AHHOTauMs K padoueii nporpamme

oy

MyHununanssHoe Or0KETHOE 0011e00pa3oBaTeIbHOE YUPEKACHHE
Kynemosckast cpennss odueoOpa3oBarenbHast mkoaa Ne 16

Hazpanue yueOHOTO
npeaMeTa, Kypea

Auredpa

B coorBercTBUM C
KaKM HOPMAaTHBHBIM
JOKYMEHTOM
paszpaboraHa

dIoC 000-2021, OIT OO0

CocraBurtenu

[TerpoBa O.A.

Cpok peanuzanuu

3 roma, ¢ 7 mo 9 kiacc

KommuecTBo yacoB

306 gacoB: B 7 kiacce — 102 yaca (3 yaca B Henedro), B 8 kimacce — 102 gaca (3

yaca B Hejieno), B 9 kiacce — 102 yaca (3 4aca B HeZeio0).

Llenp

e IIPOIOJIKCHHEC (bOpMI/IpOBaHI/ISI OCHOBHBIX MAaTEMaTHYECKUX MOHSITHI

(uucno, BeNMWYMHA, TeOMETpUYecKas Qurypa), 00eCIeUnBaOLIINX
MIPEEMCTBEHHOCTh u MEPCIIEKTHBHOCTh MaTeMaTHIeCKOTO
o0pa3oBaHus 00YYArOIIUXCS;

pa3BUTHE MHTEIUIEKTYalbHBIX U  TBOPYECKMX  CIOCOOHOCTEM
00y4aromuxcs, MMO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIbCKIX
YMCHHIA, HHTEpeca K U3YICHUIO MaTEMATHKH;

nojBe/leHue OOydJalmuXCcs Ha JOCTYIHOM [UIsi HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3U MaT€MaTUKH U OKPYKAIOIIETO MUPA;
dbopmupoBanre (PYHKIIMOHAIBHOW MaTEMaTHYECKOW TPaMOTHOCTH:
YMEHHsI pacro3HaBaTh MaTeMaTH4YecKHe OOBEKThl B peallbHBIX
KU3HEHHBIX CHUTYaIlUsX, MPUMEHATH OCBOCHHBIC YMCHHS IS
pelIeHUs TPAKTHKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETHPOBATH

MOJIYUYCHHBIC PpE3YyJIbTaThl W OLCHHBATHL HNX Ha COOTBCTCTBHUC

HpaKTquCKOﬁ CUTyalluu.

OcHOBHBIE pa3Jenbl

7 knace

1. Yncia u BeruuciieHusd. PanpoHanpHbIe Unciia - 25 4acoB

2. AnreOpanyeckue BbIpaXeHUsI — 27 4yacoB

3. YpaBHeHus u HepaBeHCTBA — 20 yacoB

4. Koopnunatse! u rpaduku. OyHkuuu - 24 yaca

5. IloBTOpenue u 0600IIEHIE — 6 YacOB

8 kiace

1. Yucna u Beiunciienus. KBagparuele kopHu - 15 gacos

2. Yucna u BeruncneHuss. CTENEHb ¢ LENbIM MOKa3aTeseM — 7 4acoB
3. AnreOpanveckne BeipakeHUs. KBanpaTHbiii TpéXuiieH - 5 yacoB
4. AnreOpanyeckue BeIpaxeHus. Anredpandeckas 1poos — 15 yacos
5. YpaBHeHus u HepaBeHcTBa. KBagpaTtHsle ypaBHeHus — 15 gacos
6. YpaBHeHHUs 1 HepaBeHcTBA. CrucTeMbl ypaBHEHUH — 13 yacos




7. YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa — 12 yacoB

8. @yHk1uu. OCHOBHBIE MOHATHS — 5 4acoB

9. ®ynkuuu. YnucnoBbie GyHKIIUN — 9 yacoB

10. [ToBTOpeHue, o600IIeHNE, CUCTEMAaTH3aIUs — 6 4acoB

9 kJaacce

1. Yucna u BeruucieHus. JleiicTBUTENbHBIC YUCIa - 9 4acoB

2. YpaBHEHMsI U HEPABEHCTBA. Y PaBHEHUS C OJIHOM nepeMeHHon — 14
4acoB

3. YpaBHeHnus u HepaBeHcTBa. CucTeMbl ypaBHEHUH - 14 yacoB
4. YpaBHeHHS U HepaBeHCTBA. HepaBeHncTBa — 16 yacos

5. ®ynkuuu — 16 yacon

6. HucioBbIe TOCIIEN0OBATEILHOCTH — 15 yacoB

7. IloBTOpeHmE, 0000IIEHNE, CUCTEMAaTH3aKs — 18 yacoB

DopMBbI TEKYILIETO KonrtposnpsHbie padoOTHI.
KOHTPOJIS




MYHUILHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
KYJIEHNIOBCKASA CPEJHAS OBIIEOBPA3OBATEJIBHASA IIKOJIA Nel6

A30BCKOI'O PANOHA
PaccMoTpeHo u pekoMeH0BaHO YTBEPXJIEHO
K YTBepXACHUIO Ha 3acenanui MO npukazoMm aupekropa MbOY
YUHATENEeH €CTeCTBEHHO HAyUHBIX Kynemosckoit COLL Nel6
JUCIUAILINH ot «01» centsops 2023, Ne 99

npotokoin Ne 1 ot 25.08.2023r.

Pa0douast nporpamma

1o yueoOnomy npeamery «AJII'EBPA»

YpoBeHb 00pa3oBaHusi: 0OCHOBHOE 001ee 00pa3oBaHue

1J151 odyuaromuxcs / — 9 kjaaccoB

Yyuren:

ITerpoBa O.A. 1D 575112

c.Kynemogka, 2023



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpedrnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
A3bIK. B CBSI3M C 3TMM B mporpammy ydeOHOro Kypca «AJredpa» BKIHOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



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

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHus anreOpe BXOASAT TaKxKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXXEHHUs, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMy MIaHy B 7-9 Kjaccax u3ydaeTcsi Y4YeOHbBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: 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 apyroi. IloHATue pauMoOHaNbHOrO 4YHCINA, 3alUCh, CPABHEHHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJIeM: OINpEAeNieHue, NpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuia NpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

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

JluneiiHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncnoBsle TPOMEXYTKU. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. Ilonstue ¢ynkuun. [paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padbmyeckoe pernieHue ITUHEWHBIX YpPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparueiii kopeHb u3 uwucna. [loHsiTue 00 uppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JEJCHHE anreopandyeckux JapoOei.
PannonanbpHbie BRIpaXKEHUS U UX MTPeoOpa3OBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPaBHEHUN C JIByMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEMHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonstue @ynkmuu. OOIacCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPa)KaIOIIKX peabHbIE MPOLECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyuxiun 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 ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIU.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

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

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

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

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppEeHTHOI (popMyioit u HGopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA NPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yIbTAaThl OCBOCHMSI IPOrpaMMbl Y4eOHOTO Kypca «Aireopar»
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpEcAa K MPOLUIOMY M HACTOSLIEMY POCCUUCKOM MaT€MAaTHKH,
LEHHOCTHBIM OTHOUIEHUEM K JOCTH)KCHMSM POCCHUHCKHX MAaTEMaTHUKOB M POCCHMCKON
MaTEMaTUYECKOM IIKOJBI, K MCIOJIB30BAHUIO OTHUX IOCTH)KCHHMHM B JPYTHX HAyKaxX U
MPUKIAAHBIX cepax;

2) rpakKIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U peau3alliy €ro Mnpas,
IpPEJCTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKUMOHMPOBAHUS Pa3IMUYHbBIX
CTPYKTYp, SBJEHHH, Mpoueayp TIpaxJaHCKoro ooOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JTHYECKUX MpOOJEM, CBA3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUI HayKH, OCOZHAHMEM Ba)KHOCTHU MOpPAJIbHO-
TUYECKUX MPHUHIIMUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTM€ B pEIICHUM IPaKTUYECKUX  3aaad
MaTeMaTUYeCKOM  HANpaBJIIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha NPOTSKEHWU BCEM JKU3HU Ui YCHEIHOM mpodeccuoHaabHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUAYAIbHOW TPaeKTOPUU OOpa30BaHUsl U JKU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K OMOILMOHAIIBHOMY M 3CTETHYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, pELIEHUH, pacCyXIeHUH, YMEHUIO BUICTb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B  JCATENbHOCTH HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
Npe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOAbl U
oOmiecTBa, IOHMMAaHMEM MAaTeMaTUYeCKOW HayKh Kak c¢epbl 4YeloBEeYeCKOU
NEATENbHOCTH, A3TAloOB €€ pa3BUTHS M 3HAYMMOCTU JJIA Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W MAaTeMaTHYeCKOM KyJIbTYpOHl Kak CpeICTBOM
MO3HAHUS MHUpa, OBJIAJCHUEM NPOCTEUIIMMU HaBbIKAMU  HCCIIEOBATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, ¢GopMHUpPOBaAHHE KYJILTYPbl 310POBbSl M
IMOIUOHAIBHOTO 0JI1ATONOTYYHS:

