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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETo
oOpa3oBaHUs: OHAa 00ECTIeUNBAET U3YUCHHE APYTUX AUCIUIUINH, KaK €CTeCTBEHHO-
HAy4YHOTO0, TaK W TyMAaHUTAPHOTO LIMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOAOHKEHUS 00pa30BaHMs U B MOBCEAHEBHOM XKn3HU. Pa3BuTHe y o0yuaronmxcs
HAy4YHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM W CYHNIHOCTH aJreOpanvecKux
abcTpakiuii, cnocobe OTpakeHUsI MATeMaTHIECKOM HAYKOM SIBICHUH U MPOIIECCOB
B MPUPOAE W OOIIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX JUIS aJalTallid B COBPEMEHHOM LU(POBOM
obmiectBe. M3yuenuwe anreOpsl oOecrnieunBaeT pa3BUTHE YMEHHUS HaOJII0/aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIJICHHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBHS W BBIBOJBI,
dbopmynupoBath yTBepkaeHU. OcBOeHUE Kypca anredpbl 00ecneunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS! OOYYaIOIUXCSA: OHU HWCIOJB3YIOT J€AyKTUBHBIC U
WHIYKTUBHBIE pacCyXIeHusi, 0000IeHne 1 KOHKPETH3aIHi0, abCcTparupoBaHue u
agamornto.  OOydeHume  anreOpe  mpeamnojiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ JIeATEIBHOCTH OOYyYalolUXCsl, IMOATOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3aueil 1esTeIbHOCTHOTO MPUHIIUIA 00YYEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO
o01ero oOpa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANUECKHE
THAH: «YucTaa W BRIYHCICHUSY, «ANTeOpandeckie BBIPAKECHUD», «YPaBHEHHS U
HepaBeHCTBa», «DyHkuum». Kaxkmas W3 3TUX coAepiKaTeIbHO-METOIUYECKUX
JMHUN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
IpYTHMH €r0 JHHHAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroImmuMcs
MPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3pIK. B CBSI3M ¢ ATMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasJeax
MaTEMaTUYECKOT0 00pa30BaHUS U CIIOCOOCTBYIONIUE OBIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CojepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Y4eOHOTO Kypca «AnredOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepkanvie JmHUU «YuClia W BBIYUCICHUS» CIY)KUT OCHOBOW JIJIst
JaBHEUIIETO M3yYeHUs MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaOUTUXCS
JIOTUYECKOTO MBIIUICHHUS, JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHUA O 4YKCJIE HAa ypPOBHE OCHOBHOIO 00IEro o0pa3oBaHUS
CBSI3aHO C PAIMOHAIBHBIMU M HPPANUOHAIBHBIME YHUCIaMH, (HOpPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEILHOM YHCJIE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHMIo.

Copeprkanue AByX anreOpandecKux JIMHUA — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Yy OOYyUarOUIUXCS
MaTEMaTUYECKOIo ammnapara, HeoOXOJUMOTro jsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusA Y4eOHBIM MaTepuall TPYHIHPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKU Kak
A3bIKa JUIS1 TIOCTPOEHUS] MaTeMAaTUYECKUX MOJENeH, OINUCAaHUS NPOLECCOB U
SBJIEHUN peanbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHE AJNTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HH(OpPMATHKH, U OBJAJCHHE HAaBBIKAMH
JNEeAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHue CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIIMOHATbHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
0o0y4JaromuMuUCs 3HAaHUM 0 (PYHKUMAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENH
JUISL OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPA3HBIX MPOLECCOB U ABJICHUHN B MPHUPOJE
u oduectBe. M3yueHne martepuana crocoOCTBYET PAa3BUTUIO Yy OOyYaroIIMXcCs
YMEHHMsI UCTOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBbIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKIaA B (OpPMUPOBAHUE
NpEeCTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU UBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMYy IJIaHy B 7-9 Kkjaccax u3ydaercs Y4deOHBIH Kypc
«Anrebdpa», KOTOPbIH BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3feibl COJAEpPIKAHUS:
«Yucna W BBIUUCIEHUA», «AJreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha u3yuenue yuebHnoro xypca «Anredpa» orsoautcsa 306 yacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henenw), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENI0).



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Yuciia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JAECATUYHBIC, IEPEXOJ OT OJHOW (QOpPMBI 3alHUCH
npobeit k apyroi. lloHATHe palMOHAIBHOIO YHMCHA, 3allCh, CpPaBHEHUE,
YyOOPSA0YMBAHUE  PALMOHAIBHBIX  4yuced. Apudmernyeckue JIeHCTBUS €
palrOHAJIBHBIMA YMCiIamMu. Pelenue 3aaad U3 peaJbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJieM: ONpEIENeHHe, IMpeoOpa3oBaHKe
BBIP@XEHUI HA OCHOBE OIPEAEICHMs], 3auch 0oybuX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U ApoOH B BUJAE MPOLIEHTOB. TpH OCHOBHBIC 33/la4H Ha
IIPOLICHTHI, PEIICHHE 3a71a4 U3 PEaJIbHOM ITPAKTUKH.

[IpuMeHeHnEe TOPU3HAKOB  JEIUMMOCTH, PA3JO0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YUCEL.

PeanpHble  3aBuCMMOCTH, B TOM 4YHMClIe MpsMas M oOpaTHas
IIPONOPLHOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUS

[IepeMeHHBIE, YNCIOBOE 3HAYECHUE BBIPAXKECHMSI C NIEpEMEHHON. [JonmycTrMble
3HA4YEHMs NIepeMeHHBbIX. [IpencTaBieHne 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, TpaBUia NpPeoOpa3oBaHUs CYMM U
IPOM3BEICHUH, MPaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TOJIOOHBIX ClIaraeMbiX.

CBoOliCTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouseHbl. CreneHp MHOrouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MOpMysbl COKpAIIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpaTr pasHoctu. Popmysia pasHOCTM KBaApatoB. PasmoxeHue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. COCTaBICHUE YpABHEHUH IO
YCIJIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C TOMOILBI0 YPABHEHHM.

JIuneliHOEe ypaBHEHHE C ABYMs NEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JMHEWHBIX YPAaBHEHMM C JByMs NEPEMEHHBIMU. PemnieHue cucrem ypaBHEHHU
crnocoboM mOACTaHOBKH. [IpuMepsl pemieHusi TEKCTOBBIX 3aad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DyHKUUHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[TpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcuucca U opAUHATA
TOUYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (pOpMyIaMu.
Urenune rpadukoB peanbHbIX 3aBucuMocTei. llonstue ¢ynkuuu. [paduk
¢bynkun. CpoiictBa ¢pyukiuil. Jluneitnas ¢pyukuus, e€ rpadux. I'paduk QyHkunn
y = [x|. I'padpuueckoe perieHve JIMHEWHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsa ¥ BIYMCICHUSA

KBanpatueiii kopenp u3 uucna. [loHsTHe 00 HppalMOHATBEHOM YHCIHE.
JlecsiTuuHble TPUOIIKEHUST HppalMOHAIbHBIX yrces. CBolicTBa apu(MEeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K ITPE0OPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYMCIICHUSAM. [[efiCTBUTEIBHBIEC YNCIA.

CreneHb ¢ LenbIM MoKa3aTesneM U €€ cBoricTea. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpandeckue BRIpOKCHUSIAJre0pandecKue BbIpaKeHust

KBagpaTHeil  TpEXuieH, pas3joKEHUE KBAJAPATHOIO  TpEXWiIeHa Ha
MHOKHUTEJIN.

Anreb6panueckas apoOb. OCHOBHOE CBOMCTBO anrebpamdeckoi apoOwu.
CrnoxxeHue, BbIUUTAHUE, YMHOXEHHE, JEJICHUE aireOpanyeckux ApoOew.
PannonanbHble BBIpAKEHUS U UX IPE0Opa30BaHuUeE.

VYpaBHEHUs U HEpPABEHCTBAY pABHEHUS] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K JINHEVWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIBHBIE YPABHEHUS.

