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INOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
W3YUYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYToil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYaIOIIMXCA HA YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JTVCLUILINH.

PaGouast mporpamma 1mo y4eOHOMY Kypcy «Aurebpa ¥ Hadaia MaTeMaTHYECKOTO
aHaIKM3a» pa3paboTaHa Ha OCHOBE CIEAYIOIINX HOPMATUBHBIX JJOKYMEHTOB:

1) ®enpepanpubiii 3ak0oH OT 29.12.2012 1. Ne 273 — ®3 «O6 obpazoBaHUHM B
Poccuiickoit @enepanum» (C UBMEHEHUSIMU U IOTIOTHEHUSMM ).

2) ®enepanbHbiii 3ak0H OT 24.09.2022 No371-®d3 «O BHECEHMH M3MEHEHUM B
®denepanbHbii 3akoH «O0 oOpa3zoBanuu B Poccuiickoit deneparun» u crathio 1
®denepanbHoro 3akoHa «0O0 o00s3aTenbHBIX TpeboBaHusIX B Poccuiickoi
denepanuny.

3) denepalibHbIi TOCYIAPCTBEHHBIM OOpa30BaTENbHBIM CTAaHIAPT CPEIHETO
oOmiero oOpa3oBaHus, YTBEPKIECHHBIN MpUKa3oM MHHHCTEpCTBA 00pa30BaHUS U
Hayku Poccutickoit @enepanuu ot 17.05.2012 Ne 413.

4) Ilpuka3 MunucrepcTa npocBenieHuss U Hayku Poccuiickon ®enepaunu No
732 ot 12.08.2022 r. «O BHeceHMM U3MEHEHUI B (peepaibHbIi rOCy1apCTBEHHbIN
oOpa3oBaTeNbHBIN CTaHAAPT CPEAHEro OOIero oOpa3oBaHUS, YTBEPKICHHBIM
npukazoM MuHuctepcTBa oopazoBanus ¥ Hayku oT 17 mast 2012 r. Ne 413».

5) Ilpukazamun MuHucrepctBa mnpocenieHuss Poccuiickonn ®enepauuu  OT
09.10.2024 No704, ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808 «O BHeceHHH
M3MEHEHUNW B HEKOTOpbIE IpHUKa3zbl MUHHUCTEpCTBAa NpOCBelleHus Poccuiickon
®denepanuu, Kacarommecs QpeaepanbHbIX 00pa30BaTeIbHBIX MPOrPaMM HaYaJIbHOTO
oO1iero 00pa3oBaHUsl, OCHOBHOTO OOIIero oOpa3oBaHUS W CpEaHEro oOIIero
o0pazoBaHuUs;

6) IIpukaz MunucrepcrBa mpocseuieHus Poccuiickoit denepanuu ot 18 mas
2023 roga Ne 371 «O6 ytBepx)aeHuu (dheaepaibHON 00pa30BaTEIbHON MPOTPAMMBI
CpelHero o01Iero oopa3zoBaHus» (C U3MEHEHUSIMH).

7) Canutapubie npasuia CIT 2.4.4283-26 «CaHUTapHO-IIUIEMHOJIOTHYECKUE
TpeOOBaHMS K OpraHU3AIMIM BOCIUTAHUA M OOYYEHUS, OTABIXA U 03/I0POBIICHUS
JeTed W MOJIOAEKHW»,  YTBEPKIECHHBIMU  TOCTaHOBIeHUEM  [7aBHOrO
rocyJapCTBEHHOro canutapHoro Bpaua Poccuiickoii ®@epepaunn ot 02.06.2026
Nel9.

8) IloctanoBnenne [JaBHOrO  roCyAapCTBEHHOIO  CAaHUTApHOrO  Bpaya
Poccuiickoit ®Depeparuu ot 28 sHBaps 2021 1. Ne 2 «O06 yTBepkaeHUU
canuTapHbix npaBuwi 1 HopMm CanlluH 1.2.3685-21 «I'urueHnyeckue HOpMaTUBBI U



TpeOoBaHUg K o0OecrnedeHn0 0€301macHOCTH | (MIM) OC3BPEIHOCTH IS YeJIOBEKa
(haKTOpPOB cpeIbl OOUTAHUSD.

9) IImcemom MunncrTepcTBa npocsenienns Poccuiickorn @enepanuu ot 2 Mapra
2026 1. Ne 03-320 «O0 uzmenenusix B @OOI».

10) ITuceMoM MuHHCTEpCcTBa 00pa3oBaHMs, HAYKH W MOJIOACKHU PecmyOmuku
Kpbim ot 04.03.2026 Nel1X.24-1337/2026.

11) ITuceMamu MuHucTEepcTBa 00pa3oBaHUsl, HAYKM W MOJIOAEKU PecmyOnuku
Kpsim o1 31.03.2026 Ne 01-15/2399, ot 05.05.2026 Ne 01-15/3407.

12) Meroanueckrue peKoMeHJIauuu 00 OCOOEHHOCTSIX MPEnoJaBaHUM anreopbl U
Hayajia MaTEeMaTHYEeCKOTO aHalm3a B 00Ie00pa3oBaTeNbHbIX OpraHU3aluiIX
Pecny6muku Kpeim B 2026/2027 yue6HOM roay.

13) Ycra MBOY "COII Ne 34 um. 51-oit Apmun" r. Cumbeponosisi, IpuiioKeHHe
K mocraHoBieHuto Anmunuctpanuud r. Cumdeponons Pecnybmuku Kpeim ot
05.03.2026 Ne 819.

14) OcHoBHass oOpa3oBaTelbHas IIporpamMMa cpeaHero ooOIero oOpa3oBaHUs
MBOY "COII Ne 34 um. 51-oit Apmun" r. Cumdeponons (npukas ot 24.08.2026
Ne 356).

15) YueOHsbiii mian cpegaHero oobuero oopaszoanuss MbOY "COIL Ne 34 um. 51-o#
Apmun" r. Cumdeponons va 2026/2027 yu. r. (npuka3z ot 24.08.2026 r. Ne 357).
16) Pabouast mporpamma Bocriutanus (¢ usmMeHeHusimu) (mpukas ot 24.08.2026 .
Ne 392).

17) Tonoxenuss o QopmMax, MEPUOJUYHOCTH U TOPSAIKE TEKYIIETO KOHTPOJIS
YyCIIEBAEMOCTH U MPOMEXKYTOUHOMU artectannu odydaromnmxces B OO ot 24.08.2026
Ne 358.

VYuebnslii Kypc «Aredpa 1 Hayajla MaTEMaTUYECKOI0 aHaM3a» 3aKJIa/IbIBacT
OCHOBY [IJIi YCHEUIHOTO OBJIAJCHUS 3aKOHAMH (PU3NKUA, XUMHUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUS SKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIh30BaTh WX JJIA JaJbHEWIIEro oOpa3oBaHUS W B
MOBCEIHEBHOM KU3HU. B TO ke Bpemsi oBlajieHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMM KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYeCKOTO aHaju3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPKIEHUS C MMOMONIIBI0O MHAYKIMU U PACCYXKIATh JIEIYKTUBHO, HCIOJIb30BAThH
000011IeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBILIUICHHE.

B xone u3yuenusi yueObHOro Kypca «Ainredpa v Havajla MaTeMaTH4eCKOro
aHanM3a» OOyYaronIMecs: MOTY4YaloT HOBBIA OMBIT PEIICHUS NPHUKIAIHBIX 3a/1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIeNIed peajbHbIX CUTYalluH,
UHTEPHpPETAllUd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu



MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IMpPHUpPOAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00MagaeT 3HAYUTEIHHBIM BOCHHUTATEIBHBIM IMOTEHIIUATIOM,
KOTOpBIA peanu3yercss Kak uepe3 ydeOHbld MaTepuajn, CHOCOOCTBYIOIIUMN
(OpMHUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMsI, TaK U dYepe3 crneuuuky ydeOHOi
NEeATETLHOCTH, TpeOyIomed MPOAOIKUTEIHPHOW KOHIIGHTPAIMd BHUMAHUSA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocnoBe Mmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTH4eCKOIro
aHaJIn3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykType yueOHOro kypca «AinredOpa M Hayajga MaTeMaTH4YE€CKOro
aHaJIKM3a» BbIIEJICHBI CIEAYIOLINE COAEePKATEIbHO-METOAUYECKUE TuHuMU: «Yucna
U BBIYUCIICHUS», «DyHKINUU U rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanu3a», «MHoxkecTBa U Jioruka». Bce oCHOBHbIE
COJIEPKATEIbHO-METOANYECKUE JIMHUM HU3Yy4aloTCsl Ha NPOTSHKEHUU JABYX JIET
oOy4yeHHsT Ha YPOBHE CpEIHEro oOluiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
JIpyr Apyra W MOCTENEHHO HAChIAsACh HOBBIMU T€MaMH WU pazjenamu. J[aHHBIN
y4eOHBIH KypC SBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJbKUX MaTeMaTHMUeCKUX JAMCLUUIUIMH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MaTEeMaTUUYECKUI aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJAJIEBAIOT BCE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammnapaTroM, y HUX MOCIeI0BaTEIbHO (hopMUpyeTcs U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJEIb pPEATbHON
CUTYalluH, IPUMEHSATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
pelIeHus] CaMOCTOATENBHO C(HOPMYIMPOBAHHON MaTeMaTUYECKON 3aJauM, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JACHCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HAYaToO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpenHero olriero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIOYAIOMIMX B Cce0sl MCMOJIb30BAHUE PA3THYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBIIOJHATH MPHUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXKEHHs, paboTaTh C MAaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOYKECTBA HaTypajlbHbIX, LEJBbIX,
palMOHAJIbHBIX W JEHCTBUTENIBHBIX  YHCEN  JOMNOJHAIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4HCell. B KaXxIoM M3 3TUX MHOXKECTB pPACCMaTPUBAOTCS
CBOMCTBEHHbIE €My creluu(pUyYecKue 3aJayd M OINEepaluu: [eJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LIEJBbIX 4YHCEN, OcoOble CBOMCTBA