TOTOBHOCTBIO TIPUMEHSITh MaTEMAaTUUECKHAE 3HAHUS B HHTEPECaX CBOETO 3/I0POBHSI,
BEJICHHSI 3JI0POBOTO 00pa3za XHW3HU (3I0pOBOE MUTAaHUE, COATTAHCHPOBAHHBIN PEXUM
3aHATUA W OTABIXA, peryisipHas Qu3uveckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pediekcuu, Mpu3HaAaHUEM CBOETO IpaBa Ha OMMOKY W TaKOTO JK€ MpaBa JIPyroro
YeNI0BEeKa;

7) 3K0J10THYECKOe BOCTIHTAHHE:

OpUEHTAIMel Ha MPUMEHEHHWE MAaTeMaTUYeCKHX 3HAHWHK JUIS pelieHUs 3anad B
00J1acTH COXPaHHOCTH OKPY)KAIOIICH Cpelbl, TUIAHUPOBAHUS TOCTYIKOB W OIEHKUA HX
BO3MOXXHBIX TIOCTEACTBUNA JJIsi OKPYXAIOUIeH Cpelbl, OCO3HAHHUEM TIJI0OATBEHOTO
XapaKTepa SKOJOTUUECKUX TPOOJIEM U ITyTeH UX PEIICHHUS;

8) amanTaumMs K HM3MEHSIIOIIMMCS YCJOBHSM CONHUAJIBLHOW W TNPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHSIX HEONPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMITETCHTHOCTH 4Yepe3 IMPaKTUYECKYIO0 NESITCIIbHOCTh, B TOM YHCJIE yMEHHUE
VUHUTBCS Y APYTUX JIOACH, TPHOOpETaTh B COBMECTHOM ACATEIHPHOCTA HOBBIC 3HAHUA,
HaBBIKH U KOMIIETCHIIH U3 OTbITA APYTHX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM uucie HOPMYITUPOBAThH
UJIEH, TTIOHSATHS, THUIIOTE3bl 00 00OBEKTAX M SBICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX,
0CO3HaBaTh NeHUIUTHI COOCTBEHHBIX 3HAHWW M KOMITIETEHTHOCTEH, TIIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTHUPOBATH MPUHUMAECMBIE
permeHuss W JACUCTBUSA, (OPMYJIUPOBaTh ¥ OICHUBATh PHUCKH U TIOCIICICTBUSA,
(hopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble 1ornyeckue AecTBUA:

e BBIBIITH W XapaKTEPU30BaTh CYIIECCTBEHHBIE IPU3HAKH MaTEMaTHYECKHX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TMOHATHAMHU, (OPMYIHPOBATH
ompeneneHus  TOHSATHUH,  yCTaHABIMBATh  CYIIECTBEHHBIM  TPU3HAK
KIaccu(pukanyyu, OCHOBaHUS I OO0OOIIEHWS ¥ CpaBHEHUA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH,  (OPMYJIUpPOBaTH HW  MPeoOpPa3oOBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE W OTpHUIATCIIbHBIC, CIWHUYHBIC, YaCTHBIE W  OOIIHE,
YCIJIOBHBIE;



BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUUS B
¢dakTax, MaHHBIX, HAOIIOJACHUSIX U YTBEPXKACHUSIX, NIPEIJiaraTh KPUTCPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JieNaTh BBIBOABI C KCMOJB30BAHHEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa3buparh OKa3aTelbCTBA MATEeMATHUECKUX YTBEPXKACHUU (MpsIMbIE U OT
MPOTUBHOTO), TPOBOAWTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0Ka3aTeIbCTBA
MaTE€MaTUYECKUX (PaKTOB, BHICTpAUBATh APTyMEHTAIIUIO, IPUBOAUTH MPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CIOCOO pelleHus YydyeOHOM 3adauM  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HauWOoJiee TMOAXOIANIUN ¢  Y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLbCKue 1eCTBUSA:

