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MNOACHUTEJIBHASA 3AIINCKA
1. HOPMATHUBHASI BA3A, HA OCHOBE, KOTOPOI PABPABOTAHA
PABOYAS ITPOI'PAMMA

B 2024-2025 yue6HOM TOay pa3pabOoTKa OCHOBHBIX 00pa30BATEIBHBIX MPOTPaMM
ocymectBiasietcss B 10-11 wmaccax I'BOY «IIIKOJIA Ne 2 T.O.TOPE3»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

1. 3axon 00 o6pazoBanuu Ne 273-D3.

2. 3akon ot 06.10.2023 Ne 12-P3 «O6 oOpazoBanmu B JloHErKoi
Hapognoit Pecnyonuke» (Ilpunsar Ilocranosnenmem Hapoanoro Cosera 5
okTs10ps 2023 rona).

3. @enepanbHbii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHuu
u3mMeHeHnii B DenepanbHblii  3akoH «O0 oOpasoBanum B Poccuiickoi
denepanum».

4, OenepanbHbii 3akoH 0T 04.08.2023 No 479-®3 «O BHeceHUHU
u3meHeHuit B DenepanbHbiii  3akoH «O0 obOpasoBanuum B Poccuiickoit
Oenepanumny.

5. IIpuka3z MuHnucrepcTtBa npocsemeHuss Poccuiickon denepauuu OT
18.05.2023 Ne 371 «O6 yrBepxkaeHun ¢denepaibHOW 00pa3oBaTEIbLHOM
porpamMmbl cpeHero ooriero oopaszoBanus» (3apeructpupoBan 12.07.2023 Ne
74228).

6. [Tpuka3 Munnpocemennst Poccun «O06 yTBepkaeHnn QpenepaibHOro
rocyJapCcTBEHHOro  00pa3oBaTENbHOIO  CTaHAapTa  CpEeIHEro  oOWIero
oOpazoBanus» oT 17 mas 2012 r. Ne 413 (B pen. Ilpukasza MunnpocBelieHus
Poccum ot 12.08.2022 Ne 732)

7. [Ipuka3z MunnpocBemenuss Poccun ot 18.05.2023r. Ne 371 «O6
YTBEPKJIEHUH (penepanbHO 00pa30BaTENIbHOM NPOrpaMMbl CPEAHETO OOLIETro
o0Opa3oBaHUs.

8. [Ipuka3z Munnpocsemenust Poccum ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun llopsaka opraHum3zalMd M OCYUIECTBIIEHUS 00pa30BaTeIbHOU
NESATETLHOCTH TI0  OCHOBHBIM  00IIeoOpa3oBaTelbHBIM  IMporpaMmam -
oOpa3oBaTeNbHBIM IpOrpaMMaM HayajJdbHOIO OOIIEr0, OCHOBHOTO OOIIEro Hu
CpEeIIHEero 00IIero 00pa3oBaHUSY.

9. [Ipuka3z Munnpocsemennst Poccun ot 21.09.2022 Neo 858 «O6
yTBEpKJIeHUH  (enepanbHOro  mepeyHss  y4eOHUKOB,  JOMYyUIEHHBIX K
UCIIOJIb30BAHUIO TIPU peau3alii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTALIMIO
o0pa3oBaTeIbHbIX MPOrPaMM HAYaJIbHOTO OOIEro, OCHOBHOIO OOIIEro, CPEAHETO
oO1rero oOpa3oBaHUs OpraHU3aAlUSIMU, OCYIIECTBISIIOUIMMH 00pPa30BaTEIIbHYIO
NEeATEIbHOCTh M YCTAHOBJIEHUS  NPEAEbHOIO  CpOKa  MCIOJIb30BaHUS
UCKJIFOUEHHBIX YYEOHUKOBY.

10. IIpukaz MunnpocBemenuss Poccun ot 21.02.2024 Nell9 «O
BHeceHUU M3MeHeHuil B mpuiokeHus Ne 1 u Ne 2 k I[Ipukazy MuHnpocseeHus
Poccun ot 21.092022 Ne 858 OO0 ytBepxkaenun OIIY, nomymeHHBIX K
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WCITOJIb30BAHUIO TNPHU PEATU3ALMH UMEILIUX TOCYAapCTBEHHYIO aKKPEIUTALHIO
o0pa3oBaTeIbHbIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEAHETO
oOmiero o0Opa3oBaHUs OpPraHU3ALMSIMU, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO
JNEATEIBHOCTh M YCTAHOBJICHHMSI  MNPEAECIBHOTO  CPOKAa  HMCIOJIb30BaHUS
UCKIIFOUEHHBIX YYCOHUKOBY.

11. Tlpuka3 MuHHCTEpCTBAa HayKH U BbIciIero odpasoBanus Poccuiickoii
Oenepaunu, MuHucrepctBa mnpocsemieHuss Poccuiickoin  ®epepanuud  OT
30.06.2020 Ne 845/369 «O6 ytBepxkaenuu llopsiaka 3adera opraHu3aluei,
OCYULIECTBIISIIOIIEH 00pa30BaTENbHYIO JEATEIbHOCTb, PE3YJIBTATOB OCBOCHHS
00y4aroIUMHUCs Y4eOHBIX MTPEIMETOB, KypCOB, TUCIHUILTUH (MOIYJICH), MPaKTHKH,
JOTMOJHUTENBHBIX ~00pa30BaTENIbHBIX MPOrpaMM B JIPYrUX OpraHU3alusx,
OCYILIECTBISIONUX 00Pa30BaATENbHYIO ACSITEIEHOCTDY.

12. Ilpuxaz MunnpocBemienuss Poccun 04.10.2023  Ne738  «O06
YTBEpXKACHUU  (EeOepabHOTO  MEpPEeuHsi  JJIEKTPOHHBIX  00pa30BaTENIbHBIX
pecypcoB, JOMYLIEHHBIX K HCIOJB30BAHMIO NIPU peaju3alid HMMEKOLIUX
rOCyJIapCTBEHHYIO aKKpEIWUTAlUI0 00pa30oBaTENIbHBIX IPOrpaMM HayaJlbHOI'O
00111eTr0, OCHOBHOT'O O0IIIEr0, CPETHETO O0IIEro 00pa30BaHUs.

