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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTEeCTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B MOBCETHEBHON JKHU3HU.
PasBute y oOyuaromuxcs Hay4YHBIX [PEACTAaBICHUM O MPOUCXOXKIECHUH U CYLUIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MpPHUPOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4ECTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJlaliTallid B COBpPeMEHHOM ImdpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
JEHCTBUS W BBIBOJBI, (OPMYIUPOBATh yTBEpkAeHUSA. OCBOCHHE Kypca aireOpbl 00ecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenne anreOpe mpeaAnonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydaroluxcsi, MOITOMY CaMOCTOSITEIbHOE pEIleHUEe 3aJady  SBJSETCS  peaju3aluei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yYEHUSI.

Pabouass mporpamma mo anreOpe pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB:
1) ®enepanbhbiit 3akoH oT 29.12.2012 1. Ne 273 — @3 «O0 oOpazoBanuu B Poccuiickoii
deneparum» (¢ U3BMEHEHUSMU U JTOTIOJIHEHUSIMH ).
2) ®enepanbhbiii 3akoH 0T 24.09.2022 Ne371-d3 «O BHeceHuH u3MeHeHUin B DeepaibHbIH
3akoH «O0 obpa3oBanuu B Poccuiickoit @enepanuu» u crathto 1 denepanbHoro 3akoHa «O0
o0s3aTenbHbIX TpeboBaHusIX B Poccuiickoit deneparuimy.
3) ®enepanbHblii  TOCYIApCTBEHHBIH  00pa30BaTEJbHBIA  CTaHAAPT OCHOBHOIO  OOLIEro
o0pa3zoBaHMs, YTBEPKIEHHBIN TpHKa3oM MuHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoii
®eneparun ot 31.05.2021 r. Ne 287 (c mzmenenusmn) (aanee — ®I'OC O0O0).
4) Tlpuka3 MunucrepcTBa npocseineHus Poccuiickont @eneparmu ot 18 mas 2023 roga Ne 370
«O6 yTtBepxkaeHUU (¢enepadbHOH 00pa30BaTENBHOW IMPOrpaMMbl  OCHOBHOTO  OOILEro
00pazoBaHus (C U3MECHEHUSIMH ).
5) IIpukazamu MunucrepctBa npocsemenus Poccuiickoit @eneparun ot 09.10.2024 Ne704, ot
08.10.2025 Ne 729, ot 10.11.2025 Ne 808 «O BHeceHMHM MU3MEHEHHMA B HEKOTOPBIE MPHUKA3bI
MunuctepctBa mpocBemieHusi  Poccuiickoit  ®Denepanuu, Kacamomuecs — (emepanbHbIX
00pa3oBaTeNbHBIX MPOrpaMM  HayajdbHOTO 00mero oOpa3oBaHMs, OCHOBHOTO OOIIEro
00pa3oBaHUs M CPEAHETO 00IIEro 00pa3oBaHM;
6) Canurapubie mpasuiaa CIT 2.4.4283-26 «CaHUTapHO-3MUICMHOIOTHYECKAE TPEOOBAHUS K
OpraHu3alUsIM BOCIUTaHUA M OOYYEHHUs, OTIAbIXa M O3JIOPOBICHHS JAETEH M MOJIOACKU»,
YTBEP’KIACHHBIMU  [TOCTAHOBJIEHMEM [ J1aBHOIO TroCyJapCTBEHHOTO CAHUTApHOIO  Bpaua
Poccuiickoit ®enepanun ot 02.06.2026 Nel9.
7) TlocranoBienue ['TaBHOrO roCyIapCTBEHHOIO CaHUTApHOTO Bpada Poccuiickoit demeparuu
ot 28 staBaps 2021 1. Ne 2 «O06 yrBepkaeHNM caHUTapHbIX TpaBui u HopM CanlluH 1.2.3685-21
«'urueHnyeckue HOPMATUBBI M TpeOOBaHHS K oOOecredyeHnio Oe30MacHOCTH | (WIIH)
0€3BpEIHOCTH IS YeJIOBeKa (PaKTOPOB CPEbl OOUTAHUS.
8) Ilncbmom MunucTepceTBa mpocserieHus Poccutickoit @eneparuu ot 2 mapra 2026 r. Ne 03-
320 “O6 m3menenusx B @OOIT”
9) Ilucbmamu MuHHCTEpCTBa 00pa3oBaHus, Hayku H Mosoaexku PecnyOmuku KpeiMm 0T
04.03.2026 Nol1X.24-1337/2026, ot 27.03.2026 Nel1X.24-1970/2026.



10) ITucemamu MuHucTepcTBa 00pa3oBaHMs, Haykd W Mosoaexu PecnyOnuku Kpeim ot
31.03.2026 Ne 01-15/2399, ot 05.05.2026 Ne 01-15/3407

11) Meroanyeckre  peKOMEHAAlMd 00  OCOOCHHOCTSX  MpEnoJaBaHUU  aureOpbl B
obmreo0pazoBarenbHbIX opranu3anusx Pecryonuku Kpeim B 2026/2027 yaeGHOM TO1y.

12) YcraB MBOY "COII Ne 34 wum. 51-oii Apmuu™ 1. Cumdepomnons, OPHIOKCHHE K
nocraHoBjeHuto Aamunuctpanuu r. Cumbpeponons Pecny6nuku Kpsim ot 05.03.2026 Ne 819.
13) OcHoBHast oOpa3oBareibHas MporpaMma OCHOBHOrO o0iero oopasoanus MBOY "COIII
Ne 34 um. 51-oit Apmun" r. Cumbeponons (npukas ot 24.08.2026 Ne 356).

14) YueOHbIii m1aH 0cHOBHOTO 001ero oopasoanus MBOY "COIII Ne34 um.51 Apmum»"

r. Cumpepononst va 2026/2027 yu. r. (mpukas ot 24.08.2026 r. Ne 357).

15) Pabouas nporpamMma BocruTanus (¢ uaMeHeHussMu) (prkas ot 24.08.2026 r. Ne 392).

16) IMonoxenus o Gopmax, MEPHOIUYHOCTH U MOPSAAKE TEKYIIETO KOHTPOJS YCIIEBACMOCTH H
MPOMEXKYTOUHOI arrectanuu ooyqarommxcsi B OO ot 24.08.2026 Ne 358.

B ctpykType mporpammel yueOHOTro Kypca «Anredpa» Aisi OCHOBHOTO 00Iiero oOpa3zoBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJAEpKAaTeIbHO-METOAUYECKHE JIMHUU: «Yucna ¥ BBIYUCICHUS,
«AnreOpanueckue BhIpaXEHHs», «YpaBHEHHs] U HepaBeHCTBay, «DyHkuumy. Kaxnas uz stux
COJIepKATEITBHO-METOJUIECKUX JTMHAN Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET U3YUEHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSIMH. B Xone u3yueHus yueOHOro Kypca oO0ydarouumcs
NPUXOJHUTCS JIOTHYECKU PacCyKIaTh, HCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3M
C OTHUM B MpOrpamMmy y4eOHOro Kypca «Anre0pa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IpEJCTaBICHHbBIE BO BCEX OCHOBHBIX pa3fenax MaTeMaTHMYecKoro oOpa3oBaHHUs U
CHOCOOCTBYIOILIME OBJAJACHUIO OOYYalOIUMKCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4eCKOro
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay siBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIIero
M3YYEHHUS] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHPOBAHUIO YMEHHS TOJB30BATHCS ANTOPUTMAMHU, & TAK)KE NMPHUOOPETEHHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX IJi TOBCETHEBHOW >XKM3HU. PazBUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HWPPALMOHAJIBHBIMU YHCIIAMHU,
(dopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENLHOM YHCIE. 3aBepIIEHHE OCBOCHHUS YMCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JBYyX anreOpandeckKux JHHUH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  OOydYaroIUXCs
MaTeMaTHYECKOTO ammapara, HEOOXOAMMOTO i pelIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
MIPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOrO 00I111€T0 00pa3oBaHus
y4eOHBIi  MaTepuan TpPYNIOUPYeTCs  BOKPYT  pPalMOHANBHBIX  BBIpaKeHWid.  Anredpa
JIEMOHCTPHUPYET 3HAUCHHUE MAaTEeMAaTUKH KaK sI3bIKa JUISl TIOCTPOCHUSI MaTEMaTHYECKUX MOJIEIeH,
OTIHMCaHUS TPOLIECCOB W SIBICHUN pealbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, JUIS
OCBOGHHUSI Kypca WHGOPMATUKHU, M OBJAJICHUE HABBIKAMH JEAYKTUBHBIX PACCYKICHHIA.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlENeHO Ha  IOJIy4eHHe
00y4JarmUMUCS 3HAaHUN 0 QYHKIHMSIX KaK BOKHEHIIeH MaTeMaTUYECKOW MOJENHU JJIsi ONMUCAHUS
U HCCIeNOBaHUsl pa3HOOOpa3HBIX MPOILIECCOB M SIBJICHHM B mpupoje u obmectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHMyuHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, Tpaduueckue,



BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMAaTUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJIBTYPHI.