UCIIOJb30BaTh BOMNPOCHl KaK HCCIEI0BAaTEIbCKUM HMHCTPYMEHT IO3HAHUS,
(opMynHpoBaTH  BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUYUE, MNpoOIeEMy,
CaMOCTOSITENIFHO yCTaHABIMBATh HUCKOMOE U JaHHOE, (OopMHpOBaTh THIIOTE3Y,
apTryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOJAUTH IO  CaMOCTOSITEIBHO  COCTaBJICHHOMY IUIaHY  HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBILIOE HCCIIEIOBAaHUE I0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBAaTH OOOOIIEHUST U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO HAOJMIOJCHUs, HCCIEIOBaHMUs, OIEHUBATh JOCTOBEPHOCTb
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE TMpoIecca, a TaKXKe BBIIBUTATh
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH ~ HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpMaLMK, JaHHBIX,
HEOOXOMMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BBIOMpPATh, AHAJIU3UPOBATH, CHUCTEMATU3UPOBATh W  HMHTEPIPETUPOBATH
MH(}OpMaLUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMPATh (POPMY MpEeACTaBICHUS HHPOPMALIUHA U WIUTFOCTPUPOBATH pELIacMble
3aJlauy CXeMaMH, JuarpaMmmMamMu, HHOHM rpauKoil 1 ux KOMOMHAIUAMUY;
OLICHMBATh HAAE&KHOCTh HH(MOPMALMKA 1O KPUTEPUSM, MPEIIOKEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBHSIMH U
HEeJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, JaBaTh MTOSCHEHUS 110 X0y PELICHMs 3a1a4H,
KOMMEHTUPOBATH MMOJTYyYECHHBIN PE3yJIbTaT;



B X0JI¢ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMHI,
MpoOJIeMBbI, pemaeMoi 3a7add, BBICKA3bIBATh HWJCH, HAIlCJICHHBIE HA TOWCK
pEIICHUS, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU IPYTHUX YIaCTHHKOB
nuanora, oOHapyKUBaTh pa3iuiKle U CXOJCTBO MO3UIMI, B KOPPEKTHOU (opMme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

e TMPEACTABJIATh PE3YNbTAThl PEHICHUS 3a/Jadd, SKCICPUMEHTA, HUCCICIOBAHUS,
MPOEKTAa, CaMOCTOSITEIIbHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C YYETOM 3a1ad
Ipe3eHTAllMU U OCOOEHHOCTEN ayAUTOPHUY;

e TIIOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW M WHAUBUIYaTbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUUECKUX 3a]1aY;

e TMPUHUMATH II€Ih COBMECTHON JEATEIHLHOCTH, IUIAHHUPOBATH OPTraHU3AIIUIO
COBMECTHOM paboThl, paclpeensaTh BUIbl paboT, JOTOBapUBATHCS, OOCYKIATh
IpolLiecC U Pe3ysibTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJICH;

e yYacTBOBaTh B I'PYIIOBBLIX (hopMax palboThl (0OCYKIeHUsI, OOMEH MHEHUSIMHU,
MO3TOBBIE€ IITYPMBI ¥ JAPYTHE), BBIIOJTHATH CBOIO YacTh pabOTBI W
KOOPJIMHUPOBATh CBOM JCHCTBHS C APYTUMHU UYJeHAMH KOMAHJBI, OICHUBATH
KadecTBO  CBOETO BKJaJAa B OOMMH  TPOXYKT 1O  KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIE YHUBeEpCAJbHbIE y4eOHbIE JelcCTBUS
Camoopranusanus:

e CaMOCTOSITEIPHO COCTABJIATh IUIAH, AJITOPUTM pEIICHUS 3amadu (WA €ro
4acTh), BBIOMpATh CIOCOO peleHus ¢ YYETOM HMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BaPUAHTHI
penieHunit ¢ yaéToM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJJIEKT:

e BIIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISA IpoIecca W pe3yibTaTa
pElIeHUs] MaTeMaTUYEeCKOM 3a/1auH;

e TMPEABUJETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH TMPH PEIICHUH 3a/1ayH,
BHOCHUTh KOPPEKTHBHI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
HalJIEHHBIX OIMMOOK, BEISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pEe3yJbTaTa MACSITCIBHOCTH TIOCTABJICHHOW IICIH U

