHBIX YPABHEHUW C JABYMsI IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBHIX OJTHO YPABHEHHUE HE SBIISCTCS JTUHEUHBIM.

Pemats  TekcTOBBIE 3ajauM  anreOpanyecKuM  CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBoauTh MpoCTENIINE UCCIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
4ucjie C MPUMEHEHHEeM TpaduuecKuxX NpelCTaBlieHul (yCTaHABIMBAaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUSs, €CJIU UMEET, TO CKOJIbKO, U MPOYEe).

Pemiate uHelHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
pelIeHUe HEPAaBEHCTB HAa YHCIOBOW MPSMOW, 3alUCHIBATh PELICHHUE C TMOMOIIBIO
CHUMBOJIOB.

Pemats cucTemMbl JTUHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOLIUE
KBaJ[paTHOE HEPABEHCTBO, N300pa)kaTh pPEIIEHUE CHUCTEMbl HEPABEHCTB HAa YHMCJIOBOU
MPSIMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUICHUU PA3JIMUHbIX 3a]1a4.

DOyHKIUU

Pacrio3naBate (GyHKIMM u3ydeHHBIX BHAOB. [loka3piBaTh CXEMaTHYECKH

pacIoyIo’KeHHEe Ha KOOPAMHATHOM MIOCKOCTH TpadukoB GyHKImMi Buga: Y = KX, y =



kx + b,y = k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHiT
KO2(PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth M u300paxkaThb CXEMAaTHUYECKU TpapuKud KBagpaTUYHBIX (DYHKIUH,
OIKCHIBAaTh CBOMCTBA KBAIpaTUUHBIX (QYHKIUH 110 UX rpaduKam.

Pacnio3HaBaTh KBaJpaTU4HYIO (QYHKIMIO 1O (opMylie, NMPUBOAUTH NPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCTEAOBATEIbHOCTH U MPOTPecCH

Pacnio3znaBaTe apuMeTHdyecKyr0 U T€OMETPUUYECKYIO0 MPOTPECCUM MPHU Pa3HbIX
croco0ax 3a7aHusl.

BbInOnMHATE  BBIYMCIEHUST C  UCHOJB30BaHMEM  (QopMya N-TO  4ieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPeCcCHii, CyMMbI TIEPBHIX N UJICHOB.

N300paxaTh 4i€HBl MOCJIEIOBATENIbHOCTH TOYKAMU HAa KOOPAWHATHON
IIJIOCKOCTH.

Pemate 3a1a4n, CBSI3aHHBIE C YUCIOBBIMHU MOCIEA0BATEIBHOCTSMHA, B TOM YHCIIE
3alayd U3 peajbHOM JKU3HU (C HCIHOJB30BAHUEM KaJNbKYyJIATOpa, IU(PPOBBIX
TEXHOJIOTHI)



TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacce

Ne Koa-Bo

ypoKa Tema ypoxka 4yacoB
Pa3znes 1.UuciaoBble U ajiredpanyeckue BbIPasKeHM sl
1 YucioBble BEIPAKECHUS 1

2-3 | BepaxkeHusl ¢ mepeMeHHBIMU 2

4 CpaBHeHUE 3HAaUEHUI BbIPAXKECHUII. 1

5 CBolicTBa AEUCTBUN HAJ YHUCIAMUA 1

6 BxoaHasi KOHTpoJIbHaAsA padoTa. 1

AHanu3 KOHTPOJIBHOHU paboThl. PaboTta Hax ommbOkamu.

7 Toxnecrsa. 1

8-10 | ToxnmecTBeHHBIE MPEOOpPA30BaHMS BEIPAKECHUI 3
O06o001IeHre 1 cucTeMaTr3aIs 3HaHu| 1o TeMe "BripakeHus.

11 [TpeoOpa3oBanue BoIpaKEHHN" . 1

12 YpaBHEHUE U €r0 KOPHHU. 1
13-15 | JluneitHOe ypaBHEHHE C OJHOM IMepeMEeHHON 3
16-18 | Pemenue 3a1a4 ¢ MOMOIIBIO TUHEHHBIX YpaBHEHUN 3
19-20 | Cpennee apudmeTndeckoe, pazmax u MoJia 2
21-22 | MenuaHa Kak CTAaTHCTHUYECKAsl XapaKTEPUCTHKA. 2

KouTtpoJsbHas padora no teme "JInuHeiliHble ypaBHeHHs C
23 0/1HOii mepeMeHHOH" 1
Pasznen 2. ®OyHkuun
AHanu3 KOHTpOJbHOH paboTsl. Pabora Hax ommbkamu. Yto

