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HOACHUTEJIBHAS 3AIIMCKA

VY4eOusplii Kypc «Anrebpa W Havajla MaTEeMaTHUYECKOTO aHAIHM3a» SIBISICTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B IPOrPaMME CPEIHEro OOIIero odpa3oBaHUS,
IOCKOJIbKY, C OZHOW CTOpPOHBI, OH OOECleYMBaeT MHCTPYMEHTaJIbHYI0 0a3y uis
U3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrOil CTOPOHBI, (hopMUpyeT
JOTHYeCKoe M abCTpaKTHOE MBIIIICHHE 00yJYaroNInXcs Ha YpOBHE, HEOOXOAMMOM
JUIsL OCBOEHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JIPYTHX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromiuecss OBJIaJeBaIOT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTopas (QOpMyJIHpYyeT CBOHU
JOCTH)KCHHS B MaTeMaTHIeCKoi hopme.

VY4eOHblli Kypc aireOpbl U Hayall MaTeMaTHYECKOI'0 aHaliu3a 3aKJaJbIBaeT
OCHOBY MJI YCIIEHIIHOT'O OBJAJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHUH,
MOHMMaHUSI OCHOBHBIX TEHJCHINI Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHON JKU3HH,
MIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCIIOJI30BAaTh WX IS JATbHEUIIEro oOpa3oBaHUS W B
MOBCETHEBHOM XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMH U JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTeMaTHYeCKOro aHalli3a pa3BHUBAET
YMEHHE HaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTB, JIOKa3hIBATh
YTBEPXKJICHUS C MOMOIIBI0 MHAYKIMUA U PacCyXaaThb AETyKTUBHO, UCIOIb30BaTh
0000IlIeHHEe W KOHKPETH3alHI0, a0CTparupoBaHUE M aHAJIOrUI0, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIILIICHUE.

B xonme m3yuenus ydeOHOro Kypca «Anrebpa W Hayalla MaTeMaTHYECKOTO
aHan3a» 00ydJarolluecs: MOJY4YaroT HOBBIM OMNBIT PElIeHUs NMPHUKIAJHBIX 3ajad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHUYECKUX MOJIENeH pealbHbIX CUTYalluH,
UHTEpPIpeTallid  TOJIYYCHHBIX  pEHICHHid, 3HAKOMATCS €  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEW B TPHUPOJE, HAyKe U HUCKYCCTBE, C
BBIJIAIOLIUMUCS MATEMAaTUYECKUMU OTKPBITUSAMHU U UX aBTOPaMU.

VY4eOHblii Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IMOTEHIIUAJIOM,
KOTOPBI peanu3yercs Kak uepe3 Yy4eOHBI MaTepuai, CIoCOOCTBYIOIINN
(OPMUPOBAHUIO HAYYHOIO MHPOBO33PCHHUS, TaK W dYepe3 crneuuduky ydeOHOM
JeSITeNbHOCTH, TpeOyIolell MPOJOKUTEIbHOM  KOHIICHTPAllMM  BHUMAaHUS,
CaMOCTOSITENTHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJTYyYEHHBIN PE3yNIbTaT.

B ocHOBe MeTonuku 00ydeHHs anredpe u HauajaaM MaTeMaTHIeCKOro aHaln3a
JICKUT ACATETHHOCTHBIA TPUHIIAIT 00 YICHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hadyaja MaTeMaTUYECKOT0 aHAIM3a
BBIJICTICHBI  CJICAYIOUINE COJEp)KaTelnbHO-MeTOoqu4Yeckie JuHuu: «Yucaa wu
BBIUUCIICHUA», «DyHKIIUN U Tpadukn», «YpaBHEHHS W HEepaBEHCTBay», «Hagama
MaTeMaTUYecKoro aHanu3a», «MHoxecTBa u Joruka». Bce ocHOBHbIE



colepKaTEeIbHO-METOANYECKUE JIMHUM H3YYaloTCSd Ha NPOTSHKEHUU JBYX JIET
o0y4eHHUs Ha YPOBHE CpeaHEro 00IIero 0opa3oBaHusl, €CTECTBEHHO JOMOJHSISA APYT
Jpyra v MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pa3enamu. JlaHHbii yaeOHbIN
KypC SIBJISIETCSI MHTETPATUBHBIM, TMOCKOJbKY OOBEAUHSAET B ce0e coaepkaHue
HECKOJIbKUX MaTeMaTU4YECKHX IMCIUIUIMH, TaKUX Kak ajnredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKHUI aHAJIN3, TEOPUSI MHOXKECTB, MaTeMaTHIecKas Joruka u apyrue. I[lo
Mepe TOTO KaK 00yJaromuecs OBJIaICBAIOT BCE Ooee MUPOKUM MAaTEeMaTHICCKUM
arnmapaToM, y HUX TOCJIeIOBATeIbHO (POPMUPYETCSI U COBEPIIECHCTBYETCSI YMEHUE
CTPOUTH MaTEMaTHUECKyI0 MOJIeJb pEeabHON CHUTyallud, MPUMEHSTh 3HaHUS,
MOJIYYEHHBIC TIPH H3YyYCHHHM YYeOHOro Kypca, JUIS PEIICHHs CaMOCTOSTEIIbHO
chopMyIHpOBAaHHON MaTeMaTHYCCKOW 3aJayd, a 3aTeM HHTEPIPETHPOBATH CBOMU
OTBET.

ConepxarenbHo-MeToAMUECKasl JIMHUA «YHucia U BBIYUCICHUS» 3aBEpIIACT
dbopMHUpOBaHNE HABBIKOB MCIIOJIBb30BAaHMS JCHCTBUTEIBHBIX YHCE, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOT'O 001Iero obpazoBanusi. Ha ypoBHe cpemnero oomero
oOpa3zoBaHus 0co0oe BHUMaHue  yzaensiercss  (POPMUPOBAHMIO  HABBIKOB
pallMOHAJBHBIX BBIUUCICHHUM, BKJIIOYAIOIIMX B €0 HCIOIb30BaHUE Pa3IMYHBIX
dbopM 3amucu 4YHClia, YMEHUE JeNaTh NPUKHUAKY, BBINONHITH MPHOIMKEHHBIC
BBIYMCJICHUS, OLICHUBATh YUCJIOBBIE BBIPAKEHMsS, pabOTaTh C MATEeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYalOIIUMCS MHOXXECTBA HATYypaJIbHBIX, IENbIX,
pallMOHAIBHBIX W JICUCTBUTENBHBIX  YHCEJ  JIONOJHSAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM M3 3TUX MHOXECTB PpPacCMaTPUBAIOTCA
CBOMCTBEHHBIE €My chenuduueckue 3afaud M OINepaluu: JACJICHUE Hallelo,
OMEpPUPOBAHUE OCTAaTKAMM Ha MHOXECTBE IMIEJIbIX 4YHCeNl, OCcOOble CBOWMCTBA
pallMOHAJILHBIX U MPPAIMOHAIIBHBIX YHCENl, apupMeTHYeCKUe OoIepaluy, a Takxke
W3BJICYCHUE KOPHS HATYpPaJbHOM CTENEHM HAa MHOXXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapst mociegoBaTeIbHOMY pPACIIMPEHUIO Kpyra HCHOJIb3YEMBbIX 4YHCET U
3HAKOMCTBY C BO3MOKHOCTSIMH MX MPUMEHEHHMS JJIs PEIICHUS pa3IudyHBbIX 3a/1au
dbopmupyeTcsl peACTaBICHUEe O €IUHCTBE MAaTeMaTHKH KaK HAayKH M €€ PoJjid B
MIOCTPOCHUU MOJIENIEH pealbHOTO0 MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHNE U
KOHKpETHU3aIIUsl.

JIuaus «YpaBHEHHS W HEPABEHCTBA» PEAIM3YETCS HA NPOTSIKEHUHU BCETO
o0y4yeHHs Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHHs, MOCKOJBKY B KaXI0M
pazaene Ilporpammbl NpenycCMOTPEHO pEIIEHUWE COOTBETCTBYIOIIMX 3ajiad. B
pe3yabTare oOydYarolmMecs OBJIaJIeBAlOT PA3JUYHBIMU METOJAMH  pEIICHUS
pallMOHAJIbHBIX, HMPPAIMOHAJIBHBIX, IIOKa3aTelIbHBIX, JIOTApUPMUUYECKUX H
TPUTOHOMETPUUECKUX YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKxe 3ajaady,
colepkamux napameTrpbl. [lonyueHHble yMEHUS UIMPOKO HCHONB3YIOTCA TMpHU
uccae0BaHUU (DYHKIIUNA C TIOMOIIBIO MPOU3BOJHOM, TIPU PELICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAaXOXKJEHUE HauOOJIbIINX M HAUMEHBIIUX 3HAUEHUH (PYyHKIUU.
JlanHasi comeprkareiibHasi TMHUSL BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBIMOJNHATh  pacu€Tel 1o  (opmynaMm, MpeoOpa3oBaHUsl  pPaLUOHAIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHHUM, a TaKXKe BBIPAKECHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHUIo anredpandyecKkoro
MaTepuaia IpOUCXOAUT ajbHellee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIJIEHUST 00yYaromuxcs, (OPMHUPYIOTCS HaBBIKM AEIYKTHBHBIX PacCy>KIEHUH,
paboThl C CHUMBOJBHBIMU (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEW U
3aBUCUMOCTEN B BUJE PAaBEHCTB M HEpaBEHCTB. AlreOpa npeniaraer 3ppexkTuBHbIe
MHCTPYMEHTBHI Ul pEUICHUs] MNPAKTUUYECKUMX U €CTECTBEHHO-HAYYHBIX 3a]ad,
HarJIIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAuueckass JMHUA «DyHKUMM U TpaduKu» TECHO
neperieTaeTcs ¢ JPYrUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€ET MOCIE0BAaTENbHOCTh U3YUEHUSI MaTepuana. M3ydyeHue CTerneHHoH,
MO0KA3aTeIbHOH, JIOTapu(P)MUYECKON ¥ TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKIMI ISl pelIeHus 3a1ad U3 JAPYTrux y4eOHbIX
NPEeIMETOB U PeaIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEeMaTHUYECKUM aHAIH30M,
TaK U C pEIIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM OonblIoe BHUMAaHUE
ynensiercs (POPMHUPOBAHUIO YMEHUS BbIpaKaTh (POpMyJIamMu 3aBHCHMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (YHKLUWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coJepKaTeIbHON TUHUHU HAIlEJIeH Ha pa3BUTHE YMEHUM U
HaBBIKOB, MTO3BOJISIONINX BbIPAKaTh 3aBUCMOCTH MEX/1y BETMUUHAMU B Pa3INYHON
dbopme: aHanUTUYECKOHU, Tpaduueckoit u cioBecHo. Ero nzyuenue crnocodCTByeT
Pa3BUTUIO AJTOPUTMHUUECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHHIO W
KOHKPETHU3aIMH, UCIIOJIb30BAHUIO aHATIOTHH.

ConepxarenbHas auHus «Hagama mateMaTndyeckoro aHajln3a» IMO3BOJISET
CYILLIECTBEHHO PAaCIIMPUTh KPYTI KaK MAaTeMAaTHMYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYyYarouuMcsi, TaKk KaK y HUX TMOSBISETCA BO3MOXKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, ONpEAeNniaTh MX HAuOONbIINE W HAWMEHBIINE
3HAYEHHS], BBIYUCIATH IUIOMAAU (GUTYp U OOBEMBI TEd, HAXOAUTh CKOPOCTU U
yCKOpeHHsl TpoueccoB. JlaHHas copepikarenbHas JIMHUA OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHMSI MAaT€MaTHYeCKHX MOJIeJel pealbHbIX CHUTYyalui,
MO3BOJISIET HAXOJUThH HAUJTyUlllee PEIICHUE B IPUKIIATHBIX, B TOM YHCJIE COIIMAIBHO-
SKOHOMHMYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHAaJIHM3a
CIIOCOOCTBYET pa3BUTHIO a0CTPAKTHOrO, (OPMaIbHO-IOTMYECKOTr0 U KPEATUBHOIO
MBIIIJICHUS,, (OPMUPOBAHUIO YMEHUW pACIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTeMAaTHUKH B HayKe, TEXHUKE U UcKyccTBe. O0yyaromiecs y3HatoT O BbIJAIOLINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ PAa3BUTHS MaTEMaTHKM Kak HAaykW, U 00 HuX
aBTOpAX.



