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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAODKEHUS 00pa30BaHUs U B MOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITHU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHNEe U KOHKPETHU3aIuio, a0CTparupoBaHue u
ananoruto. OOydyeHue  anrebpe  mpeamnoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TmporpaMMy Yy4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke PHOOPETCHHIO MPAKTHUECKIX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCETHEBHOM
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeJIeH, OIMHUCAHMUsS MPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS U UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 360 dacos: B 7 Kiiacce
— 108 yaca (3 yaca B Hegento) v 36 yaca (1 AOMOTHUTENBHBINA Yac B HENEIIO), B 8
kiacce — 108 daca (3 gaca B Henento), B 9 knacce — 108 yaca (3 yaca B Henento).



COJAEPXAHUE OBYUYEHUASA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palrOHAJIBHBIMU YKCIIaMU. Pelrenne 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
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 YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, MPABUIIA PACKPBITHS CKOOOK UM MPUBEJICHUS MOAOOHBIX CIaraeMbix.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHeHUW. CocTaBi€HHE YpaBHEHUW IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrocOoOOM MOACTaHOBKHU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMoi. YUuCnoBble IPOMEXKYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAuHaTa
TOYKH Ha KOOpJIMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pemnieHue TMHEWHBIX YpPaBHEHUH WM CHCTEM JIMHEHHBIX
YPaBHCHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA [POI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) mnaTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
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, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXIAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MNOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY 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
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoOB €€ pa3BUTHA U 3HAYMMOCTHU JJI1 PA3BUTHS LUBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCUU, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUN ISl OKpY’Karoled cpeabl, OCO3ZHAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, MOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  NPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJHPOBATH U  NIPEOOPA3OBBIBATH  CYXKICHMUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M  H
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABJICHHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOXKHbBIE JI0Ka3aTeIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULUI0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeACTaBiICHUS WHPOPMAUU € WUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCHOJB30BaTh  IpPEUMyIIECTBA  KOMaHJHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTb M KOPPEKTUPOBAThH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TNpPHU pEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BBIpaKEHUI. BBIMOIHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUsT OYKBEHHBIX BBIPQXCHHH TIPH 3aJJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEPABEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
MepexoJia OT UCXOTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

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

[logOupaTe nOpuUMEpbl TApP YKCEN, SBISIIOMIUXCA PEIHICHUEM JIUHEHHOIO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JIMHEHMHOTO YpPaBHEHHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
quclie rpa@uuecKu.

CocraBisaTh W pemaTh JMHEMHOE YpaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHHUW II0 YCIOBHUIO 33/a4¥, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOW MUIOCKOCTH TOYKHM IO 33JIaHHBIM KOOpJIMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIIUU 1O 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEIACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
qyuces U1 CPaBHEHUS, OKPYTJICHUSI M BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOMW MPSMOM.

[IpumensaTe moHATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJIpAaTHBIE KOPHH, UCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHITH
npeo0pa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONB3YS
CBOMCTBA KOPHEW.



Hcnonb30BaTh 3anucy OOJBIIMX U MAJIBIX YHUCEN C MOMOUIBIO JIECSITUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXAECTBEHHBIE NMPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAKECHUIM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATbHON MPAKTHUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauyecKuX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPALUI0 MHOXKECTBA pEIICHUH HEpaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[loHnMaTh W HUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

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

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHsT CTENEHEW C LEJIbIMU I[IOKa3aTelssMU W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pE3yjbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cucrtemsbl BYX JMHEWHBIX YPAaBHEHUW C ABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