CornacHo yuyebHOMYy IUIaHy B 7-8 Kilaccax u3ydaercs Y4eOHbI Kypc «Auredpay,
KOTOPBII BKIIIOYAET CIEAYIOIIME OCHOBHBIE DPa3eNibl cofepxaHus: «Uuciaa U BBIYHCICHUSY,
«AnreOpanyeckue BHIPAKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha u3yuenmne yueGHOTO Kypca «Anrebpa» orBoautcs: B 8 kiacce — 102 yaca (3 gaca B
HEJIEIIO).

Hcnonb3yemblii yaeOHUK:

1. Anre6pa. 8 xiacc: yue6.1s omeoopaszoBat. opranuzanuii/FO.H. Makaperaes, H.I'. Muni0K,
K. HemkoB, C.b. CyBopoBa; mox pea. C.A.TemskoBckoro. — 13- wu3m.-
M.:IIpoceemenue,2020.

2. Anrebpa. 9 knacc: yue0.ams omjeodpaszoar. opranuzauuii/kO.H. Makaperues, H.I'. Munaioxk,
K.U. Hemxos, C.b. CyBoposa; nox pen. C.A.TemsikoBckoro. — 2-e uza.- M.: IIpocemienue,
2015.
COJAEPKAHUE OBYYEHUSA

8 KUIACC

Yuciia ¥ BbIYMCICHHSA

KBanmparuelii kopenb u3 uyucna. llonsarue o6 wuppanvoHanbHOM uyucne. JlecaTuyHbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBOWCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
OpUMEHEHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPRKEHUH M BblUMCIEHUSAM. [leiicTBUTENbHBIE
YHCla.

CreneHs ¢ 1eqbIM ITOKa3aTenaeM U e€ cBoiicTBa. CTaHJapTHas 3alyCh YHCIA.

Auredpanyeckune BbIPaKeHHUs

KBanpaTHblil TpEXUIIEH, Pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckass Jpodb. OcCHOBHOE CBOWMCTBO anredpanyeckoil napobu. CroxxeHue,
BBIUMTAHUE, YMHOXKEHHUE, JIeJeHne aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHHUs] M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUH, CBOIAIIMXCA K JHHEHWHBIM W KBaapaTHbIM. [Ipocreiimme npoOHO-
paloHaIbHbIE YpaBHEHUS.

['paduueckast MHTEpIIpeTalsl YpaBHEHUH C JABYMS NMEPEMEHHBIMH M CHUCTEM JMHEWHBIX
YpPaBHEHUN C JBYMs IepeMEHHBIMHU. lIpuMepbl pemeHus cucTeM HENMHENMHBIX YPAaBHEHMM ¢
JBYyMsI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIocoOOOM.

UucioBble HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW INEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OAHOW mepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tousitue ¢pynkuuu. OOGnacTh onpeaeseH!s] 1 MHOXKeCTBO 3HaueHUH pyHKIuH. CriocoOb!
3aiaHus PyHKITUH.

I'padux Pynkiun. UYrenue cpoictB ¢(yHKiuu mo e€ rpaduxy. Ilpumepsr rpadukon
GbyHKIHI, 0Tpa)karoUINX peaabHble MPOLECCHI.

@OyHKUMY, ONUCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduku. Oyrkipn y = X2, Y = X3, y = \X, y=|x|. ['paduseckoe peieHue ypaBHEHHH i CHCTEM
YPaBHEHUH.

9 KVIACC



Yuciia 1 BBIYUCICHUSA

PanmonanbHbIe YKcna, UppaoHaIbHbIC YUCIIa, KOHEYHBIE U OSCKOHEYHBIC JCCATUYHBIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIE YHCIA KaK OECKOHEYHBIE
JNEeCATHYHbIE  OpoOW. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKIYy  MHOXXECTBOM
JIEMCTBUTEIIbHBIX YHCET U KOOPAUHATHOM MPAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(PMETHYCCKHE JCUCTBUS C JACHCTBUTEIHHBIMU
YUCJIaMHU.

Pa3mepbl OOBEKTOB OKPYIKAIOMIETO MHPA, JIUTEIBHOCTh IMPOIECCOB B OKPYKAIOIIEM
MUpe.

[Ipubmmx€HHOe 3HAYE€HWE BETWYUHBI, TOYHOCTh MNpuOMKeHus. OKpYIJICHHE 4Yuced.
[Ipuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Jlunelinoe ypaBHeHue. Penienue ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHHMH, CBOIAIIMXCS K  KBagpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelleHUs YpaBHEHUW TPETbEW M YETBEPTOM CTEIECHEU
pa310KEHUEM Ha MHOKHUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHUW.  PermieHwe  TEKCTOBBIX  3aad
anreOpandecKuM METOIOM.

VYpaBHEeHHE C JBYMsI MEPEMEHHBIMU U ero rpaduk. Pemienue cucreM ABYX JIHMHEHHBIX
YpPaBHEHUN C JBYMSl MEPEMEHHbIMU. PemieHune cucrteMm ABYyX YpPaBHEHHU, OJIHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoM cTemneHu. | paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JIBYMsI TIEPEMEHHBIMHU.

Perennie TeKCTOBBIX 3a71a4 aNredpandeckum crocooom.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHue cucteM JIMHEHHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBangparHele HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DOyHKIUHA

KBanparnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPITHHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'paduxn dyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

YucnoBble M0CJI€10BATEIbHOCTH U NIPOTPeCcCUm

[loHsiTHE YMCITOBOM MOCIEAOBATENBHOCTU. 3aJJaHUE MOCIEA0BATEIIbHOCTA PEKYPPEHTHOM
dbopmysoit 1 GopMyII0ii N-TO WIeHa.

Apudmernueckass ©u  reomerpuueckas  mporpeccur.  Dopmynbel  N-ro  4YiIeHa
apu(QMeTUYECKOl U TeOMETPUUECKON MPOTPECCHii, CyMMBI IIEPBHIX N YJICHOB.

N300paxeHne 4YiIeHOB apuUPMETHUECKONH W TEOMETPHUYECKOH MpOorpeccuil TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.

IHJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30BAHUSA
JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS TMpOrpaMMbl ydeOHOro Kkypca «AinreOpa»
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MNPOLUIIOMY W HACTOSALIEMY POCCHICKOW MaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHHMSIM POCCHMCKHX MAaT€MaTUKOB M POCCUHCKOU
MaTEMaTUYECKOU MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIATHBIX

chepax;



2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHWMHA W peau3allid €ro Ipas.,
MPEJICTaBICHUEM O MaTEeMaTHYeCKHMX OCHOBaX (YHKUMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPaKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacTHE B PEIICHHHM MPAKTUYECKUX 3aad MaTeMaTH4YeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCEi
JKU3HM JIJIS1 YCTICIIHON Mpo(eCCHOHATBHON IEATeIbHOCTH M pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPHUH OO0pa30BaHUA U
JKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOILIMOHAIBHOMY M AICTETHYECKOMY BOCIHPHUSITHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKICHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAIIMEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, NOHUMAaHHUEM
MaTeMaTUYeCKOW HAayKH Kak c(depbl 4YeIOBEYECKOW EeATENbHOCTH, ATAlloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MaTEMaTUYECKOM
KyJbTypOH KaK CpEICTBOM TIO3HAHUSI MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHMe  KYJbTYPbl  310POBbSl M
3MOLMOHAJIBHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAHUS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3[JOPOBOTO 00pasa >KU3HU (3I0pOBOE MUTaHUE, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U
OTIIbIXa, peryyspHas (Qu3uyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHWU IS pelIeHUs 3aaad B 001acTu
COXPAaHHOCTH OKpYKaroIIeil cpeipl, TIAHUPOBAHUS TIOCTYNIKOB W OIEHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpeibl, 0CO3HAHUEM TI00ANTBHOTO XapaKTepa SKOJIOTHUYECKHX
poOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K N3MEHAIIUMCS YCJIOBUAM COUMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEONMPEAEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JI€ATEbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX
Jroziel, MpruoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHWS, HABBIKA W KOMIIECTCHITUU U3
OMBITA IPYTUX;

HEO0OXOAMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIIe (POPMYyIUPOBATH WIIEH,
MOHSITHSI, THUIIOTE3bI 00 0OBEKTaX W SBIICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD CHUTYallMIO, BOCIPHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U
neicTBus, GOPMYITUPOBATEH U OIEHUBATH PUCKH U TIOCTEACTBUS, (HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTe/IbHBbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble jiornueckue AeicTBUA:



BBISBIISITh U XapaKTEPH30BATh CYIIECTBEHHbIC MPU3HAKH MATEMaTHUYECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHITUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINK, OCHOBAHHS JJIs1 0000IIeH s
Y CPaBHEHUs, KPUTEPUU IIPOBOJAUMOTIO AHAIU3A;

BOCIIPMHUMATh, (JOpPMyJIUpOBaTh U MPeoOpPa30OBbIBATh CYXKJEHHS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (haKTax,
JTAaHHBIX, HAONIONEHUSAX W YTBEP)KICHUAX, IpelylaraTb KpUTEpUU sl BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JlenaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOYEHU M, YMO3AKIFOYEHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTeJbCTBA MATEMaTHMUECKUX  YTBEpPXKIEHUM (mpsMble U OT
IPOTHBHOIO), IIPOBOJUTH CaMOCTOSITEIILHO HECJIOXKHbBIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKuX (PaKTOB, BBICTpAaWBATh APTYMEHTAIUIO, TPUBOIUTH IMPHUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATh CNOCOO pelieHust y4eOHOM 3ahauu (CpaBHUBaTb HECKOJIBKO BapHaHTOB
petieHusi, BEIOMpaTh HanboJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBarelibCcKHe AeiCTBHS.

UCIOIb30BaTh ~ BOMPOCHI  KAaK  HCCIICAOBATCIbCKANA  MHCTPYMEHT  ITO3HAHHS,
dbopMynHpoBaTh BOIIPOCHI, bukcupyromme MPOTHBOPEYHE, npoOiemy,
CaMOCTOSITCNIFHO ~yCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHCHUE;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH DKCIICPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOM;

CaMoCTOATeNIbHO  (OpMYJTHUpOBaTh OOOOIIEHUST H  BBIBOABI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIIOCHHS, UCCIICAOBAHUS, OICHHUBATh JTOCTOBEPHOCTh IMOJYyUCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O00OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TIPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOI0KCHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ nnopmanmeii:

BBISBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl pEILIEHNUS 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BbIOMpaTh (OpMy MpeICTaBlIeHUs HH)OPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4u
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM WIN
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHunKaTHBHBIC YHHBepcaJabHblIe yueOHbIe JeHCTBHUSA:

BOCIIPUHUMATL U (I)OpMy.]IPIpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBHUAMHU U LECIAMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBHIPaXXKaTh CBOI TOYKY 3PCHUS B YCTHBIX H
NMUCBbMCHHBIX TCKCTAX, AAaBATh MOSACHCHHA 11O X0y pCHICHUSA 3aa4i, KOMMCHTUPOBATb
MIOJTYYCHHBIH Pe3yJsIbTaT;

B X0/ 00CYXICHUS 3aaBaTh BOIPOCHI MO CYIIECTBY 0OCYKIAEMOM TEMBI, TPOOJIEMBI,
peLHaCMOI\/'I 3aJa4u, BBICKA3bIBATh nacu, HaIICJICHHBIC Ha MOUCK PpCHICHUA,



CONOCTABIIATH CBOM CYXKIEHHMS C CYXICHHSAMH JPYIMX YYaCTHHUKOB JHAJIOra,
0OHapyXKUBaTh Pa3INyuMe U CXOJCTBO MO3UIIHA, B KOPPEKTHOU dopMme hopMynrpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHNUS,

® [IPEJICTaBIIATH PE3YyJIbTaThl PELICHUs 3aa4M, SKCIEPUMEHTA, UCCIIEIOBAaHUA, IIPOEKTA,

CaMOCTOSITENILHO BBIOMPATh (OopMaT BBICTYIUICHUS C Y4ETOM 3aqad MPE3CHTANH U
0COOCHHOCTEH ayAUTOPHH;
® [IOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaJbHOW pabOTHI
[IPH PEIICHUN YUYEOHBIX MaTEMATHYECKHX 3a]1a4;

® [IPUHUMAThH 11€JIb COBMECTHOM JEATEIBHOCTH, TUIAHUPOBATH OPraHU3aLUI0 COBMECTHOM
paboThl, pacmpenensTh BHUIbI PadOT, JOrOBapUBATHCS, OOCYXAaTh MPOLECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOICH;

e y4YacTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCYKAeHUs, OOMEH MHEHHSIMH,

MO3TOBBIC IITYPMBI M JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThI U KOOPIUHUPOBATH
CBOM JICHCTBUA C IPYTMMHU WICHAMH KOMaH/bl, OLIEHUBATH KA4eCTBO CBOETO BKJIAJa B
001K TPOYKT 1O KPUTEPUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUSI.
PerynsiTuBHbIC YHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS
Camoopranusaunus:
® CaMOCTOSATENBHO COCTABJIATH IUIAH, QJTOPUTM pEIICHHUS 3a1adu (WM €ro 4acTh),
BBIOUpaTh CHOCOO pelIeHds C Yy4ETOM HUMEIONIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUN C y4ETOM
HOBOU WH(OpMAIUH.
CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTE/IEKT:
® BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U Pe3ysibTara perieHus
MaTeMaTU4YeCKOU 3a/1auu;
® [pPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;
® OILICHUBATh COOTBETCTBHUE pe3yibTaTa JE€ATEIbHOCTH MOCTABICHHOMN 1IEJIU U YCIOBUSM,
OOBSCHATh TPUYUHBI JOCTHIKEHUS WJIM HEAOCTIKEHUS IIeJIH, HaXOIUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.
MNPEIMETHBIE PE3YJIbTATHBI

K xonmy oOydeHus B 8 kiacce 0OydYaromMiics TMOMYYHUT CIEAYIONIUE TpPEeIMETHBIC
Pe3yIIbTaTHI:

Yucsia v BHIYMCIECHUS

Hcnonp30BaTh HavalbHBIE TPEACTABICHUS O MHOXKECTBE JICUCTBUTENBHBIX UYWCET IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pakaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YSI P HEOOXOAMMOCTH KAIBKYJISITOP, BBIMOIHATH MPE0Opa30BaHUS BhIPAKEHUMH,
coJiepXalinuxX KBaJpaTHble KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHE.

Hcnonp3oBarh 3amucu OOJBIIMX W MaJbIX YHUCEN C TOMOIIBIO JECATUYHBIX ApoOed
creneneit yucna 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHsSTh TOHSATHE CTENEHW C IIeNIBIM IOKa3aTelieM, BBIMONHATh MpeoOpazoBaHUs
BBIPAKEHUM, COAEPIKALIUX CTENEHU C LIEJIBIM ITOKA3aTeIIEM.