palMOHAIBHBIX U UPPALMOHAIBHBIX YHUCET, apU(PMETUUECKUE ONEpaLH, a TAKXKE
U3BJICUEHNUE KOPHS HATypaJIbHOM CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mocienoBaTeNbHOMY pPacCIIMPEHHMIO Kpyra HCIOJIB3YEMBIX 4YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS JJI PELICHUs PA3JIMYHBIX 3a/1a4
(dopMupyeTcsi IpeACTaBICHUE O €IMHCTBE MAaTEMAaTUKH KaK HayKu M €€ poju B
IIOCTPOCHUH MOJIEJIEH pPEealbHOTO MHpa, HMIMPOKO HCIOJIB3YIOTCS 0000IeHue U
KOHKpETH3aIHSl.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEATU3YETCS HA MPOTSHKEHUU BCETO
oOyueHusi Ha ypOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXJIOM
pazznene lIporpamMmsl NPEeAyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3anad. B
pe3ysbraTe OOydarolUecss OBJIAJEBAIOT PA3NIMYHBIMA METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKXke 3ajad,
coJepKalux mapaMerpsl. lloslydeHHbIE yMEHHs IIMPOKO HCIIOJIB3YIOTCS IIPU
UCCIIEOBAaHUU (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHIEHUH NPUKIATHBIX
3a/lay 1 3a7a4 Ha HaXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.
JlanHasi conepxkaTesibHasl TMHUSA BKIIOYAET B ce0s Takke (POpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHM, a TaKXKe BBIPAXKECHUH,
COIEpJKAIMX CTENEHU U JIorapuMbl. braromaps H3ydeHHIO anre0panyeckoro
Marepuana MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaromMXcsa, (OPMUPYIOTCS HaBBIKUA JE€TyKTUBHBIX
paccyxaeHuid, paboTbl €  CHUMBOJbHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npemyiaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTHI JUISl PpELIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYeckass JHHUS «DYHKIUM U TpapuKu» TECHO
neperyieTaeTcs ¢ IPYrUMH JIMHUSMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIEN0BATENBHOCTh U3YUEHHs MaTepuana. 3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoB, UCTIOJIb30BaHUE (DYHKUMU JUIS pelleHus 3adad U3 JPYruX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HU TECHO CBS3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. IIpu 3TOM OonblIOe BHUMAaHHE
yaensiercs: (popMHpOBaHUIO YMEHHUS BbIpAKaTh (OpMyJIaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENO0BAaTh IOJIY4YEHHbIE (DYHKLIHMH, CTPOUTH HX
rpaduxu. MaTtepuan 3Tol coaep>KaTeNbHON JTUHUY HAIEJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, IO3BOJSIOIIMX BbIpAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B



paznuuHON (opMme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
000OIICHUIO 1 KOHKPETU3allMH, UCTIOIb30BAHUIO AaHATIOTUH.

ConepxartenbHasg nuHUs «Havama mMaTreMaTM4ecKoro aHajan3a» MO3BOJSET
CYIIECTBEHHO PACIHIMPUTHh KPYr KaKk MaTeMaTHYECKHX, TaK W MPUKIAJAHBIX 3a]a4,
JIOCTYIHBIX OO0Y4YaroMIMMCS, TaK KaK Y HHUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpauKkd  CIOXHBIX (YHKIHUN, ONPEACNTaTh WX HAWOOJBINNE W HAWNMCHBIIHE
3HAQYEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH W
YCKOpeHUs IpoleccoB. JlaHHas coaepxKarelibHas JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOCHHUS MATEMATUYECKUX MOJEIEN pEAIbHbIX CUTYyalUu,
MO3BOJISIET HAXOAWTh HAWIYy4Ilee PENICHHE B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aa49aX. 3HAKOMCTBO C OCHOBAMH MATEMATUYECKOTO
aHaiM3a CrocoOCTBYeT pa3BUTUIO aOCTPAKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKEe M HCKyccTBe. OOydaroniuecss y3HaKT O
BBIJIAIOIIUXCS pE3yibTaTaxX, IMOJYYEHHBIX B XOAE Pa3BUTHUS MAaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopaepxaTenbHO-MeToANYeCKast JIMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B
ceOsi DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKH. TeopeTHko-
MHOKECTBEHHBIE MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHON MATEMATUKH
U TIpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIMA BCE PA3IEIIbI
MAaTEMATUKH W €€ TMPWIOKEHUW, OHHU CBA3BIBAIOT PA3HBIE MAaTEMaTUYECKUE
JUCLUIUIMHBL M MX NOPUIOXKEHUs B enuHoe uenoe. [loatomy BaxkxHO naTh
BO3MOXKHOCTh OOy4aromeMmycs TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKH U MCMOJIb30BaTh €ro ISl BBIPAKCHUSI CBOUX MBICIICH.
JpyruM BaXXHbIM NPU3HAKOM MATEMATHUKH KAaK HAyKd CJIEAYET IPU3HATH
CBOMCTBEHHYIO €M CTpOroCTh OOOCHOBaHHMM U CJeJAOBaHUE ONpeACIEHHBIM
NpaBWJaM  TMOCTPOEHHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
oOy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIIICHHUS.

B yuyebnoM kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJECIMPOBAHUS, KOTOPBIE IMPU3BAHBI
CrocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIEIEH peanibHbIX
CUTYyallui, WCCIEAOBAHMS 3TUX MOJENed C TMOMONIBIO afmapara ajiredopbl H
MaTeMaTUYECKOTO aHajdu3a, WUHTEPHpPETAlMy MOJIYyYEHHBIX pE3yJbTaToB. Takue
3aJ1aHUsl BIUIETEHBI B KA/ U3 PA3JIEJIOB ITPOTPAMMBIL, IOCKOJIBKY BECh MaTEpHUAI
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHus] MPUKIaaHbIX 3amad. [Ipu



pelIeHUH  peabHbIX  NPAKTUYECKUX  3ajady  oOydyaroumecs  pa3BUBAIOT
HAOI0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIONB30BaTh  AHAJIOTHIO, 0000maTh W KOHKPETU3MPOBATh  MpoOJemy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOLIeCcCe U3YUEHUs BCEX TeM yueOHOTo Kypca «Anredpa u Hadasna
MaTEMaTUYECKOIO aHAIN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Havajla MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

HUcnoab3yemMblil y4eOHHK:

Anrebpa u Hauyajma maremaTudeckoro ananuza: 10-11-e kmaccel: 0a30BbIN U
yriyOonéHubiil ypoBHu: yueOHuk/ III.A.AnumoB, FO.M.Komsrun, M.B.Tkauéna-
14-e u3n., crep.-Mocksa: IIpocsenienne,2026.

COLEPKAHUE OBYUEHUSA
10 KITACC

Yucaa v BIYMCICHUSA

PaunonanbHbie uncna. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOU, MPOLIEHTHI,
OeckoHeuHble mnepuoanueckue Apoou. IlpumeHeHue apobelt W MPOIEHTOB IS
pELIeHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEH 3HAHUM U PEATIbHOU KU3HU.

JevictButenpHble  uucia. PanuoHanbHBIE W UppalMOHAIBHBIE YHUCIIA.
Apudmernueckue  onepalMu ¢ JACUCTBUTENBHBIMU  4YHMclIaMd.  MoJaylb
JEUCTBUTEILHOTO YHMCIA U €ro cBoicTBa. [IpuOnmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKpYIJIEHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ uenbiM nokaszateneM. buHom Hblotona. Hcnonb3oBaHue
NOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PELICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CrerneHb C palMOHANBHBIM IIOKAa3aTEIeM U €€ CBOWMCTBA, CTENEHb C
JIEVCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. J[lecaTuuHble W HaTypajbHbIC
JgorapuMsl.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
aAPKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHMS U HEpaBeHCTBA

ToxmecTBa M TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHMS W ypaBHEHHUs-CleAcTBUsA. HepaBeHCTBO,
pelIeHrne HEpaBeHC CTBA.



OCHOBHBIE METO/Ibl PEICHUS LEIbIX U APOOHO-PALMOHANIBHBIX YPaBHEHUH U
HEpaBEHCTB. MHOro4wiIeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrousieHa Ha
MHOIOWJIEH C ocTatkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
kodpdunmnentamu. Teopema Buera.

[TpeoOpa3oBanusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppauroHanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3atenbHble ypaBHEHHS. OCHOBHBIE METO/bI PEIICHUS IMOKA3aTEIbHBIX
YpPaBHEHUM.

