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HOACHUTEJIBHAS 3AIINCKA

Y4eOHbIit Kypc «Anredpa U Havajga MaTEMaTHYSCKOTO aHAIN3ay SIBJISICTCS OJHUM U3
HauOoJsiee 3HAYMMBIX B MPOrpaMMe CpeHEro olIiero oopa3oBanusi, MOCKOIbKY, C OJHOU
CTOPOHBI, OH O0ECIIEYMBACT UHCTPYMEHTAIBHYIO 0a3y ISl M3y4YEHHUS BCEX €CTECTBEHHO-
HAayYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHPYET JOTHYECKOe U aOCTpaKTHOE
MBIIIIICHHE OOYyJYaloIUXCs Ha YpOBHE, HEOOXOIUMOM [IJIi OCBOSHHUS HWH(POPMATHKH,
OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH MW JPYTrUX ITUCHUIUIMH. B paMkax mgaHHOTO
y4eOHOro Kypca o0OydJaromuecs OBIAJACBAlOT YHHBEPCAJIbHBIM SI3BIKOM COBpPEMEHHOMN
HayKH, KoTopas (GopMyJIupyeT CBOU JOCTHKECHHUS B MaTeMaTHIeCKou (popme.

Y4eOHbIl Kypc anreOpbl M Hadall MAaTEeMaTUYECKOTO aHAJIM3a 3aKJIaJbIBACT OCHOBY
JUTSl YCTICIITHOTO OBJIAJICHUS 3aKOHaMH (DM3UKH, XUMHH, OMOJOTHUHN, ITIOHUMAaHHsI OCHOBHBIX
TEHCHITUI Pa3BUTHUS SKOHOMUKH U OOIIECTBCHHOM KU3HHM, ITO3BOJISIET OPUCHTUPOBATHCS B
COBPEMCHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCITOJIB30BaTh HX
JUTSL TambHEHIero oOpa3oBaHus W B MOBCEAHEBHOM JKM3HH. B TO ke BpeMs OBIajeHUE
aO0CTPAaKTHBIMH UM JIOTHYECKH CTPOTMMH KOHCTPYKIMSMHU aireOpbl U MaTeMaTH4YeCKOTro
aHaM3a pa3BHBACT yMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH HCTHHHOCTD,
JOKa3bIBaTh YTBEPKICHUS C TOMOIIBI0 HWHAYKIIMM M PAcCYXAaTh JICTYKTHUBHO,
UCTIOJIh30BaTh 00OOIICHIE U KOHKPETU3AIHI0, a0CTparupoBaHUE U aHAJIOTHIO, (popMupyeT
KpPEaTUBHOE M KPUTHYECKOE MBIIIUICHHE.

B xone m3ydyenus: yueOHOro Kypca «Anredpa U Hayajaa MaTeMaTUYECKOTO aHaIN3a»
oOy4aromuecs: moJy4aroT HOBBIA OMBIT pEUISHUs! MPUKIAAHBIX 3a]1a4, CAaMOCTOSTEIHHOTO
MOCTPOCHHSI MAaTeMAaTHUYECKHX MOJeJiel  peajbHbIX CHUTyallud, HHTEpIpeTaluu
MOJIYYEHHBIX PEIIEHUH, 3HAKOMSTCS C MPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B
NpUpojie, HAyKe W HMCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMAaTHYECKUMU OTKPBITHUSIMU U UX
aBTOPAMHU.

VY4eOHbIlt Kypc 00JaaeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM MOTEHITMAIOM, KOTOPBIT
peanusyeTrcs Kak 4epe3 yueOHbIN MaTepual, CriocoOCTBYIOMUN (HOPMUPOBAHHUIO HAYYHOTO
MHUPOBO33PCHUS, TakK U dYepe3 chenupuky YydIeOHOW IeSITeIbHOCTH, TpeOyromen
MPOJIOJDKUTEIPHON KOHIIEHTPAIIMM BHUMAHUS, CaMOCTOATEIBLHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTar.

B ocHoBe meTonukm o0yueHusi anreOpe W HadajgaM MaTeMaTHYeCKOTO aHaImu3a
JICKUT IEATETbHOCTHBIA IPUHITUI OO yICHHS.

B crtpyktype ydeOHOro kypca «AnreOpa W Hadaga MaTeMaTHUYECKOTO aHaIM3a»
BBIJICJICHBI CIEAYIONINE COMEPKATETbHO-METOINYECKHE JTHHNH: «Hucna U BBIYUCICHUSY,
«DyHkuuu U rpapukn», «YpaBHEHHsT W HepaBeHCTBa», «Hauanma MaremaTdeckoro
aHanm3ay, «MHOXeCcTBa U JToTUKa». Bce OCHOBHBIE COMEPIKATETLHO-METOIUICCKIE TNHUN
M3Yy4aloTCsd Ha TMPOTSHKEHUH JIBYX JI€T OOydeHHs Ha YPOBHE CpEIHEro OOIIero
oOpa30oBaHus, €CTECTBEHHO MOMOJHAS JPYr ApPyra W TOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMH W pasnenamu. J[aHHBIA ydeOHBIM KypC SIBISICTCS HHTETPATHBHBIM, TOCKOJBKY
oOBeuHseT B cebe cofepikaHne HECKOJBKUX MATEeMaTHYCCKUX JWCIUIUINH, TaKUX Kak
anredpa, TPUTOHOMETPHSI, MAaTEMaTHYECCKUN aHaIN3, TEOpUss MHOXKECTB, MaTeMaTHIeCKas
noruka u napyrue. [lo mepe Toro kak oOywaromuecs OBJaAeBalOT BCE Oosee IMHUPOKAM



MaTeMaTU4YeCKUM  ammapaToM, Yy  HHUX  TIOCIIeIOBaTelibHO  (OpMUpYETCs U
COBEPIICHCTBYETCSA YMEHHE CTPOUTh MATEeMAaTHYECKYIO MOJEIb PEaIbHOW CUTYaIlHH,
MPUMEHSTh 3HAHUS, TOJYyYCHHbIE NPH U3YYECHUU YYEOHOro Kypca, [Jsi pelieHus
CaMOCTOSITEIbHO  C(OPMYJIMPOBAHHOM  MaTeMaTUYeCKOM  3ajayd, a  3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUS «Uucia W BBIYKMCICHUS»  3aBepIIacT
dbopmMupoBaHuE HABBIKOB UCIIOJIL30BAHUS JEUCTBUTEIIHLHBIX YUCEN, KOTOPOE OBLIO HAYaTO
Ha ypOBHE OCHOBHOTO 0011ero oopaszoBanus. Ha ypoBHe cpeaHero oo0miero oopa3zoBaHus
oco0oe BHHUMaHUE yhaenseTcss (OPMUPOBAHUIO HABBIKOB pPallMOHAILHBIX BBIUMCICHHM,
BKJTIOYAIOIIUX B Cc€0sl MCIOJIb30BAaHUE Pa3IUYHBIX (DOPM 3alUCH YHCIIa, YMEHHE JeNIaTh
MPUKUJIKY, BBITIOJHATh NPUOIMKEHHBIC BBIYUCIICHUS, OIICHUBATh YUCJIOBBIC BBIPAXKEHUS,
paboTaTh C MaTeMAaTHYECKUMHM KOHCTAHTaMHU. 3HAKOMbIe OOYYarONIMMCSI MHOMXECTBa
HATYpaJIbHBIX, IIEJIbIX, PAIMOHAIBHBIX W JACHCTBUTEIBHBIX YHCEN JOMOJHSIOTCS
MHOECTBOM KOMIUICKCHBIX 4YHCEl. B KaXJIO0M W3 3TUX MHOXECTB PacCMaTpUBAIOTCS
CBOMCTBEHHBIC €My CITeIM(PUYECKHUE 3a/1a4U U OTEPAINH: JeJICHUE HAIIeJIO, ONIEPUPOBAHUE
OCTaTKaMM Ha MHOXECTBE IIeJIbIX 4YHCeN, O0cOoObleé CBOWCTBA pAIMOHAIBHBIX W
UPPALMOHANIBHBIX YHCEJ, apuMeTHdecKkue omnepaiuu, a TakKe H3BICUCHHE KOpHS
HATypaJIbHOW  CTETICHM HAa  MHOJXKECTBE  KOMIUIEKCHBIX  uucesl.  braromaps
MOCJICIOBATEIBHOMY PACHIUPEHUIO KPyra HCIOJAB3YeMbIX YHCEI U 3HAKOMCTBY C
BO3MOXHOCTSMH WX TPUMEHEHUS IS PEHIeHUs pa3IuyHbIX 3a7ad  (HOpMHUpYETCs
Npe/ICTaBlIieHne O €AMHCTBE MaTeMaTHKU KaK HayKd W €€ poJid B MOCTPOCHUH MOJENei
peaNbHOr0 MHUpPA, MIUPOKO UCTIONB3YIOTCS 0000IIeHNEe U KOHKPETU3aIIHSL.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCs] HAa MPOTSKEHUU BCEro 00ydeHUs
Ha YpPOBHE CpeAHero oO0miero o0pa3oBaHUs, MOCKOJIBKY B KaxkaoM pasnene [IporpamMmmbl
NPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIONIMX 3amad. B  pe3ynbrate oOydaromniuecs
OBJIAJICBAIOT PA3IUYHBIMU METOJAMU PELICHUS PalUOHANBHBIX, HWPPALUOHATBHBIX,
MOKAa3aTeNbHBIX, JIOTAPU(PMHUUECKUX U TPUTOHOMETPUUECKHX YpaBHEHUN, HEPABEHCTB U
CHUCTEM, a TakKe 3ajay, cojepkamux mnapameTpbl. [lomydeHHBIE yMEHUS IIHPOKO
UCTIONIB3YIOTCSI TIPU MCCIIEIOBAHUU (DYHKIIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUU
MPUKIAJAHBIX 3a7a4 W 3aJlad Ha HaxXOXKJEHUE HaWOONBIIUX M HAUMEHBIINX 3HAYCHUU
bynkiuu. JlanHas conepikatenbHas JUHUS BKIIOYaeT B ceds Takke (QopMupoBaHHE
YMEHUN BBITIONHATh pacu€Thl 1O (QopMyliaM, MpeoOpa3oBaHUsl PaAIMOHAIBHBIX,
UpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKXke BbIPAXKECHUH,
coJiep KaIux crenenu u gorapudmel. braromaps nzydenuro anreOpandeckoro Marepuania
MPOUCXOJIUT JalbHEWIee pa3BUTUE aAJTOPUTMHUYECKOTO W aOCTPAKTHOTO MBIILICHUS
oOydarommxcs, (HOpMUPYIOTCS HABBIKM JEAYKTHBHBIX PACCYXACHHH, pabOThl C
CUMBOJIbHBIMU (pOpMaMu, TMpEACTaBICHHUS 3aKOHOMEPHOCTEW W 3aBUCUMOCTEW B BHJIE
PaBEHCTB M HEepaBEHCTB. Anrebpa npennaraet 3 (HEKTUBHBIE HHCTPYMEHTHI JIJISl PEeIICHUS
MPAaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3a7ay, HArjisilHO JIEMOHCTPUPYET CBOH
BO3MOKHOCTH KakK SI3bIKa HAYKHU.