24 Takoe QyHKIHS. 1
25-26 | Beruncnenne 3Ha4eHUH QYHKIU 110 popmyiam 2
27-28 | I'paduxu GpyHKIMIA 2
29-30 | IlpsiMas mponopLMOHATIBHOCTD U €€ rpauK 2
31-33 | JIuneitnast pyHKIMS U ee rpaduk 3

34 KonTtpoJsbHasi padora no teme "JInneitnasa Gpynknus' 1

Pa3nen 3. CTeneHb ¢ HATYPAJbHBIM MOKA3aTeI€EM.
AHanu3 KOHTpoJbHOI paboTsl. PaboTta Haj ommbKkamu.

35 OrnpesiesieHne CTENEeHN ¢ HaTyPaJbHBIM TTOKA3aTeIEM. 1
36-37 | YMHOXeHHUE U [AeJIeHUE CTENEHEN 2
38-39 | Bo3BeneHue B CTENEHb MPOU3BEICHUS U CTCIICHU 2

40 OHOYJIEH U €T0 CTaHAAPTHHIN BUJT 1
41-42 | YMHOXeHHEe OMHOYWIEHOB. Bo3BeeHE OTHOUYIIEHOB B CTEIEHD 2
43-44 | Oynkus y=x*X U y=x*xX*X 1 uX rpapuKu. 2

KonTtpoubHnasi pabora no teme "CreneHs ¢ HATYPAJIbHBIM
45 nokasareJiem" 1
Pasnen 4. MHOroO4wieHbl

46 MHOro4JIeH M €ro CTaHAapTHBIA BUJT 1
47-48 | CnoxxeHue W BBIYMTAHNE MHOTOYJIICHOB 2

49 YMHOXEHUE 0JIHOWICHA Ha MHOTOWIEH 1
50-51 | YMHOXeHHUE OTHOYIICHa HA MHOTOWICH 2
52-54 | BriHeceHue 00IIEro MHOXKHUTEIS 3a CKOOKHU 3

KonTtpouabHas pa6ora no teme «Cymma u pa3HoCThb

55 MHOro4ieHoB. [IpousBeneHne 0IHOYJI€HA 1 MHOTO4JICHA» 1

56-58 | YMHOXeHHE MHOTOWICHA HA MHOTOWJICH 3
PaznoskeHre MHOTOUICHA HA MHOYKHUTEIIH CITIOCOOOM
59-61 | rpynmupoBKH 3




Pazgea S. ®opmyJibl COKPAIIEHHOT0 YMHOKEHH S

62-64 | Bo3BeneHue B KBaipaT CyMMBI U Pa3HOCTH JABYX BBIPQKECHUI 3
PaznoxxeHne Ha MHOKUTEIH ¢ IOMOIIBIO (hOPMYIT KBaJIpaTa
65-66 | cymMBbI 1 KBaJipaTa pa3HOCTH 2
67-68 | YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHHUH HA UX CYMMY 2
69-70 | Pa3noxeHne pa3HOCTH KBAJAPATOB HA MHOXKHUTEIIH 2
71-72 | Pa3znoxeHne Ha MHOXKUTEH CYMMBI M Pa3HOCTH KyOOB 2
KonTposbHas padora nmo teme «@opMyJibl COKPALLIEHHOT 0
73 | YMHOKEHHUS» 1
74-76 | IIpeobpazoBaHuE 1EJIOTO BHIPAXKCHHS B MHOTOWICH 3
[TpumMeHeHne pa3IuYHbIX CIIOCOOOB IS pa3IOKEHHUS Ha
77-79 | MHOXUTEN 3
Pa3nes 6.Cucrembl JIMHEHBIX YPABHEHH I
80 | JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU 1
81-82 | I'paduik nuHEHHOTO YpaBHEHHSI C ABYMS IEPEMEHHBIMU 2
83-84 | Cuctembl TMHEWHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMU 2
85-87 | Crioco0 moacTaHOBKHU 3
88-90 | Crocob cioskeHust 3
91-94 | Pemienue 3a7a4 ¢ MOMOIIIbIO CHCTEM ypaBHEHUN 4
Paznea 7. IloBTOpenue
Pemienne nuHeHBIX ypaBHEHUH U 3a/1a4 € MOMOIIBIO JTUHEWHBIX
95-96 | ypaBHeHHII ¢ OJIHOM MepeMEHHON 2
97 I'paduku QyHKIHI 1
98 JleliCTBUS CO CTEIICHSIMH 1
99 | UroroBasi KOHTPOJIbHasI padoTa 1
100 | ®opmysbl COKPALIEHHOTO YMHOXEHHS 1
101 | Pemenue cuctem JMHEWHBIX YPaBHEHHH 1
102 | 3axirouuTenBHBIN YPOK 1