BBITIONHATE TOXAECTBEHHBIE MPEOOpa30BaHUS PAMOHAIBHBIX BBIPAXKCHUI Ha OCHOBE
MpaBUJI ACUCTBUM HaJ MHOTOWIEHAMH U aNreOpandyecKuMu JpoOsiMH.

PackitanpiBath KBagpaTHBIN TPEXUIEH HA MHOKHUTEIH.



[TpumensaTs npeoOpa3oBaHMs BBIPAKEHUM A pPELICHUs pa3IMuyHbIX 3a7ad M3
MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEallbHOU IIPAKTUKH.

YpaBHeHUsI 1 HEPABEHCTBA

Pewats nuHelHbIE, KBapaTHbIE YPABHEHUS U PAlMOHAIBHBIC YPABHEHUS, CBOASAIIMAECS K
HUM, CHCTEMBI IByX YPaBHEHHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM UYHUCIE C
IpUMEHEHHeM TIpadUyecKux IMpeAcTaBlIeHUu (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[Tepexoaute OT cioBecHOM (GOPMYJIMPOBKM 3ahaud K €€ ajreOpanyeckod MOAEIH C
IIOMOIIBIO  COCTaBJICHUS YPAaBHEHMS WM CHUCTEMBl YpPAaBHEHMH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIyUYEHHBIN PE3yJIbTarT.

IIpuMeHATh CBOKCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh JMHEHHbIE
HEpaBEHCTBA C OJHOM MEPeMEHHOM M MX CHCTEMBbl, JaBaTh TIpa(UUYECKyl0 HIUTIOCTPALIUIO
MHOKECTBA PELICHU HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUH

[Tonumath ¥  HUCHONB30BaTh (YHKUMOHAJIBHBIE TOHATUS U SI3bIK  (TEPMUHBL,
CHUMBOJIMUYECKHE O003HAYEHUs), ONpeAessATh 3HadeHHe (QYHKIMU IO 3HAYEHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PyHKIUH 10 € TpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKIUN BUja:

y = k/X, y = x2,y = X3y = |X|, Yy = VX, OnHCBIBaTh CBOMCTBA YHCIOBON (DYHKIMH 110 €&

rpapuky.
TEMATHUYECKOE IINTAHUPOBAHHUE
8 KJIACC
KoymmuecTso yacos DIeKTPOHHbIE MoayJb padoyeii
HaumeHnoBanue
Koutpo qipakrm  (undpossie IIporpammsl
pa3esioB M TeM  Bce
n/n JIBbHBIE yecKue o0pa3oBaTeibH BOCIIUTAHUA
NPOrpamMMmbl ro " . "
paGoTel  paGoThr  ble pecypcnl) IIkoJabHBII ypoK

Jlenb 3HAHMIA.
Bceepoccuiickuil OTKpBITBII
ypok «OBX» (ypox
MOJTOTOBKHU JeTeH K

AnrebGpanueckue Bubnuorexka | ACHUCTBHSAM B YCIOBHSAX
BLIPAKEHNSL. 110K paznuyHoro poaa YC).
1 15 2 Hens 'ocynapcTBeHHOTO
Anrebpanyeckas https://m.edsoo
7t417af ¢nara u repba PecriyOuku
JIpo0b Tu/7f417af8 Kprim.
Bcepocculickuit ypok
0e30MacHOCTH
o0yJaronuxcs B CeTU
HNuTepHer.
Yucna n Bubnuotexa = BCCPOCCHHCKHI «YPOK
BBIYMCIIEHUS. 1IOK ucpoi».
2 15 1 I1IKONBHBIE TYPBI
KBanpatHsbie https://m.edsoo N
Bcepoccuiickoit
KOPHHU Tu/7f417af8

OJIMMITHAJAbI IIKOJbHUKOB.



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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YpaBHeHus u bubauoreka Bceepoccuiickuit ypok
HEPaBEHCTBA. 15 L LHOK «JKoorus u
KBajpaTHbIe https://m.edsoo BHEpProcoepeReHue».
ypaBHEHUS Tu/7f417af8
MyHununansHeIi TYp
Bcepoccuiickoit
Anrebpaneckn bubmioreka  onummuazns! WKOIBHUKOB.
€ BBIPAKCHHUSL. 5 HOK MesxTyHapOTIHBIH JIeHb
KBajiparubiii https://m.edsoo  TPOTHB Qarm3ma, pacuzma
TPEXWICH Tu/7f417af8 Y aHTUCEMHUTH3MA.
BcemupHsblii 1eHb
nHpopmanuu.
Bcemupnblii 1eHb 00pbObI
co CII1 Tom.
Ypok namsitu,
MOCBAIMIEHHBIN JIHIO
HeusBectHoro Coijara.
Jenb uapopmMaTHKH.
Ypok myxecTsa,
nocBsAEHHBIN [[HI0 ['epoes
OreuyecTna.
«Ypoxk Poccuny,
YpapHeHus 1 bubmnoreka | pocesmennsrit IHio
HCPABCHCTBA. 13 1 IOK KOHCTUTYIIMHU Poccuiickoit
Cucremsl https://m.edsoo = Penepanuu.
ypaBHEHUH ru/7f417af8 VYuactue Bo Beepoccuiickux
JIMCTAHIIMOHHBIX KOHKYpCax
1 OJIUMIHAAX.
Hens Pecy6mnuxu Kpbim.
VYpoku, nocesinieHHsie [JHto
IMOJIHOT'O OCBOOOKIEHUS
Jlennnrpana ot
(damucTckon OI0KaIbI
(1944).
JleHpb maMsTH xepTB
XOJIOKOCTA.
JleHb pOCCUICKON HAYKHU.
Ypoku My>KeCTBa U CIIaBbI
Bubmuorexa @ «BoMHCKas ciaBa Poccumy,
YpaBHeHUs 1 ITOK NOCBSILEHHbIE [[HIO TAMATH
HEPaBCHCTBA. 12 1 _ 0 pOCCHUsHAX, UCIIONHABIINX
HepagenctBa hitps://m.edsoo CITy>K€OHBIH JTONT 3a
Tu/7f417af8
npenenamu OtedyecTsa.
JleHp 3alIUTHUKA
OreuyecTna.
Yucna u 7 bubmuoreka  Bcepoccuiickuil OTKpBITHII
BBIUKCIICHHUS. [HOK ypok «ObXK»,



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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Crereun ¢
LEBIM
roxkasarejieM

DyHKIUH.
OCHOBHEBIE
MMOHSITUSI

https://m.edsoo
.ru/7f417af8

buobmmoreka
HOK

https://m.edsoo
.ru/7f417af8

IIPUYPOYCHHBIN K
Mpa3THOBAHUIO
BcemupHoro nus
IpaKIaHCKOW OOOPOHBI.
Henens maTemMaTuKku.
Mex1yHapOoaHbIN KEHCKUH
JICHD.

Jlenp OOIIEKPBIMCKOTO
pedepenayma 2014 rona.
JleHb BOCCOCAUHEHUS
Kpsima ¢ Poccuen.
BcemupHblii eHb 3emit.
Bcepocculickuil «Ypok

Hudpe».

YPpoxK 310pOBbA,
MOCBSIIEHHBIN
Bcemupuomy /[Hro
310pOBBSI.

Jlenb Hayana KpeiMckoit
HAaCTynaTeJIbHOW onepanyuu
1944 rona no
ocBoOoxIeHnI0 KpbiMa oT
(bamMCcTCKUX 3aXBaTYUKOB.
Henp Koncruryuuun
PecniyOnuku Kppim.

DyHKINH.
Yuciossie
byHKIIUN

Bbubauoreka
[HOK

https://m.edsoo
.ru/7f417af8

I"arapuHckuil ypok
«Kocmoc u Me». JIeHb
KOCMOHABTHKH.