[TpeoOpa3oBanue BbIpaXEeHHM, COEpPIKALUX JOrapru(pMBbI.

Jlorapupmuueckue ypaBHEHUSI. OcHOBHbIC METO/IbI pelieHus
JorapupMUUECKUX YPAaBHECHUH.
OcHOBHbIE TPUTOHOMETPHUUYECKHE bopMyIIbI. [Tpeobpa3oBanue

TPUTOHOMETPUYECKUX BBIpaKEHUN. PellleHre TPUroHoMEeTpUYECKUX YPaBHEHUN.

Pemenne cucrteM JMHEWHBIX ypaBHEHHUW. MarTpuua CHUCTEMBI JIMHEUHBIX
ypaBHeHU. Omnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUN CMBICT H
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUs, TPUMEHEHHUE OIPENCITUTENS I PEIICHUS
CUCTEMbI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3a4a4 C IOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccnemoBanue MNOCTPOCHHOM MOJAEIH C
ITOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEalbHOM CHUTyalldd C IOMOIIBIO
YPaBHEHUN W HEPaBEHCTB. lIprMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3aJad M3 Pa3IMYHBIX 00JIaCTe HAyKH U pPEaIbHOMN
KU3HU.

DyHKIUHN U TPaPUKH

OyHkus, crnocoObl 3amanus (QyHkuu. B3auMHO 00paTHble (YHKIHH.
Kommosummst  pynkruii. I'paduk  pyHkmm. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

ObnacTh onpeneneHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymu QyHkumu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe GyHKuMU. [lepuoanueckue
byukiuu. [IpoMeXyTKH MOHOTOHHOCTH (YyHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIINH HAa POMEXKYTKE.

Jluneiinasi, KBaapaThyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX TpadUKOB.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHW Kak (PYyHKIMH OOpaTHOU
CTEIICHH C HATYPaJIbHbIM ITOKA3aTEIIEM.



[TokazatenbHass u Jjorapupmuyeckass (yHKIUHU, UX CBOWCTBA M Tpadukwu.
HcnonszoBanue rpadukoB GyHKIUIN 1715 pelICHHs] YPaBHEHU.

TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCAX U SBJICHUSAX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

ITocmenoBaTebHOCTH, CHOCOOBI 3aJaHUS ITOCJICAOBATEIbHOCTEH. MeTon
MaTEMaTU4YECKOU WHIYKLHH. MOHOTOHHBIE 151 OTPAHUYECHHBIE
IIOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MaTeMaTHUYECKOIO aHajiM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reoMeTpuUecKas mporpeccuu. beckoneuHo yObIBaroas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOLIEH reOMETPUUECKON
IIPOTrPECCUU. JIMHENHBIA U 3KCIIOHEHIHAIBHBIN pOCT. Yucio e. Popmyiia ClI0KHBIX
MPOLEHTOB. Mcronp30BaHUE MNPOrpeccHd Ui PEUICHUsS peallbHBIX —3aaad
MIPUKJIATHOTO XapaKTepa.

HenpepoiBHbie (yHKIIMM W WX CBoMcTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkiui. CBoiicTBa (GYHKIIMNA HENPEPHIBHBIX Ha OTpe3ke. MeTon
VHTEPBAJIOB Ui PEUICHHWS HEpaBeHCTB. lIpuMeHeHHne CBOMCTB HENPEPBIBHBIX
GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BTOpas npousBoaHbIe GyHKIMU. OnpeneneHue, reOMeTpUIeCKui u
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K rpaduKy QyHKIUU.

[IpousBoanbie  dneMeHTapHbIX  QyHKIuW.  [IpousBomHass ~ CyMMBl,
MPOU3BEJICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoxkecTBa M JIOTHUKA

MHOXkeCTBO, Oomepalnuy HaJ MHOXECTBAMM W HUX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO — ammapara s
ONMCAHUSI PEAJBbHBIX IPOLECCOB M SBJICHUW, MPU PELUICHUM 3a4a4 W3 APYTHUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTEIbCTBO, PABHOCHUIIBHBIC YPAaBHEHHS.

11 KJIACC
Yuciia ¥ BBIYUCTICHUSA
Hartypansubie u niensie yucna. [IpumMeHeHne nmpru3HAKOB ACIUMOCTH IIENTBIX
yucel, HanOonpmmii oOmuii memurens (manee — HOJ]) m HamMeHsblinee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurmMa EBkinuaa A penieHus
3a/1a4 B IEJIBIX YHUCIIAX.



10

Kowmmnekcuble uucia. Anredpanueckass W TpPUTOHOMETpUYEcKass (QOpPMBI
3allUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe Omepanud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHHMEe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopau N-0i1 creneHn 3 KOMIUIEKCHOTO uucna. [IpumeHenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHNs U HEPABEHCTBA

CucremMa M COBOKYIHOCTb YpaBHEHHUW W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop  KOpHEHl  TPUTOHOMETPUYECKMX  YPaBHEHUH €  MOMOUIBbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoOMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTENbHBIX U  JIOTApU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UpPpaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHEHUII.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS OJTYyYEHHBIX PE3YJIbTATOB.

@OyHkuuu U rpadpuku

I'padpux kommosunmu GyHkuuil. I'eomerpuueckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruueckne QPyHKIUU, UX CBOMCTBA U TPpaPUKH.

['padrueckne meTonmbl pelieHUs ypaBHEHUN M HEpaBeHCTB. | 'paduueckue
METO/Ibl PEIlIeHU 3a/1a4 C TapaMeTPaAMH.

Hcnons3oBanue rpadukoB (QYyHKIMH JUIsI HCCIEIOBAHUS TPOIIECCOB U
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 JAPYTruX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTeMaTH4eCKOro aHaJIn3a

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoOJbIIEr0 W HAMMEHBIIET0  3HAYEHUU
HEMPEPHIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHeHne NpOU3BOJHOM ISl HAXOXKJEHHS HAWIy4dllero peleHus B
NPUKIAIHBIX 3a/adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHMS IMpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.
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WNnTerpain. I'eomeTpuueckui CMBICII WHTErpaa. Brruncnenne
onpenenéHHoro uaTerpaia mo ¢popmysie Hetorona-JleiOuura.

[Ipumenenne wHTETpaia s HAXOXACHHUS IUIOMIANCH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKUX TEll.

[Ipumepnr pemenuit auddepeHIanbHbIX YpaBHEHUN. MartemaTuueckoe
MOJCIUPOBAHUE PEAThHBIX TMPOIECCOB C TOMOIMBI AuddepeHInaIbHbIX
YPaBHEHUM.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBLIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
poLeyp TpakKJaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI W JIPYroe), yMEHue
B3aMMO/JICCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHsAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapojaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJbHOCThIO YUE€HOro, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEW, 00BEKTOB, 3a7a4, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUS:
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cOPMHPOBAHHOCTh, yMEHUS MPUMEHSATh MaTeMAaTUYECKHEe 3HAHUSA B
WHTEpecax 3JI0pOBOTo M 0€30MMacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOM  JIEATEIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTU4eCKOMy  OOpa3oBaHUI0O U
CaMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUEHTAIIHS
HAa TIPUMEHEHHE MATeMAaTHYeCKUX 3HAHMM JUIsl pelieHus 3a7ad B 00J1acTu
OKpY’>Karollel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, TOHUMaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW JESITeIbHOCTH, ITAaroB €€
pa3BUTHUSI W 3HAYUMOCTH JUIS Pa3BUTUS I[UBUJIM3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpeJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID U MCCIEAOBATEIbCKYIO JAESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3zoBble JJoruueckue JeMicTBUA:

BBIBJISITD M XAapAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUN, OTHOUICHMM MEXIy MNOHATUAMH, (HOpMyIupoBaTh
OTIpe/IeNICHUs TIOHATHI, yCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KJIAacCU(PUKALIUH,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX TPOBOAMMOIO aHAIIN3A,
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BOCIIpUHUMATh,  (popMylupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JeJaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYXKJICHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOIAIIUA C  Yy4E€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue JeiCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynIupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpoOIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTO 00bEKTa, SBJICHHUS, ITpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpPOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIICIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA,

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUIATh
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora c undopmanueii:

BBISIBIIATH JAeUIINTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIIPOC U JJISI PEILLICHHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUMIO PA3IUYHBIX BUJIOB M
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEIACTABIATh €€ B pa3IMyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHpopmanuu o CaMOCTOSATENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHUBepPCaJbHbIe YueOHbIe 1eiiCTBHSA
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OOmenmne:

BOCIIPUHUMATH U (POPMYJIIMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPQKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W NMHUCBMCHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOJy PCIICHUS 3aJadH,
KOMMEHTHPOBATh MOJyYCHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKIICHHUS 3aJIaBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaeMOU TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHHUSIMH JPYTUX YYaCTHUKOB
Jajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3UIIMKM, B KOPPEKTHOH (opme
bopMyIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOCKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4ETOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1elicCTBUS

Camoopranusanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BBIOMPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIIHUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUM M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3a4auu;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPHU PEIICHUU 3a7ayH,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yIbTaTOB JEATCIIBHOCTH, HAXOUTh OIIUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHJUBUIYaTbHOMN
paboThl mNpU pelIeHHH Y4YeOHBbIX 3ajay, NPUHUMATh I€b COBMECTHOM
JIEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpenessTh
BUIIBI pabOT, IIOTOBApWBATHCS, OOCYX)HaTh TMPOIECC W Pe3yJbTaT paboTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboTsl (00CyKaeHHs, 0OMEH MHEHU,
«MO3TOBBIE€ IITYPMBD» M HHBIE), BBHITIOJHATH CBOK 4YacTh pabOThl |
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KOOPAUHUPOBATh CBOU JCHCTBUSA C JPYTMMH YJIE€HAMM KOMAaH[bI, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aNMOJCHUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce oOydyaromuics TOJYYHUT CIEIYIOLIUE
MPEIMETHBIE PE3yJIbTAThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMmbl yueOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yucsa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIIO, OECKOHEYHAs
nepuoMyeckass JIpoOb, TMPOIEHTHI, HWPPAIMOHATFHOE YHCIO, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb JEHCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEUIeHUsS MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEAIbHOW KU3HU;

MPUMEHSTH NMPUOTMKEHHBIE BBIUMCIICHUS, TIPABUJIA OKPYTICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO OMNEPHUPOBATH MOHSATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
MCIIOJIB30BaTh MOJAXOASIIYI0 (opMy 3amucu AEHCTBUTENBHBIX YUCEI JJIS PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: apUPMETUUECKUN KOPEHb HATypajbHOM
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHATIBHBIM MTOKA3aTEIEM;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: JiorapudM 4YHCIa, JECATHUYHbIC U
HaTypaJibHBIC JIOTapU(MBL;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, apKKOCUHYC U APKTAHT€HC YHMCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHECHUS U YPABHEHUSI-CIICCTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

NPUMEHATh Pa3jMYHbIE METO/Abl PEIICHUS PAlUOHAIBHBIX M JPOOHO-
pallMOHANBHBIX YPAaBHECHUM, NPUMEHSATh METOJI HWHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOWIEH C UeIbIMU KOd(DPUIIMEHTaMU, KOPHM MHOIO4YIeHa, MPUMEHSThH
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JICJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pEeIIeHUs 3a/1aY;

cBOOOZIHO OMNEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONpPENENIUTENb MaTpULbl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpeAenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN MJIi PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTUPOBAThH PEANbHBIC CUTYAI[MH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHUH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENTH C TOMOIIBI0 MATpPHUI] U OMpPEACTUTENCH,
UHTEPIIPETUPOBATH MOIYUCHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pmMHUECKUX BbIPAXKECHUM;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMHU: HPPAMOHANBHBIE, TOKAa3aTEIbHBIE U
JorapupMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
NEPEX0I0B WM OCYIIECTBIISIS MPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPeoOpa30oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATH HEoOXoAumble (GOpPMYIbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIpQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BATh
MIOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOphi.

DYyHKIUHN U TPAPUKHU:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/1aHusl (QyHKUUH,
B3aMMHO OOpaTHble (YHKIUU, KOoMMo3uius GyHKIuUA, Tpaduxk GyHKINAH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUHN QPyHKINUU, HYJIH QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpPUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYyHKUUH,
nepuoanyYeckue (PyHKINU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMbl (PyHKLIMH, HaumOojblllee M HaUMEHblIee 3HAaueHUue (yHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypadbHBIM U
HENbIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHMHM C HATypaJbHBIM W LEJIbIM
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nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJIbHBIM OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JHHEWHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIUH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMudeckas
GyHKIIMM, UX CBOMCTBA M TpaUKH, HCIONB30BaTh MX TpadUKHU ISl PELICHHS
YPaBHEHMU;

CBOOOJIHO OMEpUPOBATH TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeiesIeHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKIUN JUid  HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaTbHON
KU3HHU, BBIpAXXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETHUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOO/IHO ONEpUPOBATH MOHATHUAMHU: apUPMETHUECKas M TeOoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi T€OMETpUUECKasi MPOrpeccus, TUHEUHBIN U
HKCIIOHEHIUAIBHBIN pOCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUU JJIsi PEIICHUs pealbHbIX 3aJlad MPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEPUPOBATh MOHATHSIMU: MTOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUpPOBaTh MOHATUSMU: HENPEPBIBHbIE (PYHKIHUHM, TOUYKU
paspsbiBa rpaduka GyHKIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OINEPUPOBATH MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7S peLIeHUs 3a/1a4;

cBOOOJHO OIEpUpPOBaTh TMOHATUSMHU: TIEpBasi U BTOpas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCTISATH MMPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (DYHKITUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

WCITIOJIb30BAaTh TEOMETPUUECKUI MW (U3MYECKUN CMBICT MPOW3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa H JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hal
MHO’KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jjisl OMUCaHUsI peaTbHbIX
IPOLIECCOB U SIBJICHUH, IIPH PEIICHUHN 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;
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CBOOOJTHO OMNEPUPOBATH MMOHATUAMHU: OIPEACIICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO O0BEKTA, TIOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydyaromuics TOJYYHUT CIEIYIOLIUE
MpEeIMETHbIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa 1 Hadajla MaTeMaTHYECKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBaTh MOHATUSAMM: HATypallbHO€ U II€JI0€ YHUCJIO,
MHOJKECTBA HATYPAJIBHBIX M LEIBIX YUCEJ, UCIOJIB30BaTh IPU3HAKU JIECIUMOCTU
uenbix yucen, HOJl 1 HOK HaTypallbHBIX 4KCeN JUIsl pelIeHHs 3a1a4, IPUMEHATh
anroput™m EBKina;

CBOOOJIHO OINEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIO, 3alUChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OIEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUICKCHBIE YHMClia B aireOpandyecko u
TPUTOHOMETPUUECKON (Popme, BHITIONHATH apu(PMETHUECKUE ONEepaIliu ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: HUPPAIIMOHAIIBHBIC, TMMOKa3aTeJbHBIC U
Jorapu@MuUUYecKue HEPaBEHCTBA, HAXOJIUTh WX pEHIeHUS C  [OMOUIBIO
PaBHOCHUJIbHBIX MTEPEXO/IOB;

OCYILECTBJISITh OTOOp KOpPHEH TMpHU PEIICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OIMEpUPOBATh TMOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBRO,
NPUMEHITh  HEOOXOAUMbIE  (QOPMYJIBI  JJISI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMIEPUPOBATH MOHSATUSMU: CHCTEMa U COBOKYMMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuiaTh paloHaIbHbIE, WppaluOHAIBHEIE, MOKa3aTeIbHbIC,
jJorapuMUYECKUe W TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpPBbI;

MPUMEHSTH TpaduuecKre METOAbI JJI PElIeHUs] YpaBHEHUN U HEPaBEHCTB, a
TaKXkKe 3aJ1a4d ¢ napaMeTpaMy;

MOJICJIMPOBATh peajbHblE€ CHUTyallUM Ha S3bIKe anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHHS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 3aJ1a4H,
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UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YJIbTAT.

DOyHkuuu U rpapuku:

CTPOUTHh TpaUKH KOMMIO3UIMHM (YHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOIMCTB KOMITO3ULIUHU ABYX (PYHKIIHIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHMH W  HEPAaBEHCTB HA
KOOPJIUHATHOM TIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
byHKIUI;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS M HCCIEIOBAaHUS peallbHbIX
IPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIEN0BaHUs (DYHKIIMHM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIeE 3HaU€HUsI (PYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO [JIsi HAXOXKICHHUS HAWIy4ylIero peuieHus B
OPUKIAAHBIX, B TOM 4YHMCIE€ COLMAJIbHO-DKOHOMHMYECKHMX, 3ajadax, i
OTIpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMyJiol uiH
rpaukom;

CBOOOJHO  ONEpHUPOBATh MOHATHSAMHU: [EpBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMNA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-JleiOnuna;

HAXOAUTh IJIOLIAAM IUIOCKUX GUTYp U 0OBEMBI TEJ ¢ MOMOUIBIO UHTETpaa;

UMETh TMpPEACTaBICHUE O MATEMaTHYECKOM MOJCIMPOBAHUU HA MpUMEpPE
cocTaByieHHs U] PepeHIInaNbHbIX YPABHEHHUI;

pemarb NpUKIaJHbIEe 3a7a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMHUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaIN3a.
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«Ypok Poccun»,
MOCBSAIICHHBIN J{HIO
KOHCTUTYLIUU
Poccuiickoit
denepaunn
VYuacrtue Bo
Bceepoccuiickux
JMCTAaHIMOHHBIX
KOHKYypCax u
OJINMIHUAAAX.

Henp PeciyOnuku
Kpbim.



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

Jlorapugmuueckue ypaBHEHUS

22

https://m.edsoo.ru/7f4131ce

Ypoku,
MocBsIIeHHBIC J{HIO
MIOJTHOTO
0CBOOOXKIEHUS
JlenuHnrpana ot
damucTckon
Ostokanel (1944).

Tpuronomerpuueckue
BBIPQKCHUS U YPABHEHUS

22

bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce

JleHp maMaATH )XepTB
XoJIoKocTa. [IleHp
POCCUICKOMN HayKHU.
Ypoku MyxecTBa U
cnaBel «BouHcKas
ciaBa Poccuny,
MocBsIIeHHbIC J[HIO
MaMsTH O
poccusiHax,
HCTIOJTHSIBIITUX
CITY>KE€OHBIN JTONT 3a
npeaeaaMu
OreuecTna.