CopeprkaTenbHO-MeTOAUYeCKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JIOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MTPEACTABICHIS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TIpeaiararoT HanOoliee yHHBEpPCaJbHBIA S3bIK, OOBEIMHSIONIMI BCE pa3eibl
MaTEeMaTUKH M €€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JUCIMIUIMHBL W WX TMPWIOKEHUsT B eAuHoe 1enoe. [loaToMy BaxHO 1aTh
BO3MOXKHOCTh OOy4YaroImeMycsi TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOW MaTeMaTUKH M WCIOJB30BaTh €ro AJIs BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BakKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJEIyeT IPU3HATh
CBOMCTBEHHYI0 €M CTpOrocTb OOOCHOBAHMM U CJE€IOBaHUE OMNpPEIEIEHHBIM
NpaBWIaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJEMEHTaMHu
MaTeMaTUYECKON JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTMYECKOTO MBIIUICHHUS
00y4arommnxcs, IO3BOJIIET UM CTPOUTH CBOM PACCYKJEHUS HA OCHOBE JIOTUYECKUX
npaBwi, GOPMUPYET HABBIKK KPUTHUUECKOT'O MBITTUICHHS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaJIU3a»
IMPUCYTCTBYIOT OCHOBBI MaTEMAaTHUYECKOT'0 MOCIMPOBAHUS, KOTOPBIC MPU3BAHBI
CrocoO0CTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJEIEH peanbHbIX
CUTYyaIlllii, WCCIEAOBAHUS JTHX MOJENEH C TIOMOIIBIO ammapara ainreopbl u
MaTeMaTUYECKOTO aHaln3a, WHTEPIPEeTalry MOMyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHus BIUIETEHBI B KQXIBIH U3 Pa3/IeioB MPOrpaMMbl, TOCKOIBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIOJIBb3YeTCs IJis pEelIeHHs NMPUKIaaHbIX 3anad. [lpu
pEelICHUH  pealbHbIX  MPAKTUYECKUX  3a1ad  oOydaromiyecss  pa3BUBAIOT
HaOII0JaTeNbHOCTh, yMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThC,
UCIIONI30BaTh  AHAJIIOTMIO, 0000IaTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM yueOHOro Kypca «Anredpa u Hadasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusyuenune yueOHOro Kkypca «Anredpa M Hadajla MaTeMaTHYe€CKOro
aHaiu3a» otBoauTcs 272 vaca: B 10 xmacce — 136 gacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COILEPKAHUE OBbYUYEHUA
10 KJIACC

Yucia 1 BBIYMCICHUSA

Panmonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIICHTHI,
OeckoHeuHbIe Tepuoanueckue Apodu. [lpumeHenue apoOGelt W TPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACiIEH 3HAHUM U PEAIbHOW JKU3HHU.

JelictBuTenbHble uKcia. PanvoHanmbHbIE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud C  JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEHCTBUTENHHOTO YHCIIa U ero cBoicTBa. [IpubmmkEéHHbIC BRIYMCIICHUS, TIPaBHUIIa
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHUMN.

Crenenp ¢ wuenbiM mnokaszateneM. bunom Herorona. Hcnonb3oBaHue
noaxosield popMbl 3aucu TEUCTBUTEIBHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a1a4 U MPEICTABICHUSA JaHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEHCTBUTEIBHBIM IIOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUUHbIE W HaTypalbHbBIE
aorapupmsl.

CuHyc, KOCHMHYC, TAHT€HC, KOTAaHI'€HC YHCIIOBOI'O apryMEHTa. ApPKCHHYC,
APKKOCUHYC U APKTAaHI'€HC YUCIIOBOT'O apryMEHTA.

YpaBHeHHs] 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHHS WU ypaBHEHHUsA-cliencTBUsA. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEHICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOrOWIEeHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodjeHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHoOrousneHsl ¢ neasiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUM, COEPKAIINX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/BI peneHus
UPPALMOHAIBHBIX YPABHEHHIA.

IToka3arenbHble ypaBHEHUs. OCHOBHBIE METO/BlI PEIICHHs I1OKA3aTEIbHBIX

YPaBHEHHM.

[Ipeobpa3oBaHre BhIpaKEHHM, COEPIKAIINX JTOTapr(MBI.

Jlorapugpmuyeckue ypaBHEHUS. OcHOBHBIE METO/IbI pelieHus
naorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JIMHEWHBIX YypaBHEHMU. Marpuua CUCTEMBl JIUHEUHBIX
ypaBHeHH. OnpenenuTens MaTPUILbl 2X2, €ro FTEOMETPUUECKUN CMBICI U CBOICTBA,
BBIUMCIICHUE €T0 3HAYCHUS, MPUMEHEHUE ONPEACIUTENS JJIsI PEIICHUS CUCTEMBI
JVMHEWHBIX ypaBHEHUW. PelleHne NpUKIaIHbIX 3aJad C IOMOIIBI) CUCTEMBI
JIMHENHBIX ypaBHEeHUU. McciienoBaHue MOCTPOCHHOW MOJENN C TTIOMOIIBIO MAaTPUIL
Y OIIPEAECIINUTEIIEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENEN pealbHOM CUTyalMH C TOMOIIBIO
YpaBHEHUW W HEPABEHCTB. lIprMEHEHHE ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJlau ¥ 3aa4 U3 Pa3InuHbIX 00J1acTe HAyKH U peaibHOM KU3HHU.

DYyHKIUHN U TPaPUKHU

Oynkius, cmocoObl 3amgaHus (QyHkmu. B3aumMHO o0patHble (DYyHKIHH.
Komnozunmss @ynkuuit. I'paduk  QyHKIuu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth ompeneneHuss ¥ MHOKECTBO 3HaueHWW ¢GyHKumu. Hymu dyHkImm.
[TpomexxyTku 3HaKomOCTOSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuoanaeckue
byukuuu. [IpoMeXyTku MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl U MHHUMYMBI
¢ynkuuu. Hanbomnplee u HauMeHbIIee 3HaYeHUsT QYHKIMU HA TPOMEKYTKE.

JluneitHasi, KBaapaTuyHash W ApOOHO-TMHEHHAs (QYHKIMH. DJIEMEHTapHOE
UCCJIEJIOBAHUE U MOCTPOEHUE UX TPAPUKOB.

Crenennas (QyHKIMS ¢ HATypaJIbHBIM U 1EbIM MOKa3ateneM. EE cBolicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK (PyHKIIMU 0OOpaTHOM CTENeHU
C HaTypaJbHbIM IIOKA3aTEJIEM.

[loka3zatenbHass W jorapupmuyeckas (yHKUHUHU, MUX CBOWCTBA M TpadUKH.
Hcnonb3oBanue rpagukoB GyHKIMI 17151 pellieHrs ypaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, OIPEIEIIECHUE TPUTOHOMETPUUECKUX
(GyHKITUN 9UCIIOBOTO apTyMEHTA.

OYHKIIMOHAIBHBIE 3aBUCMMOCTH B pEAIBHBIX IMpOLEcCaX U SBJICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEN.

Havana maTteMaTH4eCKOro aHajIu3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTU4YE€CKOW MHIYKIIMU. MOHOTOHHBIE U OTPAHUYEHHBIE TTOCIEA0BATEIILHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTUYECKOIO aHalu3a Kak aHalih3a OECKOHEUHO
MaJbIX.

Apudmernyeckas u reomerpudeckas nmporpeccuu. beckoHeuHo yObiBaroIias
reomeTrpuudeckasi nporpeccusi. Cymma 0eCKOHEUHO YOBIBAIOIEH TeOMETPUYECKON
porpeccuu. JINHEUHbIM U YKCIIOHEHIHAIBHBIN pocT. Huncio €. PopMyJia CI0KHbBIX
IpoueHTOoB. lcronb30BaHWE TMPOrpecCUM I PEIIEHUs peajbHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.



HemnpeproiBuble ¢GyHKIMM W UX CcBOWCTBA. Touyku paspbiBa. ACHUMITOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB Il PEUICHHS HEPaBEHCTB. lIpMMeHEHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN [UTs penieHus 3a1ay.

[lepBas u BTOpast mpousBoaHbIe PyHKIMU. OnpeaeneHrue, reoMeTpUIeCcKuil u
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogubie  smemeHTapHbix  ¢GyHkiuil.  [IpoumsBogHass ~ CymMBI,
POU3BEICHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOmepanuyu HaJ MHOXKECTBAMU M HMX CBOMCTBa. JlnarpaMmsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
ONMCAHUs PEaJbHBbIX IPOLECCOB W SBICHUM, NPHU PEUIEHWH 3aJad W3 JPYTrUx
y4€OHBIX MPEAMETOB.

Omnpenenenve, Teopema, CBOMCTBO MaTEeMaTHYECKOrO OOBEKTa, CIEACTBHE,
JIOKa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHHS.

11 KIJACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nensie yncna. [IpuMeHeHrne MPU3HAKOB JEIMMOCTU LEIbIX
yycesl, HauOonpImuii obnmi aenmutens (mamee — HOJl) m HamMenbimee oOmiee
kpatHoe (nanee — HOK), octaTkoB o moay:nto, anropurMa EBknnaa aiist pemieHus
3a/1a4 B IEJIBIX YUCIIAX.

Kowmmekcubie uucna. AnreOpanueckass W TpPUTOHOMETpUYECKass (QOpPMBI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uucia. [I[puMenenue
KOMIUIEKCHBIX YHCEeI JJIsl peleHus] PU3NIeCKuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CHUCTEM M COBOKYIHOCTEW paluOHAIbHBIX,
UppalMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHECHUI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MMApaMETPaMH.



[IprMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUI0 MATEMATUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U peasibHOM KU3HU, HHTEPIIpETaIs
MOJIyYE€HHBIX PE3YIbTATOB.

DOyHKUuM U rpaduxu

I'padux kommozunuu GyHkiuid. ['eomerpuyeckue o0pa3bl YpaBHEHHH WU
HEPABEHCTB HAa KOOPJAUHATHOM IUIOCKOCTH.

Tpuronomerpuieckue QyHKIINH, UX CBONCTBA U TPaPUKH.

I'padpuueckue meTonpl pelieHHs ypaBHEHHM W HepaBeHCTB. ['paduueckue
METOBI PEUICHU 3a7a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOphIE BO3HHUKAIOT IMPHU PEUICHUU 3a/ad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Hayana mareMaTH4eCKOro aHajausa

[IpumeHnenre MPOU3BOAHON K MCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTHh U
sKcTpeMyMbl. Haxox1eHre HanOoIbIIero 1 HAMMEHbIIET0 3HAUEHU N HEMPEPHIBHOM
(yHKIMK HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAAHBIX 3aJadax, I OINpEIEIICHUS CKOPOCTH M YCKOPEHHUsS Hpolecca,
3a7aHHOrO (hOpPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [IpaBuna HaxoxIeHUs TEpBOOOPA3HBIX.

Wnurerpan. ['eoMerprueckuil CMbICI HHTETpaJia. Berauciaenue onpenenéHHoro
uHTerpaia no ¢gopmyne Herorona-Jleiionuna.

[IpumeHeHue uwHTErpana AJid HAaXOXKIEHUS IUIOWAZEH TIUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepsl pemenuit auddepeHuaIbHbIX ypaBHEHUN. MaTteMaTuyeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOLECCOB C NOMOUIbI0  Au(depeHIruaIbHbIX
YPaBHEHUHU.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHS VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIM VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT' O WIEHA POCCUHUCKOTr0 OOIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3JIMYHBIX CTPYKTYp, SBJICHUM, MPOIEAYP
rpaXIaHCKOro  obmiecTBa  (BBIOOpBI,  OOPOCHl W JPYyroe), yMeHHue
B3aUMOJCHCTBOBaTh C COLMAIbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUAMY U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIECHTUYHOCTH, YBaXKEHUS K
MPOIILJIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJBI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHWM B JPYTrUX HAyKaxX, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHE JTYXOBHBIX I[EHHOCTEH POCCUHUCKOr0o Hapoaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEJICHUS, CBSI3aHHOIO C MPaKTHYECKUM
MPUMEHEHHUEM JOCTIKCHUN HAYKU U JAEATEIbHOCTHIO Y4EHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEIEHUH, pACCyKIEHUI, BOCIPUUMYUBOCTD K
MaTEMAaTUYECKUM acleKTaM Pa3jNYHbIX BUIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb yMEHUS MPUMEHSATH MATEMAaTHUUYECKUE 3HAHHUS B
MHTEpECcax 310pOBOIro U 0€30MacCHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (370POBOE NMHUTAHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryispHas (Gu3ndeckass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03]0POBUTEIIHLHOU J1ESITEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHHE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymiedt mnpodeccud W pealn30BBIBATH COOCTBEHHBIE >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yecKoMy  OOpa3oBaHUI0O U
caM0ooOpa30BaHUI0 Ha TMPOTSHKEHWHU BCEW KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]la4 MaTEeMAaTUYE€CKON HAIIPaBICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHHE BIIMSHUSA
COIMAJIBHO-?PKOHOMMYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMATIBLHOU
cpenbl, OCO3HaHUE rI100AIbHOTO XapakTepa 3KOJIOTHYECKUX MPo0IeM, OpUEHTAIIUS
HA TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWM MJig pelieHus 3ajad B 00JacTu
OKpYy’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIS1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOM NMPAKTUKH, TOHUMaHHE MaTeMaTHIECKON
HayKH Kak cpepbl YeIIOBEUECKOM JICATEILHOCTH, 3TAIIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUUIS. Pa3BUTHS LIMBUJIM3AIIMM, OBIaJE€HUE S3BIKOM MAaTEMAaTHKH M MaTE€MaTHYECKOU
KYJIbTYpOU KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh TPOCKTHYIO
Y HCCIIEIOBATENbCKYIO AEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEC YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble Jornyeckue NecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBbIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUW MEXKIYy TMOHIATUSAMH, (POPMYIUPOBATH
OTpeieNieHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKaIIH,
OCHOBaHWsI 711 0000IIEHHS ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIUMOTO aHATHN3;

BOCIIpUHUMATh,  (OPMYIUPOBAaTH U  TNPEoOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIE, EAMHUYHBIE, YACTHBIE U 00IlIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOMCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTECPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 11O aHAJIOTUH;

IPOBOJINTH CAMOCTOATENLHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATH APTyMEHTAIUIO, IPUBOAUTH IPUMEPHI 1
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYJICHHS U BHIBOJIbI;

BbIOMpaTh crmoco0 pereHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB pPEIICHUs, BEIOUpaTh Hanbosee MOAXOIAUININ ¢ y4ETOM CaMOCTOSTENLHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKHe AeCTBHSA:



