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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX MPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOAUMBIX I afaNnTalid B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkaAcHUA. OCBOECHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH OOYYarOMIMXCs, TOPTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JpYyTMMH €ro JHMHUAMH. B Xxoje wu3yueHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXxcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi TOBCEIHEBHOM
K13HU. PazBuTHe MOHATHS O YHMCJIE Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX areOpanyecKux JIMHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsi y4yeOHBIH MaTepuan TPYIIHUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHeiIee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUECKOM JIMHUM HAlIEJICHO Ha TTOTyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmernyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpENIEICHMs], 3aUCh 00NbIINX yucen. [IpoueHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHUS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIEHHOTO YMHOXEHHS: KBaapar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YpaBHEHUW C JBYMs IIEpeMEHHbIMU. PemeHune cucreM ypaBHEHUMU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkiuit. Jluneitnas pynkuus, e€ rpaduk. I'padux pyHxumnn
y = |X|. I'padmyeckoe penieHue ITUHEWHBIX YPAaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K PE0OPa30BaHUIO YNCIOBBIX BbIPAKEHUN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YHCIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Penienvne ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHENHBIX YPABHEHHI C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumu. YUrenne cBoicTB dyHKumuu mno e€ rpaduky. [Ipumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



OyHKIIUY, OMUCHIBAIOIINE TNPSIMYI0 H OOpaTHYI MPOMOPIIMOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. Oykuun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO IEUCTBUTENBHBIX UKCEN, JEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO0 MHpa, AJIUTENBHOCTh MPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOISIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpanvyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMHU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas uHTEepHpeTalrs HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IPOrPecCum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysiol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX NUJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHMSM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEHM JKU3HU MJIs YCHEIHOM NpodeccuoHalbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpa3a JKM3HM  (370pOBOE  ITMTaHWE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHHWE MAaTeMaTUUYSCKUX 3HAHUM IS PEIICHUs 3a7a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COLMAJBLHON M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHMUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TI0 KPUTEPUSM, MPEIIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENBbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyNIoOBbIX (opmax paboTsl (0OcCyxaeHus, 0oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WIEHAMHU KOMaH/bI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, aJiITOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIbHOCTH MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHily oOyueHus B 7 KjIacceoOydaIONIMICS TOJYYHUT CIICTYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUSI 3HAYEHUHN JIPOOHBIX BBIPAKEHUM, COAEPIKAIIMX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHMEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh anredpanyeckyr0 TEPMHUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoimonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJACHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHHS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pematp cuctembl 1ByX JIMHEHMHBIX YPABHEHUH C IByMs MEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPIAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACTaBICHUS U aHaM3a WH)OpMaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJ1acceoOy4aromuiicss TMOJYYUT CJICAYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3YsSd MPH HEOOXOIWMOCTH KaJlbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM [0Ka3aTeleM, BBIMOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anreOpanveckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHMsI), ONPENCNITh 3HaUeHHE (YHKIMU IO 3HAYCHHIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K koHmy o0yuenus B 9 KkiacceoOydarOmUics TMONYyYUT CIEIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJpaTHBIC YPABHEHHWS, YPABHEHUSA, CBOIAILIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TekcTOBBIE 3ajauM aireOpauvyeckuM CrIocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPEILICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300pa)xaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBAaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHI 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TPOTPECCHU MpU
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxkarh uYieHbl MOCIEN0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBS3aHHBIE C YHMCIOBBIMH I1OCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE BUBI
JesITeJIbHOCTH 00y4aIoIIuXCcs B
COOTBETCTBHMH C padouei
NMPorpaMmMoii BOCIMTAHUS

Yuciia ¥ BEIYMCIIEHUA.
PaumonanbHble yncia

Anrebpanyeckue BbIpaKeHUs

22

33

bubnnoreka IIOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

Bocnuranue TBopueckoro
MBILLIEHUS], CMEJIOCTH CBOUX
CYKJICHUH, KYJIbTypbI pEUH,
BOCIIMTAHUE y ydalIUXCs
II0O3HABATEILHON
AKTUBHOCTH.CAMOCTOSITEIbHOCTH,
JAUYHOW MHULIMATHBBI, PaboTra
yuamuxcs B popme
COpPEBHOBAHMUS.

