MUHUCTEPCTBO NPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

Komuret obwero u npodpeccmoHanbHoro ob6pasosaHua JleHuHrpagckoi obnactu
KomuteTt 06pasoBaHUA agMUHUCTPALLMN MyHULUNANIbHOIO 06pa3oBaHmA
«KMHrMcennckmii MyHMUMNanbHbIN PaioH

MBOY "Kpaxkoabckas COLI"

JOKYMEHT noanucaH QlleKTpOHHOﬁ noanucbio

Cepradukar: 16 58 1D 56 F1 57 DE 85 88 81 [MTPUJIOXEHHME x OOIT OO0
Z;’Zl:lf:: 0425732?;:? A—A04ao:2002: iBHa MBOY «Kpakomnbckas COLL»
PACCMOTPEHO YTBEPXJIEHO
Ha 3acelaHuu Hupexropom MBbOY
II€IarOrMYeCKOro COBETA «Kpakonbckas COLL»
Nel ot 30.08.2023 . Bacunbeson JI.H. npukas

Ne 58 o1 30.08.2023 1.

PABOYASI IPOTPAMMA
(ID 607214)

yueOHOro Kypca «Ajaredpa»

JUTst o0ydaromuxcs 7-9 kiaccoB

n. Ycrb-Jlyra 2023r.



MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBieTCS OHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 00pa30BaHus:
OHa 00ecTeuynBaeT U3yUYeHUE IPYTHX TUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
TYMaHUTapHOTO LIUKIIOB, €€ OCBOCHHUE HEOOXOIMMO AJISl MPOJIOJIKEHHUST 00pa3oBaHUs U
B IIOBCEIHEBHOHN »XM3HU. Pa3zButre y oOydaroIMXCsl HAy4HBIX IPEICTaBICHUHA O
IPOUCXOXKIECHUN U CYUIHOCTH alreOpandyeckux aOCTpaklMi, CIocoOe OTpakKeHUs
MaTeMaTUYECKOW HAyKOW SIBJIEHUW M MPOLECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTEeMaTHYECKOTO MOJICTMPOBAaHUS B HAYYHOM TO3HAHUH M B MPAKTUKE CIIOCOOCTBYET
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIICHUS, HEOOXOUMBIX JIJIsI
ajlarTallud B COBPEMEHHOM IdpoBoM oluiectBe. M3yueHue anreOpsl obecrieunBaeT
pa3BUTHE yMEHHUS HaO0JI0/aTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS W BBIBOABI, (popMynmpoBaTh yTBepxkAcHHs. OCBOCHHE Kypca anreOpbl
o0ecrieurnBaeT pa3BUTHUE JIOTUYECKOTO MBILUICHHUS OOYYarOLUXCsS: OHU MCIONb3YIOT
JNENYKTUBHbIE M WHIYKTUBHBIE pacCyXJIeHus, oOOOLIeHHNE U KOHKPETH3alHUIo,
abctparupoBaHue u aHanorutro. OOyueHue anredpe NpeanosiaracT 3HAUYUTENbHBIN
O00BEM CaMOCTOATENBHON NEATETBHOCTH O0YYaloIUXCs, MO3TOMY CaMOCTOSITEIBHOE
peleHune 3aa4 SBISETCS peann3alieil e TeIbHOCTHOTO MPUHIIAIA 00YIEeHHUS.