UCIIOJIb30BaTh BOIIPOCHI KaK MCCIENOBATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OpPMHpPOBATH THUIOTE3y, APTyMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEOBAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHiecKoro 00beKTa, SBICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMu, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITEILHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOMIOJICHUS, HUCCIICIOBAaHUS, OLECHHBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCa, a TAKKE BBIJBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISBIISITH JAeUIIUTH MHPOPMAIIMH, JaHHBIX, HEOOXOAMMBIX /I OTBETa Ha
BOIIPOC U JIJISI pELICHUS 3a]1a4u;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUYHUKOB PA3JIMYHBIX THUIOB, aHAJIM3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO PAa3IMYHBIX BUJIOB U (pOopM
peACTaBICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpMAILNIO, MPEACTABISAThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HAAEKHOCTh uH(pOpMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIEC YHHBEpPCaJIbHbIe Y4eOHbIE JeHCTBUS

Oo0menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMU OOIIIeHHUS], SICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M TNUCbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUA II0 XOAYy PELICHUs 3a/1aud,
KOMMEHTHUPOBATh MOJIYYECHHBIN PE3yJIbTaT;

B XOJle OOCYXJIEHHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBlI,
npoOsieMbl, penraeMoil 3ajaud, BBICKA3bIBATh WJCH, HAIlEJICHHBbIE HA TIOMCK
pELICHUs, COIMOCTABIAThL CBOHM CYXAEHUA C CYXICHHUSIMH JAPYTMX YYaCTHHKOB
Jyanora, oOHapyXMBaTh Pa3lW4yUe W CXOJICTBO MO3UIMNA, B KOPPEKTHOU (opme
(dbopMyIHpOBaTh pa3HOIACHs, CBOM BO3PAKECHUS;

NPEACTABIATh PE3YNbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEI0BAHNUA,
NIPOEKTa, CaMOCTOATEIHLHO BBIOMPATh (opMaT BBICTYIUICHHS C YYETOM 3aj1a4
MIPE3CHTAIIUU U OCOOCHHOCTEHN ayIUTOPHHU.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:



COCTAaBJIATH ILJIaH, AJITOPUTM PEILICHUS 3a/1aud, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUN C y4€TOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:

BJIQJIETh  HABBIKAMHU  TO3HABATENBHOM  pediiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX ACHCTBHI U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu  CaMOTMPOBEPKH, CAMOKOHTPOJISI TpOIlecca W Pe3ysbTaTa PEIICHHS
MaTeMaTH4YeCKOM 3a1auu;

peABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHUMATh M HMCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIHHOU
paboThl mNpU pelieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1elb COBMECTHOMU
JESTENHbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pPalOOTHI, pacmpeneisiTh
BU/JIbI pa0OT, 10rOBapUBaTHCS, 00CYKAAaTh NPOIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHUS HECKOJIBbKHUX JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXaeHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMU YI€HAMU KOMaHbl, OIIEHUBATh KAU€CTBO CBOEIO BKJIAJa
B OOmMI TPOAYKT MO KpUTEpUsIM, CHOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aHMMOCHCTBHSL.

HNPEIAMETHBIE PE3YJIBTATDI

K konmy obOyuenuss B 10 kjacce oOyyarolmuics MOJYYHUT CJEAYIOILIUE
OpeaMEeTHbIE PE3ybTaThl MO OTJACNBbHBIM TeMaM pabouell mporpaMMmbl y4eOHOTrO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yuca 1 BHIYMCIICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHSTHSIMHU: PAIlMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TPOLEHTHI, HPPALMOHAIBLHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCE, MOIYJb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpoOM M TPOUEHTHI JUIsl pelieHUs NPUKIAIHBIX 3a4ad W3
PAa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

NPUMEHATH NMPUOINAKEHHBIC BRIUUCIICHHS, IPABUIIA OKPYTIICHUSI, IPUKUAKY U
OLICHKY pe3ybTara BEIYMCICHUN;



CBOOOJTHO OMEPHUPOBATH TMOHATHEM: CTENEHb C IEJIbIM TOKa3aTeseM,
UCIIOJIb30BaTh MOAXOMASAIIYI0 (hOpMY 3aIMMCH JIEUCTBUTEIIBHBIX YHCEI JIsl pEelIeHUs
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS IaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOOJ/IHO OIIEPUPOBATh MOHATUEM: CTETIEHDb C PALIMOHAIBLHBIM I10Ka3aTeleM;

CBOOOIHO OMNEPHPOBATh MOHATHSAMHU: JIOTapupM UHCHA, JECATHYHBIE U
HaTypajibHbIE JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATH MOHATUSIMU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOI'0 apryMEHTa;

OIEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC M apPKTAHI€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOO/IHO OTEpPUPOBaTh MOHATHAMM: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCWIIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4HbIE METOJbl PELICHUS PAUUMOHAIBHBIX M JIPOOHO-
palMOHAJbHBIX YpPaBHEHWI, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATHUAMH: MHOTOYJIEH OT OAHOW IEPEMEHHOM,
MHOTOYIEH C UEeNbIMU KO3 (PUIIMEHTaMU, KOPHU MHOTOWICHA, IPUMEHSATD JICTICHHUE
MHOIO4YJI€Ha Ha MHOIOYIEH C OCTAaTKoM, TeopeMy be3dy u teopemy Buera s
peuieHns 3a1ay;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPENENIUTENb MATPULBl 2 X 2 W €ro TIEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpEAENHTENs 2 X 2 JuId BBIYMCIICHMSI €r0 3HA4YCHMUS,
OPUMEHATh ONPEAENIUTENN JJII PELIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATh PEAbHBIE CUTYAllMM C NOMOIIBIO CUCTEMBI JJUHEUHBIX YPABHEHUM,
UCCJIEN0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINpEIEIUTENEH,
MHTEPIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUHM C KOPHSAMH JUIsl TMPeoOpa3OBaHUS
BBIPAKCHUM;

BBITIOJIHATH MPEe00pa30BaHMsI YUCTOBBIX BHIPAXKEHUM, COAEPIKAIIUX CTEIEHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBa norapupMoB U1t npeoOpa3oBaHuUs
J0rapu(pMUUYECKUX BbIPAKEHUN;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HppAIMOHAJIbHBIC, IOKa3aTelbHbIE U
norapu(MUYEcKue ypaBHEHUS, HAXOAUTh UX PELICHHS C TIOMOIIBIO PABHOCUIIBHBIX
NIEPEXOJIOB UJIN OCYILIECTBIISS IPOBEPKY KOPHEW;



NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe GOpMYJIbl JUisl MpeoOpa30BaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HEoOXoauMble (QOpMYabl A pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHHSI, YpPaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3aJadud, HCCIEI0BATh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHMEM amnapara aireOphl.

DyHKUMU U TPaGUKH:

CBOOOJTHO OTEPUPOBATH MOHATHAMU: (PYHKIUS, CIIOCOOBI 3a1aHus (yHKIUH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3WIMSA (QYHKIUN, Trpaduk QyHKIUH,
BBITNIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB QYHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMKECTBO
3HaUYCHUN (DYHKIMH, HYTH QYHKITUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOHO OMEpUPOBaTh TMOHATHSAMH: YETHBIE M HEUETHbIE (DyHKIUH,
nepuoandeckrue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMBI (DYHKIMHM, HauWOOJbIIee M HAUMEHblIee 3HaueHWe (QYHKIUH Ha
IPOMEXYTKE;

CBOOOIHO OTNEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHS C HaTypaJbHBIM U
[ENbIM TIOKa3aTesneM, rpauK CTEeneHHOW (QYHKIMUA C HATypadbHBIM U IENIBIM
nokasareneM, rpaguk KOpHS N-Oi cTeneHu Kak (YHKIHUKA OOpPATHOW CTENEeHH C
HATypaJIbHBIM IMOKA3aTENIEM;

ONEepUpPOBaTh TOHATHUSAMU: JUHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TTOCTPOCHUE UX TPa(HKOB;

CBOOOJTHO OMEPHPOBATH MOHATUSMU: TOKa3aTelbHAsT MU JorapupmMuyecKas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIs PEIICHHS
YPaBHEHHI;

CBOOOMIHO OMNEpUPOBATh TOHATHUSAMU: TPUTOHOMETPUUYECKAS OKPYKHOCTH,
OTpeieNIeHHe TPUTOHOMETPUYECKUX (PYHKITUN YHCIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYyHKIUH AN HCCIENOBAaHUS MPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U peasbHON
KU3HU, BBIpaXKaTh POpMyJiaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hayana MaTeMaTH4eCcKOIro aHAIU3A:

CBOOOIHO OMNEpUPOBATHh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 0ECKOHEYHO yObIBaIOIasi T€OMETPUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJILHBIN poCT, (PopMyJsia CIOKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

UCTIOIBh30BaTh MPOTPECCHH JJIS PEIICHUS pealbHBIX 3a/1ad MPUKIATHOTO
XapakTepa,;



CBOOOJTHO OIEPUPOBATH MOHIATHUSIMU: MOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXIEHUS MATEMAaTHUYECKOro aHajiu3a Kak aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJ/IHO ONIEPUPOBATH MOHATUSAMU: HEMIPEPHIBHBIC (PYHKIIMH, TOYKU Pa3pbiBa
rpaduka QyHKINHA, aCUMITOTHI rpaduka PyHKINY;

CBOOOJHO OIEpUPOBATh TOHATHEM: (YHKIWS, HEMPEphIBHAs Ha OTPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUMN SISl pEICHUs 3a/1a4;

CBOOOJIHO OIEpPUPOBATh TOHSATUSMH: TIepBasi W BTOpas MPOU3ZBOIHBIC
byHKIIMHY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITh TPOU3BOJIHBIE CYMMBI, MPOU3BEJACHUS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (DU3MYECKUN CMBICT MPOU3BOJHOM st
penieHus 3aaad.

MHoxecTBA M JIOTHKA:

CBOOOJIHO  ONEpUPOBATh  MOHATUSIMHU: MHOXECTBO, ONEpalluu  Haj
MHOECTBAMU;

UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi ONUCAHUS PeaTbHbIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEJeieHrue, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy ob0yuenuss B 11 kiacce oOy4yaromIMiCs TOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodeill mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yucia 1 BHIYMCICHUSA:

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU: HATYPATIBHOE U 11€J10€ YKCIIO, MHOXKECTBA
HaTypaJbHBIX W LEIbIX YUCEN, UCIOIb30BATh MPU3HAKUA JIETUMOCTH LEIbIX YHCEN,
HOJl 1 HOK HarypasibHBIX 4HMCEN IJid pElleHUs 3aJad, NPUMEHSITh alrOpUTM
EBxnuna;

CBOOOJIHO OINEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypAJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (popMe, BHITTONHATH apupMETHUECKUE ONEpalu ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOMN MIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA!



CBOOOIHO ONEpUPOBATh IOHATUSMU: HppAlMOHAIbHbBIE, IOKAa3aTElbHbIE U
naorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh HUX PEUIEHHs C  I[OMOUIbIO
PABHOCWIBHBIX IIEPEXO0/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pPElIEHUH TPUTOHOMETPHUUECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATH  HEoOXoAuMble  (QOpPMYIbl JJIi  pPEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTb YpPaBHEHUH U
HEPaBEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW pAallMOHAIBHBIX, UPPALIMOHAIIBHBIX, ITOKA3aTEIbHbIX U
Jgorapu(pMUYECKUX YPaBHEHUM U HEPABEHCTB;

pewmarhb paLMOHAIbHEIE, UPPALMOHAIIBHEIE, II0OKa3aTEeIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHME YpaBHEHHMS W  HEPaBEHCTBA,
coaepKale MOLYJIU U apaMeTpsl;

OPUMEHSATH TpaduyecKre METO/bl JJI PElIeHUs YpaBHEHUN U HEPaBEHCTB, a
TaKKe 3a71a4 C IapaMeTpamus;

MOJICIUPOBAaTh peajibHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEZIOBATh IIOCTPOCHHBIE MOJEIM C HCIOJB30BAaHHMEM ammapara aareOpsl,
VUHTEPIIPETUPOBATD MTOIYyYEHHBIN PE3YJIbTaT.

