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MNOACHUTEJIBHAS 3ATIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
00pa30BaHus: OHA 00eCIICYNBACT U3yUeHUE APYTUX JUCIUILIINH, KaK €CTECTBCHHO-
HAygyHOTO, TaK W TYMAaHHUTAPHOTO IUKIOB, €€ OCBOEHHWE HEOOXOAMMO IS
MIPOJOHKEHHS 00pa30BaHMA U B TIOBCEIHEBHOM XKU3HU. Pazputre y 00ydarommxcs
HAyYHBIX TMPEACTABICHUA O TIPOUCXOXKICHUM W CYIHOCTH alnre0pamyecKux
abcTpakiui, crmoco0e OTpaXeHHsI MAaTEMAaTHIECKON HAayKOM SIBJICHHIA U ITPOIIECCOB B
npupoje Y OOIIecTBE, POJIM MAaTEeMaTHYECKOTO MOJACIHMPOBAaHUS B HAyYHOM
MO3HAHUU M B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHS
¥ Ka4eCTB MBIIIUICHUS, HEOOXOAMMBIX ISl alTallii B COBPEMEHHOM IH(PPOBOM
obOmectBe. M3yuenue anreOppl oOecreUMBAET pPa3BUTHE YMEHHUs HaOIIONATh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTYMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS W BBIBOJHI,
dbopmynupoBath yTBepkaeHH. OCBOCHHE Kypca anreOpbl 00ecieunBacT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS OOYyJalomuXCsl: OHM HCIOJB3YIOT JCIyKTUBHBIE U
WHYKTUBHBIE pacCyXJaeHHs, 0000IIeHNEe U KOHKPETU3AINI0, a0CTparupoBaHue 1
aHajoruto. OOyyeHue  anrebpe  mpeanosaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JIeATENBbHOCTH OOYyYaloUIMXCsl, IO3TOMY CaMOCTOSTEIbHOE
peIIeHue 3a1a4 ABISCTCS peanu3aneil JesITeIbHOCTHOTO MIPUHITUIIA O0YUEHUS.

B cTpykType nporpammel yaeOHOTO Kypca «Asredpay N1t OCHOBHOTO OOIIETO
o0pa30BaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUYCCKUE JTMHUU:
«Yucna u BBIYHCICHUS», «ANreOpanueckue BBIPAKCHHS», «YpaBHEHUS W
HepaBeHCTBa», «Dyukmum». Kaxkmas w3 3THX comepkKaTellbHO-METOIUICCKIX
JMHUHN pa3BUBACTCS Ha MPOTHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJICUCTBYS C
JPYyTUMU €ro JuHusMHU. B Xome wu3yueHus y4ueOHOro Kypca OOydarouumcs
MPUXOJUTCS JIOTUYECKHU PACCYX AaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBS3M C ATUM B mporpaMMmy y4eOHOTO Kypca «AnreOpay BKIIOYCHBI
HEKOTOPHIC OCHOBBI JIOTMIKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTUYeCKoro o0pa3oBaHusl M CIIOCOOCTBYIOIIME OBIAJECHUIO OOYyYarOIIMMUCS
OCHOB YHUBEPCAIHHOTO MaTeMaTHIECKOTO s13biKa. CoiepKaTeIbHON U CTPYKTYPHOM
OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISETCS €ro HUHTETPUPOBAHHBIN
Xapakrep.

Conmepxanue yuHHM «YWclIa W BBIYHCICHUS» CIYXUT OCHOBOW IS
JATBHEHIIIET0 M3YyYEeHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOyJaroIIUXCs
JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUSI TTOIH30BATHCS aITOPUTMAMHU, a
TaK)Xe MPUOOPETECHUIO TTPAKTUICCKUX HABBIKOB, HEOOXOIMMBIX JJISI TIOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O 4YMCIie HA YPOBHE OCHOBHOIO OOIIEero oOpa3oBaHUs
CB3aHO C palUOHAJIBHBIMM W HWPPANHUOHATIBHBIMH YHCIIaMH, (POPMUPOBAHHEM



IPEICTABIECHUN O IEUCTBUTEILHOM YHUCIIE. 3aBEPILICHNE OCBOCHUS YUCIOBOM JIMHUN
OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Coneprkanue AByX anre0panyecKux JIMHUN — « AJIreOpandecKre BhIPaKCHHD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYyUaAIOLIUXCS
MaTeMaTHYECKOIo armapara, HEOOXOAMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX PEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
o0miero obpa3zoBaHus y4eOHBIM MaTepuan TPYNIUPYETCs BOKPYT pallOHaIbHBIX
BbIpaXEHUI. AnreOpa IEMOHCTPUPYET 3HAYEHHE MATEMATUKU Kak s3blKa s
IIOCTPOCHMSI MAaTeMAaTHUYECKUX MOJEJEH, OIMCaHHsA IPOLECCOB U  SIBICHUM
peanbHOro Mupa. B 3agaun o0yuenus anreOpe BXOAAT TakkKe JaJIbHEHIIIEe pa3BUTHE
AJITOPUTMHAYECKOTO MBILLJIEHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJI1 OCBOEHHS Kypca
WH()OPMATUKK, W  OBIAJCHHE HABbIKAMU  JENYKTUBHBIX  PaCCyKICHUU.
[TpeoOpa3oBanue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpa)keHUs,
CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue QyHKIHOHAIBbHO-Tpa(QUUECKON JTMHUU HAIIEJICHO HA MOJy4YEeHHE
00y4aroIUMHCS 3HAHUM O PYHKIUAX KaK BaXKHEHIIEH MaTeMaTH4eCKOM MOJIEIHN JIJIst
ONMMCAHUS U HUCCIEAOBAHMS PA3HOOOPA3HBIX MPOLECCOB U SIBICHUN B MPUPOAE U
obmectBe. M3yueHne marepuana crnocoOCTBYET pa3BUTHIO Y 00yYaIOIIUXCS YMEHUS
WCIIOJIB30BATh Pa3jJUYHbIC BBIPAZUTEIBHBIE CPENCTBA SA3bIKA MAaTEMATUKU —
CIIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIAaI B (POpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPBbI.

CommacHo ywyeOHOMY IUTaHy B 7-9 Kjaccax u3ydaercs Yy4deOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3esibl COACpPKaHUS:
«Yucna u  BbIUKCIHCHUS», <«AJreOpanueckue BBIPAXKEHUS», «YpaBHEHHUS W
HEpaBeHCTBa», « DYHKIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce
— 102 yaca (3 yaca B HeJIeINIO).



COAEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEeXod OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHsiTue palMOHANBHOTO YMCIIA, 3alKCh, CpaBHEHUE,
YHOPSAOYMBAHUE  PAIlMOHANIBHBIX  4Hucel. ApudMeruyeckue JeHCTBUS €
palMOHAIIBHBIMYA 4YMCiIamMu. Pemienue 3agad U3 peasbHOW NPAKTUKU HA 4acTH, HA
JpoOu.

CreneHb ¢ HaTypaJlbHBIM TIOKa3aTeleM: OIlpe/esieHne, MNpeoOpa3oBaHue
BBIPQKEHUI HAa OCHOBE OIpENeICHMs, 3aUCh 00bIIMX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U IpoOU B BUAE MPOLEHTOB. Tpu OCHOBHBIEC 3a7ayu Ha
IIPOLIEHTHI, PEIIECHUE 3a7a4 U3 PEATBbHON MPAKTUKH.

[IpuMeHeHE TIPU3HAKOB  JCIMMOCTH, PA3J0KEHHE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEIL.

PeanpHble  3aBUCHMMOCTH, B TOM 4YHCJI€ TMpsiMas W oOparHas
IPONIOPLIHOHAIBHOCTH.

Asire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUS C IIEPEMEHHOM. JlommyCcTUMBIE
3HauYE€HUA NepeMeHHbIX. [IpencraBnenre 3aBUCUMOCTH MEXIY BEIMUMHAMU B BUJIE
dbopmynbl. Beraucnenus mo popmynam. [IpeoGpazoBanue OyKBEHHBIX BBIPAKECHUH,
TOKJECTBEHHO pAaBHbIE BBIPDAXXEHMs, NpaBWia NOpeoOpa3oBaHUs CyMM H
MIPOU3BEACHUI, MPABUIIA PACKPBITHS CKOOOK M MPUBEAEHUS MOJOOHBIX CIIaraeMbIX.

CBoIICTBa CTENEHU C HATYPaAJIbHBIM [TOKA3aTEIEM.