ConepxartenbHo-MeToAnYecKas JUHUS «DyHKIUU U TpaUKU» TECHO MeperieTaeTcs
C JAPYrMMHU JHMHUSMH Y4YeOHOro Kypca, IIOCKOJIbKY B KAaKOM-TO CMBbICJIE 3a7aéT
MOCJICIOBATENILHOCTh M3YYEHUs] Marepuaya. l3ydeHne CTeneHHOW, IOKa3aTeIbHOM,



Jorapu(pMUYECKOd U TPUTOHOMETPUUECKUX (YHKUUN, HX CBOHCTB U rpaduUKOB,
UCIOJIb30BaHUE (YHKUMM [ pemieHus 3aJad M3 JpYruxX Y4eOHBIX HpPEeIMETOB H
peanbHON >KM3HU TECHO CBA3aHO KAK C MATEMATHUYECKUM aHAJU30M, TaK U C PELICHUEM
ypaBHeHUl M HepaBeHCTB. llpu sToM OosbllIOE BHUMaHUE yAensAeTcd (POPMUPOBAHUIO
YMEHHUS BbIpaXaTb (opMyllaMH 3aBUCUMOCTH MEXAY PAa3JIMYHbBIMU BEJIMYMHAMH,
UCCJEeNOBaTh TMOJIydeHHble (QYHKUMHM, CTPOUTh UX rpapuku. Marepuan 3ToU
collepKaTesIbHOM JIMHUWM HAalleJIeH Ha pa3BUTHE YMEHUH M HABBIKOB, IO3BOJSIOMIMX
BBIPA)KaTh 3aBUCHUMOCTH MEX]y BEIMYMHAMU B pPa3jIM4yHONA (QopMe: aHAIUTUYECKOH,
rpaduueckoid U cioBecHOU. Ero m3yueHue crnocoOCTBYET Pa3BUTHIO alTOPUTMUUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3allUU, UCTIOJIb30BAHUIO aHAJIOTUM.

CopepxxarenbHast JauHus «Havama wMaTtemaTudeckoro aHanu3a»  IO3BOJISIET
CYLIECTBEHHO pAaCHIUPUTh KPYr Kak MaTeMaTU4YeCKHUX, TaK M MPUKIATHBIX 3ajad,
JOCTYIHBIX O0Y4YaloIIMMCs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH I'pauKu
CIIOXKHBIX (PYHKIMH, ONMpenensiTh UX HauOOJbIINEe U HAaUMEHbIINE 3HAYEHUS, BHIYUCIAThH
wiomaan Guryp u o0bEMbI Tesl, HAXOJUTh CKOPOCTU M YCKOpEeHHUs MpolieccoB. JlaHHas
coJiepKaTesibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH TMOCTPOCHHS MaTEMaTHYECKHX
MoOJieNiel peallbHbIX CUTYalUi, MO3BOJISIET HAXOIUTh HAWTy4lllee PEIICHUE B TPUKIATHBIX,
B TOM 4HCJI€ COLMAJIbHO-3KOHOMUYECKHUX, 3ajladyaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOTr0 aHallu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (HopmaibHO-
JIOTUYECKOTO W KPEATUBHOTO MBIIUICHUS, (OPMHUPOBAHMIO YMEHHUH pacro3HaBaTh
NPOSIBJICHUS 3aKOHOB MaTeMAaTUKHU B HayKe, TEXHUKE U uckyccTBe. OOydaronimecs: y3HamT
O BBIJIAIOIIMXCS PE3yJIbTaTax, MOJYYCHHBIX B XOJI€ PA3BUTHUS MaTeMaTHUKU KaK HayKd, U 00
UX aBTOpax.

CopepxaTenbHO-MEeTOANYECKasE JIMHUA «MHOXECTBAa M JIOTHKa» BKIIOYAET B ceOs
AJIEMEHThl TEOPUU MHOXKECTB M MATEMaTHUYECKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHbIE
IOPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMaTWKU U Ipeajararor
HamOoJee YHUBEPCAIbHBIA SI3bIK, OOBENMHSAIONIMIA BCE pa3leibl MaTeMaTHKd H €€
IPWIOXKEHUM, OHU CBSI3BIBAIOT pa3HbIE MATEMATHUYECKUE TUCHUILIMHBI U UX MPUIIOKEHUS B
eauHoe 1enoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH OOydYalOIIEMYCs MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MAaTE€MaTUKH W MCIOJIb30BAaTh €ro JJis
BBIPAJKEHUS CBOUX MBICIIEH. JIpyrMM BaKHBIM IIPU3HAKOM MAaTEMAaTUKHU KaK HAYKH CIEAyeT
MpU3HATh CBOWCTBEHHYIO €M CTPOTrOCTh OOOCHOBAaHUN W CJEIOBAaHHUE OMpPENEIEHHBIM
IIpaBWJIaM IIOCTPOEHHUs JO0KAa3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMM MAaTEMAaTHYECKOH
JIOTUKU CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIJICHUS 00YyYaroMXCsl, O3BOJISET UM
CTPOUTh CBOM pACCYXJCHHS HAa OCHOBE JIOTMYECKHX IpaBWil, (OpMUPYET HaBBIKU
KPUTUYECKOTO MBIIILJICHUS.

B y4yeOHOM Kkypce «AnreOpa M Hayalla MaTeMaTHYECKOI'O0 aHalN3a» MPHUCYTCTBYIOT
OCHOBBl MAaT€MAaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpPbIE MpPHU3BaHbl CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MOJENEN peabHbIX CUTYyaLUi, UCCIEIOBAHUS 3TUX
MoJieJIel C MOMOIIBIO amnmnapara ajareopbl 1 MaTeMAaTHYECKOr0 aHaln3a, UHTEpIpETalun
MOJIYYEHHBIX PE3yJIbTaTOB. Takue 3a7aHusl BIUIETEHbI B KAKJbIM U3 pa3eioB NPOrpaMMBbl,
IIOCKOJIBKY BECh MaTepHall Y4eOHOro Kypca UIIMPOKO HMCHOJB3YETCS [UIsl PEIICHUS
NpUKIaAHbIX 3anad. [lpu pelieHnH peanbHbIX NPAKTHYECKUX 3aJad oOydaroniuecs



pa3BHBAIOT HAOJIOIATEILHOCTh, YMEHHUE HAXOIAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCITOJIB30BaTh AHAJIOTHIO, 0000MaTh W KOHKPETH3UPOBATh MpobieMy. J[earensHOCTh 1Mo
(GOpMHUPOBAaHUIO HABHIKOB PEIICHUS NPHUKIAIHBIX 3a/lad OPTraHU3yeTCs B MPOIECCe
M3YYCHHS BCEX TEM Y4eOHOTr0 Kypca «Anredpa v Hadajga MaTeMaTHIeCKOTO aHAIN3ay.

Ha m3yuenue ydyeOHOTO Kypca «Anrebpa M Haydaja MaTEMaTHYECKOTO aHaIn3a
otBoautTcs 272 4vaca: B 10 xmacce — 136 ygacoB (4 yaca B Heaemo), B 11 kmacce — 136
4acoB (4 yaca B HEJICJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucaa v BbIYMCICHUS

Panvonanbapie  uyncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TMPOIICHTHI,
OeckoHeuHble mepuoauueckue apoou. [lpumenenue npoOeil U MPOIEHTOB MJis PEIICHUs
IIPUKJIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACIIC 3HAHUN U PEAIbHOMN KU3HU.

JlecTBuTenbHble  uyMcia.  PallMoHalibHBIE WM UpPpalMOHAJbHBIE  YHCIA.
ApudmMeTndeckue omneparnuu ¢ ACHCTBUTEIBHBIMU YHCIaMU. MOJylb JAEHCTBUTEIBHOTO
yucia U ero cpoiictra. [IpubmmkEHHBIC BBHIYUCIICHUS, TTPaBUiIa OKPYIJICHUS, IPUKUIKA U
OIIEHKA pe3yJibTaTa BHIUYUCICHUMN.

Crenenp ¢ nensiM nokaszareneMm. bunom HeroTona. Mcnosb3oBaHue MOAXOASIIEH
dbopMbl  3amuCcHU  JEUCTBUTENIBHBIX YHCEN JJis pPEIICHUs MPaKTUYeCKUX 3a7ad Hu
MPEJCTABIECHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HATYPAILHOM CTENIEH! U €0 CBOMCTBA.

CreneHb ¢ pallMOHAJIbHBIM MOKa3aTEIeM U €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIHLHBIM
MIOKa3aTeNEM.

Jlorapudwm uncna. Coiicta norapudma. JleciTuuHbIC U HATypaIbHbIE JOTAPU(PMBI.

CunyCc, KOCHUHYC, TaHIT€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE NpPEeOOpa3oBaHUs. YpaBHEHUE, KOPEHb YpPaBHEHMS.
PaBHOCHIIBHBIE ~ ypaBHEHUsST U ypaBHEHMsA-ciencTBUsA. HepaBeHCTBO,  pelieHue
HEPaBEHCTBA.

OcCHOBHBIE METOJBI PEIIEHUS UENBIX M JPOOHO-pAllMOHANBHBIX YpaBHEHUU U
HEPABECHCTB. MHOTOWIEHBI OT OAHOW NEPEMEHHOM. JleJIeHne MHOTOYIEHa HA MHOTOWIEH C
octatkoM. Teopema be3y. MHorouiensl ¢ niensiMu kodddunuenramu. Teopema Buera.

[Ipeo6Gpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COEPIKAIINUX CTETICHH U KOPHHU.

Uppanuonansubie ypaBHeHHA. OCHOBHBIE METOJbl PEIICHUS HPPAMOHAIBHBIX
YPAaBHEHHM.

[lokazarenbHble ypaBHEHUs. (OCHOBHbIE METOAbl PEIICHHUS] MOKAa3aTeJIbHbIX
YPaBHEHHUM.

[IpeoGpazoBanre BEIPAKEHHIA, COACPKAITUX JOTAPUPMBI.

Jlorapudmudeckne ypaBHeHHS. OCHOBHBIE METOIbI PEHICHUS JOTAPHPMUISCKUX
YPaBHEHHM.