DYyHKIUHN U TPaPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C IOMOILBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKIIHUA;

CTPOHTb reoMeTprudeckue 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TpaPUKU TPUTOHOMETPUUECKUX
byHKIMM;

OPUMEHATh (YHKIMM JJIi MOJEJIMPOBAHUA M HCCIEIOBaHUS pealbHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEN0BAHUS (PYHKIIUM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HanOOJbIIee U HAUMEHbIIee 3HaUYCHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTPE3KE;

UCIIOJIB30BATh IMPOU3BOAHYIO JUI HAXOXKIACHUSA HAWIy4dllero pELICHUsS B
IIPUKJIAIHBIX, B TOM YKCJIE COLMAIbHO-DKOHOMHUYECKUX, 3a1a4ax, 1S ONpEeAeIIeHUs
CKOPOCTH M YCKOPEHHUS Ipoliecca, 3a1aHHOro (hopMyIIoi Win rpapuKoM;



CBOOOMHO OMEpUPOBaTh TMOHATHUSAMHU: IEPBOOOpa3Has, OIpeneIEHHBIN
MHTETpaJl, HAXOIUTh TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIUH ¢ BBIYHCIATH
uHTerpai no hopmyne Hetorona-Jleitonmnia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MaTEeMaTHYECKOM MOJICTUPOBAHUM Ha IpUMEpPE
cocTaBiieHUs MU PpepeHInaTbHBIX YPaBHEHU;

penaTh MPUKIAAHBIC 3a7a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHUYECKOTO U
¢u3ngecKoro xapakrepa, CpeACTBaMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypent
MHOXK€eCTBO I€MCTBUTEIIBHBIX YUCETL.
1 MHorowiensl. PaiinonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 @ynkiun u rpaduku. CreneHHas QyHKIUS C 12 1
LEJIBIM MOKa3aTeaeM
3 ApudmeTrueckuii KOpeHb N-0i CTETICHH. 15 1
WppauroHanbHble ypaBHEHHUS
4 [TokazarenpHast pynknus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIU. 18 1
Jlorapudmudeckue ypaBHEeHUS
6 TpuronomeTpuiecKue BhIPAKEHUS U 99 1
ypaBHEHUS
[locnenoBaTeabHOCTH U POTPECCUH 10
HenpepoiBable ¢pyHKImu. [IponsBogHas 20
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosanyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (uu¢posbie)
n/n NPOrpaMMbl Bcero Kontpoarnpie | Ipakruyeckue o0pa3oBaTeJibHbIE
padoThI padoTbI pecypesi
1 HccnenoBanue GyHKINNA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 ITepBooOpazHas U UHTETpas 12 1
3 I'paduku TpUroHOMeTpHUECKUX (PYHKIIHH. 14 1
TpuroHoMmerpuyeckre HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeNbHbIC U 24 1
norapupMUUECKre HEPABEHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ebIe uncia 10
CucTeMbl paliiOHAIEHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaun ¢ mapaMmeTpamMu 16 1
9 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Konrpoaitie | Ipakririeciite fl[3yqemm 261()1;[;03aTe.111>H1)1e
padoTsbI padoThbI pecypest
1 MHOXkecTBO, Onepaluu Haj 1
MHOXECTBAMHU U UX CBOMCTBA
2 Juarpammer Ditnepa-Benna 1
IIpumeneHne TeopeTuKo-
3 MHOKECTBEHHOTO arlrapara JJisi peIlIeHHs 1
3a7a4
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JIeCATUYHBIE TPOOH, MPOIICHTHI, 1
OEeCKOHEYHBIE MTEPUOINUECKHIE IpoOH
Panmonanesueie yncna. OOBIKHOBEHHBIE U
5 JECSTUYHBIE IPOOH, MPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOTUUECKHUE TPOOH
5 IIpumeneHune apobeil u IPOLEHTOB IS 1
pelieHus: NpUKIagHbIX 3324
7 [Tpumenenune aqpoOeii U MPOLEHTOB TS 1
pelIeHMS TPUKIIAIHBIX 3a/1a4
3 JleficTBuTeNbHBIC UKciia. PalimonanbHbie U 1
UppALMOHAIIbHBIE YHCIIa
9 ApudmeTrueckue oneparuu ¢ 1
JIEUCTBUTEIIbHBIMHU YHCJIAMU




10

Monyib 1€MCTBUTEIBHOTO YUCIA U €r0
CBOIiCTBa

11

[TpubnuxE€HHbIE BHIYUCIEHUS, IpaBUiIa
OKpYIJICHUS, IPUKUIKA U OLICHKA
pe3yJbpTaTa BBIYUCICHUN

12

OCHOBHBIE METO/IBI PEIICHUS [IEJTBIX U
JpOOHO-palIMOHATIFHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHHUS LIENIBIX U
JIPOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPaBEHCTB

14

15

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIPOOHO-pAIIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

MHOrowieHsl OT OTHOW MEPEMEHHOM.
Jlenenne MHOro4JIeHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOTOWIEHBI C IETBIMH
koadurmentamu. Teopema Buera

17

Pemenne cucreM ITMHENHBIX YpaBHEHUI

18

Pemenue cucreM JIMHENHBIX YpaBHEHUM

19

Marpuiia CuCTeMbl TUHEUHBIX YPaBHEHHM.
Onpenenurtesb MaTPULBI 2X2, €T
Tr€OMETPUUYECKHUI CMBICIT U CBOMCTBA;
BBIYHCIICHHE €T0 3HAYCHUS

20

Onpenenuresib MaTpuLbl 2X2, €ro
r€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUMCIIEHHE €0 3HAUEHUS




21

IIpuMeHeHne onpeaenuTens Ui peleHus
CHCTEMBI JINHEMHBIX YPaBHEHHUN

22

Pemenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JIMHEMHBIX YPaBHEHUI

23

Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBIO
CHUCTEMBI JINHEMHBIX YPaBHEHU

24

KonTponbHas pabora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIMSA, CIIOCOOBI 3a/1aHUs (PYHKITHH.
B3aumHo oOpaTHble (YHKIIUH.
Kommozumus GpyHKImiz

26

27

I'padpux GpyHKIMH. DIeMEeHTapHbIE
npeoOpaszoBaHusi rpadUKoB PyHKITUN
O6nacTh onpeaeneHuss 1 MHOKECTBO
3HayeHuil pynkuun. Hymm GyHkuum.
[TpomeXyTKH 3HAK MOCTOSIHCTBA

28

YérHble 1 HEYETHBIE (PYHKIIUU.
[lepunonnueckue ¢pynkuu. [IpomexxyTku
MOHOTOHHOCTH ()YHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauGonbiiee 1 HauMeHbllee 3HaYCHUE
(GYHKLIMHU HAa IPOMEXYTKE

30

Jlunelinasi, KBagpaTuuHas v 1poOHO-
TUHEHHas PYHKIUH

31

DneMeHTapHOe UCCIeIOBaHUE U
MOCTpOeHUE TPaPUKOB ATUX YHKITUH




:‘)J'IGMGHTapHOG HUCCIICJOBAaHUEC U

32 .
ocTpoeHue rpaduKoB TUX QYHKIUI

33 Crenens ¢ 1eabIM NokasarenaeM. bunom
HeroToHa

34 Crenens ¢ 1enbIM MokasaresneMm. bunom
HeroToHa
CrenenHast pyHKIUS ¢ HATYPAJIbHBIM U

35 1enbIM nokazareneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabota: "Crenennas
¢ynkuus. E€ cBoiicta u rpaduk”

37 ApudmeTrnueckuii KOpeHb HaTypaJbHOMI
CTEIIEHH U €r0 CBOMCTBA

38 ApudmMeTnueckuii KOpeHb HATYpPaTbHOU
CTENEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUH,
coJiepKaluX CTENeHH U KOPHH

40 [TpeoOpazoBaHMs YHCIOBBIX BHIpAKCHUH,
COJIepKalUX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YNCIOBBIX BBHIPAKECHUH,
COJZIepKaIUX CTENIEHU U KOPHU
Uppaunonaneubie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUU
Uppaunonansubie ypaBHeHHsl. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX

ypaBHEHUH




Uppanmonanbabie ypaBHeHUs1. OCHOBHBIE

44 METO/bI PEMICHUS UPPALHOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIbHBIE NTEPEXOBI B PEILIEHUN
MPPALMOHAIIBHBIX YPaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UPpaLMOHAIILHBIX YpaBHEHHM

47 PaBHOCWIIBHBIE NTEPEXOBI B PEILIEHUN
UPPALMOHAIIBHBIX YPAaBHEHUM

48 PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
UpPpaLMOHAIILHBIX YpaBHEHHM
CBoiicTBa 1 rpauk KOpHs N-0 CTETIEHU

49 KaK (yHKIIMK 0OpaTHOU CTENeHH ¢
HaTypaJbHbIM OKa3aTelIleM
CoiicTBa 1 rpauK KOpHS N-01 CTETIEHU

50 KaK QyHKIMHA 0OpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
KoHnTtponbHas padota: "CBoiicTBa 1

51 rpaduk KOpHsS N-O CTENEHH.
WppanuoHanbHble ypaBHEHUS "

59 CreneHp ¢ palMOHAJIbHBIM IIOKa3aTEIEM U
e€ CBOMCTBa

53 Crenessb ¢ pallMOHAIBHBIM ITI0KA3aTEIEM U
e€ CBOMCTBA

54 CreneHp ¢ pallMOHAJIbHBIM [I0OKA3aTEIEM U
€€ CBOMCTBA

55 [TokazaTtenpHas GyHKIUSA, €€ CBOWCTBA U

rpadux




Hcnonws3zoBanue rpaduka GyHKIUU A5

56 . 1
pelIeHUs ypaBHEHUI

57 Hcnonws3zoBanue rpaduka QyHKIUU A5 1
pELIECHUS] ypPaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

58 METOBI PEIICHUS TTOKA3aTeIbHBIX 1
YpaBHEHUH
[Toka3atenbHble ypaBHeHUs. OCHOBHBIC

59 METO/bI PEIICHUS TOKA3aTEIbHbIX 1
ypaBHEHUH
[TokazaTenbHble ypaBHeHUSI. OCHOBHBIE

y

60 METOBI PEIICHNUS TTOKA3aTEIbHBIX 1
ypaBHEHUH

61 Kontponbnas padota: "[lokazarenpHas 1
¢byukuus. [TokazarenpHble ypaBHEeHUS"

62 Jlorapugwm uucna. CoiicTBa jJorapugpma 1

63 Jlorapugm uucna. CoiicTBa jJorapugpma 1

64 Jlorapudwm uncna. CBoiicTBa Jorapudma 1

CCATUYHBIC H HATyPAIbHBIC JIOTAPUPMBI
65 1
€CSTUYHBIC U HATypaJIbHBIC JIOTapUPMBI

66 1

67 [IpeoOpa3zoBanHue BhIpaKEHUH, 1
cojieprKaux Jorapudmol

68 [IpeoOpa3zoBanHme BhIpaXKEHUH, 1
coJiepKalluX JorapuQmol

69 [IpeoOpa3oBaHue BBIpAKESHHIA, 1

cojieprKaux Jorapudmpl




Jlorapudmuueckas pyHkus, e€ cBOWCTBa

70
u rpaduk

71 Jlorapudmudeckas GpyHkIus, e€ cBOHCTBA
u rpaduk

7 Hcnonws3zoBanue rpaduka GyHKIUU A
pellIeHNs] ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIAU 715
peleHus ypaBHEHUH
Jlorapudmuueckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUYECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHUS.

75 OcCHOBHBIE METO/IBI PEILICHUS
Jorapu(MUUECKUX ypaBHEHHHA
Jlorapudmudeckue ypaBHEHUS.

76 OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUUECKUX ypaBHEHUH

77 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUN
Jorapu(MUUECKUX ypaBHEHHM

78 PaBHOCHIIBHBIE TIEPEXOIBI B PEIICHUHN
JorapupMHUUECKUX ypaBHEHUH
KonTponbhas pabora:

79 "Jlorapupmuyeckas GyHKIHUS.
Jlorapudmudeckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC M KOTAaHI'€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

YUCJIOBOTO apTryMEHTa




ApKCUHYC, apKKOCHUHYC M apKTaHT€HC

82 YHCIJIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyXKHOCTb,

84 ompeieNieHne TPUTOHOMETPHUECKUX
(GyHKIMI YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 ofpeieJIeHne TPUrOHOMETPHUUECKUX
(G yHKIHI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmybI

87 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIBI

88 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIbl

89 OCHOBHBIE TPUTOHOMETPUUIECKUE
bopMyIbI

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKECHU

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHUI

92 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHUU

93 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHU

94 Pemrenne TpuroHOMeTpHUECKUX

ypaBHEHUU




Pemrenne TPUTOHOMETPHYCCKUX

95 .
ypaBHEHUI

9% Pemenne TpuroHoMeTprUYeCKIX
ypaBHEHUU

97 Pemenne TpuroHoMeTpUUECKIX
ypaBHEHUH

08 Pemenne TpuroHOMeTpHUYECKIX
YpaBHEHUH

99 Pemenne TpuroHoMeTpHUUECKHX
ypaBHEHUH

100 Pemenne TpUroHOMeTpHUYECKIX
YpaBHEHUH
KonTponbhas pabora:

101 "TpUTrOHOMETPUYECKUE BBIPAKCHUS
TPUTOHOMETPUUYECKHE ypaBHEHUS "
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

102 [IOCJIENOBATEILHOCTEN. MeToI
MaTeMaTH4YeCKOW UHAYKIIUU
MOHOTOHHBIC W OTPaHUYCHHBIC

103 noclie[oBaTenbHOCTH. MicTopus aHanm3a
0ECKOHEUHO MaJIbIX

104 ApudmMernueckas mporpeccus

105 ['eomeTpuueckast mporpeccus

106 beckoHeuHO yObIBaroI1asi reoMeTpuiecKast
nporpeccus

107 CymMa OeCKOHEUYHO YOBIBarOIIeHh

reOMETPUYECKON POrpeCCHH




JIMHENHBIN ¥ YKCIOHEHIIUAJIBHBIA POCT.