['padmueckas uHTEpIIpeTalvs YpaBHEHHUH C IBYMSI IEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPAaBHEHHW C JBYyMS IepeMeHHBbIMHU. lIpumepsl pemienus cucrem
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0OpanyeckKuM crocoooM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl IMHEHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKIUNPYHKUUHA

[Monsitue ¢ynkuuu. OOIacCTb oONpefeNeHuss U MHOXKECTBO 3HAYCHHI
bynkiuu. CiocoOsl 3a1aHust GyHKIIH.

I'paduk dynkuuu. Ytenue cBoicTB (yHKIMU 1Mo e€ rpaduxy. IIpumeps
rpaukoB QyHKLUH, OTPaKaIOIIUX PEAbHbIE POLIECCHI.



OyHKIMY, OMUCHIBAIOIINE TIPSIMYI0 H OOpaTHYIO MPOIMOPIIMOHAIBHEBIE
3aBHCHUMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
peluIeHre YPAaBHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucia ¥ BIYMCICHUSA

PannonanbHble yncna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIIBHBIX YUCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE [JIEHCTBUTENBHBIX 4YHCEN, apu(MeTndecKkue MAeWCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JInneliHoe ypaBHEeHUE. Pellienrne ypaBHEHN M, CBOASAIIMNXCA K JIUHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaJAPAaTHBIM.
buxBanpatHoe ypaBHeHue. IIpumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune npoOHO-palMOHaNIbHBIX ypaBHEHHH. PeleHue TEKCTOBBIX 3ajad
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cuctem nByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHH,
OJIHO M3 KOTOPbIX JIMHEHHOE, a JApyroe — BTopoi creneHu. ['paduueckas
MHTEPIPETaLAsl CHCTEMbl YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0OpanyeckKuM crocoooM.

YucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C ONHOM mHEpeMeHHOU. PemeHune cucrem
JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHON. KBaapaTHble HepaBEHCTBA.
I'papmueckas uHTEpHpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

OyHKUNPYyHKUUHA

KBanpatnunas ¢yskius, e€ rpaguk u cBoiictBa. [lapaGoma, koopauHAaTHI
BEPILMHBI 1apadoIibl, 0Cb CAMMETPUHN NapaboJIbL.

Ipadukn byrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.



Yucnosele  mociaenoBaTEIbHOCTUYHCIAOBBIE  MOCTEI0BATENbHOCTH M
Nporpeccuu

[IoHsAiTHE YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH
peKkyppeHTHOH (popMyIioit u hopmyIion n-ro wieHa.

Apudmernueckass U reoMerpuueckas mporpeccuu. QopMmyibl n-ro djieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOTrpeCcCrii, CyMMBI MIEPBIX #UJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON U TE€OMETPUUYECKOW MpOrpeccHid
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCIOHEHUMAJIBHBIA POCT.
CnoxxHble IIPOLICHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTAaThl OCBOCHMs IporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTepU3yIOTCS:

1) marpuoTHyYecKoe BOCIMTAHUE:

IPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCHUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP IPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Y4YacTHE€ B PpCEIICHUH NPAKTUYECKHUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MAJS YCHEHIHOW Mpo¢eCcCHOHATbHON
NESATEIIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BbIOOPOM H
HNOCTPOCHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJay, PELICHUM, PacCyXACHWW, YMEHHIO BHUJAETH
MaTEMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTallMEel B JIEATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOlecTBa, MOHMMaHUEM MAaTEMaTUYECKOM HAayKh Kak c@epbl 4YelOBEYECKOU
JEATEIbHOCTH, JTAllOB €€ Pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUSA LMBWIM3ALMH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEMaTHYE€CKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECaX CBOEro
3I0pOBbs, BEAEHUSA  370poBOoro oOpa3za JKM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM PEKUM 3aHATUH U OTHbIXA, peryisipHas (Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e [paBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUIS peLIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLIell cpeapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYXKAIOLIEW CpEeabl, OCO3HAHUEM
rJI00aIHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH WX pEeIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COUMATBHOM U NPHUPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMynupoBaTh UlIeH, MOHITUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAeMbIe pEIICHUsT U ACUCTBUA, (HOPMYIUPOBATH M OICHUBATh PHUCKH U
NOCHEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruueckue aeicTBUA:

e BBIBJISATh U XAPAKTEPU30BATH CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONICHWA MEXKIYy MOHATUSAMH, (DOpPMYyIUpPOBATH
ONpENCNCHUs]  TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccuduKalu, OCHOBaHUS i1 OOOOIIEHHUS W CpPaBHEHUS, KpUTEpPUU
MPOBOJIUMOTO aHAIN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U NPeoOPA3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, C€IWHUYHBIC, YACTHBICE W OOIIHe,
YCJIOBHBIE;



BBISIBJISITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npenjaratb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHI;

JieNaTh BBIBOJABI C MCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIOUEHUH IO aHAIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMATHUECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHbIE JOKa3aTEeIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaThb AapryMEHTalUI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOMpaTh CMoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUIeHMs, BHIOMpaTh Hauboiee NOAXOASIIMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIUI0, MHEHHE,

NPOBOJANTH IO CaMOCTOSITEIPHO COCTABIEHHOMY IUIaHY HECIIOKHBINA
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHWE MO  YCTAaHOBJICHHUIO
OCOOCHHOCTEHl MaTeMaTHYEeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy coO0M;

CaMOCTOSITENIbHO (POPMYIHpPOBaTH 0OOOIICHUS U BBIBOJBI IO pe3ysIbTaTaM
POBEIEHHOTO HAOIONCHUSA, UCCIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3MPOBATh BO3MOXKHOE Ppa3BUTHE TMpoOIlecca, a TaKXKe BBIIBUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nnpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M HM30BITOYHOCTh HH(POpPMAIUH, TaHHBIX,
HEOOXOUMBIX JJISl pELICHU 3a0a4u;

BbIOHpaTh, aHAJIM3HPOBATh, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATDH
UH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MpPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JIuarpaMMaMi, HHOM Trpadukod U uX
KOMOHWHAIIUSIMU,;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMM IO KPUTEPUSIM, IMPEATIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBHA:



BOCIpUHUMATh U  (OPMYyIHUPOBATh CYKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS TI0
X0y peIIeHus 3a7]a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B X0JIe 00CY>KJIeHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI,
npo6JieMbl, penraeMon 3a/1a4uu, BbICKa3bIBaTh UJI€H, HAIICJIEHHBIE HA TIOUCK
pellleHusl, COMOCTaBISATh CBOM CYXICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PA3IMYUEe M CXOJACTBO MO3UIIHH, B
KOPPEKTHOH opme GopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEICTaBIsITh  pPE3yJNbTaThl  pelIeHWs  3a/Jadd,  JKCIepUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTALUU 1 OCOOEHHOCTEN ayIuTOPHUH;
NOHMMAaTh W WCIOJBb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHAVBUAYAIbHONH pPa0OTHl TPU pPEIICHWH YYeOHBIX MaTeMaTHYECKUX
3a7a4;

NPUHUMATH 1EJIb COBMECTHOM JESATENIbHOCTH, TUIAHUPOBATh OPraHU3ALINIO
COBMECTHOM palOTHI, pacmpeaensTh BUAbl pabOT, IOrOBapUBaThCH,
00CYXKJIaTh TIPOIIECC U Pe3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4yacTBOBaTh B TpYNIoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbl M JPYTHE), BBITIOJHITH CBOK YacCTh
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBAaTh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QJITOPUTM PEUICHMs 3aaud (MU €ro
4acTb), BbIOMpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEUICHUI ¢ YYETOM HOBOW MH(pOpMALIUK.

CaMOKOHTpOJIL, AMOIUOHAJBLHBbIN HHTEJIEKT:

BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3aauu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPHU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJibTaTa JAESITEILHOCTH MOCTABJICHHON LEIU
U YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKEHUS WU HEIOCTIKECHUS 1IEIH,
HAXOJIUTh OMHOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 Kjacce OOyYarOMIMICS TOJYYHUT CIIETYIOIINE
MPEIMETHbBIC PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

BreimonHsaTh, coueTas yCTHBIE W TUCHMEHHBIE TPHEMBI, apu(PMETHUECKUC
JEUCTBUS C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN NPOOHBIX BBIPAKEHUM, COmepk aIINX
OOBIKHOBEHHBIC U JACCSITUIHBIC APOOH.

