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INOACHUTEJ/IBHASA 3ATINCKA

Anrebpa sBAsieTCS OZHMM M3 OMOPHBIX KYPCOB OCHOBHOTO 00Ijero oOpa3oBaHMs: OHa
obecrieunBaeT U3y4yeHue APYrUX AUCLUIUINH, KaK eCTeCTBeHHO-HayuHOT0, TaK ¥ T'YMaHUTapHOTO
1IMKJ/IOB, €€ OCBOEHHe HeoOXOAMMO AJIsl TIPO/IO/DKEeHUs] 00pa30BaHMsl U B TIOBCEJHEBHOW >KU3HHU.
Pa3BuTue y 0OyvarOUMXCS HayuyHbIX TIPECTaB/IeHUH O TPOMCXOKIEHUHM W CYLIHOCTH
anrebpandeckux abCTpakii, crocobe OTpa)keHHsT MaTeMaTHyecKOoW HayKoW SIBJeHUNd W
TIPOLIECCOB B TPHPOJie M OOLIeCTBe, POM MaTeMaTUUYeCKOro MOZEIMPOBaHKWs B HAyYHOM
TO3HAaHWM U B TIPAKTHKe COCOOCTBYeT (hOPMUPOBAHMIO HayuyHOTO MUPOBO33DEHHUS U KauecTB
MBIIIIJIEHUs, HeOOXOUMBIX [I/Isf aflanTalii B COBpeMeHHOM LubpoBoM obijectse. V3yueHue
anreOpel obecrieurBaeT pa3BUTHe YMeHHUs1 Habm0jaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUUHOCTA MBIIIIEHUs], CIIOCOOHOCTM apryMeHTHMPOBAaHHO OOOCHOBLIBATH CBOM
JIeWCTBUSL U BBIBO/IBI, (DOPMYJIMPOBATh yTBepxJeHus. OcBoeHre Kypca aireOpbl obecrieurBaeTt
pa3BUTHE JIOTUYECKOTO MBIIUIEHNs] OOYYalolUXCs: OHU UCIOJb3YIOT JeJYKTUBHbIE U
WH/[YKTUBHBIE PacCy>KJeHus, 0000IIeHHe U KOHKPeTH3alyio, abCTparupoBaHUe W aHAJIOTHIO.
OO6yuenue anrebpe mMpearonaraeT 3HAYUTE/BHBIM OOBEM CaMOCTOSITESIBHOM ZeATebHOCTH
00yuaroIuxcsi, T[O3TOMY CaMOCTOSITe/IbHOE —pellleHWe 3ajlau  fABJSeTCS — peav3aljueit
JieITeIbHOCTHOTO TIPUHIIUIIA 00yUeHusl.

B crpykType mporpammbl yuebHOro Kypca «Anrebpa» s OCHOBHOTO OOIero
oOpa3oBaHUsi OCHOBHOE MeCTO 3aHMMAIOT COjlep)KaTeJIbHO-MeToAuueckue JuHud: «Uucma u
BBIUMC/IEHUS», «AJirebpanueckrie BbIPAKEHHs», «YPaBHEHHs W HEpPaBeHCTBa», «DYHKIMK».
Kaxzast U3 3TUX COZlep)KaTelbHO-MeTOJUUeCKUX JIMHUH pa3BUBAETCS Ha MPOTSHKEHWU TPEX JieT
W3yueHus: Kypca, B3aUMO/IEMCTBYs C IPYTUMHU ero JUHUSMH. B Xoze u3yueHus: yueOGHOrO Kypca
00y4JaroIIUMCs IPUXOAUTCS JIOTUUECKH PACCy’KaTh, UCTIO/Ib30BaTh TEOPETUKO-MHOKEeCTBEHHbBIN
A3bIK. B CBSA3U C 3TUM B MpOrpaMMy yueOHOTro Kypca «Ajrebpa» BK/IHOUEHbI HEKOTOPbIE OCHOBbI
JIOTWKH, TIpe/ICTaB/IeHHble BO BCEX OCHOBHBIX pa3/e/iaXx MaTeMaTHueckoro o0Opa3oBaHUsI W
CIIOCOOCTBYIOIIME OBJIA/IEHUI0 OOYYAIOIIMMKCS OCHOB YHHBEpPCA/TBHOTO MAaTeMaTH4ecKOoro
si3biKa. CoJiep>KaTesTbHOM M CTPYKTYPHON OCOOEHHOCTBIO YUeOHOTo Kypca «Anrebpa» sBsieTCs
ero MHTerpUPOBaHHBIN XapakKTep.

Copepkanue JMHUM «UWC/a ¥ BBIUUC/IEHUSI» CIY>KUT OCHOBOM /ISt Jla/ibHEMIero
W3yueHUs] MaTeMaTUKU, CIOCOOCTBYeT pa3BUTHIO Y OOYUarOIUXCSl JIOTUYECKOTO MBbIIIIEHUS,
(OpPMHPOBAHHIO YMEHUS TI0/Ib30BaThCsl alrOPUTMAaMH, a TaK)Ke NMPUOOPETeHHIO MPAKTUUYeCKUX
HaBBIKOB, HEOOXOJMMBIX /ISl TIOBCEJHEBHOW >KM3HU. Pa3BUTHE TIOHATHUS O UMC/Ie Ha YPOBHE
OCHOBHOTO 0011lero 06pa30BaHKsl CBSI3aHO C palMOHATBLHBIMU W HWPPALMOHATBLHBIMU UKUC/IAMH,
(opMHpOBaHKEM TIpe/ICTaB/IeHUI O JelCTBUTEILHOM Yuciie. 3aBepllieHre OCBOeHUsI UMCI0BOM
JIMHUM OTHECEHO K cpeiHeMy 0011ieMy 00pa30BaHUIO.

CogepkaHre [ByX anrebpanuyecKux JIMHUHA — «Ajrebpanyeckde BbIPDOKEHUS» W
«YpaBHEHUs] W  HEPaBeHCTBa»  CMOCOOCTBYeT  (OPMHDOBAHHIO Y  OOyuaroL[UXCst
MaTeMaTUYecKoro arirapata, HeoOXOJWUMOro /i peIIeHUs 3aZiauy MaTeMaTUKH, CMEXKHbBIX
TIpe/IMETOB U MPAKTHKO-OPUEHTHPOBAHHbIX 3a/au. Ha ypoBHe 0CHOBHOIO 00I1iero o6pa3oBaHus
yueOHBI ~ MaTepuas  TPYINIMPYeTCS BOKPYT  palMOHA/NbHBIX  BbIpakeHud. AJsrebpa
JIEMOHCTPUPYET 3HaueHHe MaTeMaTUKU KakK si3bIKa [ijisl TIOCTPOEHUs MaTeMaTHUeCKUX MOJIeeH,
OTMCaHUS TIPOLIeCCOB W SIBJIEHUM peanbHOrO Mupa. B 3asaun obyueHust anreOpe BXOASAT TakkKe
JlasbHelIee pa3BUTHE aIrOPUTMHUECKOTO MBbIIIIeHUs, HeoOXOJUMOro, B YaCTHOCTH, [JIs
OCBOEHMsSI Kypca WH(GOPMATHKH, U OB/aZileHue HaBbIKaMU [eJYKTUBHBIX paCCy’KAeHHA.
[Tpeobpa3oBaHre CUMBOJIbHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOpakeHHsi, CIOCOOHOCTel K
MaTeMaTU4eCKOMY TBOPUECTBY.



CopepxaHve  (QYHKUMOHaAbHO-rpaUueckoll  JIMHWM  HalleJleHO Ha  TOJlyuyeHHe
00yUarIUMUCS 3HaHUM 0 (DYHKIUSX KaK Ba)KHEHIel MaTeMaTHUeCKOW MO/JIeNU [I/is OTIMCaHMUST
W UWCCe[JOBaHWs pa3HOOOpasHBIX TPOLIECCOB W sIBJIEHWM B MpHpofe U obiectBe. V3yueHue
MaTepHasia CrOCOOCTBYeT pa3BUTHIO Yy OOydarolMXcsi YMeHHMsI MCII0/1b30BaTh pas/MyHble
BbIpasuTe/ibHbIe CpPe/ICTBA si3blka MaTeMaTUKW — CJIOBeCHble, CUMBOJIMUECKue, rpaduueckue,
BHOCHUT BKJIaZl B (QOPMHUPOBaHUe Ipe/CTaB/AeHNn 0 PO/ MaTeMaTUKU B pa3BUTHM LIUBU/IM3aL[UU
Y KYJIbTYDBI.

CornacHo yuyeOHOMy TulaHy B 7-9 KjaccaXx wu3ydaeTcsi yueOHbIM Kypc «Ausrebpa»,
KOTODbIM BK/IIOYaeT CJie/lylolllie OCHOBHbIe pasfiesibl cofepkaHus: «Yucia U BbIUMC/IEHUS»,
«Anrebpanueckue BhIpaXXeHHUs», « Y DABHEHUSI M HEPABEHCTBa», « DYHKIIUN».

Ha u3yuenue yue6HOro kypca «Asrebpa» orBogurcs 306 uacos: B 7 kinacce — 102 vaca (3
yaca B Hejlet0), B 8 kiacce — 102 uaca (3 yaca B Hefiento), B 9 kiacce — 102 yaca (3 yaca B
HeJieJio).

COJEPXAHUE OBYUYEHUSA
7 KITACC

Yuc/ia ¥ BBIYUC/TICHUA

[pobu OOBIKHOBEHHbIE U JIeCATUYHbIE, TIepeXof OT OAHOW (opMbl 3amucu pobeit K
Apyroil. IToHsiTHe palMoHaNIbHOTO YMC/a, 3aliCh, CpaBHEHUe, YIIOPsiloUuMBaHUe palMOHaIbHbIX
yrcen. ApudmMeTrueckue JIeiCTBUs C paljiOHa/JIbHBIMK UMCIaMu. PellleHue 3a/iau U3 peasbHOU
TIPaKTHKH Ha YacTH, Ha APOOH.

CrernieHb C HaTypa/JbHBIM TOKa3aTesieM: OmpefiesieHWe, rpeoOpa3oBaHUe BhIpaKeHHN Ha
OCHOBe orpejie/ieHHs], 3an1ch OObIIMX yKcen. [IpoLjeHTl, 3anrch MPOLIEHTOB B BU/Je Apobu u
Zpobu B BHJe MPOLIEHTOB. TPy OCHOBHBbIE 33/laud Ha IPOLIEHTHI, pellleHre 3a7ilay U3 peasbHOM
NIPaKTHKU.

[TprMeHeHMe PY3HAKOB /1e/TMMOCTH, pas/ioXKeHre Ha MHOXKUTe/IU HaTypaIbHbIX YMCe.

PeastbHbIe 3aBUCHMOCTH, B TOM YKCJIe TIpsiMasi M 0OpaTHast POTIOPIIMOHATEHOCTH.

Anredpanyeckue BbIpakeHUs

[TepeMeHHbIe, UMC/IOBOe 3HaueHWe BbIpaKeHUsI C TepeMeHHOH. [lomycThMble 3HaueHUs
nepeMeHHbIX. [Ipe/icTaB/ieHWe 3aBUCMMOCTH MeXy BelMUYMHAaMHA B BUje (GOpPMYJIbI.
Beruncnenus no ¢opmynam. IlpeobpasoBaHrie OyKBeHHBIX BbIpDa)KEHHH, TOXKECTBEHHO PaBHbIe
BBID@)KEHHS, MpaBu/a rpeobpa3oBaHysi CYMM M MPOW3Be/IeHUH, TIpaBuia PacKphITUsl CKOOOK U
NpUBe/IeHNst TIOA00HBIX CaraeMbiX.