DopMUpPOBaHUS YBAKUTEIHHOTO
OTHOLIECHHUS K TPYAY, Pa3BUTHUSA
OIbITA Y4aCTHS B COLIMAIILHO
3Ha4YMMOM Tpyze. Bocniutanue
TBOPUYECKOTO MBIIIEHUE,
CMEJIOCTH CBOUX CY’KJICHHM,
KYJIbTYPY pE€4H, aKKypaTHOTO
BBITNOJIHEHUS JII000i paboThI
(BeneHus terpajei,
BbIUEPUMBAHUS IPAPHUKOB U Ip.),
BOCIIMTHIBAs B HUX
IPUIEKHOCTh, BHYTPEHHIOO
COOpaHHOCTh, YCUTYUBOCTb,



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

BBIPa0ATHIBAIOT YMEHHE JTHO0YIO
paboTy TOBOAMTH 110
COBEPIIICHCTBA.

YPaBHeHI/IH H HCPABCHCTBA

19

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

Bocnuranue y ygammxcs
JIOTUYECKOU KYIBTYpBI
MBIIUICHHS, CTPOTOCTH H
CTPOMHOCTH B
YMO3aKJIIOUEHUSX.BOCIIUTAaHNE
MPABUJIBHOTO OTHOILIEHUS K
0011eYeI0BeYECKUM [IEHHOCTSAM,
MOTPEOHOCTH MO-X035UCKHI
OTHOCHUTHCSI K HAPOJTHOMY 100Dy,
pacyeTIMBO BECTH JIEIO,
NO0OMBATHCS MAaKCUMAIBHOTO
a¢dexTa npu MUHUMYME 3aTpaT
TpyZJa U CPEJICTB.

Koopaunats! u rpadguku.
OyHKIUU

[ToBTOpenue u 06o0IIEHNE

22

bubmmoteka [IOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

Bo3MOXHOCTS 3HAUUTEIHLHO
pacIIUPUTh KPYTrO30p yHalIuxcs,
HNOJHATH UX OOLIMI KYJIbTYpPHBIH
YpOBEHB, cOOII0/1ast TpeOOBaHUS
AKKypaTHOCTH, YTO OCOOCHHO
Ba)KHO MPHU BBIOTHEHUHT
IIOCTPOEHUH, KOrJa OJHa
HeOOJIbIIAs OILJIOIIHOCTh MOXKET
MOBJIEYb 3a COOOM OOJIBIIHNE
OIIINOKH.

I[CMOHCTpaI_[I/I}I O6y‘-IaIOH_[I/IMC$I
MMpUMEPOB OTBETCTBCHHOTO,
TpaXXJIaHCKOI'O IMOBCACHUA,



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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MPOSIBIICHUS YEJIOBEKOIOOUS U
J0OpOCEePICYHOCTH, Yepe3
10JI00p COOTBETCTBYOIIUX
TEKCTOB JJIsl UTCHHUSI, 337124 JUIsI
peleHus, poOIEMHBIX
CUTYyalui AJist 00CYKJICHHS B
KJacce.




8 KVIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Yucna u Beruucnenus. KpagpartHeie
KOpHHU

KoaunuecTBO 4acoB

K
Beero OHTPOJIbHbIE
padoTshI
18 1

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

JlomoaHuTeIbHAS
uHopmanus

Bo3moxxHOCTh
3HAYUTEIIHHO
paciupuTh Kpyro3op
y4aIuxcs, MOAHITh
nx o0rImmit
KYJIbTYPHBIN
YpOBEHbB, UCTIOIB3YS
pa3iu4dHbie POpMBI U
METO/Ibl BOCITUTAHUS
B IIpoLiecce
oOyueHus
MaTeMaTuKe,
CBSI3bIBasl U3y4aeMOe
C
COOTBETCTBYIOIINMHU
dakTamu , pa3BuBast
BBIYHMCIIUTEIBHBIE,
HU3MEPUTEIIbHBIE U
rpaduueckue
HABBIKH, HABBIKH
BBITIOJTHEHUS padoT B
X0/JI€ peLIeHHs
MIPUMEPOB U 3a/1aY .