OcHoBHBIC TpUroHOMeTpUYeckue Gopmyisl. [IpeodpazoBanre TPUTOHOMETPHUIESCKIX
BbIpaKCHUH. PereHne TpuroHoOMeTpUYeCKuX ypaBHEHUM.

Pemenne cucteM nMHENMHBIX ypaBHEHHU. MaTpuna cUCTEMBI JUHEWUHBIX YPaBHEHHUM.
Onpenenurens MaTpuilpl 2X2, €ro reOMETPUUYECKUI CMBICII U CBOMCTBA, BBIUUCIEHUE €T0
3HAYEHHUsI, NTPUMEHECHHUE ONPENECIUTEN JJIsI PEUICHUS] CUCTEMbl JUHEWHBIX YpPaBHEHHI.
Pemenne npuknaaHbIX 3a7a4 C TOMOLIBIO CHCTEMBI JIMHEWHBIX YpaBHEeHH . McciienoBanne
MMOCTPOEHHOW MOJENM C MOMOILBK MATPUL] U ONPEICIIUTENCH.



ITocTpoeHne MaTeMaTUUECKUX MOJEIEH PEaJbHON CUTYALMU C IIOMOILBIO YPaBHEHU I
U HepaBeHCTB. [IpuMeHeHHE ypaBHEHMH M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKUX
3a/1a4 ¥ 3aJa4 U3 pa3IMyHbIX 00J1acTEel HAYKU U PEAIbHOM JKU3HU.

DYyHKUNH U TPaPuKu

@OyHKIMSA, c1ocoObl 3a1anus GyHKuuU. B3anmHo oOpaTtHbie pyHkunu. KoMmno3unus
¢ynkuuit. I'paduk pyHkuuu. DnemeHTapHbie peoOpa3oBaHus rpauKoB QyHKIIHIMA.

OO6nacte omnpeneneHuss WU MHOXKECTBO 3HaueHWd Qynkiuu. Hynum @QysHkoum.
[IpomexyTku 3HakomocTosHCTBA. YE€THbie u Heu€TtHble ¢yHKIMU. [lepuoguyeckue
byakuun. [IpoMexxyTku MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl U MUHUMYMBbI () YHKITUH.
Haubonpee u HaumeHsbliee 3Ha4eHus: GYHKLIUU HA TPOMEKYTKE.

Jluneiinas, KBaapaTU4yHass W  JpPOOHO-IMHEWHAs (QYHKIMH. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOCHHUE UX I'PaUKOB.

CreneHHas QyHKIMS C HATypajdbHBIM M LI€JIbIM NIoka3areneM. E€ cBoiicTBa u rpaduk.
CpoiictBa M TrpaduKk KOpHA N-OM cTeneHu Kak (GYHKIUU OOpaTHOW CTENeHU C
HATypaAJIbHBIM I1OKAa3aTEJIEM.

[lokazarenbHas u Jjorapugmuyeckas (QyHKIMH, HX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKUUN TS pelICHUs] YPaBHEHUIA.

Tpuronomerpuueckas OKpPY>KHOCTb, OINpPECICHHE TPUTOHOMETPUYECKUX (DPYHKIUH
YUCJIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBHCHUMOCTH B pEAIbHBIX MpoIeccax U sBIEHUAX. | 'paduku
peanIbHbIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHajamu3a

[locnenoBaTenbHOCTH,  CHOCOOBI  3aJlaHud  MOCJENOBaTeNbHOCTEH.  MeTon
MaT€MAaTUYEeCKONM WHAYKIUMU. MOHOTOHHBIE W OrPAHUYEHHBIE IOCJIEA0BATEIBHOCTH.
HcToprs BOSHUKHOBEHUS MAaTEMAaTHUYECKOT0 aHAJIN3a KaK aHain3a 0ECKOHEYHO MaIbIX.

Apudmernyeckas U TeOMETpUYecKas Mporpeccuu. beckoHeyHo yObIBaroIas
reomerpudeckass mnporpeccusa. Cymma O€CKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
nporpeccu. JIMHEWMHBIM W HSKCIIOHEHUHWAJIBbHBIM pocT. YUucno e. DopMmylsia CIOXKHBIX
npoleHToB. Vcnonb3oBaHWe MPOrpeccuu s PEelICHUs peajbHbIX 3aJad MPHUKIAIHOTO
XapakTrepa.

HenpepriBHble (QYHKIIMM U UX CBOMCTBA. TOYKHM pa3pbiBa. ACHMITOTHI TpaduKOB
¢ynkiuii. CBoiicTBa (GYHKIMUNA HEMPEPHIBHBIX Ha OTpe3ke. MeToa HWHTEpBajOB s
perieHusi HepaBeHCTB. [IpuMeHeHUE CBOWCTB HEMPEPHIBHBIX (DYHKIMH ISl pelIeHUs
3a/1ad.

[lepBast u BTOpast mpousBoaHble ¢yHKIUU. OmnpeneneHue, TEOMETPUUECKHI U
du3nUecKuii CMBICT POU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy HyHKIIHH.

[IpousBomnbie dnemMeHTapHBIX GyHKOMA. [Ipow3BogHAsT CyMMBI, TPOW3BEICHHS,
YaCTHOTO M KOMITO3ULIMU (YHKITHI.

MHoxkecTBa U JIOTHKA

MHoO)kecTBO, omepauyyd HaJl MHOKECTBAMHU M HMX CBOWCTBA. Jlmarpammel Oinepa—
Benna. [IpuMeHeHne TEOpPETMKO-MHOKECTBEHHOI'O alllapara Uil ONKMCAHUS PeaIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPHU PELIEHUH 3a7a4 U3 APYTUX yUYE€OHBIX IPEIMETOB.



OmnpenencHue, TeOpeMa, CBOMCTBO MAaTEeMAaTHYEeCKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTeJIbCTBO, PAaBHOCUJIbHBIC YPABHCHUS.
11 KJIACC

Yucsia 1 BbIYUCTICHUAS

Harypanbnbie u nensie uncna. [I[puMeHeHne npu3HAKOB JIEIMMOCTH UEJbIX YUCEN,
HauOobIMil o0muit nenurens (nasee — HOJl) u HaumeHnbiiee oOlee kpaTHOE (lanee —
HOK), octatkoB o mopayito, airoputMa EBkiinia s penieHus 3a1ad B 1EIbIX YUciax.

KommiekcHbie uuncna. AnreOpandeckass U TpUTrOHOMETpuYeckas (opMbl 3amucu
KOMIUIEKCHOTO uuciia. ApudmeTnyeckue omnepandd ¢ KOMIUIEKCHBIMM — YHCJIAMHU.
N3o00paxeHnne KOMIUIEKCHBIX YHCEI Ha KOoopAuHaTHOM miockocTu. dopmyrna Myaspa.
Kopnau Nn-oil creneHu U3 KOMILIEKCHOrO uucia. [IpuMeHeHne KOMIUIEKCHBIX YMCEN JJIst
pereHus GU3NUECKUX U TEOMETPUUSCKHUX 3aj1ay.

YpaBHeHUsS M HEPABEHCTBA

Cucrtema M COBOKYNHOCTh YPaBHEHHN W HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTRBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUN C MOMOIIBI0 TPUTOHOMETPUUECKOM
OKPYXHOCTHU. PerieHre TpuroHoMeTpuueCKnuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEIbHBIX U JTOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOIBl pEUIEHHWS CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UppalMOHAIBHBIX, OKA3aTEIbHBIX U JOTapU(PMUYECKUX YPaBHEHUIA.

VYpaBHEHUs], HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHue ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a/1a4
M 3a/1a4 U3 Pa3jIMYHbIX 00JacTeil HAyKU W peabHOM KM3HU, UHTEPIPETAIMS TTOTYICHHBIX
pPE3YIBTATOB.

DyHKUMH U TPaPUKH

I'paduk komnosunmu GyHkiuid. ['eomeTprdeckue o0pa3bl ypaBHCHHI M HEPABCHCTB
Ha KOOPAMHATHOW TIJIOCKOCTH.

Tpuronomerpuueckre GyHKIMH, UX CBOMCTBA U TpadUKH.

['padrueckure mMeTonbl pelieHUs ypaBHEHUN W HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a1ay ¢ mapameTpaMu.

Hcnions3oBanue rpadukoB GyHKITUN IS UCCIIEOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
KOTOpPbI€ BO3HUKAIOT MPU PEUICHUHU 3a7ad U3 APYrUX y4eOHBIX MPEIMETOB U pEabHOU
KU3ZHHU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[Ipumenenne TPOU3BOAHONW K MCCIENOBAHWIO (YHKIIMA Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxjaeHue HaumOOJbIIEr0o W HAaWMMEHBUIETO0 3HAYEHUM HENMpepbIBHOU
(GyHKITMU Ha OTpE3KeE.

[IpumeneHue MpoU3BOJHOM ISl HAXOXKJACHUSI HAWIYUYIIEro PElIeHUs B MPUKIaTHBIX
3a/a4ax, JJisl ONpe/eNICHUs] CKOPOCTU U YCKOPEHHsI Tpoliecca, 3aJJaHHOr0 (popMysIoil uin
rpauKoOM.



[lepBooOpa3Hasi, = OCHOBHOE  CBOWMCTBO  mepBooOpasHbix.  [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoX1eHUs IEpBOOOPa3HBIX.

HNHuterpan. I'eoMeTpudeckuil CMBICI HMHTErpayia. BblyuciaeHue oOmnpeacineéHHOro
uHTerpaia no popmyne Hetotona-Jleitonuna.

[Ipumenenue uHTErpana Ui HaXOXKACHUS TUIOMIAJEH TIOCKUX (GUryp U 00BEMOB
reOMETPUUYECKUX TEIL.

