MYHUIUITAJBHOE BIO/KETHOE OBIIEOBPA30BATEJIBHOE YUPEXKIEHUE
"CPEJIHSISI OBIIIEOBPA3OBATEJIBHAS IIIKOJIA Ne 34 UMEHMU 51-OM APMUN"
MYHHUIIUIIAJIBHOI'O OBPA3OBAHUSA I'OPOJCKOM OKPYTI' CHM®EPOIIOJIb

PECIIYBJIMKHU KPbIM
(MBOY "COHI Ne 34 um. 51-oif Apmun" 1. Cumdepomnoss)

PACCMOTPEHA IIPUHSATA YTBEPXJIAIO
PykoBonurens IMO [Iemarornyeckum COBETOM HupekTop

MBOY "COIL Ne34 um.51-oii

3yesa T.A. Apmun"

[Tporoxon Ne 1 r. Cumpeponoms T. A. Teperynosa
oT «20» aBrycra 2026 1. [Tporoxomn Ne 18

oT «24» aprycrta 2026 1. «24» aBrycra 2026 .
COI'ZTACOBAHA
3aMecTHTeNbh TUPEKTOpa 110
YBP

Comory6 H.B.
«21» aBrycra 2026 1.
PABOYAS ITPOT'PAMMA

cocrasJeHa ¢ yuerom @PII
10 y4eOHOMY Kypcy «AJiredopa»
(0a3zoBbIil YPOBEHD)

Kuaace: 7,9

Yuurenn: 3yeBa TarbsiHa AHATOJIbEBHA
KBanuduxkanuonnas kareropusi: Bbiclasi

Cumpeponons 2026



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTHX TUCIHUIUINH, KaK €CTECTBEHHO-
HAY4YHOTO, TaK M TYMaHUTApHOTO IHMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
POJOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kMU3HU. PazButue y o0ydarommxcs
HAYYHBIX TPEACTABICHUA O TMPOUCXOXKACHUU U CYHUIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTpaKeHHUs] MaTEMAaTUYECKON HAyKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOCIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aalTallid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3yueHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHS M BBIBOBI,
(dopMynpoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOr0 MBIIUIEHUS] OO0YyYarolMXCs: OHM HCHOJB3YIOT JAEIyKTUBHBIE U
WHAYKTUBHBIE PACCyXJIeHUs, 0000IIeHIe H KOHKPETU3AIHI0, a0CTparupoBaHue u
anajoruto. OOydeHwe  aireOpe  MOpeANnojiaraeT  3HAUYUTENBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA 0O0yUEHUsI.

PaGouass mnporpamma mo anrebpe pa3paboTaHa Ha OCHOBE CJEAYIOIINX
HOPMAaTUBHBIX JOKYMEHTOB:

1) ®enepanpubiii 3akoH OT 29.12.2012 1. Ne 273 — ®3 «O6 o06pa3zoBaHuu B
Poccuiickoit @eneparumn» (C UBMEHEHUSIMU U IOTIOTHEHUSMH ).

2) ®enepanpublii 3ak0H OT 24.09.2022 Ne371-d3 «O BHeCEHMM W3MEHEHUN B
denepanbHb 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deaepanumu» U cTatbio 1
®enepanbHoro 3akoHa «OO0 oOs3aTenbHBIX TpeOoBaHusAx B Poccuiickoit
denepanumny.

3) denepasibHBI  TOCYJIAPCTBEHHBIN 00pa30BaTEeNbHBIA CTAaHIAPT OCHOBHOTO
oOmiero oOpa3oBaHus, YTBEPKIECHHBIN MpUKa3oM MHHHCTEpCTBa 00pa30BaHUS H
Hayku Poccuiickoit @enepannu ot 31.05.2021 r. Ne 287 (c uameHeHusiMu) (J1ayee
— @I'0OC 000).

4) ITpuka3z MunuctepctBa npocseuienus Poccuiickoit @enepaunn ot 18 mas 2023
roga Ne 370 «OO0 ytBepxkaeHun ¢eaepaibHON 00pa3oBaTEIbLHON ITPOTrpaMMBbl
OCHOBHOTO 00111eT0 00pa30oBaHUs» (C U3MEHEHUSIMU).

5) Ilpukazamu MuHuctepcrBa npocsemieHuss Poccuiickoin  Depepanuud  OT
09.10.2024 Ne704, ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808 «O BHeceHHHU
W3MEHEHU B HEKOTOpbIE MNpUKa3bl MuHHCTEpPCTBA MNpoCBeumieHuss Poccuiickon
denepanuu, kacarommecs GpeaepanbHbIX 00pa30BaTeIbHbIX MPOrPAMM HAYaJIbHOTO



oO1iero 00pa3oBaHMsl, OCHOBHOIO 0OIIero oOpa3oBaHUS U CPEIHEro OOIIero
oOpa3oBaHUs;
6) Canurapubie mnpaswina CII 2.4.4283-26 «CaHATapHO-3IIUAEMHUOIOTHYECKUE
TpeOOBaHMS K OpraHU3alUsIM BOCIIUTAHUSA M OOy4YEHUs, OTAbIXa U O3/I0POBICHUS
JeTel W MOJIOJIeKW»,  YTBEP)KICHHBIMM  IIOCTAaHOBJIEHHEM [ J1aBHOrO
roCyapCTBEHHOTO caHuTapHoro Bpauda Poccuiickoit ®@eneparuu ot 02.06.2026
Nel9.
7) IloctanoBnenne ' maBHOTO rocyJapCTBEHHOTO CaHUTApHOro Bpaua Poccuiickon
Oeneparuu ot 28 saBaps 2021 r. Ne 2 «O0 yTBEp>KIEHUM CAHUTAPHBIX MPABUI U
Hopm CanlluH 1.2.3685-21 «l'urueHndeckue HOPMATHUBBI W TpeOOBaHUS K
obecrnieueHuto Oe30macHOCTH U (WJK) OE3BpPEAHOCTH ISl 4YelioBeKa (akTopoB
Cpeabl OOMTaHU.
8) IImceMom MunucrepcTBa npocsenienus Poccuiickot @enepanuu oT 2 mMapra
2026 r. Ne 03-320 “O6 uzmenenusix B @OOIT”
9) [lucbmamu MuHucTepcTBa 00pa3oBaHUs, HAYKH MU MOJIOACKU PecmyOmuku
Kpsim ot 04.03.2026 Nel1X.24-1337/2026, ot 27.03.2026 Nel1X.24-1970/2026.
10) ITuceMamu MuHucTepcTBa 00pa3oBaHUsl, HAYKHM W MOJIOAEKU PecryOnuku
Kpsim o1 31.03.2026 Ne 01-15/2399, ot 05.05.2026 Ne 01-15/3407
11) Meroauyeckue peKoMeHAaluu 00 OCOOCHHOCTSIX IpEnoJaBaHUM ajareOphbl B
oOmeoOpa3zoBarenbHbIX opranuzanusax Pecryonuku Kpeim B 2026/2027 yuebHOM
rofy.
12) Yeras MBOY "COII Ne 34 um. 51-oit Apmuun" r. Cumdepomnosis, NpuaoKeHue
K mnocraHoBieHuto Anmunuctpauuu r. Cumdeponons PecnyOnuku Kpbim oT
05.03.2026 Ne 819.
13) OcHoBHasi oOpa3zoBaTeibHas MpPOTrpaMma OCHOBHOTO 0OIIero oOpa3oBaHUS
MBOY "COII Ne 34 um. 51-oit Apmuun" r. Cumdeponos (mpuka3z ot 24.08.2026
Ne 356).
14) Y4eOHbIH T1aH OCHOBHOTO 00111eT0 0Opa3zoBanus MbOY "COIII Ne 34 um. 51-
oit Apmun" r. Cumdepononss Ha 2026/2027 yu. t. (mpuka3z ot 24.08.2026 1. Ne
357).
15) Pabouas mporpamma BocnuTanus (¢ u3MeHeHusMH) (ripuka3 ot 24.08.2026 r.
Ne 392).
16) ITonoxxenuss o Gopmax, MEPUOJUYHOCTH M TOPSAJAKE TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXKYTOUHOM artectauuu odydaromuxcs B OO ot 24.08.2026
Ne 358.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» mjii OCHOBHOTO

o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
JuHUM: «Yucaa v BBIYMCIEHUSY, «AJIreOpandyecKkue BhIPaKEHUN», «YPABHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxnag U3 3TUX COAEPKATEIBHO-METOIHYECKUX
JIMHUAW Pa3BUBAETCs Ha NMPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOJECHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca O0Oydarommmcs