Opnnounenbl U MHOTOWIeHbl. CreneHb MHoroujaeHa. ClokeHHe, BBIYUTaHHE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbI COKPAIIEHHOTO YMHOKEHHUSI: KBaApaTr CyMMBbI
Y KBaApar pasHocTu. @opMyiia pa3HOCTH KBaApaTroB. Pa3nokeHne MHOTO4JIEHOB Ha
MHOXKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHS, NpaBWIa TNPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCWJIbHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YMUCIO KOPHEH JIMHEWHOIO
ypaBHEHUS, pEIICHUE JIMHEUHBIX YpaBHEHUN. COCTaBICHHE YPABHEHU IO YCIIOBUIO
3a7aud. PenieHne TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JBYMs MIEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JIVMHEMHBIX YPaBHEHUW C JByMsl II€pEeMEHHbIMU. PelieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKU. [IprMephl penieHus: TEKCTOBBIX 33a4 C MOMOILbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



KoopauHara Touku Ha mpsMon. YuciioBble TpoMeKyTKU. PaccrossHue mexnay
JByMSI TOUKAMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronpHast cuctema koopaunat, ocu OX u Oy. Abcuucca u opauHara
TOYKU Ha KOOPAMHATHOM IUIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHbIX (OPMYIaMHU.
UreHue rpagukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkiun. I'paduk GyHKImm.
CroiictBa Qynknmii. Jluneitnas ¢ynkus, e€ rpapuk. I'padux dynkumm y = |X|.
['paduueckoe pemienne TMHEWHBIX YPAaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yuciaa v BIYMCICHUA

KBanpatHeiii kopeHb u3 uyucna. [loHsTHe 00 uppalMOHATBLHOM YHCIIE.
Jlecarrunple NpUOIMAKEHUS HpPALMOHANIbHBIX yucen. CBOKWCTBA apu(pMETHUECKUX
KBaJIpaTHBIX KOPHEW M MX MPUMEHEHUE K MPEoOpa30BaHUIO YHCIOBBIX BhIPAKEHUI
Y BBIUUCJIEHUAM. J|eCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ 1ebIM ITOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3allMCh YNCIA.

AnreOpandeckue BbIpaXeHUsIAJIredpandeckue BbIpaskeHust

KBagparHblii TPEXUJIEH, PA3JI0KEHUE KBAIPATHOTO TPEXUICHA HA MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWCTBO alreOpandyeckoil IpoOwu.
CnoxeHue, BbIYMTAHUE, YMHOXEHHE, JICJICHHE ajreOpanyeckux ApoOeit.
PanronanbHble BRIpRXXEHHS U UX ITPeoOpa3oBaHueE.

VYpaBHEHUs 1 HEpaBEHCTBaYPABHEHUSI H HEPABEHCTBA

KBanpatHoe ypaBHeHHe, popMya KOpHEW KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHHM, CBOISAIIMXCA K JIMHEMHBIM W  KBaJPaTHBIM.
[Tpocreiinme qpoOHO-paLlOHABHBIE YPABHEHHUSL.

['paduueckas uHTEpIIpETAIUSl YPABHEHUN C JIBYMSI EPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWW C JABYMs NepeMeHHbIMU. [Ipumepsl pemieHus cuctem
HEJIMHEWHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMHU.

PelieHne TEKCTOBBIX 3aa4 aaredpandyeckKuM criocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHONM MEPEMEHHOM.
PaBHOCUIIBHOCTP HEpaBEHCTB. JIMHEHWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OHOUN MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuuu. O6IaCTh ONPEAEIICHUS U MHOXKECTBO 3HAYEHUN (QYHKIUU.
CrnocoObl 3a1aHust PyHKIHIA.

I'paduk ¢ynkiuu. Yrenue cpoiicTB (yHkuuu mno e€ rpaduxy. IIpumeps
rpad@uKoB QyHKIHI, OTPAKAIOIIUX peabHbIE MTPOLIECCHI.



OyHKIMK, OMUCHIBAOIINE TMPSMYI0 H OOpaTHyl MPOMOPIHOHATHHBIE
3aBHCUMOCTH, uX rpadukn. Oyrkiun Y = X2, ¥ = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia ¥ BIYMCICHUS

PannoHnanbHble ynciaa, UppPalMOHAIBHBIE YHCIIa, KOHEYHbIE U OECKOHEYHBIE
JecATUYHbIe JpoOu. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaK OECKOHEUYHBIE IeCATUUYHBIE IpoOU. B3anMHO 0THO3HAYHOE COOTBETCTBHUE MEXKTY
MHOECTBOM JE€HCTBUTENBHBIX YNACEII U KOOPANHATHOM IIPSMOM.

CpaBHEHHE JIEHCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKHE JEHUCTBHUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

PasMeppl 0OBEKTOB OKpY’KalOLIEro MHpa, JINTEIbHOCTh IPOLIECCOB B
OKPY’KarolIeM MHUpE.

[TpubnmxEHHOE 3HAYEHHE BEIIMYMHBI, TOYHOCTh NMpUONIMKeHus. OKpyIieHue
yucell. [Ipukuaka u onieHKa pe3ynbTaToB BbIUYHACICHHMN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOIAIINXCS K JINHEHHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN PA3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHU. PelieHne TEKCTOBBIX 3aaad
anreOpanvecKuM METOJIOM.

VYpaBHeHUE C ByMsl NEpEMEHHbIMU U ero rpaduk. Pemienune cuctem AByx
JIMHEWHBIX YPAaBHEHHU C JByMs NEPEMEHHBIMU. PellleHne cucteM IByX ypaBHEHH,
OHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM cremeHu. [paduueckas
WHTEpIIpETaLts CUCTEMBl YPABHEHUHN C IByMs IEPEMEHHBIMHU.

PenieHne TEKCTOBBIX 3aj1au alredpandeckuM crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne NMHEMHBIX HEPABEHCTB C ONHOW IEpEeMEHHOM. PemeHue cucrem
JMHEMHBIX HEPAaBEHCTB C OJIHOW IepeMeHHOU. KBagpaTHele HepaBEHCTBA.
['paduueckas wuHTEpmpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanparnunas ¢yskius, e€ rpaduk u cpoiicTBa. [lapabona, KOOpIUHATHI
BEPIIMHBI apadoIIbl, 0Ch CAMMETPHUH MapadoJIbI.

I'paduxu dyskmmii: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBOKCTBA.



HucnoBble mochenoBaTebHOCT  UMCJI0OBBIE MMOCJIEI0BATEIBLHOCTH U
NPOrpeccuu

[loHaTHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJlaHUE TOCJEI0BATEIbHOCTH
pPEeKyppeHTHOI GopmyIoit u GpopmyIoit N-To uieHa.

Apudmernueckass u reoMmerpudeckas mnporpeccun. dopmynsl N-ro vieHa
apru(PpMETUIECKON U TEOMETPUUECKOUN MPOTPECCHIA, CyMMbI MEPBLIX N YJICHOB.

N3o0paxkenrne 4iaeHOB apU(METHUYECKOM M TeOMETPHUYECKON IPOrpeccHid
TOYKAMHA HAa KOOPAMHATHOM TJIOCKOCTHU. JIMHEHMHBIM U SKCIIOHCHUHMAJIBbHBIN POCT.
CnoHbIE NPOLEHTHI.



IINIAHUPYEMBIE  PE3YJIIBTATBI OCBOEHUA  ITPOI'PAMMBI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHHUA IpOrpaMMbl yuyeOHOro Kypca
«Anrebdpa» XapakTepu3yTCs:

1) narpuoTHYecKoe BOCIUTAHUE:

IIPOSIBJIEHUEM HMHTEpeca K NPONUIOMY M  HACTOSAIIEMY POCCHMCKOU
MaTeéMaTHK{, LIEHHOCTHBIM OTHOIIEHHEM K  JOCTH)KCHHSM  POCCUHCKHX
MaTEMaTUKOB M POCCUHCKOM MaTreMaTW4YeCKOM IIKOJIbI, K MCIOIb30BAaHUIO 3THX
JOCTHXKEHHI B IPYTUX HayKax W MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOSI3aHHOCTEW IpakJJaHWHA U peaU3aluu €ro
opaB, IMpPEICTAaBICHUEM O MaTeMaTHYeCKHUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, NMPOLENYp TpakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPHUHIIMIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyaoBO€ BOCIIUTAHUE:

YCTAHOBKOM HA AaKTUBHOE Y4YaCTHE€ B PpEIICHUH NPAKTUYECKUX 3a7ad
MaTeMaTHYeCKOM HaIlpaBlI€HHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTH4Ye€CKOIrO
o0pa30BaHusl Ha TMPOTSKEHUU BCEH KU3HU JUIsl YCIELIHOW MpodecCroHaIbHOM
JESITEIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM H
NOCTPOEHUEM MHJIMBUYaJbHOW TPACKTOPUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HUHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETHYECKOMY  BOCIPHUATHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajJay, PEIIEHUH, pPacCyKICHUH, YMEHHUIO BHUJIETbH
MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPUPOABI U
oOmiecTBa, MOHMMaHUEM MAaTeMaTHYeCKOM HayKu KakK c@epbl 4YelIOBeueCKOil
JEATEIbHOCTH, 3TANOB €€ PAa3BUTHA U 3HAYUMOCTH JJI1 PA3BUTHS LIMBUIIM3ALINM,
OBJIAJICHUEM $I3bIKOM MATEMaTUKU U MaTEeMaTHYeCKOM KyJIbTypOWl KaK CPEICTBOM
NMO3HAHUA MHpA, OBJIAJCHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;



6) ¢usnueckoe BocnMTaHUE, (POPMHPOBAHHME KYJIBTYPbI 310POBbSl H
IMOLMOHAJIBHOIO 0JIATr0NOIyYHsI:

TOTOBHOCTBIO NPHUMEHATh MaTeéMATUYECKHE 3HAHUS B HMHTEpecax CBOEro
37I0pOBbsl,  BEICHHUS  310poBOoro oOpa3a JKHM3HM (340pOBOE  IHTAHUE,
cOAIaHCUPOBAaHHBIA pPEXKUM 3aHATUH M OTAbIXa, pEryaspHas (Qusnueckas
aKTUBHOCTH ), CQOPMHUPOBAHHOCTHIO HaBBIKA pe(IeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO e MpaBa Jpyroro 4YeJI0BeKa;

7) 3Kk0JI0OTHYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MaTEMaTUYECKUX 3HAHUM JUIsl pellieHus 3a1a4 B
00JIaCTU COXPAaHHOCTU OKPY>KAIOIIEH Cpe/bl, IUIAHUPOBAHUS MTOCTYIIKOB U OLICHKH
UX BO3MOXHBIX MOCJIEACTBUM AJII OKPYXKAIOIIEH Cpebl, 0CO3HAHUEM IT100aTbHOTO
XapakTepa SKOJIOTUYECKUX MPOOJIeEM U MyTeN UX pELICHUS;

8) aganTanusa K M3MEHAMIUMCH YCJOBHSIM COLMAJIBbHOW M NPHPOAHOH
cpensbl:

TOTOBHOCTBIO K JEMCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA Yy APYTHX JIOAEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIMH U3 OIIBITA APYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHWM HOBBIX 3HAaHUH, B TOM YHUCIE
(bopMynupoBaTh UAECH, TOHITHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUA U
KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyalllO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBbI30B, TPeOYyIOMIMNA KOHTPMEpP, KOPPEKTUPOBAThH
NPUHUMAEMble pElIeHUs] U JEeUCTBHS, (POPMYIMPOBAaTH M OLEHUBATH PUCKU M
MOCJENCTBUS, POPMUPOBATH OMBIT.

METAHNPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yYeOHbIE 1eHCTBUS

ba3zoBble Jloruyeckue AecTBUS:

® BEBIBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHUYCCKUX
OOBEKTOB, TOHATHH, OTHOIIEHWH MEXIy IOHATUAMH, (OPMYIUPOBATH
OTpECIICHUs]  TOHATUH, YCTAHABIMBaTh CYIISCTBCHHBIH  TPHU3HAK
Kiaccu(ukanuu, OCHOBAaHUSA JJIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHH
MIPOBOAMMOTO aHAJIN34;

e BOCIpPUHUMATH, (GOPMYyIUpOBaTH M  MPeoOpPa30BBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacTHBIC W oOIIue,
YCIIOBHBIE;



® BBLIBIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeurss B (akTax, JaHHBIX, HAOMIONCHHWSIX W YTBEPKIACHUSX,
npeaiaraTb KpUTEPUHU JIJIs1 BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

e JleNlaTh BBIBOJBI C HCIIOJIL30BAHMEM 3aKOHOB JIOTUKH, ACHYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUI IO AaHAJIOTHH;

e pa30uparb JOKa3aTeIbCTBA MAaTEeMAaTUUECKUX YTBEPKICHUM (IIPSMbIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOATENLHO HECIOKHBIE JOKa3aTelbCTBA
MaTeMaTuuecKux (akToB, BBICTPAUBATH APIYMEHTAILIUIO, TPUBOAUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BbpIOMpaTh crnoco0 pemieHus y4eOHOM 3adadn (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELIEHUs, BbIOMpaTh HauMOOJEe MOAXOMAIIUMNA C Y4ETOM
CaMOCTOATENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ncciieqoBare/ibCKie AeHCTBUSA:

® UCIIOJIB30BAaTh BOINPOCHI KaK HCCIEAO0BATENbCKUM MHCTPYMEHT MO3HAHMS,
(GbopMylIMpoBaTh BOIMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENIbHO yCTAHABIMBATh MCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3ULINIO0, MHEHHE;

® IMPOBOJAUTH MO CaMOCTOSTEIIbHO COCTaBIECHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEI0BAaHHUE 10 YCTAHOBICHHUIO 0COOEHHOCTEN
MaTeMaTH4eCKOro 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOM;

® CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIICHUSI U BBIBOJIBI IO PE3yJibTaTaM
MPOBEIEHHOTO HAONIONEHUS, HCCIENOBaHUs, OLEHUBATh JI0CTOBEPHOCTD
MOJIYYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIECHUI;

® T[POrHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOLIECCA, a TAKXKE BbIJIBUTATh
MPEATNOJIOKEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ ungopmanmeii:

® BBISIBJIATH HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(POPMAIUU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEILIECHUS 3a/1a4H;

e BBIOUpaATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
nH(pOpMaIHIO pa3IMYHbIX BUIOB U (HOPM MPEICTABICHUS;

e BpIOMpaTh GoOpMy TpeACTaBICHHUS UHPOpPMAIMU U WUIIOCTPUPOBATH
perraemMbie 3ala4d  CXeMaMH, JuarpaMMmMamMu, HWHOW Tpapukol ©U UX
KOMOMHAIUSIMU;

® OIICHMBATh HAAE&KHOCTh MH(OOpPMAIUU TO KPUTEPHUSAM, MPEITI0KCHHBIM
yuHTesIeM Ui chOPMYIMPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

® BOCHPUHUMATH U POPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMHU

U TEJISIMU OOIIICHMS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHHUS



B YCTHBIX M NMHUCBMEHHBIX TEKCTAX, JABaTh MOSICHEHUS MO XOJAYy PELICHHUS
3aJla4d, KOMMEHTHUPOBATh MIOJYYEHHBIN pE3yibTar;
® B X0/€ 00CYXJIEHHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKAAEMON TEMBI,
npoOseMbl, pelIaeMoi 3a/1a4uu, BbICKA3bIBaTh HUJIEW, HALIEJIEHHBIE HA MOUCK
pelIeHus, COMOCTaBIATh CBOM CYXKIEHHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JHMAJIOra, OOHAPYKUBATh PazlIMYMEe U CXOACTBO MO3UIUHU, B
KOPPEKTHOH opMme GOopMYIHPOBATH PA3HOITIACHS, CBOM BO3PAKCHHS,
® [IPEACTABIATH  PE3yJAbTarTbl  pPEIIEHUs  3aJadyd,  HKCIEPUMEHTA,
UCCJIEZIOBAaHUSA, IPOCKTA, CAMOCTOSITENIbHO BEIONPATh (hOpMaT BBICTYIUICHUS
C y4€TOM 3a/1a4 Mpe3eHTaIuu U 0COOEHHOCTEHN ayTUTOPHUU;
® [IOHUMATh U UCIOIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHAUBUAYAJIbHOM
paboThI IPU PEIICHUU YUYEOHBIX MAaTEMATUUECKUX 3a/1a4;
® [IPUHUMATh L€JIb COBMECTHOM JIEATEIBbHOCTH, TUIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM padoThl, pacnpeneiasTh BUAbl pPadOT, JOroBapHBaTHCH,
o0cyXaarh MPOLECcC U pe3yibrar padoThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;
® Vy4YacTBOBAaTh B TPyHmoBbIX (opmax paboTel (0OCyKIaeHus, OOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIIOIHATH CBOIO YacTh paOOThI
U KOOpPJAMHHUPOBATH CBOU JEWUCTBUSA C JPYTMMU YJI€EHAMH KOMAaH/BbI,
OLICHMBAaTh Ka4€CTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyIUPOBAaHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.
PeryasiTuBHbIC YHHBepcaJbHbIe Y4eOHbIE 1elCTBUA
Camoopranusanus:
® CaMOCTOSITEJIbHO COCTABIISATH IJIaH, aJITOPUTM pEUIeHUs 3a7adu (WU ero
4acTh), BBIOMpATh CIOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTb M KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOW MH(OpMAIUH.
CaMOKOHTPO/Ib, SJMOLIMOHAIbHBIM HHTE/VIEKT:
® RBIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCa U pe3ysibTrara
pELIeHNs] MaTEMATUYECKOM 3a1a4u;
® [IpPEABUAETH TPYIAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PELICHUY 3aa4H,
BHOCUTb KOPPEKTUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OILICHMBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIILHOCTH ITOCTABICHHON LENH U
YCIIOBUSIM, OOBSICHSTH NMPUYMHBI JOCTUKECHUS WU HEIOCTHXKEHUS LENH,
HAXOJUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3VYJ/IBTATBI



K xonmy oOydenuss B 7 Kjacce OOyYarONIUIICS TMONYYUT CIETYIONTHE
MPEAMETHBIE PE3YJIbTaThI:

Yucsia v BbIYMCIEHUS

BolnonHsaTh, coueras yCTHbIE U TMHUCbMEHHBbIE MPHUEMBI, apudMeTHUECKUue
JEHUCTBUS C pAllMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3HaY€HUSI YUCIOBBIX BBIPAXKEHUW, MPUMEHSTh Pa3HOOOpa3HbIC
CroCOOBI U TIPUEMBI BHIYHCIICHUS 3HAYEHUN NPOOHBIX BBIPAKCHUM, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[lepexomuTh OT OAHOW (QOpPMBI 3aUCH YHCEN K JApyroi (mpeoOpa3oBbIBATH
JECATUYHYIO IpOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JIECITUUHYIO JPOOB).

CpaBHUBATh U yIOPSIA0YUBATH PAllMOHAJIbHBIC YUCTIA.

OKpyIIsTh Yncha.

BBINOAHATh NPUKUAKY U OLIEHKY pE3yJbTaTa BhIUUCICHUM, OUEHKY 3HAYECHUM
YUCJIOBBIX BBIPAKCHUM. BBIMONHITE ACHCTBHUS CO CTENEHSMH C HaTypajJbHBIMU
MOKa3aTeJIsIMHU.

[IpuMeHSTh NPU3HAKK ICIIUMOCTH, Pa3JI0KEHUE HAa MHOXKHUTEIN HAaTypalbHbIX
quced.

Pemate npakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHMOHATBHOCTBIO BEJIWYUH, MPOIEHTAMH, HUHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3ajlad ¢ YYETOM OrpaHUYEHUM, CBA3aHHBIX CO CBOWCTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvecKue BbIPaKeHUsI

Hcnonb3oBarh anredbpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSThH €€
B MPOIIECCE OCBOCHUS YUeOHOT0 MaTepuaa.