[Ipumepsl  pemenuid  auddepeHUranbHBIX — ypaBHeHHMH.  MareMmatnyeckoe
MO/ICJIMPOBAHHUE PEaJTbHBIX MPOLIECCOB € MOMOILBIO TU(PPEepeHITNATbHBIX YPAaBHEHUN.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHE) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKOW TMO3MIIMKM OOYyYaroIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOr0 OOINEeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaxX (pYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP Tpa)kJIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUE B3aUMOJCHCTBOBATH C COIUATbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKON TpaKJaHCKOW HMACHTUYHOCTH, YBOKEHHUS K
OPOLIJIOMY M HACTOSIIIEMY POCCHIMCKOM MAaTeMaTUKH, LEHHOCTHOE OTHOUIEHHE K
NOCTH)KEHUSIM POCCUMCKHX MATEMaTUKOB W POCCUHCKOM MAaTEMAaTHYE€CKOM MIKOJIbI,
UCIIOJIb30BaHME ITUX JOCTHKEHUN B IPYTHX HAYKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa, CchOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAaHMS, JTHUYECKOTO IIOBEICHUS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KCHUN HAyKW U JESATEIbHOCTHIO YYEHOTO, OCO3HAHHME JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYas OSCTETUKY MaTEeMAaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUH, pPACCYXICHHH, BOCIPUUMYUBOCTH K
MaTeMaTU4YeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS TPUMEHSATH MAaTeMAaTUYECKUE 3HAHWS B HMHTEpPEcax
3I0pOBOTr0 U 0e30MmacHoro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe TMTaHHWE, COATAaHCUPOBAHHBIM PEXHUM 3aHATHM U OTHAbIXa, pEryJsipHas
du3nyeckasi aKTUBHOCTb), (PU3MUECKOE COBEPLICHCTBOBAHUE MPHU 3aHITUSAX CIIOPTHUBHO-
03/I0POBUTEIILHOM JI€STEIILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS



TOTOBHOCTh K TPYIy, OCO3HAHWE IEHHOCTH TPYAOIIOOUS, WHTEPEC K Pa3THYHBIM
chepam mpodeccHOHATBHON  JEATETLHOCTH, CBSI3aHHBIM C MaTeMaTUKOW ©  eé
MPWIOKCHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOpP Oyaymeld mnpodeccun u
peaNn30BBIBAaTh COOCTBEHHBIC JKM3HEHHBIC ILJIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CaMOOOpPA30BaHHMIO HA MPOTSHKEHUU BCEU IKU3HH,
TOTOBHOCTh K AKTHBHOMY Yy4YacTHIO B PEIICHUU MPAKTHUYECKHX 3a7a4 MaTeMaTHYCCKOH
HaIPaBJICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh DKOJIOTUYECKOW KYJIBTYPHI, IIOHUMAHWE BIMASHHUS COIMAIBHO-
HYKOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHOW M COIMAIBHON Cpebl, OCO3HAHUE
IJI00AJIBHOTO  XapakTepa JSKOJOTHYECKHX MpoOJIeM, OpHUEHTAIus Ha MPUMEHEHHUE
MaTEMaTUYCCKUX 3HAHUU I pEIICHUs 3aJad B OO0JIACTH OKpPYIKalolleld Cpelbl,
TUTAHUPOBAHUE TIOCTYIIKOB M OIICHKH WX BO3MOXHBIX TOCIEJICTBUN ISl OKpY KaroIeh
CpEJIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH M OOIIECTBEHHOHN IMPAKTHKHW, MOHUMAaHUE MAaTeMAaTHYECKOW HAyKH Kak
chepbl YeIOBEUYECKON JCATCIBHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYUMOCTH IS Pa3BUTHSI
IIUBUJIM3AIMNA, OBJIAJICHUC S3BIKOM MATEMAaTHKU M MaTeMaTHYeCKON KyJIbTYpPOW Kak
CpPEICTBOM  TO3HAHWA  MHpA, TOTOBHOCTh  OCYIIECTBISATH  MPOEKTHYIO U
UCCJIEI0BATENBCKYIO JEATEHbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckue AeMcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHSITHM, OTHOIICHUH MEXAYy TMOHATUIMH, (OPMYIUPOBATH OIPEACICHUS TOHITH,
YCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KIAacCU(UKAIIUU, OCHOBAHUS [JIsi 000OIICHHS U
CpaBHEHHUSI, KpUTEPUHU MTPOBOAUMOTrO aHAIIN3a;

BOCIIPHUHUMATH, (DOPMYIUPOBATh U TPEOOPA30BBIBATH CYKIICHUS: YTBEPAUTEIbHBIC U
OTpUIATEIbHBIC, EAUHUIHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHBOPEUYMS B
(dakTax, NaHHBIX, HAOIONCHUSIX U YTBEPKICHUSAX, MIPEAJIaraTh KPUTEPUH TSI BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

Jie7aTh BBIBOJIbI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€TYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEJIBHO  JIOKA3aTEIbCTBA MATEMATHUUYECKUX  YTBEPKIACHUUN
(mpsiMble W OT MPOTUBHOIO), BBICTPAUBATHh APTYMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh CIoOco0 pelieHusi ydyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOASIIUN C YYETOM CaMOCTOSATENIBHO BBIJICICHHBIX
KPUTEPUEB).



Bba3oBble ucciaenoBaTe/ibCKkie AeiiCTBUSA:

UCIIOJIb30BaTh  BONPOCHI  KAK  HCCIEAOBATENbCKUI  MHCTPYMEHT  IO3HAHMS,
(opMynHpoOBaTH BONPOCHL, (PUKCUPYIOIIHE MNPOTUBOPEUYUE, MPOOJIEMY, YCTaHABIMBATH
HCKOMOE U JJaHHOE, (P OPMHUPOBATh THIIOTE3Y, apTYMEHTUPOBATH CBOO MO3UIIMIO, MHEHUE;

MPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HUCCIEIOBAaHUE IO
YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTUYeCKOro OO0bEeKTa, SBJICHMS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO  (OpPMYJIHUpPOBaTH OO0OOIIEHHS U BBIBOJABI IO pe3yjbTaTaM
MPOBEIEHHOIO HaOJIIO/IEHNs, HUCCIEIOBAaHUs, OLICHUBATh JOCTOBEPHOCTHb MOJIYYEHHBIX
PEe3yIabTaTOB, BHIBOJIOB U 000OIICHMUI;

OPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Ipollecca, a TakKe BbIABUTAThH
NPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH Je(UUUTH HH(GOPMAIINH, JAaHHBIX, HEOOXOUMBIX JIJIsi OTBETA HA BOIIPOC U
JUISL pelIeHus 3a1a4H;

BbIOMpaTh HMHPOPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATH HMHPOPMALIMIO PA3IMYHBIX BHJIOB U (Qopm
NpEe/ICTaBIICHUS;

CTPYKTYpHpOBaTh HWH(MOpPMAIUIO, TMPEACTaBIATh €€ B pa3du4HbIX (Qopmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHMBATh HAJEKHOCTh MHGOPMAIMK IO CAMOCTOSTENHbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUs

OO01menue:

BOCIPUHMMATh W (OPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCJIOBHUSIMHU H
HeJsIMU OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOJYy PEIICHUS 3aJadyd, KOMMEHTHPOBATh
MIOJIYYEHHBIN PE3yIbTaT;

B XOJle OOCYXJCHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOIeMbl, perraeMoi 3aJadyu, BBICKA3bIBATh WJIEW, HAIICJICHHBIE HAa TIOWCK pEIICHHS,
COMOCTAaBJSATh CBOM CYXKICHUS C CYXISHUSMH JPYTUX YYaCTHUKOB JIMAJora,
OoOHapy>XMBaTh Pa3IMuWe W CXOACTBO TO3HUIMH, B KOPPEKTHON (opme (popmymupoBath
pa3HOTIIacHs, CBOM BO3PAKCHMUS;

MPEACTAaBIATh PE3yAbTAaThl PEHICHUS 3aJadd, OKCIEPUMEHTa, HWCCIEIOBaHMS,
MPOEKTa, CAMOCTOSTEIHLHO BEIOMPATh (pOpMAT BRICTYIUICHHS C YIETOM 3a7a4 TIPE3CHTAIIUN
1 0COOCHHOCTEN ayIUTOPHUH.

PeryJisTUBHBbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS
Camoopranusanus:
COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3aJa4M, BHIOUpATh CIIOCO0 pelIeHUs ¢ YYETOM
MMEIOIIUXCS  PEeCYypCOB U  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaIny.



CaMOKOHTPOJ/Ib, IMOLMOHAJIBHBIA HHTEJJICKT !

BJIAJ€Th HABBIKAMM I103HABATEJIbHOM pe(IeKCUM KaK OCO3HAHMSI COBEPILIAEMbBIX
NEUCTBUH W MBICIUTENbHBIX HPOLECCOB, HX pPE3yJbTaToOB, BIAJETh CHOcOo0aMu
CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3ylbTaTa peuieHUuss MaTeMaTU4YecKOn
3a/1auu;

NPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 33/1a4l, BHOCUTH
KOPPEKTUBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE pE3ylbTaTa IEIW U YCIOBUSM, OOBICHATH NPUYUHEI
JTOCTH)KCHUS WM HEIOCTIKEHUS Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OLINOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHMMATh ¥ UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHAMBHIYATIbHON paOOTHI
IpY pelieHn y4eOHbIX 3a/1a4, MPUHUMATh IIe]Ib COBMECTHOH ACSITENLHOCTH, TUIAHUPOBAThH
OpraHu3aldi0 COBMECTHOW paboThl, pacnpeiensTh BUABI padoT, JOroBapUBaThCH,
00CyX1aTh MPOIIECC U Pe3ybTaT PaboThl, 0000IIaTh MHEHHSI HECKOJBKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBBIX (opmax paboTel (0OCykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMBI» W UHBIC), BBITIOJIHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOU
JACUCTBUS C JPYTMMHU 4YICHaMHU KOMAaHJIbI, OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIHIA
OPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuyenusi B 10 kiacce oOyyaromuiics MOJyYUT CIEAYIONIUE MPEIMETHbBIE
pE3yNbTaThl 1O OTACIBbHBIM TeMaM pabouel mporpamMMbl yueOHOro Kypca «Anredpa u
Hayajia MaTEMaTUYECKOr0 aHaJIU3a:

Yucaa 1 BHIYMCICHUSA:

CBOOOJHO  OMEPUPOBATH MOHATUSMU:  PANMOHATIBHOE YHUCIO, OecKoHeYHas
nepuoauveckast 1po0b, MPOIEHTHI, UPPALIMOHATEHOE YHCIIO, MHOKECTBA PAIllMOHAIBHBIX U
JNEUCTBUTEIIBHBIX YUCEN, MOAYJIb IEMCTBUTEIBHOIO YHUCIIA;

MPUMEHSTh APOOM YW MPOLEHTHI [JISl PELICHUs] MPUKIANHBIX 3aa4 U3 PA3IUYHBIX
OTpacyiedl 3HAaHUW U PEabHOU KU3HH;

MPUMEHSThH NPUONM>KEHHBIE BEIYMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIIKY U OLIEHKY
pe3yJibTaTa BIYUCIICHUN;

CBOOOJTHO OMEPHPOBATH MOHSATHEM: CTETIEHBb C IIEJIBIM TOKAa3aTeJeM, MCIOJIb30BaTh
MOAXOASAUIYI0 (DOPMY 3aMKCH IEUCTBUTEIbHBIX YHCEI ISl PEIICHHS] MPAKTUYECKUX 3a7a4
Y MPE/ICTABJICHHS JAHHBIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: ApUPMETHUECKHUI KOPEHb HATYPAbHOMN CTETICHH;

CBOOOTHO OTIEPUPOBATH MOHSATHUEM: CTEMIEHD C PAIIMOHATBLHBIM ITOKA3aTeJIeM;