13. IIpukaz MunnpocBemenuss Poccun ot 03.08.2023 Ne 581 «O
BHECCHMHM H3MEHEHUs B IyHKT |3 mopsaka OpraHu3aluyd U OCYLIECTBICHUS
o0pa3oBaTeNbHOM  JEATEIBHOCTH 10  OCHOBHBIM  0011€00pa30oBaTeNIbHBIM
nporpaMmam - 00pa3oBaTeNIbHBIM MPOrpaMMaM HAauyajJbHOTO OOILEro, OCHOBHOTO
o0lmero u cpegHero ooOmero o0pa3oBaHUs, YTBEPXKICHHOIO MPUKA30M
MUHHUCTEPCTBA MPOCBEIICHUS poccuiickoi enepaunu ot 22 maprta 2021 r. Ne
115»

14.  Ilpuka3z Munnpocsemenuss Poccun ot 21.06.23 Ne556 «O BHeceHun
n3MeHeHni B npuioxkeHuss Ne 1, Ne 2 x mpukazy Munpocsemenuss Poccun ot
21.09.2022 Ne 858 «O06 ytBepxkaeHUN (eaepalbHOTO TMepeyHsl YYEOHHKOB,
JOMYLIEHHBIX K MCIHOJIb30BAHUIO NIPU PEATM3alUN UMEIIINX FOCYIapCTBEHHYIO
aKKpeIUTalHui0 o0pa30oBaTeNbHBIX MPOTrpaMM HA4yaJbHOTO OOLIEr0, OCHOBHOTO
o01iero, cpenHero o01mero oO0pa3oBaHUs OpPraHU3ALUSIMH, OCYIIECTBISIOIMIUMHU
0o0pa30BaTeNbHYI0 JI€ATEIbHOCTh, M YCTAHOBJEHHUS MPEACIIBHOTO CpOKa
UCIIOJIb30BaHUS UCKITIOUEHHBIX YUCOHUKOB.

15.  Tlocrtanosnenue IIpaBurensctBa P® ot 11.10.2023 Nel678 «O6
YTBEPXKJICHUM TMpaBUJ MNPUMEHEHHsI dJeKkTpoHHoro oO0yuenus, HOT mpu
peanu3anuu 00pa3oBaTEIbLHOTO MPOLIECCAY.

16. HudopmanmonHoe mnucbmMo  JlemaprameHTa  rocCyAapCTBEHHOM
NOJIMTUKK M yOpaBieHHss B cdepe oOmero oOpa3oBaHuss MwuHUCTEpCTBa
npocsenieHus PO ot 22.05.2023 No 03-870 «OTBeTbl Ha TUIMUYHBIE BOMPOCHI,
BO3HMKAIOIIME HA PEruOHabHOM, MYHHULHUIIAJBHOM YPOBHSIX U YPOBHE
oOpazoBarensHOM opranu3aiuu, o BBeaeHun OO .

17.  Y4eOHOrO TJIaHa OCHOBHOTO OOIIET0 00pa3oBaHUs, YTBEPKIACHHOTO
npukazoMm ['BOY «IIKOJIA Ne 2 T.O.TOPE3» ot 26.08.2024 Ne 24 «O6



yTBepxkaeHnn u3MeHenuid u gononnenuit 8 OOII HOO, OO0, COO B 2024-
2025 yueOHOrO0 roay»;

18. ®denepanpHOIl pabouelt MporpaMMbl MO YYEOHOMY TIPEIMETY
«AJiredpa W HaYyajia MAaTEeMATHYECKOI0 aHAJIM3Aa. YTIJIY0JeHHbIH YPOBEHb)
1t ooydarommmxcs 10 — 11 kimaccoB

IIpuka3zsr Munucrepcrsa npocsenienus Poccuniickon denepannn, KOTOpbIE
pErIaMEHTUPYIOT BHeCeHHe H3MeHeHMil B (eaepaibHble ToCyJapCTBEHHbIE
o0pa3oBaTe/IbHbIE CTaHJAAPThI U B (denepanabubie OCHOBHbIE
001eoOpa3oBaTe/ibHbIE IPOTPAMMBbI

1. [Ipuka3z MunnpocsBemennss Poccun ot 27.12.2023 Ne 1028 «O
BHECEHMH U3MEHEHUN B HEKOTOpbIE MpUKa3bl MUHOOpHAYKH 1 MUHIIPOCBEIICHUS,
kacatonmecss ®I'OC ocHOBHOro o0mIero o0pa3oBaHUSI U CPEIHEro OOIIETo
o0Opa3oBaHUsI.

2. IIpukaz Munnpocsemenus Poccun ot 19.03.2024 Ne 171 «O
BHECEHUU W3MEHEHHI B HEKOTOpPBIE MpUKa3bl MHUHUCTEPCTBA IMpocBelleHus PO,
kacaromuecss @OOIl nHavampHOro o001Ero oO0pa3oBaHUS, OCHOBHOTO OOIIETO
o0pa3oBaHus U CPETHETO OOIIEro 0Opa3oBaHUs».

3. [Tpuka3z Munnpocsemenus Poccun ot 01.02.2024 Ne 62 «O BHeceHun
W3MEHEHH B HEKOTOpble Ipuka3dbl MuHnpocsemenus Poccnn, Kacarommecs
dbenepanbHbIX 00pa30BATENIbHBIX MPOrpaMM OCHOBHOTO 0O0IIEero oOpa3oBaHUsI U
CpeaHero o011ero o0pa3oBaHuUs.

2. OBOCHOBAHHME BbIBOPA YMK

JUist peanM3anuu  MPOTPaMMBbl  UCIHIONB3YIOTCA YYEOHUKH, JIONYIIEHHbIE K
WCIIOJIb30BAaHUIO TIIPU PEATM3ALMN HMMEIOIIUX T'OCYJAPCTBEHHYH) AKKPEIUTALUIO
o0pa30BaTeNbHBIX IPOrpaMM Ha4YaJIbHOTO OOIIETr0, OCHOBHOIO OOILEro, CPEIHEro
obmiero o0pa3oBaHUs OpraHU3alMsMHU, OCYLIECTBISIOIIMMU OOPa30BaTEIbHYIO
JeATeNIbHOCTh, MNpuKa3oM Munnpocsemennss ot 21.09.2022 Ne 858. Crenpyer
OTMETHUTbh, YTO TpukazoM MunnpocsemnieHusi Poccun ot 22.01.2024 Ne28 ObLin
BHeceHbl u3MeHeHusi B Ilopsimokx dopmupoBanus PIIY, B cBa3u ¢ 3tuM ObLia
M3MEHEHa ero cTpykrypa. M3menennsiit OITY coaep UT TOIBKO JBa MPUIOKEHHUS:
B Ilpunoxenun 1 mnpencraBieH ¢enepaibHbBI  TEpPeUYeHb  YUCOHHKOB,
COOTBETCTBYIOIIUX TpeOoBaHusIM 00HOBIEHHbIX PI'OC, B [Ipunoxenuu 2 ykazaH
NpelesibHbIl  CPOK HCIOJb30BaHUs y4eOHHMKOB, coaepxaumuxcs B OIIY,
YTBEPXKIAECHHOM Ipuka3zoM MunucrepcrBa npocseuieHuss PO or 20 mas 2020 r.
Ne254.

(Cpoxk peiicTBus 3THX y4eOHUKOB MpoaJieH 10 2 ceHTsiops 2030 roga)

* Maremaruka. Anredpau  Hayajga MaTeMaTHYECKOTO aHAJIM3a. 10 /
Mepszisik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox pea. [lononsckoro B.E
* Maremaruka. Anrebpa u HayaJla MaTEMaTUYECKOTO aHaIu3a. 11/

Mepszisik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox pea. [lononsckoro B.E
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3. HEJIb U 3AZTAYHU OBYYEHMUA 11O IIPEIMETY

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMeE CpeaHEro oOmiero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaloMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUSA, UICTOPHUH, CIOBECHOCTH U JIPYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

VY4eOHbIll Kypc ainreOpsl U Hayajd MaTEMaTUYECKOIO aHallh3a 3aKJa/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONIb30BaTh MX AJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIYKLIHUH U PacCyXAaTh NEAYKTHUBHO, HCIIOJIb30BaTh
0000IIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHalln3a» 00ydYarolluecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
JEATEeIbHOCTH, TpeOyroled MpOAOIKUTEILHON  KOHIICHTpAllid BHUMAaHMSI,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.