HaxonuTh 3HaueHusi OyKBEHHBIX BBIPOKEHUM MPU 3aJaHHBIX 3HAUYCHHSIX
MEPEMEHHBIX.

BrImonHATh peoOpa3oBaHus 11EJI0TO BHIPAXKEHUSI B MHOTOUJICH IPUBEICHUEM
MOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINMOAHAT yMHOXXKEHHE OJHOYJICHAa HAa MHOTOYIEH W MHOTOWIeHAa Ha
MHOTOYJICH, MPUMEHSTH (POPMYJIBI KBajipaTa CyMMBbI U KBajipaTa pa3HOCTH.

OcCymecTBISATh PA3JIOKEHHUE MHOTOYIEHOB HAa MHOXHUTEIUW C MOMOIIBIO
BBIHECEHMUSI 32 CKOOKH OOIIEro MHOXKUTEISI, TPYITUPOBKHU CIaraeMbIX, TPUMEHEHUS
dbopmysT COKpaIEHHOTO YMHOXKEHUS.

[IpuMeHsTh MpeoOpazoBaHKsl MHOTOUYJICHOB JIJIsl pEIICHUS Pa3IMUHbIX 3a/1a4 U3
MaTE€MaTHKH, CMEXHBIX MPEIMETOB, U3 peaIbHOI MPAKTUKH.

Hcnonb30Barh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTEJSIMHU IS
peoOpa30BaHUs BBIPAKESHUM.

YpaBHeHMs U HEPABEHCTBA



Pemate nuHElHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, IPUMEHSSA IPaBHIIA
nepexofa OT UCXOIHOTO YPAaBHEHHSI K PABHOCWIBHOMY emy. [IpoBepsiTh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHHSI.

[TpumeHsTh TpaduuecKkue METoAbl IPU PEIIEHUH JIUHEWHBIX YPABHEHUN U UX
CUCTEM.

[Tonbupars mpuMephl Map YHCEN, SBISIOMIMXCS PEIICHUEM JMHEHHOTO
YPaBHEHUS C ABYMS [IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH I'paUK JIMHEHHOTO YPAaBHEHUS C ABYMS
IEPEMEHHBIMHU, MOJIb3YSICh IPAPUKOM, IPUBOJUTH PUMEPHI PELIECHUS YPABHEHHUS.

Pemarb cucteMbl IBYX JIMHEWHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMHU, B TOM
gucle rpaduIecKy.

CocraBiATh M pelIaTh JMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH 110 YCIOBUIO 3a1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y IOJTYYEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakaTh HaA KOOPIAUHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOPAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3AHUCHIBATH YUCIOBBIE MPOMEXKYTKH Ha
anreOpanvecKkoM sI3bIKe.

OtMedars B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh Irpaduku TMHEHHBIX QyHKUIUNA. CTpouTh rpaduk QyHKIMH Y = [X|.

OnuceiBaTh € TOMOILIBIO (PYHKIMA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMS, pPACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCT,
MPOU3BOJIUTEIHLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTh 3HaueHne PyHKLIMHU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuid cnocod MPEACTABICHHUS W aHalM3a WHGMOpMaIH,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB peaIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenuss B 8 kjacce OOyYarOnIuiics TMONYYUT CIETYIONTUE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb3oBarh HayaldbHbIE MPEICTABICHUS O MHOMECTBE JIEUCTBUTEIBHBIX
qycell JJi1 CPaBHEHMsI, OKPYIJICHUSI U BBIYMCIICHUM, N300paxarh ACHCTBUTEIbHBIC
YHCJIAa TOYKAMU HAa KOOPAUHATHOU MPSIMOM.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBAJIPaTHOTO KOPHSA, HAaXOAMTh
KBaJIpaTHbIE KOPHHU, HCIOJb3ysd NpU HEOOXOIUMOCTU KaJbKYJSATOP, BBIMOIHATH
npeoOpa3oBaHUsl BBIPAKEHUN, COAEPXKAIUX KBaJpaTHble KOPHHU, HCIONb3Ys
CBOWCTBa KOPHEW.

Hcnonp3oBarh 3anucu OONBIIMX M MaJbIX YHCET C MOMOUIbIO JAECATHYHBIX
npo0eii u creneHelt yucia 10.



Anre0panvecKue BbIPaKeHUs!

[IpumMeHATP NOHATHE CTENEHW C LEJIbIM  [OKAa3arelieM, BBIITOJIHATH
npeoOpa3oBaHus BRIPAKECHU, COACPKAIINX CTETICHHU C LIETbIM IMOKA3aTEIEM.

BbINONHATH TOXIeCTBEHHBIE TPE0OpPa30BaHUs PAlMOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUN HAJ MHOTOWICHAMH U alireOpandecKuMH JIpOOsSMHU.

PackiianpiBaTh KBaapaTHBIA TPEXWICH HA MHOKUTEIH.

[TpumensaTh mpeoOpa3oBaHus BRIPAKCHUN JIs PEIICHUS PAa3IMYHBIX 3a7a4 13
MaTEMaTHUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON PAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHElHbIC, KBaJpaTHbIE YPAaBHEHHUS W PAlMOHAJbHBIC ypaBHEHHS,
CBOJISIIIIUECS K HUM, CUCTEMBI JIByX YPABHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOINTH IPOCTENIINE UCCIIEIOBAHNSI YPABHEHUNA U CUCTEM YPABHEHUH, B
TOM YHUCJI€ ¢ TPUMEHEHUEM TpaduuecKux MpeacTaBieHud (yCcTaHaBIMBAaTh, UMEET
JY YpaBHEHUE WJIM CUCTEMA YPaBHEHWI PEIICHHS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexomuTh OT cioBeCHOW (OPMYJIMPOBKU 3a7auyd K €€ aireOpanyeckoit
MOJEIIM C TIOMOILIBID COCTABJICHUS YPaBHEHUS WM CHCTEMBl YpPaBHEHUHU,
WHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJTYyYECHHBIN pe3yibTar.

[IpuMEHATh CBOMCTBA YUCIOBBIX HEPABEHCTB /I CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpaduuecKyto
WJUTKOCTPALIMIO0 MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Torumath ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYCHMsI), OMPENCIITh 3HaueHHe (YyHKIUU TO 3HAUYCHUIO
aprymeHTa, OlpenessaTh CBoMcTBa (DyHKUUU 10 €€ rpaduKy.

Crpoutb rpaduku d1eMeHTapHBIX (QYHKIUN BUJA:

y=k/x,y=x2,y =x3,y = |X|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBOH (PyHKIMH
1o e€ rpaduxy.

K xonmy oOydenus B 9 kjacce OOyYarOIIWiiCs TMONYYUT CIETYIONIUE
MPEIMETHBIE PE3YJIHTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBaTh U yHOPSIIOYMBATh PAllMOHATIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BrimonusaTs apudmMeTnyeckue JeHCTBUS C pallMOHAIBHBIMU YUCIIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOIHATH BBIUUCICHHUS C HUppaliOHAIbLHBIMU
YUCJIaAMU.

Haxonute 3Ha4€HUS CTETNIEHEN € LIEJIBIMU MOKA3aTEISIMU U KOPHEU, BBIYUCIISATh
3HAYEHHUSI YUCIIOBBIX BBIPAKECHUI.

OKpyrisiTb  JEUCTBUTENBHBIE YHWCJA, BBIMOIHIATh MPUKUIKY pE3yJbTara
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUM.



YpaBHeHHS U HEpaBeHCTBA

Pemarp nuHEHBIC U KBAapPATHBIC YPAaBHEHUS, YPAaBHECHHUS, CBOISAIIUECS K HUM,
npocTelme JpoOHO-palliOHAIbHBIE YPABHEHHUS.

Pemarb cucteMbl ABYX JUHEHHBIX YpaBHEHUU C JABYMs MEPEMEHHBIMU H
CUCTEMBI JIByX YpaBHEHUH, B KOTOPHIX OJIHO YPABHEHUE HE SBIISCTCS JTMHEHHBIM.

Pemate TEKCTOBBIE 3alayu  aiareOpanyeckuM CIOCOOOM C  MOMOIUIBIO
COCTaBJICHUS YPAaBHECHHsI HJIM CHCTEMBI IBYX YPaBHECHUM C ABYMS ITEPEMEHHBIMHU.

[IpoBoauTh TpOCTEIlINe UCCIEAOBaHUS YPABHEHU U CUCTEM YPaBHEHHU, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpaduuecKux MpeacTaBieHn (ycTaHaBIMBaTh, UMEET
JY ypaBHEHHE WJIM CHUCTEMa YpaBHEHHM pEIIeHHs, €CId UMEET, TO CKOJbKO, U
npouee).

Pemrate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, W300paxarb
pelieHrue HEePaBEHCTB Ha YMCJIOBOW MPSMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemrats cucTemMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMBI HEPABEHCTB Ha YHCIOBOM
IPSIMOM, 3aITUCHIBATh PEIICHUE C TTIOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NP PEIICHUN PA3TUYHBIX 33]1au.