108
Yucno e. DopMyna CI0KHBIX TPOIIEHTOB

109 JIMHENHBIN U YKCIOHEHUUAJIBHBIA POCT.
Yucno e. Popmyra CI0KHBIX IPOLEHTOB
Hcnonp3oBaHue NpOrpeccuu IJist

110 pelIeHusT peasIbHBIX 3a71a4 MPUKIIATHOTO
Xapakrepa

111 Konrponbnas pabora:
"ITocenoBaTenbHOCTH U IPOTrpeECCUn”

112 HenpeprpiBHBIC (DYHKIMM 1 UX CBOHCTBA

113 Touxka pa3pbiBa. ACUMITOTHI rpaUKOB
b yHKIMiA

114 CpoiicTBa (yHKLIMI HEMTPEPBHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (pyHKIINI HENTPEPHIBHBIX HA
OTpe3Ke

116 MeTon MHTEpBaOB Uil peLICHUs
HEPABCHCTB

117 MeTo MHTEpPBAJIOB ISl pEeLICHUS
HEPABEHCTB

118 MeTon MHTEpBaIOB Uil peICHUs
HEPABCHCTB

119 IIpumeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMHA 1S pereHust 3a1a4

120 IIpuMeHeHne CBOMCTB HENMPEPBIBHBIX
GbyHKUUHI U1l peleHus 3a1a4

121 [lepBast u BTOpas Npou3BOJHbIE (PYHKIIUN




OnpeneneHue, reOMETPUIECKHI CMBICIT

122 . 1
MIPOM3BOTHOM
123 Onpeﬂeneﬂnf:, (bu3HYECKUil CMBICTT 1
MIPOU3BOIHOM
124 YpaBHEHHE KacaTeIbHOU K TPauKy 1
byHKIIUN
125 YpaBHEHHUE KacaTeIbHOU K TpaduKy 1
byHKIIIH
126 [Tpou3BoHBIE 3TIEMEHTAPHBIX (PYHKIUH 1
127 HroroBas KoHTpoJIbHAs paboTa 1
128 HroroBas KoHTpoJbHAs paboTa 1 1
129 [Tpou3BoHBIE 3TIEMEHTAPHBIX (PYHKLIUH 1
130 [Tpou3BoHAS] CYMMBI, TPOU3BEACHHUS, 1
YaCTHOTO U KOMITO3UIHH () YHKITHI
131 [TpousBogHAsE CYMMBI, TPOU3BEICHNUS, 1
YaCTHOT'O U KOMITO3UIIMU (HYHKITUI
132 [Tpou3BoHAS] CYMMBI, TPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3UIMU (YHKITHI
133 KonTponbnas pabora: "IIponsBogHas” 1 1
134 [ToBTOpenue, 06061IEeHNE, 1
cuctemMatuszanus 3HaHuu: "YpaBHenus"
135 [ToBTOpenue, o600mIEHNE, 1
cucreMaruzanus 3HaHuil: "Oyakuun"
136 [ToBTOpeHwue, 0606meHI:1e, 1
CUCTEeMaTH3allHs 3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jlara
U3y4YeHH S

DJIEeKTPOHHBbIE
nu@posBbIe
o0pa3zoBaTejibHbIE

pecypcebl

[Ipumenenre npou3BOAHOMN K
UCCIIeIOBaHUIO (DYHKITMH Ha
MOHOTOHHOCTBH U SKCTPCMYMBI

IIpumeHeHne Mpou3BOIHOM K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb W 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHeHne Npou3BOJHOM K
uccaeaoBaHuio QyHKIHMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO U

HaVMEHBIIIET0 3HAYEHUS HEIIPEPBIBHOU

(byHKIUHN Ha OTpe3Ke




HaxoxaeHne HanGombIIero 1
HAaUMEHBIIIETO 3HAUYEHUS HEMPEPHIBHOMN

(byHKIMHU HAa OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HAUMEHBIIIET0 3HAYCHHUS HEIPEPBIBHON
(GyHKIIUM Ha OTpE3Ke

10

Haxoxxnenne HanOOJIBIIETrO U
HAUMEHBIIIETO 3HAYCHUS HETPEPBIBHOMN
(byHKLIUHN Ha OTpe3Ke

11

Haxoxnaenne HanOopIero u
HAaMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIMHT Ha OTpe3Ke

12

Haxoxnenue HanOOJIBIIIETO U
HAaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

GYHKIIMM Ha OTpe3Ke

13

IIpumeneHne Mpou3BOAHOM IS
HaXO0X/I€HNS HAaWIY4IlIEero peleHUs B
IIPUKJIAJIHBIX 3aa4ax

14

[IpumeHeHre nponu3BOAHOMN AJIst
HaAXOXICHUA HaI/mquero pemeHI/m B
HpI/IKJIa,HHBIX 3aJa4dyax

15

[IpumeHeHre nponu3BOAHOMN AJIst
ONpeAeICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaaHHoro (GOpMYIION HUITH
rpaduxom

16

[IpumeHeHre MpoU3BOAHOMN HJIst
ONpeAeICHUsI CKOPOCTH U YCKOPEHUS




npoliecca, 3alaHHoro (GopMyIoi Uiu
rpaduxom

17 Kommosumus ¢yHKimii

18 Kommosumus ¢yHKimii

19 Kommozurmus ¢hyHkimii

20 I'eomerpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJUHATHOM TUIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GYHKIHMH ¢ TOMOIIBIO TTPOU3BOTHOM"

93 ITepBooOpasHasi, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpa3HbBIE AIIEMEHTAPHBIX

24 ¢bynkuuii. [IpaBuna HaXOXKICHUS
NepPBOOOPA3HBIX
[lepBooOpazHble 3IEMEHTaAPHBIX

25 dbynkuuii. [TpaBuna HaxoXKAeHUS
epBOOOPaA3HBIX

26 Wurerpai. ' eoMeTpudecKuil CMbICI
UHTETpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
1o popmyne Herotona-JleliOHuma

28 Beruucnenue onpenen€éHHoro MHTerpaa
o popmyne Herotona-JleliGuuma

29 [IpumeneHue uHTErpana s

HAXO0XIEHUS IJI0LaIel TUIOCKUX QUryp




[IpumeneHnue uHTErpana s

30 HAXO0XJICHUS 00bEMOB T€OMETPUICCKUX
TeN

31 [Tpumeps! pemennii AudQepeHmraIbHbIX
YpaBHEHUH

39 [Tpumepsl pemennit tuddepeHImanTbHbIX
ypaBHEHUH
MaremaTHuecKkoe MOJEINPOBAaHHUE

33 pEAJIbHBIX MTPOLIECCOB C ITIOMOIIBIO
nuddepeHmanbHbIX ypaBHCHUHA

34 Kontponbnas padota: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduKu

36 Tpuronomerpudeckne GYHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpudeckue GyHKIHH, UX
CBOHWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
O1060p KOpHEH TPUTOHOMETPHUUECKHIX

41 YpaBHEHUH C TTOMOIIBIO

TPUTOHOMETPUUIECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHIX

43 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH

44 Perrenne TpuroHoMeTprUUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMeTpHUECKUX
HEpaBEHCTB

46 Pemrenne TpuroHOMeTpHUECKUX
HEPaBEHCTB

47 Perienue TpUrOHOMETPHUYECKUX
HEpPaBEHCTB
Konrponsnas padora: "I'padpuku

48 TPUTOHOMETPHUYECKUX ()YHKIUH.
Tpuronomerpuyecke HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHHS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHHS
MIOKa3aTeNIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHHS

Jorapu(MUUECKIX HEPABEHCTB




OCHOBHEIE MCTOABI pEIICHUA

>4 Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(MUUEeCKHX HEPAaBEHCTB
57 OCHOBHBIE METO/bI PELLICHUS
HpPpALMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METOABI PELLIECHUS
HMPPALMOHAIIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLICHUS
MPpALMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX HEPABEHCTB
61 ['paduueckne METOIBI peICHHUS
UPPaLMOHAIILHBIX YPABHEHUN
62 I'padmueckue MeToabl pemeHus
HMPPALMOHAIIBHBIX YPABHEHUI
63 I'padnueckue MeToabl pereHus
[I0OKa3aTENIbHBIX YPAaBHEHUU
64 I'paduyeckue MeToAbI peleHus
MMOKa3aTEeIbHBIX HEPABEHCTB
65 I'paduueckue MeToab! pereHus
JIorapuMUYECKUX YpaBHCHHIMA
66 I'padmueckue MeTo bl peLIeHUs

Jorapu(MUUECKNX HEPABEHCTB




67

I'paduyeckue MeToAbl pereHus
Jorapu(PMUIECKUX HEPABEHCTB

68

I'padmyeckue MeTOABI peIIeHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH

69

I'paduyeckue MeToab! pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX
ypaBHEHUH

70

I'padnueckue MeTOIbl pelIeHHS
MOKa3aTeJIbHbIX U JIOTapu(PMUUIECKUX
HEPABEHCTB

71

72

I'padmyeckue METOABI peIICHUS
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppatmonanbHble, MOKa3aTelbHbIE U
norapuMUUECKre HepaBeHCTBA"

73

KommiekcHbie yncna. Anrebpandeckas u
TPUTrOHOMETpHUECcKast pOPMBI 3aMTUCU
KOMIUIEKCHOTO YHclia

74

KomrmuiekcHbie uncna. AnreOpandeckas u
TPUTrOHOMETpHUEcKast GOpPMBI 3aMUCU
KOMIUIEKCHOTO YHUCIIa

75

ApudmeTrueckue oneparuu c
KOMIIIICKCHBIMHU YU CJIaMH

76

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YUCJIAMHU




H306pa)KGHI/I€ KOMIIJICKCHBIX YHUCECJI HA

" KOOPJIMHATHOM IJIIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oil crenenu
13 KOMIUIEKCHOTO YuCiIa

80 ®opmyiia Myaspa. Kopau N-oii crenenu
13 KOMIUIEKCHOTO YnCIIa
IIpuMeHeHnEe KOMIUIEKCHBIX YUCEIT IS

81 peneHust GU3NIECKUX U T€OMETPUICCKUX
3ama4y

82 Konrponsnas padora: "KommiekcHbie
yucna"

83 HatypanbHble u 11e51bie yrciia

84 HatypanbHble u 1ensle yncna

85 IIpuMeHeHne NpU3HAKOB 1ETUMOCTU
LEJbIX YUCell

86 [IpumeHeHre TpU3HAKOB 1ETUMOCTH
LEJbIX YUCell

87 IIpuMeHeHne NpU3HAKOB 1ETUMOCTU
nensix uncena: HOJL u HOK

88 [IpumeHeHre TpU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

89 IIpuMeHeHne NpU3HAKOB 1E€IUMOCTU
LEJIBIX YUCEJI: OCTATKH IO MOAYJIIO

90 [IpumeHeHre TpU3HAKOB 1ETUMOCTH

LEJIBIX YUCEI: OCTATKU IO MOAYIIIO




91

[IpumeHeHre npu3HaKoB AETUMOCTH
LEJIBIX YHUCeN: alropuT™ EBKuaa mis
pELIECHHS 3a/1a4 B LEbIX YUCTAX

92

KonTponbnas pabora: "Teopust 1enbix
yucen"

93

CucreMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHocmiIbHBIE CHCTEMBI M CUCTEMBI-
CJICACTBUA

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUS

95

96

OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH paliOHAJIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH HPPALMOHAIIBHBIX
yYpaBHEHUN

97

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEW MMOKA3aTEIbHBIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYIHOCTEN MMOKa3aTEIbHBIX
ypaBHEHUH

99

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
COBOKYITHOCTEH JTorapu(hMUIeCKUX
YpaBHEHUH




100

OCHOBHBIE METOZBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUU

101

[IpumeHeHne cucTeM K peleHuto
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIaCTEeH HAYKH U PEaIbHON
KU3HU, HHTCPHPCTAUA IMOJTYYCHHBIX
pe3ynbTaToOB

102

[IpumeHeHre cucTeM K peleHuto
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 U3
pa3IUUYHBIX 00J1aCTeH HAYKU U PEAIbHON
JKM3HU, UHTCPHPCTAINA IMOJTYYCHHBIX
pe3yabTaToB

103

IIpuMeHeHnEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3nuYHbIX 00JacTeil HAyKH U peanbHON
JKU3HU, HHTEPIIPETALUs [TOIy4EHHBIX
pe3ynbTaToB

104

Kontponbhas padota: "Cuctemsl
paloHaIbHBIX, HPPALMOHATIBHBIX
MOKA3aTeIbHBIX U JIOTapU(PMIUUECKIX
ypaBHeHUI"

105

PanmonansHbie ypaBHEHUS C
napameTpamu

106

PanmonanbpHbIE HEpaBeHCTBA C
rnapameTpamMu

107

PanmoHanbHBIE CUCTEMBI C napamMeTpamu




WppanuonanbHble ypaBHEHUS,

108 HEpaBEHCTBa C MapaMeTpamMmu

109 HppauroHanbHbIE CUCTEMBI C
napaMmeTpamMu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

111 [Toka3zarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapugmuueckue ypaBHEHMs,
HEPABEHCTBA C NapaMeTpaMu

113 Jlorapudmudeckue cucteMsl ¢
napamMeTpamu

114 TpuroHoMeTpuueCKUe ypaBHEHUS C
napaMeTpamMu

115 TpuroHomeTpudecKkrue HEPaBEHCTBA C
napaMeTpamu

116 TpUroHOMETpUUYECKNE CUCTEMBI C
napaMeTpamMu
[TocTpoenue u uccienoBaHue

117 MaTeMaTHYECKUX MOJIeel peallbHbIX
CUTYalMi C IIOMOILBIO YPABHEHUI C
napaMeTpamMu
[TocTpoenue u uccienoBaHue

118 MaTEMaTHYECKUX MOJIEIEH peaIbHbIX
CUTYallMi C IOMOILBIO CUCTEM
YPaBHEHUH C IIapaMeTpaMu

119 ITocTpoeHue u uccienoBaHue

MaTEMaTUYCCKHUX MOI[@JIeﬁ PCAIBbHBIX




CUTYyallMH C IIOMOILBIO CUCTEM
YPaBHEHUH C TapaMeTpaMHu

Konrponsnas pabora: "3anaun ¢

120 .
napameTpamu
IToBTOpEeHue, 0600IIEHNE

121 ’ ’
cucTtemaTusanus 3Hanuil: "YpaBHenus"