4.11IEHHOCTHBIE OPUEHTUPBI COJAEPKAHHMSA  YUYEBHOI'O
ITPEIMETA

PaGouass mnporpamma OpUEHTHpPOBaHA Ha  IICJIEBBIE  IPUOPUTETHI,
chopMmyIupoBaHHBICE B (deaepanbHOW pabodeld mporpaMMe BOCTHUTAHHS U B
paboueit mporpamme BocnuTanusi [ BOY «I1IKOJIA Ne 2 I".O. TOPE3».

B yueOHOM Kkypce «AnreOpa M Hadajga MaTEMaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJEIMPOBAHUSA, KOTOPHIE MpPU3BaHbBI
crioco0cTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHS MOJEJCH peambHBIX
CUTyaIluii, WCCIEeNOBaHUS O3TUX MOJENEH ¢ MOMOIIBIO ammapata anreopbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIIPETAllMHd IOJyYeHHBIX pPE3yJabTaToB. Takue
3aJjaHus BIUIETEHBI B KQXK/IBIM U3 pa3/ie]oB MPOTrPaMMEbI, IIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca MIMPOKO MCIOJB3YETCs Al PelIeHUs MPUKIATHBIX 3amad. [lpu
pEelIEHUH  peajbHBIX  NPAaKTHMUECKUX  3afady  oOydarolmuecs  pa3BUBAIOT
HaOJII0JaTEIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, a0OCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B IMpoIlecce U3yUeHHs BCeX TeM y4eOHOTo Kypca «Anredpa u Hagana
MaTEeMaTHYECKOTO aHATIU3ay.

5.0BIIASl  XAPAKTEPUCTUKA OPTAHM3ALIMM VYYEBHOT'O
MPOLIECCA

B crpykType yueOHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YE€CKOro
aHaJau3a» BBIJCIICHBI CIECIYIOIINE COAEPKATEIbHO-METOINUECKUE TMHUK: «YHucina
U BhIUUCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTE€MaTUYeCcKOro aHanu3a», «MHoxecTBa M JIoTWKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTHKEHUH JBYX JIET
oOy4yeHHs Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSISA
JIpYyr Ipyra U MOCTENEHHO HACHIMAsCh HOBBIMM TEMaMH W pa3aenaMu. [[aHHbIN
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
COJICp’)KaHHE HECKOJIbKUX MAaTeMaTUYECKUX UCIUIUIMH, TaKuX Kak airedpa,
TPUTOHOMETPHUS, MAaTEMAaTUUYECKUM aHaN3, TEOPHUs MHOXECTB, MaTeMaThdecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydwaromiuecs OBJIaJEBAlOT BCE Ooliee
IUPOKUM MATEMATHUYECKUM ammapaTtoM, Y HUX MOCJIeI0BaTeIbHO (HOopMUpyeTcs u
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIEeNIb peajbHOU
CUTyalliy, IPUMEHSATh 3HAHUS, MMOJyUYCHHbIC MPU U3YYEHUU Yy4eOHOro Kypca, s
pelIeHUs] CaMOCTOATENBHO CHOPMYTUPOBAHHOM MaTeMaTUYECKON 3aJjauu, a 3aTeM
WHTEPIPETUPOBATH CBOU OTBET.



ConepxxarenpHO-MeTOIMYeCKas: JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0riero
oOpasoBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHPOBAHHIO  HaBBIKOB
palMOHAIbHBIX BBIYHUCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu ymcna, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIpAXEHHS, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIMMCs MHOYKECTBA HaTypajibHbIX, ILEJbIX,
palMOHAIbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPACCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cHeuu(pHUUecKHe 3aJadyd W ONepaluu: ACJCHHE Hallello,
ONEpUPOBAHUE OCTAaTKAMM HAa MHOXECTBE IEJIbIX 4YHUCEI, OCOObIE CBOMCTBA
palMOHAJIbHBIX U UPPALMOHAIBHBIX YHMCEN, apu(PMETUUECKUE OTNEpaIiu, a TAKXKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
brnaronmapsi mocnenoBaTeabHOMY PACIIMPEHUIO Kpyra HCIHOJNb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iHyuHbIX 33734
(dbopmupyeTcsl IpenCcTaBlICHUEe O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJid B
INOCTPOEHUU MOJIEJEH pEeaJlbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aIHs.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHKEHUH BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pazznene lIporpamMmsl NPEeAyCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. B
pe3ynapTaTe OOy4arolUecss OBJIAZICBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMoHaNbHBIX, HppalMOHATIbHBIX, IOKAa3aTEeJbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,
colepKalux mapaMerpsl. llomydyeHHble yMEHUS IIMPOKO HCMONBb3YIOTCA MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELICHUH MPUKIATHBIX
3a]a4 W 3a]a4 Ha HaXOXKJIeHUEe HauOOJIbIINX U HAMMEHbIIUX 3HaYEHUH (QyHKIHU.
JlanHasi conepxkaTenbHas JIMHUSA BKJIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl MO  (opMynaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKkKe BBIPAKCHUH,
COJEpKalIUX CTENEeHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuajga OPOUCXOAMT  JajbHeillliee  pa3BUTHE  aNTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4arouuxcs, (GOpMHUPYIOTCS HaBBIKH JETyKTHBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HepaBEHCTB. Auredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBl MJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUHbIX 3314, HArJISAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
S3bIKA HAYKH.



CopnepxarenpbHO-MeTOAMYECKass JUHUA «DyHKIMH W TpaduKu» TECHO
MeperieTaeTCs C JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIIBHOCTh U3YUECHUSI MaTtepruana. M3yueHne CTeneHHou,
MOKa3aTeJIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NJIsl pellIeHUs 3ajad U3 JPYruX yueOHBIX
MPEAMETOB U PEATHHOMN KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI M HepaBeHCTB. lIpu »ToM OoOJblIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIEIOBAaTh MOJIy4eHHbIC (YHKIHMHU, CTPOUTh HX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuyHON (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHusl «Hauyana maremMaTHYecKOro aHaiu3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYTI KaK MaTeMaTHYECKHUX, TaK M MPUKIAJAHBIX 3ajad,
JOCTYIHBIX OOYYalOIIMMCS, TaK KaK y HHUX IMOSBIISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKy  CIOXHBIX (YHKIMMA, OMpEAeNsiaTh HX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH IUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHusi TporieccoB. JlaHHasi cojep)kaTeibHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUSI MATEMATHUYECKUX MOJIeJIEd pPEaJbHBIX CHUTYyallui,
MO3BOJIIET HAXOAWTh HAWIYYIIEE pPEUNIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COI[MAIbHO-?)KOHOMUYECKUX, 3a/ja4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYE€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOrO, (POPMaTbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTHWKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaroniuecs y3HAKOT O
BBIJJAIOIINXCS pPE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ PAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTeabHO-MeToANYeCcKas JIMHUST «MHOXEeCTBa U JOTHKa) BKJIIOYAET B
ceOsi DPJEMEHTHl TEOPUM MHOXECTB M MaTEeMAaTH4YEeCKOM JIOTUKU. TeopeTHKO-
MHOYKECTBEHHBIE TIPEICTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIHHON MaTEeMAaTHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOMINA BCE Pa3feibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTeMaTHUKH W UCIOJIb30BAaTh €r0 JIJIsl BBIPAXKEHUSI CBOUX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MAaTEMaTUKHM KaK HAyKu CJIEAyeT TMpHU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN W CJEAOBAHHE OMNMpPEACIEHHBIM
MpaBWJaM  TMOCTPOEHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
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MaTE€MaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBILIICHUS
00y4arouxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJICHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBITIIICHUSI.

