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HOACHUTEJIBHASA 3AIIUCKA

AnreOpa SBISETCS OJHWM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIIETO
o0pa3oBaHusA: OHA 00ECIeYnBAECT U3YUCHHE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK ¥ TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHEC HEOOXOAMMO IS
MIPOJIOJDKEHUST 00pa30BaHM U B MOBCEIHEBHOW XU3HH. Pa3zBuTHe y 00yJaromiuxcs
HAyYHBIX TPEACTABICHUN O TMPOUCXOXKJICHHM W CYIIHOCTH airedpamdecKux
abCcTpakiuii, cnocode oTpakeHHs] MaTEMAaTUYECKON HaAyKOU SIBJI€HUI U IPOLIECCOB B
OpUpojJe ¥ OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CITOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIIUICHUS, HEOOXOIUMBIX JUIsl aJlalTalldid B COBPEMEHHOM ITM(PPOBOM
oOmectBe. M3ydenue anreOpbl oOecrneyrMBaeT pa3BUTUE YMEHHUS HAOJIONATh,
CpaBHUBAaTh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBAThH CBOW JICHCTBUS M BBIBOBI,
dopMynupoBaTh yTBepkIeHUsS. OCBOCHHE Kypca aareOpbl 0OSCIeUrBacT pa3BUTHE
JIOTUYCCKOTO MBIIUICHUS OOYYarolIuXcs: OHHM HCIIOJB3YIOT JSAYKTHBHBIC WU
WHAYKTHBHBIC PacCyXJICHHs, 0000IICHHEe W KOHKPETH3aI[ui0, abCTparupoBaHHUE W
anajorutro. OOydenwe  anreOpe  MpeamnoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITEJIbHOH ~ JCSATEILHOCTH OOYyYaoIIMXCs, IO3TOMY CaMOCTOSITEIIbHOE
peleHre 3a1a4 sIBIsSeTcs pealn3alen 1eaTeIbHOCTHOTO MPUHITUIA 00yUYeHHs.

B cTpykType mporpammbl yaeOHOTO Kypca «Anredpay» sl OCHOBHOT'O OOIIEero
0o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJIep)KATEIbHO-METOAUYECKUE JIMHUM:
«Yucna © BBIUMCICHHS», «AJreOpandeckue BbIpaXeHUs», «YpaBHCHUS W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 ITUX COACPKATEIbHO-METOIMYECCKUX
JUHUN pa3BUBACTCS Ha MPOTHKECHUM TPEX JIET U3YUYEHUS Kypca, B3aMMOJICHCTBYS C
IPYrUMUA €ro JHUHHSIMU. B Xome w3ydeHus ydeOHOro Kypca OOydaronaMcs
IPUXOJIUTCS JIOTUYECKH PACCYXKJaTh, HCIOJIL30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3M ¢ ATUM B mporpaMmy yudeOHOTo Kypca «Anrebpa» BKIIOYECHBI
HEKOTOpPHIE OCHOBBI JIOTMKH, WPEICTABICHHbIE BO BCEX OCHOBHBIX pazjeniax
MaTeMaTH4YeCKOro O00pa3oBaHUS M CIIOCOOCTBYIONINE OBJIAJICHUIO OOYYArOITUMHUCS
OCHOB YHUBEPCAJIHLHOTO MAaTEMATHYECKOTO sA3biKa. CojiepKaTeIbHON U CTPYKTYPHOU
O0COOEHHOCTBIO YYeOHOTO Kypca «AnredOpa» SBISIETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxxanve mmHUM «Yucma ¥ BBIYUCICHUS» CIY)KUT OCHOBOW A
JTATBHEHUIIIET0 W3yYEHUSI MATEMATHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIUXCS
JIOTUYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHSI TOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUICCKUX HABBIKOB, HEOOXOIUMBIX TSI TTOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YHCIIE Ha YPOBHE OCHOBHOTO OOMIETO OOpa30BaHUS
CBS3aHO C pAlMOHATBHBIMA W HPPAIMOHAIBHBIMU YHUCIaMH, (OPMHPOBAHUEM
MPEICTABJICHUIN O ICHCTBUTEIILHOM YHCJIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpe/lHeEMY 00I111eMy 00pa30BaHUIO.



Conepxanue IByX alre0Opandeckux JUHUM — « ANTeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHMIO Y OOYHAOMIMXCS
MaTeMaTUYeCcKOro arrmapara, HEoOXOJMMOIO sl pEIIeHHs 3aJady MaTeMaTUKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4y. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHMs y4e€OHBI MaTepuall TPyNIHUPYETCS BOKPYT PALMOHATIBHBIX
BBIpAKEHUN. Anredpa JIEMOHCTPUPYET 3HAUYEHHE MAaTEMaTUKH KakK S3bIKa IS
MOCTPOEHUSI MAaTeMaTUYeCKUX MOJENe, OMHUCAHHUs TPOLECCOB U  SIBICHUM
peanbHOro Mupa. B 3agaun 00yueHus ainreOpe BXOAT TakKe JalbHelee pa3BUTHE
AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIUMOTr0, B YACTHOCTH, JJII OCBOCHHS Kypca
uHQOpMATUKK, W  OBJIAQJCHUE  HABBIKAMU  JEAYKTUBHBIX  PACCYXKJCHHM.
[IpeoGpa3zoBanrue CUMBOJBHBIX (DOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUECTBY.

Copnepxanue (yHKIMOHAIBHO-TpaQUUECKON JTUHUM HALIEJICHO Ha TMOJy4YeHue
oOydJaromuMHcs 3HaHUN O (PYHKIMSAX KaKk BaKHEWIIEeH MaTeMaTH4ecKoW Mojenu
JUTSL OTIMCAHMS ¥ UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B IPUPOJE U
oOmrectBe. M3yuenue Marepuana CiocOOCTBYET Pa3BUTHIO Y O0yYaIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3jM4HbIe BBIPA3UTENIBHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKiIaad B (OpPMHpPOBAHUE
Npe/ICTaBICHUH O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIU3AINHI U KYJIbTYPHI.

CornacHo ywyeOHOMY MmiIaHy B 7-9 kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIEIYIOLIME OCHOBHBIE PAa3feibl COIEPKAHUS:
«Yucna # BBIYUCIHCHUS», «AJNTeOpanvecKkue BBIPDOKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha u3yuyenue yueOHoro kypca «Anredpa» oroautcs 306 yacoB: B 7 kiacce —
102 yaca (3 gaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kiacce —
102 yaca (3 yaca B HeZelIO).

COJAEP KXAHME OBYUYEHUA
7 KJIACC

Yucsa v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC M JICCATHYHBIC, TEPEXOJ OT OJHOW (POPMBI 3amHCH
npobeit k apyroil. IloHsThe panMOHAIBLHOIO 4YHCJA, 3alUCh, CpPaBHEHHUE,
YOOPSIIOUMBAHUE  pallMOHAJIBHBIX  4Ymcel. Apudmernyeckue  ACHCTBHS  C
palMoOHAIbHBIMU YHCIaMH. Pemenne 3ajad u3 peajbHOM MPAKTHKU HA YacTH, Ha
IpooOwu.

CreneHb C HaTypaJdbHBIM TOKa3aTelieM: ONpeAeieHue, IpeoOdpa3oBaHUe
BBIPQKCHUI HAa OCHOBE OIPEJICIICHUS, 3aMUCh OOIBIINX 4Yncen. [IporeHTsl, 3amuch



MPOLIEHTOB B BHUJE APOOM W ApoOU B BHUJAE MPOLEHTOB. Tpu OCHOBHBIE 3a/1ayu Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON IPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIUMOCTH,  PA3JIOKEHUE HAa  MHOMKUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM  4Yucile TmpsMas U oOparHas
MIPONOPLUUOHAIILHOCTH.

AJire0OpanydecKue BbIpasKeHU s

IIepemeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEpEeMEHHOM. JlomycTuMmsble
3Ha4YeHUs nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTA MEXK/Y BEJIMYMHAMU B BU/IE
dopmyinbl. Beruncnenust o gopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuUja MNpeoOpa3oBaHUs CYMM H
POU3BEICHUM, MPaBUIIa PACKPBITUS CKOOOK M MPUBEACHUS MOJIOOHBIX ClIaraeMbIX.

CBoIiCTBa CTENIEHU C HATYpPaJIbHBIM ITOKA3aTEIIEM.

OnHoweHsl U MHOrowieHsl. CteneHb MHorousjaeHa. ClOKeHHE, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAILIEHHOTO YMHOKEHHUS: KBAIpaT CyMMBbI
U KBajJpaT pa3HocTH. PopMyJsia pa3HOCTH KBaJpaToB. PaznoxkeHne MHOTOYIEHOB HA
MHOKUTEJIH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHHs, NpaBWiIa MpeoOpa3oBaHUs ypaBHEHHS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JluHeliHOE ypaBHEHME C OJHOM MEPEMEHHOM, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHNE JIUHENHBIX ypaBHEHN. COCTaBIEHHE YPABHEHUN MO YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a7a4 C IIOMOLIBI0 YPABHEHUMN.

JluneitHOe ypaBHEHHME C JIByMs NEpeMEeHHBbIMU U ero rpaduk. Cuctema aByX
JIMHEWHBIX YpPaBHEHUN C JBYMS NIEPEMEHHBbIMU. PelleHne CHuCTeM ypaBHEHHH
Croco0oM 1oiIcTaHOBKH. [IpuMephl perieHns: TeKCTOBBIX 3a/1ad ¢ MOMOIIbIO CUCTEM
ypaBHEHUH.

DyHKIUMN

Koopaunarta Touku Ha npsamoit. YucnoBbeie mpoMexxyTKu. PaccrosHue mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[IpsimoyronbHas cuctema koopauHaT, ocu OX m Oy. AlGciucca W opauHaTa
TOYKH HAa KOOPAMHATHOW IJIOCKOCTH. [IpuMepsl rpadukoB, 3alaHHBIX (POpMYyITaMH.
Urenne rpadmkoB peanbHbIX 3aBUcuMOcTel. [lorstue dpyakuuu. ['paduk GyHKIINN.
CpoiictBa ¢yHkruii. Jluneitnas ¢ynkmnus, e€ rpaduk. ['paduk dyHkmum y = [X|.
I'padraeckoe penienre TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEWHBIX YPaBHEHUH.

8 KJIACC

Yucsa 1 BIYUCICHUSA
KBagpatheiii kopeHb u3 uucna. [loHaTtne 00 wuUppalMOHAIBEHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX yuced. CBolicTBa apuMEeTHUECKUX



KBaJpaTHBIX KOPHEW U UX MPUMEHEHUE K MPeoOpa30BaHUIO0 YMCIOBBIX BBIPAKECHHUIN
Y BBIYUCIICHUSAM. [[€CTBUTENIbHBIC YHUCIIA.
CreneHb € enbIM MoKa3zaTeneM U e€ cBorcTBa. CTaHIapTHAS 3allMCh YKCIA.
AJire0panyeckue BbIpasKeHU s

KBanpaTHslil TpEXUlEH, pa3iI0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIH.

Anrebpanudeckass ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckod Apoow.
Cnoxenue, BbIYMTAHHE, YMHOXKEHHE, JeJeHHEe anredpandeckux Jpooeil.
PanrionanbHbie BRIpAXKEHUS U UX MPeoOpa3OBaHUE.