CBoiiCcTBa CTeleHM C HaTypasbHbIM [T0Ka3aTeseM.

OpHouneHsl U MHorouleHbl. CTerieHb MHOrouleHa. Crio)keHue, BbIUMTaHHe, YMHOXKeHHe
MHOrousieHoB. PopMy/ibl COKPAIlEHHOIO0 YMHO)KEHHUsl: KBaZlpaT CyMMbl W KBa/paT pPa3HOCTH.
dopmysia pa3HOCTH KBaZlpaToB. Pa3/io)keHre MHOTOUIEHOB Ha MHOXKUTEJIH.

YpaBHeHus M HepaBeHCTBA

YpaBHeHue, KOpeHb ypaBHEHMs], NpaBuia NpeoOpa3oBaHusl YpaBHEHUs], PABHOCHU/IbHOCTb
ypaBHEHUH.

JluHeliHOe ypaBHeHHe C OJHOW IepeMeHHOM, UYWCJI0 KOPHeW JIMHEeWHOIO ypaBHeHMS,
pellleHMe JIMHeMHBIX ypaBHeHMW. CoCTaB/ieHVe ypaBHEHMM I10 YC/IOBHUIO 3ajauM. Perenue
TeKCTOBBIX 3a/lau C MTOMOILbI0 ypaBHEHUH.

JIuHeliHOe ypaBHeHHe C /IByMsi repeMeHHbIMU M ero rpaduk. Crucrema [ByX JUHEWHBIX
ypaBHeHU! C AByMsi TiepeMeHHbIMU. PellleHue cucTeM ypaBHeHHH Croco60M TO/|CTAHOBKHU.
[TpuMeps! pellieHUs TEKCTOBLIX 3a7lau C TMIOMOILBI0 CUCTEM YPaBHEHHH.

DyHKIUHU



Koopgunara Toukyr Ha mpsmoi. UuciioBble NPOMeXyTKU. PaccrossHMe Mexzay [ByMs
TOYKaMH KOOPJAWHATHOM TIPSIMOM.

[psimoyrosnbHasi cucrteMa KoopauHat, oc Ox u Oy. Abcuucca ¥ opAWHAaTa TOYKA Ha
KOOp/IMHAaTHOM TIocKOCTU. [IpuMepbl rpadukoB, 3aZiaHHbIX ¢Gopmynamu. UrteHue rpadukoB
peasnbHbIX 3aBucuMmocTed. [lonsitme ¢yHkumu. [paduk dynkumu. CpoiicTBa (YyHKLMIA.
JluneliHass ¢yHKUus, eé rpaduk. ['paduk dyHkumu y = [X|. I'padrueckoe pelieHue TUHENHBIX
ypaBHeHUM U CUCTeM JIMHEWHBbIX ypaBHEHHUH.

8 K/IACC

Yuc/ia ¥ BBIYUCTICHUSA

KBazpatHeiii KopeHb u3 umcia. [loHsiThe 06 wppauyoHanbHOM uucsie. [lecsaTHUHbBIE
TIpUO/IMKeHNsT UpparfMOHaNbHBIX ynces. CBoCTBa apuMeTUyeCKUX KBaZIpaTHBIX KOPHeH U UX
TpUMeHeHre K TpeoOpa30BaHUI0 UMC/IOBBIX BBIPAKEHUH W BBIYUCIEHUSM. [leifiCTBUTeNbHBbIE
yucsIa.

CreneHb C Lie/bIM ITOKa3aTeseM U eé cBoricTBa. CTaHAapTHas 3alIMCh UMCIIa.

Anrebpanueckrie BbIpaKeHUSIA/IredOpanuecKue BbIpakKeHHs

KBagpatHbiii TpéxusieH, pa3/ioykeHue KBaJ[paTHOrO TPEXusieHa Ha MHOXKUTETH.

Anrebpanueckast apoOb. OCHOBHOe CBOWCTBO anrebpanyeckoid apobu. CriokeHue,
BbIUMTaHWE, YMHOXKeHHe, [esieHre anrebpandeckux apobeit. PaijoHasbHbIe BBIDOXEHUS U UX
npeoOpa3oBaHue.

YpaBHeHUs ¥ HepaBeHCTBaY paBHeHHUs1 U HEPaBeHCTBa

KBagparHoe ypaBHeHue, ¢dopmyna KOpHell KBa/paTHOro ypaBHeHHsi. Teopema Buerta.
PelleHre ypaBHeHMH, CBOASIIMXCS K JIMHEMHBIM M KBajparHbIM. [Ipocreiiive apo6Ho-
paLMOHa/IbHbIe YPaBHEHUS..

I'padpuueckass vHTepripeTaLusi ypaBHeHU C ABYMS IlepeMeHHbIMU U CHUCTEM JIMHEWHBIX
ypaBHeHUW C ABYMs IepeMeHHbIMU. IIprMepnl pellleHHsi CUCTeM HeJMHEMHBIX YPaBHEHUM C
[BYMsI IlepeMeHHbIMM.

PernieHre TeKCTOBBIX 3a7jau ajireOpanyeckuM CITocoO0M.

UucioBble HepaBeHCTBA M HUX CBOHcTBa. HepaBeHCTBO C OAHOW TepeMeHHOM.
PaBHOCW/ILHOCTb HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OJHOW TrepeMeHHOW. CHCTeMbl
JIMHEUHBIX HePaBeHCTB C OZJHOU NlepeMeHHOM.

OyHKIMMDYHKIUH

[Monsitve dyHkupm. ObmacTh omnpeesieHUss 1 MHOXKECTBO 3HaueHHH QyHKIMH. CriocoObI
3a7aHusl QYHKLIMH.

I'papuk PyHkuun. YrteHue cBoOHCTB (yHKIMU 1o eé rpaduky. Ilpumepsl rpadukos
(byHKLMH, OTpa)karoLuX peabHble MPOLeCChI.

dyHKUWY, OMMCHIBAIOIIME TIPSIMYI0 M O0OpaTHYIO TPOIMOPLMOHAIbHbBIE 3aBUCHMOCTH, WX
rpaduku. PyHkImK y = x2, y = x3, y = VX, y=|x|. ['padrueckoe peiieHre ypaBHEeHUI U CUCTEM
YpaBHEHHUH.

9 KJIACC

Yucsia ¥ BBIYUC/IEHUSA

ParroHasibHbIe YKC/la, UpPaLMOHAbHbIE UKC/ia, KOHeUHble U OeCKOHeuHble [eCITUYHbIe
Apobu. MHOXeCTBO [|eMCTBUTENbHBIX UHCes, J[eHCTBUTeNbHble uHMCla Kak OecKOHeuyHble
JecsiTUuHble  7pobu. B3auMHO  OfIHO3HaYHOE  COOTBETCTBHE  MEXAY  MHOXKXECTBOM
JleICTBUTEJIbHBIX YHUCe/ U KOOPAUHATHOM NPSMOM.



CpaBHeHUe [IeHCTBUTeNbHBIX uuCes, apupMeThyecKue [eiCTBUS C [|eMCTBUTE/bHBIMU
YHC/IaMU.

Pa3meprl OOBEKTOB OKDPY’KaloOIlero MHpa, AJUTETbHOCTh TPOLIECCOB B OKPY’Karol[eM
Mupe.

[Mpubnv>xéHHOEe 3HaueHWe BeIUUWHBI, TOUHOCTh TpUOmbKeHUs. OKpyTrieHuWe uucel.
ITpyknjKa U oLleHKa pe3y/IbTaTOB BbIUMC/IEHUM.

YpaBHeHMs 1 HepaBeHCTBa

JIuneliHOe ypaBHeHMe. PellleHre ypaBHeHUH, CBOASALLMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHWe. PellleHMe ypaBHeHWH, CBOJALIMXCS K  KBaJpaTHbBIM.
bukBaspaTHOe ypaBHeHMe. [Ipumepnl pellleHMs ypaBHEHMM TpeTbel M YeTBEPTOW CTereHeun
pasnokeHreM Ha MHOKUTEJIH.

Pemienue  apoOHO-pallMOHaNbHBIX  ypaBHeHWU.  PellleHWe — TeKCTOBBIX  3afiau
asiireOpanyecKUM MeTOZIOM.

YpaBHeHUe C /IBymMs IlepeMeHHbIMM U ero rpaguk. PellleHue cucTem [BYX JIMHEMHBIX
ypaBHeHUW C /IByMsl MepeMeHHbIMHU. PellleHWe CUCTeM /[IByX ypaBHEHM, OJHO M3 KOTOPBIX
JIMHEeMHOe, a Jpyroe — BTOPOM cTerneHW. I'padrueckass UHTepripeTaLusi CUCTeMbl YPaBHEHUM C
[ByMs IlepeMeHHbIMM.

PerieHye TeKCTOBBIX 3a/jau ajireOpanyecKuM CriocoOoM.

UuncoBble HepaBeHCTBA U MX CBOMCTBA.

PemieHne nvHeNHBIX HEpaBeHCTB C OJHOW mepeMeHHOW. PellleHue cuUCTeM JIMHENHBIX
HEpaBeHCTB C OJHOM mepeMeHHOW. KBajpaTHble HepaBeHCTBa. I'padmueckasi MHTepripeTaLys
HepaBeHCTB U CHCTeM HepaBeHCTB C [JBYMsl IlepeMeHHbIMH.

OyHKIMNDYHKIMHA

KBagparuunasi (yHkius, eé rpadmk u cBoiicTBa. Ilapabosa, KOOpAMHATHI BEPIIMHEI
rapaboJibl, 0Ch CUMMETPHH Tapaboibl.

I'paduiku pyHKmi: v = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| , ¥ MX CBOMCTEa.

YucnoBsle nocneoBaTelbHOCTHYHC/IOBBIE MOC/Ie0BaTe/IbHOCTH M POrpeccuu

[ToHsATHE YKMCIOBOM MOC/Ie[0BaTeNbHOCTU. 3aJjlaHKe M0C/eloBaTe/IbHOCTH PeKYPPeHTHOU
dopmyoii u popMyJIoi n-ro useHa.

Apudmernueckass U reomeTpuueckas —nporpeccur. DopMmynbl  n-ro  ujeHa
aprMeTHYeCcKol U reoMeTpUYeCKOoi Mporpeccuii, CyMmbl MIEPBBIX 1 YJIEHOB.

N300pakeHre uieHOB apyu(MeTHUeCKOW ¥ TeOMeTPHUUEeCKOW MpOrpeccMii TOYKaMu Ha
KOODZMHATHOM TIJIOCKOCTH. JIMHENHBIN U 5KCMTOHEeHIUaabHbIA POCT. C/I0)KHBIE MPOLIEeHTHI.