MPUXOJIUTCS JIOTUUECKU PACCyk AaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Auredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zzeiiax
MaTeMaTUYECKOro 00pa30BaHUs U CHOCOOCTBYIOIIUE OBIAJECHUIO O0YyYaIOIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaTthdeckoro s3bika. ColepKaTelbHOM |
CTPYKTYpPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanve JuHUM «Yuciia W BBIYHCICHUSD CIY>KUT OCHOBOM IS
JaNbHEHIIEro U3y4YeHUs MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIMUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHUSI MOJIB30BaThCA aJITOPUTMaMU, a
TaK)Xe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HPPAlUOHATBHBIMU 4YHCIaMH, (HOPMUPOBAHHEM
MPEJCTABJICHUN O JIEMCTBUTEIBHOM WYHCIIE. 3aBEPIICHUE OCBOCHHUS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUN — « Are0paniecKie BIPaKEHU D
U «YpaBHEHUS] U HEPABEHCTBAa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTE€MaTUYeCKOro ammnapara, HeOOXOAUMOro Ui pEIICHHs 3aJad MaTEeMaTUKH,
CMEXHBIX TPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BhIpaKeHUI. AnreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMaTUKU KaK
S3bIKa JUISI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJeNiel, OMHCAHUs MPOLIECCOB U
ABJICHMA peanbHOrOo Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKKe
JajdbHEWIlee pa3BUTUE AITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JJII OCBOCHHUS Kypca WH(DOpMATUKH, W OBJQJCHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaenuid. [IpeoOpa3zoBanne CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TPAPUUECKON JTMHUK HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMuCs 3HaHUN O (PYHKUMSIX KaK BaKHEHIled MaTeMaTHYeCKON MOJIENH
JUTSI ONTUCAHUS M UCCIIECAOBAHUSI pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPUPOJIC
u obmectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHHS UCIIOJIb30BaTh Pa3INUHbIE BhIPA3UTEIbHBIE CPECTBA sI3bIKa MAaTEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opmMupoBaHue
MIPEICTABJIICHUHA O POJIM MAaTEeMATHKU B PA3BUTHH [UBUIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7,9 Kjaccax wu3ydaercs Y4eOHbIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYACT CIEAYIOIINE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«Yucna u BBIUMCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIMM.



Ha uzyuenue yueGHOTO Kypca «Anredpa» orBoauTcs B 7 kiacce — 102 vaca
(3 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HeJEIO).

Hcnonb3yemblil y4eOHUK:

1. Marematuka. AnreOpa: 7-vlii kiacc: 0a30BbIii ypoBeHb: yueOHmK: / FHO.H.
MakapsiueB, H.I'. Munmiok, K.M. Hemxos, C.b. CyBopoBa; mnoa pen.
C.A.TenskoBckoro. 17-e usa.,crep.- Mocksa: IIpocsemenue, 2025.
Hcnoabzyemoe yueOHOe nmocoodue:

3. Anrebpa. 9 xmacc: yueO.ms omeoOpaszoBat. opranmzanuii/FO.H. Makaperues,
H.I'. Munatok, K.M. Hemkos, C.b. CyBopoBa; nox pen. C.A.TenskoBckoro. — 2-¢
u3a.- M.: [IpocBemenue, 2014,

COAEPKXAHUE OBYUEHUA

7 KJIACC

Yuciaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIC M JECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3aIUCU
npobeit k gapyroil. IloHsTHe palMOHAIBLHOTO 4HCJa, 3aluCh, CpPaBHEHUE,
YVIOOPSIAOUMBAHUE  pAllMOHATIBHBIX  4ucesl. ApudmeTudyeckue JEUCTBUS €
palMoOHaIbHBIMM YKciaMu. Pemenne 3aga4 M3 peaibHOM MPAKTUKKA HA 4YacTH, HA
JpoOH.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpelaesieHrne, Mpeodpa3oBaHue
BBIpAQKEHUI HA OCHOBE OMPEACIICHUS, 3aMUCh OOJIbIINX unce. [IpoieHThI, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MIPOLICHTBI, PELICHUE 3a7a4 U3 PEATbHOMN MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEJIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIH
HaTypaJlbHBIX YHCEIL.

PeanbHbie  3aBUCMMOCTH, B TOM 4YHCJIe TpsMas ©W  oOparTHas
MPONOPIHUOHATIBHOCTH.

AnredpanyecKue BbIPpaKEHUSA

[IepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3HaYeHHUs nepemMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIIMYMHAMU B BUJIE
dbopmybl. Beruucnenus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIpRXEHHS, TNpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEICHUH, TIPABIIIA PACKPBITHSI CKOOOK U TPUBEICHUS TTOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioXeHue, BHIYMTAHHUE,
YMHOXEHHE MHOrowIeHOB. DopMynbl COKpPAIIEHHOTNO YMHOXKEHHS: KBaApar



CyMMBl M KBaApar pa3sHoCcTH. PopMmyna pa3HOCTH KBajaparToB. Paznoxenue
MHOTOWICHOB Ha MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHUA, IpaBWia MpPeoOpa3oBaHUsl YpPaBHEHMS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeWHOE ypaBHEHHME C OJHOM IEPEMEHHOW, YHUCIIO KOPHEH JIMHEWHOIO
YPAaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. COCTAaBJIEHHE YpaBHEHUH 110
YCJIOBUIO 3a71a4u. PelieHne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPaBHEHUM.

JIuneiiHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrema JIByx
JVHEWHBIX YPAaBHEHHM C JAByMs INEpEMEHHBIMU. PemieHue cucrem ypaBHEHUU
ciocoO0oM MOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3a/lad € IOMOIIbBIO
CUCTEM YPaBHECHUM.

DOyHKIUU

Koopaunara Touku Ha npssMout. YuciioBbIe TPOMEXKYTKHU. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHOM MTPSAMOM.

[IpsimoyrosibHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOM T10cKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (HOPMYJIaMHU.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsarue @ynkuuu. ['padux
¢bynkuuu. CoiicTBa pyHkmil. JIuneiinas pynkuus, e€ rpapuk. ['padpuk pyHkum
y = |X|. I'padmyeckoe perieHue TUHEWHBIX YPaBHEHHUH M CHCTEM JIMHCHHBIX
YPaBHEHUM.

9 KITACC

Yucaa v BIYMCICHUSA

PaunonanbpHble 4yMcla, UppaldoOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JecsaTUUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCE, I1eHCTBUTEIbHbBIE YHCIa
KaKk OECKOHEUYHBbIE JAecATUYHbIe apoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKY MHOXKECTBOM JEHUCTBUTENIBHBIX YUCET U KOOPAUHATHOM IIPSMOM.

CpaBHEeHHE JIEWCTBUTENIbHBIX YHCEN, apupMETHYeCKue JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl 0OBEKTOB OKPY’KAIOLIETO MHpa, JAJIUTEIbHOCTh TMPOIECCOB B
OKpPY’KarOILIEM MHUpE.

[TpubnnkEéHHOEe 3HAYEHHE BEIIMYMHBI, TOUYHOCTh NpUOIKeHus. OKpyTrieHue
yuced. [Ipuknka 1 oneHKa pe3ynbTaToOB BbIUYUCICHUM.

YpaBHeHMS U HEpaBeHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOASIIMXCS K KBaJApPaTHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMepsbl pelieHus ypaBHEHUN TPETbEW U YETBEPTOM
CTEIIEHEHN PA3JI0KEHUEM HA MHOKUTEIIN.



Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a]1a4
anreOpanvyeckuM METO/I0M.

VYpaBHeHHE ¢ ABYMs NEpEMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cucTeM JByX YypaBHEHUN,
OJJHO M3 KOTOpBIX JMHEHHOe, a Jpyroe — BTOpoi creneHu. ['padpuyeckas
WHTEPIPETALNs] CHCTEMBI YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a1a4 aare0panyeckum crocoooM.

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEpeMEHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
I'padmyeckas uHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKUIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. Ilapabomna, KoopauHaThI
BEPULIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOMCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MIPOrPecCUu

[IoHsiTHE YHCIIOBON IOCIENOBATEIBHOCTH. 3aJaHHUE I1OCJIEN0BATEIBHOCTH
peKyppeHTHOI dopmyIoii U Hopmysioit N-ro wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynisl N-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKONU MPOrpeCCuil, CyMMbI IEPBBIX N YJICHOB.

N300paxkeHre YICHOB apHU(PMETUYECKOH MU TE€OMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIHAIBHBIN POCT.
CnoxHbIE NPOLICHTBHI.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUA TTPOI'PAMMDBI
YYEBHOTO KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIndyHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  ydyeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY M HACTOSALIEMY POCCUHCKOU
MaTEeMaTUK{, ILIEHHOCTHbIM OTHOLUIEHHWEM K  JIOCTH)KEHUSIM  POCCHMCKHUX



MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pean3alii €ro
npaB, TMpPEACTaBICHHEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUMN, MPOUEAYp TPaKIaHCKOTO o0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C NPAKTUYECKMM IPUMEHEHHEM JIOCTH)KCHUN HAyKH, OCO3HAHMEM BaKHOCTH
MOPAJIEHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTaHOBKOMI Ha AaKTMBHOE Yy4YacTUE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTU4YeCKOM HaIpaBICHHOCTH, OCO3HAHHEM BAaXXKHOCTH MaTEMaTHYECKOTO
o0Opa30BaHUs Ha MPOTSHKEHUHM BCEM KM3HU Il YCHEHIHOW MpOQecCHOHATBHON
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUTyAIbHON TPAEKTOPUH O0pAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JCHHM, YMEHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaluell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOIBI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI PAa3BUTHUS IIUBHIA3ALINU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaT€MATHYECKOW KYJIbTYpOW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPOBAHHME KYJIbTYPbI 310pPOBbSl H
IMOLMOHAJIBHOIO 0J1ATONOJYy YU :