YpaBHeHUs ¥ HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢hopmysia KOpHEH KBaJIpaTHOTO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHUH, CBOASIIMXCSA K JIMHEHHBIM M KBaJPaTHBIM.
[Ipocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEepnpeTalus ypaBHEHUN C JBYMs MEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YypaBHEHUU C JBYMs IEpEeMEHHBIMHU. I[IpuMepnl perieHuss CUcTeM
HEJTMHEWHBIX YPAaBHEHUH C IBYMS MIEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

YuciioBele HEpaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTembl JINHETHBIX HEPABEHCTB C OJJTHOM EPEMEHHOM.

DyHKINHA

[Monstue Pynkiuu. O61acTh ONpeeIeHUs] U MHOXKECTBO 3HAYEHUHN (DYHKIIMH.
CrniocoOsI 3aanust GyHKIIHM.

I'paduk ¢ynknun. Urtenue cBoiicTB ¢yHkmmu mno e€ rpaduky. [Ipumepsi
rpaduKoB QYHKIIUH, OTPaXKAIOIINX peabHBIC MPOIECCHI.

OYHKIMK, OINUCHIBAIOIINE TIPSAMYI0 U OOpaTHYI MPONOPLIHUOHATBHBIC
3aBrcUMocTH, uX rpadukn. Oyukuun y = X2, ¥ = x3, y = VX, y=|x|. I'paduueckoe
pelIeHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KIIACC

Yucsa 1 BBIYUCICHUSA

PaunonanbHbie yucia, UppallMOHAIBHBIE YKCIA, KOHEYHbIE M OECKOHEUHBIE
JeCATUYHBIE poOu. MHOKECTBO JNEHCTBUTEIHHBIX YHCEN, NEHCTBUTEIbHBIC YHCIIA
KaK OECKOHEYHBIE JIeCITHYHbIE 1poOn. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIMHATHON MPAMOM.

CpaBHEHHE JEUCTBUTENBHBIX 4YHCEN, apudmeTHueckue ACHUCTBUS  C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3Mepbl 0OBEKTOB OKpYXaIOIIEro0 MHpA, JJIUTEIBHOCTh TMPOLECCOB B
OKPYKaOIIEM MUDE.

[TpubnumxEHHOE 3HAUYEHHE BEIUYUHBI, TOUHOCTh MpUONMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yabTaToB BIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA



JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOAAIUXCS K JTUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHHU, CBOISIIUMXCS K KBaJApaTHBIM.
buxsanparHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUUM TPETbEW U 4ETBEPTOU
CTENEHEN PA3I0KEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHWH. PemieHune TEKCTOBBIX 3a7ad
anreOpanyeckuM METOOM.

VYpaBHeHHE C JByMsI MEpEeMEHHBIMU U ero Tpaduk. Peimienue cuctem AByX
JIMHEMHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. Penenne cucreM IByX yYpaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOoe, a Jpyroe — BTOopoil cteneHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuMHENHBIX HEPABEHCTB C OJHOM IepeMEeHHOM. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TIepeMeHHOW. KBaapaTHele HeEpaBEHCTBA.
I'paduueckass wHTEprpeTanusi HEPaBEHCTB M CHCTEM HEPABEHCTB C JIBYMS
NIEPEMEHHBIMH.

DyHKIMHA

KBagparnunas ¢ynxuusi, e€ rpaguk u cBoictBa. [lapaGomna, koopauHaATHI
BEPIIMHBI Tapa0doJIbl, 0OCb CHMMETPUHU MapadOoJIbL.

Ipaduku dyuxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| , u ux
CBOWCTBA.

YucaoBble MOCAEI0BATEIHHOCTH M NPOrPeccuu

[loHsiTHE YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTU
peKyppeHTHO# dhopmyIion u GopMyIoi N-To YjeHa.

Apudmernyeckas u reomeTpuueckas mnporpeccud. Dopmynsl N-ro uieHa
apupMETHIECKON U TEOMETPUIECCKON TPOTrPECCHii, CYMMBI ITEPBBIX N WICHOB.

N3o0paxenne uiaeHOB apuMETHUYECKOH W TEOMETPHYECKON TMporpeccuid
TOYKaAaMH Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWMHBIA M AKCIOHEHIHAJIBHBIA POCT.
C1oxHbI€ TPOLICHTBHI.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJibTaThl OCBOCHHS MPOrpamMMbl  y4eOHOro Kypca
«Anrebpa» XxapaKTepHU3yIOTCs:

1) naTpuoTHYeCKOe BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpPECa K MNPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MAaTEMAaTHKHA, LEHHOCTHbIM  OTHOLIEHHMEM K  JOCTHKEHHUSIM  POCCUHCKHUX



MAaTE€MaTUKOB U POCCUUCKOM MAaTeMaTHUYECKOW IIKOJBI, K HCIIOJIb30BAHUIO ITUX
JOCTUKEHUH B PYTUX HayKax U NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEN TpakJIaHMHA W peaju3allid €ro
npaB, NpPEACTAaBIEHUEM O MAaTEMAaTUYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MpOLENyp TIpa’kJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3THUECKHUX MPOOIIEM, CBI3AHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AaKTHMBHOE YYacTHE€ B PEHIEHUM NPAKTUYECKUX 3a4ad
MAaTE€MAaTUYECKON HANpPaBIECHHOCTH, OCO3HAHWUEM BaXHOCTU MaTEMAaTUYECKOTO
o0pa3oBaHus Ha NPOTSKEHUU BCEH >KU3HU JJI YCHEIHOW NpogeccuoHalIbHON
JESTENBbHOCTH M Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
NOCTPOCHUEM MHAMBUAYATbHON TpaeKTOpUU 00pa30BaHUS U >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOILIMOHAJBHOMY M ICTETHYECKOMY  BOCIHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pPEIICHUM, PpacCyXACHWH, YMEHHUIO BHJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpPHUEHTALlME B JCATEIBHOCTH HAa COBPEMEHHYKO CHUCTEMY Hay4HBIX
IpEeJCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHUMAaHUEM MaTEeMAaTUYECKOM HayKu Kak cQepbl 4YeloBe4YeCKOn
NEATEIIBHOCTH, 3TAllOB €€ Pa3sBUTHUS U 3HAYUMOCTH IS Pa3sBUTHs LIMBWIM3ALUH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOW KYyJIbTYpOM KakK CpPEICTBOM
[IO3HAHWS MHpPA, OBJAJECHUEM IPOCTCHIIMMU HABBIKAMM HCCIEIOBATEIBCKOU
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuUTaHHe, (POPMHUPOBAHHE KYJIbTYPblI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

FOTOBHOCTBIO IIPUMEHATb MAaTEMAaTUYECKHE 3HAHUSA B HMHTEpPECax CBOETO
3I0pOBbS,,  BEIEHHUS  310poBOro  oOpa3za  JKM3HM  (310pOBOE  MUTaHHE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATUH W OTHbIXa, peryispHas (usndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBbIKA Pe(IICKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO e MpaBa IPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTALMEN HA IPUMEHEHNE MAaTEMATUYECKUX 3HAHUW JUIs PEICHHUs 3a4a4 B
00JJaCTH COXPAHHOCTH OKPY’KaIOIIEH cpeibl, MNIAHUPOBAHMS MOCTYNKOB M OLEHKU
UX BO3MOXXHBIX IOCJEICTBUN JUIsl OKPY’KAOLIEH Cpeibl, 0CO3HAHUEM IJ100aIbHOrO
XapakTepa FKOJIOTHYECKUX NPoOJIeM U yTeH UX PELICHHUS;



8) ajanTanus K M3MEHSOIIUMCH YCJOBHSM COLMAJBLHON M NPHUPOJAHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCIOBHSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM UYHCIIE
YMEHUE YUHUTBhCS y JPYTrux JIojAeH, mpuoOpeTaTb B COBMECTHOM EATEIbHOCTH
HOBBI€ 3HAHMS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOAUMOCThIO B  (OPMHUPOBAHMU HOBBIX 3HAHUH, B TOM YHCIIEC
dbopMynUpOBaTh UJIEU, TIOHATHS, TUIOTE3bI 00 00BEKTAX U SIBICHUAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYK)  CUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BbBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEeMbIe pEIICHUsST W JEUCTBUS, (POPMYIUPOBATH M OIEHUBATh PUCKU H
oCJIeICTBUS, (DOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBUA:

*BBISIBJISITh M XApPaKTEPU30BAaTh CYIIECTBEHHBIE NPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOUICHUW MEXIy MOHATHUSAMHU, (POPMYyIUPOBATH
ONpENENICHUs]  TMOHATHUW, YCTAaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJacCU(UKAIIUK, OCHOBAHUS ISl OOOOIIEHHS M CpaBHEHUS, KPUTECPUH
IPOBOJIMMOTO aHAJIN3a;

e BOCIIpUHUMATh,  (GOPMYIHpPOBaTH W  MPeoOpa3oBbIBATh  CYXKICHUS:
yTBEpJIUTEIbHbIE W OTpUIATENbHBIC, €IMHUYHBIC, YacTHbIE M 0O0IIue,
YCIIOBHBIE;

e BBISIBJISITh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOTIOACHUSX U YTBEPKICHUSX, TIPEJIaratbh KpUTEPUHU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYMN;

e ICNIaTh BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUU;

e pa30upaTh OKA3aTEIHCTBA MATEMATUYECKUX YTBEPKICHUU (MIPSIMBIE W OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEJIbHO HECIOXHBIE J10Ka3aTelbCTBa
MaTEeMaTUYeCKUX (PaKTOB, BBICTpAaWBaTh aAPryMEHTAIMIO, TPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOUpATh CIOCOO pelieHus y4yeOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pEUICHUs, BbIOMpaTh HauOoJiee TMOAXOMAMUA ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckne 1eiCTBHSA



e ICTIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIIbCKUA WHCTPYMEHT IO3HAHUS,
(GopMynHpoBaTh BONPOCHI, (PUKCHUPYIOIIME MPOTUBOpPEUYUE, NpodiIeMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HCKOMOE U JIaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBATH CBOIO MO3UINIO0, MHEHHUE;

e IPOBOJAUTHL TI0 CaMOCTOSITEIbHO COCTABJIECHHOMY IUIaHY HECJIOXKHBIN
AKCTIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTHYE€CKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOM;

e CAMOCTOATENIBHO (OPMYIHUPOBATH OOOOIIEHUS W BHIBOJLI IO pe3ysbTaTaM
MPOBEAEHHOTO HAOMIOJCHUS, HWCCIEIOBaHMs, OLICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUH;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATH
MPEANOJIONKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

e BBISBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIUHU, JIaHHBIX,
HEOOXOAUMBIX JIJIsI pEIICHUS 3aa4H;

e BBIOUpATh, AaHAJU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(OpPMAIIMIO PA3TUYHBIX BUAOB U (OPM IIPEIACTABICHUS;

eBBIOUpaTh GOpMYy TpeACTaBICHUS HWHPOPMAIMM U  WUIIOCTPUPOBATH
perraemMbie 3aJayd  CXEeMaMH, JaMarpaMmamMu, HHOM TrpaduKod ©u UX
KOMOMWHAIUSIMU;