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

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+ b, y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyto QYHKIUIO 110 (HopMyIie, TPUBOIUTE MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyln N-ro  4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YUCIOBBIMH IOCIIEIOBATEIBHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 peaqbHON KU3HH (C UCIIOIB30BAaHUEM KaJbKYISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne /i Konrtpoannsie | Ilpakruueckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI pecypebi
1 Yucna u BeluKcieHus. PanionanbHbie 11 1
qrcia
2 AnreOpandecKkue BhIpaKCHUS 7
3 OYHKIMH KOOPAUHATHI U TpaQUKU. 17 1
OyHKIUU
4 Uwcrna v BBIYUCIICHUS: CTCIICHD C 6
HATypaJIbHBIM TOKa3aTeleM
5 Anrebpanyeckue BbIpaKeHUS: 23 1
MHOTOYJICHBI
5 Anrebpanyeckue BeIpaKeHHs: POPMYIIbI 1 1
COKPAIICHHOTO YMHOXCHHSI
7 YpaBiieHmI u CI/ICTer,I ypaBHEHUH: 10
TUHEIHBIC ypaBHEHUN
g YpaBHEeHUS U CVHCTeMLI ypaBHeimﬁ: 14 1
CUCTEMBI JINHEHHBIX ypaBHEHUN
9 Yucaa ¥ BEIYUCIIEHUS: TETUMOCTD 10
10 OyHKIMY: TUHEHHAS QYHKIUSL 16 1
12 [ToBTrOopenue u o6o0IIEHNE 16 1
OBIIEE KOJIMYECTBO YACOB I10 144 7

I[TPOIT'PAMME




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

KJACC: 7

No KoaundecTBo yacos
Tema ypoka

n/n Bceero | laTta npoBeaenusi | Jlata npoBeaeHusi

1o MJIaAHy no gakry

1 [TonsiTve 1 3anuch PaLMOHAILHOTO 1
qrcia
Yucnosas npsimad. Moaynnb yucna.

2 CpaBHeHue 1 apupMeTHIeCcKre 1
JEHCTBUS C pAIMOHATBLHBIMU YHCIIAMU

3 CpaBHeHue u apuMeTHIecKue 1
JENCTBUS C pallMOHAIbHBIMU YHCIIAMU
HaxoxeHue nporeHTa oT yucia.

4 Haxoxaenus nmporeHTa rmo 4uciy. 1
HaxoxaeHne nporeHTHOTO OTHOIICHHUS
quCe

5 Pemienue TekCTOBBIX 3a/1a4 Ha 1
MPOLIEHTHI

6 Pemenue TekcTOBBIX 3a/1a4 1
apuQMEeTHIECKUM CIOCOOOM

7 Perenue 3ama4 u3 peanbHON MPAKTUKU 1
Ha YacTH, TPOOH, TPOIICHTHI 33124
Pemenne 3a1a4 u3 peaabHON NPAKTUKA

8 Ha TIPUMEHEHHE OTHOIIEHUH 1 1
IIPONOPUMI IPU PEHIEHUH 33124

9 Pemenue 3aga4 Ha IBUKEHHE 1
apu(METHYECKUM CII0COO0M

10 Pemenue 3a1au Ha paboTy ¥ TOKYIIKH 1
apuMETHIECKUM CTIOCOOOM
KonTponbnas padota Ne 1 o reme

11 "Uucia ¥ BBIYUCIIEHHS: PAIIMOHAIBLHEIE 1
gucna"

12 BripaxkeHue ¢ mepeMeHHBIMH. 1
3HaueHNE BBIPAKEHUS C IEPEMEHHBIMU

13 JlommycTrMble 3HaYeHHsI IEPEMEHHBIX B 1
BBIPKCHUHT
HaxoxeHre 3Ha4eHHs! BIPaKEHUS C

14 NIEPEMEHHBIMH TP 3aIaHHBIX 1
3HAYEHUSIX MEPEMEHHBIX
[IpencraBieHne 3aBUCUMOCTH MEXTY

15 BEJIMYMHAMU B BHJIEC (DOPMYIIBL. 1
Brruncnenus no dopmynam

16 [IpeobpazoBanue GpopmMy ais 1

BBIPAXKCHUA 3aI[aHHOI\/JI BCIIMYHHBI




17

Penienue pazuyHbIX 3a4aHUM,
cojepxkammx (Ghopmyibr

18

Pemenne TekcTOBBIX 3a1a4,
coJiepKanux GopmMyIIbl

19

Koopaunara Touku Ha NpsSIMOH.
Paccrosinue Mexay 1ByMsl TOUKaMU
KOOPJHMHATHOU IIPSIMOI