DOyHKUIMHA

Pacnio3naBarh (yHKIMM W3y4YeHHBIX BHJIOB. [loka3bIBaTh CXeMaTUYECKH

PacIoioKeHNEe Ha KOOPIMHATHOM TUTOCKOCTH rpadukoB GyHKIwmiA Buga: Y = KX, y =
kx +b,y=k/Ix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBECHMOCTH OT 3HaYCHUI
K02 UITMEHTOB, ONMMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth U M300paXkaTh CXeMaTuuecKu rpaduKu KBaAPATUUHBIX (PYHKIIHH,
OIKCHIBATh CBOMCTBA KBaIpaTUYHBIX (PYHKLIMN MO UX rpapuKam.

Pacno3naBarh kBagpaTHuHyo (YHKUIHIO 1O (popmyre, TPUBOJUTH MPUMEPHI
KBaJIPaTUYHbBIX (PYHKIMI U3 peanbHOU KU3HU, GU3UKH, TEOMETPHUHU.

YucsioBble 0C/I€10BATEILHOCTH H IIPOrPecCuu

Pacno3naBarb apu(pMeTHYECKyI0 U TEOMETPUUECKYIO TPOrPECCUH MPHU Pa3HbIX
criocobax 3a7aHusl.

BbIMONHATL  BBIYMCIEHHMS C  HUCIOJIb30BaHMEM (QopMya N-To  4jieHa
apru(PpMETUYECKON U TEOMETPUUYECKOUN MPOTPECCHiA, CyMMbI ITEPBHIX N YJICHOB.

N300paxarh wIE€Hbl TOCIEAOBAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YMCJIOBBIMU ITOCJEIOBAaTENBHOCTAMH, B TOM
YUCIIe 3a/1a4M U3 pPEeaIbHON KHU3HU (C UCIOJIB30BAHUEM KaJbKYISATOPA, HU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4acos
Ne m/ H
gt AUMEHOBAIIHE PAXIEIOn 1 TEM HPOrPAMMEL Bcero KonTtpoJibHbie padoThl IIpakTH4eckue
padoThbI

1 Uwcna v BBIYUCIICHUS. ParimoHanpHbIe Yrciia 25 2 0
2 VYpaBHEHUsI 1 HEpPABEHCTBA 20 2 0
3 Koopnunars! u rpaguku. OyHkunu 24 2 0
4 AnrebpandecKkre BIPAKCHUS 27 3 0
5 [ToBTOpEeHME U 0000IICHIE 6 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 10 0



8 KUIIACC

KoaunyecTBO 4yacoB
HaunmeHnoBaHue pa3xejioB 1 TEM

Ne i/m KonTpoabHble IIpakTHYeckue
NPOrpamMMbl Bcero
padoTbl padoTbI

1 Anrebpanyeckue BbIpaXKeHHUs. 15 1 0
Anrebpanyeckas 1poOb

5 Yucna u Beiuncnenus. KBaaparuoie 15 1 0
KOpHH

3 VYpaBHEHHUS U HEPABEHCTBA. 15 1 0
KBaznparHbie ypaBHEHUs

4 Anrebpanyeckue BbIpaXKeHHUS. 5 1 0

KBagparnsiii TpéxuiieH

Yucna u Beruncienus. CTeneHs ¢
LEJIbIM ITOKa3aTesieM

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI

6 . 13 1 0
YpaBHCHHIA
; VYpaBHEHHMS U HEPABEHCTBA. 12 1 0
HepasenctBa
8 Oynkuun. OCHOBHbBIE TOHATHUS 5 1 0
9 Oynkuuu. Yncnossle GyHKIUU 9 1 0
10 [ToBTOpeHue u o0oOIIeHHE 6 1 0
OBUIEE KOJIMYECTBO
YACOB IIO 102 10

[TPOT'PAMME
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9 KIIACC

KoaunyecTBo 4yacoB

Ne ni/m HaumeHoBaHue pa3/iesioB U TeM MPOrpaMMbl Beero KonTposbHble IIpakTnyeckune
padoTbl padoTbI

Uucna v BeruuciaeHus. JlecTBUTENBHBIC YK CIIa 9 1 0
VYpaBHEeHUS 1 HEPABEHCTBA. YPaBHEHUS C OJTHOU 14 5 0
MIePEeMEHHOMN

VYpaBHenust u HepaBeHcTBa. CHcTEMBl ypaBHEHUN 14 1 0
VYpaBHeHHs 1 HepaBeHCTBAa. HepaBeHcTBa 16 1 0
OyHKIUU 16 1 0
YucIioBbIE MMOCIIEN0BATEIBHOCTHA 15 2 0
[ToBTOpEeHue, 0600IICHNE, CHCTEMAaTH3aIUsl 3HAHUH 18 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9



IHOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC

Ne i/

Lo N o o1 b

10

11

12

Tema ypoka

[TonsiTHEe paLMOHAIBHOIO YUCIA
Apudmernueckue 1eiUCTBUS C
palMOHAILHBIMU YU CIIaMU
Apudmernueckue 1eNUCTBUS C
palMOHAIBHBIMU YU CIIaMU
Apudmernueckue 1eHCTBUS €
paloHaIbHBIMU YHCIAMU
byKBeHHBIE BBIPAKEHUS
Ilepemennsle. JlonycTrmbie
3HaYEHMsI IEPEMEHHBIX

Bxoanast koHTposibHAs paboTa
CpaBHeHue, ynopsijouMBaHue
PalMOHATIBHBIX YHCET
CpaBHeHue, ynopsijouMBaHue
palOHAaIbHBIX YNCEN

CBolicTBa 1elCTBUI HaJ YMCIaMU
[TpeoOpa3oBaHue OyKBEHHBIX
BBIPaXEHH, pacKpbITHE CKOOOK 1
MpHUBE/IEHUE MOAOOHBIX CIIaraeMbIxX
[IpeoOpazoBanne OyKBEHHBIX
BBIPaXXEHH, pacKpbITHE CKOOOK 1
MpHUBEJIEHUE MOA00OHBIX CIaraeMbIxX

KoaunuecTBO 4acoB

Bcero

e e

-

KonTpoiabHbie

padoThbI

o O o

IIpakTHyeckue

padoThbI

o O O o o

(@)

Jlara
U3yYEeHUS



13

14

15

16

17

18

19

20

21
22
23

24

25
26

27

28
29

[IpeoOpa3zoBanre OyKBEHHBIX
BBIPQ)KEHUH, PACKPBITHE CKOOOK H
NPUBEACHUE MTOTOOHBIX CIaraeMbIX
VYpaBHEHHE U €r0 KOPHU
JInHeitHOE ypaBHEHHE C OQHOM
MIEPEMEHHOM, peIIeHUE JTMHEUHBIX
ypaBHEHU M

JIunelinoe ypaBHEHHUE C OHOU
MEPEMEHHOM, pelICHUE JIMHEHHBIX
YpaBHEHU I

Pemenne 3amaq ¢ momoupsro
YpaBHEHU I

Pemenne 3amaq ¢ momoupsro
YpaBHEHUU

Pemenue 3aau ¢ momMouspto
ypaBHEHUNU

KonTponbhas pabota Ne2 no Teme
"JIuHeilHble ypaBHEHUS"
DopMyitbl

HucnoBsle IPOMEKYTKH

[TonsiTue pyHKIUN

Brruucnenue 3HaueHuit GyHKIMN 1O

bopmye

I'padux Gynkuun

I'padux Gynkumn

[Tpsimast mponopLHMOHATIBHOCTD U €€
rpadux

[IpsiMast MpONOPIMOHAIBHOCTB U €€
rpaduk

Jluneiinas QyHKIusS

R = e T el = T

|
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30
31

32

33

34
35
36

37

38

39
40
41

42

43

44
45

46

47

Jlunetinas GyHkms

[TocTpoenue rpaduka JIMHEHHOMI
byHKIAH

3ananue QYHKIMHA HeCKOJIbKIUMH
dopmynamu

KonTponsHas padoraNe3 mo teme "
OyHkIUu"

CreneHs ¢ HaTypaJIbHBIM
MoKa3areiemM

YMHOXEHUE U I€JIEHUE CTENIEHEN
CBo¥iCTBa CTEIICHU C HATYPaTbHBIM
1oKa3arejieM

BosBenenue B creneHb
MIPOU3BENICHUS U CTEIICHU
CBoiicTBa CTENEHU C HATypaTbHBIM
MoKa3arenemM

OpfHOUJIEH U €T0 CTaHIapPTHBIN BUJ
YMHOKEHHE OJHOYICHOB
Bo3Benenue ogHousieHa B CTENIEHb
I'padpux pynkuuum y =x2, y=x3 u ux
rpaduxu

KontponwsHas pabora 3a mepBoe
MONYTOIHE

(0] MPOCTHIX U COCTABHBIX YHUCJIAX

MHoOro4ieHsl
CrnoxxeHre ¥ BEIYUTaHHUE
MHOTOYJICHOB
CnoxeHre, BEIYUTaHUE
MHOTOYJICHOB

e

I
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48

49

50

51

52

53

54

55

56

57

58

59

60
61
62

CroxeHue, BBIMUTAaHUE, YMHOKEHHUE
MHOTO4JICHOB

YMHOKEHUE OTHOWICHA Ha
MHOTO4YJICH

YMHOKEHUE OJTHOWICHA Ha
MHOTOYJIEH

YMHOKEHHE OJJHOUYJIEHA HA
MHOTOYJIEH

BriHeceHue 00111ero MHOKHUTEIS 3a
CKOOKH

Brinecenue o01iero MHOKHUTENS 32
CKOOKH

Brinencenue o01iero MHOXHUTENS 32
CKOOKH

BriHeHceHre 00111ero MHOKHUTES 32
CKOOKH

KonTponbhas pabotaNe5 no teme: "
CymMa, pa3HOCTh MHOTOUYJICHOB"
YMHOXEHHE MHOTOWICHA Ha
MHOTOYJIEH