TOTOBHOCTBIO IPUMEHATH MAaTEMaTUUYECKWE 3HAHHUS B HWHTEpPECaX CBOETO
3I0pPOBbsl, BEIEHMS  3JA0pPOBOr0  o0pasa JKU3HU  (370pOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:

OpUEHTAalMEN Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUN JUIsl PELICHUS 3a/1a4
B 00JIACTH COXPaHHOCTH OKPYKAIOIIeW cpeibl, IUIAHUPOBAHUSA IOCTYNKOB H



OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYKAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX TPOOJIEM U My Tel UX PEIICHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM CONMAJIBHOM U NMPHPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y IPYIHX JIIOJEH, NpuoOpeTaTh B COBMECTHOW IESTEIbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHWUW, B TOM YHUCIE
(bopMyIupOBaTh UAECH, MOHATHS, THUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbBI3OB, TPEOYIOIIUMNA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIe PEIICHUS] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
HOCIEACTBUS, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
ITo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBble 1oruyeckue qefcTBuA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (OPMYIUPOBATH
ONMpENeNeHUs] TMOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIA MpPHU3HAK
KJaccu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
IIPOBOJAMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYKICHUS:
YTBEPAUTENbHbIE M OTpULIATENbHbIE, €AMHUYHbIC, YaCTHbIE U OOIIue,
YCIJIOBHBIE;

e BBIBISTH  MaTeMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBOopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjlaraTb  KpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUEHHUI, YMO3AKIFOUEHHI 110 aHAJIOTUU;

e pa3dupaTh I0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKIEHUH (IIPSIMbIE U OT
IPOTUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE J0Ka3aTesIbCTBa
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALMI0, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
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BbIOMpaTh CMOco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peEUICHMs, BbIOMpaTh HaubOoyiee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

MCITI0JIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
dbopMyupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemy,
CaMOCTOATENILHO YCTaHaBIMBATh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MaTeMaTUYECKOT0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBENEHHOTO HAOJIOJEHUSA, MCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIAITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OpMalUU, AaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMAIIMIO Pa3IMUHBIX BUAOB U (POPM MpPEICTaBICHHUS;

BBIOMpATh (opMy MpeACTaBiICHUS HH(DOpMAUUMKU U HILTIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMaMH, WHOW rpapukod M HX
KOMOMHAIUSIMHU;

OLICHMWBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPHUSM, MPEUI0KEHHBIM
yUHUTENIEM UIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIC 1eHCTBUS:

BOCIIpUHUMATh W  (DOPMYJIUPOBATh CYXKJACHUS B COOTBETCTBUU C
YCJIOBHUSIMHU | TICJISIMH OOITIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXKaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJIy pelieHus 3a1a4i, KOMMEHTUPOBATh MOJyYEHHBIN PE3yiIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1aeéMOM TEMBI,
pOoOJIeMBI, pelraeMoi 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICICHHBIC HA TIOUCK
pEelIeHUs, COIMOCTaBIISATh CBOU CYXIEHUS C CYXICHUSIMU JPyTUX
YYaCTHUKOB JUajora, oOHapy>XUBaTh pa3jaU4yve U CXOACTBO IMO3UIUH, B
KOPPEeKTHOU GopMe hopMyupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;



11

e TMPEACTABIATH  pE3yJbTaThl  pEIICHUS  3aJauyd,  JIKCICPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 IPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHMMATh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW  H
WHIUBUIYyIBHOW paOOThl TIPH PEIMIEHWH YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

e TMPUHUMATH LI€TTb COBMECTHOU NI€ATENbHOCTH, MJIAHUPOBATh OPraHU3aLIUIO
COBMECTHOM paloThl, pacmpenensaTb BHUABI padOT, OTOBAPUBATHCH,
00Cy>XaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

e YyYacTBOBaTh B TPYIIOBBIX (opmax paboTsl (oOCyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMBI M JIpyTH€), BBINOJHATH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMU YiICHAMU KOMaH/IbI,
OIICHUMBATh KAa4€CTBO CBOETO BKJIAJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAaHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBeEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

e CaMOCTOSITEIBLHO COCTaBJISITH IUIAH, aJTOPUTM pEIICHUs 3a1aud (WU ero
4acTh), BbIOMpATh CIOCOO pEIICHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIQJIETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJISI mpouecca |
pe3yJibTaTa pelleHus] MaTEeMaTUIeCKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUH
3a/laud, BHOCHUTh KOPPEKTHUBBI B [E€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE pe3yJibTaTa JNCSITEIHHOCTH MOCTABICHHOMN IIEJIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI JTOCTHKCHUS WIIM HEIOCTHUKEHUSI LIEJIU,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHBI

K xoniy oOyuyenus B 7 kJacce OOyYaromUMCS TOJYYUT CICAYIOIIUE

MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrImiotHSATh, cOYeTass YCTHBIE M NHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE

JEUCTBUS C PallMOHATIbHBIMU YUCIaAMHU.
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HaxoauTh 3Ha4YeHHUS YWCIOBBIX BBIPAKEHUN, MPUMEHSTh pPa3sHOOOpa3HbIC
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[TepexonuTh OT OMHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JCCATUUHYIO JIPOOB).

CpaBHHBATh U yIIOPSI0YMBATH PALIMOHAIIBHBIE YNCIA.

OKpyTIsATh YuCIa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAYECHUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJlbHBIMU
IIOKAa3aTeJIIMH.

[IpuMeHATP  NPU3HAKK  JEJIUMOCTH,  pAa3JIOKEHUE HAa  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3ynbTaThl PEIIEHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonb3oBaTh anreOpanvyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIIATh PA3N0KEHUE MHOTOWICHOB HA MHOMUTEIU C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNNUPOBKH  CllaraeéMbiX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3zoBaHsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATBHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
peoOpa30BaHuUs BBIPAKEHUI.

YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K paBHOCWIBHOMY eMy. [IpoBepsTs, ABisercs
JIM YHUCJIO KOPHEM YPABHEHUS.
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[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JIMHENHBIX YPABHEHUNA U UX
CUCTEM.

[logOupaTe npuUMephl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemiaTe JMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEMHBIX
YPAaBHEHUN 10 YCJIOBHUIO 3aJayd, WHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKIUU

N3o0paxkaTh Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3alUCHIBATh YHCIOBbIE IPOMEKYTKH HA
anre0pandecKkoM SI3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH [0 3aJaHHBIM KOOpAHMHATaM,
CTpOUTh rpaduiky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBI (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduueckuid cocoO MpeAcCTaBiICHUS W aHaiIM3a MHGOpMalUH,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHiy oOyuenuss B 9 kuacce oOydaromuiics MOJYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIE U NPPALMOHAIBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYeCKue JCUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueras YCTHbIE W THHUCbMEHHBIE MPUEMBI, BBIIOJHATH BBIYHUCIEHUS C
UppalMOHATBHBIMU YUCIIaAMHU.

HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMU U KOPHEW,
BBIYHCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHIA.

OKpyrasiTh JEWCTBUTENBHBIE YHCIIA, BBIIOJHATh NPUKUIAKY peE3yibTaTa
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA



14

Pemarh nuHCHHBIE W KBaJpaTHBIC YpaBHEHUS, YPaBHCHHS, CBOJSIIUCCT K
HUM, IPOCTEUIIHE TPOOHO-PAIIMOHATBHBIC YPaBHEHHUS.

Pemarh cucTeMbl JBYX JIMHEHHBIX ypaBHCHUW C JBYMsI TIEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHCHHIA, B KOTOPBIX OJTHO YPAaBHECHHE HE SIBIISICTCS JTUHCHHBIM.

PemaTte TEKCTOBBIE 3amadyM aiareOpamvecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUSI YPaBHEHHSI UM CHCTEMBI JIByX YPaBHEHUH C IBYMs TIEPEMECHHBIMH.

[TpoBoAMTH MpOCTEHIIIIE UCCICTOBAaHUSI YPABHEHUH U CHCTEM ypaBHECHUH, B
TOM YHCIIe C TPUMEHEHHUEM TrpadUIeCcKuX MpeACTaBIeHUH (yCTaHaBIMBaTh, UMEET
J¥ ypaBHEHHE WJIM CHUCTEMa ypaBHEHUW PEIICHHS, €CIIU HMEET, TO CKOJIbKO, U
npouee).

Pemarp JMHeliHbIE HEpaBEHCTBA, KBaJpaTHBIC HEpPaBEHCTBA, M300pakaTh
pelIeHre HEPAaBCHCTB Ha YHCIIOBOW MPSMOMW, 3alHMCHIBATH PEUICHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemath  cHcTeMbl  JUHEHHBIX  HEPABEHCTB, CHCTEMBI  HEPAaBCHCTB,
BKJIIOYAIONIUE KBAJPAaTHOC HEPABEHCTBO, H300pa)kaTh pPEIICHHE CHCTEMBI
HEPAaBCHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHUE C IIOMOIIEI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA NIPH PEIICHUH Pa3IMIHBIX 3a/1a4.

