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HOACHUTEJIBHASA 3AIINCKA

VY4eOHsiii Kypc «Anrebpa W Havaga MaTEeMaTHYECKOTO aHAIM3a» SIBISAETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B IPOrpaMMe CpeIHEro odiero oopa3oBaHMS,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeYrMBaeT WHCTPYMEHTAIbHYIO 0a3y IS
U3yUEHUSI BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hopMHUpYET
JOTHYecKoe U abCTpakTHOE MBIIIICHHE 00y4Yalouuxcs Ha ypOBHE, HEOOXOAUMOM
I OCBOSHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BaIOT
YHHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOW HaykH, KoTopas (opMmyiaupyeT cBou
JOCTH)KCHHS B MaTeMaTHIECKOH dopMme.

VYueOHblll Kypc anreOpbl U Hayajdl MaTEMaTUYECKOIO aHalu3a 3aKJIaJbIBacT
OCHOBY JJIsi YCIEHIHOTO OBJAJACHHUS 3aKOHAMU (PHU3UKHU, XUMHUHU, OHOJIOTHUH,
NOHUMaHUSI OCHOBHBIX TEHJICHINI pa3BUTHs YKOHOMUKH M OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX JJs JaJbHEWIIero oopa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpems oBlaZeHHE aOCTPAKTHBIMH U JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSIMU ainreOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTUHHOCTB, JIOKa3bIBAaTh
YTBEPKICHHUS C MOMOIIBI0 UHAYKLUUU U PacCcyXJaTh JEIyKTHUBHO, HCIIOIb30BaTh
0000IIeHNe M KOHKpETH3aluio, a0CTparupoBaHWE W AaHAJOTUIO, (POPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueGHoOro kypca «Anredbpa M Hayajla MaTeMaTH4E€CKOIrO
aHaJIM3a» 00y4Yarolluecs IMOJIy4aloT HOBBIM ONBIT pElleHUs MPUKIAJHBIX 3a/aad,
CaMOCTOSITEJILHOTO TOCTPOCHUSI MAaTEMaTUYECKUX MOJIEIEN peabHbIX CUTYalluH,
UHTEpIpETallid  TOJYYEHHbIX  pELIeHWH, 3HAaKOMATCS C  [pUMepaMu
MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEH B NPHUpOJIE, HAyKe U HCKYCCTBE, C
BBIJIAIOLIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblil Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIUAIOM,
KOTOpBI peanu3yercs Kak 4epe3 ydeOHbl MaTepuan, CHOCOOCTBYIOLIUIA
(OpMUPOBAaHUIO HAYYHOI'O MHPOBO33PEHHUS, TaK M 4yepe3 crneuuduky ydeOHOM
JESITEIbHOCTH, TPEOYIOLIEH MPOJOKUTENbHONM  KOHLEHTpallud BHUMAHMUA,
CaMOCTOSITEJIbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYyYEHHBIN pE3yIIbTar.

B ocHOBe MeTouKHN 00y4eHHs anredpe U HauajaaM MaTeMaTHIECKOT0 aHalTn3a
JIEKUT AEATEIbHOCTHBIN PUHIUI 00y4EHUS.

B ctpykType yuebHOrO Kypca «Anredpa 1 Hadyajaa MaTeMaTUYECKOTO aHAITA3a)
BBIJICTICHBI  CIICAYIONINE COJEp)KATeIbHO-METOquUeckne JmHuu: «Yucaa u

BbIUMCIICHUSD», «DyHKIMM U Tpadukn», «YpaBHEHHs U HepaBeHCTBay», «Hauamna
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MaTeMaTH4eCcKoro aHaiausa», «MHoOxkecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOJUUECKUE JIMHUUA H3YyYAlOTCd Ha NPOTSHKEHUU ABYX JIET
oOy4eHHs Ha YPOBHE CpeJTHETO 00I1ero 00pa3oBaHusi, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ IOCTEIIEHHO HACHIIIAsCh HOBBIMH TeMaMU U pasneiaMu. J[aHHBIA yIeOHBIH
KypC SIBIISIETCSI MHTETPATUBHBIM, IMOCKOJIBKY OOBEAMHSIET B cebe CcoJlepiKaHue
HECKOJIBKUX MaTE€MaTUYECKUX TUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHS,
MaTEeMaTH4YEeCKUI aHaJu3, TEOPUSI MHOKECTB, MaTEMaTUUYecKas Jioruka u apyrue. [1o
Mepe TOTO Kak 00ydJaronuecs OBJIaIeBAOT BCE Oojiee MUPOKUM MATEeMATUUECKUM
arraparoM, y HUX MOCIIeI0OBaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEMAaTHYECKYI0 MOJC/Ib PEaJbHOM CHUTyallud, NPUMEHSTh 3HAHMS,
MOJIydEHHBbIE TIPU H3YyYEHHH Y4eOHOTO Kypca, IS PELICHHS CaMOCTOSITEIhLHO
chopMyIHpOBaHHON MaTeMaTHYeCKOW 3a7adyu, a 3aTeM HHTEPIIPETUPOBATH CBOM
OTBET.

ConepkartenbHO-MeTOAMYECKas JUHUSA «YHucia U BBIYMCICHUS 3aBEpIIACT
dbopMupOBaHUE HABBIKOB UCMOJIb30BAaHUS JCHCTBUTEIBHBIX YKCEI, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI0 00111ero 00pa3oBanus. Ha ypoBHe cpeaHero oo0riero
oOpazoBaHus 0coboe BHHMMaHUE yjenseTcs  (GOPMUPOBAHUIO  HABBIKOB
pallMOHAJIBHBIX BBIYMCIICHUH, BKJIIOYAIONIUX B C€0s MCIOJIb30BAHUE Pa3THMUYHBIX
dbopM 3amucu yuciaa, yMEHUE JeNlaTh MNPUKUJKY, BBIMNOJHITH MPUOIMKEHHBIE
BBIYMCJICHUS, OIICHUBATh UYWCIIOBBIE BBIPAKEHUS, padOTaTh ¢ MaTEeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAaKOMbIE OOYYarOIIMMCSI MHOXKECTBAa HATYypaJIbHBIX, IEJIBIX,
pallMOHAJIBHBIX W JICUCTBUTENIBHBIX  YHCEN  JIOMOJIHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4Hcel. B KaxaoM M3 3ITUX MHOXECTB pPacCMaTpUBaIOTCS
CBOMCTBEHHBIE €My crenuduuecKkue 3aJadud W OIepaluu: JIeJIEHUe Haleso,
OTNIEPUPOBAHUE OCTaTKaMM Ha MHOXECTBE IIEJIBIX YHCeN, OCOOble CBOWMCTBA
pallMOHANIBHBIX U UPPAIMOHAIBHBIX YHCEIl, apu(METUUECKUE OMEpaIluu, a TakkKe
U3BJICUCHUE KOPHS HATypajIbHOM CTENEHU HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
bnarogapst mocnenoBaTeIbHOMY PACHIMPEHUIO KPYra MCIOJIb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSMHU MX NMPUMEHEHUS JI PEIICHUs Pa3auyHbIX 3a/1ad
dbopMupyeTcst pencTaBieHne 0 SANHCTBE MaTEMaTHKH KaK HAyKH W €€ pOJH B
MOCTPOCHUU MOJEJIEH peajbHOr0 MHpa, IMIHUPOKO HCHOJB3YIOTCA O0O0OIIeHUE U
KOHKpPETHU3aIIUsl.

JIunust «YpaBHEHUS W HEPABEHCTBA» pEAM3YyeTCs] Ha MPOTSKEHUU BCETO
oOy4eHHs Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
paznene IlporpamMmbl OpPeayCMOTPEHO pEINIEHUE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbTare OOydYaroIIMecs OBIAJCBAIOT PA3IUYHBIMH METOJIAMU  PEIICHUS
palMOHANBHBIX, HPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUYECKUX U

TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
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cozepkalmux napaMmerpel. IlolydeHHbIE YMEHHsSI IIMPOKO MCHOJB3YIOTCS IpHU
UCCIIEJOBAHUN (YHKIMM C MOMOILBIO MPOU3BOJHON, MPU PEHICHUH MPUKIATHBIX
3aJla4 M 3a]a4 Ha HaXOXKJIeHuEe HauOOJbIINX U HAMMEHbIIUX 3HAUYEHUN (PYHKIIHH.
JlaHHas copepkaTenabHas JIMHUS BKIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBIMOJNHATh  pacuéTel 1o  (opmynaM, mpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKe BBIPAXKECHHI,
CoJiepKallluX CTeNeHu U Jiorapudmbl. bmaromaps u3ydeHuio aiaredpanyeckoro
MaTepuana IpoUCXOAUT albHeIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yJarouumxcs, GOpMUPYIOTCS HABBIKM JCIYKTUBHBIX PACCYXKICHHM,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraet 3QpexTuBHbIC
UHCTPYMEHTHI Il PEIICHUS NPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a/ad,
HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKHU.

CopnepxxarenbHo-MeToauueckass JuHUS «DyHKIMM U Tpa@uKU» TECHO
NeperieTaeTcs ¢ JIPYTMMU JIMHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaina. V3ydeHue crerneHHow,
M0Ka3aTeNbHOH, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, HUCHOJIb30BaHUE (DYHKIMI U1l perieHus 3afad U3 JAPYrux y4eOHbIX
PEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHUYECKUM aHAJIU30M,
TaKk U C PEIICHHEM ypaBHEHUM W HepaBeHCTB. llpu 3Tom OoibIIOE BHMMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BBIpAaXKaTh (OPMYJIAMH 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuai 3Toil cosiepKaTeIbHON JMHUU HAIlEJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, [TO3BOJISIOIIMX BEIPAXKATh 3aBUCUMOCTH MEK/1y BETUUMHAMU B PA3JIMYHOM
dbopme: aHanuTHYECKOM, rpadudeckoit u coBecHou. Ero nzyuenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTU K OOOOIIEHUIO U
KOHKPETHU3ALMH, UCTIOIb30BaHUIO aHAJIOTHIA.

CopepxarenbHass JuHug «Hauvana mMaTeMaTH4YecKOro aHajiv3ay MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPYI KaK MAaT€MaTHYECKHX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYMHBIX OOY4YaoOIUMCS, TaK KaK Y HHMX TMOSBISETCS BO3MOXHOCTH CTPOHUTD
rpaduKu  CIOXKHBIX (YHKIMM, ONpeAessiTh MX HAuOOJbIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpeHHsI TmpoueccoB. JlaHHas coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaT€MaTHYECKUX MOJIENE pealbHbIX CUTYyalHid,
NO3BOJISIET HAXOIUTh HAWTYy4YIEE PEIICHHUE B IPUKIIAHBIX, B TOM YUCJIE COL[UAIBHO-
SKOHOMHMYECKHMX, 3a/]a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOIO aHalIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO, (POPMajIbHO-TOTMUYECKOTO U KPEaTHBHOTO

MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHUU pACIO3HABaTh TMPOSBICHUS 3aKOHOB
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MaTeMAaTUKH B HayKe, TEXHUKE U UCcKyccTBe. O0ydaromuecs y3HaloT O BBLAAIOIINUXCS
pe3ynbTaTax, MOJYUYCHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKU KaK HAayKH, U 00 HX
aBTOpax.

CopnepxarenbHo-MeTOIMYECKas TUHUA «MHOXKECTBa U JIOTMKa» BKIIIOYAET B
ceOs 3JIEMEHThl TEOpPUUM MHOXKECTB M MaTeMaTH4YeCKOW JIOrMKu. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHUS POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U Tpe/ylaraloT Haubosiee yHMBEpPCAIbHBIA $I3bIK, OOBEIUHSIOIIMM BCE pa3/esbl
MaTEeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHUECKHE
IUCIMIUIMHBL ¥ WX TPWIOKCHHWs B eauHOe I1enoe. [lodToMy BaxkHO IaTh
BO3MOXKHOCTh OOy4YarIIeMycsli TOHHUMATh TEOPETHUKO-MHOXECTBEHHBIA S3bIK
COBPEMEHHOW MaTeMaTHKH M WCIOJB30BaTh €r0 JIsi BBIPAKECHHUS CBOUX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMAaTHKH KaK HAyKH CJeIyeT IpHU3HaTh
CBOWCTBEHHYIO € CTPOTOCTh OOOCHOBaHWI W CIIEJJOBaHHE OIpPEACTIEHHBIM
npaBWjiaM  IOCTPOCHHSI  JOKa3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTUYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yJaromxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKICHHUS HA OCHOBE JIOTUYECKUX
npaBwil, POPMHUPYET HABBIKA KPUTUIECKOTO MBITILIICHUSI.