INTAHUPYEMBIE PE3YJ/IBTATHI OCBOEHUS ITPOI'PAMMBI YUEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIETO OBPA30BAHUA
JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3y/IbTaThl OCBOEHHs TIporpaMMbl ydeOHOro Kypca «Amrebpa»
XapaKTepU3yHTCS:

1) naTpuoTHYecKoe BOCIMTaHHE:

MPOSIBJIEHWEM WHTEepeca K TPOIUIOMY U HAaCTOAIIEMY POCCHHCKOW MaTeMaTHKH,
[[EHHOCTHBIM OTHOLLIEHWeM K [JOCTH)XXeHUSIM POCCUMCKMX MaTeMaTUKOB U POCCUMCKOU
MaTeMaTUUeCKOU 1IKOJIbl, K MCI0/Ib30BaHHMIO 3TUX [JOCTKEHUM B IPYTUX HayKax U MPUK/IaJHbIX
cdepax;

2) rpa)k/JaHCKOE U AYXOBHO-HPABCTBEHHOE BOCIIMTaHHE:



TOTOBHOCTBIO K BBITMIOJIHEHUIO 00513aHHOCTEW Tpa)k[JaHWHA W peaju3allid ero Ipas,
rpe/iCTaB/ieHeM O MaTeMaTUUeCKUX OCHOBax (DYHKI[MOHUPOBAHUS Pa3/MYHBIX CTPYKTYP,
SIBJIEHWH, MPOLeAYP TPa’KJAaHCKOTO 001jecTBa (HarpuMep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K
00CY>KeHUI0 3TUUYeCKUX Tpo0/ieM, CBSI3aHHBIX C TPAKTUYeCKUM TPUMeHeHUeM OCTHKeHUM
HayKH, 0CO3HaHWEM Ba’KHOCTU MOPaTbHO-3TUUECKUX TIPUHIUTIOB B /IeATeTbHOCTH YUEHOTO;

3) Tpy/A0OBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE ydaCTHe B pelIeHUM MpaKTUYeCKUX 3aJauy MaTeMaTUuecKon
HarpaB/JIeHHOCTH, 0CO3HAHUEM Ba)KHOCTH MaTeMaTH4eCKOro 00pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU [IJIs1 YCTIeITHOW TIpodeCCHOHABHOM AeITe/TbHOCTA M Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAaHHBIM BBLIOODOM U TOCTPOEHWEM WHAWBUIYaTbHON TPAeKTOpUU O00pa3oBaHUs U
YKU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX UHTEPECOB U 00I[eCTBEHHBIX MMOTPEOHOCTEH;

4) s3cTeTUeCcKoe BOCITUTaHHe:

CTIOCOOHOCTBIO K 3MOI[MOHATBHOMY U 3CTETUUECKOMY BOCIIPUATHIO MaTeMaTUueCKHUX
00BEKTOB, 3a/]a4, pellleHrH, pacCy>KeHUi, YMeHHUI0 BUJIeTh MaTeMaTHuecKre 3aKOHOMEePHOCTH B
VICKYCCTBE;

5) IeHHOCTH HAyYHOI'0 MO3HAHHUSA:

OpHWeHTalfell B JieITe/TIbHOCTU Ha COBPEMEHHYH) CHUCTeMy Hay4HbIX Tpe/CTaBjieHud 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Da3BUTHSI Ue/iOBeKa, TMPHUPOJbl W 0O0IecTBa, TMOHUMAHHUEM
MaTeMaTUUeCKOl Hayku KakK cdepbl uesioBeUeCKOW [eATelbHOCTH, 3TarioB e€ pa3BUTUS U
3HAUMMOCTH [I/Isl Pa3BUTHS L[UBU/IM3AI[|H, OBJIaZileHUeM SI3bIKOM MaTeMaTHKU U MaTeMaTHuecKou
KyZbTypOl Kak CpeJCTBOM II03HAHWUSI MHpa, OBJIaZIeHWeM TIPOCTEMIIMMY HaBbIKAMU
VICC/Ie[|0BaTe/IbCKOM /1eTe/TbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢opMHpPOBaHHe KYJAbTYpPbl 3[A0POBbA M
IMOIL[HOHA/IBHOTO 0/1arono/Tyuusi:

TOTOBHOCTBIO TIPUMEHSITb MaTeMaTUuecKhe 3HaHUsi B HHTepecax CBOEro 3/10pOBbS,
BeJIeHHs1 3/J0POBOTO 00pa3sa >KU3HU (370pOBOe TUTaHUe, cOa/laHCMPOBAHHBINA PEXKUM 3aHATHUH U
OTJbIXa, peryJspHas (usnueckass aKTHBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKcu,
TIPU3HAHUEM CBOETO TpaBa Ha OIIMOKY U TaKOT'0 »Ke TpaBa JPyroro ueaoBekKa;

7) 3K0/I0THYeCKoe BOCIIUTaHUe:

OpHeHTalMell Ha TIpUMeHeHHe MaTeMaTHyeCKUX 3HaHWM i pellleHus 3a/au B obsactu
COXPAaHHOCTU OKpY’Kalollleld cpefbl, TJIaHWPOBAHUS TOCTYNKOB U OLIEHKHM HX BO3MOXKHBIX
TIOC/TIeICTBUM [IJIsi OKpY’Karolllel Cpe/ibl, 0CO3HAHWEM TJI00a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX
npo0JieM U Ty Tel UX pelieHus;

8) ajanranus K U3MEeHAIOINMCA YCIOBHAM COIHA/IBHOW M PUPOJHON CpeAbI:

TOTOBHOCTBIO K JIEHICTBUSIM B YC/IOBUSIX HEOTpe/ie/IEHHOCTH, TIOBBILLIEHUIO YPOBHS CBOeM
KOMIIETEHTHOCTH uepe3 MPaKTUUeCKylo AesTe/lbHOCTb, B TOM UHC/Ie YMeHUe YUUThCS y APYTUX
JIF0fieH, rpruobpeTaTh B COBMECTHOM JiesITe/IbHOCTA HOBBbIE 3HAHMS], HAaBLIKA U KOMIIETEHLIUU U3
OTbITA JPYTUX;

HeoOX0IUMOCThIO B ()OPMHUPOBAHMHU HOBBIX 3HAHWM, B TOM uucie (OPMYIMPOBATh UEH,
TIOHATHS, TUIOTe3bl 00 00BEKTaxX W SIBJIEHUsX, B TOM UHCJ/Ie paHee HEW3BECTHBIX, OCO3HaBaTh
JeduUThl COOCTBEHHBIX 3HAHUM ¥ KOMIIETEHTHOCTEH, TVIAaHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO  OCO3HABATh  CTPECCOBYID CHUTYAlLMI0, BOCIIPUHUMATh CTPECCOBYIO
CUTyallul0 KakK BbI30B, TPeOYIOIUH KOHTPMEp, KOPPEKTHPOBaTh TMPHUHUMAeMble peIeHUs U
JercTBusi, POpMYIUPOBATh U OL[eHUBATh PUCKU U TIOC/IeICTBUS, (HOPMUPOBAThH OIIBIT.

METAITPEJMETHBIE PE3YJ/IbTATbI
ITo3HaBaTe/bHBIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS



Bba3oBble lornuecKue JeiCTBUA:

BBISIB/IITh M XapaKTepU30BaTh CYIIleCTBEHHbIE MPU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
TIOHSITUM, OTHOIIEHWUM MeXX/y TIOHSTUSMH, (OPMYJHPOBAThH OTIpe/esieHrsl TTOHSTHH,
yCTaHaB/IMBaTh CYIIeCTBEHHbBIN MPU3HAK KIacCU(UKAIU, OCHOBAHUS A/ 000011eH s
Y CPaBHEHMsI, KPUTEPUU TIPOBO/IMMOT'O aHAJIN3a;

BOCIIPYHUMaTh, ()OPMYJ/MPOBaTh U MpeoOpa3oBbIBaTh CYXK/AEHUs: YTBepAUTE/IbHblE U
OTpHLiaTe/IbHble, eIMHUYHbIE, YaCTHbIE U 00111e, YCIIOBHbIE;

BBISIB/ISITH MaTeMaTHUeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U 1 TIPOTUBOPeurst B aKTax,
JAHHBIX, HAOMIOJEHUSIX W YTBEP)KIEHUsX, IpeJjaraTb KPUTEPUW /IS BbISB/IEHUS
3aKOHOMEPHOCTeN 1 IIPOTUBOPEeUUH;

JieslaTh BBIBOZBI C WCIIO/Ib30BaHUEM 3aKOHOB JIOTWKU, JeYKTUBHBIX U MHAYKTUBHBIX
YMO3aK/TI0UeHHH, YMO3aK/IFOUeHHH 10 aHa/IoTvy;

pa3bupaTh [l0Ka3aTeJbCTBA MaTeMaTHMUeCKUX YTBepXKJeHud (mpsiMble ¥ OT
NIPOTHMBHOI0),  TPOBOJUTH  CaMOCTOSITeJIbHO  HECTOXKHble  Jl0Ka3aTeabCTBa
MaTeMaTh4ecKux (akToOB, BbICTPaMBaThb apryMeHTAllio, TMPUBOJAWTH IPUMEPHl U
KOHTPITPUMePhI, 000CHOBBIBAaTb COOCTBEHHBIE PAaCCY KIEHUS;

BbIOMpaTh Croco® perneHWss y4eOHOW 3a7aun (CpaBHUBATb HECKOJBKO BapHAHTOB
periieHus], BBIOMpaTh Hanbosiee MOAXOSIINN C YIETOM CaMOCTOSITE/TbHO BbIJIe/IEHHBIX
KpUTEpUEB).

Ba3oBrbIe ncclej0BaTe/TIbCKHE AeHCTBHSA:

WCIIO/Ib30BaTh  BOIPOCHI  KaK  MCC/IeOBaTe/NbCKUM ~ MHCTPYMEHT  II03HaHMS,
(bopMyTUpOBaTh BOIPOCHI, buKcupyrorye MIPOTHUBOpEUUe, nipobiemy,
CAMOCTOATE/IHO yCTAaHAB/IMBATh MCKOMOE W JlaHHOe, (hOPMUPOBATh THUIOTE3Y,
apryMeHTHPOBaTh CBOIO TIO3HUIIHMI0, MHEHHE;

MPOBO/IUTh TI0 CAMOCTOSITE/IbHO COCTAaB/IEHHOMY TUIaHYy HEC/0XKHBIA SKCIIEPUMEHT,
HeOO/bIlIoe WCCIeZOBAHUE 110 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTHuecKOro
00beKTa, 3aBUCUMOCTel 0O0BEKTOB MeXKy CO00iA;

CaMOCTOATENIbHO ~ (DOPMy/IHMpOBaTL  00OOIIEHUsT W  BBIBOALI [0  pe3yJ/ibTaTam
NPOBeJEHHOr0 Hab/I0eH s, UCC/Ie0BaHMs, OL[eHUBATh [OCTOBEPHOCTh MO/TyUeHHBIX
pe3y/IbTaTOB, BLIBO/IOB M 0000ITIeHMIA;

TIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, @ TAKXKE BbIBUTATh MPETI0/I0KEHHUS
0 ero pa3BUTHU B HOBBIX YC/IOBHSIX.