DOyHKIUU

Pacrio3naBaTh (yHKIIMM W3yYeHHBIX BHIOB. [lOKa3bpIBaTh CXEMaTHUYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImi Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucumocT ot
3HauYeHUN KOA()PHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

Pacrnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrocoOax 3aaHusl.

BbINONMHATE  BBIUMCICHHS C HUCHOJB30BaHUEM (opMyn N-ro 4jieHa
apu(pMeTHYeCKON U TEOMETPUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 3a7aui U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKyJIATOPA, [UPPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

15

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM NMPOorpaMmmMbIl

Yucna v BEIYUCICHUS.
PanumoHansHBIC YKCIa

Anrebpanueckue
BBIPKCHUS

KoaudecTBo 4acoB

KonTposabHubie

Bcero
padoThbI

25 2

27 2

IpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/IbHBI
e pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/7
f415b90

bu6mmorexa [IOK
https://m.edsoo.ru/7
f415b90

Moayan paboueii
IIporpammsl BocnuTaHus
"IlIkonbHBIN yPOK"

JleHb 3HaHUI.

Bceepocculickuii OTKPBITBII YPOK
«OBX» (Ypok MoAroTOBKH
JeTed K JCHUCTBUSIM B YCIOBUAX
paznuunoro poxaa YC).

Hens ['ocynapctBenHoro ¢mara
u rep6a PecrryOmmku Kpbim.
Bceepocculickuii ypok
6e30macHOCTH 00yYaIOIINXCS B
cetu UnTepHer.
Bcepoccniicknii «Ypok

Hudpsr».

IlIxonbHBIE TYPHI
Bceepocculickoit onmmmnuab
MIKOJIbHUKOB.
Bcepoccuiickuit ypok
«IKomnorus u
JHEProcOEPEIKESHUEN.

MyHUIMTTAIBHBINA TYP
Bceepoccuiickoit onmmmuaibl
IIKOJIbHUKOB.
MexnyHapOIHbIN JE€HD
poTuB (hammsma, pacuzma u
AHTHCEMUTH3MA.



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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YPaBHCHI/IH " HCPABCHCTBA

20

bu6mmoreka [IOK
https://m.edsoo.ru/7
f415b90

Bcemupnblii 1eHb
uHpOpMaLIUH.

BcemupHslii 1eHb 60pb0BI CO
CII1 dom.

Ypok namsaTH, MOCBSAIEHHBIN
Juto neussectnoro Cospara.
Henb nanpopmaTukm.

Ypok MyxecTBa,
nocBsamEnHbIN [[HI0 ['epoen
OreuecTna.

«Ypok Poccuny,
MOCBSAIICHHBIN J[HIO
KoHcTUTyuu Poccuiickoit
denepauuu.

VYyactue Bo Beepoccuiickux
JTUCTAaHIIMOHHBIX KOHKYpCaxX U
OJINMIHNAAX.

Bceepocculickuii 1eHb
3al0BEJTHUKOB U
HallMOHAJIbHBIX APKOB.

Hens Pecy6nuku Kpbim.
Ypoku, nocBALIEHHBIE [[HIO
MIOJIHOTO OCBOOOXKIEHUS
JlenuHrpaza ot ¢GamucTcKoi
osokanel (1944).

JleHb maMsTH XepTB
X0JIOKOCTA. J[eHb poCCUICKON
HayKH.

Ypoku My>KeCcTBa U CIIaBbI
«BouHckas cinaBa Poccuny,
MOCBSIIEHHbIE JHIO maMsTH 0
poccHsiHaX, UCTIOTHSBIIUX



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

Koopaunats! u rpaguku.
OyHKIMU

24

bu6mmorexa [IOK
https://m.edsoo.ru/7
f415b90

CITY)KE€OHBIN JTONT 3a
npenenamu OredecTsa.
Jennp 3amurarnka OTedyecTRa.

Bceepocculickuil OTKpBITBII
ypok «OBXX», npuypoyeHHbIH
K [Ipa3JHOBAHUIO
BcemupHoro qust
IpaXXAaHCKOW 0OOPOHBI.
Henens matematuku.
Mex1yHapOaHbIN KEHCKUI
JICHb.

Jenp OOIIEKpHIMCKOTO
pedepenayma 2014 roaa.
[Henb Boccoennnenus Kpeima
¢ Poccueil.

BcemupHhblii 1eHs 3eMi.
Bceepoccuiickuit «Ypok
Hudpe».

YPpok 310pOBb4,
NOCBAIIEHHBIN BeceMupHOMy
JHt0 310poBb4L.

Henp Hayana KpsiMckoi
HaCTYIIaTEIbHOMN ONlepalyu
1944 rona o 0cBOOOKIEHUTO
Kpbima ot dammcrckux
3aXBaTYHKOB.

Henb Koncrurynuu
Pecriy6nuku Kpbim.
lNarapunckuit ypok «Kocmoc
1 Mb1». JleHb KOCMOHaBTHUKH.
JleeHb OCBOOOKICHHMS
Cumdepornonst 0T HEeMEIKO-



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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(haImMCcTCKUX 3aXBaTYUKOB.
MexnyHapOHbIN JEHb
NaMATHUKOB U UCTOPUYECKUX
MECT.

Bceepoccuiickuii OTKpBITBIN
ypok «OBX» B [lenn
M0’KAPHOM OXpaHBbI.

Enunslit ypok 6e3omacHoctu

KU3HCOACATCIIbHOCTH.

5 [ToBTOpEeHME M 00600IIEHNE

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

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

MexnyHapoaHbli 1€Hb
O0pbOBI 3a TpaBa UHBAIUIOB.
Jenn [ToOGenbr coBeTCKOTO
Hapoja B Benukoi
OrteuecTBeHHOM BoMHE 1941-
1945 ronos.
MexnyHapoaHbIi 1€Hb
CEMBH.

JleHb maMaATH XepTB
nenoprauuu u3 Kpeima.



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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9 KITACC
KosnyecTBo yacoB DJIeKTPOHHbIE Moayab paboueii
Ne HaumeHoBaHMe pa3ieiioB U (uudposrbie) IIporpamMmbl BoCIMTAHUSA
Konrpoabnbsie  IIpakrnuyeckue " . "
n/m TeM NPpOrpaMMbl Bcero o0pa3oBaTe/IbHbI HIxonbHBIA ypOK
padoThbI padoThbI
e pecypchl
JleHb 3HaHUIA.
Bceepoccuiickuii OTKpBITBIN
ypok «OBX» (ypox
MOATOTOBKHU JETEH K
BubmoTexa [IOK JEHCTBHSIM B YCIIOBUAX
1 T—Infna Y BBIYMCIICHHUSL. 9 1 https://m.edsoo.ry/7 | PA3THUHOTO posia 4C).
JleficTBUTENBHBIE YHCIIA £4194d083 Henb I'ocynapcTBeHHOrO
B (nara u repba PecriyOnuku
Kpbim.
Bceepocculickuii ypok
0€30MacHOCTH 00yYaroIINUXCs
B cetu MHTEpHET.
Bcepoccniicknii «Ypok
Hudps».
VpaBHEHUS M HEPABEHCTBA. Bu6nnorexa LIOK HIKOHBHHf TYpBI
2 YpaBHEHHUS C OTHOMN 14 1 https://m.edsoo.ru/7 Beepocentickoii onmmiua!
MIKOJBbHHUKOB.
IIEPEMEHHOM f419d08 Beepoccuiickuit ypok
«3JKoJorus u
JHEProcOEPEKCHUEY.
MyHununanbHbIA TYp
Bu6nuorexa [JOK Bceepoccuiickoil onumnuanbl
3 ¥ PABHEHM I HEPABCHCTBA. 14 1 https://m.edsoo.ru/7 = HKOIBHIKOB.

CucreMsl ypaBHEHUH

f419d08

MexnyHapoIHBIH J€Hb IPOTUB
¢ammzma, pacuzma u
AHTHCEMHUTHU3MA.



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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Bcemupubil 1eHS HHOOPMAITHH.

YpaBHEHUS U HEPABEHCTBA.

Hepagenctsa

DyHKIMHU

16

16

bu6mmoreka [IOK
https://m.edsoo.ru/7
f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7
f419d08

BcemupHhblii 1eHs 60pbOBI CO
CIIom.

Ypok namsTH, HOCBSIIEHHBII
[Juto neussectoro Conpara.
Jenb naOOpPMATHKHY.

Ypok My)KecTBa, NOCBAIIEHHBIN
Juto I'epoeB OteuecTna.
«¥Ypok Poccum», moCBAILIEHHBIN
Huro koHctutyuu Poccuiickoit
®denepanuu.

VYuactue Bo Beepoccuiickux
JUCTAaHIIMOHHBIX KOHKYPCax U
OJIMMIINA/IAX.

Hens PecrryOmmiku Kpbim.
Ypoku, nocesitieHHbIE J{HIO
MIOJTHOTO OCBOOOXKICHHS
JlenmHrpana ot GammucTcKon
ookaner (1944).