B yuebHoM kypce «Anrebpa W Havajga MaTEMaTHYECKOTO aHAIU3a»
IPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJEIHPOBAHUS, KOTOpPHIE MPU3BAHEI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJENEH peaibHbIX
CUTyalllii, WCCIEeNOBaHUS STUX MOJENEH C MOMOIINBI0 amnmapara aiareOpsl u
MaTeMaTUYECKOTO aHalu3a, MHTEPIpPETallid TOJYyYEHHBIX pe3ynbTaToB. Takue
3aJJaHus BIUIETEHBI B K&XK/IBIA U3 pa3IeNioB MPOTPAMMEI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IMUPOKO HCIOIB3YeTCs U PEIIeHUs NMPUKIaTHBIX 3amad. [lpu
pEIIEHNH  peaNbHBIX  MPAKTHUECKUX  3a7ad  OOydarolluecss  pa3BUBAIOT
HaOII0JaTeTbHOCTh, YMEHHE HAaXOJWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOIB30BaTh ~ AHAJIOTHIO, 0000IaTh U KOHKPETH3UPOBATH  MPOOJIEMY.
JlesTensHOCTh 1O  (POPMHPOBAHUIO HABBIKOB PEIICHUS NPUKIATHBIX 33734
OpraHmM3yeTcs B MPOIlecce U3YUeHHs BCeX TeM y4eOHOro Kypca «AnreOpa u Havasna
MaTeMaTUYECKOTO aHATTN3a.

Ha wu3yuenue yuebOHOro kypca «AnreOpa M Hayajlla MaTeMaTHYECKOro
aHanuza» otBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BHIYMCICHUSA

Panmonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, TMPOIICHTHI,
OeckoHeuHble Tepuoanueckue Apoou. [Ipumenenue npoOedt U MPOIEHTOB IS
pelLIeHUs PUKJIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIIEH 3HAHUM U PEaJIbHOM KU3HU.

JenictButenbHble 4ucia. PanuoHanbHBIE W UppaUMOHAIbHBIC YHUCIIA.
ApudmMernyeckue  omepalMd ¢ JICWCTBUTEIBHBIMM  YHUCIaMH.  Moaynb
JEHCTBUTEIBHOTO YKCIIa U €ro cBOMCTBA. [IpubnmKEHHbIE BBIYMCIICHUS, TPABUIIA
OKpYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BHIYMCICHU.

Crenenp ¢ uenbiM nokazareneM. buhom Hbrotona. Hcenonb3oBaHue
noaxosen GopMbl 3aMUCH AEUCTBUTEIbHBIX YUCEN ISl PEHICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTYpPaJIbHOM CTEIIEHU U €T0 CBOMCTBA.

CreneHb C palMOHAJIbHBIM IOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICCTBUTEIILHBIM MMOKAa3aTEIEM.

Jlorapudm uyucna. CoiictBa Jnorapudma. JlecsaTuuHble W HaTypalibHbIE
Ja0rapu(MBsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXICCTBEHHBbIE MpeoOpa3oBaHusi. YpaBHEHUE, KOPEHb
ypaBHEHUsA. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HEJBIX U APOOHO-PAITMOHATBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOTOYJIEHBI OT OJHOM NEpeMEeHHOW. JleneHne MHOroujieHa Ha
MHOTO4JIEH C OcTaTKOM. Teopema be3zy. MHorousneHs! ¢ 1ienbiMu KO3 hUIMeHTaMH.
Teopema Buera.

[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUM, COAEPKAIINX CTETIEHU U KOPHHU.

HNppauunonanbHbie YpaBHEHUS. OcHoBHbIE METO/IbI pelLIeHUs
UppaIlMOHATBHBIX YPAaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS MOKa3aTEIbHbBIX
YPaBHEHHM.

[IpeoOpazoBanre BEIpAKEHHM, COACPIKANTUX JTOTAPU(MEI.

Jlorapudmudeckue YpaBHEHHUS. OcHoBHBIE METO/IbI pelLIeHus
JorapuMUYECKUX YPABHCHHI.

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 22,10.26 09:36 (MSK) MNpocTas noanucb




OcHoBHbIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIPAKECHUU. PelieHne TpuroHoMeTpruIeCKUX YpaBHEHUM.

Pemenne cucreM nMHENMHBIX ypaBHEHHMM. Marpuia CUCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpeaenuTesb MaTpUILIbl 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOWCTBA,
BBIYMCJIEHUE €r0 3HAUYECHUS, MPUMEHEHUE OMPEAECIUTENS ISl PEIUICHUS CHUCTEMBI
JIMHEWHBIX YpaBHECHUHW. PemeHue NnpukiIagHblX 3a4a4 € IMOMOUIBK) CHUCTEMBI
JIMHENHBIX ypaBHeHUW. VccnenqoBanue noCTpOEHHOW MOJIENN ¢ TOMOUIBI0 MaTPHIL
Y OIIPEACIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH pPeajbHOM CHUTyallUH C [OMOUIBIO
yYpaBHEHU W HepaBeHCTB. lIpuMeHeHHWE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 001acTe HAyKU U peaibHOM KU3HU.

DOyHKuMH U rpapukn

dyHKIMA, CcrnocoObl 3amanus ¢GyHKUUH. B3aumHO 00paTHBIE (DYHKIUU.
Komnosunust ¢ynkumit. I'padux ¢dyHKmu. DnemMeHTapHbIE MNpeoOpa3oBaHUs
rpa@uKoB (yHKIUMA.

Ob6nactp ompeneneHuss 1 MHOKeCTBO 3HaueHud (yHkuuu. Hymu QyHkuum.
[TpomexyTku 3HaKonocTosiHCcTBa. YETHBIC W HEUETHBIE PyHKIMU. [lepruoanueckue
byakuun. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MHUHUMYMBI
dbynkuun. Hanbospiiiee 1 HauMeHbllee 3HaueHus GyHKIIMU Ha TTPOMEXKYTKE.

Jluneiinasi, KBaJpaTUyHass W JPOOHO-IMHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKoB.

CrenenHast GpyHKIMS ¢ HATypaJIbHBIM U LI€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoicTBa U rpaduk KOpHS N-0i CTENEHN KaK (yHKIUU 0OpaTHOM CTENEeHU
C HaTypaJIbHbIM IMOKA3aTEJIEM.

[loka3zatenbHass W jorapupmuueckas (QyHKIHMH, UX CBOMCTBA U TI'paPUKH.
Hcnonb3oBanue rpa@ukoB GyHKUUN IS peLICHUs YpaBHEHUM.

Tpuronomerpuyeckass OKPYKHOCTb, OIpPENEIECHUE TPUTOHOMETPHUUECKUX
(YyHKIMI YUCIIOBOTO apryMEHTAa.

@DyHKIHMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax M SIBICHUSIX.
['paduixm peasibHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IOCIEIOBAaTEIILHOCTEH. MeTton
MaTeMaTH4eCKOM MHAYKIIMA. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEILHOCTH.
Hcropusi BO3HUKHOBEHHS MaTEMaTHYECKOTO aHalM3a KakK aHaln3a OCCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reoMeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOILIEH reOMETpHUECKOMN

IPOTrpeCcCru. JIMHENHBIN U 3KCOHEHIIMAIBHBIN pOCT. Yncno e. Dopmyiia CII0XKHBIX
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NpoleHTOB. Mcrmonb30oBaHWE TMPOTPECCUU JUIS  PEIICHUS peabHbIX 3a7ad
MPUKJIAHOTO XapaKTepa.

HenpepeiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadukoB ¢ynkiui. CBoiicTBa (GYHKIMNA HEMPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB A DEIICHUs HEpaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPHIBHBIX
byHKIUHN U1 penieHus 3aay.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKUN U
bu3MUeCKuil CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeabHOU K Tpaduky QyHKIIHUH.

[IpousBoanble  aneMeHTapHbIX  (QyHKiuWA.  [IpousBomHass ~ CyMMBI,
IPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU (DYHKITUH.

MHoxecTBa M JIOTHKA

MHOXeCcTBO, ONepaly HaJ MHOXECTBAMH U HX CBOMCTBa. JluarpaMmel
Oiinepa—Benna. [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —ammapara  Jijis
OMKCAaHUS peaJbHBIX NPOLECCOB M SBJICHUW, MPU PEIICHUU 3aJad U3 JPYrux
y4€OHBIX MPEMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIC YPaBHEHUSI.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbubie u nensie yucna. [IpumeHeHne npu3HAKOB JAEIUMOCTU LENbIX
yycell, HauOombInui oOmumi aenutens (mamee — HOJI) m HamMmeHbimee ooOimee
kpaTtHoe (nanee — HOK), octatkoB o Moay:nto, anropurmMa EBKiauaa ans pereHus
3a/1a4 B LEJIbIX YHCTIAX.

KommnekcHble uucna. AnreOpanyeckass W TpUTOHOMETpUYecKas (OopMbl
3aMUCU KOMIUIEKCHOTO 4Hcia. ApuUpMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTreneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEIl JJIs1 pelIeHus] GU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI
U CUCTEMBI-CIEACTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  ypPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOABI PEIICHUS TIOKA3aTCIbHBIX H  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.
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OCHOBHBIE METOJbI PELICHHS] CUCTEM M COBOKYINHOCTEH palMOHAIbHBIX,
UppalMOHAJIbHBIX, IOKA3aTEeIbHBIX U JJOTapU(PMUUECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTpaMHu.

[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX
3aJa4 U 3a/1a4 U3 pa3iIMyuHbIX 00JacTeil HAyKH U peanbHON KU3HU, HHTEpIpeTalus
IIOJIyYE€HHBIX PE3YJIbTaTOB.

DOyHKUMH U TpaPpukn

I'padpux kommosurmm Gyukumii. ['eomerpudeckue o0pas3bl ypaBHEHUN H
HEPABEHCTB HA KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpryeckue GyHKIHMU, UX CBONCTBA U IpapuKu.

I'papmyeckue MeTOAbl pellleHUs ypaBHEHUW U HepaBeHCTB. ['paduueckue
METO/IbI pELIEHUS 3a/1a4 C IapaMeTpaMu.

Hcnonp3oBanne rpadukoB (yHKUMH JJI1 HCCIENOBAHUS IPOLECCOB H
3aBHCHUMOCTEM, KOTOpbI€ BO3ZHUKAIOT IPU PEIICHUU 3aJad U3 JPYTrux y4eOHBIX
PEIMETOB U PEAIbHOU KU3HHU.

Havana mareMaTH4ecKoro aHajim3a

[IpumeHeHue nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
skcTpeMymbl. HaxoxaeHre HanboapIero 1 HAMMEHbIIEro 3HaYeHU N HelpepbIBHOM
(GYHKIIMU Ha OTpE3KE.

[IpumeHeHne NPOU3BOJHON ISl HAXOXKJIEHUS HAWIYYIIEro pEIIeHHUs B
OPUKJIAJAHBIX 3ajlayax, JUIsl OINPEJEJICHHs] CKOPOCTH W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION WK TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuia HaxoXaeHUs TepBOOOPa3HBIX.

NHuterpan. ['eomeTpudecknil CMbICI MHTErpajia. BerauciaeHue onpener€éHHoro
uHTerpaia no popmyne Herorona-JIeitonuua.

[IpumeHeHue wHTErpana s HaxOXKJIEHUs IUIOWAAell IUIOCKUX (uUryp u
00BEMOB T€OMETPUUECKUX TET.