¢ OLIECHUBATh HAJEKHOCTh HH(OpPMAIUU TIO KPUTEPHUSM, MPEIATIOKEHHBIM
y4uTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KommyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

e BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJIEHUS B COOTBETCTBHUH C YCIOBHUSIMU H
HEJSIMU OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U TMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy peUICHUs
3a/1auyu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysIbTaT;

eB X0JI¢ OOCYXJEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOU TEMBbI,
npoOJIeMbl, pelraeMoil 3aJa4d, BHICKA3bIBATh HJICH, HAIIEJIEHHBIE HA TIOMCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSMU JPYTHUX
YYaCTHUKOB JHAJIOTa, OOHApPYKMBATh PA3IMUYME U CXOJCTBO MO3UIUH, B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABISITH PE3YIbTATHl PEIICHUS 3a/1ayi, SKCIIEPUMEHTA, UCCIICIOBaHNUS,
IPOEKTa, CAMOCTOSITENIBHO BEIOMPATH (DOpMAT BHICTYIIIICHUS C YIETOM 3a71a4
MPE3CHTAIIMN U OCOOCHHOCTEN ayIuTOPUH;

e IOHUMATh W WCIIOJIB30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIWBUIYATbHOU
paboThI IpHU pelIeHnH YYeOHBIX MaTeMaTHIECKUX 3a/1a9;

e IPUHUMAThH I1€JIb COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATH OPTaHU3AINIO
COBMECTHOM palOThI, pacmpenensaTh BUIbI pPabOT, JOTOBApPUBATHCS,
00CYXXJ1aTh MPOLIECC U PE3YJbTAT PabOThI, 0000IIaTh MHEHHS HECKOJbKUX
JIFO/ICH;



* y4aCTBOBATh B IPYyNnoBbIX (hopmMax paboTsl (00CY)KaeHUsA, OOMEH MHEHHSIMH,
MO3rOBbI€ IITYpPMbl W JPYrUe€), BBINOJHATH CBOIO YacTb pabOThl U
KOOPJMHUPOBATh CBOM ACHCTBUS C IPYTUMU YICHAMH KOMaH/bl, OLIEHUBATh
KayecTBO CBOEro BKJIajJa B OOmMA MOPOAYKT MO  KPUTEPUSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHS.

PerynsiTuBHbIe YHMBepcaJibHbIe YueOHbIe JAelicTBUS
Camoopranusanus:

¢ CAMOCTOSITEJIbBHO COCTaBJIATH IUIaH, aJTOPUTM pEHIeHHs 3aAaud (WIH ero
4acTb), BBIOMPATh CHOCOO peleHuss ¢ y4€TOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTh U KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOI MH(POPMALIHH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJIEKT:

e BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3ysbpTaTa
pelIeHus] MaTeMaTHYeCKOM 3a/1auu;

o IPEABUACTH TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MpPH PEIICHUU 3a/Jauu,
BHOCUTh KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBUE pe3yjIbTaTa JEATEIbHOCTU MOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JTOCTH)KEHUS WIM HEJOCTUKEHMsS LIEJH,
HaXOJIUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJjacce OOyYArONIUHCS TOJYYHUT CIICAYIOIIHE
IIPEIMETHBIE PE3yIbTATHI:

Yucia v BbIYMCICHUS

BrimoniHATh, codeTas YCTHbIE M TNHCbMEHHBIE TPHUEMBI, apupMETUYECKUE
JEUCTBUS C PAIMOHATILHBIMH YHCIaAMHU.

HaxonuTe 3Ha4YeHWS YUCIOBBIX BBIPAXKEHUHN, NPUMEHATH Pa3HOOOpPA3HBIC
CroCOOBI M MPUEMBI BBIYHUCICHUSI 3HAYCHUN IPOOHBIX BBIPAKEHHUH, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT OomHON (HOPMBI 3aMUCHU YHCEN K APYyroi (mpeoOpa3oBHIBATH
JECATUIHYIO Tp0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OCCKOHEYHYIO JICCATUYHYIO IPOOH).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATBLHBIC YHCTIA.

OKpyrJIsITh YCIa.

BBITIOTHATS MPUKUAKY M OIIEHKY pe3yJbTaTa BBHIYMCICHUN, OIEHKY 3HAYCHUN
YHCJIOBBIX BBIPAKCHHUHA. BBITIONHATH JEHCTBUS CO CTEMEHSAMH C HATypaJTbHBIMH
MOKA3aTeIISIMH.

[TpuMeHsATh TPU3HAKH IETUMOCTH, PA3JI0KCHHE Ha MHOXKHUTEIN HATypaTbHBIX
YHCEJL.



Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJay, CBA3AHHBIE C OTHOILLIECHUEM
BEJIMYHMH, MPONOPLUHOHATBHOCTHIO BEJIMYUH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PELICHUs 3a1a4 C Y4ETOM OTPAaHUYECHUU, CBA3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panydecKue BbIpPaKeHU s

Hcnonb3oBaTh airedpanyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B [IPOLIECCE OCBOEHUS yUeOHOT0 MaTepHaa.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAXKCHUN TMpPU 3aJlaHHBIX 3HAYCHUSAX
NEPEMEHHBIX.

BrinonusaTe npeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUSI B MHOTOWICH MPUBEACHUEM
NOJIOOHBIX CJIAraeéMbIX, PACKPBHITUEM CKOOOK.

BbINOJIHATE yMHOXKE€HHE OJIHOYJIEHAa HAa MHOTOWIEH M MHOTOYIEHAa Ha
MHOT'OYJICH, TPUMEHATH (OPMYJIbI KBajpaTa CYMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBasATh Ppa3loKEHUE MHOIOWICHOB HA MHOXKUTEIW C IOMOIIBIO
BBIHECEHMsI 32 CKOOKM OOIIIer0 MHOXKHUTENS, TPYIITUPOBKU CaraeMbIX, TPUMEHEHHUSI
bopMyI1 COKpaIEHHOTO YMHOXKEHHUS.

[TpumMensTh Tpe0dpa3oBaHUsI MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 33724 U3
MAaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpAJIbHBIMU IIOKA3aTEJSIMU IS
npeoOpa3zoBaHus BEIPAKEHUN.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeElHbIE ypaBHEHUS C OJHOW MEPEMEHHOM, NPUMEHSA MpaBUJIa
repexoa OT MCXOJHOTO YpaBHEHHMs K PaBHOCUIIBHOMY eMy. IIpoBepsts, sBisercs
JIA YUCJIO KOPHEM YPaBHEHUS.

[IpumeHsTH TpaduuecKue METObI IPU PEIICHUN JTUHEHHBIX YpaBHEHUN U MX
CUCTEM.

[lonOupaTes mnpuMepsl TAp 4YHUCEN, SBIAIOIMIMUXCA PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOM TJIIOCKOCTH TpaduK TUHEHHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, TOIB3YSCh Tpa(UKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemaTte cucteMsl IByX JIMHEMHBIX YPABHEHUW C ABYMs IIEPEMEHHBIMH, B TOM
quciie rpa@uIecKu.

CocrtaBisiTh M pellaThb JUHEWHOE YpPAaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH I10 YCIIOBHUIO 33J]a4l, HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7a4M MTOJTYyYECHHBIN PE3yJIbTarT.

DyHKIUHN

N3ob6paxaTh Ha KOOPAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, JIY4d, OTPE3KHU, UHTEPBAJIbI, 3aMUCHIBATh YMCIOBBIE MTPOMEKYTKH Ha
anreOpanyecKoM SI3bIKe.



OTMmeuaTh B KOOPJAWHATHOM IJIOCKOCTHM TOYKH IO 33aJaHHBIM KOOpJHWHATaM,
CTpOUTh Ipaduku TUHEUHBIX PyHKUUN. CTpouTh rpaduk PyHKIUH Y = [X|.

OnuceiBaTh € MOMOIIBbIO (YHKIIMH HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSIHHME, II€HA, KOJHUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEILHOCTD, BpeMsi, 00bEM PabOTHI.

Haxonuth 3Hauenune GyHKIMU MO0 3HAYEHUIO €€ apryMeHTa.

[Tonumarts rpaduueckuit cnoco0 mpencTaBiIeHUs W aHaiu3a HHGOPMAIUU,
W3BJIEKATh U HHTEPIPETUPOBATH HH(DOPMAIIUIO U3 TPaPUKOB pealbHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K xonmy oOydenus B 8 KkJjacce oOOydarONIUCA TMOJYYUT CIIEAYIOIIHE
PEIMETHBIE PE3YIbTATHI:

Yucaa v BbIYMCICHUS

Hcnonb3oBaTh HavyaldbHbIE NPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
qyuces JJIi CPAaBHEHMS, OKPYIJICHUS M BBIUUCICHUM, U300paXkaTh JCHCTBUTEIIHHBIC
Yyycia TOYKaMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpumensTs TOHSATHE apuU(METHUECKOrO KBAAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHM, HCIOJB3Yysl TPU HEOOXOIUMOCTU KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIpAKEHUN, COACPKAIMMX KBAJApAaTHbIE KOPHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucy OOJBIIMX M MaJbIX YHMCEN C MOMOIIBIO JIECITHUYHBIX
npoOeii u creneHelt yucia 10.

AsireOpanyeckue BbIPpasKeHU S

[IpuMeHATP TMOHATHE CTENEHHM C L[EJNbIM II0Ka3aTeJleM, BbBIIOIHATH
npeoOpa3oBaHus BEIPAKECHUN, COAEPKAIINX CTENIEHHU C EJIBIM MTOKa3aTeIeM.

BbINoNHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PAIMOHATBHBIX BBIPAKEHUN HA
OCHOBE TPaBUJI JACUCTBUI HaJl MHOTOWICHAMH U aIreOpandecKUMH IPoOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpuMeHsaTh TpeoOpa3zoBaHUs BBIPAXKEHUN [IJISl PEUICHUS Pa3IUYHbIX 3a1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpPaBHEHUS W palMOHAJIbHbIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIIINE UCCIEIOBAHUS YPAaBHEHHM M CHUCTEM YPAaBHEHHM, B
TOM YHCJIe C MPUMEHEHHEM TpadUUECKUX MPECTaBICHUN (yCTaHABIMBATH, UMEET
M ypaBHEHHE WM CHUCTEMa YpPAaBHEHUW PEIICHUS, €CIU HUMEET, TO CKOJbKO, U
npoyee).

[lepexonuth OT clIOBECHOW (QOPMYIUPOBKU 3aJaud K €€ anreOpanyeckoit
MOJIEIM C TIOMOIIBID COCTaBJICHUSI YpaBHEHUS WM CHUCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TIOJYYEHHBI pe3ysbTar.



[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH, pelIaTh
JMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, J1aBaTh rpaduuecKyro
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[TonuMate ¥ WCMNOIB30BaTh (YHKIIMOHAIBHBIE TOHSATHUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMpEACNsTh 3HaueHWe (YHKIUU 10 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutsb rpaduku 37aeMeHTapHbIX QYHKIUNA BUJA:

y = kIx, y = x2, y = x3y = X, y = VX, ommcbIBaTh CBOMCTBA UYHCIOBOIL
dbyHkuu no e€ rpaduxy.

K xoniy oOyuenuss B 9 kiacce oOyyarolmuics MOJYYUT CIETYIOIINE
PEIMETHBIE PE3YIbTATHI:

Yucaa v BbIYMCICHUS

CpaBHUBATH U YIIOPSIOUYMBATH PAIlMOHATBLHBIC U UPPAIlMOHATBHBIC YHCIIA.