YCIIOBUSM, OOBSICHATh MPUYUHBI JOCTHIKEHUS WM HEJIOCTHKEHUS eI,
HaxXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHniy oOyuenus B 7 kiaacce oOy4aromuics MOTYYUT CIICIYIONINE TTPEIMETHbIC
pE3yJIbTATHI:
Yucja v BLIYUCJICHUA



BrinonusaTe, coueTast yCTHbIE U TUCbMEHHbIE IPUEMBI, apu(pMETHIECKHE TEHCTBUS
C pallMOHAJIbHBIMH YHCIAMHU.

HaxoauTh 3Ha4eHHs YUCIIOBBIX BBIPAKEHUH, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOObI
U NPUEMBI BHIYMCIICHUS 3HAUCHUN APOOHBIX BBIpAXKEHHH, coiepKalinX 0ObIKHOBEHHbIE
U JICCSITUYHbBIE APOOH.

[lepexonuts OT oxHOW (OPMBI 3amUCH uuced K Apyroil (mpeodpa3oBHIBATH
JECATUUHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B
OCCKOHEUHYIO JICCSITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIC YUCJIA.

OKpyrJisTh yncna.

BBINONHATE NPUKHUAKY M OLUEHKY pe3yJibTaTa BBIUMCICHUM, OLEHKY 3HAYEHUI
YUCJIOBBIX BBIPAKEHUW. BBINONHATH NEUCTBUS CO CTENEHSAMU C HaTypajJbHbIMHU
IIOKAa3aTeIIMH.

[IpuMeHATh NPU3HAKU JEIUMOCTH, Pa3JIOKEHHE HAa MHOMKWTEIW HATypaJIbHBIX
quced.

Pemate MNpakTUKO-OpPUEHTUPOBAHHBIE 3aJayd, CBSI3aHHbIE C OTHOILIECHHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO  BEJIWYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl peleHus 3afad C y4ETOM OIPAaHWYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEMBbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpanvyeckyr0 TEPMHUHOJOTHUIO M CHUMBOJIMKY, IPUMEHSTH €€ B
IPOLIECCE OCBOEHUS Y4eOHOro MaTepuaiia.

Haxomuth 3HaueHuss OYKBEHHBIX BBIPQXKEHHM TMpU 3aJaHHBIX 3HAUYEHUSX
IIEPEMEHHBIX.

BoinonHaTh mpeoOpa3oBaHUs 1IEJIOTO BBIPAXKEHUS B MHOTOWIEH HPHUBEACHUEM
MOJ00OHBIX ClaraeMblX, pACKPbITUEM CKOOOK.

BBITIONHATE YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH M MHOTOWIEHA HA MHOI'OYJIEH,
OPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymeCTBIATh pa3I0KEHUE MHOTOYJIEHOB HA MHOYKUTEIN C IIOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKHU CIIaraéMbIX, MpPUMEHEHUs (opmyn
COKPAILLIEHHOI'O YMHOKEHHS.

[TpumensTh npeoOpazoBaHUSI MHOTOYJICHOB JJISi PEIICHUs pa3IUYHbIX 3a7ad U3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypAJIbHBIMM ITOKA3aTEIsAMM IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHHUS] C OJHOM IEPEMEHHOM, IIPUMEHSS MpaBUiIa
nepexoqa OT MCXOJHOTO YpaBHEHHUs K paBHOCUIbHOMY emy. IIpoBepsATsb, siBIseTCS
YUCJIO KOPHEM YPaBHEHHS.



[IpumensTh rpaduueckre METOAbl NPHU PEHICHUH JUHEWHBIX YPaBHEHHM M UX
CUCTEM.

[TonGupath mpuMepsl Map YUCEN, SBISIOMINXCS PEIICHUEM JTUHEHHOrO ypaBHEHHS
C IBYMsI IEPEMEHHBIMU.

CrpouTh B KOOpAMHATHOM IUIOCKOCTU Tpa(UK JMHEHHOTO YpaBHEHUS C JABYMs
MEPEMEHHBIMHU, MOJIb3YACh TPa(UKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHS.