ITocaenoBaTenbHOCTH U
MIPOTPECCUH

14

bu6mmoteka IIOK
https://m.edsoo.ru/7f4131ce

JleHb 3alUTHHKA
OreuecTna.
Bceepocculickuii
OTKPBITBIN YPOK
«OBX»,
MPUYPOUYCHHBIN K
Mpa3THOBAHUIO
BcemupHnoro nas
TPaKIaHCKOU
00OpPOHBI.
MexnyHapOoaHbIN
JKEHCKHUU JICHb.



https://m.edsoo.ru/7f4131ce
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HenpepriBable GyHKITUY.
[TpouzBoaHas

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3alMs 3HAHWI

16

23

bubnunorexa LIOK
https://m.edsoo.ru/7f4131ce

bu6nmorexa LIOK
https://m.edsoo.ru/7f4131ce

[enb

BOCCOCMHEHUS
Kpsima ¢ Poccueil.
Henp Koncturyuun

Pecny6iinku Kpbim.

lNarapunckuit ypok
«Kocmoc u Mb».
JleHb 0CBOOOXKICHHS
Cumdepomnons ot
HEMEIIKO-
GbanmmcTCKux
3aXBaTUYUKOB.
Bceepoccutickuii
OTKPBITBIN YPOK
«OBX» B JleHb
II0’KAPHOM OXPaHBI.

Jenn [ToOenpr
COBETCKOT'O HapoJa B
Beaukoii
OTeuecTBEHHONI
Boitne 1941-1945
TOJIOB.
MexnyHapoaHbIi
JIEHb CEMbHU.

JleHp maMsATH XepTB
JEeNOpTalNU U3
Kpsima.

O0111ee KOJIMYECTBO 4aCOB 110
nmporpaMme

136
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11 KIIACC

Ne
n/n

HaumeHoBanue pa3jiesioB
H TeM MPOrpaMMbl

Hccnenoanue GpyHKImii
MMOMOUIBIO TTPOU3BOTHOM

[TepBooOpa3Has u uHTErpa

KoaunuyecTBO 4acosB

24

Bcero

22

12

KonTposabHubie
padoThI

DJIeKTPOHHbIE

(undgposbie)
IIpakTnyeckue

oOpa3oBaTejibHbIE
padoThI

pecypcbl

bubmuorexa [JOK

https://m.edsoo.ru/7f4131ce

bu6nuoreka [IOK
https://m.edsoo.ru/7f4131ce

MonayJb padoyei
IIporpammmsl
BOCIUTAHUS
"HIKoJbHBIH yPOK'

JleHb 3HAHMI.
Bceepoccutickuii
OTKPBITBIN YPOK
«OBX» (ypox
MOATrOTOBKH JIETEN K
NEHCTBUSM B YCIOBHSX
paznuunoro poaa YC).
JleHp
l'ocynapcrBenHOTO
¢nara u repba
Pecniy6nuku Kppim.
Bceepocculickuii ypox
0e30macHOCTH
00y4aromuxcs B CeTH
HuTepher.

Bceepoccuiickuit «Ypok
Hudpeo».

[IIxoJIBHBIE TYpBI
Bcepoccutiickoit
OJIUMITUABI
IIKOJBHUKOB.
Bcepoccuiickuil ypok
«IKOJIOTHUs U
SHEPTroCcOEPEIKCHHEY.



https://m.edsoo.ru/7f4131ce
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I'padpuxu
TPUTOHOMETPHUUYECKHX
GyHKIIHA.
Tpuronomerpuveckue
HEpaBEHCTBA

14

25

bu6nuoreka [IOK
https://m.edsoo.ru/7f4131ce

MyHunUNANBHBII TYP
Bceepoccuiickoit
OJINMITNA/IbI
IIKOJIbHUKOB.
MexnyHapOaHbIN JEHb
npoTuB (ammsma,
pacuszma u
AHTUCEMUTHU3MA.
Bcemuphblii 1eHb
60ps6b1 co CITU oM.
Ypok namsirtu,
MOCBAIIEHHBIN J[HIO
HEU3BECTHOTO
Conpara.

Hppanunonanbusle,
[IOKa3aTeNIbHbIC U
JorapupmMuyecKue
HEPaBEHCTBA

24

bubnnoreka IIOK
https://m.edsoo.ru/7f4131ce

Jlenb nuHpopmMaTUKH.
Ypok MyxecTBa,
MOCBAIMIEHHBIN JHIO
I'epoes
OreuecTBa.«Ypok
Poccumy,
MOCBSAIICHHBIN J[HIO
KOHCTUTYIIUU
Poccuiickoit
denepanuu.
VYuyacrtue Bo
Bceepoccuiickux
JTUCTAaHITMOHHBIX
KOHKYypCax u
OJINMIHAAAX.
Bceepocculickuii 1eHb
3allOBEIHUKOB U
HaIlMOHAJBHBIX



https://m.edsoo.ru/7f4131ce
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MIapKOB.
Henn PecriyOnmku
KpbiMm.

KommiekcHble uncia

Harypasbnsle u nensie
4yucIa

CucreMsl palOHAJIbHBIX,
HppauOHAJIbHBIX

10

10

12

bu6nuoreka [IOK
https://m.edsoo.ru/7f4131ce

bubmmoteka [IOK
https://m.edsoo.ru/7f4131ce

bu6nuoreka [IOK
https://m.edsoo.ru/7f4131ce

MexnyHapOaHbIN JEHb
pOTHUB (alIu3ma,
pacuszma u
AHTHCEMUTHU3MA.
Ypok namsru,
NMOCBAMEHHBIN [[HIO
HEU3BECTHOTO
Conpnara.

Jenn Pecrybnuku
Kpbim.

Ypoku, NOCBSAILIECHHBIE
JIHIO MOJIHOTO
OCBOOOXKICHUS
JlenuHrpana ot
(harmmcTckoi 6I10KaIbI
(1944).

Ypoku MyKecTBa U
ciaBbl «BouHCKast
ciaBa Poccuny,
MocBsIeHHbIe J[HIO
MaMATH O POCCUSHAX,
HCITOJTHSIBITTUX
CITY>KEOHBIN JTONT 3a
npeaenamu OTeuecTna.
JleHb 3alUuTHUKA
OreuecTna.

Bceepocculickuii
OTKPBITBIN YPOK
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MOKa3aTeJbHBIX 1
JorapupMUUEecKux
ypaBHEHU U

27

«OBX»,
MPUYPOUCHHBINA K
pa3AHOBAHUIO
Bcemupnoro s
rpaXkIaHCKOH 000po
Henens matematuku.
MexnyHapoaHbIi
JKEHCKUI NEHb.

Jenb OOLIEKPHIMCKOTO
pedepennyma 2014
roja.

JleHb BoCcCOEIMHEHUS
Kpsima ¢ Poccueit.
Bcepoccuiickuit «Ypok

LHudpb».

3aauM ¢ mapaMeTpamu

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3aIus 3HaHui

16

16

bubnnoreka IIOK
https://m.edsoo.ru/7f4131ce

bubmmoteka [IOK
https://m.edsoo.ru/7f4131ce

[enp Hauaina
Kpsimckoii
HACTYIaTEIbHON
onepauuu 1944 rona
10 OCBOOOKIIEHUIO
Kpsima ot
(hammcTckux
3aXBaTYHKOB.

Henp Koncturynuun
Pecny6siuku Kpbim.

lNarapuHCckuit ypok
«Kocmoc u Mb».
Bceepocculickuii
OTKPBITBIN YPOK
«OBX» B JleHp
MOXKapHOU
oxpanbl.Jlenp [To6Geap