Brinonusate apudMeTndeckue ASHCTBHS ¢ pallMOHATBLHBIMU YHUCIIaMH, COueTas
YCTHBIE M MHUCHMEHHBIC NMPUEMBI, BBIMOJIHATh BBIUUCICHHUS C UPPANMOHAIBHBIMU
YUCIIaMHU.

HaxonuTh 3HaYeHUS CTETICHEH C 1IEJIBIMU IMOKA3aTeJISIMU U KOPHEH, BEIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKEHU.

OKpyrJisiTh  I€MCTBUTEIBHBIE YHCIIA, BBIIOJHATH NPUKUAKY peE3yibTaTa
BBIYHCIICHUH, OIIEHKY YUCJIOBBIX BBIPAYKEHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemiats MHEHBIE M KBaJpaTHbIE YPaBHEHUSI, YDABHEHUS, CBOJSIIINECS K HUM,
npocTeite 1poOHO-paloOHaIbHbBIE YPaBHEHUS.

Pemate cuctemMbl ABYX JIMHEMHBIX YpaBHEHMH C JBYMs MEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS TUHEHUHBIM.

Pemate TekcTOBBIE 3ajauM anreOpanueckuM CIOcOOOM C  TTOMOIUIBIO
COCTaBJICHUS YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C IBYMS MEPEMEHHBIMU.

[IpoBOIUTE POCTEUIIINE UCCIEIOBAHUS YPAaBHEHHU M CHUCTEM YPAaBHEHHM, B
TOM 4YHCJI€ C MPUMEHEHHWEM TpadHuuecKuX Mpe/CTaBIeHUl (yCTaHABINBATH, UMEET
Y ypaBHEHHE WJIM CHUCTEMa YpPAaBHEHUU PEIICHUS, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

Pemiate nuHeliHblE HEPABEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaThb
pelIeHrne HEePaBEHCTB HA YHUCJIOBOM MPSMOi, 3alHChIBATh PEIICHHE C MOMOIIbIO
CHMBOJIOB.

Pemiath cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE
KBaJpaTHOE HEPABEHCTBO, U300paKaTh PEIICHHE CUCTEMbI HEPABEHCTB HA YHCIOBOI
MPSIMOM, 3aITUCHIBATH PELICHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonp3oBaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUN



PacnoznaBaTh (QyHKUMH U3y4eHHBIX BHAOB. Illoka3piBaTh cXeMaTHYECKH
pacIoio’KeHNEe Ha KOOPAMHATHON TUIOCKOCTHU TpadukoB GyHKIu Buga: y = kx, y =
kx + b,y =kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBicuMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpoutrb U H300paxkaTb CXeMAaTHMYECKH TI'pa@UKW KBaJpaTHUYHbBIX (YHKLHUM,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3HaBaTh kBajpaTH4Hy10 (YHKLIHIO 1O (OpMyse, TPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 peanbHOU KU3HU, PUIUKHU, T€OMETPHH.

YucaoBble M0CJI€10BATEIHLHOCTH W MPOTrPeccuu

Pacnio3naBaTh apupMeTHUYECKYI0 U TE€OMETPUUECKYIO TPOrPECCUH TP Pa3HbIX
croco0ax 3agaHusl.

BbInoNHATS ~ BBIYMCIEHHUS C  HUCIOJb30BaHMEM (GopMyln N-TO  4ieHa
apu(PpMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300paxkaTh wiieHbl MOCJIENI0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOU
TUIOCKOCTH.

Pemate 3amauu, CBsI3aHHBIE C YHUCJIOBBIMH IOCJIEIOBATEIBHOCTAMH, B TOM
qucie 3a/lauydl U3 peajbHOM KU3HU (C MCIIOJIb30BAHUEM KaJbKYJSATOpA, LU(POBBIX
TEXHOJIOTHUH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 Kiaace

KoanuecTBo 4acos

HaumeHoBaHme pa3iesioB U TeM
NMPOrpamMmmbl Bcero

Ne n/m Konrpoabubie | IlpakTuyeckue

padoThI padoThI

Yucna ¥ BEIYMCICHUS.
PanmonansHbie unciaa

2 AnreOpandeckue BbIpaKEHUs 27 1
3 VYpaBHEHHUS 1 HEPAaBEHCTBA 20 1
4 Koopaunats! u rpaduku. 24 1
OyHKIMU

5 [ToBTOpeHue u 060061IEeHNE 6 1

OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME

8 kiacce
Ne HanmeHoBaHMe pa3je/ioB U TeM KoanuectBo yacos

n/m | mporpaMmbl
Bcero | Kontpoasbnbie | IIpakTnueckue




padoThI padoThI
AnreOpanyecKke BHIPaKCHHUS.
1 15 1
AnreOpandeckast JpoOb
2 Yucna v Berunciienus. Kpagparuelie 15 1
KOpHHU
3 YpaBHEHHUs U HEPABEHCTBA. 15
KBagparHsle ypaBHeHUS
4 AnreOpandecKue BEIPaXKCHHUS. 5 1
KBagpartHslii TpéxuineH
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13
YpaBHEHUU
6 YpaBHEHHs 1 HEPABEHCTBA. 12 1
HepasencrBa
7 @yHkuun. OCHOBHBIE OHSTHS. 14 1
Uucnossle QyHKIUU
Yucna v Beruncienus. CTeneHs ¢
8 IEJTBIM TTOKa3aTeNIeM 7 1
9 [ToBTOpeHuUe 1 0000mIEHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOI'PAMME
9 kJacc
KonuvecTBo yacos
Ne HaumeHoBaHue pa3/iejioB U TeM
Konrtpoabubie | IlpakTuueckue
n/n NMPOrpamMmmbl Bcero
padoThI padoThI
1 Yucna v BBIUUCIEHUS. 9 1
JleicTBUTEIBbHBIC YKCIIa
2 Pymxum 16 1
3 VYpaBHEHUS 1 HEPABEHCTBA. 14 1
VYpaBHEHUs C OJHOM ITepEMEHHON
4 VYpaBHEHUS 1 HEPABEHCTBA. 16 1
Hepasencrsa
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1
yYpaBHEHUH
6 Yucnoswle NOCIEN0BATEIHLHOCTH 15 1
7 [ToBTOpEenue, 06061IeHNE, 18 1
cucTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

[NPOI'PAMME




KpI/ITepI/II/l oneHuBaHus. MaremaTuka.

HpCI[MCTHBIC PE3YJIbTAThl yUallUuXCs IO MATCMATHUKC OLOCHUBAIOTCA B XOAC YCTHOI'O
Oorpoca, TCKylmux U UTOrOBbIX MIMCbMCHHBIX pa60T.

OuneHka nMcbMEHHBIX padoT

[TucbmenHas paboTa 1Mo MaTeMaTUKE MOXKET COCTOSITh TOJIbKO M3 MPUMEPOB, TOJIBKO U3
3a/a4, ObITh KOMOMHHPOBAHHOM WJIM TPEACTABIATH COOOW MaTEeMaTUYECKHM IUKTaHT,
KOTJIa y4aluecs 3auCchIiBalOT TOJIbKO OTBETHI.

Iucomennasn paboma, codeparcawyas moabKo npumepul

[Ipn oneHke NUCBMEHHON pabOThl, BKIIOYAIOUIEH TOJBKO MpUMEpPHI (MPU YHCIIE
BBIUMCIUTENbHBIX ~ ACHCTBUII He Oonee 12) u  wuMewOmed 1elbl0  IPOBEPKY
BBIYUCITUTEIHHBIX HABBIKOB yUaIIUXCSl, CTABSITCS CJICIYIONINE OTMETKH.

OTMeTKa «5» CTaBUTCS, €CIIU BCsl paboTa BBIMOIHEHA O€301ITHO0YHO.

OtMeTka «4» cTaBUTCs, €claM B paboTe momymieHbl |1 -2 BBIYUCIUTENBHBIC OIIMOKH.
Otmetka «3» cTaBUTCA, €ClIM B paboTe AomylieHbl 3-4 BBIYUCIUTEIIbHBIC OIIUOKH.
OTMeTKa «2» CTaBHUTCSI, €CIIM B paboTe NOMYIICHO 5 U 00Jiee BHIYUCIUTEIBHBIX OMIHUOOK.

Tucvmennasn paboma, cooepacawyas moivKo 3a0a4u

[Ipu orneHKe MUCEMEHHOM PabOTHI, COCTOAMICH TOJNBKO M3 3amad (2 unu 3 3agaun) U
MMEIOIIEH IeJIbI0 TPOBEPKY YMEHHH pelIaTh 3aa4u, CTaBsATCS
CJIEYIOIINE OTMETKH.

OtmMmeTKa «5» CTaBUTCSA, €CTU BCE 3a/1a4d PEIICHBI 0€3 OITHOOK.

OtmMmeTKa «4» CTaBUTCS, €CJIM HET OIMMOOK B XOJIe PEIICHHs 3a7a4, HO JOMyIIeHbl 1 -2
BBIYHCJIMTEIILHBIE OIITHOKH.

OtMmeTka «3» CTaBUTCS, €CIU JOMYyIIeHa XOTs Obl OJHAa OMIMOKAa B XOJC PEIICHUS
3a/1a4yd HE 3aBUCHUMO OT TOTO, 2 WJIA 3 3aJa4M COJACPKUT padoTa, U OJHA BBIYUCIUTEIbHAS
omuOKa WM €CIIA BRIYUCIUTEIBHBIX OITMOOK HET, HO HE pemieHa 1 3amayqa.

OTMeTKa «2» CTaBHUTCS, €CIU JIOMYIICHBI OMMOKA B XOJIe PEIICHHS JBYX 3a/Jad WIH
JOIMYIIEHbI OfHA OIIMOKA B XOJIe PEIICHHs ABYX 3a7a4 W 2 BBIYUCIUTEIHHBIC OMIUOKH B
IPYTUX 3aadax.

Tucomennasn komburnupogannas paboma

[TucpmenHass KOMOMHUpPOBaHHAsE pabOTa CTaBUT LIEJIbI0 MPOBEPKY yUaIIUXCS 110 BCEMY
MaTepuany TEMbl, UETBEPTH, IMOJYroAus, BCEro Yy4yeOHOro TrojJa U  COACPIKUT
OJTHOBPEMEHHO 3a/layd, IPUMEpPbl M 3aJaHus JIpYrMX BHUAOB (3aJaHus [0 HyMepaluuu
YHCell, Ha CPaBHEHUE YHUCEJ, HAa MOPSAO0K ACUCTBUI U Op.).

OmmOKy, JOMyIIeHHbIE MpPH BBINOJHEHUM OSTHUX BHJOB 3a/JaHUI, OTHOCATCS K
BBIUMCIIUTEIBHBIM OLITHOKaM.

IIpu oneHke MUCbMEHHOM KOMOWHHMPOBAHHOW PabOThI, COCTOSIIEH M3 OJHOM 3aJ1ayw,
MIPUMEPOB U 3aJ]aHUI IPYTUX BUIOB, CTABATCSA CIEIYIOIINE OTMETKU:

OTmeTKka «5» cTaBHUTCS, €CIM BCsSl paboTa BBHIIOIHEHA OE30IIHO0YHO.