[lepexonuTe OT OnHOM (POPMBI 3aMUCH YUCEN K ApyroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO ACCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0OYMBATH PALIMOHAJIBHBIC YHCIIA.

OKpyrasTh YncIa.

BBIMOTHATE MPUKHUIIKY U OLICHKY pe3yJIbTaTa BRIUMCICHUH, OTICHKY 3HAUYCHHUN
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HaTypaJlbHbIMU
MOKa3aTeJISIMH.

[IpumeHATh  TPU3HAKK  JACIUMOCTH, pA3JIOKEHHWE HA  MHOXHUTEIHU
HATypaTbHBIX YUCE.

Pemiate mpakTUKO-OpHUEHTHPOBAHHBIE 3a]a4M, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, WHTEPHPETUPOBATH
pe3yibTaThl PElIeHUs 3a/lay ¢ Y4ETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO M CUMBOJMKY, TIPUMEHSThH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuarna.

Haxomuth 3HaueHuss OYyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX.

BremmonasaTe mpeoOpa3oBaHUs  [ENOTO  BHIPAKEHHS B~ MHOTOWICH
MPUBEJECHUEM NTOJIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BbINonHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH W MHOroujeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa Pa3HOCTH.

OcCylecTBISATh Pa3I0KEHUE MHOTOWICHOB Ha MHOXHTEIU C I[MOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEINS, TPYNIUPOBKU  CJIaraéMblX,
npuMeHeHus: (GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsTh nmpeodpa3oBaHUsi MHOTOUYICHOB JJIsl pEeUICHUsI Pa3IMYHBIX 3a/1a4
U3 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypajdbHBIMU MOKa3aTEIsIMH IS
npeoOpa30BaHUs BbIpAKEHUH.



YpaBHeHMS U HEPaBeHCTBA

Pemare sMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBuia
nepexoaa OT UCXOJHOI'O YPAaBHEHHMS K paBHOCWIbHOMY emy. IIpoBepsTh, siBaseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHS.

[TpumensTh rpaduyeckre METOIbI MPU PEIICHUH JIMHEHHBIX YpaBHEHUHN U UX
CHCTEM.

[Tonbupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOTO
YPAaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU T'paduK JHUHEHWHOIO YPaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHl PEIICHUS
YpaBHEHUSL.

Pewmate cuctemsl IByX JUHEHHBIX YPAaBHEHUI C ABYMs IEPEMEHHBIMU, B TOM
qucie rpapuyecKu.

CocTaBnsaTh W pewmiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJauyd, WHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NOJIyYeHHBbIN PE3YJIbTAT.

DyHKIUA

N300pakath HA KOOPAMHATHOW MPSIMON TOUKH, COOTBETCTBYIOILIME 3a1aHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
aIreOpandecKoM SI3bIKE.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku TUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh C MOMONIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENBHOCTbD, BpeMs, 00bEM pabOTHI.

Haxoauth 3HaueHre GyHKIMU MO 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpEeACTaBICHUS W aHalIW3a WH(OpMauw,
U3BJIEKATh U MHTEPIPETUPOBATH HH(MOPMALUIO U3 TpadUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarOMIMIICS TOJYYHUT CIICTYIOIIHE
IPEIMETHBIE PE3YJIBTATHI:

Yucnaa v BBIYMCICHUSA

Hcnonp30BaTh HaydaJdbHbBIE MPEICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YHCell Al CPaBHEHUs, OKPYTJICHHUS U BBIUMUCICHHUM, N300paxkaTh JCHCTBUTEIbHBIC
YUCJIa TOYKAMH Ha KOOPJAMHATHOU IPSMOU.

[IpumensaTh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOJIUTh
KBa/IpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOIUMOCTH KaIbKYJSITOP, BBIMOJIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpXKAIMX KBaJpaTHble KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucu OONBIIMX M MaJbIX YHUCEN C TIOMOIIBIO JECATUYHBIX
npoOeit u creneHeit uncna 10.

AsredOpanyeckue BbIPpaKeHUs

[IpyMEHATP TMOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM MOKa3aTeseM.

BBIMOMHATE TOXIECTBEHHBIC MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKCHUN
HA OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOWICHAMH U aNreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JJIs pelIeHUs] pa3InyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEPaABeHCTBA

Pemiats nuHEiHbIE, KBaJipaTHbIE YpaBHEHUSI W PallMOHAJIbHBIE YpPaBHEHMS,
CBOJISALLIMECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYMS IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUuecKuX NpencTaBlieHnid (YyCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKU 3ajauu K €& anreOpanyeckoiu
MOJENN C IIOMOUIIBIO COCTABJEHUS YPABHEHUS WM CHUCTEMBl YpPaBHEHHI,
WHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a]1a4 MOJTYUYEHHbBIN PE3yJIbTaT.

[IpuMeHsATh CBOWCTBA YKCJIOBBIX HEPABEHCTB JJISI CPAaBHEHHUS, OICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABATh
rpa@uuecKky0 WUIIOCTPALMI0 MHOXKECTBA pEIICHUA HEpPABEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUA

[TornmMaTe W WCMONB30BaTh (PYHKITMOHAILHBIE TIOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), OMpENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTApHBIX PYHKINUN BUJA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTb CBOWCTBA YHCIOBONA
bynkiuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kuacce oOydarOmIMiiCs MOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucnaa v BBIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAJIBHBIE U UPPALIMOHAIIbHBIC YUCJIA.

BremonasaTe  apudmMernueckne JACUCTBUS €  palMOHAIBHBIMH  YHCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHAIbHBIMU YUCIIAMHU.



HaxonuTte 3HaueHusi cCTEnmeHEW C LEIbIMHA MOKAa3aTelsIMA W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUU.

OKpyrJisiTh  IEUCTBUTEIbHBIC YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEVHBIE W KBaJpaTHBIE YPAaBHCHUS, YPABHEHUsS, CBOIAIIMECA K
HUM, NIPOCTEUIINE TPOOHO-pAlIMOHATbBHBIE YPABHEHHUS.

Pemlate cucrtemsbl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMU H
CHUCTEMBI JIByX YPAaBHEHUM, B KOTOPBIX OJIHO YPaBHEHHUE HE SIBISAETCS JINHEUHBIM.

PemaTte TekcTOBbIE 3aJayu anreOpauvyeckuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUM C JBYMS [IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUS YPABHEHUU U CHCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaduuecKuX NpecTaBlieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

Pewate nMHENMHBIE HEPAaBEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, W300pakaThb
pelieHne HEpPABEHCTB Ha YUCJIOBOM IIPSAMOM, 3alMCHIBATH PELICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemlatb  cucTeMBbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh PpEIICHHE CHCTEMBbI
HEPABEHCTB HA YMCIIOBOM NIPSAMOM, 3aIIMCHIBATh PEIIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUH PA3JIMYHbBIX 33]1a4.

DyHKUUHA

Pacnio3naBath (yHKUMH U3y4eHHBIX BHIIOB. [loka3bpiBaTh CXxeMaTHYECKU

pacrmosoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpauKoB (PYHKIMIA BUOA: y = kx, y
=kx+b y=kix,y=ax2+bx +c y=x3 y=1x y=|x|, B 3aBucHMOCTH OT
3HaYeHUH K0d((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

CtpouTh U H300pa)kaTh CXEMATHUYECKU TPaQUKU KBaJAPATHUHBIX (PYHKIIHM,
OINUCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacno3HaBaTh KBaZpaTHUHYIO QYHKLUIO 110 (OopMyIie, IPUBOJIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, (PUIUKU, TEOMETPHUH.

Yucii0Bble MOCAEA0BATEILHOCTH H IPOTPEeCCHH

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 MPOTPECCUU NpPH
Pa3HbIX CIOCO0AX 3a7aHMsl.