https://m.edsoo.ru/7f417af8

Ywucna u BerauciacHus. CTEICHbD C OCJIbIM
IIoKa3arcjieM

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

BocnuTeiBaTh
TBOPYECKOE
MBIIIIEHHE,
CMEJIOCTh CBOUX
CY)KIEHUHU, KYIbTYpy
peun. [IpuobperaTh
OIIBIT U HOBEIE
CBEJICHMUS,
BOCIIUTBIBATh B ceOe
9yBCTBO
OTBETCTBEHHOCTH 3a
MOPYYEHHOE JIEIO.

Anrebpanueckue BhIpaKeHHUS.
KBanpaTHblil TpéxuieH

AnreGpanyeckue BbIpaXeHHsI.
AnrebGpanueckas ApoOb

21

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

BocmuTeiBars B cede
YyBCTBO
OTBETCTBEHHOCTH 34
MOPYYCHHOE JIETIO,
HrpoBbie MOMEHTBI
Ha YpOKe, KOTOpbIE
ITIOMOTal0T
MO/IIePIKaTh
MOTHBAIHIO.

OcBoeHue
[IPaKTUYECKOU
JIeSITEIbHOCTH B
YKU3HCHHBIX
CUTYaIHsX.
Bocnutanne
IIEHHOCTHOTO
OTHOIIICHUS K



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

YpaBHeHus U HEpaBeHCTBA. KBagpaTHbie
YpaBHEHUS

11

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

MIPEKPACHOMY,
dhopmupoBaHue
NpeACTaBICHUN 00
ICTETUYECKUX
Hjeanax.
Bocnuranne THUHBIX

1 KOMMYHUKATHBHBIX
CIHOCOOHOCTEH .

VYpaBHeHus U HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

Bocrmranus
JTUYHOCTHBIX YepT
YeII0BEKa Yepes
yYMEHHE MPaBUIbHO
00IIaThCSI MEXKAY
co00if U ¢ ApyruMu
OKPY>KaIOIIHUMU
JIFOIBbMHU, CIIBIIIATH
WX, TPAMOTHO U
IOXOIYNBO JOHOCHUTE
CBOIO MBICIIB, YTO
OYeHb MOJIE3HO IS
pa3BUTHUS peun

ypaBHCHI/ISI 1 HCpPABCHCTBA. HepaBeHCTBa

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Bocrnuranue Bepsl B
CBOM CHUIBI ,
HE3aBHUCHMO OT
CIIOCOOHOCTEH,
pasBUTHE
TBOPYECKUX
CIOCOOHOCTEH
,BOCITMTAHHE CHIIBI



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10

CDYHKI_[I/II/I. OCHOBHBIC TTOHSTHUSA

Oyukiun. YuciaoBbie QyHKIUH

[ToBTOpEeHue u 060061EeHNE

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

BOJIM, TBEPJIOCTH
Xapakrepa u
LEJIeYCTPEMIICHHOCTh
IIPU pElICHUN
CJIOKHBIX 33/IaHUN

BocnuTeiBaTh
TBOPYECKOE
MBIIIIEHUE,
CMEJIOCTH CBOUX
CYXJCHUI, KYJIbTYpY
peun.

BocnuteiBaTh
TBOPYECKOE
MBIIUIEHHE,
CMEJIOCTH CBOUX
CYXKIIEHUH, KYJIbTYPYy
peun.
JemMoncTpanys
oOyuaromumcst
MIPUMEPOB
OTBETCTBEHHOTO,
IPaXxIaHCKOTO
ITOBEJICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOUS U
no0pocepIeyHOCTH,
gepes moaodop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsI YTEHHUS,



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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3a/1a4 JIsl PEIICHUS,
pOoOJIEMHBIX
CUTYyallui 1Jis
00CYX/ICHHS B
KJacce.