OtmeTka «4» cTaBHUTCS, €CIU B paboTe JOMyIIEHb! | -2 BEIYUCIUTENbHbIE OMIUOKY.
Otmetka «3» craBuTcs eciu 6e3 omuoO0K BBHIMOIHEHO 50% KOHTPOIBbHOM pabOThI MU B
pabote nomymieHa omuOKa B X0J€ pEeIIeHus 3aJaud NPy NPaBUILHOM BBINOJIHEHUU BCEX



OCTAJIbHBIX 3aJaHUN WM JOMyHIEHbl 3-4 BBIUUCIWUTENbHBIE OLIMOKA TPU OTCYTCTBUU
OLIMOOK B XO/I€ pEIICHHS 3a1a4u.

OtMmeTKka «2» CTaBUTCS, €CIM AOMYIIeHa OMKOKa B XOJE PEIICHUS 3a/ladyd U XOTS Obl
OJIHA BBIYMCIUTEIbHAS OIIMOKA WU TP PEIICHUN 3aJa4i U PUMEPOB JOMYIIEHO Ooiee 5
BBIYMCIIMTEIBLHBIX OITHOOK.

[Ipu omenke MUCHMEHHOM KOMOWMHUPOBAHHON pabOTHI, COCTOSIICH W3 ABYX 3aja4 U
MIPUMEPOB, CTaBATCS cleAyromue oTMeTku: OTMEeTKa «5» CTaBUTCS, €Clih BCs padora
BBITIOJIHEHA O€30ITHO0YHO.

OtMmeTKa «4» CTaBUTCS, €ClU B paboTe JOMYyIIEHbI | -2 BEIYUCIUTENbHbIE OIINOKH.

OtMmeTka «3» CTaBUTCS, €ClM B paboTe JOMyIleHa OomuOKa B X0/I€ PEIICHHS OJHOU U3
3a/a4, TPU TPaBUIBHOM BBIIIOTHEHUU BCEX OCTAJIBHBIX 3aJlaHUM, WIM JOMYIIEeHbl 3-4
BBIYUCITUTEIHHBIE OITUOKU MPU OTCYTCTBUU OIMMOOK B XOJI€ PEIICHUS 3a]1a4.

OtmeTKka «2» cTaBUTCS, €Ciau BbITOJHEHO MeHee 50% KOHTpOIbHOW pPadOThl MU
JOMYIIEHbI OIIMOKM B XOJ€ pEIIeHUs ABYX 3ajay, WIH JOMyILIEHbI OIIMOKa B XOJE
pelieHus OJHON W3 3a7a4 U 4 BBIYUCIUTENbHBIEC ONIMOKH, WA JOMYIICHO MPU PEIICHUH
3a/1a4 ¥ IPUMEPOB OoJiee 6 BEIUUCIUTEIbHBIX OITHOOK.

Mamemamuyeckuii OUKmManm

[Ipu omeHke MaremMaTHYECKOrO JHWKTaHTa, BKIUawmomero 12 wumu  Oosee

apupMETHUCCKHUX JICHCTBUH, CTABATCS CCAyIoNue oTMeTKH: OTMETKa «5» CTaBUTCS, €CIIU
BCsI paboTa BBIMOJIHEHA 0€301THO0YHO.
OtMeTKka «4» CTaBHUTCS, €CJIM BBINMOJHEHA HEBEpHO 1/5 yacTh MPUMEPOB OT HUX OOIIETO
gucina. OTMeTka «3» CTaBUTCS, €CIU BBINOJIHEHA HEBEpHO 1/4 4yacTh MPUMEpPOB OT MX
obmrero uncia. OTMeTKa «2» CTaBUTCS, €CJIU BBITIOJIHEHA HEBEPHO 1/2 4acTh MpUMEpPOB OT
uX 0O0IIIero uncia.

OuneHka yCTHBIX OTBETOB

OtMeTKa «5» CTaBHTCS YYEHUKY, €CIIM OH: a) TP OTBeTe OOHApYKMBAaeT OCO3HAHHOE
YCBOCHHUE M3YYCHHOTO Y4eOHOTO0 MaTepuana M yMEET UM CaMOCTOSTEIBHO MOJIb30BAThCS;
0) TPOW3BOAMT BBIYHUCICHHUS IPABWIBHO, JTOCTATOYHO OBICTPO W PALMOHAIBHO; YMEET
MPOBEPSITh MPOU3BEICHHBIC BBIUYMCIICHUS; B) YMEET CAMOCTOSTEIBHO PEIINTh 3a1auy;
MIPABIJIBLHO BBITIOJHSCT 33JaHMsI PAKTHIECKOTO XapaKkTepa.

OtmeTka «4» CTaBUTCS, €CIM YYEHHK JaeT OTBET, OJM3KUH K TpeOOBaHMSIM,
YCTaHOBJICHHBIM ISl OLEHKH «5», HO YYCHHK JIOIYyCKAeT OTHACIbHBIC HETOYHOCTH B
paboTe, KOTOpbIE HCHPABISET CaM TPU yKa3aHUU YUYUTEIS O TOM, YTO OH JOIyCTHII
OIHOKY.

OtmeTKa «3» CTaBUTCS YYCHHKY, €CJIM OH IMOKAa3bIBA€T OCO3HAHHOE YCBOCHHE OoJee
MOJIOBUHBI M3yYEHHBIX BOIPOCOB U UCHPABIISET JOMYIICHHBIC OMUOKU MOCIE MOSCHEHUS
yUUTeIS.

OtmeTKa «2» CTaBUTCS YYCHHKY, €CITM OH OOHapy>KMBaeT HE3HaHHe OOJbIIEH YacTu
MPOrPaMMHOT0 MaTepHalia, He CIPAaBIIIETCS C PEIICHUEM 3a71a9 U IPUMEPOB.

Ouenusanue mecmos
«5» - 100% - 90 %
«4» -89 % - 66 %
«3» - 50% - 65 %

«2» - 50% u meHee



YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYAEHUKA

1.Mepsnsik A.I'., TTononckuit B.b., Skup M.C.; non penakmueit [logonbckoro
B.E., Anreopa, 7 xnacc, OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatenvckuit 1entp BEHTAHA-IT'PA®"; AxuuoHepHoe 0OIIECTBO
"UznarenscTBO [IpocBenienne";

2.Mepansax A.T'., [lononckuit B.b., SAxup M.C.; non penaxiueii [lononsckoro
B.E., Anreopa, 8 xmacc, OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatenvckuit 1entp BEHTAHA-T'PA®"; AxuuoHepHoe O0OIIECTBO
"UznarenncTBO [IpocBenienue”;

3.Mepznsixk A.T'., [Tononckuii B.b., SAxup M.C.; nox penakuueit [logonbckoro
B.E., Anreopa, 9 xnacc, OOImEcCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatenvckuit 1ientp BEHTAHA-T'PA®"; AxuuoHepHoe 0OIIECTBO
"U3narenscTBO [IpocBenienue”;

4.A. T'. MopakoBuy, Anredpa. 8 kiacc: yueOHUK Il 00111e00pa3oBaTeIbHBIX
yupexaenuii / A. I'. Mopakosud. - M.: Maemo3una, 2020r.

5.A. I'. Mopakosuu, Anrebpa. 8 Kimacc: 3alauHuK sl 0011e00pa3oBaTeIbHBIX
yapexjaeHui. - M.: Muemo3suna, 2020r.

6.A. I'. Mopakosuu, Anrebpa. 9 kiacc: yueOHHUK 1Jisi 001e00pa3oBaTeIbHBIX
yupexaenuii / A. I'. Mopakosud. - M.: Muemo3suna, 2020r.

7.A. T'. MopakoBuu, Anredpa. 9 kiacc: 3a7auyHuK g 001e00pa3oBaTEIbHBIX
yapexjaeHui. - M.: Muemo3suna, 2020r.

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJA

1.Mep3nsak A.T'., ITononckuit B.b., Axkup M.C.; non penakuueit [logonbckoro
B.E., unaktmueckue wMarepuanbl, Anrebpa, 7 xkimacc, OOmecTBo ¢
OTpaHUYEHHOW OTBEeTCTBEHHOCTHIO "M3marenbckuii nentp BEHTAHA-
I'PA®"; AkunonepHoe oduectBo "N3narensctBo IIpocsenienue";

2.Mep3msik A.I'., Tlononckuit B.b., SAxup M.C.; nmox penakuumeii [logonbckoro
B.E., unaktmdeckue wMarepuanbl, Aunrebpa, 8 ximace, OOmecTBo ¢
OTpaHUYEHHONW OTBeTCTBEeHHOCThIO "M3marenbckuii nentp BEHTAHA-
I'PA®"; AkuunonepHoe oOuectBo "N3narensctBo IIpocsenienue";

3.Mep3nsak A.T'., Tlomorckuit B.b., Sxup M.C.; mox penakumeii [logonbckoro
B.E., Jlupaktudeckue wmarepuanbl, Anredpa, 9 kmacc, OOmecTBo cC
OrpaHUYE€HHOW OTBeTCTBEHHOCThIO "M3martensckuit uentp BEHTAHA-
I'PA®"; AkuuonepHoe obiectBo "U3narenscTBo [Ipocsenienue";
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 kiacce
Ne Hara KouunyectBo
n/n | maan | d¢akr Tema ypoka 4acoB
Tema 1. Yucaa u Boluucjienusi. PaunmonajapHbie ynciaa (25 v)

[ToHATHE panMOHANBHOIO YKCIA
Apudmerrueckue IeHCTBHS ¢ pallMOHAITBHBIMA
YHCTIaMH

3 Apudmernueckre AeMCTBUS C palluOHAIbHBIMU 1
YHCIIaMH

4 Apudmernueckue AeMCTBUS C palluOHAIbHBIMU 1
YHCIIaMH

) Apudmernueckre AeMCTBUS C pallMOHAIbHBIMU 1
YHCIIaMH

6 Apudmernueckre AeMCTBUS C pallMOHAIbHBIMU 1
YHCIIaMH

7 CpaBHeHHeE, YIOPAIOYMBAHUE PAIMOHATIBHBIX 1
quce

8 CpaBHEHHE, YIIOPSIIOUYMBAHKE PAIIMOHATHHBIX 1
yuce

9 CpaBHeHME, yIOPSAOUYMBAHUE PALlMOHAIBHBIX 1
yuce

10 CTeneHp ¢ HATYpaIbHBIM MOKa3aTeIeM 1

11 CreneHs ¢ HaTYpalbHBIM IOKA3aTEIEM 1

12 CreneHb ¢ HaTYpalbHLIM IOKA3aTEIEM 1

13 CreneHb ¢ HaTYpalbHLIM IOKA3aTEIEM 1

14 Crenenb ¢ HaTYpaIbHbIM MOKa3aTeeM 1

15 Pemrenne ocHOBHBIX 3a1a4 Ha JPOOH, MPOIIEHTHI 1
U3 pealibHOM MPaKTUKU

16 Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH, MPOIIEHTHI 1
U3 peallbHOM MPaKTUKU

17 Pemrenre ocHOBHBIX 3a/1a4 Ha JPOOH, MPOIIEHTHI 1
U3 pealibHOM MPaKTUKU

18 Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI 1
U3 peallbHOM MPaKTUKH