JleHb maMsTH KEPTB XOJIOKOCTA.
JeHpb poccUiicKol HayKu.
Ypoku My>KecTBa ¥ CIaBbl
«Bowunckas ciiaBa Poccuny,
MOCBsIIeHHbIE J[HIO TaMsATH O
poccHusHaX, UCTIOTHSBIIAX
CITy>KeOHBI JOIT 3a IpeaeIaMu
OrteuecTBa.

Henb 3amutHuka OTeyecTna.

YuciioBele
OCJIENOBATEIILHOCTH

15

bu6mmorexa [IOK
https://m.edsoo.ru/7
f419d08

Bcepoccuiicknii OTKpBITBIH ypOK
«OBX», npuypodeHHBIN K
Ipa3HOBaHUI0 BceMupHOTo 1Hs
IpaXkJIaHCKOH 0OOpPOHEI.

Henens matematuku.
MexnyHapoaHbIN JKEHCKUN



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3als 3HAHWI

18

bu6mmoreka [IOK
https://m.edsoo.ru/7
f419d08

JICHb.

Jexnp OOMEeKpPHIMCKOTO
pedepenayma 2014 roaa.
Henb Boccoenuuenus Kpeima ¢
Poccueii.

Bcemupnsiit 1eds 3emiu.
Bceepoccutickuit «Ypok

Hudpso».

YPpoK 310pOBbs, MOCBAMIEHHBIN
Bcemupaomy J{H10 310pOBBSL.
[ens Hayana Kpsimckoit
HacTynaTenbHOU onepauuu 1944
rojia Mo ocBoboxkIeHuto Kprima
OT (DaIMCTCKUX 3aXBaTYMKOB,
Henp Koncrurynuu PecrryOnuku
Kpobim.

lNarapunckuii ypox «Kocmoc u
Mb1». JleHb KOCMOHABTHKH.
Jenb ocBoOOXKAEHUS
Cumdepormnosist OT HEMELKO-
(hammMcTCKUX 3aXBaTYMKOB.
MexayHapoHbII 1€Hb
MaMATHUKOB U UCTOPHUYECKUX
MECT.

Bceepocculickuii OTKPBITBII YPOK
«OBX» B JleHp noxapHOii
OXpaHbI.

Enunerii ypok 6e3omacHocTH
JKU3HEAESITETbHOCTH.
MesxayHapoJHbIi 1€Hb OOPHOBI
3a IpaBa MHBAJUJIOB.

Hens [lobemsr coBeTCKOTO
Hapoja B Benukoit
OteuecTBeHHOH BoitHe 1941-



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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1945 ronos.
MeXayHapOIHbIA 1€Hb CEMBH.
JleHb mamsTH XKepTB

nenoptauuu u3 Kpsima.

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NPoBePSIEeMOro o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'O 00111€r0
pe3yJbTara oOpa3oBaHus
1 Yuciia 1 BBIYUCICHUS
11 BrimonnsaTe, coueras  yCTHbIE M IUCBMEHHBIE  TPHUEMBI,
' apudmeTryecKue AeUCTBUA C PallMOHAIBHBIMH YUCIIaAMU
Haxonuth  3HaueHHUsT  YMCIIOBBIX  BBIPAKEHHUM,  IPUMEHSATH
1.2 pa3zHooOpa3HbIe CIIOCOObI U MPUEMBI BHIYUCICHUS 3HAUEHUH APOOHBIX
BBIPXKEHUH, CO/IepKaIUX OOBIKHOBEHHBIE U JECSITUYHBIEC JPOOH
[lepexonuTs OT oOOHOW OpPMBI 3amUCH YWCEd K Jpyrou
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYTO IPOOB)
1.4 CpaBHMBATh U yNOPSAAOUYMUBATH PALIMOHATIBHBIE YHCTIA
1.5 Okpyriiarh uncina
BhINOAHAT, NPUKUIKY U OLUEHKY pe3yibTaTa BBIYUCICHUN, OLEHKY
1.6 3HAYEHU YUCJIOBBIX BBIPAXKEHHI. BBITONHATE JEHUCTBUSA  CO
CTENEHSIMU C HAaTypAJIbHBIMU MTOKA3aTeJISIMU
17 [IpuMeHATh TNpU3HAKK ACIUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIU
HaTypaJIbHBIX YHCEI
Pemate  mpakTHKO-OpUEHTHPOBAHHBIE  3a7a4M, CBSI3aHHBIE C
OTHOLLIEHHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOIICHTaMH, MHTEPIPETUPOBATh PE3YJbTAaThl PEIICHHS 3a7ad ¢
y4€TOM OrpaHUYEHHM, CBA3AHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX
00BEKTOB
2 AnrebpanyecKkue BoIpaKeHUs
21 Hcnonb3oBarh anredbpanveckyro TEPMUHOJOTMIO W  CHMBOJIHKY,
' MIPUMEHSATH €€ B MPOIIECCE OCBOCHHUS YIEOHOT0 MaTepuasa
29 Haxonuth 3HaueHusi OYKBEHHBIX BBIPOKEHHH TPU  3aJaHHBIX
3HAUYEHMSIX EPEMEHHBIX
23 BreimonusaTe mpeoOpazoBaHUS IENOTO BBIPAKEHUS B MHOTOYICH
MIPUBEJICHUEM MOJOOHBIX CJIAaraeMbIX, PACKPHITHEM CKOOOK
BrImonHAT, yMHOXKEHHE OJHOYJIEHA HA MHOTOWICH ¥ MHOTOWIEHA Ha
2.4 MHOTOYJIEH, MPUMEHATh (OPMYNBI KBaJapara CyMMBI M KBajpara
pa3HOCTH
OcymecTBIATh Pa3IOKEHNE MHOTOYJICHOB HA MHOYKHUTEIN C TIOMOIIIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEro MHOXKHTENS, TPYNITUPOBKH CIIaraeMbIX,
puMeHeHUs POoPMYIT COKPaIIEHHOTO YMHOKEHHUSI
2.6

[IpumensTs npeoOpa3zoBaHKsl MHOTOYWIEHOB Ul PEIICHUs Pa3iIMuHbIX
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3a/1a4 U3 MATEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEabHON IPAKTUKU
27 Hcnonbp30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMU IIOKA3aTEJSAMH
JUISL TPe00pa30BaHUSI BRIPAKEHUH
3 VYpaBHEHMSI U HEPABEHCTBA
Pemate sMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSA
3.1 IIpaBWJIa MEPEX0a OT UCXOAHOIO YPABHEHHS K PABHOCUIBHOMY €MY.
[IpoBepsTh, ABAAETCS JIU YACIO KOPHEM YPaBHEHUS
32 HpHMeH;ITuL rpaduueckue METOAbl IpPH PEHICHUH JTHHEHHBIX
YPAaBHEHHUH U UX CUCTEM
33 [TonOupars npuMepsl Map YUCE, ABJIAIOIINUXCS PEILICHUEM JTMHEHHOIO
YPaBHEHHUsI C ABYMsI IEPEMEHHBIMU
CTtpouTth B KOOPANHATHOM MJIOCKOCTU I'payK JUHEHHOTO ypaBHEHUS C
3.4 IBYMsI NIE€PEMEHHBIMM; IOJIb3YsCh TpaUKOM, IPUBOJUTH IPUMEPHI
pellIeHns] ypaBHEHUs
35 Pemarp cucTteMsl IByX JIMHEHHBIX YPaBHEHUN C ABYMsI [IEPEMEHHBIMH,
B TOM YHCJIE TpaduIecKu
CocTaBidTh U pelaTh JUHEHHOE YpaBHEHHE UM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI 110 YCIOBHIO 33J]a4l, HHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4¥ ITOJTYyYEHHBIN pe3yJIbTaTr
4 Koopaunats! u rpadpuku. @yHkumuu
N300pakaTh Ha KOOPIAMHATHOW TPSMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, HWHTEpBaJIbl, 3aIMCBIBATH
YHCJIOBBIE TPOMEKYTKH Ha aNreOpandeckoM si3bIKe
4.2 OTmeuaTe B KOOPIMHATHOW IUIOCKOCTM TOYKHM II0 3aJaHHBIM
KOOpIMHATAM
4.3 Crpouts rpaduku auHeHHbIX QyHKUKNA. CTpouTh rpaguk GyHKIUH Y
= x|
OnuceiBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCCTOSIHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENLHOCTh, BpeMsl, 00BEM pabOoThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[TonumaTts rpaduyeckuif crmoco0® MpeACTaBICHHs W aHalIM3a
4.6 nH(poOpMalUY, U3BJIEKaTh M MHTEPHPETUPOBATH HUHPOPMALUIO U3
rpaMKOB peabHbIX MPOLECCOB U 3aBUCUMOCTEH
9 KJIACC
Kon IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATBI 0CBOCHHA OCHOBHOM
NpoBepPsAeMoro o0pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOI'O 00111€r0
pe3yJjbTara o0pa3oBaHus
1 Yucna 1 BBIYUCIIEHUS
11 CpaBHuBaTh M YNOPSAOYMBATH PALMOHAIBHBIE U HPPALUOHAIbHBIE
yucia
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1.2

1.3

BremonHsaTh apI/I(l)MeTI/ILICCKI/Ie HefICTBHH C paduOHAJIbHBIMU 4YHCJIaMU,
CoucTass YCTHBIC U NNHUCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYMCIICHHUA C
HppalliOHAJIbHBIMHU YU CJIaMHU