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: JIorapu(dM 4Yucia, AECATUYHBIE U HATYpaJbHbIE
norapudmei;

CBOOOJIHO OINEpUPOBATH MOHATUSIMU: CHHYC, KOCHUHYC, TAHI€HC, KOTAHT€HC
YUCIIOBOT'O apTyMEHTA;



OTIepUPOBATh TMOHATUSMH: aAPKCUHYC, APKKOCHHYC W AapKTaHTEHC YHCJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATh MOHATHSIMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPAaBHCHUS U YPaBHCHUS-CIICICTBUS, PAaBHOCHIbHBIC HEPABEHCTBA;

MPUMEHSTh Pa3IUYHBIC METOBI PEIICHHS PAIMOHAIBHBIX M JIPOOHO-PAIMOHATBHBIX
yYpaBHECHHM, MPUMEHSATHh METO HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB;

CBOOO/IHO OTIEpUPOBATH MOHATUSIMHU: MHOTOYIECH OT OJHOH MEPEMEHHOI, MHOTOUWICH
C TeNbIMU KO3 (UIIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIEJICHUE MHOTOYJICHA Ha
MHOTOYJICH C OCTaTKOM, TeopeMmy besy u reopemy Bueta 11 perenus 3aaay;

CBOOOJTHO OTEPUPOBATH TOHATHUSIMH: CHCTEMa JIMHCHHBIX YpaBHCHHH, MaTpwuIia,
OTIpEeICTUTENh MATPUIBI 2 X 2 M €ro TeOMETPUYECKUN CMBICH, MCIOJIB30BaTh CBOWCTBA
ompenenurenss 2 X 2 IS BBIYACIACHUS €r0 3HAYCHHS, MPUMCHSTH ONPEIACITUTEIN IS
pEIICHUS CHUCTEMBl JIMHEHHBIX YPaBHCHWW, MOJICIUPOBATh pEAbHBIC CHUTYyalldu C
MOMOIIBIO CHUCTEMBI JIMHEWHBIX YpaBHEHWH, HWCCIEN0BaTh MOCTPOCHHBIE MOJETH C
TIOMOIILI0 MATPHIL U ONIPEACIIUTEIICH, HHTEPIIPETUPOBATH IMOTYyUYCHHBIN pe3y/IbTaT;

UCII0JIb30BaTh CBOMCTBA JICHCTBUI C KOPHSIMHU JIJIS TPeoOpa30BaHUs BEIPAKCHHIA,

BBITMIOJHATE TPEOOpPa30BaHUs YHCIOBBIX BBIPAKCHHH, COACPIKAIUX CTCICHU C
palMOHAIBHBIM TI0Ka3aTeleM;

UCIIOJIb30BaTh CBOMCTBa JiorapudMoB Il TpeoOpa3oBaHUsl JOrapuPMUUYECKUX
BBIPAKEHUM;

CBOOOJHO  OINEpUpOBaTh TMOHATUSMU: HPpPALMOHAIBHBIE, TIOKa3aTeIbHBIE U
norapuMUYECKUe YpaBHEHUS, HAXOJUTh WX pEHIeHUS C TOMOIIBI0 PAaBHOCHIBHBIX
NEPEXO0JI0B WUJIU OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSITh OCHOBHBIE TPHUTOHOMETpUUeckre (opmMynsl st  npeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJTHO OIEPUPOBATH MOHSITHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE, MPUMEHSTh
HeoOXoauMble  (OpMyINBI  JUIsl  PEIICHWS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHHM;

MOJICIIUPOBATh pPEaNbHBIE CHUTYAllUd Ha S3BIKE anreOpbl, COCTABIATH BBIPAKECHUS,
ypaBHEHHS, HEPAaBEHCTBA 1O YCIOBUIO 3aJlay, WCCJIENO0BATh MOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BAaHUEM ammapara anreOpsl.

DYyHKUNH U TPAPUKH:

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: (DYHKIMSA, CHOCOOBI 3amaHusi (PYHKITUH,
B3aMMHO OOpaTHbIe (PYHKIIUH, KOMMO3UIUS (YHKIUH, TpaduK (QYHKIUH, BBITOTHITH
aJIeMEHTapHbIe TpeoOpa3oBaHus TpaduKoB HYHKIIHIA;

CBOOOJTHO OMEPHUPOBATH MOHATHAMU: 00JACTH OMPECICHHUS] 1 MHOXXECTBO 3HAYCHHM
byHKIMN, HYTU QYHKIAHA, TPOMEXKYTKH 3HAKOMTOCTOSIHCTBA,

CBOOOTHO OTIEPUPOBATH MOHSATUSIMH: YETHBIC M HEUETHBIC (DYHKITUH, IEPUOTHIECKHC
(GYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (YHKITUH, MAKCUMYMbl I MHHHUMYMBI (DyHKITUH,
HanOoJIbIIIee M HAMMEHBIIICE 3HAaUCHUE (PYHKIIUN HA TTPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU: CTEIICHHAS (PYHKITUS C HATYPAIbHBIM U IEIBIM
nmokasarenieM, Tpaduk CTenmeHHOW (YHKIIMU C HATYPAJbHBIM M IIEJIBIM TIOKA3aTelieM,



rpaguk KOpHS N-0M CTeneHH Kak (QYyHKIMHM OOpaTHOM CTENEHH C HATypalbHBIM
MOKa3aTeseM;

ONEepUPOBATH MOHSATUAMU: JUHEWHAs, KBaApaTUYHAs U IPOOHO-TMHEIHAS PYyHKINH,
BBITNIOJIHATD 3JIEMEHTAPHOE UCCIIEI0BAHNUE U MIOCTPOEHUE UX IpaUKOB;

CBOOOJIHO ONEpPUPOBATh MOHSATUSIMU: MTOKa3aTelbHas U JiorapudmMuueckas QyHKIUU,
UX CBOMCTBA U rpauKu, UCTIOIB30BaTh UX TpauKH JJIsl pelIeHUs YpaBHECHUI;

CBOOOJIHO  OMEpUpPOBaTh  TMOHATUSIMHU:  TPUTOHOMETPUYECKAS  OKPYKHOCTD,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIMI YUCITIOBOTO apryMeHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMN NI MCCIIEOBAaHUS MPOIECCOB M 3aBUCHUMOCTEN
MpU pEIICHUU 3a7a4 U3 JPYyrux y4eOHBIX MPEAMETOB U PEaIbHOW >KHU3HU, BBIPAXKATh
dbopmynaMu 3aBUCUMOCTH MEXy BETUUNHAMH;

Havaysia MaTeMaTH4eCKOro aHaan3a:

CBOOOJIHO  OMEPUPOBATH MOHATHSAMU: apudMeThueckas W TeoMeTpuuecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIasi TE€OMETpUYEecKas Mporpeccusi, JIUHEHHBIM U
HKCIIOHEHIMATBHBIM POCT, (OpMyNa CIOXKHBIX MPOLEHTOB, HUMETh MPEACTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEUICHUS PealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: [OCIEAOBATEILHOCTh, CIIOCOOBI 3aJlaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEAOBATEIILHOCTH, MTOHUMATh
OCHOBBI 3apPO’K/JICHUSI MAaTEMAaTUYECKOT0 aHaIM3a KaK aHajanu3a 0€CKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATUSMU: HENPEPHIBHbIE (PYHKIIMU, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOJIHO ONEPHUPOBATH MOHATHEM: (PYHKIMS, HEMPEPHIBHAS HA OTPE3Ke, MPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (DYHKIINI AJIs pellIeHus 3a1a4;

CBOOOJTHO OMNEpPUPOBATH TOHATUSMU: TEpBasi M BTOpas MPOU3BOAHBIC (DYHKIIUH,
KacaTesibHas K rpaduKy G yHKIINY;

BBIUUCTISITh MPOU3BOJHBIE CYMMBbI, NPOW3BEJEHUS, YACTHOTO W KOMIIO3UIIMU ABYX
GbyHKIHI, 3HaTh MPOU3BOIHBIC JIEMEHTAPHBIX () YHKITUH;

UCITOJIH30BaTh T€OMETPUUYCCKUN M (PU3MUECCKUM CMBICT TPOU3BOIHOMN Ui PEIICHUS
3a/1au.

MHoxkecTBa U JIOTHKA:

CBOOOTHO OMIEPUPOBATH MOHSATUSMU: MHOXKECTBO, OTIEpaAIliU HaJl MHOYKECTBAMHU,

UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapaT Mg OIKCAHUS pPealbHBIX
MIPOLIECCOB U SIBJIICHUI, PH PELICHUH 33724 U3 IPYTUX yYEOHBIX TPEAMETOB;

CBOOOJTHO OMIEPUPOBATH MOHITHSIMU: OIPEJCICHUE, TEOpEMa, ypaBHEHUE-CIIECTBHIE,
CBOMCTBO MAaTeMaTHYECKOTO0 OOBEKTa, OKA3aTeIhCTBO, PABHOCWUJIBHBIC YpaBHEHUS U
HEpPABEHCTBA.

K xonny oOyuenust B 11 kiacce o0yyaromMiicss MOIYYUT CIAEAYIOLIME MPEIMETHBIC
pe3yabTaThl MO OTIEIbHBIM TeMaM pabouell mporpaMMbl Y4eOHOTO Kypca «Ajiredpa u
Hayajga MaTeMaTHYeCKOTO aHaIh3ay:

Yncsia v BBIYHCTICHUSA:



CBOOOJHO ONEpUPOBATh MOHATUSAMU: HATypaldbHOE M LEJIOE YHCIO, MHOXECTBa
HaTyPAJIbHBIX U LEIBbIX YHCEII, UCIIOJIB30BATh NPU3HAKU IEIUMOCTH Lenblx uncen, HO/ u
HOK HatypanbHBIX yncen 1l pelIeHUs 3a/1a4, IPUMEHATh AIrOpuT™M EBKIINIA;

CBOOOJHO OMEpPUPOBATh MOHATUEM OCTATKa MO MOJYJIIO, 3aIUCHIBATh HATypaJlbHbIE
YHUCla B Pa3JIUYHBIX MO3ULUOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJHO  ONEpPUPOBATH TMOHATHSMHU: KOMIUIEKCHOE YHCIO M  MHOXKECTBO
KOMIUJIEKCHBIX ~YHUCEN, TMpPEACTaBIATh KOMIUIEKCHbIE YHCIa B alreOpanyeckod u
TPUTOHOMETPUYECKOH (opme, BBINOJHATH apuPMETHUYECKUE Omepauud ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsSI M1 HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh TMOHATUSAMU: HUpPpPALMOHAIbHBIC, TOKa3aTelbHbIE U
Jorapu(MUYECKUe HEPaBEHCTBA, HAXOJUTh HMX PEIICHHUS C IMOMOILIbIO PAaBHOCHIBHBIX
EPEXOJIOB;

OCYHIECTBIISITH OTOOpP KOPHEH NPU pEUIEHUN TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO ONEPUPOBATH MOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXoauMble  (OpMyYINBI  JUIsl  pEIIeHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMAa M COBOKYIMHOCTb YpaBHEHUU W
HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMbl M CHUCTEMBI-CIEACTBUS, HAXOJIWUTh PELICHUS
CUCTEMBl M COBOKYIHOCTEM palMOHAJIBHBIX, WPPALMOHAIBHBIX, II0KA3aTEIbHBIX W
norapuMUYECKUX YPABHEHHUI U HEPABEHCTB;

pemiath parroHajdbHbIe, WppallMOHAJbHBIE, IOKa3aTellbHbIe, JorapupMUYEcKue Hu
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COJEPIKALIUE MOLYIIU U ITApaMETPBHI;

OPUMEHSTH TpaduuecKue METOAbI ISl pellieH!s] YPaBHEHUN M HEPABEHCTB, a TAKKe
3a71a4 C IapaMeTpaMu;

MOJIETTUPOBATh peajbHbIE CUTyallMd Ha SI3bIKE alreOpbl, COCTABISATH BBIPAKEHMSI,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33Ja4H, UCCIIEIOBATh ITIOCTPOCHHBIE
MOJIENTM C MCIHOJB30BaHMEM aIlapaTta aireOpbl, HHTEPIPETHPOBATH TMOJYyUCHHBIN
pe3yJibTar.