Pemate cucteMbl ByX JIMHEWHBIX YPaBHEHUW C JABYMsI IEPEMEHHBIMH, B TOM
quciie rpadu4yecKu.

CocTaBiATh U pelaTh JMHEHHOE YPABHEHUE WIM CUCTEMY JIMHEWHBIX YPaBHEHHUU
[0 YCJOBHMIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M
ITOJIyYEHHBIA PE3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIWE 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMCBhIBaTh YHUCIIOBBIE IMPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJAMHATAM,
CTpOoUTh rpaduku TMHENHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMYMHAMMU:
CKOpOCTb, BpEMS, PacCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU 1O 3HAYECHHIO €€ apryMeHTa.

[lonumars rpaduueckuil crnoco0® MpenCcTaBiICHMsT M aHalu3a HHG(OpMalnY,
U3BJIEKATh U MHTEPIPETHPOBATh MH(YOpPMAINIO U3 IpaUKOB pealibHbIX MPOLECCOB U
3aBUCUMOCTEMN.

K xoH1y oOyuenus B 8 kiaacce 00yyaromuics NoayyuT CAeAyOIKe IpeIMETHbIE
pEe3yJbTaTHhI:

Yucia 1 BbIYUCICHUSA

Hcrnonb30BaTh HayajabHbIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEI
JUIsl CpaBHEHMs, OKPYIJICHHS W BBIUMCICHUH, M300pakaTh ACHCTBUTEIbHBIE YHUCIA
TOYKAMH Ha KOOPJAMHATHOMN MPSIMOM.

[IpuMeHsATh mMOHATHE apU(METHUECKOrO0 KBAJpPaTHOTO KOPHS, HaXOAUTh
KBaJIpaTHbIE KOpPHHU, HCIOJb3Yysl MpPU HEOOXOAUMOCTH KAaJbKYJISTOP, BBIIOJHATh
peoOpa3oBaHus BBIPAKEHHUM, COJAEPKAIIMX KBaJpaTHbIE KOPHU, MCIOJb3Yys CBOMCTBa
KOpHEW.

Hcnonb30Bath 3aMCH OOJBIINX M MAJIBIX YHCEIT C IOMOIIBIO JECATUYHBIX ApoOeit
u creneHel yncina 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh  MOHATME  CTENEHM C  LENbIM  [I0Ka3aTeJeM,  BBIINOJHAThH
npeoOpa30BaHus BbIPAKEHUH, COAEPKAIIMX CTENEHH C LIEJIbIM MOKa3aTeseM.



BhINOMHATH TOXKAECTBEHHBbIE MPEOoOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUNW Ha
OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMu Apo0simMHu.

PackiiaapiBaTh KBaApATHBINA TPEXWIEH HA MHOXKHUTEIIH.

[IpumeHsaTh TIpeoOpa3oBaHUsl BBIPAKEHUN MJIs PEIICHUS PA3TUYHBIX 33]ad W3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE, KBaJIpaTHbBIE YPABHEHHS W PALUOHAIBHBIE YpPABHECHUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMU.

[IpoBOOUTH MpOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
yyclie ¢ NpUMEHEHHuEM TpaduuecKkux MpeacTaBlieHuil (ycTaHaBIMBaTh, HMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTs OT cioBeCHOU (HOPMYIUPOBKHU 3a/1a4uu K €€ anreOpandecKkor MoIenn
C MOMOUIBIO COCTABJICHUSI YPABHEHUS WM CUCTEMbl YPaBHEHUW, UHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJa4M IIOJIyUYEHHBIN pe3yJIbTart.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHHUSI, OLIEHKH, PEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M UX CHUCTEMBI, J1aBaTh rpadUyuecKyto
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh W MCHONB30BaTh (YHKIIMOHAJIBHBIC TOHSATHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OO0O3HAUCHMS), ONPEACNSITh 3HaueHWe (YHKIUMU T0 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (HYHKIIUA BUA:

y=k/x,y = %2,y =x3,y = |X|, ¥ = VX, OIHCHIBaTh CBOIICTBA YHCIOBOH (yHKIUH
1o e€ rpaduky.