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka HOK
OJHOI epeMEHHOM https://m.edsoo.ru/7f419d08
5 Yucna v BerunciieHus. JleicTBUTENbHBIC 9 bubnnorexa [{OK
qucia https://m.eds00.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YT 6 https://m.eds00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.eds00.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa, 7 kitace/ Maxkaperue F0.H., Munmatok H.I'., Hemmkos K.W. u apyrue;
noA penakuuen TenskoBckoro C.A., AkipoHnepHoe o0iiecTBo «M31aTenscTBO
«IIpocBemenue»

» AnreOpa, 8 kimacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemikos K.W. u npyrue;
noJ penakuueit TenskoBckoro C.A., AkunoHepHoe oouiecTBo «M3naTenbeTBo
«IIpocBemenue»

* Anre6pa, 9 kinacc/ MakapsiueB FO.H., Munmiok H.I'., HemkoB K.U. u apyrue;
noA penakuuen TenskoBckoro C.A., AkiinoHepHoe o0iiecTBo «M31aTenbeTBo

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



[Ipunoxenue 1

HToroBeie niuaHupyeMbIE PE3YIbTATHI

Anre0pa 7 kiacc

Homep
OLICHOYHOM

MPOLEYPHI

[TpoBepsiemblie yMeHHUsI (KPUTEPUU OLICHKH) IUIAHUPYEMBbIE
pe3yIbTaThl

®dopma
OLICHUBAHUS

[Ipumepnas
nara

1

VYMEHUWE: BemonHsaTs, codeTas
MUCbMEHHBIE TPUEMBI, apU(PMETUUECKHUE

YCTHBIE U
JICUCTBUA C
palrOHAIBHBIMU YHCIAMHU.

Haxomute  3HaueHus
NPUMEHSATh  pa3sHOOOpa3Hble  cmocoObl W MPHUEMBI
BBIYUCIICHUSA 3HA4YECHUU JIPOOHBIX BBIPAKECHHUI,
coJiep>Kaux OObIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuth OT oaHON (OPMBI 3aIMUCH YUCENT K
apyroii  (mpeoOpa3oBBIBaTH  AECATUYHYIO  JpoOb B
OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO ACCATUYHYIO TPOOB).

CpaBHMBaTh U  YHNOPSAOYMBATH  palMOHAJIbHbBIC
YHUCIIa.

OxpyrisiTh yucIa.

BbINoNHATE NPUKUIKY H  OLEHKY pe3yJjbTara
BBIYMCIICHHUH, OLIEHKY 3HAYEHUN YHUCIOBBIX BBIPAXKEHHII.
BrIMomHATE ACUCTBUSA CO CTENEHSIMH C HATypaJIbHBIMU
MOKa3aTesIMHU.

[IpuMeHATh NpU3HAKU JETUMOCTH, PA3I0KEHUE Ha
MHOXHUTENH HATYPaJIbHBIX YHCEIL.

Pemats MPaKTUKO-OPUEHTUPOBAHHBIC
CBSI3aHHBIE C OTHOIICHUEM
IIPONOPLIMOHAIIBHOCTHIO BEJIMYMH, MPOLICHTaMH,
WHTEPIPETUPOBATh PE3YyNbTaThl PEIICHUS 3aJad C Y4ETOM
OTpaHUYECHUH, CBSI3aHHBIX co CBOWCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

YHCJIOBBIX BLIpaH(eHHﬁ,

3aJ1a4u,
BEIIMYHH,

KonTposbn
ast pabota

27
CEHTSIOps

YMEHUE: OrMeuarb B KOOPAMHATHOW IJIOCKOCTH
TOYKHM 10 3aJaHHBIM KOOpPJMHATaM, CTPOUTH TIpaduKu
muHeHbIX QyHKIuA. CTpouTs rpaduk GyHKIUU Y = [X].