YMHOXEHHE MHOTOWICHA Ha
MHOTO4JIEH

Paznoxenue MHOrouneHa Ha
MHOKHUTENN CIIOCOOOM TPYIITUPOBKU
Paznoxenue MHOrouneHa Ha
MHOKHUTENN CIIOCOOOM TPYTIITUPOBKU
Jlenenue ¢ ocTarkoM

KontponpsHas paboralNe6 mo teme
"[Ipon3BeneHNss MHOTOWIECHOB"



63

64

65

66

67

68

69

70

71

72

73

74

75

BosBenenue B kBaapar u B Ky0
CYMMBI H Pa3HOCTH JIBYX
BBIPAKCHUIB

Bo3sBenenue B kBagpar u B Ky0
CYMMBI H Pa3HOCTH JIBYX
BbIpAXKEHUI

PasnosxeHne MHOTOUJICHOB Ha
MHOKHUTEJU C TIOMOIIBI0 (HOpMYI
KBaJlpara CyMMbI U Pa3HOCTH
PaznoxxeHne MHOro4I€HOB Ha
MHOKHUTEJIN C TIOMOIIBLI0 (HhOpMYIT
Paznoxxenne MHOTOYJIEHOB HA
MHOKHUTEJIN C TIOMOIIBI0 (HOpMYIT
YMHOXXEHUE Pa3HOCTH JIByX
BBIPQXECHHUI HAa UX CyMMY
YMHOXEHHE pa3HOCTH JIBYX
BBIPQXEHHI HAa UX CyMMY

Pa3znoxenue pasHOCTH KBaJIpaToB Ha

MHOXHUTCIIN

Pa3znoxenue pasHOCTH KBaJIpaToB Ha

MHOXHUTCIIN

PaznoxxeHne Ha MHOXKUTEIU CYMMBbI

U pa3HOCTH KyOOB
KonTponbshas pabora "7 no teme: "
DopMyIIBl COKPALIEHHOTO
YMHOXEHHA"

[TpeobpazoBanue 1171010
BBIPa)KEHUS] B MHOTOWJICH
[TpeobpazoBanue 1171010
BBIPa)KEHUS B MHOTOYJICH



76

77

78
79

80

81

82

83

84

85

86
87
88
89
90
91

92

93

94

[IpumeHeHue pa3IMYHBIX CIIOCOO0B
JUISL pa3JI0OAKEHHsI HA MHOXKUTENN
[TpuMeHeHne pa3nUUHBIX CIIOCOO0B
JUISL pa3JI0AKEHUsI HA MHOXKUTENN
Bo3Benenue qBy4diieHa B CTENEHb
BosBenenue nByusieHa B CTENECHb
KontpomnpHas padora Ne® mmo teme:
"[IpeoOpazoBanue BeIpaKeHUM"
JluneitHOE ypaBHEHUE C IBYMS
NEPEMEHHBIMH U €T0 TpaduK
JInHeitHOE ypaBHEHHE C IBYMSI
NEPEMEHHBIMH U €T0 TpaduK
Cucrema /1ByX JTMHEWHBIX
YpaBHEHHUH C AByMS IepEeMEHHBIMU
Cucrema IByX JTHHEHHBIX
YpaBHEHHUH C AByMS IepeMEHHBIMU
Cucrema IByX JTHHEHHBIX
YpaBHEHHI C IByMs IEPEMEHHBIMH
Croco0 moacTaHOBKHU

Croco0 moacTaHOBKHU

Croco0 moacTaHOBKHU

Criocob cinoxxeHust

Criocob cioxxeHust

Criocob cioxeHust

Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM
YpPaBHEHUNU

Pemienue 3a1au ¢ MOMOIIBIO CUCTEM
ypaBHEHUU

JInHeliHble HEpAaBEHCTBA C IByMS
MEPEMEHHBIMH U UX CUCTEMBI

I
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KontpomnpHas padorta Ne9 mo teme:

95 | . o
CucreMbl TUHEHHBIX YPaBHCHUN

9 [ToBTOpEHNE OCHOBHBIX MOHATHHA U
METOZOB 3a Kypc 7 Kj1acca
[ToBTOpEHNE OCHOBHBIX MOHATHHA U

97 METOJIOB Kypca 7 Kiacca,
000011IeH1E 3HAHUI

98 Hrorosas koHTpobHas paboTa
[ToBTOpEHNE OCHOBHBIX MOHATUH U

99 METO/IOB Kypca 7 Kiacca,
00o01IeHne 3HaHUI
[ToBTOpEHME OCHOBHBIX MTOHATHHA U

100 METOJIOB Kypca 7 Kiacca,

000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
101 METOZOB Kypca 7 Kiacca,
0000111eHIEe 3HAHU
[ToBTOpEHNE OCHOBHBIX MTOHATHHA U
102 METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUT
OBIIEE KOJIMYECTBO YACOB TIIO
[MTPOI'PAMME 102

10



8 KUIIACC

Ne i/

~ w N

10
11

12

13

14

15
16

Tema ypoka

Anrebpanyeckas 1poOb

OCHOBHOE CBOMCTBO ayireOpandecKor Apoou
Cokpaiienue apooei

CrnoxxeHue, BBIUUTAHHE ATeOpPandecKix
npobeit

CrnoxeHue, BBIYUTaHHE aNre0OpandecKux
npobei

CrnoxeHue U BbIYUTaHUE Apo0Oei C pa3HBIMU
3HaMEHaTelsIMU

CrnoxeHue U BbIYUTaHUE Apo0Oei C pa3HBIMU
3HAMEHATEeISIMU

KontponsHas padorta Nel (BXomHOM KOHTPOJI)
YMHOXKEHHE anredpandeckux napodei
BosBenenue apobeit B cTeneHb

Jenenue npobeit

[TpeoOpa3zoBanue BhIpaXKEHUMN, COAEPKAIIUX
anreOpanyeckue 1poou

[TpeoOpa3zoBanue BBIpaXKEHUMN, COAEPIKAIIUX
anreOpanyeckue 1poou

DyHKIIUH, OTTUCHIBAIOIIHE OOPATHYIO
MPOTIOPIIMOHAIIFHBIE 3aBUCHMOCTH, UX
rpaduxu

[IpencraBnenne npodu B BUAEC CyMMBI Ipo0eit
KonTponbshas pabora Ne2 o Teme:
"ITpou3Benenue u yactHoE Apodeit”

KoaunuecTBO 4acoB

Bcero

e

e

KonTpoabHble

padoTbI

o o O O

o O oo O

IIpakTHyeckue

padoThbI

o o O O

O O O oo o

Jlara
U3yYEeHUS



17
18
19
20

21
22
23
24
25

26

27

28

29
30
31

32
33
34
35
36

37

JleiicTBUTENIbHBIC YHCIIa

KBazaparHblii KOpEHb U3 YUCIIA

[TonsiTue 06 MpparMoOHAIEHOM YHCIIe
VYpaBHeHue BUAa X*> = a

JecsTuunble TPUOTMKEHUS UPPALMOHATBHBIX
4yucel

@yHKIMU y = VX

CpoiicTBa apu(pMeTHUECKUX KBAIPATHBIX
KOpHEH

KBaapaTHelii KOPEHb U3 CTENIEHU
KontponbsHnas pabora Ne3 no teme: "
ApudmeTnueckuil KBaJpaTHbIA KOPEHB"
[IpeoOpa3oBaHue YHUCIOBBIX BbIPAKEHUM,
COJEpIKAIINX KBaJpaTHbIE KOPHU
[TpeoOpa3oBaHue YHCIOBBIX BEIPAXKEHUI,
COJEpKAIINX KBaJpaTHbIE KOPHU
[TpeoOpa3oBaHue YHCIOBBIX BEIPAKEHUI,
coJiepKallluX KBaJpaTHble KOPHU
[Tpeobpa3oBaHue YHUCIOBBIX BbIPAKEHUM,
coJiep KallluX KBaJpaTHbIe KOPHU
[IpeoOpa3zoBaHue NBONHBIX PaIUKaIOB
KonTponbhas padora Ned4 o Teme:
"IIpumenenue cBoiictB KBagparHoro kopHs"
HenonHoe kBaapaTHOE ypaBHEHUE
HenonHoe kBaapaTHOE ypaBHEHUE
®opmyIa KOpHEN KBaJpaTHOTO ypPaBHEHUS
®opmyIa KOpHEH KBaJpaTHOTO ypaBHEHUS
®opmyIa KOpHEH KBaJpaTHOTO ypaBHEHUS
Perienne TeKCTOBBIX 3a/1a4 C TOMOILBIO
KBAJ[PaTHBIX YPaBHEHUN

R = e = = T = = =
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38
39
40

41
42

43

44

45

46

47

48
49
50
51

52

53

54

Pemenune TeKCTOBBIX 3a/1a4 € TOMOILBIO
KBa/IpaTHBIX YPAaBHEHUN

Teopema Buera

KonTponbenas pabora #5 no Teme "KBanparabie
ypaBHEeHHUA"