20

YHucnoBble MPOMEKYTKH Ha
KOOPJAMHATHOM NPSIMOIL: JIy4H, OTPE3KH,
MHTEPBAJIBI U UX U300paKeHHE

21

[IpssMoyronbHas cucTeMa KOOpAuHaT.
AOcuucca v opJIMHAaTa TOYKU Ha
KOOPJAMHATHOM IIJIOCKOCTH.
[TocTpoenure Touek Ha KOOPAMHATHOM
TJIOCKOCTH MO UX KOOPJMHATAM

22

[Tonsitre GyHKIMU. APryMEHT |
3HaueHune Gpynkuuu. HezaBucumas u
3aBHCHUMAasl IEPEMEHHbIC

23

Haxoxnenne 3HaueHus: QyHKIINH U
3HAYEHUS apryMeHTa M0 3a1aHHbIM
YCIIOBHSIM

24

CnocoOs1 3ananus pyakuuu. I'padux
byHKIIMN

25

Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN

26

[Toctpoenue rpaukoB cOriacHO
3aJIaHHBIM YCIIOBUSIM

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaYeHUI QYHKIHNU

28

Haxosxnenue obiactu onpeneneHus u
MHO’KECTBa 3HaYCHHUH (PYHKIIUU IO
rpaduky u Taldnuie

29

Haxoxnenue o0nacti onpeaeneHus u
MHO’KECTBa 3HaYeHUH (PYHKIIUU 1O

bopmyne

30

Omnpenenenue CBOMCTB PyHKIIUU IO
rpaduky: Hynu QyHKIUHU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA

31

Omnpenenenue CBOMCTB PYHKIIUU T10
rpaduKy: MPOMEXKYTKH BO3pACTaHUS H
yObIBaHUS1, HAMOOJIbIIIEE U HAUMEHBIIICE
3HaYCHUsI (PYHKITUN

32

Ornpenenenne CBOWCTB (PYHKITUH TIO
rpaduky: Hynu GYHKIIUU, TIPOMEKYTKU
3HAKOTIOCTOSTHCTBA, IPOMEKYTKH
BO3pacTaHus U yObIBaHMsI, HAUOOJIbIIIECE




Y HaMeHbIlee 3HauUeHHs! (PyHKIHH

33

[TpumeHeHrne CBOMCTB PYHKIIHA JTsT
aHanu3a rpaQKoB peaabHbIX
3aBHCUMOCTEN

34

Urenue u aHau3 rpaduKoB pealbHBIX
3aBUCHUMOCTEN

35

Kontponbnas padora Ne 2 o teme
"AnreOpandyecKue BhIPAKCHHS:
BBIPAXECHHUS C IEPEMEHHBIMHU.
OYHKINUUA: KOOPAUHATHI U TpaduKy.
Oynkuun"

36

CrerneHb ¢ HaTypaJIbHbIM I1OKAa3aTCJICM.
Haxoxaenune 3HaducHHS BBIPpAXKCHMU,
COACPKAIICTO CTCTICHU C HATYPAJIbHBIM
I1OKa3aTcjiemM

37

IIpousBeneHue CTEneHe ¢
OJIMHAKOBBIMHU OCHOBAHHSIMH

38

YacTHOE cTerneHe! ¢ OAMHAKOBbBIMHU
OCHOBAaHUAMU

39

Bo3BeaeHue cTeneH B CTENEHD

40

YMHOXKEHHNE U AeJICHUE CTEIICHEH ¢
OJIMHAKOBBLIMM TTOKA3aTeIIMHU. 3aITHCh
OOIBIIMX YKCE C IIOMOIIBIO CTEIICHEH
ypcna 10

41

[TpeoOpa3zoBaHue BBIpAXKEHUH,
COJIEpXKAIINX CTETIEHH C HaTypaJIbHBIM
ToKa3areyiemM