DYyHKUNH U TPAPUKH:

CTPOUTH IrpapUKN KOMIO3ULUHU QYHKIUI C ITIOMOIIBIO SJIEMEHTAPHOTO UCCIICIOBAHUS
Y CBOMCTB KOMITO3UIIMH JIBYX (DYHKITUH;

CTPOUTHh TE€OMETPUYECKHE O0pa3bl ypaBHEHMH M HEpPABEHCTB Ha KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOTHO OMIEPUPOBATH MOHATUSIMHU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;

MPUMEHSTH (DYHKIIMU JJIs1 MOJICIIMPOBAHUS U UCCIIEOBAHUS PEalIbHBIX MPOLIECCOB.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIM3A:

WCIIOJIb30BaTh TPOU3BOJHYIO ISl WCCJEAOBaHHUS (PYHKIIMM HAa MOHOTOHHOCTH U
3KCTPEMYMBI;

HaxoJIUTh HauOOJblIee W HaUMEHbIlIee 3HAYeHUsT (YHKIUU HENpPEepbIBHOM Ha
OTpE3KE;



HCIIOJB30BATh MPOU3BOJHYIO Ul HAXOXKACHUA  HAWIY4LIEero pelIeHUus B
IPUKJIAAHBIX, B TOM YHCJIE COLIMAJIbHO-DKOHOMUYECKUX, 3ajayax, I OIpEelCIICHUs
CKOPOCTH M YCKOpEHHUS Ipoliecca, 3a4aHHOT0 (OopMyJION WK rpapuKoM;

CBOOOJHO ONEPUPOBATH NOHATHUAMHU: NEPBOOOpa3Has, ONPENENEHHBIA HHTErpad,
HaXOJUTh NEPBOOOPA3HBIE dJIEMEHTAPHBIX (YHKUUN U BBIUUCIATH MHTErpai o Gopmyine
Hrrorona-JleiitOHuIaA;

HAXOJUTh TUIOLIAIM IOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO HHTErpaa;

MMETb [PEACTAaBICHUE O MaTeMaTUYECKOM MOJCIMPOBAHUM HA  IIPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

peliarh IpUKIAAHbIE 3aJa4d, B TOM 4YHCIE COLHAIBHO-3KOHOMUYECKOIO U
(du3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIM3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprUPMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosunuecTBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 MHo0ecTBO, ONiepaliy HaJl MHOKECTBAMHU U 1
HUX CBOICTBA 01.09.2023
2 narpaMMsl Disiepa-Benna 1
Jlutarp P 04.09.2023
[TpuMeHeHHE TeOPETHKO-MHOKECTBEHHOTO
3 1
armmapara Jisl peleHus 3a/1a9 05.09.2023
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIE APOOH, IIPOIIEHTHI, 0ECKOHEYHEIE 1
APODH, TIp : 06.09.2023
MIEPUOANYECKHIE TPOOH
Panmonansueie ynciaa. OOBIKHOBEHHBIE U
5 eCITUYHBIE APOOU, IPOIEHTHI, 0OECKOHEUHEIE 1
8 APODH, TPOLt 08.09.2023
MePUOANYECKHIE TPOOH
[Ipumenenue npoOeii U MPOLIEHTOB IS
6 1
perieHus MPUKJIaIHBIX 3a7a4 11.09.2023
[Ipumenenue npoOeii U MPOLIEHTOB IS
7 1
penieHus MPUKJIaIHBIX 3a7a4 12.09.2023
JlelicTBuTeNnbHBIC Yynciia. ParimonanbHbIe U
8 1
HMppAMOHAJILHBIE YHCIIa 13.09.2023
9 ApubdmMeTnyeckne oreparuu ¢ 1
NeHCTBUTEILHBEIMU YHCIIAMHU 15.09.2023
10 Monynb JeCTBUTENFHOTO YUCIIA U €r0 1
CBOIicTBa 18.09.2023
[TpubnmkEHHBIC BRIYUCIICHUS, TIPaBHIIa
11 OKpYTJIEHHS, IPUKHUIKA U OLICHKA pe3yJbTara 1
PYFICHHL, TPUIGLIRa H ONEHKa pesy 19.09.2023
BBIUHCIICHUN




12

OCHOBHBIE MCTOAbI PCIICHUSA LCJIbIX U
JIPOOHO-PAMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

20.09.2023

13

OCHOBHBIE MCTOAbI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

22.09.2023

14

OCHOBHBIE MCTOABI pCIICHUS LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

25.09.2023

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTo4JIeHa HAa MHOTOYJIEH C
octatkoM. Teopema besy

26.09.2023

16

MHoTro4JIeHBI ¢ TETBIMHA KOY(PPUITIEHTAMH.
Teopema Buera

27.09.2023

17

Pemenue cucteM TMHEUHBIX YpaBHEHUM

29.09.2023

18

Pemenue cucteM TMHEUHBIX YpaBHEHUM

02.10.2023

19

Marpuiia CuCTeMbl JIMHEWUHBIX YPaBHEHHIA.
Onpenenurens MaTpUIBL 2X2, €10
F€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

03.10.2023

20

Onpenenurenb MaTpUIBl 2X2, €T0
F€OMETPUYCCKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €70 3HAUCHUS

04.10.2023

21

[IpuMmeHeHre onpeaesInTeNs 11 PELICHUS
CUCTEMBI JINHEWHBIX YPaBHEHUN

06.10.2023

22

Pelrenne npukiiagHelX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

09.10.2023

23

Pelrenne npukiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

10.10.2023

24

KonTtposneHast padota: "PannonanbHble




ypaBHEHU U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

11.10.2023

25

@OyHKIMSA, crI0cOObI 3a1aHusT (PYHKIIUH.
B3aumuo o6parnbie pynkuun. Kommosumms

Pyt 13.10.2023
26 I'paduk pyHKIIMU. DIEeMEHTapHBIC

npeoOpazoBanmsi rpa@uKoB QyHKIINH 16.10.2023

OO6uacTb onpesesieHusl © MHOYKECTBO
27 3HAYCHHI k. Hymu KITHH.

HpOMC)KyT(i}I:IHS;aK noc}TIOﬂHq():ZII:aH 17.10.2023

UeETHbie 1 HEUETHBIE (PYHKITUH.
28 [epnomnyeckne GpyHkuu. [IpomMexyTKu 18.10.2023

MOHOTOHHOCTH (YHKLIHU

MakcuMyMBbl 1 MUHUMYMBI ()YHKIIHH.
29 HauGombIiee 1 HauMeHbIIIee 3HAYCHHE

(GYHKLIUM HA TPOMEKYTKE 20.10.2023
30 Jluneiinas, KBagpaTuyHas U JpoOHO-

TUHEWHast GyHKITIH 23.10.2023
31 DeMeHTapHOe UCCIIeI0BAaHUE U TOCTPOCHHE

rpauKOB ATUX PYHKITHI 24.10.2023
39 DeMeHTapHOe UCCIeI0BAaHUE U TOCTPOCHHE

rpauKOB ATUX PYHKITHI 25.10.2023
33 Crenens ¢ 1enbIM Moka3areneMm. bunom

Herotona 27.10.2023
34 Crenens ¢ 1enbIM Moka3areneMm. bunom

Herotona 30.10.2023
35 CrenenHas GyHKIHS C HATYpabHBIM U

1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk 31.10.2023
36 KonTtposnrHas padota: "CrenenHas GyHKIus.

E€ cBoiictBa u rpaduk” 08.11.2023
37 Apudmernueckuii KopeHb HaTypaIbHON

CTENIEHU U €r0 CBOMCTBA 10.11.2023




Apudmernueckuii KopeHb HaTYypaIbHOU

38
CTEIIEHU U €ro CBOMCTBA 13.11.2023
[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,
39
COJIEpXKAIIUX CTEIIEHU U KOPHU 14.11.2023
[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,
40
COJICpXKAIIUX CTEIIEHU U KOPHU 15.11.2023
[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,
41
COJIEpXKAIUX CTETIEHU U KOPHU 17.11.2023
WpparnmonansHeie ypaBHeHUs. OCHOBHBIC
42 METO/IbI PEIICHHS HPPAMMOHATEHBIX
Aol b ppat 20.11.2023
YpaBHCHHIA
HppaunonansHsle ypaBHeHHs. OCHOBHBIE
43 METO/IBI PEIICHUST UPPAUOHATHHBIX
Aol b ppat 21.11.2023
YpaBHCHHIA
HppaunonansHsie ypaBHeHHs. OCHOBHBIE
44 METO/IbI pEIeHHs] UPPALIMOHAIBHBIX
i pe ppat 22.11.2023
ypaBHEHHUI
PaBHOCUIIbHBIE TIEpPEXOIbl B PELLICHUN
45 .
HPpAMOHAJIBHBIX YpaBHEHUT 24.11.2023
PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
46 .
HPpAMOHAIIBHBIX YpaBHEHUT 27.11.2023
PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
47 .
UppallMOHANILHBIX YPaBHEHHM 28.11.2023
PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUN
48 .
UppalMOHANILHBIX YPAaBHEHHM 29.11.2023
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHU KaK
49 KIIMU OOpaTHOM CTENEeHH C HATypalbHBIM
(yminit 0Gp P 01.12.2023
roKasaresem
CroiicTBa u rpaduK KOpHS N-Oi CTETIEHN Kak
50 KIIMU OOpaTHOM CTENEHH C HATypalbHBIM
(ymtinit 0Gp P 04.12.2023
roKasaresem
51 KonTtponsHas pabdora: "CBoiicTBa 1 rpaguk