HaXOI[I/ITB 3HAYECHHS CTEIICHEH C OCJIBIMH ITOKA3aTCIIIMHN U KOpHeﬁ,
BBIYHCIIATH 3HAYCHHU A YHUCIIOBBIX Bblpa)KeHI/Iﬁ

14

OprrJDITb I[GFICTBHTGHLHLIG 4urcCiia, BBIIOJHATD NPUKUIKY PE3YJIbTaTa
BBIHHCHCHHﬁ, OLCHKY YHCJIOBBIX BI)Ipa)KeHI/Iﬁ

YpaBHEHHUs U HEPABEHCTBA

2.1

2.2

2.3

2.4

Pemate  sMHEMHBIE W KBaJgpaTHbIE YpPaBHEHUS, YPaBHEHUS,
CBOJSIILIMECS K HUM, NTpOcTeiine IpoOHO-paliiOHaIbHbIE YPABHEHUS

Pemate cucTteMbl ABYyX JUHEUHBIX YPABHEHHUI C JBYMS MEPEMEHHBIMU
Y CUCTEMBI JIBYX YPAaBHEHU, B KOTOPBIX OJIHO YPABHEHUE HE SABJISIETCA
JIMHENHBIM

Pemate TeKCTOBbIE 3a/auM aareOpanyecKuM CIIOCOOOM C MOMOILBIO
COCTABJICHMSI YpPAaBHEHMS WIM CHCTEMBI JBYX YPaBHEHHH C JByMs
[IEPEMEHHBIMU

[IpoBoguTh mNpOCTEWINIME MCCIEAOBAHUSA YPABHEHMH M  CHCTEM
ypaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TrpaduIecKux
IpeJCTaBICHUN (HapuMep, yCTaHABIMBATh, UMEET JIM YpaBHEHHE WU
CUCTEMAa YpaBHEHUH PELLEHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

2.6

Pemlate  nuHeiiHbIE  HEpaBEHCTBA, KBaJpaTHbIE  HEPaBEHCTBA,
M300paXkaTh PEIICHHE HEPABCHCTB HA YHCIIOBOW MPSIMOM, 3aIllUCHIBATH
pelieHue ¢ NOMOUIbI0 CUMBOJIOB

Pemiate cucTEMBl JTHHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKIIIOHAIOOIME KBAaJApPaTHOC HEPABCHCTBO, H306pa)KaTI) peIICHUC
CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIIUCbIBATh PCHICHUC C
IIOMOIIBIO CHMBOJIOB

2.7

3.1

Hcnons3oBaTh HEPaAaBCHCTBA NTPHU PCIICHUH PA3JIMIHBIX 3a1a4

OyHKIMU

Pacno3naBate  (yHKIMM ~ H3y4YeHHbIX  BHMJOB.  [loka3bIBaTh
CXEMAaTUYECKH PacIoyIOKeHNE Ha KOOPJAUHATHOM MJIOCKOCTH TpaduKOB
byukiwmii Buaa: y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucuMoct oT
3HaYeHUH K03(pPUIIMEHTOB, ONUCHIBATH CBONCTBA (PYHKITHI

3.2

3.3

3.4

Iloka3piBaTh CXEMAaTHYECKH pACIOJIOKEHHUE HAa KOOpAWHATHOMU
IUIOCKOCTH TpadukoB QyHKIMHA Buaa Y = VX, Y = |X| U ONHUCHIBAThH
cBOMCTBa (PyHKLUI

Ctpoutb M wu300pakaTh CXeMaTHYeCKH TIpaduKH KBaJApaTUYHBIX
GbyHKIUH, ONUCHIBATH CBOMCTBA KBAJpPaTUYHBIX (QYHKIUH MO HX
rpadukam

Pacnio3HaBath KBagpaTHuHyIO (GYHKIHIO 1O (opMmyse, NPUBOIUTH
MpUMEphl KBAJPAaTUYHBIX (PYHKIHMA W3 peanbHOM KHU3HU, (UUKHU,
reOMETPUH

ApudmeTrrueckas U reoMeTpUyecKast Iporpeccuu
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4.1 Pacrio3HaBath apu(METHYECKYIO ¥ TEOMETPUUECKYIO MPOrPECCUH TIPU
pa3HBIX criocobax 3aJaHus
BhITIONMHATE BBIYHMCICHUS C HCIOJIb30BaHHEM (opMmyn N-ro dieHa

4.2 apu(pMETHYECKOH U TeOMETPUYECKON MPOrpeccrii, CYMMbI MEPBHIX N
YJICHOB

4.3 N300pakaTh wieHBI MOCIEI0BATEIILHOCTH TOYKAMU Ha KOOPJAWHATHOM
IUIOCKOCTH

44 Pemath 3amauu, cBS3aHHBIC C YMCIOBBIMHU TOCIICIOBATEIbHOCTSIMHU, B

TOM 4YHUCJE 3aJaud U3 pPEATbHOM JKU3HU (C MCIOJIb30BAaHUEM
KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)

ITPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Hucna v BBIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEX0J] OT OJHOW (OPMBI 3aMUCH

11 npobeit k napyrou. IloHsiTHe palMOHAIBHOTO 4YHWCIA, 3alUCh, CPAaBHEHHE,
yHOPSAI0YMBAHUE PALIMOHAJIBHBIX YHCET

1.2 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YncIaMU. Pemienne 3a1ay us
pearbHON MPAaKTUKU HA YacTH, Ha IpooH

13 CreneHb C HaTypajJbHbIM IIOKa3aTeleM: ONpeJeNeHne, Npeodpa3oBaHUe
BBIPAKEHUI HA OCHOBE ONpPEeNICHHs, 3aITUCh OOJBIIUX YUCEI

14 [IporeHTsl, 3amuch TPOLUEHTOB B BHJE ApoOU U ApoOU B BUJE MPOICHTOB.
Tpu OCHOBHBIE 3a1a4M HA NIPOLICHTBI, PEILICHUE 3a1a4 U3 PEeaJIbHON IPAKTUKH

15 IIpuMeHeHHEe TPU3HAKOB  ACIMMOCTH, PA3JO0KEHHE Ha  MHOXUTEIH
HaTypAJIbHBIX YHACEI

16 PeanbHble  3aBHUCMMOCTM, B TOM 4Mciae TIpsMas M oOpaTHas
[IPONOPLUOHAIBHOCTH

2 Anrebpanyeckue BbIpaXKEHUS

21 [IepemeHHBIE, UHCITOBOE 3HAYEHUE BBIPAKEHMS C NIEPEMEHHOU. JlomycTumbIe
3HA4YEHM IIEPEMEHHBIX

29 [IpencraBneHue 3aBUCHMOCTH MEXJy BEIMYMHAMH B BHUIEC (HOPMYIIHI.
Boruncnenus no gpopmynam

23 [IpeoOpa3oBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  paBHbIE
BBIPAKCHUS

2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIEM

25 OpHowieHbl 1 MHOrounaeHsl. CreneHp MHorowieHa. Clio)KeHHE, BBIYMTAHUE,
YMHOXEHUE MHOTOYJICHOB

2.6

@opMyIIBI COKPAIEHHOIO YMHOKEHHU: KBaJApaT CYMMBI M KBaJpaT pPa3HOCTH.
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<D0pMyna Pa3HOCTH KBaApPAaTOB. Paznosxenre MHOTOWICHOB HA MHOKHTEIIN

3 YpaBHeHust
31 VYpaBHeHHE, KOpEHb YpaBHEHHUs, MpaBWia IpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM
3.2 JIuHeitHOE ypaBHEHHME C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
YPAaBHEHHs], PELLICHUE JINHENHBIX YPAaBHECHUU
33 CocraBiieHHEe ypaBHEHUH IO YCJIOBHUIO 3a1a4yM. Pelenue TeKCTOBBIX 3a1ad C
IIOMOILbIKO YPaBHEHUN
3.4 JIuHeltHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €ro rpaduk
CucremMa JBYX JMHEWHBIX YpaBHEHH C JBYyMs IEpEeMEHHbIMU. PelieHue
3.5 CUCTEM YPaBHEHMH crocoOOM MOJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKmn
4.1 Koopaunara Toukn Ha mpsMoin
4.9 YucnoBsle NPOMEXYTKU. PaccTosiHue MexIy JBYyMsI TOUKaMH KOOPJIMHATHON
IpsAMON
43 [IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. Abcuucca u opanHATA
TOYKH Ha KOOPJMHATHOMN IUNIOCKOCTH
4.4 [Tpumepsr rpadukoB, 3amaHHBIX (opMmyidamu. UTeHHe rpaduKoB pearbHBIX
3aBUCHUMOCTEN
4.5 [onsarue Gpynkuuu. ['papuk pynkunu. CroricTBa QyHKIHIA
4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
4.7 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
YpaBHEHUU
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna u Berancienns
1.1  PauvoHanbHple 4YKcna, HMPPANMOHATILHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
JeCSITUYHBIE IpOOU
MHOXecTBO IeHCTBUTENBHBIX YHCEN, JeHCTBUTENbHBIE YHCIa KaKk OeCKOHEUHbIe
1.2 | JeCATHYHBIE ApOOH. B3aMMHO OHO3HAYHOE COOTBETCTBUE MEXK/Y MHOKECTBOM
JENCTBUTENBHBIX YMCET U KOOPANHATHOU NpsiMoil. CpaBHEHNE AEUCTBUTEIbHBIX
quce
13 Apudmernueckre 1eHCTBHS ¢ AEUCTBUTEIbHBIMHI YHCIaMH
W3mepenusi, npuOIMKeHus, OLEeHKH. Pa3mepsl 0ObEKTOB OKpY’KaIOIIEro MUDA,
1.4  AJUTEIBHOCTH MPOLECCOB B OKpyk)aromem wmupe. [IpubmmkénHoe 3HaueHue