JleHb 0CBOOOXKICHUS
CumMpepomnonst OT HeMELKO-
(baimmcTCKuX 3aXBaTYUKOB.
MexayHapoaHbIl JEHB
MaMATHUKOB U
HCTOPUYECKHUX MECT.
Bcepoccuiickuil OTKpBITBII
ypok «OBX» B [IeHb
M10’KapHON OXPaHBbI.
Enunernii ypox
0e30macHOCTH
KHU3HEIESITeIbHOCTH.

10

[ToBTOpEHME N
000011IeHNE

bubanoreka
[HOK

https://m.edsoo
.ru/7f417af8

MexyHapoaHbIN JEHb
60pb0OBI 32 IpaBa
HHBAJIMIOB.

Jens [ToGenpr coBeTCKOTO
Hapoza B Benukoii
OTteuyecTBEHHOM BOWHE
1941-1945 ronos.
MexayHapoIHbIN ICHb



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

12

CEMBHU.
JleHb maMATH XepTB
nenoprauuu u3 Kpsima.

OBUIEE
KOJIMYECTBO
102 8 0
YACOB I10
I[TPOI'PAMME
9 KIIACC
KouunyecTBo 4yacoB duaexrponnsie  Moayuan padouei
HaumenoBanue
Ne Koutpo IIpakTn (mudposbie) IMporpammel
pa3aesioB M TeM  Bce
n/m JAbHBIE | YecKHe oGpasoBareqp ~ BOCHHTAHHS
NMPOrpamMMbl ro " . "
padoTsl | paGoThI HbIe pecypchl) HIkoJbHBIHA ypoK
JleHb 3HaHMI.
Bceepocculickuii
OTKpPBITBIN ypok «OBX»
(YpOK IOATOTOBKHU JIeTEH K
Yucia u BHGIMOTEKA JEUCTBUSIM B YCIIOBUSAX
BLIYMCICHS. IIOK pasznuunoro poaa YC).
y 9 1 Jlens TocynapcTBeHHOTO
JleiCcTBUTEIbHBI https://m.edsoo.r
/7£419d08 (puara i repa
¢ aucia winlode Pecniy6siuku Kpbim.
Bcepocculickuii ypok
0e30macHOCTH
00ydJaronmxcs B CETH
HuTtepner.
Bcepoccniicknii «Ypok
VYpaBHeHus u UpuI».
P bubnmoreka ILJIJ bp
HEepaBEHCTBA. OK KOJIBHI)IUG Ty[iH
Vpasrermac 14 1 O oo | ocpocaHioKost ommia
. ps://m.eds00.r .
OZHOU 5 u/7f419d08 Bceepoccniickuil ypok
MEPEMEHHOU «OKOJIOrus U
9HEProCOCPEIKECHUEY.
MyHununanbHbIA TYp
Bceepocculickoil onuMnuaibl
YpaBHenus u bubnmnoreka LIKOJTEHHKOB.
HEPaBEHCTBA. 14 1 I[HOK Mesk /1y HapOIHBIi ICHb
Cucremsl https://m.edsoo.r = MPOTUB (anm3ma, pacu3Ma u
ypaBHEHUU u/7f419d08 AHTHCCMUTH3MA.
Bcemupnslit geHb
nHPOPMALIUH.
Bubimmoreka BcemupHnslii 1eHb 60pb0BI CO
YpaBHeHus u OK CITUTom.
HEpaBEHCTBA. 16 2 If;EtDS' 1im.edsoo.r VPOK mamsITH, MOCBSIIIEHHBII
HepaseHcTBa SO = | Jlnro HensBectHoro Coijiara.
PapeHeTe u/7f419d08

Jenn napopmMaTuky.



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
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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OyHKIMHU

YuciioBrle
OCJIEI0BaTENbH
OCTH

bubnunoreka
HOK
https://m.edsoo.r
u/7f419d08

16 1

bubnuoreka
[HOK
https://m.edsoo.r
u/7f419d08

15 1

Ypok MyxkecTBa,
nocBsmEnHbIN JIHio I'epoeB
OreuecTBa.

«Ypox Poccuny,
MOCBSIICHHBIN JHIO
KoHcTUTYLMU Poccuiickoil
denepanuu.

VYuactue Bo Beepoccuiickux
JUCTAaHIIMOHHBIX KOHKYpCax
1 OJIUMINAJAX.

Hens PecrryOmmiku Kpbim.
Ypoku, nocesiteHHbIe J{HI0
MIOJTHOTO OCBOOOXKICHHS
JlenmHrpanga ot GammucTcKon
ostokazpl (1944).

JleHb nmaMsITu XepTB
XOJIOKOCTA.

JeHp poccUiCKON HAayKU.
Ypoku MyKecTBa U CIaBbl
«Bownnckas ciaBa Poccuny,
MIOCBSIIICHHBIE J|HIO TaMATH
0 POCCHSIHAX, UCITOTHSBIIUX
CITyKeOHBII 0T 3a
npenenamu OTedecTra.
Jenp 3amutauka OTedecTna.

Bcepoccuiickuii OTKpBITHII
ypok «OBX»,
IIPUYPOYEHHBIN K
npazgHoBaHuI0 BeemupHoOro
JTHS TPaKIaHCKOW 00OPOHBI.
Henens matemaTuky.
MexayHapoIHbIN )KEHCKUI
JICHb.

Jenb OOMIEKPHIMCKOTO
pedepennyma 2014 roxa.
Jens Boccoenunenus Kprsima
¢ Poccuei.

Bcemupnsiii nenp 3emiu.
Bcepoccuiickuii «Ypok

Hudpso».

IToBTOpEHME,
0000111eHNE,
CUCTCMaTu3aluAa
3HAHUI

bubanoreka
HOK
https://m.edsoo.r
u/7f419d08

18 2

Yok 3710pOBb4,
NOCBALEHHBI BcemupHoMy
Huto 310poBbsl.

Jenp Havyana KpsiMckoi
HACTYTATEIBHOMN onepauu
1944 rona no
ocBobOXkIeHNIO KphiMa oT
(halMCTCKUX 3aXBATYHKOB.
Jenn Konctutyuu
Pecrry6muku Kpbim.
T'arapunckuii ypok «Kocmoc



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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OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

u Me1». [lesb
KOCMOHABTHKH.
JleHb 0cBOOOXKACHUS

MexayHapoIHbII 1€Hb
MaMSATHUKOB U
HUCTOPHUYECKHX MECT.

ypok «OBX» B Jlenp
MI0’KAPHOM OXPAaHBI.

JKU3HEACATCILHOCTH.
MexnyHapoaHbIil I€Hb

Hapoza B Benukoi

1945 ronos.
MexayHapoIHbII 1eHb
CEMBH.

JleHb nmaMsiTu XepTB

nenoptauuu u3 Kpsima.

102 9 0

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHSA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJjbTarTa
1 Yucna 1 BEIYUCICHUS
Hcnonb30BaTh  HaYdallbHbIE  TIPEACTABIICHUS O  MHOXECTBE
11 NEHUCTBUTENBHBIX YUCEN JAJISi CPAaBHEHUS, OKPYTJIEHUS W BBIUYMCICHUH,
n300paxkaTh JIEHCTBUTENbHbIE YHC]IA TOYKAMU Ha KOOPIAMHATHOMN
IpsAIMOM
[IpumeHsTh MOHATHE apU(METUYECKOTO  KBaJpaTHOTO  KOPHS,
1.2 HaxOJWUTh KBaJIpaTHbIE KOPHH, HWCIOJB3YsSd TIPH HEOOXOIUMOCTH

KaJIbKYJISITOP, BBIMOJIHATH MPE0Opa30BaHMs BhIPAXKEHUH, COEpKAIIUX

Cumeporiosis 0T HeMEIKO-
(hammCcTCKUX 3aXBATUHKOB.

Bceepoccutickuit OTKpBITHIN
Enunerii ypok 6e3omacHoCTH
0OpBOBI 3a MpaBa MHBAIUIOB.