42

OOHOWIEH U €0 CTaHJApTHBIN BU.
Cremnenb ¥ KO3QPUIMEHT OTHOUJICHA.
CrnoxeHue U BBIYUTaHHE MTOTOOHBIX
OJIHOWIECHOB

43

Bo3Benenune oqHOYIIEHA B CTEIEHD.
VYMHOXEHNUE OTHOYIIEHOB

44

MHoOrouieH u ero cTaHAapTHBIN BUIL.
Crenedp MHOTOYJIEHA

45

Crio’keHHe U BEIYUTaHNE MHOTOYJIEHOB

46

YMHOXKEHUE OJJHOYJICHA HAa MHOT'OYJICH

47

YMHOXKEHHE OAHOYJICHA Ha MHOI'OYJICH

48

VYMHOXEHHE MHOTOWIEHA Ha
MHOI'OYJICH

49

VYMHOXKEHNE MHOTOWIEHA Ha
MHOTOWIEH

50

BriHECceHME 00111€Er0 MHOKHUTENS 34
CKOOKM




Brinecenue O6II.[CFO MHOXHUTCIIA 3a

51
CKOOKH
KoHnTtposbHas padota

52 "Onpnowiensl. CymMmMa U pa3HOCTh
MHoro4wIeHOB. [IpousBeneHune
OJIHOYWIEHA U MHOro4uwIeHa"
[IpeoOpazoBaHue 11€70TO BHIPAKESHUS B

53 MHOTO4JICH C PUMEHEHHUEM IPABHII
JICCTBUI C MHOTOWICHAMU U
OJTHOUYJICHAMH

54 [IpeoOpa3zoBaHme 1ETIOTO BEIPAKCHUS B
MHOTOYJICH

55 Brinecenue o01ero MHOKHUTEIS 32
CKOOKH

56 Paznoxxenne MHOTOWICHA Ha
MHO>KHTEJIH METOJIOM TPYIITHPOBKHU

57 PaznoxeHnne MHOTOUYJIEHA Ha
MHOKHUTEIIH

58 [IpeoOpaszoBanre MHOTOUJICHA B
MIPOU3BEJICHUE MHOKHUTENEI

59 ToxaecTBeHHBIE Ppe0Opa3oOBaHUs
OYKBEHHBIX BBIpDOKEHUN

60 JloKa3aTenbCTBO TOKIECTB

61 Kopuu MHOTOYIIEHA

62 HaxosxieHre KOpHel MHOrO4IeHa
[TpumeHeHue pa3noKeHUS

63 MHOTOYJICHOB HA MHOYKHUTEIH IS
BBIYHMCIICHHH M JIOKa3aTeIbCTBA
TOXKJISCTB

64 Pemenne ypaBHEHUI C MOMOIIBIO
pa3I0XKEeHUs] HA MHOKHTEIH

65 [TpousBeneHre pasHOCTH U CYMMBI
JIBYX BBIPQKEHUH

66 ®dopmyna pa3HOCTH KBaJpaTOB IBYX
BBIPAKECHUI

67 ®dopMmysTel KBaJIpaTa CyMMBI B KBajipaTa
pPa3HOCTH JIBYX BBIPAKECHHI
Paznoxxenrne Ha MHOXXHUTEIH C

68 HOMOILLIO GOPMYJI KBazpara CyMMEI U
KBaJIpaTa pa3HOCTH
[Tpumenenue Gopmyibl KBajpaTa

69 CYMMBI ¥ KBaJIpaTa Pa3sHOCTH JIBYX
BBIPAKCHUI

70 KBazpar cymMmmMBbl HECKOJIBKUX




BBIPAKCHUI

71

®opmyibl Ky0a CyMMBbI U Pa3HOCTH
JIBYX BBIPAKECHUI

72

DopMyJibl CyMMBI U Pa3HOCTH KyOOB
JIBYX BBIPQKCHUU

73

[Tpumenenue hopMyIl CyMMBI U
pa3HOCTH KYOOB JIBYX BBIpaKEHUI

74

[Tpumenenue hopmyI COKpaIEHHOTO
YMHOXCHHUS JJI Pa3IOKEHUS
MHOTOYJICHOB Ha MHOXKUTEIIN

75

Paznoxxenue MHOro4jeHa Ha
MHOXHUTCIIN pa3JIMYHBIMU MCTOJJaMH

76

[IpeoOpazoBaHue 11€70TO BRIPAKESHUS B
MHOTOYICH Pa3IUYHBIMU METOAAMH

77

Pa3nosxeHne Ha MHOXKUTEIN Pa3HOCTH
Y CYMMBI N-BIX CTENIEHEN

78

Kontposnbnas padora Ne 4 o teme
"AnreOpanyecKue BhIPAKEHUS:
MHOTO4WICHBI. AnreOpandeckue
BBIpaXXEHH: POPMYITBI COKPAIIEHHOTO
YMHOXEHHS"