[Ipumepsl pemiennit auddepeHuuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE pEATbHBIX TPOIECCOB C€ MOMOUIbI0 U depeHInanbHbIX
YPaBHEHHM.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCKOro BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUHUCKOI0 OOIIECTBA, TPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS PpA3JIUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYD
rpakJaaHCcKoro  ofOmiectBa  (BBIOOPBI,  ONPOCHI M JIPyroe), yMeHHE
B3aUMOJEICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIUSMUA U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAaHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JAYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTHKEHUN HAYKHU U ICSITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMYUBOIO OYIyIIETO;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUN, pACCYKIEHUM, BOCIPUUMUYUBOCTH K
MaTEMAaTHYECKUM aCIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEeMAaTUYECKUE 3HAHUS B
WHTEPECax 3I0POBOTO U OE30MacCHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETYIsipHAs hU3HUEcKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN S TENLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyNIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
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MaTEMaTUKOH M €€ MPHIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud W peaau3oBBIBaTh COOCTBEHHBIC KHU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa30BaHHIO U
caM0OOpa30BaHUI0 Ha MPOTSHKCHHHM BCEH JKM3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHN MTPAKTUYCCKUX 3aJlad MaTEMaTHYECKOM HAIpaBJICHHOCTH;

7) IKOJIOTHY€CKOTO BOCITUTAHHSA:

c(hOPMHPOBAHHOCTh  JKOJIOTHMYECKOW KYJIbTYPhI, IIOHMMAaHHC BIIMSHHUS
COIMAIBHO-PKOHOMHYECKHUX IPOIIECCOB Ha COCTOSHHUE MPUPOJIHON M COLUAIBLHOMN
Cpeibl, 0CO3HAHHUE TJIO0AIBHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTeMaTHYSCKMX 3HAHWW JUIS pPEIICHWS 3a7ad B 00JacTH
OKpYXalollel cpefpl, IUIAHUPOBAHUE IIOCTYIIKOB W OIEHKH WX BO3MOXHBIX
TIOCJICJICTBUM IS OKPYKAFOIICH CPeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIICCTBEHHOMN MPAKTUKH, TOHMMaHUE MaTEeMaTHYECKON
HAyKH Kak c(hepbl YETOBEUCCKOU JEATEITLHOCTH, STANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUTSL Pa3BUTHS ITUBUIN3AINN, OBJIQJICHUE SI3BIKOM MAaTEMAaTHKH U MaTEeMaTHYCCKOM
KYJIBTYPOH KaK CPEJICTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJIEIOBATEIBCKYIO NEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/JbHbIC YHHUBEPCAJIbHBIC YYeOHbIC AeHCTBUSA

ba3oBble jlornyeckue aeiicTBuA:

BBISIBILITH U XAPAKTEPU30BATh CYLIECTBEHHBIE NPHU3HAKH MATEMATHYECKHX
OOBEKTOB, TOHATHI, OTHOLWIEHUH MEXAYy MOHATUAMH, (HOPMYIUPOBAThH
ONpeJIeIeHNs] MOHATUI, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KiaccU(UKaLuy,
OCHOBaHMS 1J1s1 0000ILIEHNS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJIUMOIO aHAIN3a;

BOCIIpUHUMATh,  (QOPMYIUPOBaTH W NPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUNS
B (haKkTax, JaHHBIX, HAOMIOJCHUSX M YTBEPXKICHUSX, MPEATaratb KpUTEPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JienaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKIIOUYECHUM, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOI0), BBICTPAUBATh apTyMEHTALMIO, IPUBOAUTH IPUMEDPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHbIE CY>KICHHSI U BHIBOJIBI;
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BBIOMpaTh croco0d perneHuss ydeOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUS, BHIOMpaTh HanOOoJIee MOIXO AN ¢ yUETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciearoBarebCcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUM WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MPOOJieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro 00beKTa, sIBJIEHUs, MPOoIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMH, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
NPOBEIEHHOTO  HAOJIOJIEHUSI, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOIecca, a TakKKe BBIIBUTATH
IIPEATIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIIATH JACPUIUTEI WHOOPMAIUH, TaHHBIX, HEOOXOAMMBIX JIJI1 OTBETa Ha
BOTIPOC U JIJIS PEIICHUS 3a]1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3JTMYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITUIO PA3TUIHBIX BUIOB U (GOpM
IIPE/ICTABIICHUS;

CTPYKTYPHPOBaTh WH(POPMAIIUIO, TPEICTABIATh €¢ B PA3IMUHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJEKHOCTD uHbopMaruu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HEJISIMUA OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUs] TI0 XOJy pEIIeHUs 3aJlauH,
KOMMEHTHPOBATH MOJTYUYEHHBINH PE3yJIbTaT;

B X0Jie 0OCYXKJICHHS 3aJilaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBI,
npoOJjieMbl, pellaeMol 3aJadd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha TOUCK
pelIeHusi, COMOCTABJISITh CBOU CYXKICHUS C CYXICHUSAMH APYTUX YYaCTHUKOB
nuasora, oOHapyKMBaTh Pa3jIUdYUe U CXOJICTBO TMO3UIIMNA, B KOPpPEKTHOU (opme

dbopmMyIUpoOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHHUS;
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IIPEJCTABIATh PE3YJbTAThl PELICHUS 3a]1a4d, SKCIEPUMEHTA, UCCIEI0BAHUA,
IPOEKTa, CaMOCTOSATEIHHO BBIOMpPATh (OpMAT BBICTYIUICEHHUS C YYETOM 3a1ad
IIPE3EHTAIMU U OCOOEHHOCTEH ayUTOPHUH.

PeryisiTuBHBbI€ YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUA

Camoopranusanus:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIISHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJIEKT:

BJIQJCTh  HABBIKAMH  TIO3HABATEIBHOW  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMbIX JCUCTBUI W MBICIUTEIBHBIX MPOIECCOB, X PE3yJbTAaTOB, BIAJCTh
croco0aMu  CaMOTIPOBEPKH, CAMOKOHTPOJISI TpOIecca M pe3yibTaTa PEIICHUS
MaTeMaTHUYECKOM 3aJ1auu;

MPEABHUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPH PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HAWJICHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yIbTaTa IS U YCIOBUSIM, OOBSICHATh MPUUHHBI
JOCTKEHUS WM HEJIOCTIKEHHS Pe3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHNOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ITEJILHOCTD:

MOHUMATh W WCIIOJH30BaTh MPEHMYIECTBAa KOMAH/IHON M WHJMBHUIYyaTbHOU
paboThl mTpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh I1€Jb COBMECTHOU
JeSITENHbHOCTH, TJIAHUPOBATH OPTraHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIbI Pa0OT, TOTOBAPUBATHCS, 00CYKIATh IPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJILKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXaeHHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBAThH
CBOM JICUCTBHUS C IPYTUMHU WICHAMH KOMaH Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIaJa
B OOHmMI MNPOAYKT 1O KPUTEPUsIM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMMO/ICHCTBHUSI.

INPEAMETHBIE PE3YJIBTATBI

Onepatop 3710 000 "KomnaHus "TeH3op"
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K xoniy 00yuenus B 10 kJiacce oOy4daronuiics MOJIy4UT CIASAYIOLINE IPEeIMETHBIE
pe3yNnbTaThl MO OTAETBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO Kypca
«Anrebpa 1 HaYaJla MATEMAaTUYECKOTO aHATTU3a:

Yucia 1 BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIIMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuoguyeckas JapoOb, TMPOIEHThI, HWPPAIUOHAIBLHOE YHUCIO, MHOXKECTBA
pPaLMOHAJIBHBIX U JICCTBUTENBHBIX YUCEI, MOAYJIb IEUCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JpOOM W TPOUEHTHI JJI PEIIeHUS NPUKIAJHBIX 3a1ad U3
pPA3JUYHBIX OTPACIICV 3HAHUHM U pealbHOM KU3HU;

MPUMEHSTh NPUOIKEHHBIE BBIUMCIICHUS, MTPaBUila OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BHIUYNCIICHUN;

CBOOOJHO OMEepUpOBaTH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3alUCH JIEHCTBUTEIbHBIX YUCEN JUIsl PEIICHUS
IIPAKTUYECKUX 3a1a4 U IPEACTABIICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOpPEeHb HaTypaibHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAIBHBIM ITOKA3aTENEM;

CBOOOJIHO OMNEPUPOBATH MOHATHUSMU: JIOTapudM YHCIIA, JECATUYHBIC W
HaTypaJbHbIE JTOrapu(MbI;

CBOOOJHO OMNEPHUPOBATH MOHATHSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YHUCJIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHI€HC 4YHMCJIOBOTO
apryMeHTa.

YpaBHeHUsSI H HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHATHSIMHU: TOXJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHECHUS U YPABHEHUSI-CJIEJICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IMYHblE METOJbl PEIICHUS palMOHAIBHBIX U JPOOHO-
pallMOHANIbHBIX yPABHEHUH, NPUMEHSATh METOJl MHTEPBAJIOB ISl PELICHUSA
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH TMOHSTUSMU: MHOTOWIEH OT OJHON MEpPEMEHHOM,
MHOT'OYJIEH C LETbIMU KOA(PPulneHTaMu, KOPHA MHOTOUJICHA, IPUMEHSTh JICJICHUE
MHOI'OYJIEHa Ha MHOI'OYIEH C OCTaTKoM, TeopeMmy be3y m teopemy Bumera s
pelIeHns 3a1ay;

CBOOOJIHO ONEpPUPOBATh TMOHSATUAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpulla, ONPEAECIUTENb MAaTpPULBl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMpENENuTeNss 2 X 2 JJid BBIUUCICHUSI €r0 3HAYCHUS,
IIPUMEHATh ONPEIACIUTENId ISl PEUICHHUS CHUCTEMBl JIMHEHMHBIX YPAaBHEHUM,

MOICIINPOBATL PCAJIbHBIC CUTyallMW C ITIOMOIIBIO CUCTCMbI JIMHENHBIX ypaBHeHHﬁ,
Onepatop 340 000 "KomnaHus "TeH3op"
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UCCJIEIOBAaTh IOCTPOEHHBIE MOJEINW C TMOMOLIBI0 MaTpULl M ONpeAeIUTENeH,
UHTEPIPETUPOBATD MOJIYYEHHBIN pe3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUW C KOPHAMH JUIsi TpeoOpa3oBaHUS
BBIPAKCHU;

BBIMOJIHATH NpeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUMN, COJIEPKALINX CTEIEHH C
paloHaIbHBIM MTOKA3aTEeNIEM;

UCIIOJIb30BaTh CBOMCTBa norapumMoB VTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKEHUH;

CcBOOO/IHO ONEpUPOBaTh MOHATUSAMU: HppalMOHAJIbHbIE, TOKa3aTelIbHbIE U
norapuMUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHUsI C TOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B UJIU OCYILLIECTBIISS IPOBEPKY KOPHEIL;

OPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIbI AJIsl IpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHU;

CcBOOOIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOoAWMBbIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHECHHIA;

MOJIETTUPOBATh peajbHblE CUTyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAKEHUSI, YpPAaBHEHMs, HEpPaBEHCTBA IO YCJIOBHUIO 3aJadyM, HCCIEAOBaTh
NOCTPOEHHBIE MOJIEJIH C UCIIOJIHb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHM U rPpaPUKHU:

CBOOOJTHO OINEpPUPOBATh MOHATUAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMs GYyHKUUH, rpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QYHKIIHIA;

CBOOOJTHO OINEPUPOBATH MOHATHAMHU: OOJACTh ONPENETECHUS U MHOMXKECTBO
3HaYeHUH QYHKIWHU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CcBOOOZIHO OMEpPUPOBATH MOHATHAMH: YETHbIE M HEYETHBIE (DYHKIIUH,
nepuoanyeckrue QyHKIUH, MTPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (YHKLIHH, HAuOOJblIIEe W HauUMEHbLIEE 3HAaueHHEe (QYHKIMH Ha
IPOMEKYTKE;

cBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIHS C HATypajJbHBIM U
HeNbIM IOKa3aTeneM, IpaHuK CTENEHHOM (PYHKIMU C HATYpaJbHBIM M LEJIbIM
nokaszateneM, rpaduk KOpHsA N-0i cTemneHW Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HaTypaJbHbIM ITOKA3aTENEM;