Ne Ha3Banue Tembl Kou-
ypoka BO
4acoB
IloBTOpPEHME 2
1. [ToBTrOopenue. BeipaxkeHus 1 ux npeodpazoBaHus. Y paBHEHHUS. 1
2. [ToBTOpEeHUeE. Pemienne TeKCTOBBIX 3a1a4. 1
I'naBa 1. Panuona/ibHbIe 1po0H U HX CBOMCTBA. 25
3-5 ParmonanbHbie BEIpaKeHUS. 3
6. BxoaHnasi KOHTpoOJIbLHAs padoTa 1
7. AHanu3 KOHTPOJIbHOM paboThl. PaboTta Han ommbkamu. OCHOBHOE CBOWCTBO 1
npobu. CoxparieHue apoOeid.
8-9 OcHoBHOE cBOMCTBO npodu. CokpaiieHue apooei. 2
10-11 Cno)keHHe ¥ BRIYMTAHHE IPOOEH ¢ OJIMHAKOBBIMH 3HAMEHATEIISIMU. 2
12-14 CrnosxeHue 1 BIYMTaHKE APOOEH ¢ pa3HbIMU 3HAMEHATEIIMU 3
15. KonTpouabHnas padora "PannonanbHble 1podH U UX cBoiicTBa' 1
16. AmnHanu3 KOHTpOJbHOH paboTel. PaboTta Haj ommbKkamu. Y MHOKEHNE 1
npobeii. BozBenenue n1podu B CTCTICHB.
17. YMHOXeHue Apooeit. Bo3Benenue npodu B CTENEHb. 1
18. Jlenenue npoOei. 1
19. Jlenenue npoOei. 1
20-24 [IpeobOpaszoBanue pallMOHATLHBIX BRIPAKCHUI 5
2526 OyHKIUSA y=K/X 1 ee rpadux 2
27. KonTtpouabHnas padora «PanuoHnajibHble Ipo0U U UX CBOICTBA) 1
I'naBa 2. KBaapaTHble KOpHH 17
28. AHanu3 KOHTPOJIbHOM paboThl. PaboTta Han ommbkamu. PartmonanbHbie 1
qca.
29. HppanmonanbHble yncia. 1
30-31 KBagpatHbie KopHU. ApupMETHYECKHI KBaIpaTHBIA KOPEHb. 2
32. VpapHeHus x*=a 1
33. Haxoxxnenne npuOInKeHHBIX 3HAUYSHHIH KOPHSI. 1
34-35 OyHKIHsST y=VX I ee rpaduk. 2
36-37 KBanpaTHblii KOpeHb U3 IPOU3BEACHUS U APOOU. 2
38. Kopenb u3 crerneHu. 1
39. KonTtpouabnas pa6ora "KBagpaTubie kopan" 1
40. AHanu3 KOHTPOJbHOI paboThl. BeiHECceHne MHOKUTENS 32 3HAK KOPHSI. 1
BHeceHne MHOXHTEIS 10/1 3HaK KOPHSI.
41. BriHecenne MHOKUTENS 3a 3HAK KOpHs. BHeCeHre MHOXKHTEIS 101 3HAK 1
KOPHSL.
42-44 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX KBaJApaTHbIE KOPHHU. 3
I'naBa 3. KBaagpaTtHble ypaBHeHuUst 22
45-46 Ompenenenne KBaapaTHOTO ypaBHeHUs. HemosHbIe KBaipaTHBIC 2
YpaBHEHWUS.
47. Perienue kBasipaTHBIX ypaBHEHUH BBIACICHUEM KBajpaTa JBy4ICHA. 1
48-50 dopmysa KOpHEN KBapaTHOTO YPaBHEHMSL. 3
51-52 Pemrenue 3a1a4u ¢ OMOIIBIO KBaIpaTHBIX YPaBHEHUH 2
53-54 Teopema Buera 2
55. KontpoabnHas padora "KaapaTrHbie ypaBHeHus' 1