Pa6ora c uadopmanueii:

BBISIBJIATh HEJOCTaTOYHOCTb M W30BITOYHOCTh MHGMOPMAIINHU, JIaHHBIX, HEOOXOAUMBIX
IS pellieHuys 3a/1auu;

BbIOUMpaTh, aHa/M3UPOBaTh, CUCTEMATU3UPOBATh W MHTEPIPETHPOBATH MH(OpMAIUIO
Pa3/IMUHBIX BUZOB U (hOpM TIpe/ICTaB/IeHMs;

BbIOMpaTh (hopMy TipecTaB/eHUst UHGOpPMAaLMK U WTFOCTPUPOBATh pelllaeMbie 3aZiaui
CcXeMaMH, iMarpaMMaMi, UHOM TpadrKoi M UX KOMOUHAIUSIMU;

OLIEHWBATb HAZIEXKHOCTh MH(OPMAIMK 10 KPUTEPUSIM, TIPe/JIOKEHHBIM YUUTe/IeM WU
chopMy/IMPOBAHHBIM CAMOCTOSTEBHO.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /1efiCTBHA:

BOCTIPUHMMAThL U (POPMYTMPOBATh CYX/IeHHsI B COOTBETCTBUU C yCJIOBUSIMU U LIe/ISIMU
o0I1leHUs], SICHO, TOUHO, TPAMOTHO BbIpaXXaTb CBOK) TOUKY 3peHUSI B YCTHBIX U
MMCbMEHHBIX TeKCTaX, /laBaTh MOSICHEHUS 110 XOAY pelleHus 3aZjaui, KOMMeHTHPOBaTh
T0JIyYeHHBbIN pe3y/bTarT;



B X0/ 00CY>X/IeHHs 3a/laBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMoi TeMbl, TIPOOIeMbI,
peliaemMoii 3ajjau, BBICKA3blBaTh WJeH, HalleJleHHble Ha T[IOWCK PpelleHws,
COTIOCTAB/SATh CBOM CYXKJAEHWS C CYXAEHWsMH [JPYrUX YYaCTHUKOB [Majora,
0OHapy>KHBaTb pa3/iMuve U CXOZCTBO MO3ULIMH, B KOPPEKTHOU opme hopMyTMpOBaTh
Pa3HOIJ/IacHsi, CBOM BO3PaKEeHUS;

TIpe/[CTaB/IsATh Pe3y/IbTaThl PelleHus 3a/jaurl, SKCIiepUMeHTa, MCC/ie/0BaHMUsl, ITPOeKTa,
CaMOCTOSITE/TEHO BBIOMpPaTh (popMaT BBICTYIJIEHWS C YYETOM 3ajau Tpe3eHTaluud U
0cobeHHOCTel ayJUTOpUH;

TOHUMATh W WCIIO/Ib30BaTh TMPEMMYIeCTBa KOMaHJHOW W WHAWBUIYAJbHOW PabOTHI
TP pelleHny yueOHbIX MaTeMaTUYeCKUX 3a7iay;

NIPUHUMATH 11e/Tb COBMECTHOM [1eSITe/TbHOCTH, TI/IAHUPOBATh OPraHU3aL[UI0 COBMECTHOMN
paboThl, pacrpefensTh BHUAbI pabOT, /I0roBapuBaThCs, O0OCYXJaTb TMpoIecC U
pe3y/nbTaTr paboThl, 060011[aTh MHEHUSI HECKOJIBKUX JTFO/Iel;

yuaCcTBOBaTh B TPYNNOBBIX ¢opmMax paboTel (06CyKaeHUs, 0OMeH MHEeHUSIMH,
MO3TOBBIe IITYPMBl W JIDYTHe), BBIMOJHATH CBOK YacTh PabOThI M KOOPAWHHPOBAThH
CBOM JIEHCTBUS C APYTMMH YeHaMH KOMaH/[bl, OLIEHUBATh KaueCTBO CBOEro BK/IaJa B
001MI IPOJYKT TI0 KpUTEpHsiM, CHOPMYIMPOBAHHBIM YYaCTHUKAaMH B3aUMOZEHCTBYSI.

PeryisTUBHBIE YyHHBepCa/IbHbIe yUeOHbIe e CTBUS
Camoopranu3sanus:

CaMOCTOSITe/IbHO COCTaB/ISATH T/IaH, aJrOPUTM pelleHusl 3aZiaud (WM ero 4acTh),
BLIOMpaTh CIrOCOO pellleHHsT C YUYETOM HUMEIOIUXCA PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTeM, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThI PelleHui C YUEToM
HOBOM UHbOpPMaLUH.

CElMOKOHTpOJIb, 3M0].[I/IOHEUII)HI)II71 HHTE/1/IEKT:

B/IQ/IeTh CII0COOaMU CaMOTIPOBEPKU, CAMOKOHTPOJISI MPOL[ecca U pe3ysbTaTa pelieHust
MareMaTUueCKOH 3a/lauu;

npeABUEeTb TPYJHOCTH, KOTOPble MOTYT BO3HUKHYTh TPHU peIIeHUM 3a/laul, BHOCUTh
KOPPEKTHBBI B /IeATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITE/ILCTB, HAalIEHHBIX OIIMOOK,
BbISIBJIEHHBIX TPYAHOCTEH;

OLIeHMBAaThb COOTBETCTBUE pe3y/ibTaTa JesiTe/IbHOCTU MOCTaB/AeHHOM LIeJId U YCJIOBUSIM,
OOBSICHATh TIPUYMHBI [JOCTYD)KEHUSI WM HEeJOCTWKeHUs L/, HaXOJAWTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OITBITY.

INMPEAMETHBIE PE3YJ/IbTATbBI

K koHI1y 00yueHust B 7 Kj1acce 00yUarOL[UACs TIOTyUHT CJie/IyOLHe TIPeIMETHbIE Pe3y /IbTaThl:
Yuc/ia ¥ BBIYUCIeHUs

BBINOHATE, COUeTast YCTHbIE W THMChbMEHHbIE TIPUEMBI, apU(pMeTHUeCKre [NeUCTBUS C
paLMOHATbHBIMU YU C/TAMHU.

HaxoauTe 3HaueHWsl YKMCIOBBIX BBIDa)KEHWI, MPUMEHSTh pa3HOOOpasHbie CIOCOObI U
NpUEMBI  BBIUMC/IEHWS] 3HAaueHWW [ApPOOHBIX BLIPAKEHWH, Cofep)KaluX OObIKHOBEHHBbIE W
JecSITUYHbIe TPoOu.

[TepexoauTh OT OfHOM (DOPMBI 3aMMCH YMCeN K APYroil (peoOpa3oBbIBaTh [ECATHUHYIO
Ipobb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JeCSTHUUYHYIO, B YaCTHOCTH B OeCKOHEUHYIO
JIeCATUYHYIO /IpO0b).

CpaBHUMBATh U YTIOPSIIOUMBATE PAlfMOHA/IbHBIE UUC/IA.

OKpyTr/IsiTh UrC/Ia.



BBINOTHATE IPUKU/IKY M OLIEHKY pe3y/bTaTa BBIYMC/IeHWH, OLeHKY 3HaueHWH YMCIOBBIX
BbIpa)KeHUI. BLINOMHATE 1eHCTBUS CO CTereHsIMU C HaTypa/IbHbIMU IT0Ka3aTesIsiMU.

[TpyMeHsTh PU3HAKU [Ie/TMMOCTH, Pa3/i0’KeHHe Ha MHOXKUTE/IN HaTypasbHbIX UHCel.

PeliaTte TpaKTHKO-ODUEHTUPOBAHHbIE 3a/laud, CBsi3aHHble C OTHOLLEHWEeM BeJIMUKH,
TIPOTIOPLIMOHAIBHOCTBIO BEJIMUMH, TIPOLIEHTaMU, MHTepPIPeTUPOBATh pe3yJ/IbTaThl pellieHus 3a7au
C yuéTOM OrpaHUUeHHUH, CBsI3aHHbIX CO CBOMCTBAaMH pacCMaTpUBAaeMbIX 00BEKTOB.

Anrebpanyeckue BbIpaXkeHUs

Vcrionp30Bath anrebpanuecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, TIPUMEHSITh €€ B Iporjecce
0CBOeHHs yueOHOTO MaTepuara.

Haxoautb 3HaueHns1 OyKBeHHBIX BBIPDa)KEHHWH TPU 3a/laHHBIX 3HAUEHUSIX TTepeMeHHbIX.

BoirosiHATE peoOpa30BaHuUs 11€/10T0 BBIPA)KEHHSI B MHOTOUIEH TPUBeIeHHUeM T000HBIX
C/laraeMbIX, PaCKPBITHEM CKODOK.

BbIMoONHATE yMHOXKEHHe OJHOUIeHa Ha MHOrOWwIeH W MHOTrouieHa Ha MHOTOYJIeH,
NIpUMeHsTh (hOPMYJIbI KBaZjpaTa CyMMBI 1 KBajipaTa pa3HOCTH.

Ocy11jecTBAATh pa3/ioKeHWe MHOTOY/IeHOB Ha MHOXKHTEIM C TOMOLIbI0 BbIHECEHUs 3a
CKOOKM 00I11ero MHOJKHUTeJsl, TPYNIMPOBKY CjlaraeMblX, TIpUMeHeHHs (OPMyJT COKPAI[EHHOTO
YMHOKEeHHSI.

[TpumeHsiTh MpeoOpa3oBaHMsi MHOTOUTEHOB Il PpeIleHWs pPa3/JuuHbIX 3a7iauy W3
MaTeMaTHKH, CMe>XXHbIX [IPeJIMeTOB, U3 peasbHOM MPAKTUKHU.

Vcnonb3oBaTh CBOMCTBA CTereHel C HaTypajbHBIMU TOKa3aTessiMU [ijisi TipeoOpa3oBaHust
BbIp&KEHUM.

YpaBHeHMs ¥ HepaBeHCTBa

PeliaTh /MHeliHbIe ypaBHeHUsI C O/IHOM TlepeMeHHOM, TpUMeHsisl TpaBu/ia Tepexoja OT
VCXOJHOTO YpaBHEHMs K pPaBHOCHUIBHOMY eMy. IIpoBepsiTb, SIBAS€TCS JId UKMCIO KOPHEM
ypaBHeHWUs.

[TpumeHsTH rpadyyeckre MeTo/ibl IPU pelleHUH JTUHeHHbIX ypaBHEeHUH U UX CUCTEM.

[TopbupaTh MpUMepHI TIap YKCeT, SIB/ISIOIINXCS pellieHreM JTMHeHHOTO ypaBHeHUsI C ABYMSI
riepeMeHHbIMH.

CTpouTb B KOODJMHATHOM TUIOCKOCTM rpadyK JMHEHHOrO YpaBHEHUSI C JABYMs
niepeMeHHbIMH, 110J1b3ysICh IPauKOM, TPUBO/IUTH NIPUMeEpHI pellieHHsl YPaBHEeHUSsI.

PemaTh cucTembl [JBYX JMHEHHBIX YpPaBHEHUH C JBYMsI [epeMEeHHBIMH, B TOM UHCJIe
rpaduuecku.

CocTaBnisiTh ¥ pellaTb JMHEMHOe ypPaBHEHWe WM CHUCTeMY JIMHEWHBIX ypaBHEHWH IO
YCJIOBUIO 3a/jaud, WHTEpPIIPeTHpOBaThb B COOTBETCTBUM C KOHTEKCTOM 3aJlaud I0JyueHHbIN
pe3y/bTar.