ONEepUpPOBaTh TMOHATUAMHU: JIMHEHHAs, KBaJpaTH4Has U JPOOHO-TMHEWHas
(yHKLIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(UKOB;

cBOOOIHO OMEpUpOBaTh MOHATHSIMH: IOKa3aTeabHas M Jjorapudmuyeckas
GbyHKIIMM, WX CBOMCTBA M TpaduKH, UCIOIH30BaTh MX TpadUKU IS PEIICHHUS

YpaBHEHUN;
Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 22,10.26 09:36 (MSK) MNpocTas noanucb




16

CBOOOJHO ONEPHPOBATH MOHATHIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpezeseHue TPUTOHOMETPUUECKUX (YHKIIMI YNCIOBOTO apryMEHTa;

UCIOJb30BaTh rpaduku (yHKIOUM I HCCIEAOBaHUS TPOLIECCOB U
3aBHCHUMOCTEN IpU peUIeHUM 3ajad U3 JpYruX y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpaXaTh (hOpMyJiaMu 3aBUCUMOCTH MEXK/y BEIMUNHAMU;

Hayana MmaTeMaTH4eCKOro aHaJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apumeThyeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolIasi reoMeTpudecKasi Mporpeccusi, TMHEHHbBIN U
HKCIIOHEHIIMATIBHBIN POCT, (POpMyJIa CII0KHBIX TPOLIEHTOB, UMETh NPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIB30BaTh IIPOTPECCUM JI PEUICHUS peajbHbIX 3a4ad IPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH NOHATUAMU: [1OCIIEOBATEIBLHOCTD, CIIOCOOBI 3a/1aHUS
II0CJIEIOBATEIIBHOCTEN, MOHOTOHHBIE M OTpPaHWYECHHBIE IIOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXICHUS MAaTEMAaTUYECKOro aHajlu3a KakK aHaiusa
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: HENPEPHIBHBIE (PYHKIIUHU, TOUKU Pa3pbIiBa
rpaduka GyHKIMH, ACUMIITOTHI rpaduKa QyHKINU;

CBOOOJTHO OIEpPUPOBATHh MOHATHEM: (YHKIHUS, HENpepbIBHAs Ha OTPE3KeE,
OPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH AJIs pELICHUS 3a/1a4;

CBOOOJHO OMNEPUPOBATH TMOHATUAMM: TepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMY, KacatenabHas K rpaduky GyHKUNU;

BBIUHCIIATh MTPOU3BOAHBIE CYMMbI, IPOU3BEAECHUS, YACTHOTO U KOMIIO3UIUU
IBYX (DYHKIIMI, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJb30BaTh T€OMETPUUYECKUN M (PUBMYECKUM CMBICT MHPOU3BOJTHOM st
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU: MHOXECTBO, ONEpalMy  Haj
MHO>KECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisl ONUCAaHUs PealbHbIX
IPOLIECCOB U SIBJIEHUI, IPU PELIEHUU 3a]]a4 U3 APYTUX y4EOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH IOHATUSAMH: OIpPEACIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOTO0 O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K koHny oOyuenuss B11 kiacce oOydaromuiics NOJYYHUT CIIEAYIOLIUE
IpeIMETHBIE Pe3yJIbTaThl MO OTIACIbHBIM TeMaM pabodell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MAaTEMaTUYECKOTO aHATTU3ay:

Yucia v BLIYUCTICHUSA:
Onepatop 340 000 "KomnaHus "TeH3op"
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CBOOOJTHO ONEPUPOBATH MOHATHIMU: HATYPAJIBHOE U LIEJI0€ YHCIIO, MHOKECTBA
HaTypaJbHBIX U LEJbIX YUCEN, UCIIOIb30BaTh MMPU3HAKU JEIMMOCTH LEIBIX YHCEII,
HOJl m HOK Hatypa/ibHBIX yuCeNn AJid pEuleHus 3a7ad, MPUMEHSTh alrOpUTM
EBxiuna;

CcBOOOJIHO ONEpUpOBaTh MOHATHEM OCTaTKa 10 MOJIYJI0, 3alUChIBATh
HaTypaJbHbIC YKUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIIATh KOMIUIEKCHBIE YHCIa B anreOpanvyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apu(dMETUYECKHE ONEepali ¢ HUMHU U
U300paXkaTh Ha KOOPJIMHATHOM MIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OMEpUpPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, MOKa3aTelbHbIE U
gorapuMUYECKUe HEPABEHCTBA, HAXOAUTh MX PELIEHUS C  I[OMOIIbIO
PAaBHOCHJIBHBIX MIEPEXO/IOB;

OCYUIECTBJISATh OTOOp KOpPHEM TMpHU pEelIeHUWH TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOOJTHO OIEpUPOBAaTh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoaumble  (OpMYJbl  JUIsl  PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, HPPALUOHAIIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarb palOHAaJIbHbIE, VPPALMOHAIIbHBIE, ITOKa3aTEIbHBIE,
JorapuMUYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
COZIEpIKAIlIE MOJYJIM U IapaMeETPBHI;

OPUMEHSATH TpaduuecKre METO/bl JJIsl PEIICHNs YPaBHEHU U HEPaBEHCTB, a
TaKKe 3a71a4 C mapameTpamu;

MOJIETIUPOBATh pEalbHbIE CUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)XCHUs, YPaBHECHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENN C HCIOJb30BAHUEM allaparta ajireopsl,
MHTEPIPETUPOBATH ITOJYYEHHBINA PE3YJIbTAaT.

DOyHKUUM U TPAPUKU:

CTpOUTHh TpaduKU KOMMOZHIMHU (QYHKIUH C TMOMOIIBIO 3JIEMEHTApHOTO
UCCIIEJIOBAHUS U CBOMCTB KOMITO3UIIMU ABYX (DYHKIIHIA;

CTPOHTH TeOMeTpruUecKre 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPIMHATHOMN
IIJIOCKOCTH;

Onepatop 3710 000 "KomnaHus "TeH3op"
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CBOOOZIHO  OMEpUpPOBaTh MNOHATUAMHU: T'PaQUKH  TPUTOHOMETPUUECKHUX
byHKIIHH;

OPUMEHATh (QYHKIMM I MOJCIUPOBAHUS M HCCIEIOBaHMS pPEabHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHaJmM3a:

UCIIOJIb30BaTh MMPOU3BOJIHYIO Ul UCCIIEOBaHUs (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HauOOJIbIllIEE U HAUMEHbIIEE 3HaYEHUs (PYHKLIMN HENPEPbIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJAHYIO JUISl HAaxXOXKJICHHS HAWIYYIIEero pEIICHUS B
IIPUKJIAJHBIX, B TOM YHUCJIE COMAIBHO-D)KOHOMUYECKHUX, 3a/1a4ax, JJIs ONpeIEICHUs
CKOPOCTH U YCKOPEHUSI MpoIiecca, 3aJaHHOTO (GOpMysIoN WM rpadukoMm;

CBOOO/IHO ONepUpOBaTh MOHATUSIMU: IE€pBOOOpa3Hasi, ONpeAeIEHHbIN
UHTETpajl, HAXOJAUTh NEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIUN M BBIUYUCIATH
uHTerpai no popmyne Hetotona-JIeitonuiia;

HAXOJUTh TUIOLIAAH IIOCKUX QUTYP U 0OBEMBI TeJl C TOMOLIBI0 UHTETpalia;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYE€CKOM MOJICJIUPOBAHUM Ha MpHUMEpe
cocTaBlieHHs TUPPepeHIINaTbHBIX YPAaBHEHUI;

pemarh NpUKIaAHbIE 33Jadyd, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U
(du3znuecKoro xapakrepa, CpeJICTBAMU MaTEMATUYECKOI0 aHAIN3A.

Onepatop 3710 000 "KomnaHus "TeH3op"
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10 KJIACC
KosmuecTBoyacos DJIEeKTPOHHbIE
Ne HaumeHnoBaHnuepasiesioB u (undpposbIe)
n/m | TeMIOpPOrpaMmbl Bcero | KounrpoubHbiepaborsl | [IpakTudyeckuepadoTbi P
o0pa3oBaTesibHbIepecypChl
MHuoxecTBO I[GI\/JICTBI/ITCJII)HBIX
yucesl. MHOro4sieHsbl. Bu6imoreka LIOK
1 ParponanbeHbIe ypaBHeHHUS U 24 1 https://m.edsoo.ru/1568aba3
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIXYPaBHEHUN
) Oynkuuu v rpaduku. CrenenHas 12 1 bubmorexa [IOK
(bYHKIIHS C IeITBIM TOKa3aTeeM https://m.edsoo.ru/1568aba3
Apudmernueckuil KopeHb N-oi Bubanoreka LIOK
3 CTETICHH. 15 1 https://m.edsoo.ru/1568aba3
HppanmonanbHbleypaBHEHUS
4 [TokazarenbHasIPyHKITHS. 10 1 bubmuorexa LIOK
TloKa3aTeTbHBICYPABHEHHS https://m.edsoo.ru/1568aba3
5 Jlorapudmuueckasih yHKIUS. 18 1 bubmorexa LIOK
JlorapudMudecKieypaBHEH S https://m.edsoo.ru/1568aba3
6 TpuronomeTpudecKUEBbIPAKECHUS 29 1 bubmuorexa LIOK
W ypaBHeHws https://m.edsoo.ru/1568aba3