OnuceiBaTh C TMOMOUIbIO (PYHKIMH HU3BECTHBIE
3aBUCUMOCTH MEXAY BEJIMYMHAMHU: CKOPOCTb, BpEMH,
paccrosiHue, LIEHA, KOJINYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMSI, 00bEM pabOTHI.

HaxonuTe 3HadeHne (QyHKOMM 1O 3HAYEHHIO €€
apryMeHTa.

[Tonumath rpaduyeckuii croco0 MpPeACTaBICHUS U

KonTposen
ast
pabora

30 HOs10pst




aHanu3a WMHGOPMAIMK, W3BJIEKaTh W HHTEPIPETUPOBATH
uHpopManni0 U3 TpadUKOB pEATbHBIX MPOIECCOB H
3aBUCHUMOCTEMN.

Hcnonns3o0BaTh CBOMCTBA CTEIECHEH C HaTypaJIbHbBIMH
IIoKa3aTeIAMHu JJIs1 Hp606paSOBaHI/I$I Bpra)KGHHﬁ.

KonTposbn
as paborta.

13 nexabps

YMEHMUE: Ucnonw3zoBats anredpanvecKyro
TEPMUHOJIOTUIO U CHUMBOJIMKY, IIPUMEHATH €€ B IIpoliecce
OCBOCHHUS y4eOHOTO MaTepuaia.

HaxonuTte 3HaveHUsi OYKBEHHBIX BBIPAKCHHH IPH
3aIaHHbIX 3HAYCHHUAX IICPCMCHHBIX.

BoinonHATe npeoOpa3oBaHUs LEJIOTO BBIPAKEHUS B
MHOTOWIEH  TPUBEACHUEM  TOJOOHBIX  CJIaracMelX,
PaCKpBITHEM CKOOOK.

BrimmonaaTte YMHOXCHUC OJJHOYJICHA HA MHOT'OYJICH

KonTposbn
as pabora

25 siHBaps

BBINOMHATE YMHOKEHHE MHOTOYJIEHA HA MHOTOYJIEH,

OcylecTBiATh  pa3joKEHUE  MHOIOWICHOB  Ha
MHOXHUTEIH C TMOMOIIBIO BBIHECEHHs 32 CKOOKM O0IIero
MHOXUTENS], TPYNIHUPOBKU  CJIATa€MbIX, IPUMEHEHHUS
(bopMyI1 COKPaAIIEHHOTO YMHOXKEHUS.

[IpumensaT npeoOpa3oBaHUsT MHOTOWICHOB IS
pelIeHusl pPas3iMYHbIX 3aJad U3 MaTeMaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEAIBHON ITPAKTHUKH.

KoHTtpossH
ast pabota

12 ¢eBpains

[TpumensaTh GopMysbl KBajpaTa CyMMBbl U KBajpaTa
Pa3HOCTH, Pa3HOCTHU KBaJIpaTOB JBYX BbIPAKEHUI.

KonTposbn
ast pabota

6 MapTa

YMEHME: Pemars nuHEiHbIE YpaBHEHHsI C OJHOMU
IIEPEMEHHON, MIPUMEHss IIpaBuia Mepexoja OT UCXOAHOIO
YpaBHEHUSI K PaBHOCUIBHOMY eMy. IIpoBepsars, sBiseTCs
JIX 9YUCJIO KOPHEM YpaBHEHHMS.

[IpumensTh Tpaduyeckue METOAbl MPH pPELICHUH
JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[lonGupars mnpuMepsbl Nap YHCEN, SBISIOIIUXCS
pELIEHUEM JIMHEMHOTO YPAaBHEHHUS C IBYMs IEPEMEHHBIMHU.

Ctpouth B KOOPAWHATHOW IUIOCKOCTH TIpaduk
JIMHEWHOT'O YPAaBHEHUS C JBYMs NIEPEMEHHBIMU, IOJIb3YsCh
rpaduKoOM, IPUBOAUTE IPUMEPHI PELICHUs] YyPaBHEHUSI.