BEJIMYUHBI, TOYHOCTh MpubImkenus. Oxkpyrienue uncen. [Ipukuaka u omeHka
pe3yJIbTaTOB BHIYUCIIEHUM
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2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OHON IEPEMEHHON
2.2 Jluueiinoe ypaBHeHue. PenieHue ypaBHEHMM, CBOIAIIUXCS K JIUHEHHBIM
2.3 KBagparnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
2.4 BHnga/:[pavTHoe YPaBHEHHE. IIpumepsl pemieHHs ypaBHEHHH TpPETbEeH U
YETBEPTOU CTEIICHEW Pa3JIOKECHUEM HA MHOKHUTEIIN
2.5 Pemenne ApOOHO-pALlMOHATIBHBIX YPaBHEHUI
2.6 Cucrems ypaBHeHuii
2.7 VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMH U €r0 Ipaduk
2.8 Pemenue cucrem JIBYX JINHEVHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29  Pemenue cucreMm IByX ypaBHEHWH, OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe —
BTOpPOM CTENECHU
2.10 I'paduueckas uHTEpHIpeTaLUs CUCTEMbI YPABHEHUI ¢ ABYMS IEpEMEHHBIMU
2.11  Pemenue TexcToBbIX 3amau anredpanvdecKkuM crocooom
2.12 Yycnossie HEPaBEHCTBA M UX CBOMCTBA
2.13  Pewrenne nuHEHHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOMN
2.14  Pemrenue cucTeM NTMHEHHBIX HEPaBEHCTB C OJIHOM IIEPEMEHHOMN
2.15 KBagparusle HepaBeHCTBA
216 I'paduueckas WHTEpIpeTalysi HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMs
MIEpEMEHHBIMU
3 OyHKIUU
3.1 Ksanparnunas ¢yukums, €€ rpadpuk u cBoiictsa. Ilapabona, KOOpAWHATHI
BEPILHHBI 1apadoIIbl, OCb CAMMETPUH NapadoJIbl
3.2 Tpaduxu pynxumii y=kx, y=kx+b n nx cBoiicrsa
3.3 I'paduku dyukuumit y=K/X, y = X’ 1 ux coiicTa
3.4 I'paduxu GpyHKIMIL , U UX cBOICTBa
4 YpcroBbie mocIen0BaTeIbHOCTH
41 Ompenenenure U CnocoObl 3aaHUsl YUCIOBBIX MOCIIEN0BATENBHOCTEH. 3ananne
MOCJIEIOBATEILHOCTH PEKYPPEHTHOUN popMyIioi U hopmyJioit N-ro ujieHa
42 Apubpmerndeckas nporpeccus. Dopmysbl N-r0  uieHa apuPMETHIECKOM
IIPOrPECCUH, CYMMBI IIEPBBIX N YWIEHOB
43 T'eomerpuueckass mporpeccus. @opMmynbl N-ro  4WiCHA TE€OMETPHYECKOM
IIPOTrPECCUU, CYMMBI IIEPBBIX N WICHOB
4.4 M3oOpaxenne 4ieHOB apu(pMETUYECKOW U TEOMETPUYECKON IPOrpeccui
TOYKaMH Ha KOOPAMHATHOU IIJIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIUAIbHBIN POCT
4.5

Cno’xHbIe MPOLIEHTHI
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IPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kona
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT'O
o01ero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHHe OnepupoBaTh MOHATHAMHU: MHOYKECTBO, ITIOJMHOXECTBO,
olepaluy HaJ MHOXECTBAMM; YMEHHE OIIEpUPOBATH IOHATUSAMU:
rpad, cBs3HBIN rpad, AepeBO, HUKI, MPUMEHATh HX TPH PEIICHUH
3aJja4; yMEHUE UCIOJIb30BaATh IrpauuecKoe NpeACTaBICHUE MHOXKECTB
JUISL OTIMCAHMS PEAJIBHBIX MPOLECCOB U SBJICHUM, IIPU PEIICHUH 3a1a4
U3 APYTruX y4yeOHBIX MpPEAMETOB

YMeHHe onepupoBaTh NOHATUSAMHU: ONPEIEICHUE, aKCMOMa, Teopema,
JIOKa3aTeJIbCTBO; YMEHHE DACIIO3HABAaTh MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOJUTH IPUMEPBl U KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUSI BHICKA3bIBAHUI

YMeHue onepupoBaTh NOHATHSAMHU: HATyPAIbHOE YHCIIO, MPOCTOE U
COCTABHOE YMCJIO, JEIMMOCTb HATypAJbHBIX YMCEJN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHCI0, MOJYJb YHUCIA, OOBIKHOBEHHas Apo0Ob U
JecsiITUYHasl JpoOb, CTaHJAPTHBIM BUJA YHMCIA, PallMOHAIbHOE YHCIIO,
UppalMoHAIbHOE YHUCIO, apu(METHUECKUl KBaJApaTHBIH KOPEHbD;
yMEHHE BBIIOJHATH JEHCTBUSL C  YUCIAMM, CpPaBHUBaTb W
YyHOpSAOYMBATh YNCIA, MPEACTaBIATh YWCIA HAa KOOPAWHATHOU
NpsIMOW, OKpYIJIATh 4YHCIA; YMEHHUE JesaTh NPUKHUIKY M OLIEHKY
pe3yJibTaTa BEIYUCICHUN

YMeHHe onepupoBaTh MOHATUSAMM: CTEIEHb C LEJIBIM II0KA3aTelleM,
apudmeTnyecKuil KBaJpaTHbIH KOPEHb, MHOTOWIEH, ajredpanyeckas
ApoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTeNneHH
0oJbllle €IMHULBI; YMEHHE BBINOJHATH pacuéTel MO (opMysaM,
npeoOpa3oBaHusl IENbIX, JPOOHO-pallMOHANBHBIX BBIPAXKEHUH U
BBIPA)KECHUI C KOPHSIMH, PAa3JI0KEHHE MHOIOWICHAa HAa MHOXUTENH, B
TOM 4YHCIIE C HCHOJb30BaHHEM (OPMYyN pPa3sHOCTH KBAJPaTOB H
KBaJpaTa CyMMBbI U pa3HOCTH

YMeHHe oneprupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pEIIaTh JIMHEMHBIE W KBaJpaTHbIE YPaBHEHHS,
JIpoOHO-pallMOHATILHBIE YPAaBHEHUS C OJHOW MEPEMEHHOH, CHUCTEMBI
JBYX JUHEHHBIX YPaBHEHWI, JIMHEIHBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAlbHBIE HEpPaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE MPU PEUIEHUH 3a7a4 U3 APYTUX NPEIMETOB
U TMPAKTHYECKUX 3a]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
NpsIMYI0 UM KOOPAMHATHYIO IJIOCKOCTh U HM300pa)kKeHUsl pelieHuit
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ypaBHEHUIA, HEPABEHCTB U CUCTEM
YMeHue onepupoBarh MNOHATUIMU: (PyHKUHUA, TpaduK GYyHKIUHU, HYIU

¢byHKIMH, IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHMsl, yObIBaHUS, HauOOJblllee W HAMMEHbIIEE 3HAUYCHUS
byHKIMYT; yMeHUue OIIEpPUPOBATH HNOHATUSAMU: npsiMast

HPONOPLUUOHATIBHOCTD, JMHEeWHAs (YHKIUS, KBagpaTudHas (yHKLHS,
oOpaTHasi TMPONMOPIUOHAIBHOCTh, TNapabosia, TUNEpOOTa; YyMEHHE
CTPOHTH rpauKu GYHKIUIA, HCIIOJIB30BATh TPA(UKH ISl ONIPEACICHHS
CBOMCTB MPOIIECCOB U 3aBHCUMOCTEH, JUIS PELICHUS 3a/1a4 U3 APYTHX
y4eOHBIX NPEIMETOB W pPEATbHOW JKM3HH,; YMEHHE BBIPaXKaTh
(dhopMyJIaMy 3aBHCUMOCTH MEXKIY BEJTMYUHAMU