KBanparnsiii Tpéxuiien

KBagparnsiii Tpéxuiien

Pa3znoxenue kBagparHoro TpéxujieHa Ha
MHOXXHUTEIN

Pa3znoxenue kBagparHOro Tpéx4jieHa Ha
MHOYKUTENN

Pa3znoxenue kBagpaTHOro TpexwIeHa Ha
MHOYKUTENN

[Tpocreiimme qpoOHO-pallMOHATBHBIE
YpaBHEHHUS

[Tpocreiimue ApoOHO-paLlMOHATIBLHBIE
YpaBHEHHUS

JpobHO-palioHaNbHbIE YpaBHEHUS

Pewmenne 3anaq

Pemenne 3anaq

Pemenne 3anaq

JIuneiiHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU,
ero rpaduk, IpUMepsl PelIeHns ypaBHEHUH B
LEJIBIX YUCIIaX

JIuneiiHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU,
ero rpaduk, IpUMepsl PeLIeHNs] ypaBHEHUN B
LEJbIX YHCIax

Pemienne cucreM IByX JIMHEHWHBIX YPABHEHH C
JBYM$ [T€PEMEHHBIMU
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55

56

57

58

59

60

61
62
63

64

65
66
67

68

69
70

71

72

['padmueckas uHTEpNpeTaLs yPaBHEHUS C
JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH C AByMS IEpEMEHHBIMU
['paduueckas HHTEpIpETALINS YPABHEHUS C
JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHHH C AByMs [IEPEMEHHBIMU

Perienne cucreM IByX JIMHEHUHBIX YPABHEHU C
JBYMs IEPEMEHHBIMU

Pemenue cuctem ByX JIMHEWHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMU

Pemenue TekcTOBBIX 3a/1a4 ¢ IOMOILBIO CUCTEM
YpaBHEHU I

Pemenuie TekcTOBBIX 3a/1a4 ¢ IOMOILBIO CUCTEM
YpaBHEHUU

VYpaBHEHME ¢ TapaMeTpoOM

YpaBHEHME ¢ TapaMeTpoOM

YpaBHEHME ¢ TapaMeTpoOM

KontponbsHas padora Neb no tema: "
KBanparuslii Tpexuien"

HucnoBsle HEPaBEHCTBA U UX CBOMCTBA
HucnoBsle HEPaBEHCTBA U UX CBOMCTBA
CBolicTBa YNCIIOBBIX HEPABEHCTB

CrnoxeHne 1 yMHO)KEHUE YNCIIOBBIX
HEPABEHCTB

[Tepeceuenue u 0ObeAMHEHNE

YucnoBble IPOMEKYTKU

JInHeliHbIE HEPABEHCTBA C OAHOW NTEPEMEHHOMN
U UX peleHue

JIuHeliHbIE HEPABEHCTBA C OAHOW ITEPEMEHHOMN
U UX PELICHUE
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73

74

75
76
77

78

79
80
81
82
83
84
85
86
87
88
89

90
91
92

93

CucTeMbl TUHEHHBIX HEPABEHCTB C OTHOU
IIEPEMEHHOM U UX PEILICHUE

CucreMbl TUHENHBIX HEPABEHCTB C OHOM
IIEPEMEHHOM U UX PEILICHUE
KonTponphas padoraNe7 mo Temam
"Hepasencrtna"

[TonsiTne pyHKIIMM

O0macth OIIpCACIICHUSA U MHOXKCCTBO 3HAYCHUM

byHKIMH

CaoiicTBa QyHKIHH, UX OTOOpAKCHHE HA
rpaduke

['paduk pyHkImu

Urenue u noctpoeHue rpadukoB GyHKIUH
CaoiicTBa IMHEHHON QyHKIIUU

CoiicTBa uHEHHON PyHKIIMK

CoiicTBa uHEHHON pyHKIIMK

OyHkmn Y = VX, Y = K/X, CBOHCTBa
OyHKIMSA y=K/X

[lenas u apoOHas yacTh yucia

[lenas u apoOHas yacTh yucia

[lenas u apoOHas yacTh yucia
KonTponbhas pabotaNe8 no teme: "®yHkius"
Omnpenenenne CTENEHHU € LEIBIM
OTpHULATEIbHBIM [T0KA3aTeIEM

CBolicTBa CTENEHN C LIEJBIM [10KA3aTEIEM
CBolicTBa CTENEHN C LIEJBIM [10KA3aTEIEM
CrangaprtHas 3anuch uncia. Pazmepsl
00BEKTOB OKpYKaroliero Mmupa (ot
3JIEMEHTAPHBIX YaCTHIL 1O KOCMHYECKUX

-
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94
95
96

97

98
99
100

101

102

00BEKTOB), NITUTEIBHOCTH MPOIIECCOB B
OKpY>KarollleM MUpe

Pemrenue 3a1a4 ¢ ManbIMu U OOJIBITUMEU
YUCIIaMHU

Oynkuun y= 1/X 1 X CBOHWCTBa
KontpomnpHas padotaNe9 o teme: "Crenens ¢
[EJILIM IToKa3areyieM"

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOIOB
KypcoB 7 u 8 Ki1accoB, 00001IeHe 3HaHU]
IToBTOpEHNE OCHOBHBIX MOHITUI U METOAOB
KypcoB 7 1 8 KJ1accoB, 0000IIeHNEe 3HAHUT
WTorosas kOHTpoJibHAs paboTa
IToBTOpEHNE OCHOBHBIX MOHITUI U METOAOB
KypcoB 7 u 8 Ki1accoB, 00001IeHe 3HaHU]
[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB
KypcoB 7 U 8 Ki1accoB, 000011IeHNEe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METO/IOB
KypcoB 7 1 8 KjaccoB, 00001eHre 3HAHU I
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9 KIIACC

Ne i/

co N o o

10

Tema ypoka

PanuonaneHble yncia,
VPPaLMOHAIILHBIEC YK CIIA, KOHEYHBIE
1 OECKOHEUHBIE IECATUIHBIC APOOH
MHO)eCcTBO 1eHCTBUTENIBHBIX
YHCell; JeMCTBUTENbHBIEC YK CIIa KaK
OeCKOHEUHbIE JECATUYHbIE IPOOU
B3aumHO ogHO3HAYHOE
COOTBETCTBUE MEKIY MHOKECTBOM
JNEHCTBUTEIIBHBIX YHCE U
MHOKECTBOM TOYEK KOOPIAMHATHOM
IPSAMOi

CpaBHeHuE 1eHCTBUTENBHBIX YUCEII,
apudMeTUIeCKue ICUCTBUS C
JENCTBUTENbHBIMU YUCIIaMU
CpaBHeHUE ENCTBUTENBHBIX YUCEI
[TpubnmxEnHOE 3HaUeHHE
BEJINYMHBI, TOYHOCTb MPUOIMKEHUS
Oxpymienue uucen

KonTponbhas padoralNel (BXxomHOi
KOHTPOJIb)

Pa3meprl 00BEKTOB OKPYKArOIIETO
Mupa

[TpakTHKO-OpHEHTHUPOBAHHbBIE
3a1aun

KoaunuecTBO 4acoB

Bcero

S

KonTpoiabHbie

padoThI

o O o

IIpakTHYeckue

padoTbI

o O O o

Jlara
H3yUYeHUs



11

12

13
14
15

16

17

18

19

20

21

22

23

24

25

[TpakTHKO-OpHEHTUPOBAHHbIE
3a/1aun

TO4YHOCTB IPEACTABICHUS
NeHCTBUTEIBHBIX YUCEI
KonTponbnas padoralNe 2mo teme:
"Yucna 1 BBIYUCICHUS"

CBoliCcTBa YETHOCTH U HEYETHOCTHU
CBoiicTBa 4ETHOCTH U HEUETHOCTH
byHKIMH

CBoiicTBa YETHOCTH M HEUYETHOCTH
byHKIIMN

I'paduku Gpynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'padpuxu Pynkuumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'padpuxu Pynkuumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
KBanparuunast pynkuus, e€ rpadux
Y CBOMCTBA

KBanparuunast pynkuus, e€ rpadux
Y CBOMCTBA

KBagparnunas ¢pyHkuus, e€ rpagux
U CBOMCTBA

[Tapa6osna, KoOpAMHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPUHU
napaboibl

[TocTpoenue rpaduxa
KBaJ[paTHYHON (QYHKITUH
[TocTpoenue rpaduxa
KBaJ[paTUYHON (PyHKIUH



26

27
28

29
30

31

32
33

34

35

36

37

38

39

40

41

[Toctpoenue rpaduka
KBaJ[paTUYHON (PYHKIIUH
JpoOHo-nuneliHast GpyHKIHS
JpoOHo-nuneliHas GpyHKIHS
KonTponbshas pabota Ne3 no Teme
"®yHkuun"

Ilenoe ypaBHEHHE U €r0 KOPHU
KBanparHoe ypaBHeHue. Pemenue
YPaBHEHHH, CBOASLIMXCS K
KBaJ[paTHBIM

bukBanparHble ypaBHEHHS
Pemenue npoOHO-palioOHaIbHBIX
YpaBHEHU I

Pemenune qpoOHO-paninoHaIbHBIX
ypaBHEHUNU

Pemienne TeKCTOBBIX 3a/1a4
anreOpanyecKuM METOI0M
Pemrenne TekcTOBBIX 3a1a4
anreOpanvdecKuM METOI0M
KontponsHas paboraNed4 o reme"
VYpaBHenue"

KBagparHble HepaBeHCTBA U UX
peleHue

KBagparHble HepaBeHCTBA U UX
pelieHue

Pemienue HepaBeHCTB METOZIOM
WHTEPBAJIOB

KBanparHbie HepaBEeHCTBA U X
pelieHne

R L

o » O O O

o O o o o



42

43

44

45

46

47

48

49

50

51

52

HekoTopsie npueMsl penieHus
LIEJIbIX YPABHEHUI

KonTponbshas pabota Ne5 o Teme
"Hepasencrpa"

YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU
U ero rpaduk

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU
U ero rpaduk

Cucrema 1ByX JIMHEUHBIX
ypaBHEHUU C ABYMsI IEPEMEHHBIMU
U €€ pereHne

Cucrema /1ByX JTMHEWHBIX
ypaBHEHUU C ABYMsI IEPEMEHHBIMU
U €€ penieHne

Cucrema 1ByX JIMHEUHBIX
YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
U €€ penieHue

Cucrema 1ByX JTUHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ pemeHne

Pemenue cucreM nByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTEIEHU
Pemenue cucreM nByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTEIEHU
Pemenue cucreM ABYX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIPyroe — BTOPOM CTENEHU



53

54

55

56

57

58

59

60

61

62

63

64

65

Pemienune cucrem IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JJMHEWHOE, a
JIPyroe — BTOPOH CTEIIECHH
['paduueckas uHTEpHIpETALINS
CUCTEMBI YpaBHEHUH C IBYMs
IIEPEMEHHBIMU

Pemenne TexcToBBIX 3a1a4
anredpandeckuM crocooom
Pemenne TexcToBBIX 3a/1a4
anreOpandecKuM crocooom
HepagencrtBa ¢ nByms
[EPEMEHHBIMU

HepagencrtBa ¢ nByms
IIEPEMEHHBIMU

I'padmueckas uHTEpHIpETALIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMs IEPEMEHHBIMU

CucreMbl TUHEHHBIX HEPABEHCTB C
OJTHOM NIEPEMEHHON U X pEeLIECHUE
CucreMbl TUHEHHBIX HEPABEHCTB C
OJTHOM NIEPEMEHHON U X pelIeHue
CucreMbl TUHENHBIX HEPABEHCTB C
OJITHOM IIEPEMEHHON U UX pelLIeHUe
CucreMbl HEpaBEHCTB C IByMsI
NIEPEMEHHBIMU

CucreMbl HEpaBEHCTB C IByMsI
NepPEMEHHBIMU

['papuueckas nnTepnperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C
JIBYMs IEPEMEHHBIMU



66

67

68

69

70

71

72
73

74

75

76

77
78

HekoTopsie npueMsl penieHus
CHCTEM YPaBHEHHI BTOPOM CTEIIEHU
C JIByMsl IEpEMEHHBIMU

HexoTopsie npremMsl pereHus
CHCTEM YPaBHEHHI BTOPOM CTEIIEHU
HekoTopsie npueMsl penieHus
CHCTEM YpaBHEHHI BTOPOM CTETICHU
C ABYMs [IEPEMEHHBIMU
KonTpoasHas padotalNe6 mo teme
"CucreMbl ypaBHEHUH"

ITonsiTHE YMCIIOBOM
IIOCJIEI0BATEIIBHOCTH

3a/laHue MoCIe10BaTeIbHOCTH
PEKYpPPEHTHOI (opMyIioil u
dopmysoii n-ro uieHa
Apudmernueckas nporpeccus
@DopMyIIbI N-TO YIEHA
apu@mMeTHyecKon mporpeccuu
®opmyibl apupMeTuIecKon
IIPOrPECCUI CYyMMBI IIEPBBIX N
YJICHOB

Dopmyisl apupmMeTHIeCcKoi
IIPOrpeccuii, CyMMBI IIEPBBIX N
YJIEHOB

Dopmyssl apupMeTHIeCKON
IIPOrpeccuii, CyMMBI IIEPBBIX N
YJICHOB

Kontponbsnas paboraNe7 o teme:
Apudmernueckast nporpeccus”
I'eomeTpuueckas nporpeccuu



79

80

81

82
83
84

85

86

87

88

89

@DopMyIibl nN-TO YJieHa
T€OMETPUYECKON IIPOrpeCCUit
dopMyiia I-TO 4jIeHa
r€OMETPUYECKOM TPOrpeccuu
dopMyiia CyMMBI YJICHOB
FeOMETPUUYECKON MTPOrpeccun
®dopmya CyMMBI Y4JI€HOB
TeOMETPUUYECKOM MPOrpeccuu
Meton MareMaTH4ecKoil HHTyKIIUU
KontposnpHas padora Ne8mo teme
"YuciioBble MOCIEN0BaTeIbHOCTH"
[ToBTOpeHue, 0000IICHNE U
CHCTEeMaTHu3alys 3HaHUH. 3a1uch,
CpaBHEHHUE, ICUCTBUS C
JENCTBUTENbHBIMH YHCIIaMU,
YHCIIOBAasl MpsMast

[ToBTOpenue, o0o0IIEHHE U
CHUCTEMaTU3alus 3HAaHUU.
[Tpo1eHThI, OTHOIICHUS, TIPOTIOPITUN
[ToBTOpenue, 06001ICHHE U
CHUCTEMaTU3alus 3HAHUU.
Oxkpyrnenue, NpuoOImKeHUE, OI[CHKa
[ToBTOpenue, o000IIEHHE U
cucTeMarusaius 3HaHuil. Pemenue
TEKCTOBBIX 33/1a4 apU(PMETHIESCKIM
crocooom

[ToBTOpenue, 06001ICHNE U
cucTeMaTu3anusd 3HaHui. Pentenue
TEKCTOBBIX 3a/1a4 apU(PMETHICCKIM
crocobom



90

91

92

93

94

95

96

97

[ToBTOpeHue, 06001ICHHE 1
cucremaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33134 apU(PMETHICCKIM
crocooom

[ToBTOpeHue, 0000IICHNE U
cUCTEeMaTh3alus 3HAaHHUH.
[IpeoOpazoBanue anredOpandecKux
BBIPKEHHH, JOIYCTUMbIC 3HAYCHUS
[ToBTOpEeHue, 06001ICHHE 1
CHUCTEMaTU3alus 3HAHUU.
[IpeoOpazoBanue anreOpandecKux
BBIPXCHHM, JOITYCTHMbIC 3HAYCHUS
[ToBTOpenue, 0000IICHNE 1
cUCTEeMaTh3allus 3HAaHUH.
[TpeobpaszoBanue anredbpandeckux
BBIPQXECHH, JOMYyCTUMbIE 3HAYCHUS
[ToBTOpenue, o0o0IIEHHE U
CHUCTEMaTU3alus 3HAaHUU.
[IpeoOpazoBanue anreOpandecKux
BBIPAXCHHM, JOITYCTHMBIC 3HAYCHUS
HTorosas KOHTpoJbHas paboTa
[ToBTOpenue, o0o0IIEHHE U
cucTemMarusanus 3HaHu. OyHKIUH:
MOCTPOEHUE, CBOMCTBA U3YUEHHBIX
byHKIHA

[ToBTOpeHue, o000IIEHHE U
cuctemaru3anus 3HaHui. OyHKIUU:
IIOCTPOEHHE, CBOWCTBA H3yUYEHHBIX
byHKITUH



98

99

100

101

102

[ToBTOpeHue, 06001ICHHE 1
cucremaru3anus 3HaHui. OyHKIuu:
IIOCTPOCHUE, CBOMCTBA U3yUYECHHBIX
byHKIHIA

[ToBTOpeHue, 0000IICHNE U
cucremaru3anus 3HaHui. OyHKIUU:
MMOCTPOCHHE, CBOWCTBA U3yUYCHHBIX
byHKIMi

[ToBTOpEeHue, 06001ICHHE 1
CHCTEMAaTH3alus 3HAHHI.
['paduyeckoe pereHne ypaBHEHU I
U UX CUCTEM

[ToBTOpenue, 0000IICHNE 1
CHCTEMAaTH3alys 3HAaHUH.
I'padmueckoe perieHre ypaBHEHUH
U UX CHCTEM

O0o001IcHNEe U CHCTEMaTU3aIus
3HAHHI
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YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Anre6pa, 8 kirace/ MakaperaeB FO.H., Munarok H.I'., Hemmkos K.W. u npyrue,
AxkmmonepHoe o0mectBo «M3narensctBo «IIpocBerienue

 Anre6pa, 7 kinace/ MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxkmmonepHoe o0mectBo «M3narensctBo «IIpocBemienne

» AnreGpa, 9 knacc/ Makapsrue FO.H., Munatok H.I'., Hemikos K.U. u npyrue;
nox peaakuueit TensakoBckoro C.A., AkiimonepHoe o01iecTBo «M3narenbeTBo
«IIpocsemenne»

* Marematuka. Anrebpa: 9-i kiracc: 6a30BbIl ypOBEeHb: yUeOHHK, 9 Kiacc/
Makapserues 0. H., Munatok H.I'., HemkoB K.W. u npyrue; nox pen.
TensaxoBckoro C.A., Akinonepnoe obmectBo «M3narensctBo «lIpocBemienner»

* Maremaruka. Anrebpa: 8-if kiracc: 6a30BbIl ypOBEHB: yUEOHHK, 8 Kiacc/
Makapserues 10.H., Munarok H.I'., Hemkos K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkimonepHoe oo6iectBo «M3narenbcTBo «IIpocBenienre»

* Maremaruka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHHUK, 7 Kiacc/
Makapsiues 10.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pex.
Tensxosckoro C.A., AkinonepHoe obmectBo «M3narensctBo «lIpocBenienner

KonTtponbabie paboThl 7-9 kiace

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Metonuueckoe nmocodue "Anredpa 7-9 kiacc" 6a30BbIi YPOBEHb



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

cait "IIpocsemenue"