KOpHs N-o¥ creneHu. MppanuoHaibHbie
ypaBHEeHHUA"

05.12.2023

Crenens ¢ pallMOHAILHBIM [I0KA3aTEIEM U €€

52 CBOICTBa 06.12.2023
53 CreneHp ¢ palMoOHAILHBIM TIOKa3aTeneM U e
CBOICTBa 08.12.2023
54 CreneHp ¢ palMoOHAIBHBIM TIOKa3aTeneM U e
CBOMCTBA 11.12.2023
55 [TokazarenbHas QpyHKLHMA, €€ CBOMCTBA U
rpaduk 12.12.2023
Wcnonb3oBanue rpaduka QyHKIUN A5
56 .
perieHus ypaBHEHU I 13.12.2023
Hcnonws3oBanue rpadmka GyHKITUU IS
57 .
perieHus ypaBHEHU I 15.12.2023
[ToxazatenbHbie ypaBHEHUS. OCHOBHbBIE
58 .
METO/IbI PEIICHUS TTOKA3aTeIbHBIX YpaBHEHUN 18.12.2023
[ToxazarenbHbie ypaBHEHUS. OCHOBHbBIE
59 .
METO/IbI PEIICHUS TTOKA3aTeIbHBIX YpaBHEHUN 19.12.2023
[TokazarenbHblie ypaBHeHUsA. OCHOBHBIE
60 .
METO/IbI PEIICHUS TTOKA3aTeIbHBIX YpaBHEHUN 20.12.2023
61 Kontponbhas padota: "[loka3arenpHas
¢dbynaknus. [TokazarenbHpie ypaBHEHUS " 22.12.2023
62 JI . i
orapudm uucia. CoiicTsa jorapudma 95.12.2023
63 JI . Coii
orapudm uucia. CoiicTsa jorapudma 96.12.2023
64 JI . i
orapudm uucia. CoiicTBa jorapudma 97 12.2023
65
JlecsiTUuHBIE U HATYPATbHBIE TOTAPUDMBI 99.12.2023
66 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI
67 IIpeoOpazoBaHue BBIpaKEHU, COAEPIKAIINX




norapupmsl

[IpeoOpazoBanme BEIpAKEHUH, COACPIKAIUX

68
norapupmsbl

69 [TpeoOpazoBaHue BBIPAKEHHIA, COACPIKAIIIIX
norapumMsl

70 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA U
rpadux

71 Jlorapudmuueckas QyHKIus, €€ CBONCTBA U
rpaduk

7 Wcnonb3oBanue rpaduka QyHKIUN A5
peunieHus: ypaBHEHU I

73 Wcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEHU I
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIE

74 METO/IbI PEIICHUS JTIOTAPUPMUIECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusl. OCHOBHBIE

75 METO/IbI PEIICHUS JTIOTaPUPMUIECKUX
ypaBHEHU M
Jlorapudmudeckue ypaBHeHusl. OCHOBHBIC

76 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
ypaBHEHU M

77 PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUT
Jorapu(MUUECKUX ypaBHEHHMA

78 PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUT
Jorapu(MUYECKUX ypaBHEHHIMA

79 KonTtponsHas padota: "Jlorapupmuueckas
¢bynkuus. Jlorapudpmuyeckue ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHT€HC U KOTaHI€HC
YHCJIOBOTO apryMeHTa

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

YHUCJIOBOI'O aprymecHTa




ApKcUHYC, apKKOCUHYC U apKTaHT'€HC

82 1
YHCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,
84 OTIpe/IeIICHUEe TPUTOHOMETPUICCKIX ()YHKITUI 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckast OKpy>KHOCTb,
85 OTpe/ieNIeHue TPUTOHOMETPUYECKUX (QYHKIUI 1
YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
87 OCHOBHBIE€ TPUTOHOMETPUYECKUE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
90 IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX 1
BBIPAKCHUH
o1 IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX 1
BBIPAKEHUIN
92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPKCHUI
93 IIpeoOpa3oBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI
94 Pemenune TpuroHoOMeTprUUECKUX YpaBHEHHMA 1
95 Pemenune TpuroHoOMeTprUUECKUX YpaBHEHHMA 1
96 Pemenune TpuroHoOMeTprUUECKUX YpaBHEHHMA 1
97 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1
98 Pemenune TpUroHOMETpUYECKUX YPaBHEHHUM 1
99 Pemenune TpUroHOMeTpUYECKUX YPaBHEHUN 1
100 Pemenune TpUroHoOMeTpUYECKUX YpaBHEHUM 1
101 KonTtponeHas padota: "TpuronomeTpuueckue 1

BbIPAKCHHUA U TPUTOHOMCETPUUCCKUC




ypaBHEeHHUA"

[TocaenoBaTenbHOCTH, CLIOCOOBI 3aJaHHS

102 MocJeIoBaTeabHOCTe . MeTos
MaTEMaTHYECKON MHIYKLIMU
MOHOTOHHBIE ¥ OTPAaHUYECHHBIC

103 nocyenoBarenbHoCTh. McTopust ananmusa
0ECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomerpuueckas nmporpeccust

106 BeckoHeuHo yOBIBaromasi reoMeTpudecKast
nporpeccust

107 CymMa GecKoOHEYHO YOBIBArOIIEH
Te€OMETPUYECKOH MPOTpecCcuun

108 JIMHEHBIN ¥ SKCTIOHEHIIUAIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

109 JIMHEWHBIN U SKCTIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOIIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
pealIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbhas padota: "[locnegoBarenbHOCTH
U nporpeccun”

112 HenpepsiBHbIC PyHKIIMHM ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpauKOB
byHKIH

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX HA
oTpe3Kke

115 CBoiicTBa (hyHKIIMI HENIPEPHIBHBIX Ha
oTpe3Ke

116 MeTo1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB

117 MeTo1 MHTEPBAJIOB JUIsl PELICHNS HEPABEHCTB

118 MeTo1 MHTEPBAJIOB JUIsl PELIEHNs HEPABEHCTB




119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GyHKUIUH U1 pereHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX 1
GyHKUIUH U1 pereHus 3a1a4

121 [lepBas u BTOpas Mpou3BOAHBIC GYHKIIUU 1

122 Ornpenenenue, reOMETPUUECKUN CMBICTT 1
MIPOU3BOIHOM

123 OnpeneneHHUe, (U3UYECKUI CMBICI 1
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIUN

125 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIMN

126 [Tpon3BoHBIE AIIEeMEHTAPHBIX (QYHKIIUH 1

127 [TpousBoiHEIE BTTIEMEHTAPHBIX (QYHKIIHHA 1

128 IIpon3BoaHas CyMMBI, IPOU3BEICHMUS, 1
YaCTHOTO U KOMITO3UIIMU QYHKIUH

129 IIponsBoaHas CyMMBl, IPOU3BEICHMUS, 1
YaCTHOTO U KOMITO3ULIIMU QYHKIUH

130 IIponsBoaHas CyMMbl, IPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3ULIIMU QYHKIUH

131 Kontponbras padota: "[IponsBognas” 1 1

132 IToBTOpEeHue, 0000LIIeHNE, CHCTEMAaTU3aIUs 1
3HaHui: "YpaBHeHUs"

133 IToBTOpEeHue, 0000LIIeHNE, CHCTEMAaTU3aIUs 1
3HaHui: "OyHkunn"

134 HTorosas KOHTpoJbHas paboTa

135 HTorosas KOHTpoJbHas paboTa

136 HOBTOPCHI/IC, 0000I111eHHE, CHCTEMATH3AIIH 1
3HaHUH

OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Tema Mara nugposbie
n/n Ypora Bcero Konrpoaphrre | Ipaxrireciie u3yuyeHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 [TpumeHeHme MPON3BOIHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI
) [TpumeHeHwe MPOU3BOTHON K UCCIIETOBAHHIO 1
GyHKIMH Ha MOHOTOHHOCTB M OKCTPEMYMBI
3 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH Ha MOHOTOHHOCTB M OKCTPEMYMBI
4 [TpumMeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIUH Ha MOHOTOHHOCTB B SKCTPEMYMBI
5 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
6 [IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxaenne HaubobIIero 1 HANMEHBILIETO
7 3HAYCHHS HENMPEPhIBHON (QYHKITUN Ha 1
OTpe3Ke
Haxoxaenne HaubobIIero 1 HANMEHBILIETO
8 3HaYEHUS HEMPEphIBHOM PYHKUIMU HA 1
OTpe3Ke
HaxoxaeHne HaubobIIero 1 HANMEHBILIETO
9 3HAYEHUS HEMPEephIBHON PYHKUINU Ha 1
oTpe3Ke
Haxosxnenne HanOoJIbIIEro 1 HAMMEHBIIETO
10 3HAa4YeHUs1 HeNPEPhIBHON (PYHKIMM Ha 1
oTpe3Ke
Haxosxnenne HanOoJIbIIEro M HAUMEHBIIETO
11 3HA4YeHHUsl HEMPEPhIBHON (PYHKIIMM Ha 1

OTPE3KE




Haxoxc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

12 3HA4YEHUs1 HEPEPHIBHON (PYHKIMH Ha
OTpEe3Ke
[IpumeneHre npou3BOIHOM ISl HAXO0XKACHUS

13 HaWJTY4IIEro PEHICHUs B TPUKIIATHBIX
3aauax
[IpumeneHne nporu3BOIHOM JUIsl HAXOXKICHUS

14 HaWJIy4lIero pemieHus B IPUKIaaHbIX
3aauax
[IpumeneHnne nporu3BOTHOM JUIst

15 OTIPENIETICHUSI CKOPOCTH U YCKOPEHHS
npoiiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxkom
[TpumeneHnne nporu3BOTHOM JIs

16 OTIPENIeTICHUSI CKOPOCTH U YCKOPECHHS
nporecca, 3a1aHHOT0 GopMYIIOH UITN
rpagukoM

17 Kommnozumus hyHkimii

18 Kommnozumus hyHkimii

19 Kommnozumus hyHkimii

20 ['eomeTpuueckre oOpa3bl ypaBHEHUH Ha
KOOPJIUHATHOU TJIOCKOCTH

21 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJIUHATHOU TJIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(GYHKIHHI ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

24 [TepBooOpa3HbIe NIeMEHTAPHBIX (YHKITHIA.
[IpaBuna Hax0XACHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe dNIEeMEHTAPHBIX ()YHKITHIHA.