B cTtpykType nporpammsl ydyeOHOTro Kypca «Asredpa» uiss OCHOBHOTO OOILEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KATEIbHO-METOINYECKUE JIMHUU:
«Yucna ©  BBIYHCICHUS», «AnreOpandeckue BBIpOKEHUS», «YpaBHEHUS W
HEpaBeHCTBa», «DyHkumn». Kaxxnas u3 3TUX colepikarenbHO-METOIUIECKUX JIMHUN
pa3BUBAeTCs HA MPOTSHKEHUU TPEX JIET U3yUeHUsl Kypca, B3aMMOACHCTBYS C APYTUMHU
ero JUHUAMU. B Xozme u3ydeHHs y4eOHOro Kypca OOy4aroIIMMCSI MPUXOTUTCS
JIOTHYECKH PacCy’KIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s13bIK. B cBsI3u ¢
3THM B ITPOrpaMMy yueOHOT0 Kypca «Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
NPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jenaXx MaTeMaTHYeCKOro OoO0pa3oBaHHUA U
CHOCOOCTBYIOUIME  OBJQJACHHUIO  OOYYalOIIMMHCS ~ OCHOB  YHHUBEPCAJIBHOTO
MaTeMaTHYeCcKOro si3bika. CoaepKaTellbHON U CTPYKTYPHOM 0COOEHHOCTBIO Y4EOHOTO
Kypca «AinreOpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanne muHIHA «YUCTa ¥ BEIYUCTICHUSD CITYKUT OCHOBOM IS JATBHEUIIIETO
U3YYCHUS MAaTeMaTUKH, CIIOCOOCTBYET pAa3BUTHIO Y OOYYaIOIIUXCS JIOTHYECKOTO
MBILUICHUS, (POPMUPOBAHUIO YMEHHUS IOJIb30BAThCSl AITOPUTMAMH, a TaKkKe
IpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TTOBCEIHEBHOM KHU3HHU.
Pa3BuTHe MOHATHS O YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBS3aHO C
paIMoHaIbHBIMU U UPPAIMOHATBLHBIMU YUCIIaMHU, (POPMUPOBAHUEM IIPEACTABICHUN O



JNEHUCTBUTEIILHOM YHCJIE. 3aBEpIIEHUE OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K
cpenHemy o01ieMy 00pa3oBaHUIO.

CopnepkaHue JIByX ajareOpanuecKux JUHUN — « ANreOpandyecKue BBIPAKCHUS» U
«YpaBHEHHMSI W HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYarOIUXCS
MaTEeMaTUYeCKOro amrmapara, HeoOXOJMMOTro HJisi pElIeHHs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOTO
obmiero oOpa3oBaHHUs y4eOHBI MaTepuan TPYNIHPYETCS BOKPYT pallOHATbHBIX
BBIpOKEHMI. AJreOpa JIEMOHCTPUPYET 3HAUYCHHE MaTeMaTHUKU Kak s3bIKa st
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNICH, OMUCAHUs MPOIECCOB U SBJICHUM pealbHOTO
mupa. B 3amaunm oOyueHus anreOpe BXOJAT TakXke JalibHEWIlee pa3BUTHE
QITOPUTMHYECKOTO MBIIUIEHUSA, HEOOXOUMOI0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
MH(OPMATHKHU, U OBJIaJICHUE HaBbIKAMU JIETYKTUBHBIX paccykeHui. [IpeoOpazoBanue
CUMBOJIBHBIX (OpM CHOCOOCTBYET PAa3BUTUIO BOOOpaXXKEHUs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanue (QyHKIMOHATBHO-TpaUUYECKOM JIMHUM HAIEJICHO Ha MOJy4YeHUE
OOy4YarOIIMMUCS 3HAHUM O (PYHKUMSAX KAaK BaKHEWIIEH MaTeMaTUYeCKOM MOJENH JUIs
ONMMCAHMSI U HUCCJIEAOBAHMS Pa3HOOOpA3HBIX MPOIECCOB U SBIEHUNW B MPUPOJE U
obmectBe. M3ydyeHne martepuana CrocoOCTBYET Pa3BUTHIO Y OOYYaIOUIUXCS YMEHMUS
WCITOJIB30BATh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEJCTBA A3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJINUECKHUE, rpaduuecKkue, BHOCUT BKJIa] B (GOPMUPOBAHUE MPECTABICHUIN O POJIH
MaTE€MaTUKHU B Pa3BUTUN HUBWIN3ALNHU U KYJIbTYPHI.

CornacHo yueOHOMY IJ1aHy B 7—9 Kilaccax u3ydaercst y4eOHbIl Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fenbl coiepkaHus: «Yucna u
BBIYHCIICHUS», «AJTeOpandecKkue BBIPAKCHUS», «YPaBHCHHS W HEPABEHCTBA,
«DYHKIIUN.