Jlenp IToOempl COBETCKOTO

OteuecTBeHHOI BoiiHe 1941-
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KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp30oBarh 3amucd  OONBIIMX M MaJlbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0elt u cTeneHei uncna 10

Anrebpanueckue BbIpaKESHUs

2.1

HpI/IMeHSITB IOHATHC CTCIICHHM C NICJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
npeo6pa30BaHI/I;1 BBIpa)KeHHfI, coAcpxKamumx CTCIICHU C LICIbIM

IIOKa3aTcjIeM

2.2

BbINONMHATE  TOXIECTBEHHBIE  NPEOOpPa3OBaHUS  PALMOHAIBHBIX
BBIDOKEHUII HAa OCHOBE IPaBHUJ JEHUCTBUN HAJ MHOIOWICHAMHU U

anredpandeckuMu 1po0sMu

2.3

PacknanbiBaTe KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

2.4

3.1

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHHUHA I PEIICHUS Pa3IMYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEalbHON IPAKTUKU
YpaBHEHHUs U HEPABEHCTBA

Pemate sMHENHBIE, KBagpaTHbIE YPAaBHEHHMS W  PALMOHAJIBHBIE
YPaBHEHUS, CBOAAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C IBYMs

NEPEMEHHBIMU

3.2

3.3

[IpoBoauTs mpocCTEWIINE WCCIECIOBAaHUSA YpPAaBHEHUH U CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

ypaBHeHI/Iﬁ peueHus, €CJin UMECT, TO CKOJIBKO, 1 npoqee)

[lepexoguts OT cnoBecHOW  (OpMyTUPOBKM 3amaud K €€
areOpandeckod MOJENHM C MOMOILBIO COCTABICHHSI YpaBHEHUS WU
CUCTEMBl ypaBHEHHUH, HWHTEPIPETUPOBATh B  COOTBETCTBHUH C

KOHTEKCTOM 33aJ1a4y MMOJTYyYEHHBIN pe3yabTaT

3.4

[IpuMeHATHh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OIICHKH,
peuiaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHCTEMBI,
maBaTh  TpaUYECKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  PEIICHHI

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[lonumars u uUCHONB30BaTh (YHKIMOHAIBHBIE MOHATHS M S3BIK
(TepMUHBL, CHMBOJIMYECKHE OOO3HAYCHHsI), OMPEACNATh 3HAUCHUE

(GyHKIUMU 1O 3HAUEHUIO apryMEHTa, OINpEAeNsaTh CBOMCTBa (YHKIUU
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o e€ rpaduky

Crtpouts rpaduku 3eMeHTapHbIX (YHKIUN BUIA:

4.2 y=k/X, y =x2, y = X3, Y = |X|, OIUCBIBATh CBOMCTBA YUCIOBON (DYHKIIUH
o e€ rpaduky
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus
pe3yjabTara
1 Yucna 1 BIYUCICHUS
11 CpaBHuBaTh M yNOpSANOYMBATH PALMOHAIBHBIE U HMPPAaLMOHAIbHbBIE
' qucna
BoinonuaTe apudmeTHueckue IEeHCTBUS C PAlMOHATBHBIMU YUCIAMU,
1.2 coueTasl yCTHbIE M IUCBbMEHHBIE NIPUEMBI, BBINIOJIHATh BBIYMCIECHUS C
UppalMOHATILHBIMU YU CIIaMU
13 HaxonuThs 3HaueHus cTeNeHEd ¢ LENbIMH II0Ka3aTeIsIMU U KOPHEH,
' BBIYHCIISATH 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUM
14 OKpyrJsTh NEHCTBUTENBHBIE YHCIIA, BBIOIHATH IPUKUIKY pE3yJIbTaTa
' BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHMSI U HEPABEHCTBA
”1 Pemarp nuHelHblE W KBaJpaTHble ypaBHEHUS, YpPaBHEHUS,
' CBOJISIIIIMECS K HUM, TTpOCTeine TpoOHO-paliioHaIbHbIE YPABHEHUS
Pemrate cucteMpl 1ByX JTMHEHWHBIX YPABHEHUM C IBYMs ITEPEMEHHBIMU
2.2 U CUCTEMBI IByX YpaBHEHHI, B KOTOPBIX OJIHO YpaBHEHUE HE SBISETCS
JINHENHBIM
Pemate TekcTOBBIE 3aMaun anreOpandecKuM CIOcoOOOM C TTOMOIIBIO
2.3 COCTaBJICHUS YpPaBHEHMsS WJIM CHCTEMBI JIBYX YPAaBHEHMH C ABYMs
[IEpEMEHHBIMU
IIpoBomuTh mpoOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
2.4 yYpaBHEHMH, B TOM 4YHCIE C TPUMEHEHHEM TpapUuecKuxX

Mpe/iCTaBlIeHUH (HallpuMep, yCTaHaBINBaTh, UIMEET JI YpaBHEHUE WU
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2.5

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

Pemlatp  nuHEiHBIE  HEpPaBEHCTBA, KBAJApPATHHIE  HEPABEHCTBA,
M300pakaTh PEIICHHE HEPABCHCTB HA YHCIIOBOW MPSMOM, 3alHCHIBATH

pemICHUC C TIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HEPABCHCTB,
BKIIFOHAOOME KBaJApaTHOC HCEPABCHCTBO, I/I306pa)KaTB pemicHuc
CUCTCMblI HCPABCHCTB Ha YHICIO0BOH HpﬂMOﬁ, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MIPH PELICHUH PA3JIMYHBIX 3a/1a4

3.1

OyHKIMU

PacrioznaBate  (QyHKIMM ~ HM3y4eHHBIX  BUAOB.  lloka3biBaTh
CXEMAaTHYECKH PAacIOI0KEeHUE Ha KOOPANHATHON TNIOCKOCTH Ipa)uKoB
bynkimii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucumMoctu oT

3HauYeHUH K03(PPUIMEHTOB, OMUCHIBATh CBOMCTBA QYHKIUI

3.2

[loka3piBaTh CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPJIMHATHON
TUTOCKOCTH TpadukoB GyHKIWK Bupa Y = YX, Y = |X| U omHCHIBaTh

cBoMcTBa (PyHKIUI

3.3

Crpouts u wu300pakaTb CXeMaTHUYECKU TpapuKU KBaJPaTUUHBIX
(GyHKIMH, ONMMCHIBATH CBOMCTBA KBaJIpaTHMUHBIX (QYHKIMH MO HX

rpadukam

3.4

PacnioznaBate kBajpaTuyHylo (QYHKIUIO MO Qopmysie, MPUBOIUTH
IpUMEpbl KBAJApPAaTHUUYHBIX (DYHKIUI M3 peasbHOW XKHU3HH, (DUBHKH,

reOMETPUH

ApI/I(bMeTI/IquKa}I U IrCOMCTPHUYICCKAs MPOTpeCCUU

4.1

PacnioznaBath apuMeTndecKyro U reoMeTpUUYECKYI0 POTPECCHH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbIONMHATE BBIYMCIEHUS C HCMONb30BaHHEM ¢GopMyll N-TO 4ieHa
apuMETUYECKON U TEOMETPUUYECKON MPOTPECCHii, CYMMBI TEPBBIX N

YJICHOB

4.3

N3o0paxkaTs 4iieHbI MOCIEA0OBATEIIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIJIOCKOCTH
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4.4

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCICAOBATCIIBHOCTAMU, B
TOM 4YHUCJIC 3agadyud U3 peaHBHOfI KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJISTOPa, UU(POBBIX TEXHOJIOTHUH)