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

OO0111€€ KOJIMYECTBO YaCOB 110
nporpamme
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COBETCKOI'0 Hapo/ia B
Beankoii
OTedecTBEHHOI BOMHE
1941-1945 ronos.
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHON ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero odpasoBaHusi
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh NOHATHUSAMH: pPALMOHATIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAs! U JIECATUYHAs JPOOb, IPOLIEHTHI
12 Boimonuatre  apudmernyeckue  omnepanuu ¢ PalUOHAIBHBIMH U
' JNEHCTBUTENbHBIMH YHCIIaMU
13 BrImonHATE TpHOIMKEHHBIC BEIYUCICHUS, HCIIONIB3YS TPaBUIIA OKPYTIICHUS,
' JIeJIaTh MPUKUAKY U OIICHKY pPe3yJibTaTa BIYUCICHUH
OnepupoBaTh NOHSATHSMH: CTENEHb C IIETBIM ITOKa3aTelleM, CTaHIapTHas
14 dopMa 3amucu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HATypalbHOW CTENEHH,
' UCTIOJIB30BaTh MOAXOAMIY0 (HOpMY 3amiCH JCHCTBUTEIBHBIX UYHCEIN JUIS
pEIICHHS TPAKTUICCKHUX 33719 U TIPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMU: CUHYC, KOCHHYC U TAaHT€HC MTPOU3BOJIBHOTO YIIa;
15 WCIIOJIb30BaTh  3allMCh  NPOM3BOJIBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHYCCKHE (DYHKIINU
2 YpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKJECTBO, YPaBHEHME, HEPABEHCTBO, ILIENOE,
2.1 paIoHaILHOE, UpparoHAIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BrITIoNTHATE TpeoOpa3oBaHus TPUTOHOMETPUICCKHIX BBIPAKESHUH W peIlaTh
' TPUTOHOMETPHYCCKHUE YPAaBHECHUS
BrimonuaTe npeoOpa3oBaHusl IENbIX, PAIlHOHATBHBIX U HUPPAllMOHATBHBIX
2.3 BBIpQXXEHUI W pelaTh OCHOBHBIE THIMBlI [ENbIX, pPaldOHAIBHBIX U
UPpaIlMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS W HEPABEHCTBA IS PEIICHUS MaTEeMAaTHUYSCKUX
' 3a/1a4 U 3a/1a4 U3 pa3UYHBIX 00JacTeil HayKU U pealbHOMN KU3HH
MonenupoBaTh peanbHblE CHTyalldd Ha S3bIKE anreOpbl, COCTaBIAThH
2.5 BBIpQXXCHUSI, YpaBHEHUS, HEPABEHCTBA 0 YCJIOBUIO 3aJ]aud, HCCIIENI0BaTh
MOCTPOEHHBIE MOJIEIU C HCTIOJIb30BAaHUEM aflapara aireopsl
3 OyHKIWH U TpaduKu
3.1 OrnepupoBaTh MOHATHAMU: (DYHKIIHS, CTIOCOOBI 3aaHus QyHKIIUHA, 00JIacTh
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ONpeNeNIeHusT W MHOXKECTBO 3HadeHMH (yHKIuM, rpaduk ¢GyHKIMH,
B3aUMHO OOpaTHbIC (PYHKITUN

OnepupoBaTh NOHATHAMU: YETHOCTh M HEUETHOCTh (YHKLUUH, HYIH

3.2 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pelICHUs] ypaBHEHUI
3.4 CrtpouTth U yuTaTh rpauKy TUHEHHOW (YHKINHU, KBAIPATUIHOHN (yHKIINH,
CTETIeHHO! (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnons3oBath rpaduku (GyHKUMHA 7 HUCCIENOBAHHS IPOIECCOB U
3.5 3aBHCUMOCTEH TPH pEeIIeHUH 3ajad M3 APYTruX Y4YeOHBIX HPEIMETOB U
peanbHON )KU3HH, BBIpaXKaTh (POPMyJIaMH 3aBHCUMOCTH MEXIy BEIIMYMHAMHU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATUSMH: TIOCIIEAOBATEIBHOCT, apudMeTHuecKas H
' reOMETPHYECKas IPOTPECCHH
4 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAarOIIas TreoMeTpudecKas
' nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOTrpecCHu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBath CBOWCTBA MOCJHEAOBAaTEIBHOCTEM UM NPOrpeccuil s
' pelIeHus peabHBIX 3a/1a4 TPUKIIAJIHOTO XapakTepa
5 MHosxecTBa U JIOTUKA
5.1 OrniepupoBaTh MOHITHSAMU: MHOXKECTBO, ONIEpaIlii HaJl MHOKECTBAaMH
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar s ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
PeMETOB
53 OnepupoBaTb  MOHATUSIMHM:  ONpeAEIeHHe,  Teopema,  CIEACTBHUE,
JI0Ka3aTeIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpoOBepPsIEMOro .
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHATHSAMH: HATypalbHOE, IEJ0€ YHCIIO; WCIIOIb30BaTh
11 NpU3HAKK JCTUMOCTH LENbIX YHCEN, pPAa3iokKEeHHE 4YHCIIa Ha TPOCTbIe
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHAILHBIM MTOKA3aTEIeM
13 OnepupoBaTh MOHATUSIMU: JorapudM 4ducia, AECITUYHBIE U HATypalbHbIE
' sorapudMsI
2 YpaBHEHHS 1 HEPABEHCTBA
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[IpumensaTs cBoiicTBa CTenmeHW A I[peoOpa3oBaHMsl  BBIPAXKECHH,
OIEpUPOBATh IOHATHUSAMHU: IIOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHECHUM U HEPABEHCTB

2.2

BremonsasaTe  mpeoOpa3oBaHUs BBIPAKEHHM, COJACPXKALIUX JIOTapH(MBbI;
ONEpPHPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
peuaTb OCHOBHBIE THIIBI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

2.4

Haxonuts pemenus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHHUH U €€ PEILIECHUE;

UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ul PELICHHs MPAKTHYECKUX
3aJa4

2.5

Haxonuth penieHus npocTeHmx CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CUTyallud Ha s3blke anreOpbl, COCTABIATH
BBIDAKECHMSI, YPAaBHEHMS, HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJa4H,
UCCIIEI0BATh TOCTPOSHHBIE MOJIENH € MCIIOJIb30BaHUEM aliapara ajireopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTb MOHATUSAMHU: MEpPUOAUYECKAss (QYHKIMS, TMPOMEXKYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKH HKCTpeMyMa (pyHKuMU, Haubosipliee U
HalMEHbllIee 3Ha4eHUs (YHKIMM Ha MPOMEXYTKE; HCIIOJB30BaTh MX IS
uccienoBaHus QyHKIMH, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTeIbHOM, JorapupMuyeckon u
TPUTOHOMETPUUECKUX (QYHKIMM; H300pakaTh HMX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh ISl PEILICHUsI YPaBHEHUI 1 HEPaBEHCTB

3.3

3.4

N300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH Ipa)MKU JTMHEHHBIX YpaBHEHUM
Y UCTOJIb30BaTh UX JJISl PELICHHUS] CHCTEMbI TMHEHHBIX YpaBHEHUM

Ucnonp3oBate rpaduku (yHKIMA A7 HMCCIEIOBAHUSA IPOLIECCOB U
3aBHCUMOCTEH U3 APYTUX yUEOHBIX AUCIUILINH

4.1

4.2

Hauana maTremaTudyeckoro asaianza

OnepupoBaTh MOHATUSMH: HETIpepbIBHAS (QYHKIINSA, TPOU3BOIHAS (DYHKIUH;
UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HPOM3BOJIHON JUIS
pelieHus 3aaau

Haxoaute IMPONU3BOAHBIC QJICMCHTAPHBIX (bYHKHHﬁ, BBIYUCIATH
MMPOU3BOAHBIC CYMMEBI, ITPOU3BCACHU A, HACTHOI'O (I)YHKI_II/II\/'I

4.3

Hcnonp30BaTh  NPOM3BOAHYIO  JUIS  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYyMBbI, NPUMEHATh PE3yJbTaThl HUCCIEAOBAHUS K
MOCTPOEHUIO TpaduKOB

4.4

Hcmons30BaTh MIPOU3BOAHYIO i1 HAXOXACHUA HAWITYdIICTO PCHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COONUAJIbHO-O3KOHOMUYCCKHX, 3aaa4ax

4.5

OnepupoBaTh MNOHATHUSAMH: TEpPBOOOpa3Hasi M HWHTErpal; IOHHUMATh
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reOMETPUYECKUI U (PU3MUECKHI CMBICIT HHTETpajia

4.6

4.7

Haxonuth 1epBooOpas3Hbie AIEMEHTAPHBIX (YHKIHM, BEIYUCISATh HHTETPall
no ¢popmyne Hetorona — JleliOHuna

Pemiath npuKIIagHbIC 33/1a4d, B TOM YHCJIE COLHATbHO-IKOHOMUYECKOTO H
(u3nUecKoro xapakrepa, CpeJICTBAMU MATEMAaTHYECKOTO aHAIN3a