Ha uzydenue yueOHoro kypca «Anredpa» orBoaurca 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 102
yaca (3 4aca B HEJIETO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palrOHAJIBHBIMU YKCIIaMU. Pelienne 3amad u3 peaJbHOW NPAKTHKY HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNeHus, 3auch 00ibIIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTHKH.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEII.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAKECHUS C IIEPEMEHHOU. JlomycTumele
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbiX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHouwieHsl U MHOTOWIEHBI. CteneHb MHOrowIeHa. CloXeHue, BhIYUTAHHE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWJICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUIEHUE JIMHEMHBIX YpaBHEHUN. COCTaBICHUE YPABHEHUI 110 YCIOBUIO
3agauu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 33a4 C TOMOIIbI0 CUCTEM
YPaBHECHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. YnciioBble NPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu Ox u Oy. Abcrucca U opAuHATa
TOYKH Ha KOOPJMHATHOMN IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux dynkuuum y = |x|.
['paduyeckoe pernieHrne TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEHWHBIX YpaBHEHUH.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

Aare0panvyecKue BbIPpAKEHUSA

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PanronanbpHbIe BRIpRXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBaJpPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas uaTEepnpeTanys ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuuu. OOIaCTh ONpPEAETICHNs U MHOKECTBO 3HaUYEHUN (PYHKIIUU.
CriocoOsb1 3amanus QyHKITHIA.

I'padux ¢dynkumu. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMINUX PEeATTbHBIE MPOIECCHI.

@DyHKIMU, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYI TPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkimn y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.



9 KIIACC

Yuciaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIA
KaKk OCCKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]ly MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHeHHME JIEWCTBUTENIbHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OOBEKTOB OKPYXAlOIIETO MHpa, ATUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmxk€HHOE 3HAYCHHUE BEIIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyIJIeHHEe
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIMXCS K KBAJIPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3aj1ay
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMSI TIEPEMEHHBIMU M ero rpaduk. PermeHue cuctem AByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPBIX JHMHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au aNreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padprueckas wHTEpHperanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DyHKUIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'paduku yskuumii: y = kx, y =kx + b, y = k/x, y =x3, y=Vx, y = |x| u ux
CBONCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
peKyppeHTHON (popMyoit u popMyJiol n-To YieHa.

Apudmernueckas U reoMeTrpudeckas mporpeccur. PopMynbl n-TO YIEHA
apu(PpMETUIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.



N300paxeHne 4IE€HOB apuU(PMETHUECKON U TE€OMETPHUYECKOW MpOorpeccuid
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEMHON MNpodeccruoHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HAaBBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpaza KM3HU  (3I0pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHUH JIJIS pelieHus 3a1a49 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXXHBIX MOCJIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aILHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanranusa K U3MEHAIIMMCS YCJOBHSM COLMAJBHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMU U3 OIbITA JIPYTUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, IUIAHUPOBAThH CBOE PA3BUTHE;

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

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHHs]  TOHSATWUW, YCTAHABIWBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPTYMEHTAILMIO, IPUBOIUTH
pUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble ucciienoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIbIIIOE NCCIIEIOBAaHUE IO YCTAHOBJIEHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh WU WHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiICHUS HHPOpMALMKU M WILTIOCTPUPOBATH
perraemMbie 3ala4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTH WH(OpPMAIMU O KPUTEPHUAM, MPEJI0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYKJICHUA B COOTBCTCTBUU C YCIIOBUSAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KATh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBMEHHBIX TEKCTax, JAaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXJIEHUS C CYXACHUSAMHU JAPYTHX
YYAaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IMuyue U CXOJCTBO IO3HIIMM, B
KOpPEKTHOM popme popMyaHpoBaTh pa3HOTIIACHs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh OPMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHIUBHUAYaIbHOM
paboThI MpU pEIIEHNH YUEOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpeneisTb BUAbBl pPadOT, JOroBapUBaThCS,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBbIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4YacTh PaOOTHI
U KOODPJIMHHPOBATh CBOM [EUCTBUS C JPYTUMH 4YJIE€HAMH KOMaHIbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH, aITOPUTM pEIICHUs 3aJaud (UJIU ero
4acTh), BbIOMpATh CIOCOO pEIICHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOoIecca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIIEHUN 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA ICATEIBHOCTH MTOCTABJICHHOW LIEJIN U
YCIIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYHUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BeimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHMsI YMCIOBBIX BBIPAXKEHUH, MPUMEHSTHh pa3HOOOpa3HbIE
CHI0CcOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUM, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECTHUHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JECATUYHYIO JpOOb B OOBIKHOBEHHYI0, 0OBIKHOBEHHYO B IECATUUHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHH
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJlbHBIMHU
NIOKAa3aTeJISIMH.