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO

«CpepHsasa O6weobpasoBaTtenbHas LLkona N22» r.Cumcpeponons, MBOY,

KyxHuHa Bepa AnekcaHapoBHa

22.10.26 09:36 (MSK) Mpocras noanuce

Onepatop 340 000 "KomnaHus "TeHzop" —



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

20

IToclie 1OBaTEILHOCTH U 10 1 Bbubmuoreka [{OK
HPOTPECCHn https://m.edsoo.ru/1568aba3
HenpepbIBHbIE)YHKIHH. 20 . bubmroreka [IOK
[IpousBoaHas https://m.edsoo0.ru/1568aba3
[ToBTOpeHmE, 0000MIICHHE, 5 ) bubnuoreka IIOK
CHCTEeMaTHU3alUA3HAHU I https://m.edso0.ru/1568aba3
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11 KJIACC
KouunvecTBo 4yacoB JIeKTPOHHBbIE
Ne (undposrbie)
. HanMeHOBaHnepaweﬂon U TEMIIPOrpaMMbl Beero KOHTpOJ’IbeIe HpaKanecxue 06pa3OBaTeJ11>Hblepecypc
padoThI padoTbI o
1 HccnenoBanue GyHKIMHA € ITOMOIIBIO 29 1 bu6mumoreka IIOK
MIPOM3BOTHOM https://m.edsoo.ru/f11c4afd
bu6numoreka [JOK
2 Hepoobpasias it Hirrerpaz 13 . https://m.edsoo.ru/fl1c4afd
3 I'padviku TpUroHOMETPUUECKUX PYHKIIUH. 14 1 bubnnoreka LHOK
Tpuronomerprueckre HepaBeHCTBA https://m.edsoo.ru/f11c4afd
4 WppannonanpHele, IOKa3aTeNbHbIE U 14 1 bubmmoreka [IOK
norapu()MHYECKHe HEPaBEHCTBA https://m.edsoo.ru/f11c4afd
Cucrembl pallMOHaNbHbBIX, HPPALMOHAIBHBIX 29 1 bu6mumoreka LIOK
MOKa3aTeIbHbBIX U JIOrapU(MHUECKUX YPaBHCHHIMA https://m.edsoo.ru/fl1c4afd
bubnunoreka [HOK
Janasin ¢ napaveTpaNi1 10 ! https://m.edsi(.)ru/fnmafd
bubnnoreka [HOK
> Kosntexerbie wicra 10 1 https:// m.edS(I)lO.ru/f11C4afd
6 HarypanbsHbie u nienbieuncia 10 1 bubmorexa [OK
https://m.edsoo.ru/fl1c4afd
9 [ToBTOpenue, 06001IIeHNE, 21 5 Bubnunoreka [JOK
CHCTEMATU3ALASI3HAHU I https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Koa npo- .
IIpoBepsieMble npeIMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
BEPIEMOTO o0pa3oBaTe/IbHOM MPOrPaMMBbI CPeIHero o01mero oopa3oBaHust
pe3yJibTaTa
1 Yuca u BBIYUCTICHUSA
11 OnepupoBaTh MOHATUSMU: PAIMOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIICHTHI
12 BrimonHsTh apudmeTHuecKkue onepanuy ¢ pairuoHaTbHBIMU U
' JEUCTBUTEIBLHBIMU YUCIaMU
13 BoinonHsITh NpuOAmKEHHBIE BHIYMCIICHHUS, UCTIONB3Ysl MPaBHIia
' OKPYTJICHUS, IENaTh MPUKUAKY U OIEHKY pPe3yJibTaTa BhIYMCICHUN
OnepupoBaTh MNOHATUSIMU: CTETIEHD C LIEIBIM MTOKa3aTEeNEM,
cTaHjapTHasi hopMa 3anucy JeHCTBUTEIHHOTO YUCTIA, KOPEHD
14 HaTypaJIbHOM CTENEHU; UCTI0JIb30BaTh MOIXOIAIIYI0 (PopMy 3amucu
JEHCTBUTEBHBIX YUCEIT JJISl PEIICHUS TPAKTUUECKUX 3a/1a4y U
MPEICTaBIICHUS TAHHBIX
OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC M TAHT'€HC MTPOU3BOJILHOTO
1.5 yTJia; UCTI0JIb30BaTh 3aMKCh MPOU3BOJILHOTO yTiia 4Yepe3 00paTHbIC
TPUTOHOMETpUUECKUEe DYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBRO,
2.1 1eJI0€, pallMOHAIbHOE, UpPAllMOHATILHOE YpaBHEHUE, HEPABEHCTBRO,
TPUTOHOMETPUUECKOE YpaBHEHHUE
59 BrImonHITh peoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U
' pemaTh TPUrOHOMETPUYECKUE YPABHEHUS
Brinonuate npeoOpa3oBaHus LEbIX, pallMOHATBHBIX U
2.3 HUppaIMOHaIbHBIX BRIPAKCHUHN U PEIIaTh OCHOBHBIC TUIIBI 1IEJIBIX,
palMOHAIBHBIX ¥ UPPAIIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB
[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JJIs PEILICHUS
2.4 MaTeMaTHYEeCKUX 3a/1a4 U 3a7a4 U3 Pa3auyHbIX 001acTel HaAyKH U

pealbHOMN KU3HU
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MonenupoBaTh peaqbHbIE CUTYaIlUN Ha S3BIKE aJIreOpbl, COCTABIISATh
BBIPQKECHUS, YPABHEHHUSI, HEPABEHCTBA MO YCJIOBUIO 33/1a4H,

29 UCCIIEIOBATh MOCTPOCHHBIE MOJICNIU C HCIIOIh30BAaHUEM alllapara
anreopbl
3 OyHKIIUK U TpadUuKu
OnepupoBaTh NOHATUSAMU: PYHKIMS, CHOCOOBI 3aAaHUs QYHKIUH,
3.1 00J1aCTh ONpPEENICHHUS] 1 MHOXKECTBO 3HaYeHUM (HyHKIUHU, Tpaduk
GbyHKIIMM, B3aUMHO 0OpaTHbIE (PYHKIIUU
3.9 OnepupoBaTh NOHATUAMU: YETHOCTh M HEUETHOCTh (DYHKIUH, HYJIN
' GYyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
3.3 Ncnons3oBaTh rpaduku GyHKIUN )1 peIICHUS ypaBHEHUN
3.4 Crtpoutb 1 yuTaTh rpaduKu JMHEHHON (DYHKITNHN, KBAIPATHIHOMN
' byHKIMH, CTENEHHON (QYHKIIUH C LEJIbIM MTOKa3aTeIeM
Hcnonb3oBaTh rpaduku GyHKUIUN ISl KCCIIEIOBAHUS MTPOLIECCOB U
35 3aBUCUMOCTEM MPU PEIICHUU 3a/1a4 U3 IPYTuX YUeOHbIX MPEIMETOB U
' peanbHOM KU3HU, BBIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
BEITUYMHAMU
4 Hauana maremMaTndeckoro aHaamsa
41 OnepupoBath NOHIATUIAMHU: [TOCIEIOBATEILHOCTD, apU(PMETUYECKAS U
' reoMeTpuyecKasl Iporpeccuu
OmneprpoBaTh MOHATHAMH: OECKOHEUHO YOBIBAIOIIAs T€OMETPHUIECKasT
4.2 nporpeccusi, cyMma 0€CKOHEYHO YOBbIBaIOIIEH T€OMETPUUECKOMN
POrpeccuut
4.3 3amaBath MOCIEAOBATETLHOCTH PA3IMYHBIMU CIIOCOOaAMU
44 Hcnonb30BaTh CBOMCTBA NOCIEA0BATEILHOCTEN U IIPOTPECCUN [T
' peleHus pealbHBIX 3a7ad MPUKIATHOTO XapaKTepa
3) MHo»xecTBa U JIOTUKA
51 OmnepupoBaTh MOHITUAMH: MHOXKECTBO, ONIEPAIIMH HAJ] MHO)KECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juis OUCaHUs
5.2 peasIbHbIX MPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]a4 U3 IPYTHX
y4eOHBIX MPEIMETOB
5.3 OmneprpoBaTh MOHITHSIMH: OTIPEJICIICHHE, TEOpEMa, CIIEICTBHE,

JOKa3aTCIbCTBO
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11 KIIACC
Kox npo- .
IIpoBepsieMble peaMeTHBIE Pe3yJbTATHI OCBOCHHUS OCHOBHOM
BEpHEMOTo 0o0pa3oBaTe/IbHOM MPOrPAMMBI CpeIHEro 001ero 00pa3oBaHus
pe3yJabTara
1 Hucna 1 BEIYUCIEHUS
OnepupoBaTh NOHATHAMU: HATYpPaJIbHOE, LIEJI0€ YHUCIIO; UCTIOIb30BaTh
1.1 IIPU3HAKU JETUMOCTH LEIBbIX YUCEN, PA3JI0KECHUE YUCIIA HA IIPOCTHIE
MHOKWUTENH JJIsI PELIEHUs 3a/1a4
1.2 OnepupoBath MOHATUEM: CTENEHD C PALMOHAIBHBIM [TOKa3aTeIeM
13 OnepupoBath MOHATUSAMU: JOrapudM YUCa, NeCATUYHBIE U
' HaTypaJibHbIE JJOTapU(PMBI
2 YpaBHEHUS U HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTENEHU Il MPE0Opa30BaHUS BhIPAKECHUI,
2.1 ONIEPUPOBATH NTOHATUSMU: ITOKA3ATEIIbHOE YPABHEHUE U HEPABEHCTBO;
pelIaTb OCHOBHBIE TUIIBI ITIOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB
BrimonusaTe peobpa3zoBaHus BIPAXKESHHM, COAEPKAIINX JOrapu(MBI;
59 OMEepUPOBATh MOHATUAMU: JIOTApUPMUUECKOE YPAaBHEHUE U
' HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUIN
Y HEPABEHCTB
2.3 Haxoauts pemenus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JTUHEWHBIX YPABHEHUN U €€
2.4 pELIeHnE; UCII0JIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN IS PELLICHUS
IIPAKTUYECKUX 3a1a4
95 Haxonute pemennst npoCTENIINX CUCTEM U COBOKYITHOCTEN
' PalMOHAIIBHBIX YPABHEHNN U HEPABEHCTB
MopenupoBaTh peajbHbIe CUTYallUU Ha SI3bIKE aJIreOpbl, COCTABIISATh
26 BBIPA)KCHUsA, YPABHECHM, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4H,
' UCCIIE0BATh ITIOCTPOCHHBIE MOJIEIIN C UCIIOIB30BAaHUEM alrapara
anreOpbl
3 OyHKIMHU U TpaduKu
31 OmneprpoBaTh MOHATUSAMHU: IEPHOIUUECKast PYHKIMS, TPOMEKYTKH

MOHOTOHHOCTH (PYHKITUHU, TOUKH SKCTpeMyMa (DyHKIIMH, HauOOJIbIIee

JIOKYMEHT MOZAMUCAH SAEKTPOHHOM NOANUCHIO
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¥ HaMEHbIlIee 3HaYeHHs PYHKIMU Ha MPOMEKYTKE; UCTIOIb30BaTh X
JUI UcclieqoBaHus (yHKLIMH, 3aJaHHOM Tpadukom

OnepupoBath MOHATUSAMU: TPadUKH MOKA3aTEIHHOM,
norapu(MUYECKON U TPUTOHOMETPUUYECKUX (DYHKIINIA; H300paXkaTh UX

32 Ha KOOPJAMHATHOM IJIOCKOCTH M HCIIOJIb30BATh JUJISl PELICHHUS
YPaBHEHUN U HEPABEHCTB
N300paxkaTh Ha KOOPAUHATHOM TUIOCKOCTU IPpaQUKU JTUHEHHBIX
3.3 YPaBHEHUW U UCTOJIb30BATh UX ISl PEIICHUSI CUCTEMBI IMHEWMHBIX
YpPaBHEHUH
3.4 Hcnonws3oBate rpaduku QyHKIUN A UCCIETOBAHUS ITPOLIECCOB U
' 3aBUCUMOCTEN U3 APYTUX y4EOHBIX JUCIHUIUIUH
4 Hauana MaremaTuieckoro anainunsa
OmneprpoBaTh MOHITUAMHU: HEMIPEPhIBHAS (PYHKIIHS, IPOU3BOIHAS
4.1 (YHKIIMH; UCTIONIB30BATh TEOMETPUUYECKUN U PU3UUECKUIN CMBICIT
MPOM3BOJHOM ISl PELICHUS 3aa4
49 HaxonuTe mpou3BoAHbIC AJIEMEHTAPHBIX PYHKIUH, BEIYUCISATh
' IPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIHI
Hcnonb30BaTh TPOU3BOAHYIO JUISl HCCIIENOBAaHUS (DYHKIIMH HA
4.3 MOHOTOHHOCTb U SKCTPEMYMbI, IPUMEHATh PE3YyIbTaThl UCCIEIOBAHUS
K MTOCTPOEHUIO rpauKoB
44 Hcrnonb30BaTh NPOU3BOIHYIO ISl HAXO0KACHUS HAWITYUIIEr0 pelEHUs
' B IIPUKJIAJHBIX, B TOM YUCJIE COLMUAIBbHO-3KOHOMHYECKHX, 3a/1a4ax
45 OnepupoBath MOHATUSMU: IIEPBOOOPA3HASI U UHTETPaT; IOHUMATh
' reOMETPUYECKUN U (PU3UYECKUI CMBICI UHTErpaja
46 Haxoauts nepBooOpa3Hble 37IeMEHTapHbBIX (DYHKIUH, BBIYUCIATD
' uHTerpai no gopmysne Herotona — Jleitbnuna
Pemats npukiiagHelie 3a1a4d, B TOM YUCJE COLIMATBHO-
4.7 HKOHOMHYECKOTO ¥ (PU3UUYECKOT0 XapaKTepa, CPeACTBAMU