19 [Ipu3HaKku n1eMuMOCTH, pa3ioKeHUs Ha 1
MHOYHUTEN HaTypaJIbHbIX YHCEI

20 [Ipu3HaKu 1eTUMOCTH, pa3oKeHUs Ha 1
MHOYUTEN HaTypaJIbHbBIX YHCEI

21 Peanbubie 3aBucumoctu. [Ipsimas u o6patHas 1
IPOMNOPLHUOHATIBHOCTH

22 Peanbubie 3aBucumoctu. [Ipsimas u oGpatHast 1
POMOPLHUOHATIBHOCTH

23 Peanbubie 3aBucumoctu. [Ipsimas u obpatHas 1
IPOMOPLHUOHATIBHOCTH

24 Peanbubie 3aBucumocth. [Ipsimast u oGparHas 1




MPONOPLIMOHATBHOCTH

25 KonTtponsHast pabota no Teme "Pannonanbuble 1
yycna"
Tema 2. Anredpanyeckue BbipazkeHus (27 1)
26 BykBeHHbBIE BRIpOKEHUS 1
27 ®opmyiIbl 1
28 dopmyis 1
29 [lepemennsle. JlomycTrMble 3HAUECHUS 1
IEPEMEHHBIX
30 [IpeoOpazoBanne OYKBEHHBIX BHIPAXKECHUH, 1
pacKpbITHE CKOOOK U TIPUBEIACHHUE MO I00HBIX
cllaraeMbIx
31 [IpeoOpa3oBanrie OyKBEHHBIX BbIPAKEHUH, 1
pacKpbITHE CKOOOK U TIPUBEACHHUE O T00HBIX
cllaraeMbIx
32 [IpeoOpa3oBanrie OyKBEHHBIX BHIPAKEHUH, 1
pacKpbITHE CKOOOK M TIPUBEACHUE TTOI00HBIX
claraeMbIx
33 [IpeoOpazoBanre OYKBEHHBIX BHIPAXKECHUH, 1
pacKpbITHE CKOOOK M TIPUBEACHHUE TTOI00HBIX
claraeMbIx
34 CBOICTBa CTENEHN ¢ HATYPaIbHBIM MOKA3aTeIeM 1
35 CBoJicTBa CTENEHHU C HATYPAIbHLIM IIOKA3aTeIeM 1
36 CBOICTBa CTENEHN C HATYPAIBLHBIM MOKA3aTeIEM 1
37 MHOTrouJIEHBI 1
38 MHOrouJIeHBI 1
39 CroxxeHue, BBIYMTaHUE, YMHOKEHUE 1
MHOTOYJIEHOB
40 CroxeHue, BBIYMTaHUE, YMHOKEHUE 1
MHOTOYJIEHOB
41 CnoxeHue, BBIUUTAHUE, YMHOKEHHE 1
MHOTOYJIEHOB
42 CnoxeHue, BBIUUTAHUE, YMHOKEHHE 1
MHOTOYJIEHOB
43 ®opMyJIbI COKPAIIEHHOTO YMHOKEHHUS 1
44 ®opMyIIBl COKPALIEHHOTO YMHOKEHUS 1
45 DopMyJIbl COKPAIIEHHOTO YMHOKEHHUS 1
46 DopMyITBI COKPANIEHHOTO YMHOKECHUSI 1
a7 DopMyJIbl COKPAIIEHHOTO YMHOKEHHUS 1
48 Pa3io)keHne MHOTOYJIEHOB Ha MHOYKHTEIH 1
49 Pa3io)keHne MHOTOYJIEHOB Ha MHOYKHMTEIH 1
50 Pa3io)keHne MHOTOYJIEHOB Ha MHOYKHTEIH 1
51 Pa3io)keHrne MHOTOYJIEHOB Ha MHOYKHMTEIH 1
52 KonTponsHas pabota no teme "Anredpanueckue 1

BbIpaKeHus"




Tema 3. YpaBHeHUs1 M1 HEPaBeHCTBA Y paBHeHHs U HepaBeHcTBa (20 4)

53 YpaBHeHwHe, MpaBuiia MpeoOpazoBaHuUs 1
ypaBHEHHUSI, PABHOCHIILHOCTh YPaBHEHUI

o4 JIuHeitHOE ypaBHEHUE C OJTHOM IIEPEMEHHOM, 1
peuieHne IMHENHBIX YPaBHEHUN

95 JluneiiHoe ypaBHEHHE C OJHOM MMEPEMEHHOM, 1
peuieHne IMHENHBIX YPaBHEHUN

56 JInHeitHoe ypaBHEHHE C OJTHOM NMEPEMEHHOM, 1
peuieHne IMHENHBIX YPaBHEHUN

o7 Pemenue 3a1a4 ¢ MOMOIIBLIO YPaBHEHU 1

58 Perenue 3a1a4 ¢ MOMOLILIO yPaBHEHHIA 1

59 Penrenwe 3a1a4 ¢ IOMOIIBIO yPaBHEHUH 1

60 Penrenwe 3a1a4 ¢ IOMOIIBIO yPaBHEHMI 1

61 JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU U 1
ero rpaduk

62 JIuneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU U 1
ero rpaduk

63 Cucrema AByX JHHEHHBIX YPABHEHHH C JIBYMSI 1
nepeMeHHBIMU

64 Cucrema 1ByX JIMHEMHBIX YPAaBHEHUI C IByMs 1
NepPEeMEHHBIMU

65 Cucrema IByX JINHEWHBIX YPAaBHEHUM C IByMS 1
NepPEeMEHHBIMU

66 Cucrema 1ByX JINHEMHBIX YPAaBHEHUM C IByMS 1
NepPEMEHHBIMU

67 Pemenue cucTeM ypaBHEHUM 1

68 Pemenue cucTeM ypaBHEHUM 1

69 Pelenue cuCTeM ypaBHEHU I 1

70 Pelenue cucTeM ypaBHEHUM 1

71 Pelenue cucTeM ypaBHEHUM 1

72 KoutponsHas pabota no teme "JInneiinble 1
ypaBHeHUs"

Tema 4. Koopaunatsl u rpa¢uxku. ®yukuun (24 4)

73 Koopaunara TOYKM Ha IPAMOKT 1

74 YKCIIOBbIE IPOMEKYTKH 1

75 YuCII0BbIe TPOMEKYTKH 1

76 PaccrosiHue Mexy 1ByMsl TOUKaMH 1
KOOPAMHATHOU IIPSAMOM

77 PaccrosiHue Mexy 1ByMsl TOUKaMH 1
KOOPAMHATHOU IIPSAMOM

78 [IpsimoyrosnbHast cucTeMa KOOpIuHaT Ha 1
IUIOCKOCTH

79 [IpsimoyronbHast cucTeMa KOOpIuHaT Ha 1
IUIOCKOCTH

80 [pumepbl rpadUKoB, 3aJaHHBIX HOPMYIaAMH 1




81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1
84 Yrenue rpauKoB peaabHBIX 3aBHCUMOCTECH 1
85 Yrenue rpauKoOB peaabHBIX 3aBHCUMOCTEH 1
86 [onsitne pyHKIIUN 1
87 I'paduk GpyHKIHH 1
88 CoiicTBa (hyHKIIMI 1
89 CpoiicTBa (yHKIMH 1
90 Jluneitnast pyHKIUSA 1
91 Jluneitnast GyHKIHSA 1
92 [MocTpoenue rpaduka THHEHHON QYHKIHHU 1
93 [Toctpoenue rpaduka JIMHEWHON QyHKIMH 1
94 I'padux pynkum y =[x| 1
95 I'padux pynkmm y =[x| 1
96 KonTponeHas padoTa o Teme "KoopauHater u 1
rpaduku. OyHxmun"
Tema 5. IloBTOopenue u 06001meHue (6 1)
97 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1
Kypca 7 kiacca, o0oO1ieHre 3HaHuH
98 [ToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB 1
Kypca 7 kiacca, o0oO1ieHre 3HaHuH
99 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1
Kypca 7 kiacca, 00oO1ieHre 3HaHul
100 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1
Kypca 7 kiacca, 000011ieHre 3HaHu!
101 Mrorosas KOHTPOJIbHAs paboTa
102 [ToBTOpEHKME OCHOBHBIX MOHATUN U METOJIOB 1
Kypca 7 kiacca, 00001IeHIe 3HaHUN
HUTOTI'O | 102 yaca
8 kinace
Ne Hara KouanuecTBO
n/m | maan | d¢akr Tema ypoka 4acoB
Tema 1. Anredpanyeckue BbIpaxeHusi. Ajredpandeckasi Apoos (15 )
1 AnreOpanyeckast 1pooOb
JlommycTiMBble 3HAU€HUS! TEPEMEHHBIX, BXOAIINX 1
B ayireOpanvecKkue BIpaKeHUs
3 JlomycTiMBble 3HaUEHUS! TEPEMEHHBIX, BXOISIIUX 1
B ayireOpandecKkue BhIpaKEHUS
4 OcHOBHOE CBOMCTBO anredpanyeckoi Apoou
5 Coxpamienue apooeit
6 Coxpamienue apooeit




Coxkpamienue apooeit

8 Crnoxenue, BBIYUTaHHE, YMHOKEHHE U JICTICHUE
anreOpanyeckux aApooeit

9 CrnoxeHne, BBIYUTaHUE, YMHOKEHHE U JICTICHUE 1
anreOpandyeckux Apooeit

10 CrnosxeHue, BBIYMUTaHUE, YMHOXKEHUE U JIETICHUE 1
anreOpandyeckux Apooeit

11 CrnoxeHue, BRIUUTAaHUE, YMHOXKEHUE U JICIICHHUE 1
anredpandeckux qpooeit

12 [IpeoOpa3oBanue BbIpaKEHUH, COAEPKALINX 1
anredpanveckue 1poou

13 [IpeobpazoBanue BhIpaKEHUMN, CONEPIKAIINX 1
anredpanveckue 1poou

14 [IpeobpazoBanue BhIpaKEHUMN, COIEPIKAIINX 1
anredpanveckue 1poou

15 KontponbHas pabora no teme "Anredpandeckas 1
Ipo0nb"

Tema 2. Yucaa u Bprunciaenusi. Kagparusie kopau (15 4)

16 KBanpaTHbiii KOpeHb U3 YUCIIa

17 IMousiTie 06 UPPAIHOHATEHOM YHCITE

18 JlecsiTuuHbIe MPUOTMKEHUS HPPALMOHATIBHBIX
qrcen

19 JlecsiTuuHble MPUOTMKEHUS HPPALMOHATIBHBIX 1
qrcen

20 JleliCTBUTENBHBIE YKCIIa 1

21 CpaBHEHHE JEHCTBUTENLHBIX YHCEI 1

22 CpaBHEHHE JEHCTBUTENLHBIX YHCEI 1

23 ApuMeTHUECKuit KBapaTHBIH KOPEHb 1

24 VpaBHeHue Buaa X2 = a 1

25 CgoiicTBa apu(pMETHIECKUX KBAJIPATHBIX KOPHEN 1

26 CaoiicTBa apu()METHUECKUX KBAPATHBIX KOPHEH 1

27 [IpeoOpazoBaHKe YUCIOBBIX BBIPAKECHUIH, 1
COJIepKaIuX KBaJpaTHbIC KOPHH

28 [IpeoOpazoBaHKe YUCIOBBIX BBIPAKECHUIH, 1
CoJiepKaIuX KBaJpaTHbIC KOPHH

29 [IpeoOpazoBaHye YUCIOBBIX BBIPAKECHUIH, 1
coJiepXKalux KBaJpaTHbIe KOPHU

30 Kontponbnas padora o reme «KBaznparHsie 1

KOPHI
Tema 3. YpaBHeHusi u HepaBeHcTBa. KBanapaTHbie ypaBuenus (15 u)

