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PABOYAS IIPOTPAMMA YYEBHOT'O IIPEJIMETA
«AJITEBPA N HAYAJIA MATEMATHYECKOT' O AHAJIM3A»
JUISI YUAIIMXCS 10-11 KJACCA
MOSICHUTEJIBHAS 3AIMCKA.
Pa6oqa51 nporpamMma I10 aﬂre6pe 1N Ha4dYaJlaM MaTEMAaTHUUYCCKOI'O dHAJIN3a

yrnyoneHHoro ypoBHs s ydanuxcs 10-11 kmacca paspaborana B
COOTBETCTBHH C (heqiepaabHbIM FOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM
cpennero obmero oopazoBanus (PI'OC COQ), yTBEpKICHHBIM TPUKA30M
MunncrepcTBa o6pasoBanus u Hayku Poccuiickoit denepanuu ot 17 mas 2012 .
Ne 413 (c u3aMeHeHUsIMU, B pellakINK NpruKaza MUHHUCTEPCTBA TPOCBEIICHUS
Poccuiickoit ®enepanuu ot 12.02.2025 Ne 93), Ha ocHOBe (enepaibHON
o0Opa3oBaTenbHOI MporpaMmMbl cpennero oomiero oopazosanus (POIT COO),
YTBEPKACHHOU NprKazoM MunucrepcTsa npocserienus Poccurickon denepanuu
ot 18.05.2023 Ne 371 (B penpakuuu npuxasa ot 09.10.2024 Ne 704), ocHOBHOI
oOpazoBareyibHOM MporpamMmel  cpeanero oomiero oopazopanus MbO COII Ne 31
umenn [ A.bepauuesckoro (OOIT COO), denepanbHOil paboueit mporpaMMBbl IO
y4ueOHOMY NpeaMeTy «Airedpa u Hauajla MaTeMaTUYECKOTO aHAIN3a.

VYueOHblil Kypc «Anredpa U Hayajga MaTEMaTHUUYECKOTO aHAJIU3a» SIBIISICTCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MOpOrpamMMe CpeaHero oOIiero oopa3oBaHWS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y Juis
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE OOYyYarOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, 0OIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HayKHu, KoTopas (OpMyJIHUpPyEeT CBOU
JIOCTUKEHUS B MaTeMaTH4ecKon opme.

VYyeOHblli Kypc anreOpsl M Hayall MaTeMaTUYECKOr0 aHallh3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIAQJCHHUsSI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLLECTBEHHOW JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHIX, YBEPEHHO HCIIONB30BaTh UX IS NajbHEHUIIEero oOpa3oBaHUS U B
MOBCEIHEBHOH XM3HH. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMH anreOpbl M MaTeMaTHYeCKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PacCyKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
00001lIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.



B xone uzyuenus yueGHOro Kypca «Anredbpa M Hayalla MaTeMaTHYECKOTO
aHanu3a» OOyYarolIMecs IMOJY4YaroT HOBBIA OMBIT PEIICHHs NMPUKIAJAHBIX 3aad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH PEAbHBIX CUTyaluH,
UHTEPIPETAIMA  TOIYYEHHBIX  PEUICHWM, 3HAKOMATCA C  [pUMEpAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUPOJAE, HAayKe U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Y4eOHblii Kypc 00JagaeT 3HAYUTEIHHBIM BOCHHUTATEIbHBIM IMOTEHIIUATIOM,
KOTOpBIA peanu3yercs Kak uepe3 ydeOHbld MaTepuajn, CHOCOOCTBYIOIIUN
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMsI, TaK U dYepe3 crneuuuky ydeOHOil
NEATEIbHOCTH, TpPEOYIOWEH MPOJOJIKUTEIbHONM  KOHLEHTPAlMd BHHMMAHUA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBII
pe3yJbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HayalaM MaTeMaTH4ecKOro
aHaJIn3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYEeHUS.