MaTEMAaTHYCCKOI'O aHaJIn3a

JIOKYMEHT MOZAMUCAH SAEKTPOHHOM NOANUCHIO
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INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC
Koxa| IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Hucna v BBIYUCIIEHUS
Parmonanbubie uncia. OOBIKHOBEHHBIE U ACCATUYHBIE APOOU, TPOLICHTHI,
OecKOHEeUHbIE IeproIndecKre qpoou. ApudmeTrnueckue onepanuu ¢
1.1 | pauroHaNBbHBIMU YKCIIAMU, TPEOOPA30BAHNUS YUCIOBBIX BBIPAXKEHUN.
[Tpumenenue apoodet 1 NPOIEHTOB JIJIsl PEIICHUS] MPUKIIAIHBIX 3a/1a4 U3
pPA3JIMYHBIX OTPACIICV 3HAHUHN U pEajIbHOM KU3HU
JlelicTBuTENbHBIE Ynca. PalnoHaNbHBIE M MPPALMOHAIBHBIC YHCTIA.
12 ApudmeTtnyeckue onepaiuu ¢ AeHCTBUTENbHBIMU YrciaamMu. [IpubnmxEHHbIC
' BBIYMCIIEHUS, IPABUIIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA pE3yJIbTaTa
BBIUKCIICHU U
Crenienb ¢ nensiM mokazatenem. CtanaapTHas popMa 3armucu
13 NENUCTBUTENHHOTO unciia. Mcnonb3oBaHue moaxo et (hopMbl 3aucH
' JNENUCTBUTENBHBIX YNCEI JUISl PELICHUS TPAKTUYECKUX 33124 U IIPEACTABICHUS
JAHHBIX
14 ApudmMernyuecknii KOpeHb HaTypalbHOM cTeneHu. J[efcTBus C
' apu(pMETHIECKUMU KOPHSMU HATYpaJbHON CTETICHU
15 CuHyc, KOCUHYC M TAHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 | ToxnmecTBa M TOXIECTBEHHBIE MTPEOOPa30BAHUS
59 [IpeoOpazoBanre TPUTOHOMETPUUECKHUX BbIpakeHU. OCHOBHbBIE
' TPUTOHOMETpUYECKUe (POpPMYIIbI
23 YpaBHeHUE, KOpEHb YpaBHEHUs. HepaBeHCTBO, pellIeHNEe HEPABEHCTBA.
Meton MHTEPBAIOB
2.4 | Pemenue niensix u 1poOHO-palIMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 | Pemenue uppanoHaibHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3aa4

M 3a]1a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PeaIbHOW KU3HU

Onepatop 340 000 "KomnaHus "TeHsop"
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3 @yHKIMHU U rpaduKu

dyHK1Us, criocoOsl 3ananus GyHkuuu. I'paduk pynkiuu. Bzanmuo

3.1
obpaTtHbie QYHKITUN
39 ObnacTb onpeneneHust U MHOKeCTBO 3HaueHui pyHkiuu. Hymu Qynkuun.
' [TpomMexxyTKH 3HAKOTIOCTOSHCTBA. YETHBIE N HEUETHBIE (DYHKIIUU
33 CreneHHas pyHKIHS ¢ HATYpaJIbHBIM H LIEJIbIM TToKa3aTesneM. EE€ cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTENEHU
3.4 TpuronomeTpudeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUIECKUX
' (YHKIINI YMCITOBOTO apryMeHTa
4 Havana MmareMaTH4ecKoro aHajan3a
41 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJJaHUS ITOCIEI0BATEILHOCTEMN.

MOHOTOHHBIE IIOCJICEA0BATCIbHOCTH

Apudmernyeckasi 1 reoMeTpuyeckas mporpeccuu. beckoneuno yOwiBaromas
reoMmetpudeckas rnporpeccusi. Cymma 6€CKOHEYHO yObIBaOIIEH

4.2 | reomeTrpudeckoi mporpeccun. opmyria CIOKHBIX MTPOIICHTOB.
Hcnonp3oBaHue nporpeccuu AJisi pelieHus pealibHbIX 3a7a4 OPUKIATHOTO
Xapakrepa

5 MHoOX€ecCTBa U JIOTUKA

MHo02k€eCTBO, Olepauy HaJ MHOXKeCTBaMu. J{narpammel Dinepa — Benna.
51 [IpumeHeHne TeOpETUKO-MHOKECTBEHHOTO anlapara JJisi OMUCaHUs
' peanbHBIX POIIECCOB U SIBICHUM, MPU PELICHUH 3a7a4 U3 APYTUX YUEOHBIX

IpPEAMETOB

5.2 | Onpenenenue, TeopeMa, CIEICTBHE, TOKA3aTEIbCTBO

11 KVIACC

Koxa| IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Yuca v BBIYUCIEHUS

1.1 | HarypanbHbie u uenblie yncina. [IpusHaku JeuMoCcT HEeNnblX Yuces

1.2 | Cremnenb ¢ panmoHaIbHBIM MTOKa3aTeneM. CBOWCTBA CTENEHU

1.3 | Jlorapudm uyucna. JlecaTnaHpie U HaTypajdbHbIE JOTapUPMbI

2 YpaBHEHUSI U HEPABEHCTBA

2.1 | IIpeoOpa3oBaHue BEIpAKEHUH, COACPKAIINX JTOTAPUPMBI

Onepatop 340 000 "KomnaHus "TeHsop" ——
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[IpeoOpazoBaHue BbIPAXKEHHI, COJIEPKAITUX CTEIIEHU C PallMOHATbHBIM

2.2
IIOKa3aTeIeM
2.3 | [Ipumepsbl TPUrOHOMETPUUYECKUX HEPABEHCTB
2.4 | Tloka3arenpHbIe ypaBHEHHUS U HEPABEHCTBA
2.5 | Jlorapudpmuyeckrue ypaBHEHUS U HEPABEHCTBA
26 Cuctembl JIMHEMHBIX ypaBHEHHU. Pelienrne npukiaaHbixX 3a/1a4 ¢ IOMONIBIO
' CUCTEMBI JIUHEWHBIX YPABHEHUN
2.7 | CucteMbl U COBOKYITHOCTH PAIlMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKUX
' 3a]1a4 1 337a4 U3 pa3IMyHbIX 00JacTell HAYKU U pealIbHOM KU3HU
3 OyHKIMU U rpadUuKu
Oyuknus. [lepuognueckue pynkuun. [I[pomMexyTkn MOHOTOHHOCTH
3.1 | ¢pynkuun. Makcumymbl 1 MUHUMYMBI pyHKInU. Hanbonbiee 1 HauMeHblee
3Ha4YeHHe (PYHKIMU Ha IPOMEKYTKE
3.2 | Tpuronomerpudeckue GyHKIINH, ©X CBOMCTBA U rpad)uKu
3.3 | [lokazarenbHas u morapudmuydeckast GyHKIIUN, UX CBOWCTBA U TpauKu
3.4 Hcnonb3oBanue rpadpukoB GyHKIUN ISl pelIeHUs] YPABHEHUN U TUHEHWHBIX
" | cucrem
Hcnonp3oBanue rpadukoB GyHKIUHI 1715 HCCIEA0BaHUS MTPOIIECCOB U
3.5 | 3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT MIPH PEIICHUN 33]1a4 U3 IPYTHX yU4eOHBIX
MPEIMETOB U PEATTBHOM KU3HU
4 Hauana maTeMaTrueckoro aHajinsa
4.1 | HenpepsiBHble (hyHKIMH. MeTOA MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB
49 [TpousBosHas ¢pyHkuu. I'eoMmeTprueckuii U PU3NUESCKUN CMBICT
' IPOM3BOIHOM
43 [TpousBoaHbIE 35IeMEHTApHBIX (PyHKIMI. DOopMyIbl HAX0XKICHUS
' MIPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIMIA
[TpumeHeHue TPOr3BOIHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTD U
4.4 | skctpemymbl. HaxoxeHne HanOoIbIIero 1 HAUMEHBIIET0 3HaUCHUS

(GYHKITUU HA OTPE3Ke
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[IpuMeHeHne TPOU3BOIHOM ISl HAXOKICHHS HAUJTy4IIEero peleHus B

4.5 | mpuKIagHBIX 3a7a4ax, JUisl ONpeIeNIeHUs] CKOPOCTH Mpoliecca, 3aJJaHHOTO
dbopmyoi unu rpapukom

4.6 | [lepBooOpa3znas. Tabnuia nepBooOpa3HBIX

4.7 WuTerpan, ero reoMeTpuuecKuii 1 pu3nyeckuii cmpici. Beruncienue

uHTerpaia no gpopmyne Hetotona — JleiiOHuia
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa npo-
BepPsieMOro
TpeOOBaHUs

IIpoBepsieMble TPeOOBAHUSA K MPEIMETHBIM pPe3yJibTaTamM
O0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrPaMMBbI CPeIHEro
001ero odopasoBaHus

Bnanenue meTonaMu 10Ka3aTesbCTB, alTOPUTMAMU PELLICHUS 3aa4;
ymMeHue GOpMyIUpOBATh U ONEPUPOBATH MOHATUSMHU: ONIPEIEIEHUE,
akcuoMa, TeopeMa, CJIeJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYITUPOBKHU; IPUMEHSATH UX; YMEHHE
dbopMynrpoBaTh 00paTHOE U MPOTUBOIOJIOKHOE YTBEPKICHUE,
IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, HCII0JIB30BATh METO/T
MaTEMaTH4YE€CKON MHIYKLIHNH; TPOBOJIUTH 10KA3aTEIIbHBIC
paccyXAeHus PY PEUICHUH 3a7a4, OLICHUBATh JIOTHYECKYIO
MPABWIBHOCTb PACCYKJICHUI; YMEHUE ONIEPUPOBATH MOHATUSIMU:
MHO>KECTBO, ITOJIMHOKECTBO, ONEPALU HAJl MHOKECTBAMH; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis ONUCaHUs
peanbHBIX MPOLIECCOB U SIBJICHUH U IIPYU PELICHUH 33/a4, B TOM YHCIIe
U3 JIpYruX y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHITUIMHU:
rpad, cBs3HbIN Tpad, AepeBo, UK, Tpad Ha MJIOCKOCTH; YMEHHUE
3a/1aBaTh U OMUCKHIBAThH Tpadbl pa3IMYHBIMU CIIOCOOAMU;
UCIIOJIb30BaTh Tpadbl IPH PEIICHUH 337124

YMeHue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YHUCIIO, LIEJI0€ YUCIIO,
CTENEHb C ENbIM MTOKa3aTelieM, KOPEeHb HaTypajibHOM CTENEeHH,
CTENEHb C PALIMOHAIBHBIM MOKAa3aTeJIeM, CTETIEHb C IEHCTBUTEIbHBIM
nokaszaTeJieM, JIorapuM uucia, CHHYC, KOCUHYC U TAHT€HC
IPOU3BOJIBHOIO YHCIIA, OCTATOK 10 MOAYJIIO, PAllMOHAIIBHOE YHCIIO,
UppaLOHAJIbHOE YUCIIO, MHOXKECTBA HATYpaJIbHbIX, LEbIX,
paloHaIbHBIX, IEHCTBUTEIBHBIX YHCET; YMEHUE UCIIOIb30BaTh
MPU3HAKU AETUMOCTH, HAMMEHBIIUHN OOIINN JeIUTENb U HAaUMEHbIIIEE
oOuiee KpaTHOE, aNropuT™M EBKIMAA Npy pelieHnH 3a4a4;
3HAKOMCTBO C Pa3JUYHBIMH MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHMUS;
YMEHUE BBINOJHATH BHIYUCICHUE 3HAYEHUHN U PEe0Opa30OBaHUS
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BBIP@XEHUI CO CTETIEHAMH U JIorapupMamMu, mpeoOpa3oBaHUs
JIPpOOHO-pallMOHANIBHBIX BBIPAKEHUI; YMEHUE ONEPUPOBATh
MOHATUSIMU: TTOCJIEI0OBATEIBHOCTD, apu(MeTHUECKas IPOrpeccHs,
reoMeTpUYECKasl Mporpeccus, 0ECKOHEUHO yObIBaIOIIasI
reoMeTpuyecKas Mporpeccus; yMeHue 3aJ1aBathb
[IOCJIEA0BATENIBHOCTH, B TOM YHUCJIE C TIOMOIIbIO PEKYPPEHTHBIX
(GopMmys1; yMEHHE ONepUpPOBaTh NOHATUSAMU: KOMIUIEKCHOE YHCIIO,
COMPSIKEHHBIE KOMIIEKCHBIE YUCIIA, MOJIYJIb U apTYMEHT
KOMIUIEKCHOTO YHciia, (popMa 3aIIUCH KOMITJIEKCHBIX YHCel
(reomeTpuueckasi, TPHrOHOMETPUYECKas U anredpandeckas); yMeTb
MPOU3BOANUTH ApU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJIUTD IPUMEPHI UCIIOIH30BAHUS KOMILIEKCHBIX YHCEIT;
ONEPUPOBATH NOHATUAMU: MAaTpuLa 2X2 n 3%3, onpeneInTeb
MaTpHUIIbl, TEOMETPUUECKUIN CMBICI OMPEIETUTEINS