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

8 KVIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna u BIYUCICHUS
11 KBangpatueiii kopeHb u3 uuncna. llonstie 00 WppanoOHAIEHOM YHCIIE.
' JlecaTUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH M HMX NPUMEHEHUE K
1.2 peoOpa30oBaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYMCICHUSAM. J[eficCTBUTENbHbIC
qucia
1.3 Crenens ¢ nenplM MokasaresieM U e€ cBoiictsa. CTaHgapTHas 3allKCh YKCIa
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpathblil TpéxusieH, pa3iaoKeHUe KBaJpaTHOTO TPEXUWIEHAa Ha MHOXKUTENIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoi 1podu
2.3 CnosxeHue, BBIYMTaHUE, YMHOXKEHHUE, JI€JICHUE anre0panyeckux Ipooeit
2.4 PanmonanbHble BEIpaykeHUS M UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyia KOpPHEH KBaJIpaTHOIO YypaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHMH, CBOAAIINUXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [pocreiimme ApoOHO-paMOHATBHEIE YPaBHEHHS
I'padmueckas uHTEepnpeTanysi ypaBHEHUHN C ABYMS IEPEMEHHBIMU U CHUCTEM
3.4 JUHENHBIX YpaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU
35 Pemenne TekCTOBBIX 33714 anreOpandecKuM CriocoooM
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBseHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
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3.9 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUU
11 Ilonartue ¢ynkuun. OOnacTe omnpeAeneHUs M MHOXXECTBO 3HAYCHHH
' ¢ynkuuu. CrocoOsl 3ajanus QyHKIUN
4.2 I'padux Gpynkumu. UreHre cBOWCTB GYHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIONINX PEATbHBIE TPOIECCHI
w @OyHKIUN, ONMUCHIBAIOMIME TMPSAMYIO H OOpaTHYIO MPOMOPLUUOHATBHBIC
' 3aBUCUMOCTH, UX I'pauKu
45 Oyukiuu y =x2, y = X?
4.6 Oynkiumn y = X, Y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna v BIYMCIECHUS
11 ParyonanbHble uMca, WppalMOHAbHbIE YHCIIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHO0k€eCTBO AEUCTBUTEIbHBIX YHUCEN, IEHCTBUTEIbHbBIE YHCIIa KaK OECKOHEUHbIE
1 JecaTUYHbIe ApoOHu. B3auMHO 0JJTHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JICHCTBUTEIIBHBIX YHACET U KOOPAUHATHON NpsAMOi. CpaBHEHME NEUCTBUTEIBHBIX
qrcen
13 Apudmernueckue 1eHCTBUS ¢ IEHCTBUTEIBHBIMHI YHCIAMH
N3mepenns, mpubOImKeHus, OleHKH. Pa3mepsl 00BEKTOB OKPYKAIOIIET0 MHUPa,
14 JUIUTENILHOCTh TPOLIECCOB B OKpyXkaromeM wmupe. [TpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyriaenue uncen. [Ipukunka u oneHka
pE3yJIbTaTOB BBIYUCICHUI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OAHOM IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHU, CBOASAIINXCS K KBaIPaTHBIM
2.4 bukBanpatHoe ypaBHenue. llpumepbl pelleHUs ypaBHEHUH TPETbE U
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YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HAa MHOKUTEIN

2.5 Pemenue npoOGHO-paIiOHAIEHBIX YPaBHEHHUH

2.6 CucreMsl ypaBHEHUH

2.7 VYpaBHeHHe ¢ AByMS IEPEMEHHBIMH M €T0 rpaduk

2.8 Pemenuie cuctem ByX TUHEHHBIX YpaBHEHHH ¢ ABYMS MIEPEMEHHBIMU

29 Pemennie cuctemM NIByX ypaBHEHH, OHO M3 KOTOPBIX JIMHEHHOE, a JIPyroe —
' BTOPOMU CTEIICHH

2.10 I'padmueckas mHTEpIIpETALIAS CUCTEMBI YPAaBHEHUH C IBYMS TICpEMEHHBIMU

211 Pemenme TeKCTOBBIX 3a71a4 alreOpandecKuM Criocooom

2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA

2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM MIEPEMEHHOM

2.14 Pemenue crucrem JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN

2.15 KBaapatHbie HEpaBEeHCTBA

216 ['padmyeckas WHTepHpeTaysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMS
' MIePEeMEHHBIMHU
3 OyHKIUN

a1 KBamparnunas Qynkums, e€ rpaduk u cBoiictBa. [lapabona, KoopAaHHATHI
' BEPIIUHEI MTapadoIIbl, OCh CAMMETPUH TTapa0OITBI

3.2 I'paduku pyukmii y=Kx, y=kx+b u ux cpoiicrsa

3.3 I'paduku pyukwmii y=K/X, y = X* u ux cBoiicrsa

3.4 I'paduku pyHKUMH , U UX CBOMCTBA
4 YucnoBbIe IOCTIEI0BATEIIBHOCTH

41 Omnpenenenne U CrocoObl 3aJaHUsl YUCIOBBIX MOCIENOBATEILHOCTEH. 3aanue
' MOCIIE0BATENBHOCTH PEKYPPEHTHOM hopmyroi U popMyIioil N-ro uiaeHa

49 Apudmernueckass mporpeccus. Dopmynbl N-ro  uigeHa apuPpMETHIECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N YICHOB

13 leomerpuueckas mporpeccus. PopMynbl N-ro YleHa TE€OMETPUYECKON
' MIPOTPECCUH, CYMMBI MIEPBBIX N YIECHOB

44 N3o0paxeHne 4YIeHOB apuUPMETHUECKON U TeOMETPHUYECKOM mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW MIIOCKOCTH. JINHEWHBINA U 3KCITOHEHIIMATBHBINA POCT

4.5 C1okHbIE POLIEHTHI
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IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHoe PI'OC

YMeHHE OIepUpOBaTh IMOHATUAMHU: MHOXKECTBO, IIOJAMHOXECTBO,
ONEepallM¥ HaJ MHOXKECTBAMM;, YMEHHUE OIIEpUPOBaTh IOHATUAMMU:
rpad, cBs3HBINH rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUM 3a]a4

Hu3 Apyrux yqe6HI>IX npeaMETOB

YMmenue ONCpUpOBATh IMOHATHUAMU: OIPCACIICHUEC, aKCUOMA, TCOPCMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BBICKA3bIBaHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSITHSIMHU: HAaTypaJlbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JE€IUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs JpOOb M
JecsITHYHas Opo0b, CTaHIAPTHHINA BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UppallMOHANILHOE 4YHUCJO, apu(METHUYEeCKUil KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C YHUCIaMH, CpaBHUBATb U
YIOPSIIOYMBATh YHCIIA, TPEACTABISTH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBI KOpEeHb, MHOTOWIEH, airedpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTENEeHU
Oonbllle €IMHUIBI;, YMEHHME BBIIOJIHATH PAcdY€Thl MO (Qopmylam,
npeoOpa3oBaHusl LENbIX, JApPOOHO-PAllMOHAIBHBIX BBIPDAKEHUH U
BBIPAKEHUI C KOPHSMM, PA3I0KEHHE MHOIOYJIEHAa HAa MHOMKUTENIH, B

TOM 4HCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U
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KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OIHOM NEPEMEHHOHM, 4YMCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEHHBbIE U KBaJPATHBIC YPaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPABHEHUS C OJHOM INEpPEeMEHHOH, CHCTEMBI
JBYX JIMHEHHBIX YpaBHCHUH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JIPpOOHO-pAllMOHAJIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEIIECHNUHN 3aJ1a4 U3 IPYTUX MPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BAaTh KOOPAMHATHYIO
NpSIMYI0 U KOOPJAMHATHYIO IUIOCKOCTb JJISi M300pa)K€HHsl peleHUil

ypaBHeHHﬁ, HCPAaBCHCTB U CUCTCM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, rpaduK QYHKIHH, HYITHT
¢byHKIIUY, MIPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH
BO3pacTaHus, yObIBaHWs, HauOOJbIIEC W HAUMEHbIIEE 3HAYCHUS
byHKIUY; yMEHUE ONEepUpPOBATH MOHATUSAMH: npsimMast
MPOTIOPIIMOHABHOCTD, JTUHEWHAss (PYHKIWA, KBaJApaTuyHas (PyHKIHUs,
oOpaTHass TPOMOPIMOHATBHOCTh, Mapabona, runepOona; yMeHue
cTpouTh rpaduku GyHKIUMA, UCTIOIB30BaTh TpadUKu ISl ONIPEACIICHUS
CBOMCTB MPOLECCOB U 3aBUCUMOCTEU, NIl peUIeHUs 3adad U3 JPYTux
Y4eOHBIX TIPEAMETOB M PEaTbHOM KU3HM, YMEHHE BBIpAXKaTh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCKAY BCIIMUYNHAMU