122 [ToBTOpenwue, 06001IeHNE,
cucTeMaTHu3auys 3HaHuil: "YpaBHeHus"
[ToBTOpenue, 06061IEeHNE,

123 CUCTeMaTH3aI¥s 3HaHH: "Y paBHECHUS.
Cucremsbl ypaBHEeHUI"

124 [ToBTOpenwue, 06001IeHNE,
cucremarusanus 3Hanuii: "HepaBeHncrsa"
IToBTOpeuue, 06001IEHNE

125 ’ ’
cucteMartu3aius 3Hanuii: "HepaBencraa"

126 HToroBast KOHTpOJIbHAs paboTa
(mpomekyTo4YHas aTTecTaIus)

197 HrtoroBas KOHTpoOJIbHAS
paboTta(mpomMeKyTOUHAs aTTECTAITHS )

128 [ToBTOpenwue, 06001IEHNE,
cuctemarusauus 3Hanuii: "HepaBencrea"
[ToBTOpeHuue, 0000IIEHNE

b b

129 cuctemaru3anus 3HaHui: "TIpon3BoaHAs

u e€ npumeHeHue"
[ToBTOpenwue, 06001IeHNE,
130 cucteMartuzarus 3Hanuii: "I[Ipon3BogHas

U €€ npumMeHeHue"




[ToBTOpenue, o600mIEHNE,

131 cuctematusanus 3Hanuil: "[IponsBoanas 1
u e€ npumeHeHue"
[ToBTOpenwue, 060061IeHNE,

132 cucTeMaTtu3anus 3Hanui: "MHTerpan u 1
ero npuMeHeHue"

133 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanuit: "Oynknun"

134 [ToBTOpenue, 06061IeHNE, 1
cuctemaTusanus 3Hanuil: "OyHkun"

135 [ToBTOpenue, o600IIEHKE, 1
cucTteMartu3anus 3HaHui: "Oyaxuun"

136 [ToBTOpeHwue, o606meHIiIe, 1
cHUCTeMaTH3als 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

[NPOIT'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeIbHOIl MPOrpaMMBbI CpeIHEro 0411ero oopa3oBaHusi
pe3yJabTara
1 Hucna 1 BBIYUCICHUS
11 OnepupoBaTh TOHATHUSMH: DPAMMOHAIBHOE H JCHCTBHTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JECSITHYHAsS IPOOb, IPOIICHTHI
12 Bemonnate  apudMeTnueckue  omepaldd € pallMOHAIbHBIMH U
' JIEHCTBUTEIILHBIMH YUCIIAMU
13 BemonHATe  mpUOMIKEHHBIE — BBIYMCIICHHS,  HCIIONB3YS  IpaBUIIA
' OKpYTJIEHUS, IeJaTh MPUKUAKY U OLIEHKY Pe3yabTaTa BIYHCICHUN
OmnepupoBaTh MOHATHIMU: CTEIIEHb C IEJIBIM MOKa3aTesieM, CTaHJapTHas
14 dbopMa 3amuCH JACHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpPAIbHOW CTEICHHU;
' MCIIOJIb30BaTh MOJIXOAIIYI0 (POPMY 3aMUCH JACUCTBUTEIBHBIX YUCEN IS
pelIeHUs TPAKTUYECKHUX 3374 U TIPEJICTABICHUS JaHHBIX
OnepupoBaTh MOHATUAMU: CHUHYC, KOCUHYC U TaHTE€HC MPOHU3BOJILHOTO
15 yIjla; WCIOJh30BaTh 3alKCh IMPOU3BOJIBHOTO yIjla Yepe3 oOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKITUU
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATHSAMU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO, 1IETIOE,
2.1 paroHaIbHOE, UPPaIMOHATILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPABHCHHE
99 BreimmonHaTe mpeoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPAKCHUUA U
' pelIaTh TPUTOHOMETPUYECKUE YPABHEHHUS
BrImonHsaTe npeobpa3oBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
2.3 BBIDQOXCHUH W peImaTh OCHOBHBIC THIBI IICNBIX, PAlMOHAIBHBIX H
UPpaAlMOHATILHBIX YPABHEHHI U HEPABCHCTB
54 [IpuMeHATh ypaBHEHHUS W HEpaBEHCTBA AJIA pPEHICHHS MaTeMaTUYECKUX
' 3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTell HayKH U peasibHOM JKU3HU
MonenupoBaTh peaibHBIE CHUTyallMd Ha S3BIKE aIreOpbl, COCTABIATH
2.5 BBIpQXCHUS, YPABHEHUS, HEPABEHCTBA 110 YCJIIOBUIO 3aJ1a4yM, UCCIIEIOBATh
MMOCTPOCHHBIE MOJIENIU C UCTIOIH30BAHUEM alllapara aareopbl
3 OyHKIMYU U TpaduKu




OnepupoBaTh MOHATHSAMH: (DYHKIHSA, CHOCOOBI 3amaHusl (PYHKIIHUH,

3.1 o0JacTb OIpeleieHus M MHOXECTBO 3HaueHuM (QyHKIUH, Tpaduk
(GyHKIMH, B3aUMHO 0OpaTHBIE (PYHKITHH
3.2 OnepupoBaTh TOHATUSAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBaThk rpaduku QyHKIUN 11 pEIICHUS] YPaBHCHHMA
3.4 Ctpoutp ¥ uyuTaTh TrpaduKu JITHHEHHONW QYHKIUH, KBaJIpaTHIHON
' GbyHKIMH, CTENEHHON (DYHKITUU C LIEeTBIM MTOKa3aTeIeM
Hcnonws3zoBaTh rpaduku (yHKIHME A7 KCCIENIOBAaHUS MPOILECCOB H
35 3aBUCUMOCTEH TMPU PENICHUW 3aJad U3 JPYruX y4eOHBIX MPEIMETOB H
' peaNIbHOM  JKM3HH, BBIpaXath (OpMynamMu 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hayana matemaTuueckoro aHaiamn3za
41 OnepupoBaTh MNOHATUSMU: IOCIEIOBATEILHOCTh, apudMeTnyeckas u
' reoMeTpUUecKasi MpPOrpecCuu
OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKast
4.2 mporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIIEH  TIeOMETPHYCCKOM
nporpeccuu
4.3 3agaBaTh MOCJIEIOBATEILHOCTH PA3JIMYHBIMHU CTIOCOOaAMU
44 Hcnonp30BaTh CBOWMCTBA IMOCIEIOBATENBHOCTEN M IPOrPECCUN  JUIS
' pEIlIeHUs peallbHBIX 3a7a4 MPUKJIAIHOTO XapaKTepa
5 MHoOXeCTBa U JIOTHKA
5.1 OnepupoBath MOHATUSAMH: MHOKECTBO, OTIEpaIlUU HaJl MHOKECTBAMU
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i ONHMCAHMS
5.2 peaNbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX yUYEOHBIX
MIpeIMETOB
5.3 OnepupoBath  TMOHSATUSMH:  ONpPEJICIICHHE, TEopema,  CIEJICTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHEro 001ero 00pa3oBaHus
pe3yJibTarta
1 UYucna 1 BBIYUCIICHUS
OnepupoBath MOHATUSMH: HATypaJlbHOE, IIEJIO€ YUCIIO; HCIOJIh30BaTh
11 MPU3HAKU JIETUMOCTH LENBbIX YHCEN, Pa3IoKeHHE YHUCiIa Ha MPOCTHIC
MHO>KUTENH ISl PEIICHUS 3a/1a4
1.2 OnepupoBaTh MOHITHEM: CTENIEHb C PAllMOHATILHBIM ITOKa3aTeIeM




1.3

OnepupoBaTh NOHATHAMM: JTOrapu(pM yHcia, JeCATUYHbIE U HaTypaJbHbIE
Jorapu@msl

YpaBHEHMs U HEPABEHCTBA

2.1

[lpumensaTs cBoiicTBa cTemeHM [uis MpeoOpa3oBaHUs BbIpaKEHUH,
OIIEpUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB

2.2

BbImonHAaTe npeoOpa3oBaHMsl BBIPAXEHHUM, COJAEp)KaLIUX JIOrapu(pMBbL;
OIepPUPOBATH MOHATUAMHU: JIOTapUPMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JTOIapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

Haxonute pemenus npocTeUInx TPUrOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PEIICHNUE;
UCIIONIB30BaTh  CUCTEMY  JIMHEHWHBIX  ypaBHEHMM JUIA  PELUCHUsA
MIPaKTUYECKUX 3a/1a4

2.5

HaxoguTe  pemeHuss OpOCTEHIIMX  CHUCTEM W COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MO,Z[GHI/IpOBaTL pPCaJIbHBIC CUTyallUW Ha SA3BIKC aJIT e6pm, COCTaBJIATH
BbBIPpAXXCHHA, YPABHCHUA, HCPABCHCTBA U CHUCTCMBI 11O YCJIOBHIO 34a/1a4H,
HCCIIEN0BATh MIOCTPOCHHBIC MOJCJIN C UCIIOJB30BaHHUEM alllapara aJ'IF€6pI>I

@OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSAMHU: TEpUOANYECKas (QYHKIUS, TNPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (YHKIMH, HAauOOJbIIee U
HavMeHblIee 3HaYeHNs! (PyHKIMN Ha MPOMEXYTKE; HCIIOIb30BaTh UX JUIS
ucclieIoBaHus (PYHKINH, 33JaHHOH rpadukom

3.2

OnepupoBath NOHATUAMU: TpaPUKH OKA3aTEIBHOM, JTOTapUPMHUUECKON U
TPUTOHOMETPUYECKUX (DYHKIMI; H300pakaTh MX Ha KOOPIMHATHOM
IUIOCKOCTHU M UCIOJIb30BATh JIJIsl PEIIEHUS] ypaBHEHHUH U HEPaBEHCTB

3.3

N300paxaTb Ha KOOPAMHATHOM IJIOCKOCTH TrpapuKyd JIUHEHHBIX
YpaBHEHHUH W UCIOJIB30BaTh HMX JUIsl PEHIEHUS CHCTEMbl JIMHEHHBIX
YPaBHEHUI

3.4

Hcnonp3zoBaTh rpaduku (GyHKIUE A7 KCCIEIOBAaHUS MPOLECCOB H
3aBUCHUMOCTEHN U3 IPYruX y4eOHbBIX TUCHUILINH

Hauama MaTemMaTH4eCcKOro aHaim3a

4.1

OnepupoBaTh TMOHSATUSMHU: HENPEPbIBHAS (PYHKIHSA, TMPOU3BOIHAS
GYHKIMM, HCMONb30BaTh TIE€OMETPUUYECKHM U (U3MUECKHil CMBICI
MIPOM3BOHOMN ISl pEIICHHUs 3a1au

4.2

HaxomuTh  NpOWM3BOAHBIE  3JEMEHTAapHBIX  (YHKUWH,  BBIYHUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (hyHKLIUH

4.3

Hcnonb30BaTh  MPOM3BOAHYIO U MCCIeIOBaHUA  (DyHKIMM Ha
MOHOTOHHOCTH UM 3KCTPEMYMBI, IPUMCEHATH PE3YJIbTAaThl UCCIICAOBAHUSA K
MIOCTPOCHHUIO TPaPUKOB




Hcnons3oBaTh IMPOU3BOJHYIO IJIA HAXOKJIACHUSA HAWITYYIICIO PCUHICHHA B

4.4 MPUKIAAHBIX, B TOM YHCJIC COOMAJIbHO-OKOHOMUYCCKHUX, 3aaadax

45 OnepupoBaTh NOHATUSAMM: IE€pBOOOpa3Hasi M HUHTErpay; IOHUMATh
' TreOMEeTPHUECKUA U GU3HMUYECKUI CMBICT UHTETpaia

46 Haxomuth mepBooOpa3Hble AJIEMEHTAPHBIX  (YHKIWH, BBIYUCIATH
' uHTerpai mo ¢popmyie Herotona — Jleiiouua

4.7 Pemrate NMPUKIAAHBIC 3aja4l, B TOM YHCJIC COIUAJIbBHO-3KOHOMHUYCCKOTO U

(I)I/I3I/I‘-ICCKOI“O XapakTepa, CpCaACTBAMU MAaTCMATUYCCKOT O aHAJIN3a




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

Kon
1 Yucna u BBIYUCICHUS
Panmonaneupie  unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TPOILIEHTHI,
OECKOHEUHBIE  NEpUOJUYECKHe  JIpodu.  ApudMmeTHdeckhe  Omepanud ¢
1.1 | panuoHanbHBIMH YHCIAMH, IPEOOPA30BAHUS YUCIIOBBIX BbIpaKeHUU. lIpumenenue
ApoOeil M MPOLIEHTOB JUIsl PEeIIeHUs MPUKJIAJHBIX 3a7ad U3 Pa3JIn4HbIX OTpaciei
3HAHUM U pEeAIbHOM JKU3HU
JeictBuTenpHble  uyKcia.  PanuoHanbHble W UppalMOHAIBHBIE  YHCIA.
1.2 | Apudmernueckue omnepanuu C JCHCTBUTENbHBIMH yHciaamu. [Ipubnmxénnbie
BBIUUCIICHUS], TPABUIIA OKPYTJICHHS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIUMCIICHUI
Crenenp ¢ menbiM nokaszareneM. CranzaptHas (Gopma 3alucu JI€HCTBUTEIBHOTO
1.3 | umcna. Mcnonp3oBaHne MOaXoasmieil GOpMbI 3amucu TeHCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 3a7a4 U MPEJCTaBICHHS JaHHbBIX
14 ApudmeTnueckuil KOpeHb HaTypajbHOH creneHH. JeHcTBUsS ¢ apudMeTHUECKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC W TAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIOBOTO apryMEHTa
2 VYpaBHEHMs ¥ HEpAaBEHCTBA
2.1 ToxxmecTBa v TOXIECTBEHHBIE MPEOOPa30BAHMS
99 IIpeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUYECKUE (POPMYIIBI
53 VYpaBHeHHe, KOopeHb ypaBHeHMsA. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Merton
MHTEPBAJIOB
2.4 | Pemenwne 1eNbIX U JPOOHO-PAIMOHATIHLHBIX YPABHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppanMoHaIbHBIX YPABHEHUN 1 HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YPaBHEHHH
57 [IpumeHeHne ypaBHEHHIA U HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a/1a4 U 3a/1a9
' U3 pa3INyYHbIX 00JacTel HAyKU U PeasIbHOM KU3HU
3 OyHKIMU U TpaduKh
31 OyHkiusA, crnocoObl 3amanus ¢GyHKiuu. ['paduk dyHkuun. B3zammHO oOpaTHBIE
' GyHKIUM
3. OOnactp ompenereHUs M MHOXKECTBO 3HaueHWd ¢yHkumu. Hymn ¢(yHKImpH.