DOyHKINH

M306pakaTh Ha KOODJWHATHOM TIPSIMOM TOUKM, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJMHAaTaM, Jy4d, OTpe3KM, WHTepBa/bl, 3alMChiBaTh YMC/IOBble TMPOMEXYTKM Ha
anrebpanvyeckoM si3bIKe.

OtmeuaTb B KOODJMHAaTHOM IUIOCKOCTHM TOYKH TIO 3aJJaHHBIM KOOpJWHATaM, CTPOUTHb
rpaduKu TMHeWHbIX QyHKUMH. CTporTh rpaduk GyHKIMH y = [X|.

OnuceiBaTh C TIOMOLBI0 (YHKLUMN HW3BECTHble 3aBUCUMOCTH MeXKAY BeJTUUMHAMMU:
CKOpOCTb, BpeMs, pacCTOsiHMe, 1ieHa, KOJMUecTBO, CTOMMOCTb, NPOW3BOJAUTENLHOCTb, BpeMs,
00BbéM paboThI.

HaxopauTh 3HaueHHe (HyHKIMY TI0 3HAaUEHUIO eé apryMeHTa.



[ToHumaTh Tpaduueckuii criocod mpeicTaBlIeHUsT U aHaaW3a WHGOpPMAIUY, U3BJIEKATh U
VHTeprpeTUpoBaTh MHPOPMALMIO U3 rPa(UKOB peabHbIX MPOLIECCOB M 3aBUCUMOCTEN.

K koHiy oOyuenusi B 8 kjacce oOyuarOU[WiiCsi TIOMyUUT CeAyIOIIMe IpeJMeTHbIe
pe3yJIbTaThl:

Yucia ¥ BBIYUC/TIEHUSA

Vcrnonb30BaTh Hava/ibHble TPeJCTaB/le€HHS O MHOXXECTBe [eHCTBUTE/IbHBIX UWCeN [JIs
CpaBHEHUs], OKDYIJIEHUS] W BBIYMC/eHUM, M300pa)kaTh [eMCTBUTE/IbHbIE UYKC/Ia TOYKAMU Ha
KOOpPJWHATHOM NPSIMOM.

[MpumeHsITb TIOHATHE apyU(MeTHUYecKOro KBa/I[paTHOTO KOPHS, HaXOJUTh KBaJpaTHbIe
KOPHH, UCIO/Ib3YsI TIPH HEOOXOMMOCTH KaJIbKYJISTOP, BBITIOTHSATE IPpeoOpa30BaHust BBIPKEeHUH,
coZieprKalux KBaJpaTHble KOPHH, UCII0/Ib3Ysl CBOMCTBA KOPHEH.

Vcronb30BaTh 3amucy OOJBIIMX M MajbIX UYMCET C TIOMOIIBIO /IECITUYHBIX ApoOeid u
ctenieHei yncia 10.

Anredpanuyeckue BbIpa)KeHHS

[TpuMeHSITH TIOHSATHE CTereHd C IieJbiM TI0Ka3aTeseM, BBITIONHATh TMpPeoOpa3oBaHMUS
BBID@KEHU, COZlepXKall[UX CTeTeHU C Lie/IbIM TT0Ka3aTesleM.

BLIMOMHATL TOXKECTBEHHBIE TTPe0Opa30BaHMsl palOHA/BHBIX BBIDA)KEHHWH Ha OCHOBE
TIpaBUJI IeMICTBUI Ha/l MHOTOUIeHAMH U aireOpanuecKrMu Ipo0sSMH.

PacknazpiBaTh KBaZIpaTHBIN TPEXU/IeH Ha MHOXKHTEJIH.

[MpumMeHsTh TpeoOpa30BaHUs BBIDAKEHWM [Ji/Is1  pellleHusl pa3/MyHbIX 3aJad U3
MaTeMaTHKH, CMeXXHbIX TIPeJIMeTOB, U3 peaslbHOM MPAKTUKHU.

YpaBHeHMs ¥ HepaBeHCTBa

Pemmath MHelHble, KBaJipaTHble ypaBHEHHSI U pallMOHAJ/IbHbIe ypaBHEHHs], CBOJSIIMECS K
HUM, CUCTeMbI IByX ypPaBHEHHUH C IByMsI TlepeMeHHbIMU.

[TpoBoAWTH MpOCTeMILIe UCCIeA0BAHUS YDaBHEHU U CUCTEM YpaBHEHHWM, B TOM UHCJIe C
npUMeHeHWeM TrpadHuuecKrx TMpe/CTaB/leHui (ycTaHaBIWBaTh, MMeeT /1M ypaBHEHHe WU
CUCTeMa ypaBHEHHWH pelleHUs], eC/IM UMeeT, TO CKOJIbKO, U Ipouee).

[TepexoauTb OT crOBecHON (hOpPMYJ/MPOBKK 3a/laud K eé anrebpanueckoil Mojenu C
TIOMOIL[bI0  COCTaBJIeHWs ypaBHEHWs WM CHUCTeMbl YypaBHeHWM, WHTepIpeTHpoBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/lauM MOIy4YeHHbIN pe3y/ibTar.

[TpuMeHSTb CBOMCTBA YMC/IOBBIX HEPABEHCTB [ijIsi CDaBHEHMUS], OLIEHKH, pellaTh JTUHEeUHbIe
HepaBeHCTBa C OJHOM TMepeMeHHOM M UX CUCTeMbl, [aBaTb rpaduyecKyr0 WIIHOCTPALIUIO
MHO>KeCTBa pellleH!i HepaBeHCTBa, CCTeMbl HePaBeHCTB.

DOyHKINH

[ToHMaTh M HWCHOMAb30BaTh  (YHKIMOHA/NbHbIE TIOHATUST U A3bIK  (TEPMUHBI,
CUMBOJIMUECKHe 0003HaueHwus), OTpeJesisiTb 3HaueHWe (QYHKIMUA TI0 3HAYEHHIO apryMeHTa,
orpeJensaTh CBOMCTBA (DYHKLIMM M0 eé rpaduky.

CtpouTsb rpadvku 3/ieMeHTapHbIX (PYHKIUI BUja:

y =k/x, y =x2, y = x3,y = |X|, y = VX, ONUCBLIBaTb CBOMCTBA UMC/IOBOM (PYHKLMH I10 e
rpaduky.

K konny obyuenwss B 9 ksacce oOyuaromuiicsi TIOMYYMT Crefylolue IpeJMeTHbIe
pe3y/ibTaThl:

Yuc/ia ¥ BBIYUCTICHUA

CpaBHUBaTh U yNOPSJ0UMBaTh pallMOHaIbHbIE U UPPaLMOHa/IbHbIE UKC/Ia.

BbimonHaATe apudMeTHueckue eHCTBUs C palMOHaIbHBIMM UMC/IaMH, coueTasi YCTHbIe U
MTMCbMeHHbIe TIPUEMBI, BBITIOJIHATD BIUMC/IEHUS C MPPALIMOHAIbLHBIMU UMC/IaMH.



HaxoauTh 3HaueHusi cTereHel C Lie/bIMU TTOKa3aTeIsIMU U KOpHeH, BbIUMC/IATh 3HaUeHUsT
YKCJIOBBIX BhIPAXKEHUH.

OKpyrnsTh [elCTBUTE/bHbIE UYKC/A, BBITIONHATH TPUKUAKY pe3y/abTaTa BbIUMC/IEHUH,
OLIEHKY UMCJIOBBIX BbIPa>KeHUM.

YpaBHeHus 1 HepaBeHCTBA

Pemath /MHeliHble W KBaJpaTHble YypaBHEHWUS, YpaBHEHMs, CBOJSLIMECS K HUM,
nipocTeiiiive ApoOHO-pal[iOHaIbHbIE YPaBHEHUSI.

Pemmath cucTtembl BYyX JIMHEWHBIX YpPaBHEHUW C ABYMs TlePeMEHHBIMU U CHUCTEMbI JBYX
ypaBHeHUM, B KOTOPbIX OZJHO ypaBHEHUe He SIBJ/ISIeTCSs TMHEeWHBIM.

PemaTh TeKCTOBbIe 3a/auu anreOpanueckuM CriocoO0M C TIOMOIIBIO COCTaBJIEHUS
ypaBHEHUsI WU CUCTeMbI [IByX YpaBHEHUI C JBYMsI rlepeMeHHbIMHU.

[TpoBoUTH TIpPOCTeMIIINe UCCIeJOBaHUsl YPAaBHEHHH U CUCTeM ypaBHEHWM, B TOM YHC/e C
npuMeHeHWeM TpadHuuecKux Ipe/CTaB/ieHui (ycTaHaBlIMBaTh, WMeeT JId ypaBHEHWe WU
cUcTeMa ypaBHeHMH pellleHus], eC/TU UMeeT, TO CKOMbKO, U TIpoyee).

Pemmate J/iMHelHble HepaBeHCTBA, KBaJpaTHble HEPABEHCTBAa, H300pa)kaTh pellleHue
HEepaBeHCTB Ha YMCJIOBOM TIPSIMOM, 3alMChIBATh pellieHre C MOMOLL[bI0 CUMBOJIOB.

Pemath cucTembl JIMHEWHBIX HEPaBEHCTB, CUCTEMbl HEPaBEHCTB, BKJ/IIOUAIOLHe
KBaZIpaTHOe HEPAaBEeHCTBO, M300pa)kaTh pellleHHe CHCTeMbl HEepaBeHCTB Ha UMC/IOBOW TPSIMOM,
3aruchbIBaTh pellieHre C TTOMOLbI0 CMBOJIOB.

Vcnonb3oBaTh HepaBeHCTBA MPH PellieHrH pa3/IMuHbIX 3a/au.

DyHKIUHU

PacriozHaBaTh (yHKIIMM U3yUeHHbIX BU/I0B. [I0Ka3biBaTh CXeMaTUUeCKH PaCIiooXKeHue Ha

KOOP/IMHATHOM IJIOCKOCTH TpaMKOB (PyHKLMM BUja: y = kx,y = kx + b,y = k/x,y = ax2 + bx +
¢,y =x3,y=VX, y = |x|, B 3aBUCUMOCTH OT 3HaueHHI KO3()PULIMEHTOB, ONUCLIBATL CBONCTBA

GyHKLM.

Crtpoutb U u300pakaTh CXeMaTHueCKu rpadvKyd KBafipaTUUYHbIX (YHKLWH, OMUCHIBATH
CBOMCTBA KBaJIpaTUUHBIX (DYHKIUM 10 UX TpaduKam.

PacriosHaBaTh  KBajpaTWuHyr0 (QyHKUMIO 10 Qopmy/ae, TPUBOJUTL TMpPHUMepbI
KBa/IpaTUUHBIX QYHKI[MI U3 peasibHOM XKU3HU, (PU3UKH, TeOMEeTpHUH.

YucioBble N10C/1€/]0BaTe/TIbHOCTH U NPOrPeccuu

Pacrio3HaBaTh aprMeTHUeCcKyr0 ¥ reOMeTpUUYeCKyr0 MPOrPecCHH MPH pa3HbIX Crocobax
3a/laHusI.

BBINOMHATE BBIYUCEHUSI C WCIOAb30BaHWEM (OpMys N-ro ujieHa apyudMeTHueckol Hu
reoMeTprUUeCcKol TIporpeccuii, CyMMbI TIePBbIX N U/IeHOB.