YMeHune onepupoBaTh NOHATUIMHA: PALIMOHAIIBHBIE, UPPALMOHAIBHBIE,
MOKa3aTeabHbIe, CTEIICHHBIE, TOTapu(PMUIECKHE,
TPUTOHOMETPUUYECKHUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;
YMEHHUE ONEPUPOBATH MOHITUAMU: TOKIECTBO, TOKIECCTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHUN U
HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHU, HEPABEHCTB U CUCTEM;
YMEHUE pelIaTh YPaBHEHHUS], HEPABEHCTBA U CUCTEMBI C IOMOUIBIO
Pa3JIMYHBIX TPUEMOB; pELIaTh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C
[IapaMeTPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHrsl MaTeMaTUYECKUX 3a]1a4 U 33/1a4 U3 pa3IndHbIX 00nacTeit
HAYKHU U PEAIbHOM KU3HU

YMeHre onepupoBaTh MOHATHAMU: (QYHKIIHS, YETHOCTh (QYHKITUH,
NePUOAUYHOCTH (DYHKITUHU, OTPAHUICHHOCTH (PYHKIINH,
MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM (PYHKIIMU, HAUOOJBIIIEE U
HauMeEHbIIee 3HaueHus (PyHKIIMKU Ha IPOMEXKYTKE, HEeIIPEPhIBHAS
dbyHKIUS, aCUMIITOTHI Tpaduka GyHKIIMH, TIepBast U BTOpast
MPOU3BOIHAS (PYHKIIUHU, TCOMETPUIECCKUN U (PU3HMUCCKUI CMBICIT
MIPOU3BOIHOM, IEPBOOOPA3HAsL, OTIPEICTEHHBIM HHTETPAT, YMEHUE
HAXOJIUTh ACUMIITOTHI Tpadrika (YHKIINH, YMEHHUE BBIYUCIISITH
MIPOU3BOIHBIC CYMMBI, TPOU3BEICHHUS, YACTHOTO ¥ KOMIIO3UITUU
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(GyHKUMIA, HAXOUTh YpaBHEHHE KacaTelbHOU K rpaduky QyHKIUY;
YMEHHE HAXOJUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA, YMEHHE
MCIIOJTb30BaTh IPOU3BOAHYIO JUIA UCCIeNOBaHUS (DYHKIIHA, HAXOIUTh
HauOOJBIINE M HAMMEHBIINE 3HaYeHUs! QYHKUUNA; CTPOUTH rpaduKu
MHOTOYJICHOB C UCIIOJIb30BAaHUEM amapara MaTeMaTH4eCKOro
aHaJIn3a; MPUMEHATh IPOU3BOIHYIO ISl HAX0XK/IEHNS HAaWTydIlero
pelleHus] B IPUKIIATHBIX, B TOM YHCJE COLUAIbHO-DKOHOMUYECKUX U
(bU3HMYECKHX 3a/1a9ax; HAXOAUTh TJIOMIAIN U 00BEMBI (UTYD C
MOMOIIbIO UHTETPaJa; IPUBOJUTH IPUMEPHI MATEMAaTHYECKOTO
MOJICTTMPOBAHUS C MOMOLIBIO AP PepeHInaTbHBIX YPaBHEHHI

YMeHue onepupoBaTh MOHATUSAMU: TpaPuK QyHKIMH, 0OpaTHas
byHKIUMS, KOMIIO3ULIMS PYHKIUH, JIMHEWHAs QYHKIUS, KBaJApaTUuIHas
byHKIUS, palioHanbHas QYHKIMS, CTeeHHas: QYyHKIUA,
TPUTOHOMETpUYECKHE (PYHKIINHN, OOpaTHBIE TPUTOHOMETPUUECKHE
byHKIMY, TOKa3aTenbHas U JorapudmMudeckasi yHKIIUH; YMECHHUE
CTpOUTH TpaprKu N3YICHHBIX (HYHKIIHUA, BEITTOHITH PEOOpa30OBaHUS
rpadukoB GYHKIINN, UCTIOIB30BATh TPpA)UKHU I U3yUCHUS
MIPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHNH 3a/1a4 U3 IPYTUX YIeOHBIX
MIPEAMETOB U 33/1a4 U3 PeabHOM KU3HH; BRIpaKaTh (hopMyaaMu
3aBUCUMOCTH MEXK]y BEJIMUMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpaduky GyHKIMHA IS pelieHus] ypaBHEHUHN, HEPABEHCTB U 3aja4 ¢
napamMeTpaMu; u300paxaTb Ha KOOPAMHATHOM MIIOCKOCTH MHOXKECTBA
pELICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHUCIIE HA
IOPOLIEHTHI, I0JIU U YaCTH, Ha IBUXKEHUE, padOTy, CTOUMOCTbh TOBAPOB
U YCJIYT, HAJIOTH, 3aJa4i U3 00JIACTH YIPaBJICHUS JTUUYHBIMU U
CeMENHBIMU (PMHAHCAMU); COCTABIIAThH BBIPAXKEHUSI, YPABHEHHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 33a/1a4H, UCCIIEI0BATh
HOJyYEHHOE PELEHUE U OL[EHUBATh MPaBONOA00HOCTh PE3yIbTATOB;
YMEHHUE MOJICTTUPOBATH PEeaIbHbIE CUTYaIlUH Ha S3BIKE MATEMATHKU;
COCTAaBJISITh BBIPAKEHUS, YPABHECHHUSI, HEPABEHCTBA I UX CUCTEMBI 110
YCIIOBHIO 33J]a4M, UCCIEA0BATh IOCTPOECHHBIE MOJIETH C
MCII0JIb30BaHUEM almapara ajreopbl, HHTEpIPETUPOBATh

MTOJTYYEHHBIN PE3YJIbTaT
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YMeHue onepupoBaTh MOHATHSIMU: CpeaHEE apuMeTHIecKoe,
MeuaHa, HanOoJIbIllee W HAMMEHbBIIIee 3HAUCHMSI, pa3Max, JUCTICPCHSI,
CTaHJAApTHOE OTKIIOHEHUE YHCIIOBOTO HAOOpa; yMEHUE U3BIIEKATh,
UHTEPIPETUPOBATh HHPOPMAIIHIO, TIPEICTABJICHHYIO B TAOJIUIIaX, HA
aarpaMMmax, rpadukax, OTpaXkarollyr CBOHCTBA pealbHBIX
IIPOIICCCOB U SIBJIICHUI; TIPEACTABISATh HHGOPMAIHIO C TTOMOIIBIO
TaOJIUII U AUarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE IAHHBIE, B TOM
YHCIIEe C TPUMEHEHUEM TpaPUUIECKUX METOJOB U DJICKTPOHHBIX
cpeacTB; rpaduIECKH UCCICAOBATh COBMECTHBIC HAOIOACHUS C
MMOMOIIBIO TUArPaMM PAaCCEUBAHUS U INHEWHOW pErpeccuu

YMeHune onepupoBaTh NOHATUAMU: CIIYYAUHBIN OMBIT U CIIy4alHOE
cOOBITHE, BEPOSTHOCTH CIIYYaltHOTO COOBITHS; YMEHUE BHIYUCIISITh
BEPOSITHOCTD C UCIOJIb30BaHUEM TpapruecKuX METOA0B; MPUMEHSThH
(bopMyIIBI CIOKEHUS U YMHOXKEHUS BEPOSTHOCTEH, POpMyITy MOJTHOM
BeposSTHOCTH, hopmyny bepHymiu, koMOuHaTOpHBIE (haKTHI U
(bOpMyITBI; OIIEHUBATH BEPOSITHOCTH PEAThHBIX COOBITUI; YMEHHE
ONEPUPOBATH MOHATUSIMU: CIy4YallHAsl BEJIMUUHA, PACTIPEICIICHUE
BEPOSITHOCTEW, MATEMATUYECKOE OKUIAHUE, TUCIIEPCUS U
CTaHJAAPTHOE OTKJIOHEHUE CIIyYailHOUM BEJIMYUHBI, QYHKIUN
pacrpeneneHus U INIOTHOCTH PAaBHOMEPHOTO, ITOKA3aTEIbHOIO U
HOPMAaJIbHOTO PacipeAesieHui; YMEHNE UCTIOJb30BaTh CBOMCTBA
U3YYEHHBIX paclpelesIeHU 17151 peuIeHus 3a1a4; 3HAKOMCTBO C
MOHATUSMU: 3aKOH OOJIBIIINX YHCEI, METOIbI BEIOOPOUYHBIX
HCCIIEIOBAaHUM; YMEHUE TPUBOIUTH MPUMEPHI MPOSIBIICHUS 3aKOHA
OOJIBIINX YUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSAX; YMCHHE
ONEPUPOBATH MOHATUSIMU: COYETAHHE, IEPECTAHOBKA, YUCIIO
COYETAHUH, YUCIIO MepEeCTaHOBOK; OMHOM HbI0TOHA; ymMeHue
MPUMEHSITh KOMOMHATOPHBIE (PAKThI U PACCYKICHUS IJIs1 PEIICHUS
3a/1a4; OLICHUBATh BEPOSATHOCTH PEAIbHBIX COOBITUI; COCTABIISATh
BEPOSITHOCTHYIO MOJIENb U HUHTEPIIPETUPOBATH MMOTyYCHHBIN
pe3yabTar

YMeHune onepupoBaTh NOHATUSAMU: TOUKA, PSMast, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYHMHA yIia, IJIOCKUI yTol,

IBYI'PAHHBINM YroJl, TPEXTPAHHBIN YIOJl, CKPELMBAIOIIUECS IIPSIMBIE,
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MapaJuIeIbHOCTh ¥ NEPIEHAUKYISIPHOCTD IPSAMBIX U IJIOCKOCTEH,
YTOJI MEXAY NPSAMBIMH, YTOJ MEXAY NPSIMOU U INIOCKOCTBIO, YTOJI
ME¥Ky IUNIOCKOCTSIMU, PACCTOSTHUE OT TOYKH JI0 TNIOCKOCTH,
pPacCTOsSIHUE MEXAY MPSAMBIMU, PACCTOSIHUE MEXKIY IJIOCKOCTSAMMU;
YMEHHE MCMOJb30BaTh MPU PEIICHUH 3a/1a4 U3yYeHHbIE (PAKThI U
TEOPEMBI IUTAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOLIEro MUPA; CTPOUTh MATEMATUYECKUE MOJENIH C IIOMOILBIO
F€OMETPUYECKUX ITOHATUN U BEJIMYMH, PEIIATh CBA3AHHBIEC C HUMU
IIPAKTUYECKUE 3a7a4U