79

ITonsitne ypaBHeHus. Kopenn
ypaBHEHUs

80

CBolicTBa ypaBHEHUH C OAHOU
MepeMEeHHO. PaBHOCHIIBHOCTH
ypaBHEHUH

81

JIuHeitHoE ypaBHEHUE C OHOM
nepemMeHHou. Yucno kopHen
JMHENHOI0 ypaBHEHUS

82

Pemenne MTMHENHOTO YpaBHEHHUS C
OJIHOY IIEPEMEHHOMN

83

Pemenue ypaBHeHUH, CBOIAIIUXCS K
JIMHENHBIM

84

IIpuMeHeHne TMHENHBIX ypaBHEHUH K
PELICHUIO TEKCTOBBIX 3a1a4

85

Pemienne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO
JIMHENHBIX YPABHEHUN

86

JIuHeitHoe ypaBHEHUE, coaepKaliee
3HAK MOIYJIA

87

[IprMepsl TMHEWHBIX YpaBHEHUH €
napameTpoM

88

Kontponbnas padora Ne 3 mo teme
"Yucna 1 BBIYUCIICHUS: CTENEHD C
HaATypaJIbHbIM IOKa3aTeleM.
AnrebpanuecKue BHIPAKCHUS:




JIEUCTBUSA C MHOTOWIEHAMHU. Y paBHEHUS
Y CUCTEMbl YPABHEHUI: JINHEHHBIE
ypaBHeHus"

89

YpaBHEHUE C IBYMS IEPEMEHHBIMU

90

JIuHeitHoe ypaBHEHUE C IByMsI
NEePEMEHHBIMH, €ro rpaduk

91

[Ipumepsl penieHus JIMHERHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMU B
LEJIBIX YHCIIaxX

92

Cucrema JIMHEWHBIX YPaBHEHUM C
JIBYMs IIepeMeHHbIMU. Hucio pereHunit
CHCTEMBI

93

Cuctembl IByX JTUHEUHBIX YPaBHEHUM C
JIBYMS IIepeMeHHbIMU. [ 'paduueckuit
Croco0 pemeHust

94

Cuctembl IByX JTUHEUHBIX YPaBHEHUM C
JBYMsI ITIepeMeHHbIMU. MeTo
MOJCTAaHOBKHU

95

Pemenne cucremel ABYX JIMHEUHBIX
ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMU
METOJ0M ITOACTaHOBKU

96

Cuctembl 1ByX JTMHEWHBIX YPaBHEHUM C
JBYMsI IepeMeHHbIMU. MeToj
CJIOKECHMS

97

Pemenue cucteMsl 1ByX JIMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
METOJOM CIIOKEHHUS

98

Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

99

IIpuMeHeHne cucTeM JTMHENHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU IS
pElIeHUs] TEKCTOBBIX 3a7a4

100

Pemenne nmpakTHKO-OpHUEHTUPOBAHHBIX
3a71a4 C OMOILBIO CUCTEMBI JIMHENHBIX
ypaBHEHUU

101

HccnenoBanue cucTeM JUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

102

Konrponbnas pabora Ne 6 o Teme
"CucteMbl TMHEMHBIX YpaBHEHUN"

103

JenmumocTs 1enbix uncenn. CBoicTBa
JACIINMOCTHU

104

[Ipr3HaKku AENTMMOCTH CYMMBI U
MIPOU3BEICHUS LIEIbIX YUCEI NTPU
pEeLIECHNH 3a]1a4

105

Jlenenue uncen ¢ ocratkoM. JleficTBUs




¢ octatkamu. OCTaTK CTENEHEN

106

Haubonpmumii 00U AeIUTEND U
HauMeHbIIIee o0IIee KpaTHOE JIBYX
qucen

107

Anroput™ EBKIHIa 11 HAXOKICHUS
HarOOJIBIIIETO OOIIETO IEIUTEIIS

108

Yuca cpaBHUMBIE TI0 MOYITIO.
CaoiicTBa cpaBHeHuil. CpaBHEHHS
EJBIX YUCEIT TI0 MOYITHO
HATYPaJILHOTO YHCIIa