31 KBanparHoe ypaBHEHHE 1

32 HenonHoe KBagpaTHOE ypaBHEHUE 1

33 HenonHoe KBaapaTHOE ypaBHEHUE 1

34 dopmyna KOpHEH KBaIpaTHOTO ypaBHEHUS 1

35 dopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS 1




36 ®opmyJia KOPHEH KBaJIPATHOTO YPaBHEHUS 1

37 Teopema Buera 1

38 Teopema Buera 1

39 Pemenue ypaBHeHUI, CBOASIIUXCS K 1
KBaJIpaTHbIM

40 Pewenne ypaBHEeHUH, CBOIAIIMXCS K 1
KBaJIpaTHbIM

41 ITpocreiinme apoGHO-PAIIMOHATILHBIE YPABHEHHSI 1

42 [pocTeiimme qpoOHO-palMOHATIFHBIE YPAaBHEHHS 1

43 [Ipocreiinme 1poOHO-pallMOHANBHbBIE YPaBHEHUS 1

44 Pemrenne TeKCTOBBIX 3a/1a4 C IOMOLIBIO 1
KBaJIPaTHBIX YPaBHEHUN

45 Pemrenne TeKCTOBBIX 3a71a4 C IOMOLIBIO 1
KBaJIPaTHBIX YPaBHEHUN

Tema 4. Anredpanyeckue BoipaxeHusi. Kpagparusii Tpéxuien (S 4)

46 KBanpatHsiii TpéxdiieH

47 KBapaTHbIil TpEXUICH

48 Pa3noxeHne kBagpaTHOro TpEXUieHa Ha
MHOHTENN

49 Pa3znoxxenne kBagpaTHOro TpéxuieHa Ha 1
MHOXHUTEIH

50 KonTponbhas pabora no teme "KBanparuoie 1
ypaBHeHus1. KBaapaTHbiii Tpéxunen"

Tema 5. YpaBHenusi u HepaBeHcTBa. CucteMbl ypaBHenni (13 1)

51 JIuneliHOEe ypaBHEHHE C JBYMS IIEPEMEHHBIMU, 1
ero rpaduk, npuMepsl peleHus ypaBHEHUH B
LEJIBIX YUCIIax

52 JIuneliHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMU, 1
ero rpaguk, npuMepsl peleHusl ypaBHEHUH B
LEJIBIX YUCIIax

53 JIuneliHOE ypaBHEHME C JBYMs IEPEMEHHBIMU, 1
ero rpaduk, npuMepsl peleHns ypaBHEHU! B
LeJIBIX YUCIax

54 Pemenue cucreM AByX JTMHEHMHBIX YPaBHEHUH C 1
JBYMs1 IEPEMEHHBIMU

55 Pemenue cucreM AByX JTMHEHMHBIX YPaBHEHUH € 1
JBYMsI IEPEMEHHBIMU

56 Peurenue cucreM IByX JUHEHHBIX YPABHEHUN C 1
JBYMsI IEpEMEHHBIMU

57 [Ipumeps! perieHnst CUCTEM HEJIMHENHBIX 1
YPaBHEHUN C ABYMS IEPEMEHHBIMU

58 [Ipumeps! perieHnst cUCTEM HEJIMHENHBIX 1
YPaBHEHUH C ABYMS IEPEMEHHBIMU

59 I'paduueckas uHTEpIIpEeTALIUs YPAaBHEHUS C 1

JIByMs1 IEPEMEHHBIMH U CUCTEM JIMHEWHBIX
yYpaBHEHUH C IByMs MTEpEMEHHBIMU




60 I'paduueckas uHTEpIIpETALIUS YPAaBHEHUS C 1
JIBYMSI IEPEMEHHBIMH U CUCTEM JIMHEWHBIX
yYpaBHEHUH C IByMs MTEpEMEHHBIMU

61 Pemrenne TEKCTOBBIX 3a7a4 € IOMOIIBIO CUCTEM 1
YpaBHEHUH

62 Pemenne TeKCTOBBIX 3aau € IOMOIIbIO CUCTEM 1
YpaBHEHUH

63 Pemienne TEKCTOBBIX 33724 C IIOMOLIBIO CUCTEM 1
YpaBHEHUI

Tema 6. YpaBHenusi u HepaBeHcTBa. HepaBencrna (12 4)

64 YucnoBble HEPABEHCTBA M MX CBOMCTBA 1

65 YucioBble HEPABEHCTBA U MX CBOWCTBA 1

66 HepaBeHCTBO ¢ 0/IHOM MEpEMEHHOM 1

67 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON U 1
UX pellieHne

68 JluHeliHbIe HEpABEHCTBA C OJHOM MEepEeMEHHON U 1
WX pelleHne

69 JluHeliHbIe HEpaBEHCTBA C OJHOM MEpeMEHHON U 1
WX pelleHne

70 CucTeMbl TMHENHBIX HEPABEHCTB C OJHOU 1
MIEPEMEHHOM U UX PEIICHUE

71 CucTeMbl TMHEUHBIX HEPABEHCTB C OJTHOM 1
MIEPEMEHHOM U UX PEIICHUE

72 CucTeMbl TMHEUHBIX HEPABEHCTB C OJTHOM 1
MEPEMEHHOM U UX PEIICHUE

73 N306paxeHnue pemieHns TMHEHHOTO HEpaBEHCTBA 1
Y UX CHUCTEM Ha YHCIOBOU MpAMON

74 N306paxenue peleHns JMHEHHOTO HepaBEHCTBA 1
Y UX CHUCTEM Ha YKCIOBOU MpAMON

75 KonTponbHas pabora no temam "HepaBeHncrsa. 1
Cucrembl ypaBHEeHHIT"

Tema 7. ®ynkuuu. OcHoBHBIe MOHATHS (14 1)

76 [Tonsitne Gpynkuuu. O6macTh onpeaencHus u 1
MHO>KECTBO 3HAYECHU (DYHKIIHH

77 CriocoOsI 3a1anus QyHKIMN 1

78 I'paduk GpyHKuu

79 CBoiicTBa (hyHKLIMH, UX OTOOpaKeHHE Ha
rpaguke

80 UreHue 1 nocTpoeHue rpagukoB GyHKIUH

81 [Tpumeps! rpadgukoB GyHKIUH, OTpaKAIOLIUX 1
pEalIbHBIE NPOLIECCHI

82 DyHKIUY, OTMCHIBAIOIIUE MPSMYIO U 00paTHYIO 1
PONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX IpaduKu

83 l'unepOona

84 lNunep6ona

85 I'paduk Pynkuuum y = x?




86

I'padux pynkum y = x?

87 Oynakun Y =X2, Yy = X3,y = VX, y = |x[;
rpaduueckoe penieHne ypaBHEHUH U CHCTEM
YpaBHEHUH
88 Oyakun Y =X2, Yy = X3,y = VX, y = |x[; 1
rpaduyueckoe perieHne ypaBHEHUH U CHCTEM
YpaBHEHUH
89 KonTtponbHas pabota 110 Teme «DyHKIUm» 1
Tema 8. Hucsa v Boruncjaenusi. CreneHs ¢ nejbiM noxkasaresuem (7 4)
90 CreneHb ¢ 1eIbIM MOKa3aTelIeM
91 CrannmapTHas 3anuch ynciia. Pasmepsl 00beKTOB
OKPYKAOIIEro MUpa (OT JICMEHTAPHBIX YaCTHI]
JI0 KOCMUYECKUX 00BEKTOB), JNIUTEILHOCTh
MIPOIIECCOB B OKPYXKAIOIIIEM MHPE
92 CBoiicTBa CTENEHH C LIEIbIM IOKa3aTeIeM 1
93 CBoiicTBa CTENEHH ¢ LIEIbIM IOKa3aTeaeM 1
94 CBolicTBa CTEIICHU C IICJIBIM ITIOKa3aTeIeM 1
95 CBolicTBa CTEIICHU C IICJIBIM ITOKA3aTeIeM 1
96 KonTponeHast padota mo Teme «CtereHs ¢ 1
LIEJIBIM ITOKa3aTeaeM»
Tema 9. IloBTOpenue u 0600menue (6 1)
97 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAaHU I
98 IToBTOpEHKE OCHOBHBIX MOHATUN U METOJIOB 1
KypcoB 7 u 8 KiaccoB, 00001IeHne 3HAaHU I
99 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1
KypcoB 7 u 8 KjaccoB, 000011eHne 3HAaHU I
100 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1
KypcoB 7 u 8 Kj1accoB, 00001IeHnEe 3HAHU I
101 Wrorosas KOHTPOJbLHas padoTa 1
102 [ToBTOpEHME OCHOBHBIX MOHSATHUI U METOJIOB
KypcoB 7 u 8§ KiaccoB, 000011eHre 3HaHU]
UTOT'O | 102 yaca
9 kJacc
Ne Hara KouaunuecTBO
n/m | miaan | ¢gakr Tema ypoka 4acoB
Tema 1. Yucaa u BorunciieHus. JleicTBuTeabHbIE yncaa (9 4)
1 PannonanbHbIe yncia, uppalMoHaIbHbIE YHCTA, 1
KOHEYHbIE 1 OECKOHEYHBIE IECATUYHBIE IPOOHU
2 MHOK€ECTBO ACHCTBUTEILHBIX YHCEIT, 1
JICHCTBUTEIIbHBIC YMCIIa KaKk 0ECKOHCYHEIC
NECSITUUHBIE TPOOH
3 B3aumMHO 01HO3HAYHOE COOTBETCTBUE MEKIY 1




MHOECTBOM JCUCTBUTEIBHBIX YUCEII U
MHOECTBOM TOYEK KOOPAUHATHOU IPSIMOM

4 CpaBHeHME IEUCTBUTEIBHBIX YHCEIL, 1
apudmeTnuecKue AeUCTBUS C JCHCTBUTEILHBIMU
yHcliaMu

) [IpubnmxE€HHOE 3HaUEHNE BETUYUHBI, TOYHOCTD 1
IpUOIMKEHUS

6 OKpyrJIeHHE YKCe 1

7 OKpyrJIeHne Yrce 1

8 [Ipukuaka u OLleHKa Pe3yabTaTOB BBIUNCICHUN 1

9 KonTponbhas pabota no teme «JlelicTBUTENbHBIE 1
YyHCIay

Tema 2. ®ynkuun (16 4)