Pemate cuctemsl AByX JIMHEWHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU, B TOM YHCIIE TPapUIECKH.

CocTaBnaTh M pemarh JMHENHOE ypaBHEHUE WIH
CUCTEMY JIMHEMHBIX YPaBHEHUW II0 YCJIOBHUIO 3aJayH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7a4H
MOJTyYEHHBIN pe3yybTarT.

KoHnTponsH
ast pabota

6 Mmas




YMEHMUE: BpinosHATs ACUCTBUS C PalMOHAIBHBIMU
YHMCJIaMH, pelIaTh JMHECHHBIC YpaBHEHHS W HEPaBEHCTBA,
CTpOUTh TpauK JUHEWHOW (YHKIHMH, BBITOIHATH
npeoOpa3oBaHue MHOIOYJICHOB, pemarb CHUCTEMBI
JIMHEWHBIX YPABHEHUM.

Hrorosoe
TECTUPOBaAH
ue

20 mas

Anre0pa 8 kiacc

Howmep
OLICHOYHOM

MPOLEYPHI

[TpoBepsiemble yMeHUsI (KPUTEPUU OLICHKH) TUIAHUPYEMbIe
pe3yJIbTaThl

®dopma
OLICHUBAHUS

[Ipumepnas
nara

1

YMEHUE: HWcnonp3oBath
MPEJCTABICHUS O MHOXECTBE JCUCTBUTEIbHBIX YMCEI IS
OKpYTJICHUSI U BBIYUCICHUN, H300pakaTh

4qyucCjia TOYKaMH Ha KOOp,Z[HH&THOfI

Ha4daJIbHBIC

CPaBHEHHH,
JEHCTBUTEIIbHBIC
IIPSIMOM.
[IpumensaTh
KBaJpaTHOIO  KOpHS,
UCHOJb3Yys MIPU HEOOXOIUMOCTH KaJIbKYJIATOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEp)KAIIMX KBaJpaTHbIE

apu(METHIECKOTO
KBaJpaTHbIE KOPHH,

MHOHATHE
HaXOJIUTh

KOpHH, UCIIOJIb3Yysl CBOWCTBA KOPHEM.
Hcnonp3oBaTe 3amucu OOJIBIIMX W MAaJbIX YHCEN C
MOMOIIBIO AECATUYHBIX Ipo0eit u creneHei uncna 10.

KonTposbn
ast pabota

27
CEHTSI0ps

YMEHUE:

BeIimoaHsTh
paIMoOHAaTBHBIX BBIPAXEHUH Ha OCHOBE MpPaBWII JEHCTBUIN
HaJ MHOTOYJIEHAMU U aNreOpanuecKuMu APOOSIMH.
npeoOpa3oBaHusl  BBIPAKECHHI

TOKJECTBEHHbIE  MPEoOpa30oBaHUs

[Tpumenars s
pELICHHsT pPa3IWYHbIX 33Ja4 M3 MAaTE€MaTHUKH, CMEKHBIX
MIPEIMETOB, U3 PEAIbHOM ITPAKTUKH.

KonTponsH
ast pabota

1 HOSIOD

YMEHUME: Pemare  nuHEiHBIE, KBaJgpaTHbIC
YpPaBHEHUSA W PAILMOHAIBHBIE YPAaBHEHHUS, CBOJIAIIHUECST K
HUM, CUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

[IpoBOaUTH MpOCTEUIINE KCCIEIOBAHUS YPABHEHUM
U CHUCTEM YypaBHEHUH, B TOM YHUCJIE C MPUMEHEHUEM
rpagu4ecKux TpeacTaBieHnl (yCTaHABIMBATh, UMEET JIH
yYpaBHEHUE UJIU CUCTEMA YPABHEHUMN PEIICHUS], €CIIH UMEET,
TO CKOJIBKO, ¥ TIPOYEE).