Ymenue OIIepUpOBAThH MOHATHUSIMU: II0CJIEZI0BATEIBHOCTb,
apupmeTHyeckass U TEOMETpPHYEcKass  MPOrpPecCcUH;  yMEHHE
WCIIOJIB30BATh CBOMCTBA IOCIIEAOBATEILHOCTEH, (POPMYIBI CYMMBI H
o0I1Iero 4jeHa MpH pelieHUH 3ajady, B TOM 4HuCle 3a7ad U3 APYTuX
Y4eOHBIX IPEMETOB U PEaTbHOMN KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM YHMCIE Ha MPOIEHTHI,
IO W 4YacTW, JABIXKEHHE, paboTy, IeHy TOBapoOB H CTOMMOCTH
MOKYIIOK W yCJIyT, HAJIOTH, 33/1a4d U3 O0JIaCTH YIpaBJICHUS JTUYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTABISATH BBIPAKCHMUS,
YpPaBHEHUs, HEPABEHCTBA W CHUCTEMBbl IO YCIOBHIO 3aJayH,
UCCIIEIOBATh MOJNyYEHHOE PEelIeHHe U OIEHMBATh MPaBIONOJ00HOCTD
MOJYYEHHBIX PE3yJIbTaTOB

10

11

YMeHue onepupoBarh MOHATUSAMU: (QUrypa, TOUKA, OTPE3OK, IpsiMas,
Ty, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUN TPEYTOJbHUKU, TMPSMOYTOJbHBIM TPEYroJIbHUK,
MeiuaHa, OMCCEKTpUCAa M BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOJbHHUK,
napajiesiorpaMM, pomO, MpsIMOYTOJbHHMK, KBajapar, Tparemus;
OKpPYKHOCTb, KpPYT, KacaTeJIbHasl; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU
¢burypamu; ymeHue pemarb 3aJaud, B TOM YHCIE U3 MOBCEIHEBHOU
KU3HU, Ha HAXOXKJIEHHE T'€OMETPUYECKUX BEIMYMH C MPUMEHEHHEM
M3YyYEHHBIX CBOMCTB (Uryp u GpakToB

YMeHue onepupoBaTh MOHATUSMHU: PAaBEHCTBO (UTYp, PABEHCTBO
TPEYrOJbHUKOB; MapayIeIbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX,
yroJl MEXAYy NpSIMbIMH, NEPHEHAMKYJSAP, HAKJIOHHAs, IPOEKIMs,
nonobue Guryp, nogo00HbIE TPEYrOJIbHUKH, CAMMETPHUS OTHOCUTEIHHO
TOYKM U NPAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, napaiebHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX B
OKpY KaroIlleM MUpe

YMeHue onepupoBaTh IMOHATUSAMHU: JUIMHA, PACCTOSHUE, YTOJl
(BeMIMuMHA yTila, CHHYC W KOCHHYC YIJIa TPEyroJIbHHKA), MJIOIa/b;
YMEHHUE OLEHUBATh Pa3Mephl NPEAMETOB U 00BEKTOB B OKPYIKAIOIIEM
MHUpE; YyMEHHE MPUMEHATh QOpMyJbl MepUMeTpa U IUIOUIaau
MHOTOYTOJILHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajuleienunesia; yMEHUEe NPUMEHATb MPHU3HAKU
paBEHCTBa TPEYTrOJIbHUKOB, TEOPEMY O CyMME YTIJIOB TpPEyTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOILEHUS  JUIS
BBIUMCIIEHMS UIMH, PACCTOSIHUM, IJIOIIAAeH
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12

YMeHne wu300pakarth IUIOCKHME (urypsl W WX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYyKH, C TIOMOIIBID YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU
CHUMBOJILHOMY OTIFICAHHIO

13

14

YMeHue onepupoBaTh INOHATHUAMU: IPSIMOYroJibHas  CHCTEMaA
KOOpJAUHAT, KOOPIMHATBl TOYKH, BEKTOpP, CYMMa BEKTODPOB,
IIPOM3BEICHUE BEKTOpa HAa 4YHUCIO, CKaJIIpHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHME MHCIIONb30BaTh BEKTOPHl M KOOPAMHATBHI IS
IIPE/ICTAaBICHMS JTAaHHBIX U PEUICHMs 3aJad, B TOM YHCIE U3 JPYyIrux
y4eOHbIX IPEIMETOB U PeaIbHOM KU3HU

YMeHue onepupoBaTh IOHATHSMM: CTOJOMKOBBIE U  KPYIOBBIE
auarpaMMmbl,  TaOMUIBI, CcpeaHee  apupMeTHyeckoe, MeAuaHa,
HauOoJiplllee ¥ HaMMEHBIIEEe 3HAUEHMs, pPa3Max YHUCIOBOro Habopa;
YMEHHE  U3BJIEKAaTh, HHTEPHPETUPOBAaTH U  NpeoOpa3oBbIBATH
uHbOpMalMIO, MPEICTABICHHYI0 B TabMuIaXx U Ha JAudarpamMmax,
OTPaXKAOIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IMPOLIECCOB U
SBJICHUH; yMEHHME pacllo3HaBaTb W3MCHUYMBHIE BEJIWYUHBI B
OKpY KaroIllleM MUpe

15

YMeHue onepupoBaTh MOHATHSMH: CIIy4alHbIM ONBIT (Cay4yailHbIN
AKCIICPUMEHT), JJEMEHTApPHOE COOBITHE (DJEMEHTApPHBIA HCXO.)
CIIy4aifHOTO OTbITa, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWUThb BEPOSTHOCTU CIy4aWHBIX COOBITHUI B OIBITax C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE pellaTh
3a/la4yd METOJIOM OpPraHM30BaHHOTO Iepebopa U C HCIOJIb30BAHHUEM
MpaBUja YMHOXXCHHS;, YMEHHE OIICHWBAaTh BEPOSTHOCTH pEaTbHBIX
COOBITUI W SIBICHUN, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpYXXalolleM MHpEe W B IKH3HH,
3HaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEIN ¥ €TO POJIbI0 B MACCOBBIX SIBIICHHSIX

16

YMeHue BbIOMpaTh NOAXOMANIMA M3YYEHHBIM METOA A peLIeHHs
3a/1a4d, NMPUBOJUTH IPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJIE U KU3HM, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MATEMAaTUKU B
HUCKYCCTBE, OIIACHIBaTh OTACIBbHBIC BBIJAIOIINAECS  PE3yJIbTaThl,
[IOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEeMaTHUKHU KaK HAyKd, IPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OT€YECTBEHHOU
Y BCEMUPHOU UCTOPUH

HEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbIX HA

OI'2 ITO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u Berancnenns
11 Harypanbensle u nenbie yucna. [IpusHaku 1eIMMOCTH LENBIX YUCET
1.2

OObIKHOBEHHbIE U JIeCATHYHbIE  JApoOM,  TPOLEHTHl, OECKOHEUYHbIE
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MIEPUOIUYECKHE TpoOH

1.3 Panuonanbnpie uucna. ApuMeTHYecKHE OIEpaluMM € PalMOHAIbHBIMH
YHCcIIaMHU
1.4  MelictBurenbHple uucna. ApudMETHYECKHE ONEpaluM C JIEHCTBUTEIBHBIMU
qHucIaMHU
15 | 1lpuOnmxéHnble BBHIYUCICHMS, NPaBUIA OKPYIJICHUs, NPUKMIKA M OLEHKA
pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckuie BhIpaXeHUs
2.1 BykBeHHbIe BbIpaXkeHUs! (BBIPAXKEHUS C IEPEMEHHBIMH )
22 Crenenp ¢ wneneiM mnokasareneM. CTENeHb € PalMOHAILHBIM IIOKAa3aTEIEM.
CBOMCTBA CTEIIEHU
2.3 MHoTro4JIeHBI
2.4 Anrebpanyeckas 1po0b
25 ApudmeTrnaeckuii KOpPEHB HaTypaJbHOU CTCIICHHU. HecTBus C
apru(pMETHIECCKUMH KOPHSIMH HaTYpaJIbHOW CTCTICHH
3 YpaBHEHUs 1 HEPABEHCTBA
31 UHemple u napobHO-panuonanbHele ypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUH
32 Uensle u npoGHO-panmoHanbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
HEpPABEHCTB
3.3 Pemenne TekCTOBBIX 3a/1a4
4 YmnctoBeIe MTOCIIEJ0BATEIbHOCTH
4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUS OCIIEN0BATENLHOCTEMN
4.2 Apubmernmdeckas M TreomeTrpuyeckas nporpeccun. DopmMyna  CIOXKHBIX
MIPOLIEHTOB
5 OyHKIMU
Oynkums, crnocoObl 3amaHus (Qynkuuu. ['paduxk  ¢dynkuuu. O6nacts
onpeAeNeHus] U MHOXKECTBO 3HaueHui ¢pyHkiuu. Hynu ¢ynkmuu. [IpomexyTtku
5.1, spaxomocrosHcTRA. [TpomMexxyTK MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U
MUHUMYMBl QyHKIMHU. Haunbonblliee W HauMeHblllee 3HaYeHUE (YHKIUU Ha
MMPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUTrypsl U UX CBOMCTBA
7.2

TpeyronbHuK
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7.3

MHOroyrojasHUKH

7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenne reoMeTpuuecKux BEIUYHH
7.6 BekTopsl Ha III0CKOCTH

8 BeposiTHOCTB M cTaTHCTHKA
8.1 Onucarensnas cratucruxa
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 Muoxecrsa
8.5

I'pads