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC
IIpoBepsiemMblii 31eMEHT COAEPKAHUSA
Kon
1 Yucna v BBIYHCICHUS
Pammonanbubie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIC JApPOOHM, IPOIECHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE TPoOH. Apr(MeTHIECKHE OTEPauy ¢ PAIlMOHATLHBIMU
' qrcliaMu, IpeoOpa3oBaHus YHCIOBBIX BbIpaxxeHHil. [IpuMenenue apobeit U MpoueHTOB
JUTS pEIICHUS TPUKIIAIHBIX 337124 U3 Pa3IMuHbIX OTpaciiel 3HaHUHN U pealbHON KU3HU
HevicTButenpHble yncia. PaniionansHble U uppalvoHaibHbIe ynciaa. ApupMeTHnIecKue
1.2  omepaumu ¢ ACUCTBUTEIHHBIMH uuCIaMH. [IpuOMMKEHHBIE BBIYMCICHHS, TpaBUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN
Crernens ¢ 1ensiM nokaszareneMm. CtannaptHas Gopma 3amucu JeHCTBUTENBHOTO YnCa.
1.3  Hcnonw3oBanue moaxomsmield GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN U PEUICHUS
MPAKTUYECKUX 3a7a4u U MPEACTaBIECHUS JaHHbBIX
14 ApudmeTnuecknii KOpeHb HaTypalbHON cTereHu. JIeHcTBUS ¢ apuMeTHuecKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHMCIOBOTO apryMEHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TPEOOpA3OBaAHUS
99 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX BhIpakKeHUH. OCHOBHBIE TPUTOHOMETPHUECKHE
' hopmyJIbI
53 VYpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
WHTEPBaJIOB
2.4  Pemenwue 1enbix U ApoOHO-PAIMOHATIBHBIX YPaBHEHNH 1 HEPABEHCTB
2.5 Pewienne nppaliiOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenue TpUrOHOMETPUYECKUX YPaBHEHHH
57 [IpumeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3aJa4 U 3a/1a4 U3
' pa3IMYHBIX 00JIaCTEH HAYKH U PEaTbHOM KU3HU
3 @yHKUIUHU U TpapUKU
3.1 OyHKus, cnocoObl 3amaHus (QyHKuu. ['paduk ¢yHkuun. B3aumHo oOpaTHBIC
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byHKIIUN
3.9 OOnacte ompeneseHuss MU MHOXKECTBO 3HadeHuWM Qynkuuu. Hymu ¢yHxumu.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CreneHHas QyHKLHUS C HATYpaJbHBIM M LIENbIM IoKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH
34 Tpuronomerpudeckas OKpPY)XHOCTb, OIpEJEIEHHEe TPUTOHOMETPHUUYECKUX (YHKIHUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajiuza
41 [locnenoBarenpbHOCTH, CIOCOOBI 3aJaHUSl  IMOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' [0CJIEI0BATEIbHOCTH
Apudmerndeckass W TreoMeTpHuUecKass mporpeccud. beckoHeuyHO —yObIBaromas
4o  TEOMETpHYECKAd MPOTPECCH. CymMa OECKOHEYHO YOBIBAIOIICH TIe€OMETPUYECKON
' nporpeccuu. Dopmysa CIOXKHBIX HPOIEHTOB. lcmonb30BaHUEe MPOrpeccuu st
pelleHts peabHbIX 3aj]ay MPUKIIAIHOTO XapaKTepa
3) MHoxecTBa U JIOTHKA
MHoxecTBo, omnepanuM Haja MHoxecTBaMmu. Jluarpammbel Oitnepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara s ONMCaHUS peajbHbIX
IPOILIECCOB U ABJICHUH, TP PEILICHUM 3aJay U3 IPYTUX YUeOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna ¥ BIYUCICHUS
11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCell
1.2 Crenens ¢ palMOHaNBHBIM NOKa3arenaeM. CBOKWCTBA CTEIIEHH
13 Jlorapudm umcna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [IpeoOpazoBanue BEIpAXKEHUH, COAECPIKAIMX JIOTapU(HMBI
2.2 [TpeoOpa3oBaHue BRIpaKEHNN, COIEPIKAIINX CTETICHH C PAIlHOHAILHBIM TIOKa3aTeeM
2.3 [Ipumepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC YpaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TUHEWMHBIX YpaBHEHUM. PellleHne NpuKIagHbiX 3a7a4 ¢ MOMOIIbIO CUCTEMBI
' JIMHENHBIX YPABHEHUH
2.7 CucrteMbl 1 COBOKYITHOCTH PALIMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO0 MAaTEMaTHUECKUX 3a7a4

¥ 33/1a4 U3 Pa3IMYHbIX 00JIACTeH HAYKH U PeaIbHON KU3HH
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3 OyHKUIUHU U TpapUKU
Oynkuus. I[lepuognueckue Qynknuu. IIpomMexxyTkM MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKimu. HaunOomnblnee W HauMeHblee 3HAYCHUE
(YHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U TpaduKu
3.3 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 peIlIeHUs] ypaBHEHUH 1 JIMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GYyHKIHHA U UCCIIEIOBAHUS MPOLIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JAPYTHX YYEeOHBIX TNPEIMETOB H
peaTbHOM KU3HU
4 Havana maTemaTnueckoro anaumsa
4.1 HenpepsbiBable GpyHKIIMU. MeTOA HHTEPBAJIOB /7S pEILIEHUs] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3MUECKHA CMBICI TPOU3BOIHOM
43 [TpousBosHble 3neMeHTapHbIX (QyHKUuH. DopMyiabl HaXOXICHHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (YHKIMH
[Ipumenenre mTPOM3BOMHONW K HCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. Haxoxk/ieHre HauOoJIbLIero U HaMMEHBIIEro 3Ha4eHus (YHKIHUU Ha
OTpe3Ke
[TpumMeHeHre TPOM3BOTHON /TSI HAXO0XKICHHUS HAWIYYIIeT0 PEUICHUs B TPUKIIAIHBIX
4.5 3aja4yax, Ui OIpeAeNeHUs CKOPOCTH IIpollecca, 3aJaHHOro (opMyJoN WU
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 Wuterpain, ero reoMmeTpudeckuii U ¢pu3nveckuii cMbici. Brrunciaenue uHTerpana no

dopmyne Hetotona — JleiiOnuna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NPOBEPsieMOr0  OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHus

Bnanenne MertogamMu J0Ka3aTenbCTB, aNrOpUTMAaMM pELICHUs 3ajad;
yMeHue (OpMYJIHpOBATH W ONEPHPOBATH MOHATHSAMH: OIpEIeIICHHE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  NPAaBUIBHOCTh  PACCyXJCHUW; yMEHHE  OINEepUpOBaTh
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, OINEpAllMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SIBJICHUM U NPU PELIECHUM 3a7ad, B TOM
YHClie U3 JIPYrUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

pCeIICHUHA 3a1a1

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIO, LEJI0e YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEHb HAaTYPaJIbHON CTEIICHH, CTETICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JICWCTBUTEIHHBIM MOKA3aTeNeM,
norapumM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOIO YHCIIA,
OCTaTOK IO MOMAYJIO, PAaMOHATBHOE YHUCIIO, UPPAIMOHATBLHOE YHCIIO,
MHOXCECTBAa HATypaJlbHBIX, M[CJIBIX, pallMOHAJIbHBIX, HeﬁCTBHTeHBHBIX
qrcel; YMEHHE UCTOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUN 001t
JeNUTeNlh W HauMeHbIlee o0Iee KpaTHoe, anroput™M EBkimma mpu
pemicHuN 3aJa4; 3HAKOMCTBO C Pa3IMYHbBIMU MNO3UIIUOHHBIMU CHUCTCMaMU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKECHHN CO CTETNEHsAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-

palMOHAIBHBIX  BBIPAXKECHWUM; YMEHHME  OIEpUPOBATh  IIOHATUSMU:
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MOCIIC0OBATEBHOCTh, apH(PMETHUECKass TPOTPECCHSI, TeOMETpPUIECKas
mporpeccusi, OCCKOHEYHO YOBIBaIOmlas TeOoMETpHYECKas IPOTrPecCus;
yMEHHE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUICKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amMcH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DPMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MIPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, OMEPUpPOBATH
MNOHATUSMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: pPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXKIACCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHfI, HEpaBCHCTB W CHUCTEM,; YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA W CHUCTEMBI C IMIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh
(GyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee M HalMEHbIIEee 3HAYCHHS
GYHKIIUM Ha MPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMHU, TIepBas M BTOpas MPOU3BOJAHAS (DYHKIIMH, T€OMETPUUECKUI U
¢buznyecKkuil CMbICI TPOM3BOAHOM, TiepBOOOpa3Has, ONpeneNEHHbII
MHTETpajl; YMEHHE HaxOAMTh AaCHUMITOTHI Tpaduka (GYHKLIUH; yMEHHUE
BBIUMCISATH  TNPOM3BOJAHBIE CyMMBI, TMPOM3BEICHHS, YAacTHOIO U
KOMIIO3UIIUN (YHKIMH, HAXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIMH; yMEHHME HAaXOOUTb HPOU3BOJIHBIE 3JEMEHTapHBIX (QyHKIMII;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHMUA (DYHKIIHIA,
HaXOJUTh HauOOJBIINE W HAaUMEHbIIME 3HA4YeHUs (YHKIMHA; CTPOUTH

I‘pa(bI/IKI/I MHOT'OYWJICHOB C HCIIOJIB30BAHUCM alllapata MaTeMaTU4CCKOTO
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aHAJIN3a; MPUMEHATHh MPOU3BOAHYIO JUIS HAXOXKICHHS HAWJIY4IIEero
pelIeHNUs] B IPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHYECKUX U
bu3HYECKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TIOMOIIBIO
MHTETpaja; MNPUBOAUTH IPUMEPBI MATEMATUYECKOIO MOJIECIMPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUHN, oOpaTHas QyHKIIHS,
KOMIIO3UIUST (DYHKIMI, JIMHEHHAss (QYHKIUs, KBaJpaTW4yHas QYHKIIHS,
panvoHanbHass (QYHKUHWS, CTENeHHas (QYHKIWSA, TPUTOHOMETPUYECKHE
(GyHKIMK, OOpaTHBIE TPUTOHOMETPHYCCKUE (QYHKIIWH, MOKa3aTelbHAas H
norapupmuueckas (YHKIHH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
byHKIUI,  BBINOJNHATH  npeoOpasoBaHust  rpa@ukoB  (yHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3yYeHUs MPOLECCOB M 3aBHCHUMOCTEH, MpH
pelIeHHH 33734 W3 JAPYIMX Y4eOHBIX NPEJAMETOB W 3allady M3 peallbHOU
KU3HHU;, BBIpaXaTh (OpPMyJaMH 3aBHCHMOCTH MEXKIy BEIMYMHAMU;
UCMOJIb30BaTh CBOMCTBA M TpapuKu (YHKIUH JUId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOXXECCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

VYMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJIOTH, 33/1a4l U3 00JacTH yNpaBJIE€HUS JUYHBIMU U CEMEWHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MMOITYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATHSAMHU: CpeqHee apruMeTHdecKoe, MeInaHa,
HauOoJpIllee U HaUMEHbIlIEe 3HAUEHUs, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHe H3BIIEKaThb, WHTEPIPETUPOBATH
uH(pOpMaIKIO, IPEJCTABICHHYIO B TabaMIax, HA AUarpammax, rpadukax,
OTPaKaIOIIyI0 CBOMCTBA pealbHBIX MPOIECCOB M SBJICHUMN; MPEICTABIATh
uHpopManMi0 C TOMOIIBI TaOJMII W AWarpaMM; HCCIIeI0BaTh

CTATUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C IMPUMCHCHUCM Fpa(l)I/I‘-IeCKI/IX
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MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(l)I/I‘-IeCKI/I ucciacaoBaTb COBMCCTHBIC

Ha6J'IIO,I[eHI/I5[ C IIOMOLIBIO JUarpaMm pacCC€rBaHUsA U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA ONBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJOB; MPUMEHSTH
GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOITHON
BepoATHOCTH, ¢opmyny bepuyminu, komOuHaTopHble (HaKThl U (HOPMYIIBI;
OIICHUBATb BEPOSTHOCTH pPEAIbHBIX COOBITHH; YMEHHE OIEPUPOBATH
MOHATUSIMM:  CIy4ailHas BeJIMYMHA, pacHpeesieHne BEpOSTHOCTEH,
MaTeMaTU4YeCcKoe OXKHMJIaHHWe, ITUCIEepPCHs M CTaHAapTHOE OTKJIOHEHHUE
CIy4ailHOH  BeNMYMHBI, (YHKIMU pacrupedeNeHuss U  IUIOTHOCTH
PaBHOMEPHOTO0, MMOKA3aTEIHLHOTO U HOPMAJIBHOTO paclpe/iesieHU; YMEHUe
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpEe/eICHUN Ui PEIIeHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOJBI BHIOOPOUYHBIX
HCCJIEOBAHUI; yMEHUE TMPUBOAUTH MPUMEPHI MPOSBIEHUS 3aKOHA
OONBIIUX YHCET B TPUPOJHBIX U OOIIECTBEHHBIX SIBIICHUSIX, yMEHUE
ONEPUPOBATh MOHATHUSMHU: COUYETAHHE, NEPECTAHOBKA, YMCIO COYETAHUM,
YUCJIO  TIEPecCTaHOBOK; OuHOM  HplOTOHA; yMeHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKThl U PACCYKACHUS AJIs PEIICHUs 3a7ad; OIEHUBATh
BEPOSITHOCTH PEAbHBIX COOBITUI; COCTABJISITH BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHNHA yTia, IJIOCKANA YToJl, IBYTPaHHBIA
yroj, TpEXIPaHHBIA YIrojl, CKPELUIUBAIOIIKECS IIPSIMBIE, [1ApaUICIbHOCTD U
NEPNCHAUKYIIAIPHOCTE IIPAMBIX H HJ'IOCKOCTGf?I, Yroia MeEXAy IIpsIMBIMHU,
Yroja Mexay IMpsMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSMH,
pacCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY IpPSMBIMU,
pacCTOSIHUE MEXKIYy IIIOCKOCTSIMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3YYCHHBIC (baKTBI U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPY’KAIOIIETO MHpa; CTPOUTH MaTeMaTHYeCKUe
MOJEIM C IOMOLIbK) TE€OMETPUYECKMX IOHATHA W BEJIWYUH, DPEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3ala4n

10

YMeHue omnepupoBaTh MOHATHUSAMH: IUIOMAIL (PUTYPBI, 00BEM (QUTYPHI,

MHOTI'Or'paHHUK, HpaBHHBHBIﬁ MHOT'OTpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
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Ky0, mapajienenures, OpuU3Ma, NHpamuiaa, (Urypa U TOBEPXHOCTb
BpallleHus, UWIUMHAP, KOHYyC, map, cdepa, miuomanb chepsl, MIOMaIL
MOBEPXHOCTH NHUPAMHUJBI, TMPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoa,
MPSAMOYTOJIBHOTO NapajUieenuneaa, HUpaMuabl, HNPU3Mbl, LHWIMHIpPA,
KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHIPA,
NapajyieJbHblE OCH WJIM OCHOBAHMIO, CEYEHUE IIapa, IUIOCKOCTb,
Kacaromascsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTH CEYeHHUE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpallleHUs, UX CEUYECHHUS, B TOM YHCIIE C IIOMOIBIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE MPHUMEHSITh CBOMCTBA T'€OMETPUUYECKUX (DUTYp, CaMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENEHHS U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOICTBaX M MpHU3HAKAX TEOMETPUYECKHX (uryp, oOOCHOBBIBATH WU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccu(UKauuioo Quryp 1o
pa3jMYHBIM TpPU3HAKAM, BBIMONHITH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajjieNIbHbli TIepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0100Us, TNOAOOHBIE (UIYPBI; YMEHUE
pacrio3HaBaTh paBHble U IMOJ00HBIE (GUTYphl, B TOM 4YHCJIE B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIB30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
peLIeHUH 3aJay; HaXOJUTh TEeOMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJI,
IoImaab, 00BEM) NpU PElICHUH 33/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB H
U3 peajbHOM KHM3HHM;, YMEHHME BBIUUCIATH T'€OMETPUYECKUE BEIUYHHBI
(umHA, yroN, IUIOMmAaab, OOBEM, IUIOMIAh HMOBEPXHOCTH), HCIONIB3YS
U3y4eHHbIe (OPMYJBI MU METOJbl, B TOM YHMCIE: IUIOMAAb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYyca, UWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
NpPSIMOYTOJBHOTO  MapajlieNienumeia, MUPaMUAbl, MPU3MBL, IHIHHIIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp
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YMeHue ornepupoBaTh MOHATHUSIMH: MPAMOYTOJIbHAS CHCTEMa KOOPIHMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPAWHATHl BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3lioKEHHWE BEKTopa Mo Oas3ucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YION MEKIY
BEKTOpPAMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYCCKUX 3a4a1 U 3a/la4 JpYTHUX y‘-IGGHBIX npeamMcToB
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YMenue BBI6I/IpaTb HOI[XOI[SII_L[I/If/'I MCTOA AJId PCIICHUA 3a/la4r, IOHMMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHH IIPHUPOJHBIX H O6H.I€CTBCHHBIX
npoueccoB u SIBJIGHHﬁ; YMCHHUC pacCiio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IIPUMEPbI MATEMATUICCKUX

OTKPBITHM POCCUMCKON U MUPOBOW MaTeMAaTHYECKOW HAYKHU
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HEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEN

12 Panmonanbupie uyucna. OOBIKHOBEHHBIE W JIECATHYHBIC JpoOW, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmerndeckuit KOpEHb HaTypajibHOU CTCIICHH. HelictBus c
' apu(MeTHUECKUMH KOPHIMHU HaTypaibHOH cTeNeHn

14 Crenenp ¢ nenbiM mokazateneM. CTelneHb € PAalMOHATIBHBIM IOKa3aTEJIeM.
' CBoiicTBa cTENEHU

15 CuHyc, KOCMHYC M TaHICHC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIE JOrapu(MbI

JeiictBuTtenpHble uucia. ApudMeTnyeckue olepaluud C JIeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYTJICHUS, NMPUKUAKA U
OLICHKA PE3YJIbTATa BEIYUCICHUI

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommuiekcHbie uncia
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [{enbie u IPOOHO-pAlIMOHANBHBIE YPAaBHEHHS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECcKie ypaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHble U TOrapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpruveckrne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHI 1 HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULIbI
3 OyHKIMH U TpaduKu
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Oyukws, cnocoObl 3amanus GyHKuu. ['paduk Gynknuu. BzaumHo oOparHbIe

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKIMU. [lepruogumueckue GpyHKIuM
OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHWH ¢yHkuun. Hymm ¢dyHkimm.
32 [IpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.
' Makcumymbl 1 MUHMMYMBbI (QyHKIMHA. HaunOosnbliee U HauMeHblIee 3Ha4eHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CrenenHas (yHKIMsS C HaTypaJbHbIM U LEJNbIM IOKazatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspsiBa. AcuMnToThl TpadukoB QyHKIui. CBoiicTBa (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
38 Apudmernueckass W reoMeTpuueckas nporpeccuu. Dopmyna  CIOKHBIX
' IPOIICHTOB
4 Hauana matemaTndeckoro aHaausa
[IpousBonnas Gynkuuu. [IponsBonnsie >nemMeHTapHbIX QyHKUIUi [Ipnmenenue
4.1 IPOM3BOJHONW K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HanOobIero 1 HAaMMEHbIIETo 3Ha4eHUs (PYHKINUU Ha OTpe3Ke
4.2 [TepBooOpaznas. MuTterpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOXecTBO, orepaluy Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTE U cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpust
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BpaLCHUS
7.5 Koopaunatsl 1 BEKTOPHI
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