BbINONHATE  BBIYMCIEHUS C HUCHOJB30BaHMEM (OpPMYIT n-ro 4ieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOTrpecChii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh WIEHbI MOCJIEIOBAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemate 3amaun, cBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEIBHOCTSIMH, B TOM
YHUCJIE 33/1a4M U3 PEATbHOMN XKU3HU (C MCIIOIB30BAHUEM KaJbKYyJIATOPa, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB M TeM (undposbie)
Ne /i Konrpoabubie | IpakTuueckue
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
Bbubnuoreka [IOK
Yucina n BeruMcieHus. ParmonanbHbie
1 25 1 https://m.edsoo.ru/7f415b9
yucia 0
Bbubnmuoreka [IOK
2 Anrebpandyeckue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
3 VYpaBHEHUS U1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKIINHA 24 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
5 [ToBTOpeHue u 060061IeHNE 6 1 https://m.edsoo.ru/7f415b9
0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne /i Konrpoabnubie | IpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypchl
Bbubnuoreka [IOK
1 Uucna u Beruucienus. KBaapataoie KOpHU 15 https://m.edsoo.ru/7f417af
8
bu6mmoreka [IOK
Uucna u Beranciienusi. CTENneHb ¢ HeabIM
2 7 https://m.edsoo.ru/7f417af
noKa3areyiem g
bu6mmoreka [IOK
AnrebpanyecKkue BhIpaXKEeHUSI.
3 .. 5 1 https://m.edsoo.ru/7f417af
KBanpaThslii TpéxunieH 2
bu6mmoreka [IOK
AnrebpanyecKkue BhIpaXeHUSI.
4 15 1 https://m.edsoo.ru/7f417af
AnreGpanyeckas ApooOb g
YpaBHeHus u HepaBeHCTBa. KBagpaTHbIe bubmorexa [JOK
5 P P ' b 15 1 https://m.edsoo.ru/7f417af
ypaBHEHUS g
Bbubmunoreka [IOK
VYpaBHeHus U HepaBeHCTBA. CUCTEMBI
6 . 13 https://m.edsoo.ru/7f417af
ypaBHEHUU g
Bbubnuoreka [IOK
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af
8
bub OK
8 ®yHkiu. OCHOBHBIE TOHATHS 5 ubsmorexa I

https://m.edsoo.ru/7f417af




8

bu6mmoreka [IOK

9 Oyukiuu. Yncnoseie QyHKIMN 9 https://m.edsoo.ru/7f417af
8
bu6mmoreka [IOK
10 [ToBTOpeHue u 060061IeHNE 6 https://m.edsoo.ru/7f417af
8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /i Konrpoabnsie | IpakTuueckue
NporpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
. bubnunorexa [IOK
Uucna v Beruncienus. JleiicTBUTENbHBIE
1 9 https://m.edsoo.ru/7f419d0
qucia
8
bu6mmoreka [IOK
YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
2 . . 14 1 https://m.edsoo.ru/7f419d0
OJTHOM TIEpEMEHHOM g
VYpaBHenus u HepaBeHCTBA. CUCTEMBI bubmorexa HOK
3 P . P ' 14 1 https://m.edsoo.ru/7f419d0
ypaBHEHUM q
but6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d0
8
but6mmoreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419d0
8
bubnunorexa [IOK
6 YucioBkle MOCEI0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d0
8
bubnunorexa [IOK
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
7 . 18 1 https://m.edsoo.ru/7f419d0
3HaAHUI
8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
NpoBepPsSIeMOro N
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Uucna v BBIYUCIICHUS
. BommonusaTe, coyeras  yCTHbIE M INHCbMEHHbBIE  TNPUEMBIL,
' apudmeTnyeckue AeUCTBUS C PAIMOHAIBHBIMHI YHUCIIAMU
HaxomuTe  3Ha4YeHWs]  YHCIOBBIX  BBIPAXKCHHH,  MPUMEHSTH
1.2 Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAUYCHUN JPOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIE U JIECATHYHBIE TPOOH
[lepexoguts OT oOmHOM (QOpMBI 3amucH 4YHced K JApYyrou
13 (mpeoOpa3oBBIBaTh  JCCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOh)
1.4 CpaBHUBaTh U yHOPSAOUYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyrisTh yncna
BbINONHATE MPUKUAKY M OLEHKY pe3yjibTaTa BBIYMCICHUH, OLIEHKY
1.6 3HQYEHUW YHUCIOBBIX BBIPAKECHUN. BBINONHATH  JNEUCTBUS €O
CTETEHSIMH C HAaTypaJIbHBIMU MOKa3aTeNlsIMU
L7 [IpuMmeHsTh TNpU3HAKU ACTUMOCTH, DA3JIOKEHHE Ha MHOXHUTEIN
' HATypaJIbHBIX YUCEIl
Pemlatp  mpakTUKO-OpMEHTUPOBAHHBIE  3aJlayd, CBS3aHHbIE C
OTHOIIIEHHUEM BEJIMYUH, MIPOMOPLIUOHATIBHOCTHIO BEJIMYUH,
1.8 MPOLICHTaMH, MHTEPIPETUPOBATh pPE3yJIbTaThl pELIEHUs 3aJad C
y4€TOM OTpaHMYEHHUH, CBSI3AHHBIX CO CBOMCTBAMHU paccMaTpPUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BHIPAKCHHS
51 Hcnonp3oBath anreOpandeckyrd TEPMHUHOJOTHIO ¥  CHMBOJIHKY,

MPUMEHSTH €€ B IPOLIECCe OCBOCHUS YUeOHOT0 MaTepHrala




HaxonuTe 3HayeHuss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HAYEHMSIX NTEPEMEHHBIX
53 BoimonusATe 1mpeoOpazoBaHUS IENOr0  BBIPAKEHHS] B MHOTOWIEH
' MIPUBEICHUEM TIOJJOOHBIX CIIaraeMbIX, pACKPhITHEM CKOOOK
BBINONHATE YMHOXKEHHE OJHOUWIEHA Ha MHOTOWIEH M MHOIOUYIEHA Ha
2.4 MHOTOYJIEH, TPUMEHATh (OopMysbl KBaJpaTa CyMMbl W KBajpara
pa3HOCTH
Ocy1ecTBIATh pa3aoKeHNE MHOTOYJIEHOB HA MHOXKUTEIN C IOMOIIBIO
2.5 BBIHECEHHUSI 32 CKOOKHU 0OIIEro MHOXUTES, TPYIIIUPOBKHU CIaraeMbIX,
npUMeHEeHHs (HOPMYIT COKPAIIEHHOTO YMHOXKEHHUS
26 [TpumensaTh peoOpa3oBaHKsl MHOTOYJICHOB ISl PELICHUS pa3InYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX [IPEAMETOB, U3 PEATbHON TPAKTUKHU
57 Hcnonbs30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMU IOKA3aTEISIMU
' 111 Ipeo0pa30BaHus BBIPAKEHHUN
3 VYpaBHEHMsI U HEPABEHCTBA
Pemate JsMHENHBIE YpaBHEHHs C OJHOW IIEPEMEHHOW, NPUMEHSA
3.1 IpaBuja Mepexo/ia OT UCXOJHOIO0 YPaBHEHHSI K PABHOCWIBHOMY €MY.
IIpoBepsTh, SIBISIETCA JIU YUCIIO KOPHEM YPaBHEHUS
32 [TpumensTs rpaduueckue METOAbl TMPU  PEIICHUH JIMHEHHBIX
' YpPaBHEHUU U UX CUCTEM
33 [TonGupats mpuMepsl Hap Yucen, SIBISIONINXCA pelIeHHEeM JTMHEHHOT o
' YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOHN TIOCKOCTH Ipapk TMHEHHOTO YpaBHEHHS C
34 IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI
pelIeHns] ypaBHEHUS
15 Pemate cuctemsl 1BYX JUHEHHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMH,
' B TOM YHCJIEC TpapuIecKu
CocTtaBisiTh W peniaTh JUHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHWHBIX
3.6 YPaBHEHMH MO YCIIOBUIO 33Ja4d, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a4M IOJYyYEHHBIN pe3yJIbTaT
4 Koopaunats! u rpaduku. yHKIun
il N3o0pakaTh Ha KOOPJAWHATHON NPSMON TOYKH, COOTBETCTBYIOIIHE