56. AHanu3 KOHTpOIbHOU paboThl. PabGoTta Han ommOkamu. Pemenne npoOHbIX 1
palMOHAIBHBIX YPaBHEHUHN
57-60 Pemenue 1poOHBIX pallMOHATBHBIX YPaBHEHUI 4
61-64 Pemienue 3a1a4 ¢ MOMOIIBIO PAllIOHAIBHBIX YPaBHEHUIA 4
65. I'paduueckuii criocod penieHns ypaBHeHUN 1
66. KonrtpouabHnas padora "KsBagparnbie ypaBHenus' 1
I'naBa 4. HepaBeHncTBa 19
67. AHanM3 KOHTPOJIbHOM paboThl. Pabota Hax ommbkamu. Yuciosbie 1
HEpaBEHCTBA.
68. UwucoBbie HEPaBEHCTBA 1
69-70 CBoiicTBa YHCIOBBIX HEPABEHCTB 2
71-73 CrnosxeHue yMHOKEHUE YUCIIOBBIX HEPABEHCTB 3
74. [TorpenrHocTh ¥ TOYHOCTD MPUOIINKESHUS. 1
75. KonTtpouabnas padora "Hepasencra'" 1
76. AHanM3 KOHTPOJIbHOM paboThl. Pabota Hax ommbOkamu. YucioBbie 1
MIPOMEKYTKH
77. YucnoBbie TPOMEKYTKH 1
78-80 Pemenne HepaBeHCTB ¢ OHOM MEpEMEHHON 3
81-84 Pemenue cucreM HepaBEeHCTB ¢ OJHOM IMEPEMEHHON 4
85. Konrtpoabnas pa6ora "Hepasencra" 1
I'naBa 5. CteneHsb ¢ neJbIM MoKa3atesaeM. JJIeMeHTbl CTATUCTUKH 10
86. AHanu3 KOHTPOJILHOU paboTel. PaboTa Hax ommbkamu. OnpeneneHue 1
CTETICHH C IEJIBIM MTOKa3aTeJIeM.
87. OrnpeneneHue CTENEHU ¢ 1eJIbIM MMOKa3aTeIeM 1
88-89 CBoiicTBa CTETICHH C IIeJIBIM MTOKa3aTeIeM 2
90-91 CranpapTHbIi BUA Yyncaa 2
92-93 CO60p ¥ rpynmUpoOBKa CTATUCTUYECKHUX JaHHBIX. 2
94-95 HarnsimHoe mpencraBieHne CTaTUCTHYECKOW HHPOPMAITUT 2
IMoBTOpEHHE 7
96. [ToBTOpenue. PanmonanbHbIe TpoOH 1
97. IToBropenue. KBagpatHsie KOpHU. 1
98. IToBTOpenue. KBanpaTHsle ypaBHEHUS. 1
99. IToBropenue. HepaBencrBa. CTeneHb ¢ EIbIM MTOKA3aTENIEM. 1
100. Hrorosasi koHTpOJIbHAsSI padoTa 1
101. AHanu3 KOHTpOJHOM paboTsl. PaboTta Haj omubKamH. 1
102. Pemrenue 3anau «3aHMMAaTeIbHAS MAaTEMaTHKA. 1
Becero | 102