10 KBanpatnynas dyukims, e€ rpaduk U CBOHCTBA 1

11 Ksagparnunas ¢yHkiwms, eé rpaduk u cBoiicTBa 1

12 Ksanpatnynas dyukims, e€ rpaduk U CBONCTBA 1

13 [Tapaboua, kKoOOpAMHATHI BEPIIUHBI TAPa0OJIBI, 1
OCh CUMMETPHH MapalboJIbl

14 [Tapabouna, kKoOpAMHATHI BEPIIUHBI TAPa0OJIBI, 1
OCh CHUMMETpPHH MapalboJIbl

15 [TapaGoiia, KOOpAUHATHI BEPIIMHBI TapadOJIbL, 1
OCh CUMMETPHH TapaldoIIbl

16 [TapaGosia, KOOpAUHATHI BEPIIMHBI TapadOJIbL, 1
OCh CUMMETPHH TapaldoIIbl

17 [TapaGoiia, KOOpAUHATHI BEPIIMHBI TapadOJIbL, 1
0Cb CUMMETpPUHU IapadoJIbl

18 [TapaGosia, KOOpAUHATHI BEPIIMHBI TapadOJIbL, 1
0Cb CUMMETPUHU IapaboJIb

19 I'paduku pynxmmit: y = kx, y =kx + b, y=k/x, 1
y=x3, y=vx, y=[x|

20 I'paduku dyukuuit: y = kX, y = kx + b, y=k/X, 1
y=X3, y=VX, y=|X|

21 I'paduxu Gynkumii: y = kx, y =kx + b, y=k/x, 1
y=X3, y=VX, y=|X|

22 I'paduxu Gynkumii: y = kx, y =kx + b, y=k/x, 1
y=X3, y=vX, y=|X|

23 I'paduxu Gynkmmii: y = kx, y =kx + b, y=k/x, 1
y=X3, y=vX, y=|X|

24 I'paduxu Gynkmmii: y = kx, y =kx + b, y=k/x, 1
y=X3, y=VX, y=|X|

25 KonrposeHast pabora no teme "®yHKimn" 1

Tema 3. YpaBHeHMsI 1 HepaBeHCTBA. Y paBHEHHs ¢ OHON nepemenHoii (14 1)

26 JIunelinoe ypaBHeHue. Pelienne ypaBHeHUN, 1
CBOJIAILIMXCS K IMHEWHBIM

27 JIunelinoe ypaBHeHue. Pelienne ypaBHeHUN, 1

CBOJISIIINXCS K TUHEHHBIM




28 KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHU, 1
CBOJSIILIMXCA K KBaJAPAaTHBIM

29 KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHU, 1
CBOJSIILIMXCA K KBAJAPAaTHBIM

30 bukBanparHeie ypaBHEHUS

31 buxBanpartHbie ypaBHEHUs

32 [Ipumepsl penienust ypaBHEHUN TPEThEU U
YETBEPTOM CTENEHEN Pa3JIOKEHUEM Ha
MHO>KUTEIH

33 [Tpumeps! perieHus: ypaBHEHUH TpeTber U 1
YETBEPTOM CTETIEHEN Pa3JIOKEHUEM Ha
MHOKUTEIH

34 Pemenne npo6GHO-paliioHaNbHBIX YPaBHEHUN

35 Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUN

36 Pemrenne TeKCTOBBIX 3324 areOpandecKumM
METOJI0M

37 Pemienne TeKCTOBBIX 3a7a4 aNreOpandecKum 1
METOJI0M

38 Pemenue TeKCTOBBIX 3a1a9 alNreOpandecKum 1
METOJI0M

39 KonTponbhas pabora no Teme "YpaBHEHUS C 1
OJTHOM TIEpeMEHHOMI"

Tema 4. YpaBuenus u HepaBeHcTBa. HepaBencrna (16 4)

40 YucnoBbie HEPABEHCTBA M X CBOMCTBA

41 YucnoBble HEPABEHCTBA U MX CBOMCTBA

42 JIunelinble HEPABEHCTBA C OJTHOM EPEMEHHOM U 1
UX pelleHne

43 JIunelinble HEPABEHCTBA C OJIHOM IEPEMEHHOU U 1
UX pelleHue

44 JIunelinble HEPABEHCTBA C OJIHOM IEPEMEHHOU U 1
UX pelleHne

45 CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM 1
MEPEMEHHOM U UX pelIeHHe

46 CucrteMbl TUHEUHBIX HEPABEHCTB C OJTHOM 1
MEPEMEHHOM U UX pelIeHHe

47 CucrteMbl TUHEUHBIX HEPABEHCTB C OJTHOM 1
IIEPEMEHHON U UX pELICHHE

48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

49 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

51 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

52 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

53 I'paduueckas uHTEpIIpETAIINS HEPABEHCTB U 1
CHUCTEM HEPABEHCTB C JIByMsI [IEpEMEHHBIMU

54 I'paduueckas uHTEpIIpETALIUS HEPABEHCTB U 1

CHUCTECM HCPABCHCTB C IBYMs IICPEMCHHBIMU




55

KonTtponsnas pabora no Teme "HepaBencrsa"

Tema 5. YpaBHenus u HepaBeHcTBa. CucTtembl ypaBHeHuit (14 )

56 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0
rpadux

o7 VYpaBHEHHE € IByMS IIEPEMEHHBIMU U €70
rpaduk

58 Cucrema ByX JIMHEHHBIX YPAaBHEHUH C IBYyMsI
IIEPEMEHHBIMU U €€ PELICHUE

59 Cucrema ByX JIMHEHHBIX YPAaBHEHUH C IBYyMsI
IIEPEMEHHBIMU U €€ pEelLleHUE

60 Cucrema AByX JHHEHHBIX YPABHEHHH C ABYMSI
IIEPEMEHHBIMU U €€ pEelLlIeHUE

61 Cucrema AByX JIMHEHHBIX YpaBHEHHH ¢ IBYyMsI
IIEPEMEHHBIMU U €€ pELLICHUE

62 Pemenune cucrem IByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEHMHOE, a APYroe — BTOPOH
CTETIeHU

63 Pemenune cucrem IByX ypaBHEHUH, OJHO W3
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH
CTETIeHU

64 Pemenue cucreM AByX ypaBHEHM, OJTHO U3
KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOH
CTENEHU

65 Pewrenne cucrem IByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOH
CTENEHU

66 ['padmueckast UHTEpIpETALIUS CUCTEMBI
YPaBHEHUH C IByMs [I€pEMEHHBIMU

67 Pemienne TEKCTOBBIX 3a71a4 alreOpandecKum
croco6om

68 Pemrenne TEeKCTOBBIX 3a71a4 alNreOpanyecKum
croco6om

69 KountponsHas pabota no teme "Cucremsl
ypaBHeHUI"

Tema 6. HucjoBble nocjaeaoBarejbHocTH (15 4)

70 [TonsiTue yncioBOM NOCIEN0BATEILHOCTH

71 3aaHue NocIeI0BaTeIbHOCTH PEKYPPEHTHON
dopmynoit u popmynoit N-ro uiaeHa

72 ApupmeTrueckas 1 reoMeTpuyecKas
porpeccuu

73 ApupmeTrueckas ¥ reoMeTpuyecKas
porpeccuu

74 ®opmynsl N-ro wieHa apupMeTHIecKoit n
reOMETPUYECKO MPOrpeccuii, CyMMbI IEPBBIX N
YJICHOB

75 ®opmynsl N-ro wieHa apuMeTHIecKoit u

FE€OMETPUYECKON IIPOTPECCHM, CyMMBI IEPBBIX N
YJIEHOB




76

@opmynsl N-ro wieHa apupMeTHIecKoi n
reOMETPUYECKON IPOrpeCCuii, CyMMBI IIEPBBIX N
YJICHOB

7

@opmynsl N-ro wieHa apupMeTHIecKoi n
reOMETPUYECKON IPOTrpeECCUii, CyMMBI IIEPBBIX N
YJICHOB

78

@opmyitel N-To wieHa apupMeTHIECKOH 1
reOMETPUYECKON IPOTrpeECCUii, CyMMBI IIEPBBIX N
YJICHOB

79

N3o0paxkenune 4ieHOB apupMeTHIeCKO 1
reOMETPHUYECKON NMPOrpecCuil TOUKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N300pakenue uieHoB apupMeTHUECKON U
reOMETPHUYECKON NMPOrpecCuil TOUKaMu Ha
KOOPJAMHATHOW MIIOCKOCTH

81

JIMHENHBIN ¥ SKCIOHEHIIUATIBbHBIA POCT

82

CnoxHbIE TPOLIEHTHI

83

CnoHbIE POLIEHTHI

84

KontponbHas pabora no teme "Yucnosbie
nocJjeaoBaTeabHoCTH"

PR R -

Tema 7. Ilopropenne, 0600menue, cucreMaTu3anus 3nanmii (18 )

85

[ToBTOpEHME, 0000IIEHNE U CHCTEMaTH3AIINS
3HaHU. 3aMKCh, CPAaBHEHHE, IEUCTBUS C
JEHCTBUTEILHBIMU YMCIIAMH, YUCIIOBAs MpsiMast

86

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3 A
3HaHui. [IpoLeHThI, OTHOIIEHHUS, MPONOPIIUU

87

[ToBTOpeHue, 006001IeHNE U CUCTEMATH3AIUS
3HaHuil. OKpyriieHue, NpuoIMKeHue, OlleHKa

88

[ToBTOpEHME, 0000IIEHNE U CHCTEMaTH3AIINS
3HaHui. Pelenne TeKCTOBEIX 3a1a4
apuMETHYECKUM CTIOCOO0M

89

[ToBTOpEeHUe, 0000IICHNE M CUCTEMATU3AIIHSI
3HaHUWH. PerieHne TeKCTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM

90

[ToBTOpEeHUe, 0000IICHNE M CUCTEMATU3AIIHSI
3HaHUWH. PerieHne TeKCTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM

91

[ToBTOpEHue, 06001IeHNE U cCHCTeMaTU3als
3Hanuil. [IpeoOpazoBanue anredpandeckux
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUSI

92

[ToBTOpEHue, 06001IeHNE U CHCTeMaTU3alIs
3Hanuil. [IpeoOpazoBanue anredpandeckux
BBIPKEHUI, TOMYCTUMbIE 3HAYCHHUSI

93

[ToBTOpEHue, 0600IIeHNE U CHCTeMaTH3alIus
3Hanuil. [IpeoOpazoBanue anredpandeckux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI

94

[ToBTOpEHue, 0600IIeHNE U CHCTeMaTU3alIus




3Hanuii. [IpeoOpazoBanue anredpanveckux
BLIpa)KeHI/II;'I, AOIMYCTUMBIC 3HAYCHUA

95

[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS
3HaHuM. OyHKIMK: IOCTPOEHUE, CBOMCTBA
U3yYCHHBIX ()YHKIUN

96

[ToBTOpEHUE, 0000IICHNE U CHCTEMAaTU3 AL
3HaHuM. OyHKIMK: IOCTPOEHUE, CBOMCTBA
U3yYCHHBIX (PYHKINH

97

[ToBTOpEHUe, 0000IICHNE U CHCTEMAaTU3AIINS
3HaHuM. OyHKIMK: IOCTPOEHUE, CBOMCTBA
U3yYCHHBIX (QyHKINUN

98

[ToBTOpeHnue, 0600IIeHNE U CUCTEMATH3AITUS
3HaHuU. OyHKIMK: IOCTPOEHUE, CBOMCTBA
U3YYEHHBIX QYHKIUI

99

[ToBTOpenue, 0600IIIeHNE U CUCTEMATH3AITHS
3HaHui. ['paduyeckoe pelieHne ypaBHEHUH U UX
CUCTEM

100

[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITIS
3HaHui. ['paduyeckoe penieHne ypaBHEHUH U UX
CUCTEM

101

Wrorosas koHTposbHasA paboTa

102

O00011IeHre U cUCTEMATU3ALINS 3HAHUN

UTOIroO

102 gaca




[IpotHy poBaHo, IPOHYMEPOBAHO 1
CKpEIIEHO neyathio 3.3
(pegepcrsrze  Mper

JMCTOB (a)

k\ \ M.H. 3otoBa