6. KO/IMYECTBO YACOB, HA KOTOPOE PACCYHUTAHA
PABOYAS ITPOT'PAMMA

Ha wm3ydeHme ydeOHOro Kypca «AnreOpa MW Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).

PA3JIEJI 1|

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUKWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUUHBIX CTPYKTYp, SIBJICHUH,
MpoLenyp TpaKIaHCKOTo oOmecTBa (BbIOOPHI, OMPOCHI U JIPYroe), yMeHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJIbHOCThIO YUE€HOro, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS



ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEW, 00BEKTOB, 3a]a4, PEIICHUN, PACcCyXKI€HUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMaTHUYeCKHe 3HaHUA B
MHTEpecax 3/10pOBOT0 U 06€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYeCKON HaMpaBJICHHOCTH;

7) 3K0JI0TU4e€CKOIr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, TOHMUMAHUE BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOMN
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapaKTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM [JIs peuieHust 3agad B 00J1acTu
OKpY’)Karolel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHWMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
Pa3BUTUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIAATh MPOEKTHYID M HCCIEAOBATEIBbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue aeicTBuA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUHA MEXAYy TMOHATUSIMH, (HOPMYITUPOBATH



OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHLHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

UCIION30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MPOBOJNTH CAMOCTOSTEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYECKOro 0ObEKTa, SIBICHUS, MpoLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHEI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH Tpadrueck;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.
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KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
IEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHUS IO XOJYy PCEUICHUS 3a/auHu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3YyJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbI, pelIaeMOl 3aJadd, BBICKA3bIBAaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
nauajora, oOHapy>KMBaTh Pa3jd4Me M CXOJCTBO IO3WINN, B KOPPEKTHOU (opme
bOopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

HpeIICTaBJ'IHTB pCBYJ'IBTaTBI peH_ICHI/ISI 3aJa4du, BKCHCpI/IMeHTa, HCCJICA0BaHUsI,
MIPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusamnus:

COCTaBJIATh ILJIaH, ITOPUTM PELICHUS 3a/1auM, BEIOUpATh CIIOCOO pELIeHUs C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAILHBIN HHTEJJICKT

BJaJ€Th HABBIKAMU  I[IO3HABAaTENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca U Pe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH MPUYUHBI
JOCTHKEHHSI WIIM HEIOCTUKEHUS! PE3YJIbTATOB JI€ATEIIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThl TpU pEeHIeHHH YYeOHbIX 3a7ad, MNPUHUMATh 1€Ib COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPyHNoOBbIX (opMax paldoThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbl» W HWHBIE), BBINOJHATH CBOI 4YacThb pabOThl H
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KOOPAMHUPOBATh CBOM JEHUCTBHUS C JPYTMMHM YJIE€HAMM KOMAaH[bI, OLICHWBATH
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUsM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aUMOJCHUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenuss B 10 kiacce oOyyarolmuics TOJYYUT CIEAYIOLIUE
MpeIMETHbIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMAaTUYECKOIO aHAJIU3a»:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOLEHTHI, HPPAIMOHAIIBHOE YHCIIO, MHOXECTBa
palMOHATIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEUIeHUsS MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEATbHOM KU3HU,

MPUMEHSTH MPUOIKEHHBIC BBIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;

CBOOOJHO ONEPHUPOBATH TOHSATHEM: CTENEHb C LEJbIM I0Ka3aTeseM,
MCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3amucH JEHCTBUTENBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(PMETHUECKUN KOPEHb HATypajbHOM
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHATIBLHBIM MTOKA3aTEIEM;

CBOOOJIHO OINEpPUPOBATh MOHATUSMU: JiorapudM 4YHCIa, JECATUYHbIC U
HaTypaJbHBIC JIOTApUDMBIL;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHCIJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSIMH: aPKCUHYC, aPKKOCMHYC U ApPKTAHT€HC YKMCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbLHBIE HEPABCHCTBA,;

MPUMEHSTh pa3IMuHble METOIbl PEIICHHUS paIMOHAIBHBIX M JAPOOHO-
pallMOHAJBHBIX YPAaBHECHUM, NPUMEHSATh METOJ HWHTEPBAJIOB JUISl PEIICHUS
HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH TMOHATUSAMH: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOYJIEH ¢ UeNbIMA Kod(pdulMeHTaMd, KOPHU MHOTOWICHa, MPUMEHSTh
JIEJIEHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHUS 3a1aY;
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CBOOOJIHO OMNEpUPOBATHh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpulla, ONpPENeNUTedh MaTpHUIbl 2 X 2 U €ro TEeOMETPUYECKHIl CMBICI,
UCIIONIb30BaTh CBOWCTBA OMpEAeNuTeNs 2 X 2 1A BBIYUCICHHS €ro 3HAYCHMUS,
OPUMEHSTh ONPENSIUTENId JUIsl PEUICHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJIMPOBATh peajbHbIE CUTYyallMU C MOMOIIBIO CUCTEMBbI JIMHEWHBIX YpaBHEHUH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIU C TOMOUIBI0 MATpPUIl U OINpEACTUTENEH,
UHTEPIIPETUPOBATH MOJIYYCHHBIN pe3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUMU;

BBITIOJIHATH MPE0Opa30BaHUs YHCIOBBIX BBIPAXKEHUH, COJIEPIKAIIUX CTEIICHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pmMUUECKUX BbIPAXKECHUM;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBIO PAaBHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS MPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYeCKre GOopMyIIbI TS TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHU;

CcBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMmble (GOpPMYyNbl JUIS  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIEJIMPOBaTh pEajlbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJayM, MCCIEA0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHkuuu ¥ rpapuku:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC MpeoOpa3oBanus rpaduKoB PyHKITUH;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUN QPyHKINU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEpPUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanueckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (pyHKIMH, HaumOoJblllee M HaWMMEHbIIee 3HauyeHHEe (YHKIUU Ha
IPOMEKYTKE;

cBOOOHO ONEpUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HENbIM TOKa3zareaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATYpPaJbHbBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTEemeHW Kak (yHKIHMH OOpaTHOM CTENEHH C
HaTypaJIbHBIM IOKa3aTeleM;
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OTIepUpPOBaTh TOHATHSMU: JIMHEHHAs, KBagpaTHUYHAas W APOOHO-TMHEIHas
(GyHKIIUA, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEAOBAHKE U MOCTPOCHUE UX TPadUKOB;

cBOOOZIHO OMEpHUPOBATh MOHATHSIMH: IOKa3aTelabHas M JorapudmMuyeckas
GyHKUMHA, UX CBOMCTBA U TpauKH, HUCIOJIH30BaThb MX TIpa@UKUA IS pEIICHUS
YPaBHCHUM;

CBOOOJIHO ONEPUPOBATh MOHSATUSMH: TPUTOHOMETPUYECKAST OKPYXKHOCTb,
OnpeieSICeHHEe TPUTOHOMETPUUYECKUX (PYHKIIUM YUCIIOBOTO ApTyMEHTA;

UCIOJIb30BaTh rpaduku GYHKIMA i1 MCCIENOBAaHUA TIPOLIECCOB U
3aBUCUMOCTEH MpHU pEIICHUH 3aJlady U3 APYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpaXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY BETMYUHAMU;

Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yObIBarOIasi reoMeTpuIecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATLHBIN POCT, hopMya CIOXKHBIX MPOIIEHTOB, UMETh IPE/ICTABIICHUE
O KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUU JUIsl PEUIEHUS PEabHBIX 3a7ad IMPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHMUS
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOXKJCHUSI MaTeMaTHYECKOro aHaju3a KaK aHajiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ~OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHbIE (YHKIUU, TOUYKH
paspsiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM JIJIs1 peIIeHUs 3a/1ay4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHM: TIepBasi M BTOpas MPOU3BOIHbBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS], YACTHOIO U KOMIIO3ULIUH
NBYX (YHKIIUH, 3HATh IPOU3BOIHBIE JIIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIB30BaTh TEOMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHOMN Jis
pelieHus 3ajad.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATHSIMHU: MHOXXECTBO, ONEpali  Haj
MHOKECTBaMHU;

HCIIOJI30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar sl ONMCaHus peaabHbIX
MIPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEIMETOB;

CBOOOJTHO OTEPUPOBATH TMOHATUAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

14



K xonmy obOywyenuss B 11 kiaacce oOydaromuiics MOTYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMAaTUYECKOIO aHAIU3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOO/IHO OMNEpUPOBATh MOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HAaTypPaJbHBIX M LEJBIX YUCEJ, MCIIOJIb30BaTh NMPU3HAKU JIEIUMOCTU
uensix ynucen, HOJ[ u HOK HatypanbHbIX 4ncen I penieHus 3a1a4, IpUMEHSITh
anroput™ EBKknnna;

CBOOOIHO ONEpUpOBaTh IOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HATypaJbHbIC YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOJHO ONEPUPOBATh IMOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(pMETUUECKUE ONEepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJIbHBIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C T[OMOUIBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEW TMpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIICJCTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
CoZieprKallye MOYJIM U TapaMeTPBhl;

NPUMEHSTH TpaduuecKre METOAbI AJI PEIICHHUs] YPaBHEHUN 1 HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIEM C MCIOJb30BaHUEM ammapara aiareopsl,
WUHTEPIIPETUPOBATH ITOJTyYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTHh TpadUKH KOMMIO3UIMHU (GYHKIUH C TOMOIIBI0 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (YHKIIMIA;
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CTPOUTh TEOMETPUYECKHE O00pa3pl ypaBHEHHA W  HEPAaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOZIHO OMEpPUpPOBaTh TMOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
byHKIU;

OpPUMEHATh (QYHKUMU JJI1 MOJETUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHaJm3a:

UCII0JIb30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBaHUS (YHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAaUCHUs (DYHKIIMM HETPEpHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero pEeleHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUAJIbHO-3KOHOMHYECKHX, 3ajadax, i
OIpENENICHUs] CKOPOCTH U YCKOPEHHUs Npolecca, 3aJaHHOTro (GopMysol uiu
rpapuKoMm;

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIH
WHTErpajl, HaXOAWTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIUHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTH IJIOLIAAH IUIOCKUX (GUTYP U OOBEMBI TEJ C MOMOUIBIO HHTETPAa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIHPOBAHMM HA TNPUMEPE
COCTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOIO H
($u3MYECKOT0 XapaKTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIN3a.

PA3AEJI 111
COILEPKAHUE TEM YUYEBHOI'O ITPOLECCA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIC W JECATUYHBIE JIPOOHU, MPOIICHTHI,
OeckoHeuHble mnepuoanueckue Apoou. I[lpumeHeHue apoOelt W MPOIEHTOB IS
pELICHUS IPUKIIATHBIX 33/1a4 U3 PAa3JIMYHbIX OTPACJIECH 3HAHUN U peaTbHON KU3HMU.

JlencTBuTenpHbIE 4YHMCIA. PalMoOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTENIBHBIMA  4YHUCIaMd.  MoOyib
JEUCTBUTETLHOTO YHCJIAa U ero cBoicTBa. [IpnOmmkEéHHbIE BHIYMCIICHUS, PABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIYMCICHUM.

Crenmenr C¢ neabIM IOKaszateneM. bumHom Hrprotona. lcmosn3oBanwne
noaxXosend GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs PEIICHUS TPAKTUIECKUX
3a7a4 ¥ IPEACTABICHUS JAHHBIX.
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ApudmeTnuecknii KOpeHb HaTypaIbHON CTETIEHH U €r0 CBOWCTBRA.

CreneHb C palMOHAIBHBIM IIOKA3aTeleM U €€ CBOWMCTBA, CTENEHb C
JIEUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uyucna. CpoictBa mnorapudpma. JleciTUUHbIE U HATypaJlbHbIC
JoTapu(pMBbI.

CHHyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
aApPKKOCHUHYC M ApKTaHI€HC YMCIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHHMS W ypaBHEHHUs-CIEeACTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEHICHUS LEIbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOIO4YIEHbl OT OJHOM NEpeMEHHOW. JleleHne MHOrodjieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3y. MHorowieHsl ¢  UenbIMU
koappunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COJIEPKAIINUX CTEIEHU U KOPHHU.

HppauroHanbHbie YpaBHEHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS ITOKA3aTEIbHBIX

YPaBHECHUM.

[IpeoOpazoBaHne BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(MUYECKUX ypaBHEHUH.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIpaXKEHUN. PellieHre TpUroHoMeTpuYECKUX ypaBHEHU M.

Pemienne cucrem JIMHEWHBIX ypaBHEHWW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOWCTBA, BBIUHUCIICHUE €r0 3HAYCHUS, IIPUMEHEHHUE OIPEICIIUTENS JJIsl PELICHUS
CHUCTEMBI JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIaHBIX 3aad C IOMOIIbIO
CUCTEMbl JIMHEMHBIX ypaBHEHUW. VccnemoBanue MNOCTPOCHHOW MOJAEIU C
ITOMOIUIBIO MATPHUI] U ONIPEIEIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEallbHOM CHUTYallMd C IOMOIIBIO
YPaBHEHUM M HEPABEHCTB. lIpMMeHEHHE ypaBHEHMN W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHON
JKU3HU.