V306paskaTh ujieHbI TIOC/Ie/J0BaTeIbHOCTH TOUKAaMU Ha KOOPAMHATHOM TIIOCKOCTH.

Pemmath 3aziauu, CBsi3aHHbIE C YMCJIOBBIMU TOC/I€J0OBaTe/IbHOCTSIMU, B TOM UHMC/Ie 3aauu
13 peasibHOM )KU3HM (C UCI0/Ib30BaHUEM KalbKYJ/SITOPa, LIU(POBLIX TEXHOIOTUM).



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KITIACC
KonmnuecTBo uacoB J/IeKTpPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kourtposibabie | IIpakTHuecKu
NMpPOrpaMmbI Bcero oOpa3oBare/bHbIE
paboTbI e paboTbI
pecypchbl
1 Uucna v Belunc/eHvs. PaljuoHaibHbie 95 1 bubnuoreka IIOK
yucia https://m.edsoo.ru/7f415b90
bubmoreka IIOK
2 Anre6 27 1
/IFEOPAHECKHE BHPLKEHHA https://m.edsoo.ru/7f415b90
bubnmoreka LJOK
3 Y 20 1
PABHEHI 1 HEpaBercTsa https://m.edsoo.ru/7£415b90
bubmoTeka [IOK
4 K LD 24 1
OOPAMHATH 1 TPAGHKH. PyHKIIiH https://m.edso0.ru/7f415b90
bubmoreka LJOK
5 1 6006 6 1
OBTOPEHHE 1 ODODIIEHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOI'PAMME




8 KVIACC

KosimuecTBo uacoB J/1IeKTpPOHHBIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne /i KonTposbubie | IlpakTnuecku
NMPOrpaMmsbI Bcero oOpa3oBare/IbHbIE
padoThI e padoTbI
pecypchbl
bubnmoreka IIOK
1 q .K 15
rcna v BbiurciaeHus. KBajipaTHbie KOpHU hitps://m.edsoo.ru/7f417af8
9 Uucna v Beruncenvs. CtereHs C LebiM 7 bubmoreka IIOK
roKasaresem https://m.edsoo.ru/7f417af8
3 AsnreGpanueckrie BbIpaKeHHs. c 1 bubmoteka LIOK
KBasipaTHbIi TpEXUeH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKkye BbIpa>XKeHUs. 15 1 BubmoTeka LIOK
Anrebpanueckasi pobb https://m.edsoo.ru/7f417af8
5 YpaBHeHus1 U HepaBeHCTBa. KBajpaTHbie 15 1 bubmoreka LJOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus1 v HepaBeHCTBa. CHCTEMBI 13 bubmoreka IIOK
ypaBHeHHU https://m.edsoo.ru/7f417af8
bubmoreka IIOK
7 Y .H 12 1
PABHEHWA 1 HepapeHcTna. Hiepasencrea https://m.edsoo.ru/7f417af8
BubmoTeka [IOK
8 D .0 5
YHIH, LICHOBHBIE HOMATIA https://m.edsoo.ru/7f417af8
bubmoTeka LIOK
9 o | 9
YHKUiH. THCI0BLIE QYHKLiHH https://m.edsoo.ru/7f417af8
bubmoreka LJOK
10 1 606 6 1
OBTOPEHHE # ODODIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOI'PAMME




9 KVIACC

Ne n/m

HaumMeHoBaHue pa3jeyioB U TeM
NporpamMMsbI

KoiuuecTBO 4acoB

Bcero

KoHTpo/bHBI
e padoTbI

ITpakTHuyeckue
padoThI

JJ/IeKTPOHHbIe

(yudposBbie)
o0pa3oBarTe/IbHbIE

pecypchbI

Yuicna ¥ BEIUMCIEHHS. HEﬁCTBHTEHBHLIe
ucjia

bubnuoreka IIOK

http
s://m.edsoo.ru/7f419d08

YpaBHeHUs1 U HepaBeHCTBA. Y PaBHEHUS C
OJIHOU ITepeMeHHOM

14

bubmoreka IIOK

http
s://m.edsoo.ru/7f419d08

YpaBHeHus U HepaBeHCTBA. CUCTEMBI
ypaBHEHUH

14

bubmoreka IIOK

http
s://m.edsoo.ru/7f419d08

YpaBHeHus U HepaBeHcTBa. HepaBeHcTBa

16

bubmoreka LJOK

http
s://m.edsoo.ru/7f419d08

DyHKLIUU

16

bubmoreka LJOK

http
s://m.edsoo.ru/7f419d08

YucnoBble nocsjie10BaTe/;IbHOCTHU

15

bubmiorteka LJOK

http
s://m.edso0.ru/7f419d08

[ToBTOpEHue, 00001IeH1e, CCTeMATH3aLs
3HaHWU

18

bubnuoreka IIOK

http
s://m.edsoo.ru/7f419d08




OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME
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KAJTEHJIAPHO-TEMATHUYECKOE IIJTAHUPOBAHUE
AJ/ITEBPA 7 KJIACC. MEP3/IIK A.T

Homep Kon Mara
naparpa Howmep Ha3Banue naparpadga nyge
da ypoKa CTBO
yac
OB T/1aH ¢axT
IToBTOpEeHHUE ¥ CHCTeMaTH3aLHMA yueOHoro Marepuasa (64)
1-6 Iloemopenue 6
I'naea 1/IuHeliHOe ypaBHeHHeE C 0/JHOU nepemMeHHo (12)
1 7-9 BBegieHue B anredbpy 3
2 10-12 JIuHeliHOe ypaBHeHUe C OJHOW IepeMeHHOM | 3
3 13-16 Perrenue 3a1au ¢ MOMOLIBIO0 YPaBHEHUN
17 [ToBTOpEHME U CHCTeMaTHU3alUsl YueOHOTro 1
MaTrepuasa
18 KontpospHast pabota Ne 1 1
I'nasa 2 1lenble BbIpa)keHUsI
4 19-20 ToXX/1eCTBeHHO paBHbIe BbIPA)KEHUS. 2
ToxpgectBa
5 21-23 CreneHb C HaTypa/lbHbIM [10Ka3aTesiem 3
6 24-26 CBOIICTBa CTeNeHU C HaTypalbHbIM 3
ToKas3aTesem
7 27-28 OpHouseHsl
8 29 MHorouseHsl 1
9 30-31 CriokeHue U BblUMTaHHe MHOIOU/IeHOB 2
32 [ToBTOpPEHME U CUCTEMATHU3aLUs yueOHOro 1
Marepuasna
33 KonTponbHast pabota Ne 2 1
10 34-37 YMHOKeHWe OZJHOY/IeHa Ha MHOTOUJ/IeH 4
11 38-41 YMHOXeHre MHOIroujieHa Ha MHOTOUJ/IeH 4
12 42-44 Paszno)xeHrne MHOrO4/IeHOB Ha MHOKUTEJIA. 3
BriHeceHMe 0011[ero MHOKUTEIS 32 CKOOKH
13 45-47 PazioykeHre MHOTOU/IEeHOB HA MHOKUTETHU. 3
MeTo/ IpyIIupOBKU
48 KonTponbHas pabota Ne 3 1
14 49-51 ITpou3sBefeHre pasHOCTA U CyMMBI IByX
BbIDaKEHUM
15 52-53 Pa3HOCTb KBa/|paTOB /IBYX BbIPa’KEHUU 2
16 54-56 KBazipaT cyMMBI 4 KBaZipaT pasHOCTH [JBYX 3
BbIpa)keHUI
17 57-59 [Tpeobpa3oBaHue MHOTOU/IEHA B KBa/IpaT 3
CYMMBbI WM Pa3HOCTH JIBYX BbIpa>KeHUH
60 [ToBTOpEHME U cHCTeMaTH3alUsl YueOHOTo 1
Marepuasa




61 KouTposeHast pabota Ne 4 1
18 62-63 CyMMa 1 pa3HOCTh KyOOB JBYX BbIpa)KeHUH | 2
19 64-66 [TpuMeHeHHe pa3IUYHBIX CIIOCOO0B 3
pas3JIo>KeHUs MHOTO4/IeHa Ha MHOXKUTEJIN
67 [ToBTOpEHMe U cUCTeMaTH3aLus yueOHOTro 1
Marepuasa
68 KonTponbHast paboTa Ne5 1
I'naea 3. ®yHkuuu.
20 69-70 Cssi3u Mexly BeIMurHaMU. OyHKLNS 2
21 71-72 Crioco6nI 3aaHus GyHKI[UH 2
22 73-74 I'paduk byHKIMM 2
23 75-78 JluneiiHas yHKUMs, e€ rpaduk U cBolicTBa | 4
79 [ToBTOpEHME U CHCTeMaTH3alUsl YueOHOTo 1
Marepuasa
80 KontponbHas pabora Ne 6 1
I'naBa 4. CucreMbl IMHEMHBIX YPaBHEHUH C JByMs llepeMeHHbIMU
24 81-82 YpaBHeHUs C ABYMS TTlepeMeHHbIMU 2
25 83-85 JIuHeliHOe ypaBHeHUe C JIByMsI 3
riepeMeHHbIMU U ero rpaduk
26 86-88 CucreMbl ypaBHeHUH C ABYMsI 3
nepeMeHHbIMU. ['padrueckuii MeTo[
pellieHusl CUCTeMBI IBYX JIMHEHHBIX
ypaBHEHHUH C IBYMs] IlepeMEeHHbIMU
27 89-90 Perenuve cucreM MMHENMHBIX ypaBHEHUM 2
METO/|OM IO/ICTaHOBKH
28 91-93 Pemmenne cucrem JIMHENMHBIX YpaBHEHUU 3
METOZIOM CJIO’KEeHUSI
29 94-96 Peluienue 3az1au € MOMOLLBIO CUCTEM 3
JIMHEWHBIX ypaBHeHUN
97 [ToBTOpEHME U CHCTeMaTU3alUsl YueOHOTro 1
Marepuasa
98 KountposeHast pabota Ne 7 1
IToBTOpeHHUe U cucTeMaTH3aLMsA YueOHOro marepuasa (4u+l u*)
99-101 [ToBTOpPEHME 1 CUCTEMATHU3ALUs yueOHOro 3
MaTrepuasa 3a KypC MaTeMaTUKH 7 Kacca
102 WTorosast KoHTposbHast pabota Ne 12 1o 1

TIOBTOPEHHUIO.