3alaHHbIM KOOpJAWHATaM, JIy4dH, OTPC3KHU, HHTCPBAJIbl, 3allMCbIBATH




YHCIIOBbIE TPOMEKYTKH Ha alre0pandeckoM si3bIKe

4.2

OTrMeyaTh B KOOpI[HHaTHOﬁ IINIOCKOCTH TOYKHM IIO0 3aJaHHBbIM

KOOpJIUHATAM

4.3

Crpouth rpaduku nuHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIIUN Y

= x|

44

OnwuceiBaTh ¢ MOMOIIBIO (YHKIUN HM3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIMYMHAMHU: CKOPOCTb, BpEMS, PAaCCTOSHHUE, LEHY, KOJIUYECTBO,

CTOMMOCTb, IPOU3BOIUTENEHOCTD, BpeMsi, 00BEM pabOThI

4.5

HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHUIO € apryMeHTa

4.6

[TonumaTts rpaduyeckuii crnoco0 TPEACTABICHUS U aHAIM3a
uHpOpManMy, W3BJIEKATh W HMHTEPHPETHPOBATh HH(pOpManuio wu3

rpauKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHl 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUS

1.1

Hcnons3oBath HavdaJlbLHEIE MpeACTaBICHUS 0 MHOECTBE
JNEUCTBUTEILHBIX YHCEN JJI CPaBHEHUsS, OKPYIJICHHS W BBIYHCIICHUM,
n300pakaTh JICUCTBUTEIIbHBIC YHCJIA TOYKAMHU Ha KOOPIWHATHOMN

IpsIMOI

1.2

[IpumensT  moOHATHE apuU(METUUYECKOTO  KBAJpaTHOTO  KOPHS,
HAaXOJIUTh KBaJpaTHbIE KOPHHU, HWCIONB3yS TMPU HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIOJIHATH MpeoOpa3oBaHUs BBIPAXKEHUN, COAEPKAIINX

KBaJpaTHbIC KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcmonp30BaTh 3amucd  OOJNBIIMX M MalBIX YHCEI C IIOMOIIIBIO

JECATUYHBIX Opo0ei u creneHei uncna 10

Anrebpanyeckue BbIpaXeHUS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJbIM IIOKA3aTeNIeM, BBIITOIHATh
npeoOpa3oBaHus BBIPAKEHUH, COAEPKAINIUX CTENEHH C [ENbIM

ImoKas3aTcjicM

2.2

BbINONMHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHUS  PAllMOHAIBHBIX




BBIPQKEHHII HA OCHOBE MpaBUJI JACHCTBUM HAJ MHOTOWICHAMHU U

anreOpandecKuMu Ipo0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUI IS PEIICHUS Pa3IMYHBIX

3aaa4 U3 MaTeMaTuku, CMCKHBIX IMPEAMCTOB, U3 peaHBHOﬁ IMPAaKTUKNU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemarp sMHeENHBIE, KBaApaTHbIE YPABHEHMsT U palMOHAJIbHbIE
YpaBHEHUsA, CBOJSALIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JBYyMS

NEPCMCHHBIMU

3.2

IIpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM YHClIE€ C HOPUMEHEHHEM TIpadUuecKux
IIpe/ICTaBICHUM (yCTaHaBIMBATh, UMEET JIN YPAaBHEHHUE WJIM CHCTEMA

YpaBHEHUM pEIIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

33

[lepexomuth OT crnoBecHOW  (OpMyIHpPOBKH 3amgaud K €€
aHFGGPqueCKOﬁ MOACIIN C NMOMOINBIKO COCTABJICHUS YpAaBHCHHA WA
CUCTEMbl YpaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBHUH C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pe3yJIbTarT

34

HpI/IMeHSITI: CBOICTBA YHUCIIOBBIX HCPAaBCHCTB IJId CpaBHCHUS, OLICHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U MX CHCTEMBI,
naBaTh  rpaUyuecKyr0  WUTIOCTPALMI0O  MHOXECTBA  PEIICHUN

HCPaBCHCTBA, CUCTEMBI HCPAaBCHCTB

OyHKIIUU

4.1

[lonumarh ¥ HCIONB30BaTh (DYHKIUMOHAIBHBIE TMOHATHUS U S3bIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAYCHHS), OMPEACIATh 3HAUYCHUE
(GYHKIIUM N0 3HAYEHUIO apryMEHTa, ONpeAeNsATh CBOMCTBA (HYHKIUU

o e€ rpaduky

4.2

Ctpouts rpaduku 3€MEHTApPHBIX (GYHKINN BUIA:
y=k/x

k/x

, Y =x?, y = X%, y = |X|, OIUCBIBAaTh CBOWMCTBA YMCIOBOH (YHKLIMHU MO €&

rpaduxy




9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucna ¥ BEIUUCIIEHUA

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHANBHBIE U HMPpAIMOHAIbHbBIE

qucjia

1.2

BommonusaTe apudmeTnueckue NeHCTBUS C pallMOHAIbHBIMU YUCIAMH,
coueTasl YCTHbIE M MUCHhMEHHBIC TMPHUEMBI, BBITIONHSATH BBIYUCICHUS C

HppaluOHAJIIbHBIMHA YU CJIaAMU

1.3

Haxonute 3HaueHus cteneHeld ¢ LEJIbIMU IOKAa3aTelsIMU U KOPHEW,

BBIYHCIIATH 3HAYCHHU S YHUCIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrTh 1€HCTBUTENBHBIE YHCIIA, BBIOIHATD IPUKUIKY PE3yJIbTaTa

BBIYMCIICHHM, OLICHKY YUCJIOBBIX BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemate  nuHENHBIE W KBAApAaTHBIE YPaBHEHHWs, YpaBHECHUS,

CBOJISIIIMECS K HUM, pOCTeiIne TpoOHO-paliioHaIbHbIE YPaBHEHUS

2.2

Pemrate cucteMsl IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISICTCS

JIMHEWHEBIM

23

Pemate TekCTOBBIE 3a7ayM aNreOpandecKUM CIIOCOOOM C MOMOILBIO
COCTaBJICHHS] YpaBHEHHsS] WJIM CHUCTEMbl JABYX YpaBHEHHH C IByMs

NEPEMEHHBIMU

24

[IpoBoauTh mpocCTEWlIMEe HCCIENOBAaHUSA YPaBHEHUH UM CUCTEM
ypaBHEHHH, B TOM 4YHCIE C MpPUMEHEHHEM TpaduvecKux
IIpeICTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIU YPaBHEHUE WU

CUCTEMa ypaBHEHUH PEILIECHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHEHHBIE  HEpPAaBEHCTBA, KBAJApAaTHBIE  HEPABCHCTBA,
n300pakaTh pelIeHrue HEPaBEHCTB HA YHMCIOBOM MPSIMOM, 3alMChIBATH

pPEIICHUC C ITIOMOIIBIO CUMBOJIOB




2.6

Pemrate cucTeMBl JTMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPAaBEHCTBO, W300pakaTh pELICHUE
CUCTCMbI HCPABCHCTB Ha YUCII0BOU HpHMOﬁ, 3alMCbIBATh PCHICHUC C

IIOMOIIBIO CMUMBOJIOB

2.7

Hcnonbs30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHBIX 3a1a4

OyHKIIUU

3.1

PacriosHaBath ~ (QyHKIMHM ~ W3y4eHHBIX  BHIOB.  [loka3weiBaTh
CXEMaTHYECKH PACIIOJIOKEHHE Ha KOOPANHATHOH TUIOCKOCTH IpaduKoB
¢bynkuuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUITMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKIIUI

32

IlokaspiBaTh CXEMaTUYECKH PpACIOJIOKEHHE Ha  KOOPAMHATHOU
IUIOCKOCTU TpadukoB GyHKUMH Buma y = VX, y = |X| U omuchIBaTh

cBoiicTBa (pyHKITHH

33

Ctpouth u H300paxaTh CXeMaTH4YECKH TIpaduKd KBaJpaTUUYHBIX
(yHKIMA, OMHMCHIBATH CBOWCTBA KBAAPATHUYHBIX (YHKIHH 10 HUX

rpadukam

34

Pacrio3naBaTh KBaJpaTU4HYIO (QYHKIHUIO MO Qopmyse, NPUBOIUTH
MpUMepbl KBAaApAaTUYHBIX (GYHKIUI U3 pealbHON XHU3HH, (U3UKHU,