DYyHKIUHN U TPAPUKH

OyHkius, crnocodbl 3amanus (QyHkuu. B3auMHO o0O0paTHbIE (QYHKIHH.
Kommosummst  pyskruii. I'paduk  pyHkmum. DnemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIMMA.
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OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkuuu. Hymm yskumu.
[TpoMexyTku 3HaKONMOCTOSTHCTBA. YETHBIE 1 HeuéTHbIe QyHKIMH. [lepuonnyeckue
byaknun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl ¥ MHUHUMYMBI
dbynkuuu. Hanbosnbiiiee u HauMeHbliee 3HaueHus1 QyHKIMU Ha TPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHHas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas QpyHKIMS C HATYypaJbHBIM U IIENIBIM MOKa3ateneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHH C HATYPaJIbHbBIM ITOKA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUI 1715 pelIeHHs] YpaBHEHUIA.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIBHBIE 3aBUCHUMOCTM B PEAIbHBIX IPOLECCAX U SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUS ITOCJIEAOBATEIbHOCTEH. MeTox
MaTEMaTU4YECKOU VHYKIIH. MoHOTOHHBIE U OTPaHUYCHHBIE
IIOCJIEA0BATEIbHOCTH. VICTOpHUS BO3HMKHOBEHUS MAaTeMaTHYECKOIO0 AHAJIW3a KAk
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reoMeTpuUecKas porpeccuu. beckoneuHo yoObIBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOLIEH reoOMETpUYECKON
IIPOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Uucio €. @opMya CII0KHBIX
poleHTOB. Mcmosb30BaHWE NIPOrpeccHM JUIA  PELICHUSA peajbHbIX  3aaad
MIPUKJIATHOTO XapaKTepa.

HenpepoiBHble (yHKIIMM W WX CcBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PELICHHWs HEpaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BrOpast npousBoaHble GyHKIMK. OnpeneneHue, reOMeTpUIECKUid 1
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoaHbIE  BJIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMbl,
IPOM3BENIEHUS, YACTHOTO U KOMIO3UINH (PYHKIIUH.

MHoxkecTBa M JIOTHUKA

MHOXkeCTBO, Oomepaluy HaJ MHOXECTBAMM M HUX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammaparta s
ONMCAHUs PEaJbHBbIX IPOLECCOB U SBJIICHUM, NPU PELICHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.
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OnpeneneHue, TeopemMa, CBOMCTBO MAaTEMAaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0OKa3aTeNIbCTBO, PABHOCHIILHBIE YPABHECHHUSI.

11 KIIACC

Yucaa v BBIYMCICHUA

Harypansubie u nenble yncna. [[pumeHeHne Npu3HAKOB JIEIMMOCTH LIEJIbIX
qyuces, HauOoJpmuik oOuuid naenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa i peneHus
3a/1a4 B LEJIBIX YUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckass W TPUTOHOMETpUYEcKass (QOpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYeCKHe Omneparuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn w3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYNNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoOMEeTpU4eCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TIOKA3aTeNbHBIX W  JIorapupMUYECKUx
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HayKu WU pealbHON
YKU3HU, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPuKn

I'padux xommosuruu ¢Gyukuuii. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonmbl pelieHUs YpaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (QYHKIUH 7S HMCCICIOBAHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMUKAIOT MPHU PELICHUU 3aJlady U3 JAPYIHX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hauana MaTeMaTH4eCcKOro aHajamn3a
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[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
skcTpeMyMmbl.  Haxoxxaenue  HauOONbIIEr0 W HAMMEHBUIErO0  3HAYEHUH
HENPEepHIBHON (YHKIIMH Ha OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM IS HAXOXKACHUS HAWJIY4IIEerO pEIICHUS B
NPUKIAIHBIX 3a/ladax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHHS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoxaeHus IepBOOOPa3HbIX.

HNuTerpain. ['eomeTpuueckuu CMBICJI MHTErpala. Brruucinenue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[Ipumenenue WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TETI.

[Tpumepsl pemenuit auddepeHmaIbHbIX ypaBHEeHUN. MarteMmaTtuueckoe
MOJICIUPOBAHUE PEATbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YPaBHECHUM.
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PA3JIET IV
TEMATHYECKOE IIIAHUPOBAHME

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
MHOo0XecTBO IEWCTBUTEILHBIX qycell. 14 1 bu6munorexa LHOC
PanroHasbHbIe YpaBHCHHUS M HEPABCHCTBA https://lesson.edu.ru/02.3/10
MHorouyieHsl. Cucremsl JIMHEWHBIX BuGmorexa [IOC
i 10 1
ypaBHCHHN https://lesson.edu.ru/02.3/10
ApudmeTnueckuiit KopeHb N-0i cTeneHN Bu6miorexa [{OC
7 1
https://lesson.edu.ru/02.3/10
Oynkiun u rpaduxu. CreneHHas QyHKIUS C 10 1 bubmumoreka [IOC
LIEJIBIM TTOKa3aTeaeM https://lesson.edu.ru/02.3/10
PaBHOCHIIBHBIE 51 HppaliOHaJIbHBIE 10 1 bubmuoreka [IOC
ypaBHEHHUSI https://lesson.edu.ru/02.3/10
[TokazarenbHast ¢yHknus. IlokasaTenbHble bubnmnorexa HOC
11 1
ypaBHEHUS https://lesson.edu.ru/02.3/10
Jlorapudmuueckas byHKIHS. 15 1 bu6muoreka [LIOC
Jlorapudmuueckue ypaBHEHUS https://lesson.edu.ru/02.3/10
TpuronomeTpruyeckue BoIpakeHUs 12 1 bubmmorexa LOC
P P P https://lesson.edu.ru/02.3/10
bubanoreka LHOC
TpuronomeTpuueckre ypaBHEHH 7 1

https://lesson.edu.ru/02.3/10
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bubnunoreka LHOC

1 I1 7 1
0 OCHCHOBATEILHOCTH 1 HpOTpecemt https://lesson.edu.ru/02.3/10
bubmunorexa LHOC
11 H 1 1
CTIPCPLIBHBIC yHKLHH 0 https://lesson.edu.ru/02.3/10
bu6mmoreka LHIOC
12 Hponspoxnas 1 1 https://lesson.edu.ru/02.3/10
13 [ToBTOpeHME, 0000IICHNE, CHCTEMATHU3AIHS 10 1 bubnunorexa LHOC
3HaHUM https://lesson.edu.ru/02.3/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 13
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
HccnenoBanue GyHKIMA ¢ TOMOIIBIO but6mmoreka [IOC
1 . 22 2
IIPOU3BO/IHOM https://lesson.edu.ru/02.3/10
bubnunorexa LHOC
2 Hepsoodpasnas u murerpan 12 1 https://lesson.edu.ru/02.3/10
3 I'paduku TPUTOHOMETPHUYECKUX ()YHKIIHH. 14 1 bu6mmoreka [IOC
TpuronoMeTpuuecKre HepaBeHCTBA https://lesson.edu.ru/02.3/10
HppanmonansHble, MOKa3aTelbHbIE U bubnnoreka HOC
4 24 1
norapu(MUUECKIe HEPaBEHCTBA https://lesson.edu.ru/02.3/10
bubauoreka LHOC
5) K 10 1
OMILICKCHBIC A https://lesson.edu.ru/02.3/10
6 HatypanbHble u 1ebie urncia 10 1 bubmmorexa LIOC
P t https://lesson.edu.ru/02.3/10
;| e p—
. p https://lesson.edu.ru/02.3/10
ypaBHEHUM
8 3ajauu ¢ mapameTpamu 16 1 bubmorexa OC
A P P https://lesson.edu.ru/02.3/10
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 1 but6mmorexa [IOC
3HaHUH https://lesson.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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PA3JIEJ V