9 Kaacce

Ne n/mt HanmMeHnoBanue pa3zienoB U TeM Koxn-Bo
4acoB
IToBTOpEHHE. 4
1. [ToBTOpenue. JleiicTBUs C pallmOHAILHBIMU YKciiaMUi. KBajpaTHbie KOPHHU. 1
2. IToBTOpeHne. YpaBHEHHS M HEPABEHCTBA. 1
3. IToBrOpenue. OyHKIHH. 1
4. BxoaHasi KOHTpoJIbHaAsA padoTa. 1
KBagpaTuunas gpyHkuus 21
5 Amnanu3 KOHTpoJbHOH paboTsl. Pabora Han ommbkamu. @yHkmus. O6macTb 1
' ornpezeneHus U 00J1acTh 3HaYeHUH QyHKINN
6. Oynxkius. O6sacTh onpeaereHus U 00JacTh 3HAYCHUH HYHKIIUU 1
7-9 CaoiicTBa GyHKIHIA 3
10-11 KBagparHblil TpEX4JI€H U €ro KOPHH 2
12-13 PaznoxeHne kBagpaTHOTO TpeX4uaeHa HA MHOKHTEIN 2
14, KonTpoabHasi padora no teme: «@yHKIHH H UX CBOHCTBAY 1
15 AHanu3 KOHTPOJIBHOM paboThl. PaboTa Hag ommoOkamu. DyHKIus y=ax?, eé 1
' rpaduK 1 CBOMCTBA
16. dynk1ms y = ax?, eé rpaduK U cBoHCTBA 1
17-19 | I'padux pyskmun y = ax’>+ny=a (x — m)? 3
20-21 IToctpoenue rpaduka KBaApaTUIHON (YHKIHH 2
22. Oyuknus y = x" 1
23-24 Kopenb n-oii ctenenu 2
25. KonTtpoabHas pa6ora no teme: «KBagparuunas gyHkuus» 1
YpaBHeHHS M HEPABEHCTBA € OJJHOH NepeMEeHHOM 14
26 AnHanu3 KOHTpoJbHOI paboThl. PaboTa Haj ommbkamu. Llenoe ypaBHeHHE U ero 1
' KOpHU.
27-29 | llenoe ypaBHEHHE U €0 KOPHU 3
30-33 | IpoOHble panoHaTbHBIE YpaBHEHUS 4
34-36 Pemenvie HepaBeHCTB BTOPO CTETICHH C OJTHOM IMePEMEHHON 3
37-38 | Pemienne HepaBeHCTB METOJIOM HHTEPBAJIOB 2
39. KonTtpouabsHnasi padora no teme: «HepaBeHcTBa ¢ 01HOI epeMEHHOI» 1
17
YpaBHeHUsI U HEPABEHCTBA C ABYMS NepeMeHHbIMHU
40 AHanu3 KOHTpOJbHOI paboTsl. PaboTta Haj ommbKkamu. Y paBHEHHE € IBYMs 1
' IIEPEMEHHBIMH.
41. YpaBHEeHME ¢ ABYMs IEPEMEHHBIMU 1
42-44 I'padmyeckuii cnocol penieHus: CUCTEM ypaBHEHUH 3
45-47 Pemenue cucremMpl ypaBHEHUH 2 CTENIEHU 3
48-51 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUM 4
52-53 | HepaBeHCTBO ¢ IBYMsI IEpEMEHHBIMH 2
54-55 Cucrema HEpAaBEHCTB C JIByMsl IEPEMEHHBIMU 2
56. KonTtpoJsbHasi pabora no teme: «HepaBeHcTBa ¢ AByMsl lepeMeHHbIMU 1
Apupmernyeckas 1 reOMeTpHYeCKas MPOrpeccuu 15
57. \ AHanmu3 KOHTpoIbHOM paboThl. PaboTta Han ommbkamu. [TociaenoBarenbHOCTH. 1




58. ITocnenoBarensHOCTH 1
59-61 Omnpenenenue apupmernyeckont nporpeccur. Popmyia n-oro wieHa 3
apudmeTryecKoil nporpeccuu
62-64 dopMya CyMMBI N IEPBBIX WICHOB apru(METHYECKON MTPOTPECCUH 3
65-67 Omnpenenenue rcEOMeTqueCKoﬁ nporpeccuu. @opmyna n-oro wieHa 3
reOMETPUUYECKOI MPOrpeccuu
68-70 @dopmysa CyMMBI N IEPBHIX WIEHOB T€OMETPUYECKOM ITporpeccun 3
71 KonTposbHasi padora no teme: «Apupmernyeckasi 1 reoMeTpuIecKas 1
MPOrpeccum»
DJjIeMeHThl KOMOMHATOPUKH M TEOPHH BEPOSITHOCTEH 13
72 AmnHanu3 KOHTpoJbHOM paboTsl. Pabota Han ommbkamu. [Tpumepst 1
' KOMOMHATOPHBIX 3a/1a4.
73. [Tpumepbl KOMOMHATOPHBIX 3a7a4 1
74-75 | IlepecTaHOBKH 2
76-77 Pasmenienus 2
78-80 | Coueranus 3
81. OTHOCHTENbHAS YAaCTOTA CIy4YalHBIX COOBITUI 1
82-83 | BeposSTHOCTh PaBHOBO3MOXHBIX COOBITHI 2
84, KOHTpo.m)Hasul padora no teMe: «JeMeHTbl KOMOMHATOPUKH U TEOPHH 1
BEPOSITHOCTEH»
IloBTOpEHUE 18
85 AHanM3 KOHTPOJIbHOM paboThl. PaboTta Han ommbkamu. JlericTBus ¢ 1
panMoHATFHBIMU YUCIIAMH.
86-87 ToxiecTBeHHBIC TPEOOPa30BAHMS 2
88-89 | YpaBHeHHs U cuCTEMBl YPaBHEHUH 2
90-91 HepaBseHnctBa 2
92-93 OyHKIMH 2
94-97 HTrorosasi koHTpoJibHasi padora (B popme I'HA) 4
98 AHalu3 KOHTPOJIbHOM paboTh 1
99-102 | BemonHeHHe yueOHO-TPEHUPOBOYHBIX 3a1aHuii B (hopme OI'D 4
Uroro 102