[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU




33 CrenenHas GyHKIUS ¢ HATypalbHbBIM U 1IeJIbIM NOKa3aTenaeM. E€ cBolicTBa U rpaduk.
' CaoiicTBa 1 rpaduK KOpHS N-0H CTEeNeHn
34 Tpuronomerpuieckas OKpPY)KHOCTb, ONpEACNICHHE TPUTOHOMETPHUECKUX (DYHKITHI
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTudeckoro aHaimsa
41 [MocnemoBatebHOCTH, CHOCOOBI 3aJaHWs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATEIBHOCTH
Apudmernueckass M reoMeTpuueckas mporpeccud. beckoHeuHo —yObIBaromias
49 | TEOMETPHHECKAs MPOrpeccHs. CymMma OeckOHEYHO YOBIBAIOLIEH I'€OMETPUYECKOMH
' nporpeccun. DopMyna CIIOKHBIX TIPOLEHTOB. VCIONb30BaHUE MPOTPECCUH IS
pelIeHusI peabHbIX 33]a4 MPUKIIAHOTO XapaKTepa
5 MHokecTBa U JIOTUKA
MHoOkecTBO, oOmepaluu HaJl MHoXecTBamu. Jluarpammbl Oiinepa — BeHHa.
5.1 | IlpuMeHeHHe TEOPETUKO-MHOKECTBEHHOTO ammapaTra sl OINMCAaHUs peabHbIX
MIPOIIECCOB U SIBJICHHUH, IPH PEIICHUH 33]a4 U3 IPYTHX YIeOHBIX TPEIMETOB
5.2 | Ormpenenenue, Teopema, CI€ACTBUE, 10Ka3aTEIBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucna u BBIYUCICHUS
1.1 HarypanbHble u niensle yncia. [lpuzHaku 1eaIMMOCTH LeNbIX YUCe
1.2 CrerneHb ¢ pallnOHAIBHBIM MTOKa3zaTesaeM. CBONWCTBA CTENIEHH
1.3 Jlorapudm uucna. /lecaTudyHble U HATypaJIbHBIE JOTApHUPMBI
2 VYpaBHEHMsI 1 HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaXXeHH, coepKalUX Jorapu@msl
59 [TpeoOpa3oBaHue BBIPAXKEHUH, COAEPIKAIIMX CTETICHU C PAI[HOHAIEHBIM
' noKasaresem
2.3 [Tpumepbl TPUrOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbpHbIC ypaBHEHHS U HEPAaBEHCTBA
25 Jlorapudmuueckue ypaBHEeHHS U HEPaBEHCTBA
26 Cucrtembl JMHEHHBIX ypaBHEHUH. PerieHne NpuUKIAAHBIX 337a4 C IOMOIIBIO
' CHUCTEMBI JINHEHHBIX YPaBHEHU
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATBHBIX YPAaBHEHUH M HEPABEHCTB
98 [IlpumeHeHne ypaBHEHUH, CHCTEM M HEPAaBEHCTB K PEHICHUI0 MaTeMaTHYECKUX
' 3aJ]a4 ¥ 3a/1a4 U3 Pa3JIM4HbIX 00JacTe HAyKu M peabHON )KU3HU
3 OyHKIMU U TpaduKu




Oynkuusa. [lepuoguueckue ¢yHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIHU.

3.1 Maxkcumymbl © MUHUMYMBbI (yHKUMU. Hambombiiee M HauMeHblllee 3HAUYEHHE
(GYHKIIMM Ha IPOMEXKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpapUKH

3.3 [TokazaTenbHas u norapudmudeckas pyHKIMH, UX CBONCTBA U TpauKu

3.4 Hcnonp3oBanue rpagukoB QYHKIUN AJ1s1 pelIeHHs] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH IS MCCIIENOBAaHUS  TPOLIECCOB U

3.5 3aBUCUMOCTEH, KOTOpbIE BO3ZHHUKAIOT MPHU PELICHUM 33had U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU

4 Hauana matematnyeckoro aHaiausa

4.1 HenpepoiBable QpyHKIIMH. MeTO MHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB

4.2 [TpousBogHast GpyHkiuu. ['eomerprueckuii 1 GU3NIECKUIA CMBICI TPOU3BOIHOM

43 [TpousBoaHbIe 3IeMEHTApHBIX (QyHKIMA. DOPMYNBI HAXOXKICHHS MPOU3BOIHOMN

' CYMMBI, IPOU3BEACHHS U YACTHOTO (DYHKITUI

[lpumeHeHne MPOU3BOJHOM K HCCIENOBAHUIO (PYHKIMI HAa MOHOTOHHOCTb H

4.4 sKCTpeMyMbl. HaxoxneHne HaubobIero 1 HaMMEHbLIET0 3HaYeHUsT PYHKIUHN Ha
OTpe3Ke
[TpumMeHeHne MPoU3BOIHOM U1 HAX0XKIEHUS HaWIyqIlero peieH sl B IPUKIIa HbIX

4.5 3ajavax, Ui OIpENEeNIeHUs] CKOPOCTH TMpoliecca, 3aJaHHOro (opMylnol WiH
rpadukom

4.6 [lepBooOpasnas. Tabauia nepBooOpa3HBIX

47 WuTerpai, ero reoMeTpuieckuii 1 GU3NIeCKUid CMbICI. Bbuncienne naTerpana mo

dopmyne Hetorona — JleliOHMIIa




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3ZOBAHUS

Kon IIpoBepsiemble TpeGOBaHUS K NIPeIMETHBIM pe3yJbTATaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTeJbHOI MPOrpaMMBbl CpeAHero 0ouero
TpeOoBaHus o0pa3oBaHust

Bnanenue mertomaMu J0Ka3aTelbCTB, AJTOPUTMAMM pEILICHUS 3a7ady;
yMeHue (GOpMyIHUpOBaTh M ONEPUPOBATH MOHITHUSIMH: OIpeAesieHue,
aKcuoma, TeOpeMa, CIIEACTBHE, CBOMCTBO, NPHU3HAK, 10Ka3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKY; MPUMEHSTh UX; yMEHHE (OPMYIUPOBATDH
o0paTHOE U TPOTUBOIIOJIOXKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOIb30BaTh METOJ] MaTeMaTHUeCKOW WHAYKIIUU;
IIPOBOAMTH JIOKAa3aTeNbHbIE PACCYKACHHMS TpU PpELICHUH 3ajad,
1 OLICHHMBATh  JIOTMYECKYIO  MpPaBWJIBHOCTb  PAaCCYXJCHUH; yMEHue
ONEpUPOBATh MOHATHUSAMU: MHOXKECTBO, MOJAMHOXECTBO, ONEpaLlUU Haj
MHOKECTBaMHU; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIH
anmnapar JJis ONMCaHUs PEAJIbHBIX IPOLECCOB U SIBJICHUM U IPU PELLICHUN
3aJa4, B TOM 4YHCIE M3 JpPYruX Y4YeOHBIX IpeIMETOB; YMEHHE
OTIepUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad, NepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIUCHIBaTh Tpadbl pa3IHuHBIMU

crioco0amu; UCIOIB30BATh Tpadbl MPHU PEIICHUH 33]1a4

YMeHue onepupoBaTh MOHATUSMU: HATypaldbHOE YHCIIO, LIEJI0e YHCIIO,
CTENeHb C LeJIbIM MT0Ka3aTeeM, KOpeHb HaTypajJbHOU CTENEHHU, CTENeHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIBHBIM
nokasaresjeM, Jiorapupm dYHclia, CHHYC, KOCHHYC W  TaHT€HC
IIPOM3BOJIBHOIO YHUCJA, OCTAaTOK I0 MOJYJIO, palOHAJIbHOE YHCIIO,
HUppAIMOHAIBHOE  YHCJIO,  MHOXECTBAa  HATypaJlbHBIX,  IICJIBIX,
2 pallMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIOJIb30BaTh
MPHU3HAKU JETMMOCTH, HAMMEHBIIUN OOIIMI JEeTUTEeNb U HaNMEHBIIICe
obmiee KpaTHOE, anroput™ EBKiMa mpu pemieHun 3a1aq; 3HAaKOMCTBO C
pa3IMYHBIMM ~ TO3WLHUOHHBIMM  CHCTEMaMH  CUMCIICHUS; yMEHHE
BBITIOJHATH BBIYUCIICHUE 3HAUEHUH U TPeoOpa3oBaHUs BBIPAKEHUU CO

CTemeHs MU U Jorapudmamu, mpeoOpa3zoBaHHs IPOOHO-PALIMOHATBHBIX

BBIp&)KGHPIIZ; YMCHHUE OICPHUPOBATH INOHATHUAMMH: ITOCJICOOBATCIBHOCTD,




apupmMeTHyeCcKas Iporpeccus, reoMeTprueckas nporpeccusi, 0eCKOHEUHO
yObIBafolasi  reoMeTpuueckass  IMpOrpeccus; yMEHUE  3aJaBaTh
II0CJIeI0BATEIbHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX (POPMYIT;
YMEHHUE ONEepUpOBaTh MOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHbIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, (opma
3aMMcH KOMIUIEKCHBIX 4HCel (TeoMeTpuuecKasi, TPUTOHOMETpHYECcKas U
anreOpanveckas); yMeTh MPOU3BOJIUTH apu(PMeTHUECKUE IEHUCTBUS C
KOMIUICKCHBIMH ~ YHCJIAMH;, TPUBOJIUTH TPUMEPHI  HCIIOJIB30BaHHA
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUAMU: MaTpuua 2x2 u 3x3,

OIMPECACIIUTECIIb MATPUILIBI, I‘GOMeTpI/I‘-ICCKI/If/’I CMBICJI OTIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHITHSAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTebHbIe, CTENEHHBIC, JIOTapu(PMUUECKHE, TPUTOHOMETPHUIECKHE
YpaBHEHUsI W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE ONEPUPOBATH
MOHSTUSIMH: TOXKJIECTBO, TOXKIECTBEHHOE IMpPeoOpa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHWH U HEPaBEHCTB, PaBHOCHIBHOCTD
YpaBHEHUN, HEPaBEHCTB U CHUCTEM; YMEHHE pelaTh YpaBHEHHS,
HEPaBEHCTBA W CHUCTEMBI C TOMOIIBIO PA3IMYHBIX TPHUEMOB; pEIIaTh
yYpaBHEHHUs, HEPABEHCTBA W CHUCTEMBI C TIApPaMETPOM; NPHUMEHSTh
ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsl PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTell HayKu U peanbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, YETHOCT (DYHKIHH,
NEPUOIMYHOCTD (YHKLIMH, OTPAaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (DYHKIIMK, HAHOOJbIIee M HAUMEHbIIIEe 3HAUCHUS
GYHKIIMH Ha MPOMEKYTKE, HETPEpbIBHAS (PYHKIIMS, aCHMITOTHI rpaduka
GyHKIMY, TIEpBast U BTOpas NPOU3BOHAS (DYHKIIUH, TEOMETPHUECKUI U
(U3UYECKUN CMBICT TIPOU3BOJHON, IepBOOOpa3Has, OMpeaeAEHHBIN
WHTErpaj, yMEHUE HAXOJHWTh aCHMITOTHI Tpaduka (DYyHKIMU; yMEHHE
BBIYUCIISITh  NPOU3BOJHBIE CYMMBI, TIPOM3BEIEHUS, YaCTHOTO W
KOMIIO3UIIUH (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOW K TpaduKy
(GYHKIIMM;, YMEHUE HAXOJIWUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIUM;
YMEHHE HCIIOJIb30BaTh IMPOM3BOJHYIO JUISI HCCIeAOBaHUS (DYHKIUH,
HaXOJWUTh HAaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIHUI, CTPOUTH
rpaduKy MHOTOUYICHOB C HCIIOJIb30BAHHEM alllapaTa MaTeMaTHYeCKOTo
aHaIn3a, NOPUMCHATHL IMMPOHU3BOAHYIO [JIA HAXOXICHHUA HAWITYydIICTO

peuicHrd B IMPUKIAAHBIX, B TOM YHUCJIC COIHUAIIBHO-9KOHOMHWYCCKUX U




bu3nuecKux 3a7adax; HaXOAUTh IJIOMIAAN U 00BEMBI PUTYp C TOMOIILIO
WHTETpania; MPUBOAUTH MPUMEPhl MAaTEMAaTHYECKOTO MOJCIHPOBAHHS C

noMouibio 1uddepeHnaibHbIX YpaBHEHUN

YMeHue omnepupoBaTh NOHATUAMU: Trpapuk (yHKUIUM, oOpaTHas
GbyHKIMs, KoMIo3uuust (GYHKIUH, JTUHEHass (QYHKUMS, KBaJpaTHYHas
GbyHKIMS, panuoHanbHas GbyHKIMS, CTEIEHHAas byHKIMS,
TPUTOHOMETpHYECKHE  (YHKIUH, OOpaTHBIE TPUTOHOMETPUYECKUE
¢GbyHKIMY, TOKa3zaTenbHass M Jorapudmudeckas (QyHKIMH; yMEHHE
CTpOUTH TI'padUKU H3YYCHHBIX (PYHKUUH, BBINOJIHATH MPEOOpa3OBaHUA
rpaduKoB (QYHKIUH, HCIIOIB30BATH TPAPHUKH ISl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPU PEUICHUU 3aJa4 U3 JAPYrHX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peanbHOM JKU3HU; BBIpaXaTh (GOpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BAaTh CBOMCTBA M rpaduKu QyHKIMN IS peleHHs
YpaBHEHMH, HEpPABEHCTB M 3aJad C [apaMeTpaMy; H300pakaTb Ha
KOOPAMHATHOH IJIOCKOCTH MHO>KECTBA PELLICHUI YpaBHEHUI, HEPAaBEHCTB