10

YMeHre oneprpoBaTh MOHATUSAMU: TJIOMATL (GUTYPHI, 00BEM
(GUrypbl, MHOTOTpaHHUK, TPABUIBHBIA MHOTOTPAHHUK, CEUCHUE
MHOTOTPaHHHKA, Ky0, MapaijiesienuIie]], pu3Ma, mupamMuaa, Gpurypa
¥ TIOBEPXHOCTH BpAICHHUSI, IWIHMHJIP, KOHYC, Iap, cdepa, TUIoNIa b
cdepsl, MII01Iab TOBEPXHOCTH MUPAMHUIBI, PU3MbI, KOHYCA,
MUINHAPA, 00BEM Ky0a, MPSIMOYTOIBHOTO apaljIe/IeHIe A,
MUpaMUIbl, TPU3MBI, IWJIMHPA, KOHYCA, 11apa, pa3BEPTKA
MMOBEPXHOCTH, CCUCHUS KOHYCA U IIWIMH]IPA, TapaJIICITbHBIC OCH WA
OCHOBAHUIO, CEUEHHUE I1apa, MI0CKOCTh, Kacaromiasics cepsl,
UIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHNE MHOTOTPaHHUKA,
n300pakaTb MHOTOTPaHHUKH, PUTYPHI ¥ IOBEPXHOCTH BPAIICHUS, UX
CCUCHUS, B TOM YHCJIE C IIOMOIIBIO AIEKTPOHHBIX CPECTB; YMEHHUE
PUMEHSATH CBOMCTBA FTEOMETPHICCKHUX QUTYP, CAMOCTOSTEIHHO
dbopMynHpoBaTH OMpeIEeICHUS U3y4aeMbIX (DUTYp, BHIABUTATH
TUTOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPHUECKUX Puryp,
000CHOBBIBATh WJI OTIPOBEPTaTh MX; YMEHUE TPOBOIUTH
Kiaccuukanuio GUTyp 1mo pa3IMIHbIM TPU3HAKAM, BBITTOTHSITH
HEO0OXOIMMBIE JOTIOTHUTESIIBHBIC TTOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSMU: TBUKEHUE B POCTPAHCTBE,
napayiyieIbHBINA MEPEHOC, CHMMETPHS Ha TJIOCKOCTU U B
MPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHue Mo 00, MOA00HBIC
burypsl; yMeHHE pacnio3HaBaTh paBHbIE U MOJ00HBIE GUTYPHI, B TOM
YHCJIC B PUPO/IE, UICKYCCTBE, APXUTEKTYPE; UCTIOIB30BATh
TrCOMETPUICCKHE OTHOIIEHUS TIPU PEIICHUH 3a/1a4; HaXOIUTh

FEOMETPUYECKUE BEIMUMHBI (JJIMHA, YTOJI, IJIOAah, 00BEM) MpHU
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pEIICHNH 3a7]a9 U3 IPYTUX YUYCOHBIX IPEIMETOB U U3 PEaTbHOU
KU3HH, YMEHUE BBIYHCIIATh T€OMETPUUECKIE BETMYUHBI (JITTUHA, YOI,
IO b, 00BEM, TUTOIIAIb IOBEPXHOCTH ), MCIIOJIb3YsI H3yUCHHBIE
(GOpMyITBI 1 METOJIBI, B TOM YHUCJIC: TUIOINIAIb IIOBEPXHOCTH
IUPaMUJIbI, IPU3MBI, KOHYCA, IWIHH]IPA, TUIOMAAb chepbl; 00bEM
Ky0a, IpSMOYTOJILHOTO Tapajuieeue1a, TUPaMUIbI, IPU3MBI,
WINHJIPA, KOHYCAa, IIapa; YMEHNWE HaXOIUTh OTHOILIIEHHE 00BEMOB
0I00HBIX HUTYP

12

YMeHue onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP, KOOPJAUHATHI TOYKHU, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO0, PA3JI0KEHUE
BEKTOpa 1o 0a3ucy, CKaIsipHOE MTPOU3BEICHUE, BEKTOPHOE
IIPOU3BEICHUE, YTOJI MEK1Y BEKTOPAMH; YMEHUE UCITOIb30BaTh
BEKTOPHBIM U KOOPJAUHATHBIA METO JJIsI PELIEHUS] TEOMETPUUECKUX
3a/1a4 ¥ 33724 JpYruX Y4eOHBIX MPEIMETOB

13

YMeHue BeIOUpaTh MOAXOASIINN METO AJIs PELICHUs 3a]1a4u;
MOHUMAaHWUE 3HAYMMOCTH MATEMATUKH B U3YYEHUH IPUPOIHBIX U
OOIIECTBEHHBIX MPOIIECCOB U ABJICHUI; YMEHHE pacllO3HABATh
IPOSIBJIEHNE 3aKOHOB MAaTEMAaTUKHU B UCKYCCTBE, YMEHHUE MPUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOM
MAaTEMaTH4YECKON HAYKH

Onepatop 340 000 "KomnaHus "TeHsop"
JOKYMEHT MOAMUCAH 3/IEKTPOHHOW MOAMNUCHIO

«CpenHsasa O6weo6pasoBaTtenbHas LWkona N22» r.Cumdeponons, MBOY, 22.10.26 09:36 (MSK) MpocTas nognucb

KyxHuHa Bepa AnekcaHapoBHa




36

HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Koa| IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucria ¥ BEIYUCIIEHUS

1.1 | HarypanbHble u uenblie yncina. [IpusHaku JeIMMOCTH LENbIX YUCes

Parnmonanpablie urcia. OOBIKHOBEHHBIE U ICCATUYHBIC APOOH, IPOIICHTHI,

1.2 OeCKOHEYHbIE IePUOINYECKUE IPoOHu

13 ApudmMeTnyecknii KOpeHb HaTypajlibHOM cTeneHu. JlelcTBus C
' apu(pMETUUECKUMHU KOPHSMU HATypaJIbHOM CTENEHU

14 Crenensb ¢ nensiM nokasarenem. CTeneHs ¢ palMoOHaIbHBIM [IOKa3aTeIIeM.
" | CaoiicTBa crenenu

15 CuHycC, KOCUHYC Y TAHT€HC YHCIIOBOrO apryMeHTa. ApKCUHYC,

APKKOCHUHYC, apKTAHI'CHC YN CJIOBOI'O aprymcHTa

1.6 | Jlorapudm uucna. JlecssTuanbie U HATYpaJIbHBIEC JTOTapU(MBbI

JleticTBUTENbHBIE YKClia. ApuPMETHYECKUE OTIepaluu ¢ JeHCTBUTEIIbHBIMU
1.7 | yucnamu. [IpuGnmkEHHbBIC BEIYUCIICHUS, IPABUIIA OKPYTJICHUS, TPUKHUJIKA
Y OLICHKA pe3yJIbTaTa BbIYUCICHUN

1.8 | IlpeoOpazoBaHue BhIpaKEHUN

1.9 | KoMmruiekcHsble yncia

2 YpaBHEHUSI U HEPABEHCTBA

2.1 | LUensie u qpoOHO-paliMOHANIbHBIE YPABHEHUS

2.2 | UppaunoHaiabHble ypaBHEHUS

2.3 | Tpuronomerpuueckne ypaBHEHUS

2.4 | TlokasatenpHbIC U JIOTAPUPMHUUCCKHIE YPABHECHUS

2.5 | Lensie u qpoOHO-paITMOHAIbHBIC HEPABEHCTBA

2.6 | WppaunoHaibHbIe HEPABEHCTBA

2.7 | Tloka3zarenpHbIe U JOrapupMUIecKue HEPAaBEHCTBA

2.8 | TpuroHomeTpuyeckre HEpaBEHCTBA

2.9 | CucreMbl U COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB

2.10 | YpaBHeHUs1, HEpAaBEHCTBA M CUCTEMBI C TTapaMeTpaMu

2.11 | Matpuiia cucteMbl JTUHEHHBIX ypaBHeHU. OnpeenuTens MaTPHUIIbI

3 OyHKUMH U TpapuKH

Onepatop 540 000 "KomnaHus "TeHzop" ——
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Oyuknws, ciocoos! 3ananus Gyakun. ['paduk pyHkuu. Bzanmao

3.1 | obparusie pynkuuu. YeTHbie 1 HeuéTHBIC QyHKIMU. [lepuonuueckue
byHKIIMHN
Ob6unacTtpb onpeneneHuss 1 MHOXKECTBO 3HaUeHUH ¢pyHkiuu. Hynu dyHkmm.
3.9 [TpomesxyTku 3HaKONOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKITUH.
' MakcumyMmbl 1 MUHUMYMBI (pyHKIIH. Hanbombinee u HanMeHbIIee
3HaUYCHUE (DYHKIIMH HA POMEXKYTKE
3.3 CrenenHast yHKIUS ¢ HATYpaJIbHBIM U LIETBIM MoKa3aTeneMm. E€ cBolicTBa
' u rpaduk. CBoiicTBa u rpaduk KOpHs N-0i1 cTeneHH
3.4 | Tpuronomerpuueckue (PyHKIIMH, IX CBOMCTBA U TpaPuKU
3.5 | [lokazarenbHas u norapudmuueckas GyHKINUU, UX CBOMCTBA U rpaduKu
36 Touku pa3peiBa. AcuMnToTH TpadukoB GyHKIHH. CBOMCTBA (HYHKIINA,
" | HEenpepBIBHBIX Ha OTPE3KE
3.7 | IlocimenoBaTeIbHOCTH, CITOCOORI 3aJJaHUS TTOCJIEI0BATCIbHOCTCH
38 Apudmernueckas 1 reomeTpuueckas nporpeccun. opmyna CIoKHBIX
' IPOILIEHTOB
4 Hayayia MaTeMaTnueckoro aHanusa
4.1 | IlpousBognas ¢hyHkuuu. [Ipon3BoHbIC d71€MEHTAPHBIX QYHKITUN
[TpumeneHne MPON3BOAHON K UCCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD
4.2 | uskcrpeMymbl. HaxoxieHne HanbosbIero 1 HAMMEHbIIETO 3HAYSHUS
(GyHKIIMU Ha OTpEe3Ke
4.3 | IlepBooOpa3nas. MHTETpan
5 MHoOecTBa U JIOTHKA
5.1 | MHoXecTBO, onepanuu HaJ MHOKecTBaMHU. J{lnarpammsbl Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTH U cTaTUCTHKA
6.1 | OnucarenbHast CTATUCTHKA
6.2 | BepostHOCTB
6.3 | KomOunaTopuka
7 I'eomeTpus
7.1 | ®urypsl Ha IIIOCKOCTH
7.2 | TlpsimMbie ¥ TUIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOTOrpaHHUKHU
7.4 | Tena v MOBEPXHOCTU BpalICHUS

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa
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7.5 | KoopauHaThl U BEKTOPbI

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

Marematuka. AnreOpa u Hadajga MaTeMaTH4Ieckoro ananu3a 10 kimacc;

yray6nennoe ooyuenue: yueOuuk / Mepsnsak A.l'., Homuposckuii . A.,ITonsxos
B.M., nox penakuueit [lononsckoro B.E. — M.: AkiinonepHoe o01iecTBo

«M3parenscTBO «IIpocBenienue

Martemartuka. Anrebpa u Hauaiza MaTeMaTH4eckoro anaimsa 11 kmacc;
yriyosnenHoe oOydyenue: yueoOHuk / Mepsnsak A.T'., Homuposckuii [[.A.,IlonsikoB
B.M., nox penaknueit [lononsckoro B.E. — M.: AkiinonepHoe o01iecTBo

«M3parenscTBO «IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://resh.edu.ru/ - O6pa3oBarenbHbIN OpTaT «Poccuiickast 3JCKTPOHHAsS

IIKOJIa»

https://lesson.academy-content.myschool.edu.ru/ - bubaunoreka IIOK

http://www.edu.ru/ - Poccuiickoe oOpazoBanue- (eaepanbHbIi MOpTal

http://www.ege.edu.ru/ - Opunmansaerii cadt EI'D

http://www.fipi.ru/ - Matepuanst EI'D u THA

http://www.math.ru - Komtekiust KHAT, BUACO-JICKIIMHA, TOA00PKA 3aHUMATEIIbHBIX

maTemaTudeckux ¢akroB. Undopmarus 06 onmumnuagax, HaydHbIX IKOJIAX 110

mMaTteMatuke. Meanareka

http://school-collection.edu.ru - Xpanwimiie eTuHON KOJICKIIMH ITH(PPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB, IJIE TIPEICTABIEH IITUPOKHI BHIOOP AIEKTPOHHBIX

ocoouit

http://fcior.edu.ru - XpaHuauBIIE HHTEPAKTUBHBIX JICKTPOHHBIX

o0Opa3oBaTeIbHBIX PECYPCOB.

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMCHIO

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY,
KyxHuHa Bepa AnekcaHapoBHa
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