[IpaBuna Hax0XI€HUS IEPBOOOPA3HBIX




Nuterpai. ' eoMeTpuyYeCKuid CMBICI

26
UHTETpaja

7 Beruucnenue onpenenéHHoro MHTerpaia 1o
dbopmyne HetoroHa-JleliOHMIIa

08 Brrauciienue onpeaenéHHOT0 HHTETpaa 1o
dbopmynie Herorona-JleliOamIIa

29 [TpumeneHne UHTErpaNa il HAXOXKACHUS
IO e TIIOCKUX (PUryp

30 [TpumeHeHre HTErpaNa Il HAXOXKACHUS
00BEMOB reOMETPHUUECKUX Tell

31 [Ipumeps! pemiennii M pepeHnanbHbIX
ypaBHEHUU

32 [Ipumeps! permennii quddepeHnnaIbHbIX
ypaBHEHUU
MareMaTHuecKoe MOICITUPOBAHUE PEATEHBIX

33 MPOIIECCOB C MOMOIIBIO AU HepeHITnaTbHBIX
ypaBHEHUU

34 Kontponbras padota: "IlepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMcTBA U rpaduKu
OT100p KOpHEHN TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C OMOILBIO

TpHFOHOMCTpH‘-ICCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECKHUX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTHU
OT100p KOpHEH TPUTOHOMETPUUYECKHIX

42 YpaBHEHUH € IOMOIIbIO 1
TPUTOHOMETPUUECKON OKPYKHOCTHU
OT100p KOpHEH TPUTOHOMETPHUYECKHIX

43 YpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemrenne TpuroHoMeTpU4YECKNX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTprU4YECKNX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpu4YECKNX HEPABEHCTB 1
KonTponsnas pabora: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKIIUA. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIIEHHSI TOKa3aTEeIbHbIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIlIEHHs TOKa3aTeIbHbIX 1
HEpPaBEHCTB

51 OCHOBHBIE METO/IbI peIlIEHHs TOKa3aTeIbHbIX 1
HEpPaBEHCTB

52 OCHOBHBIE METO/IbI pEIIEHHs T0Ka3aTEeIbHBIX 1
HEpPaBEHCTB

53 OCHOBHBIE METO/1bI pEILICHHS 1
norapu(pMUUECKUX HEPABEHCTB

54 OcCHOBHBIE METOBI PELLIEHUS 1
norapu(pMUUECKUX HEPABEHCTB

55 OcCHOBHBIE METOBI PELLIEHUS 1
norapu(pMUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/BI PELLIEHUS 1

JIOFapI/I(I)MI/I‘-ICCKI/IX HCEPAaBCHCTB




OcHoBHEBIC MCTOAbI PCIICHUSA

> UppanMoOHATBLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppanMOHAIBEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHS
UppaMOHAEHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHHS
UppaMOHALHBIX HEPABEHCTB
61 I'paduueckre METO b pelIeHHUS
MppaMOHAIEHBIX YPaBHEHHUN
62 I'paduueckre METO b pelIeHUS
MppaMOHAIBHBIX YPaBHEHUN
63 I'padrueckre METOIBI pelIeHHS
ITOKA3aTENbHBIX YPAaBHEHHUU
64 I'padrueckre METOIBI pelIeHHS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paguueckue MeTo bl peLeHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'papuueckue MeTo bl peLeHus
norapu(pMUYECKUX HEPABEHCTB
67 I'papuueckue MeTo bl peLeHus
norapu(pMUYECKUX HEPABEHCTB
I'paduueckue MeTo bl peLeHus
68 MOKa3aTeIbHBIX U JIOTapUPMUUIECKUX
ypaBHEHUI
I'paduueckue MeTo bl peLeHus
69 MOKa3aTeNIbHbIX U JIOTapU(PMUIECKUX
YpaBHEHUH
I'paduueckue MeTo bl peleHus
70 MOKa3aTeNbHbIX U JIOTapU(PMUIECKUX
HEPaBEHCTB
71 I'paduueckue MeTo bl peleHus




MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

KonTtponsHas padota: "UppanuoHaibHsie,

72 MOKa3aTeIbHbBIE U JIOTapUPMUUIECKHE
HepaBeHCTBa"
KommnnekcHeie yncna. Anrebpanueckas u

73 TPUTOHOMETpHYECKast POPMBI 3aIHUCH
KOMIIJIEKCHOTO YHCIIa
KommnnekcHeie ynicna. Anrebpanueckas u

74 TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

75 Apudmernyeckue onepaum c
KOMIUIEKCHBIMHU YHCIIaMHU

76 Apudmernyeckue oneparum c
KOMIUIEKCHBIMHU YHCIIaMHU

77 N300pakeHne KOMIIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTtenenu u3
KOMILJIEKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu n-oii cTtenenu u3
KOMILJIEKCHOTO YHCIIa
[IpuMeHeHne KOMIUIEKCHBIX YUCEI JUIs

81 penieHuss GU3NIECKUX U TEOMETPUICCKUX
3aza4

82 KonTtponeHas padota: "KoMiuiekcHble
yucna"

83 HarypanbHblie u nensie yncna

84 HarypanbHblie u nensie yncna

85 [TpuMeHeHre MPU3HAKOB AETUMOCTH IENBIX

YHUCCJI




HpI/IMeHeHI/IC MMPU3HAKOB ACIIMMOCTH LCIIbIX

86
quce

87 [IpuMeHeHne npu3HaKOB JEIUMOCTH LEIBIX
gucen: HOJl u HOK

88 [IpuMeHeHne npru3HaKOB JEIUMOCTH LIEITBIX
gucen: HOJl m HOK

89 [IpuMeHeHne npru3HaKOB JEIUMOCTH LIEITBIX
YHUCEJ: OCTATKHU IO MOTYJIIO

90 [IpuMeHeHne mpu3HAKOB ACIUMOCTH ETBIX
YHUCEJN: OCTATKHU TI0 MOTYJIIO
[IpuMeHeHne mpu3HaKOB JACIUMOCTH ETBIX

91 guceN: aroput™ EBKimaa s pemeHus
3a/1a4 B LEJBIX YUCIIax

92 Kontponbras padoTa: "Teopus membrx
gucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBHS
CucreMa ¥ COBOKYITHOCTb YpaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBHS

95 OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUI
OCHOBHBIE METO/IbI PELIECHUS CUCTEM U

96 COBOKYITHOCTEH MPPallMOHATIBHBIX
ypaBHEHUI

97 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEM MMOKA3aTeJIbHBIX YPaBHEHUI

08 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM MMOKA3aTEJIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U

99 COBOKYITHOCTEH JIorapu(hMUUIECKUX

YpaBHEHUH




100

OcHOBHBIE MCTOAbI PpCIICHUSA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUUIECKUX
YpaBHEHU U

101

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IuyYHbIX 00JaCTe HAyKU U peallbHOMN
YKU3HHU, HHTEPIIpETALs TOJYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cucTeM K PELCHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]a4 U3
pa3aMyYHbIX 00JaCTel HAyKU U peallbHOMN
YKWU3HHU, HHTEPIIpETALUs TOJTY4CHHBIX
pe3yJIbTaToOB

103

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3aJ1a4 13
pa3IUYHBIX 00JIaCTEeH HAYKH U PeaTbHOU
KU3HU, HHTEPIPETALUs OTYyYSHHBIX
pe3yIbTaToOB

104

Kontponbhas padota: "Cuctemsr
paloOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHUI"

105

PanmonaneHble ypaBHEHUs ¢ TapaMeTpamMu

106

PamuonansHbie HCPABCHCTBA C IIapaMCTpaMu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamu

108

HppannoHaibHble ypaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

109

I/IppaL[I/IOHaJIBHBIe CHUCTCMEBI C ITapaMCTpaMn

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

IIokazaTenbHbIE CUCTEMBI C napameTpamMmu

112

Jlorapupmuueckue ypaBHEeHHs, HEPAaBEHCTBA
C rmapaMeTpaMu




113

Jlorapupmuueckue cuCTeMBI ¢ TapaMeTpaMu

114

TpuronomeTpruyeckue ypaBHEHHUS €
napaMmeTpamu

115

TpuronomeTpruyeckue HEpaBEHCTBA C
napameTpamu

116

TpuroHomeTpu4ecKre CUCTEMBI €
rapameTpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYallMH C MOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEN PeaTbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHUM C
rapaMeTpamu

119

[TocTpoeHue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPAaBHEHHUM C
napameTpamu

120

KontponbHas padora: "3agaun ¢
napameTrpamu"

121

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 060061IeHUE, cCCTeMaTH3alUs
3HaHui: "YpaBHeHUs"

123

[ToBTOpEeHue, 0000LIeHNE, CHCTEMAaTU3aIUs
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124

[ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3aIUs
3HaHui: "HepaBencrsa"

125

[ToBTOpeHnue, 06001IeHUE, cCCTeMaTH3aIUs
3HaHui: "HepaBencrsa"

126

[ToBTOpeHue, 06001IeHNE, CCTEMaTH3aIUs
3HaHui: "HepaBencrsa"




127 [ToBTOpEHue, 06001ICHNE, CHCTEMAaTU3AIINS 1
3HaHuii: "[IpousBoaHas u €€ npumeHeHue"
128 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 1
3HaHuil: "[IpousBoanas u e€ npumeHeHue"
129 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 1
3HaHuii: "[IpousBoanas u e€ npumeHeHue"
130 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS 1
3HaHuii: "MHTErpan u ero npumeHeHue"
131 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHui: "Oyakuun"
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIMK"
133 [ToBTOpEeHME, 0600MIIEHNE, CHCTEMAaTH3AITUS 1
3HaHui: "OyHKIMK"
134 Wrorosas koHTposIbHAs paboTa
135 Hrorosas koHTpoJbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNe, CHCTEMAaTU3alHs 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 136 10




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

* Martemaruka: anrebpa U Hauajga MaTeMaTHYECKOTO aHallu3a, reoMmeTpusi. Anredpa u
Hayaja MaTeMaTudeckoro ananusa, 11 kmacc/ Komsrun FO.M., TkaueBa M.B., ®egoposa
H.E. u apyrue, Axumonepsaoe o6miectBo «3narenbctBo «IIpocBenienue

Marematuka: airedpa U Hayajia MaTEMaTUUECKOT0 aHau3a, reoMeTpus. Anredpa u
Hayaja MmaTeMatuudeckoro ananusa, 10 knace/ Komsirun FO.M., TkaueBa M.B., ®enopoa

H.E. u npyrue, AkumonepHoe oOuiectBo «M3narensctBo «IIpocBemenne»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






		2023-10-10T12:31:03+0600
	БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ТЕВРИЗСКОГО МУНИЦИПАЛЬНОГО РАЙОНА ОМСКОЙ ОБЛАСТИ "ПЕТРОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