KasieH/japHo-TeMaTH4eCcKoe IJIAHHPOBaHHe

nmo Kypcy _anrebpel 8  kJjacc
Ne Cojiep)xaHue yuyeOHOro MaTepuasia Kout- JlaTa ripoBeieHuUst
NyHKT BO T1aH (dakTt
a 4aco
B
1. PaijioHa/IbHbIE BbIPpakeHUst 42
1 PariioHa/ibHBEIE IPOOU 1
2 ParrioHa/ibHBIE IPOOH 1
3 OCHOBHOE CBOMCTBO palMOHA/ILHOM IpOOH 1
4 OCHOBHOE CBOWCTBO palMOHAIbHOM Ipoou 1
5 OcCHOBHOE CBOMCTBO pallMOHa/ILHOM PO 1
6 C/o’keHHe ¥ BIUMTaHHWEe paljioHaIbHBIX Ipobei 1
C O/IMHAKOBBIMU 3HaMeHaTe/IsIMU
7 Crno)keHre ¥ BBIUUTaHHE PALIMOHAIBHBIX Apobett 1
C O/IMHAaKOBBIMU 3HaMeHaTe/sIMU
8 Crno>keHre ¥ BLIUMTAaHUe PAL[MOHATBHBIX Ipo0eit 1
C O/IMHAKOBBIMU 3HaMeHaTe/IsIMU
9 Cno)keHre ¥ BbIUMTaHUe pallMOHAIbHBIX Apobeit 1
C Pa3HbIMM 3HaMeHaTeJISIMU
10 CrnoxkeHre ¥ BbIUMTaHWe pPallMOHAIBHBIX Apobeit 1
C Pa3HbIMM 3HaMeHaTeJISIMU
11 Cro)keHHe ¥ BbIUMTaHWe paljioHaIbHbBIX Ipobei 1
C pasHbIMU 3HaMeHaTeJIIMU
12 C/o’keHHe ¥ BIUMTaHHWEe paljioHaIbHBIX Ipobei 1
C pa3sHbIMU 3HaMeHaTeJIsIMU
13 Crno)keHre W BBIUUTaHHE PALIMOHAIBHBIX Apobett 1
C pa3sHbIMU 3HaMeHaTeJISIMU
14 Crno>keHre ¥ BLIUMTAaHUe PAL[MOHATBHBIX Ipo0eit 1
C pa3HbIMU 3HaMeHaTeJISIMU
15 KontposnbHas pabora Ne 1. 1
16 YMHOKeHHe U JieJieHre palioOHa/IbHBIX Apobeii. 1
Bo3BejieHne paljioHabHOM Ap0o0u B CTeTeHb
17 YMHOKEeHHe U JieJIeHre paliOHa/IbHBIX Apobeii. 1
Bo3BejieHre paljioHaIbHOM Ap0o0OH B CTETeHb
18 YMHOXKeHUe U fieJieHre Pal[uOHAbHBIX PO0ei. 1
Bo3BejieHre paljoHaibHOU Ap0oby B CTereHb
19 YMHOXKeHHe U fieJieHWe PaljuOHaTbHBIX PO0ei. 1
Bo3BejieHre paljoHabHOM Apo6u B CTeTeHb
20 ToxiecTBeHHbIe NTpeobpa3oBaHus 1
paLMOHaIbHbIX BbIDA)KEHUI
21 ToxecTBeHHbIe Ipeobpa3oBaHus 1
paLMOHAJ/IbHBIX BbID&)KEHUH
22 ToskaecTBeHHBbIE TIpe0bpa3oBaHUs 1
paLMOHaIbHbIX BbIDAJKEHUMN
23 ToskaecTBeHHBIE TIPe0Opa30BaHUS 1
paLMOHaIbHbIX BbIDA’KEHUMN




24 KonrpossHast pabota Ne 2. 1
25 PaBHOCU/IBHBIE ypaBHeHUs. PaljoHanbHbIe 1
ypaBHEHUSI
26 PaBHOCH/IbHBIE ypaBHeHUS. PalinoHa bHbIe 1
ypaBHEHUsI
27 PaBHOCU/IbHBIE ypaBHeHUA. PaljioHanbHbIe 1
ypaBHEHUsI
28 CrerneHs C Lie/1bIM OTpULIATe/IbHBIM [10Ka3aTesieM 1
29 CrerneHs C Lie/bIM OTpHULIATe/IbHBIM TOKa3aTeieM 1
30 CreneHb C LieJIbIM OTPHULIATe/IbHBIM MOKa3aTe1eM 1
31 CrerneHs C Lie/1bIM OTpULIATe/IbHBIM [10Ka3aTejieM 1
32-35 | CBolicTBa CTeleHM C 1e/bIM TToKa3aTesieM 1
33 CBoliCTBa CTeIeH! C Lie/IbIM IT0Ka3aTeaemM 1
34 CBoMCTBa CTeIeH! C 1ieJIbIM IoKa3aTeemM 1
35 CBoliCTBa CTeIeH! C 1ie/IbIM IoKa3aTeaemM 1
36 g = k 1
OyHKIMA ¥ T U eé rpaduK
37 y = k 1
OyHKIUA ¥ T U e€ rpaduK
38 y = k 1
OyHKIMS ¥ T U eé rpaduk
39 y = k 1
OyHKIMS ¥ & U eé rpaduk
40 [ToBTOpEHME U CHUCTeMaTU3aLHs yueOHOro 1
MaTepuasa
41 [ToBTOpEHMe U cUcTeMaTU3alys yuebHOro 1
MaTepuasa
42 KonrposbHas pabora Ne 3. 1
2. KBajipaTHble KOpHHU. [lelicTBUTe/IbHbIE 26
yucsia
U=72.
43 | dynxius Y = L7y eé rpadux 1
=72
44 Dyukuug ¥ = L y eé rpagux 1
g=T2.
45 | dynxius Y = T g eé rpaduk 1
46 KBagparHbie KOpHU. ApudMeTHUecKuit 1
KBa/IpaTHbIN KOPeHb
47 KBazpaTHble KOpHU. AprdMeTHyecKuit 1
KBa/IpaTHbIM KOPEHb
48 KBazpatHbie KOpHU. ApudmeTrdecKuii 1
KBa/IpaTHbIV KOPEHb
49 KBazpaTHble KOpHU. ApudmeTrdecKuii 1
KBa/IpaTHbIV KOPeHb
50 MHOKeCTBO U ero 3/1eMeHTbl 1
51 MHOeCTBO U ero 3/1eMeHTbI 1
52 [TogmHOXecTBO. Oriepalivii HaJi MHOXKeCTBaMU 1
53 [TogmHOXecTBO. Oniepaliii Haji MHOXKeCTBaMu 1
54 UuicioBble MHOXKECTBA 1




55 Yuc/10Bble MHOXKeCTBA 1
56-58 | CpoticTBa aprdmMeTHUeCKOro KBaJ[paTHOTO 1

KODHSI

57 CaoticTBa apru(mMeTHUeCKOro KBaZjpaTHOTO 1
KODHSI

58 CaoticTBa apu(mMeTHUeCKOro KBaZjpaTHOTO 1
KOpHsI

59 ToxecTBeHHbIe TTpeobpa30BaHus BbIpayKeHUH, 1
cofiep>Kalmx apudmMeTryeckrie KOpHU

60 ToxecTBeHHbIe TTpeobpa3oBaHus BbIpayKeHUH, 1
coZiep>Kalmx apubmeTryeckrie KOpHU

61 ToskaecTBeHHbIE TIPe0Opa30BaHUs BhIPAaXKEHUH, 1
cofiep>Kalmx apupmeTryeckrie KOpHU

62 ToskaecTBeHHBIE Ipe0Opa30BaHUs BhIPAaKEHUH, 1
cofiep>Kalmx apubmeTryeckrie KOpHU

63 ToxecTBeHHbIe TPeoOpa30BaHus BbIPAYKEHHH, 1
coJieprKalx apumeTryeckre KOpHU

64 ®Oyukups ¥ — VT y eg rpaduk 1

65 ®dyukips ¥ — VT y eg rpaduk 1

66 ®dyukuys ¥ = VT y eg rpaduk 1

67 [ToBTOpEHUe U cUCTeMaTHU3alUs yuebHOTro 1
Marepuasa

68 KonTponbHast pabota Ne 4. 1
3.KBajpaTHble ypaBHeHHS. 24

69 KBagparHble ypaBHeHusl. PelieHue HeIoHBIX 1
KBa/IpDAaTHBIX YPaBHEHUU

70 KsagpatHble ypaBHeHus. PellleHue Heo/HbIX 1
KBa/IpaTHbIX YDaBHEHU

71 KsazpatHble ypaBHeHus. PellleHue HeIo/HbIX 1
KBa/|paTHbIX YpaBHEHUU

72 dopmyJsia KOpHel KBajpaTHOTO YpaBHEHUsI 1

73 dopMysia KOpHel KBaJJpaTHOTO YPaBHEHUSI 1

74 dopMyia KOpHel KBaJJpaTHOT'0 YpaBHEHUsI 1

75 dopmyJsia KOpHel KBajpaTHOTO YpaBHEHUsI 1

76 Teopema Buera 1

77 Teopema Bueta 1

78 Teopema Bueta 1

79 KonrposibHast pabota Ne 5. 1

80 KBagpaTHbii TpEXUIeH 1

81 KBazipaTHbIV TPEXUIEH 1

82 KBagpatHbii TpéxuneH 1

83 Pewenue ypaBHEeHUH, CBOJSALLIUXCS K 1
KBa/IpaTHbIM YPaBHEHUSIM.

84 Pewrenue ypPaBHEHUH, CBOJSILAXCS K 1
KBa/IDaTHbIM YPaBHEHUSIM

85 Pewenue ypaBHEHUH, CBOJALLINXCSH K 1
KBa/IpaTHbIM YPaBHEHUSIM

86 Perienue yPaBHEHUH, CBOJALINXCS K 1

KBa/IpaTHbIM YPaBHEHUSIM




87 ParjoHanbHbIe ypaBHeHUsI KakK MaTeMaTuyeckue 1
MO/Ie/I peasbHbIX CUTyalun
88 PanioHanbHble ypaBHeHUs Kak MaTeMaTH4ecKye 1
MO/Ie/I peasibHbIX CUTyaluil
89 ParvoHanbHble ypaBHeHUsI KaKk MaTeMaTHyecKue 1
MOJIeJIA peasibHbIX CUTYyalui
90 PanjyoHanbHble ypaBHeHUsT KaK MaTeMaTUUeCKre 1
MO/Ie/I peasibHbIX CUTYyalun
91 [ToBTOpEHMe U cHcTeMaTU3aLs yuebHOro 1
Marepuasna
92 KonTtpospHast paborta Ne 6. 1
4.IToBTOpeHHe U CHCTEMaTH3aMs Y4eOHOro 11
Marepuasa.
93 [ToBTOpEHMe U cUcTeMaTU3als yuebHOro 1
MaTepuasia 3a Kypc aaredpsl 8 kiacca
94 [ToBTOpEHUMe U cHCcTeMaTHU3alvs yuebHOTro 1
MaTepHaJia 3a Kypc anrebpsl 8 kacca
95 [ToBTOpEHUE U cHCTeMaTU3alUs yuebHOTro 1
MaTepHaJia 3a Kypc anrebpsl 8 Kacca
96 [ToBTOpeHUe U cUCTeMaTHU3alUs yuebHOTro 1
MaTepHaJia 3a Kypc anredpsl 8 Kacca
97 [ToBTOpEHMe U cUcTeMaTHU3aLysl yuebHOro 1
MaTepHaJia 3a Kypc anredpsl 8 Kacca
98 [ToBTOpEHME U CUCTeMaTU3aIHs yueOHOTro 1
MaTepuasia 3a Kypc aaredpsl 8 kiacca
99 [ToBTOpEHMe U crcTeMaTU3aLs yuebHOro 1
MaTepuasia 3a Kypc aaredpsl 8 kiacca
100 [ToBTOpEHUe U cHCcTeMaTU3alvs yuebHOTro 1
MaTepHaJia 3a Kypc anrebpsl 8 kacca
101 [ToBTOpEHUE U cHCTeMaTHU3alUs yuebHOTro 1
MaTepHaJia 3a Kypc anrebpsl 8 Kacca
102 VToroBast KOHTpoJsibHast paboTa Ne 8 1
Wtoro 102
KanenjapHo — TeMaTuecKoe IJIaHUPOBaHHe
Ne Tema ypoka Kon-Bo Hara
n/n 4yacoB | TuiaH | pakr
IToBTOpenue (1 uac)
1 [ToBTOpPEHWE OCHOBHBIX MOHATUM Kypca 8 |1
KJlacca
I'naBa 1. HepaBeHcTBa. (21 yaca)
2 UncioBble HepaBeHCTBa 1
3 Uuc/ioBbIe HEPAaBEHCTBA 1
4 UucioBble HepaBeHCTBA 1
5 OcHOBHBIE CBOWCTBA YMCJIOBBIX HEPABEHCTB 1
6 OCHOBHbIe CBOMCTBA YMC/IOBbIX HEPABEHCTB 1
7 C/10)KeHUe U YMHOXKeHVe YMC/IOBbIX HEPaBeHCTB. | 1