CIHOCOBbI OHEHKHA JOCTUXEHUA YHAIIUMHUCA
IINTAHUPYEMBIX PE3YJIBTATOB

OueHo4yHble MATEPHAJIbl, HCII0Jb3yeMblIe B TEKYLIEM KOHTPOJIe
KontponbHasi padoTa — OLEHOYHBIA MaTepual, MO3BOJSIOMUNA ONPEACIUTh
YPOBEHb JOCTMIKEHHs MNPEIMETHBIX IUIAHUPYEMBIX pPE3YyJbTaTOB IO H3YyYEHHBIM
temaMm. Kaxnoe 3amanue 0a30BOro ypoBHS B KOHTPOJBbHON paboTe OLIEHUBAET
KOHKPETHBIM MPEAMETHBIM IUIAHUPYEMBIMA pE3yJbTaT, pPsAJ 3a4aHUM  IO3BOJISIET
OLICHUTH HE TOJBKO MPEAMETHBIE, HO U METANPEIMETHBIEC IIJIAHUPYEMBIE PE3YIIbTATHI.
OueHuBaeTcss KOHTPOJbHAs padoTa MO NPHHLMIY CIO0XKEHHS, TO €CTh OTMETKa
OTIpE/EISAETCS 1O MPOLUEHTY HAaOpaHHBIX OAJIIOB OT MAKCUMAJIBHO BO3MOYKHOTO.
Jluarsocruyeckasi padora — OLCHOYHBIM Marepuall, MO3BOJIAIOIIMM ONPEACIUTH
YPOBEHb JOCTHKEHUS YUAIIUMUCS NPEIMETHBIX TUIAHUPYEMBIX PE3YyJIbTaTOB 110 BCEM
M3Y4YEHHBIM TEMaM 3a JUINTEIIbHBIN [IEpUOJ BPEMEHU
CranpapTu3upoOBaHHAsi KOHTPOJIbHAs padora — OLEHOYHBIM  Marepual,
IIO3BOJIAIOIIUN  ONPENEIUTh YPOBEHb JOCTMIKEHHs IPEAMETHBIX IUIAHUPYEMBIX
pEe3yJbTAaTOB IO BCEM HW3YYECHHBIM TEMaM 3a JIOCTAaTOYHO JJIUTEIBHBIA NEPHUOJ
BpeMeHU (y4eOHBIN TON).

KoMOuHMpoBaHHasi KOHTpPOJIbHAs padoTa BKIOYaeT B ce0sl pa3HOIUIAHOBBIE
3agaun. Hampumep, KOHTpoibHas paOoTa BKIIOYAeT B ce0s TECT U NMPAKTUYECKOE
3a/1aHHE.
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10 KIIACC

Koxa-Bo
Ne Ilepeyennb
HaumeHoBaHMe pa3aesioB M TeM IPOrPaMMbl |~ OLIEHOYHBIX
n/n OLICHOYHBIX
npoueayp
npoueayp
1 MHokecTBO JIENCTBUTEIIBHBIX qHCell. 1 JlnarHocTudeckas
PanmonanbHble ypaBHEHUS U HEPABEHCTBA pabota
2 Muorowiensl. CUCTEMbI IUHEHHBIX YpaBHEHUH 1 Kombutuposantast
KOHTpOJIbHas paboTa
Apudmernueckuii KOpeHb N-0i CTENeHH KonTposabnas padora
3 1
4 Oynkiun u rpadukn. CreneHHas (QyHKIHS C 1 Kombutnposaras
[eJIBIM TIOKa3aTesieM KOHTpOJIbHast paboTa
Kom6unupoBannas
5 PaBHOCHIIbHBIE U HPPALIMOHAIIbHBIE YPaBHEHUS 1
KOHTpOJIbHas paboTa
5 [TokazarenpHast  Qynkmus. [lokazaTenbHbie 1 Kombutnposarias
ypABHEHHS KOHTpOJIbHAs paboTa
7 Jlorapupmuueckas byHKIHS. 1 KomOunmposantas
Jlorapudmuueckue ypaBHEHUs KOHTpOJIbHast paboTa
Komb6unupoBannas
8 Tpuronomerpuyeckue BoIpakeHUs 1 KOHTpOJIbHAs paGoTa
KomOunupoBanHas
9 TpuronomeTpruyeckue ypaBHEHUS 1
KOHTpOJIbHAs paboTa
[TocnenoBarenbHOCTH U MPOTPECCUU
10 1 KonrponbsHas pabota
11 HenpepsbiBHble QyHKIINH 1 KontpobHas pabora
12 TpowssomHas 1 KontponbHas padota
13 HOBTOPCHI/IG, O606HICHI/IG, CHUCTEMaTUu3anuAa 1 CTaHI[apTI/IBI/IpOBaHHa}I

3HAHUH
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11 KITACC

Koa-Bo
Ne Ilepeuennb
HaumenoBaHue pa3jiejioB M TeM IPOIPaMMBbl  OLICHOYHBIX
n/n OLICHOYHbIX
npoueayp
npoueayp
. KomOunupoBanHas
HccnenoBanue (pyHKIMNA C TOMOIIBIO
1 . 2 KOHTPOJIbHAS
IIPOU3BOIHOM
paborta
KomOunupoBanHas
2 [TepBooOpasHast 1 HHTETpa 1 KOHTPOJIbHAS
paborta
Komb6unupoBannas
3 I'padpukn TpuroHOMeTprUeCKUX (PyHKIHUIA. 1 KOHTPOJIbHAs
Tpuronomerpuieckrue HepaBeHCTBA pa6ota
KombOunupoBannas
4 WppaunoHanpHble, IOKa3aTeIbHbIE U 1 KOHTpOJIbHAs
norapupMUUECKUe HEPABEHCTBA pabota
Komb6unmnpoBannas
3) KomrmuiekcHele uncna 1 KOHTPOJIbHAS
pabora
KomOunupoBanHas
6 HatypanbHble u nensle uncia 1 KOHTpOJIBHA
pabora
CucTeMbl pallMOHATEHBIX, HPPAIIMOHATBHBIX Kombunuposantas
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 1 KOHTpOJIbHas
ypaBHEHUH pabora
KomOunupoBanHas
8 3aza4yu ¢ mapaMmeTpamu 1 KOHTpOIbHAA
pabora
Kom6unupoBanHnas
[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH
9 . 1 KOHTPOJIbHAS
3HAHWH
pabota
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PA3JIEJ VI
OINMMCAHUE MATEPHAJBHO-TEXHUYECKOTO W YYEBHO-
METOJNYECKOTO OBECIIEYEHHUSI PABOYE ITPOTPAMMBI