[IpuMeHsATh MPU3HAKYU IETUMOCTH, PA3JIOKEHUE HA MHOYKUTEIN HATYPaIbHBIX
yucen.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsredOpanvyecKue BbIPAKEHUA

Hcnonp3oBathk areOpandecKkyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOLIECCE OCBOEHUS YUeOHOTO MaTepuania.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoInonHATh Npeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

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

OCylIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEIS, TPYIIUPOBKU CIIaraeMbIX, IPUMEHEHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

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

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10KA3aTEIsAMHU LIS
peoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABisIeTCS
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELICHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IBYMS
IEPEMEHHBIMHU, MI0JIb3YSCh TPpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTp cucteMbl IByX JIMHEHMHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKIUU

N3o0paxkath Ha KOOPIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuili cnocod MpeACTaBICHUS U aHaIW3a MH(OpManuw,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HUCIMOJB3YsSd MPH HEOOXOAMMOCTH KaJIbKYJSTOP, BBITOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.



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

AJsiredOpanyecKue BbIPaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LENbIM ITOKA3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHSTE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BRIPAKESHUN HA
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOYJICHAMH U alIreOpandeCKUMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs pEUICHUST Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIUPOBKH 3a7adul K €€ anredpandeckoit
MOJEIN C TIIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA YUCTIOBBIX HEPABEHCTB /IS CPABHEHUS, OLICHKHU, PeIIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaUIeCKyIO
WJUTFOCTPALIUI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh W UCTHOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHUS), OMNpEAeaTh 3HAUYCHUE (PYHKIMHU IO 3HAYCHUIO
apryMeHTa, OlpeaeiaTh CBOMCTBA (PYHKITUH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2, y=x3,y=|x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBOH (HyHKINH
no e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJMYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATLHBIE YHCIIA.

Breinonuate apudmeTndyeckue 1elCTBUS C palluOHAILHBIMUA YUCJIaMU, COUeTast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOIHATh BBIYMCICHUS C UPPAMOHATBHBIMU
YUCIIAMH.

Haxoauts 3Hau€HUS CTENEHEN C LEJIBIMU [TOKA3aTEIIMU U KOPHEH, BBIYUCIIATD
3HAYCHUS YUCIIOBBIX BBIPAYKECHUM.



OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHIATH HPUKUIAKY pE3yJibTaTa
BBIYMCJIEHUN, OLIEHKY YHCIJIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHHUS, YDABHEHHUSI, CBOISIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPaBHEHNUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3ajauM  aJreOpanvyeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPaBHEHUS NI CUCTEMBI IBYX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM ypaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM TrpaUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUU PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarb sMHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlatb  cucTemMbl  JTMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLUE KBAaJpPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELLIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBate (yHKIMM U3y4eHHBIX BHJIOB. [loka3pIBaTh CXeMaTHYECKU

pacnoJioKeHNe Ha KOOPJIMHATHOM MIIOCKOCTH rpadukoB PyHKIUM Buga: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=\X, y = |x|, B 3aBUCHMOCTH OT 3HAYCHHUi
K02 GULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300paxaTb CXeMaTHYECKU TpaUKU KBaJAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIMHI N0 UX Tpadukam.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3IUKU, TEOMETPUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUECKYI0 U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHUS C  UCHOJB30BaHUEM (OpPMYyNIT N-ro 4jeHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE 75 1 bubnuoreka [{OK
qHcia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anre6 27 1
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
4 K ) 24 1
oOpAHATH! M rpaduKn. OynKIIK https://m.edsoo.ru/71415b90
bu6mmoteka IIOK
IT 1
> OBTOpCHUE U 0000MmeHHe 6 https://m.edsoo.ru/71415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME
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8 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
) Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuoreka [{OK
[10Ka3aTeyiemM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxwiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 | Bbu6mmoteka [JOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI bubmmnoreka HOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 12 1 hitps://m.cdsoo.ru/7f417af8
but6mmorexa [IOK
8 Pyriuu. OCHOBHLIE NOHATH > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
? DyHKuHH. TMCTOBEIC PyHKIIHMA ? https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
1
10 TosToperme 1 0bobmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KUIIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHEIC 9 bubmuoreka [{OK
qyrcna https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJIHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 ) bubnnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKIHH 6 https://m.edsoo0.ru/71419d08
bubmnoreka IIOK
6 4 15 1
HCIIOBBIE MOCIIEI0BATEIBHOCTH hitps:/m.cdsoo.rw/7E419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bubnmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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