OL[EHI/IB dHMe 3HaUeHHs BbhIpd)KeHHUA

8 Crio)keHre U YMHO>KeHHe YMCIOBbIX HEpaBeHCTB. | 1
OrnjeHMBaHWe 3HAU€HUs BbIpaKeHUsI

9 Cro)keHUe U YMHOXXeHVe YMC/IOBbIX HepaBeHCTB. | 1
OrnleHMBaHWe 3HAUEHUS BbIpaKEHUsI

10 HepaBeHcTBa C 0/1HO MepeMeHHOM. 1

11 PerieHne MMHeNHbIX HEPABEHCTB C OJHOM 1
riepeMeHHOM . Y1c/10Bble MPOMEXKYTKHU.

12 PerieHne MMHENHBIX HEPABEHCTB C OHOM 1
riepeMeHHOM . Yuc/10Bble MPOMEXYTKHU.

13 PellieHre MUHEHHBIX HEPAaBEHCTB C OZJHOU 1
repeMeHHOM . YHC10Bble NPOMEXYTKHU.

14 PellieHrie MUHENHBIX HEPAaBEHCTB C OZHOU 1
repeMeHHOM . YNC10Bble NPOMEXYTKHU.

15 PellieHrie MMHENWHBIX HEPAaBEHCTB C OZJHOU 1
repeMeHHOM . YHC10Bble NPOMEXYTKH.

16 CucTeMbl TMHEHHBIX HEPAaBEHCTB C OZIHOU 1
repeMeHHOM.

17 CuHCTeMbl TMHENHBIX HEPAaBEHCTB C OZJHOU 1
riepeMeHHOMN

18 CuHCTeMbl TMHEMHBIX HEPAaBEHCTB C OZJHOU 1
riepeMeHHOMN

19 CucTreMbl TMHEMHBIX HEPABEHCTB C OJIHOM 1
riepeMeHHOM.

20 CucTreMbl TMHEMHBIX HEPABEHCTB C OJHOM 1
riepeMeHHOM

21 [ToBTOpEHUe U cucTeMaTU3aLs yueOHOTO 1
MaTepuaa.

22 KoHnTtposbHas pa6ota Ne 1 1o teme: 1
«HepaBeHcTBa»

I'naBa 2. KBajjpatnunas pyakuus (32 yaca)

23 [ToBTOpEHMe U pacLIMpeHue CBeJeHUM O 1
GYHKLMM.

24 [ToBTOpEHME U paclIMpeHNe CBeJleHUH O 1
byHKIMM.

25 [ToBTOpEHME U paclIpeHNe CBeJeHUH O 1
byHKLIMH.

26 CoiicTBa (HyHKLUH. 1

27 CaoticTBa hyHKIMH. 1

28 CaoricTBa QyHKIMH. 1

29 ITocTpoenue rpaduka GyHKIMM y=Kkf(x) 1

30 IToctpoenue rpadvka GyHkimu y=Kkf(x) 1

31 [Toctpoenue rpadukoB pyHKIMU y=f(x)+b 1 1
y=f(x+a)

32 [MToctpoenue rpadukoB pyHKIMU y=f(x)+b 1 1
y=f(x+a)

33 [MocTpoenue rpadukos pyHKIMU y=f(x)+b 1 1
y=f(x+a)

34 [MocTpoenue rpadukos pyHKIMU y=f(x)+b 1 1
y=f(x+a)

35 KBazipaTnuHasi GpyHKLus 1




36 Anroput™m mnoctpoeHusi rpaduka KBaZpaTUuHOH | 1

GhyHKLMH
37 [ToctpoeHue rpadvika KBaipaTUUHON PYHKIUU 1
38 ITocTpoeHue rpaduka KBapaTUUHON hyHKIIUU 1
39 CBoiicTBa KBaJjpaTUUHOW YHKLIUK 1
40 CBOMCTBA KBa/IpaTUUHOU (PYHKI[UH 1
41 KonTponbHass  pabora Ne2 1o  Teme |1

«KBagpatnuHast pyHKIus, ee rpadvk ¥ CBOMCTBa»
42 PellieHre KBa/lpaTHBIX HepaBeHCTB. 1
43 PellieHre KBaJIpaTHbIX HEPABEHCTB 1
44 PeltreHne KBa/ipaTHbIX HEPABEHCTB 1
45 PellieHrie KBaZJpaTHbIX HEpaBeHCTB 1
46 PertreHne KBa/IpaTHbIX HEPABEHCTB 1
47 PerieHue kBaipaTHBIX HEPABEHCTB 1
48 Cucrembl ypaBHEHUM C ABYMsI IepeMEeHHbIMU. 1
49 CucteMbl ypaBHEHUH C AIBYMsI lepeMeHHbIMU. 1
50 CucreMbl ypaBHEHHUH C IBYMs TepPeMEHHBIMH. 1
51 CucTreMbl ypaBHEeHHUH C IByMsi TlepeMeHHBIMU. 1
52 CucTreMbl ypaBHEHHUH C IByMs IIepPEMEHHBIMU. 1
53 [ToBTOpEHMe U cHCcTeMaTU3alvs yuebHOTro 1

Marepuasna.
54 KonTposnbHasi padora Ne 3 o Teme: PerieHne 1

KBa/IpaTHbIX HEpaBeHCTB.

I'naBa 3. D/1ieMeHThI PUKJ/IAfHON MaTeMaTuKu (21 u)

55 MaTemMaTHUeCKOe MOZIe/TMPOBaHKE. 1
56 MaremMatrueckoe MOJie/IMpOBaHue. 1
57 MaremaTtrueckoe MOZie/IMPOBaHue. 1
58 [IpoLieHTHBIE pacyeThl. 1
59 IIporieHTHBIE pacyeThl. 1
60 [TpoLileHTHBIE pacyeThl. 1
61 AGCo/TIOTHAsI M OTHOCHUTE/IbHAS TTOTPeIIHOCTH. 1
62 AOGCosIOTHast U OTHOCUTEJTbHAS TIOTPEIIHOCTH. 1
63 OcCHOBHBI€e TIpaBH/la KOMOWHATOPHKH. 1
64 OcHOBHBIE TIpaBU/Ia KOMOWHATOPHKH. 1
65 OcHOBHbIe MpaBU/ia KOMOWHATOPHKH. 1
66 YacToTa ¥ BEPOSITHOCTh CITy4aliHOTO COOBITHSI. 1
67 YacToTa ¥ BEPOSITHOCTh CJTyUyalfHOT'O COOBITHSI. 1
68 Knaccuueckoe orpeiesieHre BepOSITHOCTH. 1
69 Kiaccuyeckoe orpefiesieHre BepOSITHOCTH. 1
70 Knaccuyeckoe oripeiesieHre BEPOSITHOCTH. 1
71 HauasibHble cBefjeHHs O CTaTUCTHKE. 1
72 HauanbHble cBeJleHHsI O CTaTUCTHKE. 1
73 HauasibHble cBeJieHHs O CTaTUCTHKe. 1
74 [ToBTOpEHMe U crcTeMaTU3als yuebHOro 1

Marepuasna.
75 KonTtponbHas pa6ora Ne 4 1o teme: OnemenTtsl | 1

TIPUK/IaJHON MaTeMaTHKHU.

I'y1aBa 4. UncnoBble nociegoBaTe/abHocTH (21 u)

76 UucsioBble 11oc/iej0BaTeIbHOCTU 1
77 YucoBble noC/1e10BaTeIbHOCTH 1
78 ApudmeTrueckasi Tporpeccus. 1




79 ApudmeTrueckasi Mporpeccus. 1

80 ApudmeTrueckasi Iporpeccus. 1

81 Apudmernueckas mporpeccusi. 1

82 CymMa n - nepBbIX 4/IeHOB apuMeTHUyeCcKon 1
TIPOrpeccuu

83 CymMa n - nepBbIX 4/leHOB apuMeTHUeCcKon 1
TIPOrpeccuu

84 CymMa n - nepBbIX 4ieHOB apuMeTHuecKon 1
MIPOrpeccuu

85 CyMMa n - epBbIX YIeHOB apu(phMeTHUeCKOM 1
TIPOrpeccuu

86 ["'eomeTpryecKasi mporpeccus. 1

87 I"'eomeTpuyeckas nmporpeccus. 1

88 ['eomeTpuryeckas porpeccusi. 1

89 CyMMa n - repBbIX UIEHOB reOMeTpPUYeCcKOn 1
TIPOrpeccuu

90 CyMMa n - repBbIX U/IEHOB reOMeTpPUYeCcKOon 1
MIPOrpeccuu

91 CymMa n - epBbIX 4WIEHOB reOMeTpHUYeCKOon 1
TIPOrpeccuu

92 CymMa 6ecKOHEeUHOM reoMeTprUYeCcKou 1
IIpOrpeccry, y KOTOpol MOJy/Ib 3HaMeHaTe ISl
MeHblle 1.

93 CymMa 6eCKOHeuHOW TeoMeTpUUecKon 1
NpOrpeccuy, y KOTOPOW MOZyJ/Ib 3HaMeHaTesst
MeHble 1.

94 CymMa 6ecKOHeUHOM reoMeTpUYeCKOu 1
NIpOrpeccry, y KOTOpol MO/ly/ib 3HaMeHaTe ISl
MeHbl1Ie 1.

95 [ToBTOpEHMEe U cHCcTeMaTHU3aLs yuebHOTro 1
Marepua’a.

96 KonTtponbHas pa6ora Ne 5 1o teme: UncioBsie 1
110C/1e[J0BaTe/IbHOCTH.

[ToBTOpEHue 1 crcTeMaTH3alMs yueOHOTO MaTepuasa 3a Kypc anre6psr 9 kiacca.
[ToBTOpEHUe U crucTeMaTH3alus yuebHoro Marepuana (6 u)

97 UucioBbIe HepaBeHCTRA. 1

98 PellieHrie MMHENWHBIX HEPAaBEHCTB C OZJHOU 1
repeMeHHOM.

99 CucTeMbl TMHENHBbIX YpaBHEHUN U HEPAaBEHCTB C 1
OJIHOU MTepeMeHHOM.

100 UuicnoBele 110C/1e0BaTeIbHOCTH. 1
ApudmeTrueckas porpeccusl.

101 ['eomeTpuyeckas Iporpeccusi. 1

102 VToroBasi KOHTpoJIbHasi paboTa. 1