U UX CUCTEM

YMeHHue pemath TEKCTOBBIE 33/1aud pPa3HbIX THMOB (B TOM 4HCIE Ha
IIPOLIEHTHI, I0JIM U YacTH, Ha JBUKEHUE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJa4i U3 00JIacTH yNpaBJIeHUs! JIUYHBIMU U CEMEHHBIMU
(¢uHAHCAMU); COCTABIIATH BBIPAXKCHUS, YPAaBHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI 0 YCIIOBHUIO 3aJa4yH, MCCIENOBATh IOJYYEHHOE DELICHHUE U
OLIEHUBATh TPABAONOJOOHOCTh PE3YyJIbTATOB, YMEHHE MOJIEIUPOBATH
peasbHbBle CUTyallud Ha SA3BIKE MATEMATHUKH; COCTABIISATH BBIPAXKCHUS,
YPaBHCHHUS, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3a1adyH,
UCCIEA0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAHUEM almapara

anredpbl, UHTEPIIPETUPOBATH MOJTYUECHHBIN pe3ybTat

YMeHue onepupoBath MOHATHAMU: CpeiHee apudmMeTnieckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYeHHS, pa3Max, TUCIEPCUsl, CTAaHAAPTHOE
OTKJIOHEHHME YHMCIIOBOTO Habopa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMaIrIo, MPeACTaBICHHYIO B TAOJIHIIAX, HA TUarpaMmax, rpadukax,
OTpa’karolllyl0 CBOMCTBA PEAJIbHBIX IIPOLECCOB U ABJICHUH; IPEICTABIIST
MHPOPMALIMIO C TOMOIIBIO TalJNWIl W JAMarpaMM; HCCIEA0BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCJE C MPUMEHEHUEM TpaudecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpa(pnqecxn HnCCJICa0BaTh COBMCCTHBIC




HaGJIIO,Z[CHI/IH C INOMOHIBIO AHarpamMm pacCCUBAHUA U JIMHEHHOM

perpeccuu

YMeHue onepupoBaTh MOHATHUSMH: CIYyYalHBIM OMNBIT W CIy4ailHOE
COOBbITHE, BEpOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUYEeCKUX METO/AOB; MPUMEHSThH
(GopMyIbl CIOKEHUS M YMHOKEHHUSI BEPOATHOCTEH, (HOopMylly IMOITHOMN
BepOsTHOCTH, (hopmyiny beprymnm, komOuHaTOpHbIE (PaKTHI 1 (HOPMYIBI;
OLICHHMBAaTh BEPOSTHOCTU pEAJbHBIX COOBITHI; yMEHHE OIEpUPOBATH
MOHATUSMM: CllydaliHas BEJIMYMHA, paCIpeleIeHUe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJAaHUE, IUCIEPCUs U CTaHAApPTHOE OTKJIOHEHHE
CIy4aiilHOM BENMYUHBI, (YHKIUW pACHpPENENCHUs W IUJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAaJbHOTO paclpeieieHul;
YMEHUE HCIOIb30BaTh CBOWCTBA M3YUYEHHBIX pacClpeleNeHnil as
pelleHrs 3aJav; 3HaKOMCTBO C TOHATUSMHU: 3aKOH OOJIBLIMX YHCe,
METOJIbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOIHBIX M OOLIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATDH MOHATUSIMU: COUETAaHUE, TIEPECTAHOBKA,
YUCJIO COYETAHWH, YHUCIIO TEePecTaHOBOK; OmHOM HpioTOHA; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PaCCYKACHHUS ISl PEIICHUS 33]1aY;
OLIEHHBATh BEPOSITHOCTH  peajbHbIX COOBITHIA; COCTaBJIISATh

BEPOSATHOCTHYIO MOJIEJIb U MHTEPIIPETUPOBATH IIOJYYCHHBIN PE3YJIBTAT

YMeHue onepupoBaTh INOHATUAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA yrja, IUIOCKUM yroi,
JBYIPAaHHBIA yroJl, TPEXIPaHHbBI yroj, CKpEIIMBAIOLIMECS IpsMbIE,
napajieNbHOCTh M HEPIEHAUKYIAPHOCTh NPAMBIX M IUIOCKOCTEH, yroin
MEXJy NPSAMBIMHU, YroJl MEXAY HPsIMOH U IJIOCKOCTBIO, Yrod MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU /10 IJIOCKOCTH, PACCTOSHUE MEXKIY
HPSAMBIMH, PACCTOSHUE MEXKAY IJIOCKOCTSMHU; YMEHHE UCIIOIb30BATh IIPU
pelleHNH 3a7ay U3y4eHHbIE (aKThl U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXAlOIIero MHpa; CTPOUTH
MaTEeMaTHYECKHE MOJENHU C TOMOIIbI0 T€OMETPUUYECKUX MOHITHUH H

BCJIMYHMH, pCIIaTh CBA3AaHHBIC C HUMU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (GUTYpBI, 00BEM (UTYDEI,
MHOT'OI'PaHHHK, PAaBUIbHBI MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHUKA,

KyO, mapajuleienumnen, MpusMa, NupaMuaa, QUrypa M MOBEPXHOCTb




BpalleHUs, MWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, MIOmaI
MOBEPXHOCTU IMUPAMH[BI, NMPU3MBI, KOHyca, LWIMHIpa, 00BEM KyOa,
HPSMOYTOJIBHOTO TIapaJuICNIeNUIeaa, MUPAMHJIbI, MPU3MBL, LWINHIPA,
KOHYyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsI KOHyca W LWIMHJAPA,
napajuleJbHbIE OCH WJIM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTS,
Kacaromasics cepsl, MWINHIPA, KOHYCa; yMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpAILCHHS, UX CEUCHHSI, B TOM YHCJIE C TIOMOIIBIO AIIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPHUYECKUX (PHUTYP, CAMOCTOATEIHHO
(dbopMynHMpoBaTH ONpeAETIeHHU U3y4aeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI
O CBOICTBax M NMpH3HAKaX reOMEeTpUUecKUuX (huryp, 000OCHOBBIBATh MU
OIpoBepraTh HX; YMEHHE IMPOBOJIUTH Kilaccupukanuio ¢GuUryp 1o
pa3MYHBIM TIpPU3HAKaM, BBINNOJHATH HEOOXOIMMBIE JOMOJHUTEIbHbIE

MOCTPOEHUS
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VYMeHHe OonepupoBaTh TOHSATUSMH: JBWKEHHE B MPOCTPAHCTBE,
napauleJIbHBIA MEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHuE TMOAO0OMS, MOJOOHBIE (UIYpPBl; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (UTYPHI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIOJNB30BaTh T'€OMETPUYECKHUE OTHOIICHHS
NIPY PEIICHUH 33/1a4; HAXOUTh T€OMETPUIECKHE BETMUMHBI (IUTHHA, yroJ,
ioniaib, 00bEM) MpU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peajbHOM XHU3HHM;, YMEHHE BBIYHCISATH F€OMETPUYECKHE BEINUYHMHBI
(MHa, yroi, IUIOIAAb, 0OBEM, IUIOMIAIb MOBEPXHOCTH), HCHOJIB3Ys
u3ydeHHbIe (POPMYJBI U METOABI, B TOM 4YHCIIE: IUIOIA/Jb MOBEPXHOCTH
NMpaMUbL, TPU3MBIL, KOHYCA, [MIMHApPA, IUI0Mmaab chepbl, 00bEM Kyoa,
OPSIMOYTOJIBHOTO  TTapajIeienuIesia, NHPaMUIbl, MPU3MBI, HIMHPA,

KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00bEMOB MOI00HBIX QUTYP
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YMeHue onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHASI CUCTEMa KOOPIMHAT,
BEKTOP, KOOpJAMHATHI TOYKH, KOOPJIMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHUE BEKTOpa Ha 4YHUCIIO, pa3jlokKEeHHE BEKTopa Mo Oasucy,
CKaJISIpHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEACHHUE, YIOJ MEXKAY
BEKTOPAMHM; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOA
JUIS pelIeHHs TeOMETPHYECKUX 3aJad W 33had JpPYTUX Y4eOHBIX

MpEIMETOB
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VYMeHue BbIOMpaTh MOIXOASAIIMN METOJN JJs pelIeHus 3a/1aui;
NOHMMAHHE 3HAYMMOCTH MAaT€MAaTUKH B M3YYEHUU NPUPOAHBIX W
OOIIECTBEHHbIX IPOLIECCOB UM  SBJICHUH; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH B MCKYCCTBE, YMEHHE IPUBOJMTH
IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITHA pPOCCHUHWCKOM M  MHPOBOU

MaTeMaTHYECKOU HayKn




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPJAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u niensie uncia. [Ipu3Haky JeTUMOCTH LENTBIX YHACET

12 Panmonanbupie uyncna. OOBIKHOBEHHBIE M JECATUYHBIC JAPOOM, MPOLEHTHI,
. OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKuii KOpeHb HaTYpaIbHOU CTeNeHH. JleiicTBus ¢ apupMeTHIECKUMHU
. KOPHSIMU HaTypaJIbHON CTEIICHU

14 Crenenbp ¢ wpenbiM mokaszareneM. CTelneHb C pPalUMOHANIBHBIM ITOKa3aTelieM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHMHYC M TaHTEHC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucina. [lecSTHIHbIC W HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4Hcia. ApudMeTHdeckne omnepanud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmk€éHHbIE BBIYMCICHUS, TNpaBHJIA OKPYIJICHUs, NPUKHUIKA U
OLIEHKA Pe3yJIbTaTa BHIUMCICHUI

1.8 [TpeoOpa3oBanue BHIpAKCHHUNA

1.9 KommuiekcHbie uncna
2 VpaBHEHUs 1 HEPABEHCTBA

2.1 Llenble u 1pOOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanuuoHanbHble YpaBHEHHS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [TokazaTenpHbIC U TOrapuhMUUECKUE YPABHEHUS

2.5 [enbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JIorapupMUIecKre HEPaBEHCTBA

2.8 Tpuronomerprudeckre HepaBeHCTBA

2.9 CHCTEeMBI 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuna cucTeMbl THHEHHBIX ypaBHeHHN. OnpeenTenb MaTPUIIbI
3 ®OyHkmK U rpaduku




Oyukuus, crnocodsl 3amanus pyHkuuu. 'paduk dyakiuu. BzaumHo oOpaTHbIE

3 ¢ynkuuu. YétHble 1 Heu€THbIe pyHKuuu. [lepruoanueckue GpyHKIMH
OOnacTb ompeneneHus U MHOXECTBO 3HaueHuM ¢ynxkuuu. Hynmun Qyskuumm.
3.2 [TpomMeXyTkH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HaunOosnbiiee M HauMeHbIlee 3HauYEHUE
(GYHKLIMHU HAa IPOMEKYTKE
33 CrenenHasi (QyHKIMS ¢ HaTypaJbHBIM M IENBIM IMOKa3ateneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Toka3zatenbHas u gorapudmuueckas GyHKIUU, UX CBOWCTBA U TpaduKu
36 Touku paspbiBa. AcumnToThl rpaduxoB ¢yHkuuid. CBoiicTBa (YHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIE0BATEIbHOCTEN
3.8 Apudmernueckas 1 reoMeTpruueckas mporpeccu. @opmMya CI0KHBIX TPOIIEHTOB
4 Hayana maTemaTHueckoro aHajinsa
4.1 [TpousBogHast GpyHkiuu. [Ipon3BoHbIE 3/1eMEHTAPHBIX (QYHKIMN
[lpumeHeHne TPOM3BOJHONW K WCCIENOBAaHUIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxoxxaeHne HauOonblIero 1 HAaMMEHBIIIET0 3HaUeHHs (PYHKIIUY Ha
OTpE3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoecTBa 1 JIOTUKa
5.1 MHoxecTBO, onepani HaJ MHOXkecTBaMu. [{luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTD
6.3 KombOuHatoprka
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Terna 1 MOBEPXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