[lepexonuth OT ciioBeCHOU (OPMYIUPOBKH 3a/1a4 K
e€ anreOpaMveckoil MOJENHM C TOMOIIBI0 COCTaBICHUS
YpaBHEHUSI WJIM CUCTEMbI YPAaBHEHUMN, UHTEPIIPETUPOBATH B
COOTBETCTBMM C KOHTEKCTOM  3a/Jaud  ITOJYYEHHBIN

pe3ynbTar.

KonTponsH
ast
pabota

27 nexabps




YMEHMUME: TIIpumensts
HEPABEHCTB /I CPAaBHEHUS, OLICHKH, pellaTh JIMHEHHBIC
HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpa@UUuecKyr0  WUIIOCTPAIIMI0  MHOXECTBA  PEHICHHMA
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

CBOMCTBA  YHCJIOBBIX

KonTposbn
ast
pabora

7 peBpans

YMEHMUE: IlpoBoauTh mpocCTEHIINE UCCICTOBAHUS
YpPaBHEHUH M CUCTEM YpaBHEHHM, B TOM YHCIE C
MIPUMEHEHUEM rpaduyecKux MpE/ICTABIICHUM
(ycraHaBiuBaTh, WMEET JIM YypaBHCHHE WJIM CHCTEMa
yYpaBHEHHUN PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U ITpoUee).

Ilepexonuthb OT ciOBECHON (POPMYIUPOBKH 3a/1auul K
e€¢ anreOpaveckoil MOJENM C TOMOIIBI0 COCTaBIICHUS
YpaBHEHUSI WIM CUCTEMbI YPAaBHEHUH, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM  3aJayd  IOJIyYEHHBIH
pe3yJibTar.

[IpumensATh CBOMCTBAa YHMCIOBBIX HEPABEHCTB JUIS
CpaBHEHUS, OIICHKH, peIlaTh JMHEWHBIE HEPABEHCTBA C
OJTHOM MEepeMEHHON M HUX CHUCTEMBI, AaBaTh rpapUuecKyro
WUTIOCTPAIIMI0  MHOXKECTBA  PEIICHH  HEpPaBEHCTBA,
CHUCTEMBbI HEPABEHCTB.

KonTposbn
ast
pabota

4 anpens

YMEHUE: Wcnonszosars  QyHKIHMOHAIBHBIE
MOHSATHS U S3BIK (TEPMHUHBI, CUMBOJIMYECKHE 0003HAUEHUS),
OIpeNIeNIATh 3HaYeHHe (PYHKIMU 10 3HAUYEHHUIO apryMeHTa,
OIpeJIeNIATh CBOMCTBA (PYHKIUH 110 € rpaduky.

Ctpouts rpaduku 3JeMEHTapHbIX QYHKIUH BUA:

y=kix, y =x2, y=x3,y = [x|, y = VX, onucsIBath
CBOWCTBA YUCIOBOM (YHKIINU 1O €€ rpaduKy.

IIpMEHSTh IOHATHE CTENEHU C LIEJIBIM I10Ka3aTeleM,
BBINOJIHATE TNPEOOpa30BaHUs BBIPAKEHHH, COAEpIKaLINX

CTCIICHU C LICJIBIM ITOKa3aTCIJICM.

KonTposbn
ast pabota

15 mas

YMeHue pemarb KBaJIpaTHbIE YpaBHEHUS, CHCTEMBbI
ypaBHEHM U HEPABEHCTB, CTPOUTH rpauku QyHKIIUH.

Hrorosoe
TECTUPOBAH
He

22 Mmas




[Ipunoxenue 2.

TpeboBaHUsI K BRICTABJICHUIO OTMETOK 3a MPOMEKYTOUHYIO
aTTECTALHIO.

Ouenka UTOrOBOTO TECTA 3a Kypc 7 Kiacca.

ATtTrecranmonHasi paboTa MpeAcTaBlieHa B 2-X BapuUaHTaX U COJACPXKHUT §
3aganuii: 6 3amanuii 6azoBoro ypoBHs (Hacte 1) u 2 3agaHusi MOBBIIIEHHOTO
ypoBHs (HacTs 2).