109

Haxoxnenne ocTaTKOB CyMMBI U
IPOU3BEACHUS 110 JAaHHOMY MOJTYJIIO

110

[Tpusnaku aenumocty Ha 2, 4, 8, 5, 3,
6,9, 10, 11 u ux npumeHeHue nNpu
pEIICHUY 3a]1a4

111

[IpocTteie u coctaBHbIe uncna. YETHbIE
Y HEUETHbIE ynciia. B3anumMHO pocThie
qucia

112

IIprMeHeHrEe OCTaTKOB K PELICHUIO
YpaBHEHUH B LIEJIBIX YUCIHAX U
TEKCTOBBIX 3aJ1a4

113

[Tpsimast mpoNOPLMOHAIBHOCTD U €€
rpaduk

114

Jluneitnas pynkuus y =kx +b u eé
rpaduk

115

[Toctpoenue rpaduka TUHEHHON
dyHKIMM 110 popMmyse

116

[Toctpoenue u ureHue rpapuka
JUHEHHOU (QYHKIIUU

117

BriBon hopmyibl TnHeHON QyHKINN
110 3a/IaHHBIM YCJIOBUSIM

118

B3aunmMHoe pacrionosxeHue rpadukoB
JMHENHON QYHKINH

119

Pacnionoxenne Ha KOOPAMHATHON
TUIOCKOCTH MPSIMBIX BUJA Y = KX,
y=kx+b,y=b,x=b

120

[TocTpoenue rpaduka TUHEHHON
(GYHKINY 110 38]JaHHBIM YCIIOBHSIM

121

HaxoxaeHne KoopIMHAT TOYKHU
MepEeCceUCHMs ABYX MPSIMbIX, KOOPAUHAT
[IEPECEUCHHUS IIPSIMOU € OCSIMU
KOOpJMHAT

122

[TocTpoenue rpag kOB HECKOIBKUX
JTUHEHHBIX (PYHKIUN 1O 3aJaHHBIM
YCIOBUSM




123 | I'paduk pynkimu y = | X | 1
124 [TocTpoenue rpaduka GyHKINH, 1
COJICPIKAIIET0 MOYITh
125 KycouHo-3aianubie GyHKIIMU: TIOHSTHE 1
U nioctpoeHue rpaduka
126 ITocTpoenre KycouHO-3aJaHHOM 1
byHKIIMN
IIprMeHeHrne KyCOUYHO-3aJaHHON
127 | ¢ynkuum npu penieHnu NpakTUKO- 1
OPUEHTUPOBAHHBIX 33724
Kontposnbnas padora Ne 5 o teme
128 | "Yucna v BBIYMCICHUS: JETUMOCTb. 1
OyHKIUK: TuHeHHas QyHkus"
129 [ToBTOpeHue. PanmoHaIbHBIE YKCIIA. 1
CreneHb ¢ HATypaJbHBIM MTOKA3aTeIeM
130 [ToBTOpenne. OgHOWICHBI U 1
MHOTOYJICHBI
131 | Urorosas xouTponsHas pabora 1
132 IToBrOopenue. JInneliHbIE ypaBHEHHUS. 1
CHcTeMbl TUHENHBIX YPABHEHUM
IToBTOpeHue. Pemenne TeKCTOBBIX
133 | 3amau ¢ MOMOIIBIO JTMHEHHBIX 1
YpaBHEHUHN U X CUCTEM
134 | Tlosropenune. @yHKIMH 1
135 | O6oO6ueHne 3HAHMI 1
136 | O6o6meHNe 3HAHMIA 1
137 | O6o6uieHne 3HaHMH 1
138 | OG6oO6IeHne 3HAHHI 1
139 | O6Go6menue 3HAHMIH 1
140 | O6o6muieHne 3HaHMH 1
141 | OGoOueHne 3HAHMIH 1
142 | O6o6uieHne 3HaHMH 1
143 | O6oO6ueHne 3HAHMH 1
144 | O6o6uieHne 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 144

I[TPOIT'PAMME