K xoHny oOyuenus B 9 kiacce 00y4aromuiics MoayyuT CAeAyOIIHe IpeIMETHbIE
pEe3yJbTaTHI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHATIBHBIE YHCIIA.

BoimonsasaTe apudMernyeckre ACHCTBUS C pallMOHATBHBIMH YHMCIIAMU, COYETast
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCICHUS C WPPAUUOHAIBHBIMU
YUCIIAMM.

Haxonute 3HaueHuUs1 CTENEHEN C LEJBIMH IIOKa3aTeas MU U KOPHEW, BBIYUCIISTH
3HAYEHUSI YUCTIOBBIX BBIPAKECHMUIA.

OKpyrfiaTh  JEUCTBUTEIBHBIC UWCJA, BBINOJHATH MNPUKUJKY  pe3yJbTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHelHble U KBaJpaTHbIE yYpaBHEHUS, YPABHEHUS, CBOASIIMECA K HUM,
MpocTelIme ApOOHO-pAIMOHAIBHBIC YPABHEHHUS.



Pemate cucteMbl I1ByX JTUHEMHBIX YPABHEHUM C IByMSI IEPEMEHHBIMU U CHCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7auM anreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTABICHHS
YpaBHEHUSI WJIM CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

IIpoBoaANTH MpOCTEHIINE UCCIEIOBAHUS YPABHEHUN M CUCTEM YPAaBHEHHH, B TOM
quCciie ¢ TpPUMEHEHHWEM TpaduuecKux MpeacTaBieHud (yCTaHABIMBATh, HMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CJIU UMEET, TO CKOJIbKO, U MPOYEE).

Pemars nuHeliHbIe HEpaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, M300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMMUCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuctemsbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbI HEPABEHCTB HAa YHCIOBOMN
MPAMOM, 3aIUCBIBATh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DOyHKUUHA

Pacno3naBath (QyHKIMM W3y4YeHHBIX BHUJOB. [loka3pIBaTh CXEMaTUYECKHU

pacIioyiokeHue Ha KOOPAWHATHOH IIOCKOCTH rpadukoB GyHKIuil Buga: y = KX, y = kX
+h y=kix,y=ax2 + bx + ¢,y =x3,y = VX, Y = |X|, B 3aBHCEMOCTH OT 3Ha4CHHil
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Crpouth M u300pakaTb CXEMaTHUYECKU TIpaQUKU KBAaJIpaTUYHBIX (DYHKLUH,
OIKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 10 X rpadukam.

Pacno3naBaTh KBaJapaTHMuHYI (YHKIHMIO 1O (opMylse, HPUBOIUTH MPUMEPHI
KBaJApPaTUYHBIX (DYHKLMI U3 peaibHOM )KU3HU, (PUZHKH, TEOMETPHH.

YucsioBbIC MOCIEI0BATEILHOCTH U NIPOrPeCcCUm

Pacno3naBaTh apu(METHUECKYI0 W T€OMETPUYECKYIO IMPOTPECCUU TPHU PA3HBIX
croco0ax 3a7aHusl.

BbIMONHAT,  BBIYMCIEHHS € HUCIOJb30BaHWEM  (QopMyln  N-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxxaTh 4eHbl OCIEI0BATETbHOCTH TOYKAMH Ha KOOPIUHATHOM TJIOCKOCTH.

Pewars 3amaun, CBA3aHHBIE C YUCJIOBBIMH I1OCIEAOBATEIBHOCTAMH, B TOM YHUCIIE
3aJaud M3 peaJbHOM JKM3HM (C HCIOJNb30BAaHMEM KalbKyJsTOpa, LU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounvecTBO yacoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 9 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 2 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
I1 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmenne 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (unbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.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.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYuebnuk: Komsrun  FO.M.; Anre6pa. VYuebnuk i1 7  Kiacca
obmieoOpa3zoBarenbHbIX  yupexaenuit. M.: [IpocBemenue, 2020r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metoauyeckue pekoMeHIaluu. 7 Kiacc : yueo. mocobue s o01eoopa3oBar.
opranuzanuii / FO. M. Konsrun, M. B. Tkauésa, H. E. ®énoposa, M. U. 111a

OynuH. — 2-¢ m31. — M. : [IpocBemenne, 2020. — 144 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
Hoyt06yx, npoektop, MOV, bubnuorexa [{OK, POII.