Ir€OMETPUHU

ApudmeTrueckas U TeOMeTpUYECKasi IPOrpeccuu

4.1

Pacrnio3HaBath apupMETHIECKYIO0 ¥ TEOMETPUIECKYIO MPOTPECCHH TTPH

Pa3HBIX croco0ax 3aaaHus

4.2

BbINONMHATE BBIYHMCIEHUS C MCIONb30BaHHEM (GOpPMYN 7-TO WiEHa
apu(pMETHIECKOH U TEOMETPUUYECKON MPOTPECCHii, CYMMBI TIEPBBIX N

YJICHOB

4.3

H306pa>1<aTL YJICHBI MMOCJICA0OBATCIBbHOCTH TOYKAMHU Ha KOOpI[HHaTHOfI

IIJIOCKOCTH

4.4

Pemare 3amauu, CBA3aHHBIE C YHUCIIOBBIMH IOCIEI0BATEIILHOCTIMHU, B
TOM 4YHCIIe 3aJa4yd M3 peajbHOM JKU3HU (C HCIOJIb30BAaHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUA
1 Yucna v BBIYKCTICHUS
JlpoOu OOBIKHOBEHHBIE W JIECSITHYHBIC, MEPEX0]l OT OMHON (PopMBI 3amucH
1.1 npobeit k apyroif. [loHsATHE palMOHATBFHOTO YHWCHIA, 3alKCh, CPABHECHHE,
YIOPSAAOYMBAHUE PAIMOHATBHBIX YHCET

1o Apudmernueckue IEUCTBHS ¢ pallMOHAIBHBIMU YHCIIaMu. Perenue 3a1aq u3
' peaIbHOM MPAKTUKK HA YacTH, Ha IPOOHU

13 CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpeleieHne, MpeodpazoBaHue
' BBIPAKECHUI Ha OCHOBE OMPE/IENICHNUs, 3aMUCh OOJBIINX YUCE

L4 [IpoueHTsl, 3anuch MPOLEHTOB B BHAE ApoOU U ApoOU B BHUJE MPOIEHTOB.
' Tpu oCHOBHBIE 33]]Ja4M HA MPOLIEHTHI, pEIICHUE 3a7a4 U3 PeaIbHON MPAKTUKHU
s [IpuMeHeHne TNpPU3HAKOB JACIUMOCTH, PA3JI0KEHHME Ha  MHOXUTEIN
' HATypaJIbHBIX YUCEIl

L6 PeanpHble  3aBUCHMOCTH, B TOM  4Hcle TMpsMas U oOparHas
' MPONOPILUOHATBHOCTH

2 AnrebpanuecKue BHIPAKCHHS

51 IlepeMeHHBIE, YUCIIOBOE 3HAYECHUE BBIPAXKECHUS C NEpEMEHHOU. J[onmyCcTUMBIE
' 3HAaYEHUS TIePEMEHHBIX

25 [IpencraBieHne 3aBUCHMOCTH MEXIy BEIMYMHAMU B BUIE (DOPMYJIBL
' Beruncnenus o hopmynam

53 [IpeoOpa3oBanre  OYKBEHHBIX  BBIPQKCHHM, TOXXICCTBEHHO  paBHBIC
' BBIPAKEHUS

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM

5 s Opnounensl U1 MHOrouwieHbl. CteneHb MHorowieHa. CioxeHue, BhIYMTaHUE,
' YMHO>XEHHE MHOTO4JICHOB

Y @opMyIibl COKPAIIEHHOTO YMHOXEHUS: KBaJApaT CYMMbI U KBaJpaT pa3HOCTHU.
' ®opmyra pa3HOCTH KBaJpaToB. Pa3noxeHrne MHOrOWIEHOB HA MHOXKUTEIH

3 VYpaBHeHust




VYpaBHeHHE, KOpEHb YypaBHEHHs, NpaBWiIa MpeoOpa3oBaHus ypaBHEHHUS,

3 PaBHOCWJILHOCTb YpaBHEHU U
12 JluHeliHoe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO0 KOPHEH JMHEWMHOro
' YPAaBHEHUs, PELICHNE JINHEWHBIX YPAaBHEHUU
33 CocraBiieHne ypaBHEHUH IO YCIIOBHUIO 3a/lauM. PelleHue TEKCTOBBIX 3a4ay C
' MOMOIIBIO YPaBHEHMI
3.4 JluHeiiHOe ypaBHEHHE C IBYMs IEPEMEHHBIMHU U €r0 Tpaduk
CucrtemMa IByX JMHEWHBIX YpaBHEHHl C JBYMs MNEpeMEHHbIMH. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKU. IIpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpaduku. yHKIun
4.1 Koopaunara Touku Ha npsiMoit
T Yucnoseie mpoMexyTKH. PaccTosiHue MeXay IBYMs TOUKAMHU KOOPJIUHATHOM
' IpsIMOI
n [IpsmoyronbHas cucrema koopauHaT, ocu Oxu Oy. Abcuucca U opAvHAaTa
' TOYKH Ha KOOPJAUHATHOW MIIOCKOCTH
14 [Tpumepsr rpadukoB, 3agaHHBIX Gopmynamu. UteHue rpaduKoOB pealbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue Gpynkuun. ['papux pynkunu. CBoricTBa QyHKIHI
4.6 Jluneiinas Qynkuus, e€ rpaduk. ['padux pynkuuum y = [X|
47 I'paduueckoe perieHue JIUHEHHBIX YpaBHEHHH M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUA
1 Yucna 1 BIYUCIICHUS
. KBagpatuelii kopenb u3 uwncna. IloHaTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsTuuHble MPUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CpoiicTBa apudMeTHUECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHHE K
1.2 peoOpa30BaHMUIO YUCIIOBBIX BBIPKEHUW U BBIYUCIICHHUSAM. JleCTBUTEIBHBIC
yucia
1.3 Crenens ¢ 1eabIM [TOKa3zareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia




2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaTHblil TpEXuiieH, pa3ioKeHUE KBAPATHOTO TPEXUIEHA HA MHOKUTENIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoit ;poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeJIeHUE anreOpandeckux Ipoodei
24 ParonanbHble BEIpaskeHHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opmynaa KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMI, CBOIAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Ipocreitmme npoOHO-pallMOHATIBLHBIC YPAaBHEHUS
I'papuueckas uHTEpnpeTanus ypaBHEHUH € ABYMs MEPEMEHHBIMH M CUCTEM
34 JIMHEWHBIX YPaBHEHUH C ABYMs NepeMeHHbIMHU. [IpumMepsl pemieHus cucrem
HEJIMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 33714 anreOpandeckuM CriocoOoM
3.6 UucnoBbie HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0HOM NTepeMEeHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEPABEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 OyHKIIUU
il [Monsatue ¢ynkuuu. OOIacTb oOmNpeneNeHUss W MHOXECTBO 3HAUYCHHM
' ¢dbyakuun. CriocoObI 3a1aHust QYHKITHI
4.2 I'paduk pyakmuu. Urenue cBoMCTB GyHKIHMH 10 €€ Tpaduxy
4.3 [Tpumepsr rpadukoB QPyHKITHN, OTpaXKAIOMIUX PEeATbHBIE TIPOIIECCHI
44 @OyHKIUY, ONUCHIBAIOIIME MPSAMYIO M OOpaTHYIO MNPONOPLUOHATIbHbIE
' 3aBUCUMOCTH, UX rpaduku
4.5 Oyukumnu y =x?, y = x?
4.6 Oynkun y = Vx, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHHUN

9 KIIACC




Kon

IIpoBepsieMblii JJIEMEHT COEePKAHUSA

Yucna 1 BEIYUCIIEHUA

1.1

PaI_[I/IOHa.HBHBIG unciia, HpPpalUOHAIBHBIC YHCJId, KOHCYHBLIC U OECKOHEUYHBIE

JECATUIHBIE JPOOH

MHOXeCcTBO HCﬁCTBHTCJ’IBHHX YHCCII, I[Cf/iCTBHTCJ'II)HBIC qpcia Kak 0€CKOHEUHbIE

JACCATUYHBIC I[pOGI/I. BzaumHuo OAHO3HAYHOC COOTBCTCTBUC MCIKAY MHOKCCTBOM

1.2 JNEWCTBUTEIBHBIX YUCEN U KOOPIUHATHOU NIpsiMoid. CpaBHEHUE JIEUCTBUTEIbHBIX
qucel
1.3 Apudmerndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCIAMH
W3mepenusi, npuOInKeHus, oleHKd. PazMepsl 00BEKTOB OKPYXKAIOIIETO MHPA,
v JUIUTENILHOCTh MPOLIECCOB B OKpyxkawomeMm wmupe. [TpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpHOIKeHus. Okpyriienue uncen. [Ipukunka u oneHka
PE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUs C OJTHOW NTEPEMEHHON
2.2 Jluneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOJAIIUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM
54 bukBagpaTtHoe ypaBHeHue. Ilpumepsl pemieHUs ypaBHEHHM TpeTbel U
' YETBEPTOU CTENIEHEH Pa3I0KEHUEM HAa MHOKUTEIIN
2.5 Pemenue npoOHO-paIOHANIBHBIX YpaBHEHHIH
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €0 Tpaduk
2.8 Pemrenne cucreM ABYX JIMHEWHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHHMM, OJHO M3 KOTOPBIX JIMHEHHOE, a APYyroe —
' BTOPOH CTEIICHU
2.10 I'paduueckas MHTEpIIPETALIUS CUCTEMBI YPABHEHUI C IBYMS IIEPEMEHHBIMU
2.11 Pemennie TEeKCTOBBIX 3324 aNreOpandecKum crocooom
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 Pewrenne cucreM JTUHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBa
2.16 I'paduueckass mHTEepHpeTanMs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS




NEPpCMCHHBIMU

3 OyHKIMH

31 KBangpartuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaborna, KOOpIMHATHI
' BEPIITUHBI MapadoJIbl, OCb CHMMETPUHU ITapaboIIbl

3.2 I'paduku Gynkmuit y=kx, y=kx-+bu ux cBoicTBa

33 I'paduku dynakauit y=k/x, y = x* X CBOMCTBa

34 I'paduku Gynkmuii , u UX CBOMCTBA
4 YucaoBbIe IOCIEN0BATEILHOCTH

il Ompenenenrne W cocoObl 3a/IaHKs YHUCTOBBIX TOCIEIOBATEIPHOCTEH. 3a/aHue
' MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM (popMyoii u popmyoit n-ro dieHa

42 Apudmernueckass mnporpeccus. DopMynbl #-TO  WieHAa apH(PMETHUECKOi
' MIPOrPECCUU, CYMMBI MIEPBBIX NUICHOB

43 I'eomerpuueckass mnporpeccus. DopMyinbl n-TO UWI€HAa TIE€OMETPUUYECKOMN
' MIPOTPECCUU, CYMMBI TIEPBBIX 7UYJICHOB

44 N300pakeHne wWIEHOB apU(PMETHUYECKOM W TeOMETPUYECKOH MpOrpeccHii
' TOYKaMHU Ha KOOPJIMHATHOM TJIOCKOCTHU. JIMHEWHBIN U SKCIIOHEHIIUAIbHBIA POCT

4.5 CroxHbl€ TPOUEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsIeMoOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0miero oopaszopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh MOHATHUSAMU: MHOXKECTBO, IIOAMHOKECTBO,
Olepanuy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh MOHATHAMMU:
rpad, cBA3HBIM rpad, AepeBO, IMKI, NPUMEHATh UX IMPH PEIICHUH
3aJja4; YMEHUE UCIIOIb30BaTh IpapUUEcKoe MPeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIbHBIX IIPOLIECCOB U SBJICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUx y4yeOHBIX MMPEIMETOB

YMeHue onepupoBath MOHITHSIMH: ONpEIEICHHE, aKCHOMa, TeOpeMa,
JI0OKA3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPHUBOJUTH MNPUMEPhl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKa3bIBAaHUM

YMeHue onepupoBaTh IMOHATUSAMU: HATYpaJIbHOE YHUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJO, JEIMMOCTh HATypaJbHBIX YHCEJ, TNPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO, MOAYJIb 4YHCia, OOBIKHOBEHHas Ipo0b U
JecaTu4Has ApoOb, CTAHJAPTHBIA BUJ YUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHAIFHOE YHCIO, apu(MeTHUYeCKUi KBaJApPaTHBI KOPEHB;
YMEHHME  BBINOJHATH JIEUCTBUSA €  4YHCIAMH, CpPaBHHUBATb W
YHOpANOYMBATh YHCIA, MPEACTABIAThL 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKDYIJIATh YHUCIA; yYMEHHE JAENaTh INPUKUIKY U OLEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKa3aTElIEM,
apu(MeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOYIEH, ajredOpanyeckas
IpoOb, TOXXAECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHH
Oosbllle E€AMHUIBI; YMEHHME BBINOJIHATH PACYETHI O (opMysaM,
npeoOpa3oBaHusl ENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAKCHUM C KOPHAMHM, PA3I0KCHUE MHOIOYICHA Ha MHOYKUTENH, B
TOM 4YHCJIE C HCIOJNb30BaHUEM (OPMYIT pPAa3HOCTH KBaJpaToOB H

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue oneprupoBaTh NOHATHUSMU: YHCIOBOE PABEHCTBO, ypaBHEHUE C




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pelaTh JUHEHHbIE UM KBAJpPaTHHIC YpaBHEHUS,
IpOOHO-pallMOHANILHEIE YPAaBHEHHSI C OJHOW MEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX YpPaBHEHUM, JTMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHUCJIE NPU PELIEHUN 3aJa4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKUX 3aJa4; YMEHUE MCIOJb30BaTh KOOPAUHATHYIO
OpsIMYI0O ¥ KOOPJIUHATHYIO IIOCKOCTh JJISi M300pa)KCHUs peIlieHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYyHKLUSA, Tpaduk QyHKIINM, HYIH
byHKINH, HPOMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXYTKH
BO3pacTaHMs, yObIBaHUS, HauOOJbIIEE M HAaUMEHbIIEE 3HAUCHHS
byHKINH; yMeHHe OTIepUpPOBATH MOHATHAMU: npsmast
IPONOPIOHATIBHOCTh, JHHEHHAs (YHKIHS, KBaapaTudHas (QyHKuus,
oOpaTHasi TPOMOPLUOHAIBHOCTb, Mapaboia, Trumepoona; yMmeHue
CTpouTh rpaduku GYHKIIUHA, HCTIOIB30BaTh TPadUKH TSI ONIPECIICHHS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, JJIsl PELICHHS 3a/1ad U3 JAPYTHX
y4eOHBIX TPEAMETOB W pealbHON JKHM3HM; YMEHHE BBIPAXKATh

(dbopMynaMy 3aBHCUMOCTH MEXKy BETMUUHAMU

YMenue ONepUpoOBaThH MOHSATUSIMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass M TeoMeTpuyeckas  INPOTPeccCud;  yMEHHUe
MCIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PelIeHUH 3a/ad, B TOM 4YHCIEe 3aJad U3 APYTUx

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHue pemarh 3a7jaud pa3HbIX TUIIOB (B TOM YHCII€ Ha MPOLIEHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, LEHy TOBApOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a491 U3 00JaCTH yIpaBIeHUS JINYHBIMUA U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MOJIYYUEHHOE PELlIEHHE W OLEHUBAThH MPaBIONOA00HOCTh

MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUKa, OTPE30K, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJbHUK, TPEYrOJIbHHUK, PAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIM TPEYrOJIbHUK,

MearaHa, OUCCEKTpUca W BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJIbHUK,




napajjiesorpaMM, pomMO, TNPSMOYTrONbHUK, KBaJpaT, Tpamelus;
OKpPY>KHOCTb, KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3aJayd, B TOM YHCJE U3 MOBCETHEBHOU
KU3HU, Ha HAXO)KJICHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHHEM

M3YyYEHHBIX CBOMCTB (Uryp u (pakToB

10

YMeHue OomnepupoBaTh IOHATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJLHUKOB; TMapaJUICIbHOCTh W TEPHECHIUKYIISIPHOCTh TPSMBIX,
Yrojl MeXAy IpsAMBIMHU, MEPHEHAUKYIAP, HAKIOHHAs, MPOCKLHS,
noaoOue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKU U TPSIMOM; YMEHHE pacIO3HaBaTb PABEHCTBO, CUMMETPHUIO U
nogobue (Guryp, mapayuieTbHOCTh M MEPIECHIUKYISIPHOCTDh TPSMBIX B

OKpY’KaIOIllEM MHUpE

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSHUE, YIoj
(BemMuMHA yrja, CUHYC U KOCHHYC yrja TPEeyrojibHUKa), IJIOMIAb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 00BEKTOB B OKPY)KAIOILIEM
MHUpE; YMEHHE MpPUMEHATh (OPMyIbl MepuMeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIaAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapaJUICNICTINIENA; YMEHHE MPHUMEHSATh IMPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpPUroOHOMETpHUECKHE COOTHOLICHHUS  JUIA

BBIYMCIICHUS JUIMH, PACCTOSTHUM, IITONIaAeH

12

YMmenue wu3o0pakaTh IUIOCKMEe (Uryppl W MX KOMOWHAIWH,
NPOCTPAaHCTBEHHbIE (UTYpBI OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIHU

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHnue onepupoBaThb MOHATHSAMHU:  TNPSAMOYrojbHash — cHUCTeMa
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BEIEHUE BEKTOPOB;
YMEHHE HCIOJB30BaTh BEKTOPHI W KOOPAWHATHI JJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Y4eOHBIX

IIPEAMETOB U peajbHOM )KU3HU

14

YMeHue onepupoBaTh IOHATUAMHU: CTOJIOMKOBBIE U  KPYTOBBIC
qUarpaMMbl, —TaOnWIBl, cpeaHee — apudMeTHYecKoe, MeIuaHa,
HauOoJiplllee ¥ HAaUMEHbIIee 3HAYCHHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBaTbH M  NPeoOpa3oBHIBATH




uHpOpMAIMIO, TPEJICTABICHHYI0 B TallMIaXx M Ha JgUarpaMmax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYIKaroIeM MHUpe

15

YMeHne omnepupoBaTh TOHATHAMH: CIYYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (RIIEMEHTApPHBI HCXON)
CIIy4aifHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAXOAWTh BEPOATHOCTU CIYYaWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMHM DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OPraHM30BaHHOIO Tepedopa M ¢ HCIOJIb30BaHUEM
MpaBWia YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH peabHBIX
COOBITHI M SIBICHUH, MOHMMATh POJb MPAKTHYECKH ITOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHM B OKpYXalolleM MHpPE M B IKHU3HU;
3HAKOMCTBO C TMIOHSITUEM HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHne BbIOMpaTh TOIXONAIIMNA W3YYEHHBIM METON Ui PEIICHUs
3aJda4u, HpI/IBOI[I/ITI: HpI/IMepBI MAaTEMATHUYCCKUX 3aKOHOMepHOCT€fI B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTUKH B
I/ICKyCCTBe, OIINCBhIBATH OTACJIBHBIC BBIJAKOIIHUECCS pesyanaTLI,
HOJIy‘-IeHHI:Ie B XO0I¢€ pa3BI/ITI/IH MAaTEMATHUKM KakK HayKI/I, HpI/IBOI[I/ITB
MIPUMEPBI MATEMATHYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

Y BCEMUPHOU UCTOPUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1 HarypanbsHble 1 nenbie yucina. [Ipu3zHaku 1eIMMOCTH LEIbIX YUCel

1 OObIKHOBEHHBIE W JIECATHYHBIE  JApPOOH,  IPOLEHTH, OECKOHEYHBIE
' MepUOIUYECKHE Tpodu

13 Panmonaneupie umcna. Apudmernyeckue omepanuud ¢ paloHaIbHBIMU
' YUCIaMHU

14 JeiicTBuTenpHbple uyucia. ApudMeTHUECKHe Omepaluu C JACHCTBUTEIbHBIMHU
' YUCIaMHU

s [MpubnuxEéHHple BBHIYHUCICHUS, NpaBUIa OKPYIJICHUs, TMPUKUIKA U OIEHKa
' pe3yapTaTa BEIYMCICHUN

2 Anrebpanueckue BhIpaXKeHUs

2.1 BykBeHHBIE BbIpaXXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ wnenbiM mokaszatesneM. CTENEHb C pPallMOHAJIBHBIM IOKa3aTeseM.
' CaoiicTBa cTeneHu

2.3 MHorouseHsl

2.4 Anrebpanyeckast 1poOb

)5 Apudmernaeckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
' apupMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEIEHU
3 VYpaBHEHUS 1 HEPABEHCTBA

- Henple u npoOHO-pamoHanbHBIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTHU
' YpaBHEHUH

35 Henple u apoOHO-parmoHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3amau

4 UucnoBble MOCIEI0BATEIbHOCTH

4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEMN




ApudmeTrnueckass u reomerpuyeckas mnporpeccuud. Popmyna  CIOXKHBIX

4.2
MIPOLIEHTOB
5 DyHKIUU
Oyuknus, cnocodbl 3amanus ¢GyHknuu. [paduk  dyakmuun.  OOmacts
ompeneseHus 1 MHOXKeCTBO 3HaueHud GyHkunn. Hymn dyakuum. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl |
MUHUMYMBl (yHKIMH. Hanbonpinee W HauMmeHbllee 3HAaUeHHUE (DYHKIMM Ha
IIPOMEXKYTKE
6 KoopaunaTe! Ha npsMO# U MJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHUK
7.3 MHOTroyroibHUKH
7.4 OKpYKHOCTb U KPYT
7.5 H3mepenue reoMeTpu4ecKux BEIMUYUH
7.6 BexTops! Ha TII0CKOCTH
8 BeposTHOCTh U cTaTHCTUKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Marematuka. Anre0pa: 7-i kiacc: 0a30BbIil YPOBEHb: yUCOHUK/
FO.H.Makapsiues, H.I'.'Munatok, K.M.Hemkos, C.b.CyBopoBa; of pe.
C.A.TensakoBckoro.- 16-e uznanue., crep. - Mocksa: [Ipocsemienue, 2024.
2. Maremaruka. Anrebpa: 8-it kimacc: 6a30BbIi YPOBEHB: yUSOHUK/
FO.H.Makapsiues, H.I'.'Munatok, K.M.Hemkos, C.b.CyBopoBa; of pe.
C.A.TensikoBckoro.- 16-e uzganue., crep. - Mocksa: IIpocsenienue, 2025.
3.Marematuka. Anrebpa: 9-i kiacc: 0a30BbIi YPOBEHb: yUEOHUK/
FO.H.MakapsiueB, H.I'.'Munatok, K.M.Hemikos, C.b.CyBopoBa; oz pex.
C.A.TensakoBckoro.- 16-e uznanue., crep. - Mocksa: [Ipocsemenue, 2025.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. KOHTpOAnbHble N camocToAaTeNbHble PaboTbl Mo anrebpe n reomeTpum 17K K
yuyebHukam H0.H.MakapbliueBa un gp. “Teometpua 7-9kn.” - M.: U3pgaTtenbcTBo
“3K3ameH”, 2014 r

2. AnpakTnyeckne matepuanbl no anrebpe 8kn K yuebHukam HO.H.MakapbiueBa
n ap./ N.N.3Basuy, H.B.[lbskoHoBa - M.: N3patenbctso “Ik3amen”, 2014 r

3. AnpaKkTmyeckne maTtepuanbl no anrebpe 9 Kn K yuebHnkam H).H.MakapblueBa
n ap./ N.N.3Basuuy, H.B.[lbskoHoBa - M.: N3patenbctso “Ik3amen”, 2014 r

4. MeTtoaunyeckoe nocobume Ha canTe WWW.pProsv.ru

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCbBI U PECYPCHI CETU
HUHTEPHET
1) WWW.Prosv.ru

2) https://m.edsoo.ru