Ha Beimosinenue pa6otel orBoguTcst 40 MUHYT.
3a BepHO BbINOJIHEHHOE 3aanue Yactu 1 oOyuaromuiics moiayyaet 1 Ga.

3a BepHO BbINoIHEHHBIE 3a1anus Nel u Ne2 YacTtu 2 oOyuaromuiics moiaydaer 3
Oaina.

MakcuManbHOE KOJIU4ecTBO 0anioB — 12.
CucreMa oneHUBAHHSA:

«5» -10-12 6a10B

«4» - 8-9 6aL10B

«3» - 5-7 dany10B

Ouenka UTOroBOro TecTa 3a Kypc 8 Kiacca.

ATTecTanmoHHasi paboTa Mpe/cTaBieHa B 2-X BapHaHTaxX M coaepxuT 14
3aganuii: 10 3amanuit 6azoBoro ypoBHs (YacTh 1) u 4 3agaHusi MOBBIIICHHOTO
ypoBHs (YacTts 2).

Ha Beinmonnenne padoTel 0OTBOAUTCS 80 MUHYT.

Kpurepuu ouenuBanusi padorsl

3a BepHO BbINOJIHEHHOE 3aanne Yactu 1 oOyyatomuiics mosydaet 1 6asn.

3a BepHO BbInoNHeHHBIE 3amaHust Nell u Nel2 Yactu 2 oOyuaroniuiics
nonyyaer 2 6Oamwia.3a BepHO BbiNojgHeHHbIe 3amaHust Nel3 u Neld4 Yactu 2
oOyyaroruiics moiayyaer 3 daua.



MakcuMalibHOE KoJmuecTBO 0ayuioB — 20.

KpI/ITepI/II/I BBICTABJICHUA OLICHOK

Ne /i KomnuuecTBo OamuioB [IIxonpHas OlleHKa
1 15-20 «5»
2 11-14 «4»
3 5-10 «3»
4 Menee 5-tu «2»




['padpyk KOHTPOIBHBIX PAdOT.

[Ipunoxenue 3.

Tema Kiacc JlaTa
PanmoHanbHbIC yncia / 2( ceHTsIops
OyHKIMU U TpadUKn 7 30 HOSIOpsI
Yucia 1 BEIYUCICHUS. 7 13 nexabps
PannonasnbHbie yncia.

CreneHb ¢ HATypaJIbHBIM
MIOKa3aTeJIeM.
AnreOpanueckue 7 25 stHBaps
BBIPKCHMUS.
MHOTro4JIEHBI.
Anredpanyeckue 7 12 deBpans
BBIPKCHHUS.
[IpeobpazoBanue
MHOT'OYJICHOB,
Anrebpanueckue 7 6 mapra
BbIpaxeHUs1. PopMyJIbl
COKpAIIEHHOTO
YMHOKCHUS
VYpaBHEHHS U CUCTEMBI 7 6 Mast
YPaBHEHMU.
Hroroselii TecTt 7 20 mas
KBanpaTtHbeie KOpHU 8 16 okTsI0psI
Anrebpanueckue 8 20 HOSIOPs
BBIPKCHHUSI.
Anrebpanueckas 1poOb.
Crno)xeHue 1 BEIYUTaHUE
po0Oeil.
YMHOXEHUE U JIEJICHUE 8 14 nexabpst
npooOei. PanimoHa bHbIE
JpoOH.
KBanparHble ypaBHEHHS 8 22 sHBap4
JpoOHbBIEC parioHaIbLHbBIE 8 14 dpespans
ypaBHEHUSL.
Hepagencrna. 8 4 mapTta




CucteMbl HEpABEHCTB. 4 anpens
Oynkunu. CTeneHs ¢ 22 anpens
1EJIBIM MOKA3ATEJIEM.

Htoroseiii TecT 20 mas