YMmenue OIIepUpOBATH MOHATHSIMMU: IIOCJIEZIOBATEIbHOCTb,
apudmernyeckass U TeOMETpUYecKass  IMPOTPEecCUU;  YMEHHUE
HCIOJIb30BaTh CBOMCTBA MOCIEIOBATENbHOCTEH, (OPMYJIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3aJady, B TOM 4YHCIEe 3aJa4 U3 JAPYTux

y‘-IC6HBIX MnpeaAMETOB U peaHLHOﬁ KHU3HHU

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE Ha TPOIEHTHI,
JOIM WU 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOUMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7a4d U3 00JIacTH yIpaBIeHUS TNYHBIMU U
ceMelWHbIMU  (MHAHCAMHM); YMEHHE  COCTABJISITH  BBIPAKCHUSI,
yYpaBHEHUsl, HEPaBEHCTBA M CHUCTEMbl MO YCJOBHUIO 3a/lauH,
HCCIE0BaTh MOJTYYEHHOE PEIICHUE U OICHUBATH MPaBIONOI00HOCTh

TOJIYUCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUYKA, OTPE3OK, MpsMasd,
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10

Jyd, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEyTrOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUU TPEYrOJIbHUKH, HPSIMOYTOJIBHBIA TPEYroJbHUK,
Me/nnaHa, OMCCEKTpUca M BBICOTA TPEYTOJbHHKA, YETHIPEXYTOIBHUK,
napajuieiorpaMMm, pomMO, HOpPSIMOYTOJIBHHUK, KBaJIpar, Tpamneus;
OKpPYXHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJE U3 MOBCEIHEBHOI
KU3HU, Ha HAXO0KJIEHUE I€OMETPUYECKHUX BEJIIMYUH C INPUMEHEHHEM

W3YYEHHBIX CBOMCTB GUryp u (HhakToB

YMeHue onepupoBaTh IOHATUAMU: PABEHCTBO (UIYp, PABEHCTBO
TPEYTOJIbHUKOB; IAPAUIEIbHOCTh M NEPIEHAUKYJISAPHOCTh MPSMBIX,
yroJI MEXAY HpSAMBIMH, HEPHEHIUKYISIP, HAKIOHHAs, IPOEKLUS,
nonobue ¢puryp, mogo0HbIe TPEYTOJILHUKN, CHMMETPHSI OTHOCUTEIILHO
TOYKM U TNPAMOH; YMEHHUE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napayuieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpY KaroIleM MUpe

11

YMeHune omnepupoBaTh IMOHATHUAMM: JUIMHA, PpAacCTOSHUE, YIoj
(BemuuMHa yria, CUHYC M KOCHHYC yIJIa TPEyrojbHHKa), IJIOLIajlb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY>KAIOILEM
MHUpE; YMEHHE NpUMEHATh (OpMyNbl TepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
MPSIMOYTOJIBHOTO TNapajUIeNENUIe1a; YMEHUE NPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOILICHHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSTHUM, IUTOIIaAeH

12

13

YMmenue wuzo0paxarb IUIOCKHE (UIyphl W HUX KOMOMHAIIWH,
MIPOCTPAHCTBEHHbIE (UTYPbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbLHOMY OIIMCAHUTIO

YMeHnue onepupoBaTb MOHATHAMM:  INPSAMOYrOjbHas  CHCTEMaA
KOOpAWHAT, KOOPAMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHME HUCIIOJIB30BaTh BEKTOPBl M KOOPAWHATHI ISl MPEACTaBICHUS
TAHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JAPYyTruX Y4eOHBIX

MPEIMETOB U peATbHOMN )KU3HU
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14

15

VYMmenne ONCprupoBaTh INOHATUAMMU! CTOJIOUKOBBLIE U KPYTOBBIC
IMarpaMMbl,  TaOIUIBI, cpenHee  apudmMeTHdeckoe, MeIuaHa,
HauOOoJbIIee W HAMMEHBIEE 3HAYCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  MPEOOpPa3OBBIBATH
nH(OpMAIINIO, TPEACTABICHHYI0 B TaOIWIlAaX M Ha JWarpaMMax,
OTPaKAIOIIYI0 CBOWCTBA M XAPaKTEPUCTHKH PEATBHBIX MPOIECCOB U
HBHCHHﬁ; YMCHUC paciio3HaBaThb N3MCHYUBHIC BCIIMYNHBI B

OKpYyZKaromemM MHUpe

YMeHue onepupoBaTh IMOHATHUAMHU: CIIy4alHbIH OMNBIT (CIy4alHbIN
9KCIIEPUMEHT), JJIEMEHTapHOE CcOObITUE (DJIEMEHTapHBbIM HCXO0.)
CIly4yalfHOrO OIbITa, CiIyd4ailHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMCHHUEC HaxXOAWUTb BCPOATHOCTU CJIy‘-IZlﬁHLIX COOBITUM B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHM; YMEHHUE pellaTh
3a7a4d METOJIOM OPraHHW30BaHHOIO Iepedopa M C HCIOJIB30BaHUEM
IIpaBWJIa YMHOXKEHUS; YMEHHUE OLICHMBAaTb BEPOATHOCTH PEAIBHBIX
COOBITHI M SIBIEHUI, MOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITMM B OKpYXarolleM MHpPE U B KHU3HU;
3HaKOMCTBO C IIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh NOIXOASAIIMNA W3YYEHHBIM METON AJIs pPEeLIeHHS
3aa4d, MPUBOJUTH IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEJIbHBIE  BBINAIOIIMECS  PE3YJIbTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTWKU KaK HAyKH, NPUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 UYucna u BBIYUCIEHUS
11 HarypanbHble u nensle uncia. [lpu3Haku 1eTMMOCTH HENbIX Yncel
1.2 OObIKHOBEHHBIE W JIECATHYHBIE  JpPOOHM,  MPOLEHTbI, OECKOHEUHBIE
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MIEPUOINICCKHE IPOOH

PaHI/IOHaHBHI)Ie quciia. ApI/I(l)MeTI/I‘I€CKI/IC orncpanyuu C panuoHaJIbHbBIMHA

1.3

qucIaMu
14 HetictButenbHble unciaa. ApudMeTHUYECKHe OIepanud ¢ JACHCTBUTEIHHBIMH
- YyHCIIaMu
15 [TpuOnkE€HHbIE BBIUMCIICHUS, MpaBUia OKPYIJICHUS, NPHUKUAKA U OICHKA
- pe3ylibTaTa BEIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpa)KE€HHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
99 Crenenb ¢ uenbiM moka3areneM. CTENeHb C palMOHATIbHBIM IOKa3aTesieM.
- CaoiicTBa cTeneHN
2.3 MHorousneHsl
24 Anrebpanueckast 1poOb
”s ApudpmeTnueckuii  KOpeHb  HAaTypajJbHOM  CTENEHH. HevictBuss ¢
' apuGMEeTHIECCKUMHU KOPHSIMH HATypaIbHOU CTCTICHH
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 Llenpie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHUCTEMBI M COBOKYIHOCTH
. ypaBHEHUU
39 Llenbie 1 npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Penrenne TekCTOBBIX 33724
4 YucnoBble OCIE10BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN
42 Apudmernueckas u reomerpuyeckas mnporpeccud. @Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
5 OyHKIUA

Oyaknus, crnocoObl 3amanus  ¢yHkuuud. ['paduk  dysknuun. OOmactsh
- ompeieNIeHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymu dyakmmm. [TpomexyTku

3HAKOIMOCTOSHCTBA. [IpOMeX)yTkM MOHOTOHHOCTH (YHKUHMH. MaKCHUMyMbl H

MUHUMYMBl (yHKIMH. HanGosbinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
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IPOMEXKYTKE
6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 Koopaunarnas mpsimast

6.2 JlexapToBbl KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOicTBa

7.2 TpeyronbHUK

7.3 MHOroyronsHUKA

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpuyecKux BEITUYUH

7.6 BekTopsl Ha TI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BepostHocTh

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padsr