1. BUBJIMOTPA®MYECKHI CTUCOK METOAUYECKUX U
YYEBHBIX IOCOBU, UCITOJB3YEMBIX B OBPA3OBATEJILHOM
MPOLIECCE

[Topran «Enunoe coaepxanue odiero oopasoBanus. MaremaTHka:

Metonuueckoe mnocobue. Maremaruka. 10-11 xmaccel yriyOnéHHBIN
ypoBesb (2023r). Pexxum gocryna:

https://edsoo.ru/2023/10/10/metodicheskoe-

posobie-matematika-10-11 -klassy-uglublyonnyj -uroven-2023-g/

Meroanueckue pexkoMeHaanuu. CMeEIIaHHOE€ OOyYeHHE B YCIOBHSAX
udpoBoi TpaHchopmanuu obpazoBaHus. Marematrka. MHpopmatuka (2022
r.) - Pexxum nocryma:

https://edso0.ru/2023/08/07/metodicheskie-rekomendaczii-

smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-
obrazovaniya- matematika-informatika-2022-g/

Metoauyeckne peKoMEeHAAIMK MO MPENoJAaBaHUI0 YYEOHOTO MpeaMeTa
«Maremaruka» B 2023-2024 yuyebHom roxy / M.A. TonuapoBa, E.H.
HMannnenko, H.B. PemernukoBa. - bapuayn: KAY IO «AUPO umenn A.M.
TomopoBay, 2023. - Pexxum nocryna:

https://iro22.ru/dejatelnost/redakcionno-izdatelskaja-i-bibliotechno-
informacionnaj a-dej atelnost/izdanij a-airo/izdanij a-airo-2023/

O6nako mone3HbIx pecypcoB oT 3yokoBoi E.JI., Beaymmuii criennaanct
I'K «IIpocsemenue»

https://cloud.prosv.ru/s/CwTk85JdbHCP8dt ;

Karanor AO «M3patensctBo «lIpocBemenue», pabounme TeTpaj,
KOHTPOJIbHBIE W CaMOCTOSATENIbHBIC pabOThl K ydcOHWMKaM u3 I[IprutoxxeHus

@ITY: https://clck.ru/3CNSXR

2. OBOPYJOBAHMUME U NTPUBOPLI
[IpoekTop, HOYTOYK, HAOOP MJIaKaTOB.

3 IUJAKTUYECKHUIT MATEPUAJ

Metonuueckoe mnocobue. Maremaruka. 10-11 kmaccel yriyOnéHHbIN
ypoBeHb(2023r).Pexxumaocryna:

https://edsoo.ru/2023/10/10/metodicheskoe-

posobie-matematika-10-11 -klassy-uglublyonnyj -uroven-2023-g/

EpmioBa A.U. Epmosa A.C., I'ono6opoarsko B.B. «Anrebpa, reomerpust
10-11. CamocTosATenbHBIE M KOHTPOJBHBIE PaboTh». M. «Mnekca», 2020r
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https://edsoo.ru/2023/10/10/metodicheskoe-
https://edsoo.ru/2023/10/10/metodicheskoe-
https://edsoo.ru/2023/10/10/metodicheskoe-posobie-matematika-10-11-klassy-uglublyonnyj-uroven-2023-g/
https://edsoo.ru/2023/08/07/metodicheskie-rekomendaczii-
https://edsoo.ru/2023/08/07/metodicheskie-rekomendaczii-
https://edsoo.ru/2023/08/07/metodicheskie-rekomendaczii-smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-matematika-informatika-2022-g/
https://edsoo.ru/2023/08/07/metodicheskie-rekomendaczii-smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-matematika-informatika-2022-g/
https://edsoo.ru/2023/08/07/metodicheskie-rekomendaczii-smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-matematika-informatika-2022-g/
https://iro22.ru/dejatelnost/redakcionno-izdatelskaja-i-bibliotechno-informacionnaja-dejatelnost/izdanija-airo/izdanija-airo-2023/
https://iro22.ru/dejatelnost/redakcionno-izdatelskaja-i-bibliotechno-informacionnaja-dejatelnost/izdanija-airo/izdanija-airo-2023/
https://cloud.prosv.ru/s/CwTk85JdbHCP8dt
https://clck.ru/3CNSXR
https://edsoo.ru/2023/10/10/metodicheskoe-posobie-matematika-10-11-klassy-uglublyonnyj-uroven-2023-g/
https://edsoo.ru/2023/10/10/metodicheskoe-posobie-matematika-10-11-klassy-uglublyonnyj-uroven-2023-g/

4. MU®POBBIE OGPA3OBATEJIBHBIE PECYPCbl U UHTEPHET-
PECYPCbI

https://ptlab.mccme.ru/
https://ptlab.mccme.ru/node/188
https://content.edsoo.ru/lab/subject/3/
https://content.edsoo.ru/lab/subject/7/
https://edsoo.ru/rabochie-programmy/

5. JUTEPATYPA, PEKOMEHIOBAHHAA JIJ1A YHAIIUXCA

Marematuka. Anrebpa ¥ Havajla MaTeMaTHYeCKOro  aHajiu3a.
10/Mep3nsik A.I'., Homuposckuit I.A., [Tonsakos B.M.; nox pen. [logonsckoro
B.E

Maremaruka. AnreOpau  Havajga MaTeMaTHYecKoro axanwmza.ll/
Mepzmsxk A.I'., Homuposckuit [[.A., [Tonskos B.M.; non pen. Ilomonasckoro
B.E

Marematuka. Anrebpa W Hadajga MaTeMaTH4ecKoro anaimza.lO-
1lknmaccel: yueb. st 0OIIe00pa3oBaTeNbHBIX OpraHu3anui: 0a30BBIM U
yray6mn.ypoan/ II.A.Amumos, FO.M.Konsrun, M.B. Tkauésa u ap. — 10-e
u3n., crep.- Mocksa:lIpocsemenue, 2022.-463c.

6.JIUTEPATYPA, MHCIHOJb30BAHHAA TIIPU TIOATI'OTOBKE
PABOYEM ITPOT'PAMMBI

MeToauueckue peKkoOMEHAANN N0 pean3aluu (eaepanbHbIX OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpPaMM HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEr0 Hu
cpeaHero oOmiero  o0pa3oBaHUSI W COCTABJICHUIO  Y4eOHBIX  IUIAHOB
o011eo0pazoBarebHbIX opranu3anuii Ha 2024-2025 y4eOHbIi To/I.

denepanpHas padouas mporpaMma 1o yaeOHOMY peaMeTy
«Marematuka» yriyOn€HHbIA ypoBeHb. Pexxum nocTymna:

https://edsoo.ru/rabochie-programmy/
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