B crpykType yueOHOro kypca «AnreOpa M Hayajga MaTeMaTHYE€CKOro
aHaAJIN3a» BBIAEIEHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKHE TUHUM: «Hucia
U BbIUKCIEHUD», « DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay», «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHMHM JIBYX JIET
oOy4eHHs] Ha YpPOBHE CpeIHEro oOILIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JIpyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMM TE€MaMM M pasjenaMu. JlaHHBINA
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHUeCKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTUYECKUI aHAIW3, TEOPUS MHOXKECTB, MaTEMaTHYeCKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBIAJEBAIOT BCE Ooliee
HIMPOKUM MAaTEMaTHYECKUM anmnapaTroM, y HUX MOCIeI0BaTEIbHO (hopMUpyeTCs U
COBEPILIEHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJTYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
pELIEHUsI CAaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTEMaTU4YECKON 3a7jauu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOMYECKas JTUHMS «UMcia U BBIYMCICHUS) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTo Ha YpOBHE OCHOBHOIO 0o011ero oopasosanusi. Ha ypoBHe cpennero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIOYAIOMIMX B Ce0sl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIC BBIpAXXEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolmIMMCS MHOXKECTBAa HaTypaibHbIX, IEJbIX,
palMOHANBHBIX U JACHCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM



KOMIIEKCHBIX 4Hceld. B  KakaoM M3 3THX MHOXECTB PpPacCMAaTPUBAKOTCS
CBOMCTBEHHbIE €My cHeuu(HUUECKHEe 3aJadyd W OIepaluu: JeJEHHE Halelo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LIEJBIX 4YHCEN, OcOoOble CBOMCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHUCEN, apU(PMETUUECKUE OINEpaIM, a TAKKE
W3BJICUCHNE KOPHS HATypaJIbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCENT M
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS JJIA PEIICHUs PAa3IMYHbIX 3a/1a4
(dopMupyeTcsi IPEeACTaBICHUE O €IUHCTBE MATEMAaTUKH KaK Hayku U €€ poJM B
IOCTPOCHUU MOJIEIEH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETH3aLusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHWU BCErO
oOy4yeHHs Ha YpPOBHE CpPEIHEro OoOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pazznene lIporpamMmsl HMPEeAyCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. B
pesynbraTe OoOydarolluecss OBJAJAEBAIOT Pa3IMYHBIMM METOJAaMH  PELICHMS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
colepKalux mapaMerpsl. llomydyeHHble yMEHUS IIMPOKO HCIONB3YIOTCA MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPHU PEIIEHUHN MPHUKIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJIEHUE HauOOJBIINX M HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHasi conepxkaTenbHas JIMHUSA BKJIIOYAET B ce0d Takke (pOpMUPOBAHHE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl MO  (opMysiaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
VPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHUI, a TAaKXE BBIPAKEHUH,
COJEpKalIMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepyaga INPOUCXOJWUT  JAJbHEWIIEEe  pa3BUTHUE  AJITOPUTMHUYECKOIO U
a0CTPAaKTHOrO MBIILIEHUSI O0y4YaroImMXcsa, (OPMUPYIOTCS HABBIKUA JE€TyKTUBHBIX
paccyxJIeHuid, paboTbl C  CUMBOJBHBIMHU  (QoOpMaMu, MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUs MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKW» TECHO
neperyieTaeTcs ¢ IPYyrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337aET MOCIIEN0BATEIBHOCTh U3YUEHUSI MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JTorapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHus 3a7ad U3 APYTHX YYeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHHUH M HepaBeHCTB. [Ipu 3TOM OosblIOe BHUMAaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh IMOJyYEeHHbIE (YHKIUU, CTPOUTH HX



rpaduku. MaTtepuan 3Tol coaep>KaTeNbHON TUHUM HalleJeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJSIOIIMX BBIPAXXKaTh 3aBUCHMOCTH MEXJIy BEIMYMHAMU B
pa3nuuHOi dopMe: aHaTUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
000OLIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass JuHuA «Hauana MareMaTHyecKkoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIMPUTh KPYT KaK MATEeMATHYECKUX, TAK U NPHUKJIAJHBIX 3aj]1ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaUKu CIOXHBIX (PYHKUMH, ONpeAensiTh HX HauOOJIbIIME M HaUMEHbILINE
3HAYEHUsI, BBIYMCIATH IUIOMAAM (GUIyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU H
YCKOpEeHHsl TpolueccoB. JlaHHas cojep)KareiibHas JHHHUS OTKPBIBAET HOBbBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENed peanbHbIX CUTyaluH,
NO3BOJISIET HAXOJIWUTh HAWIydllee pEHIeHUE B IPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJla4aX. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHHS, (OPMUPOBAHUIO YMEHUM pPacloO3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaroniecs: y3HarT O
BBIJIAIOLIUXCSI PE3ysbTaTaxX, IOJYYECHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopeprkarenpbHO-MeTOAMYECKas: TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsl BJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKHU. TeopeTuko-
MHO>KECTBEHHBIE NPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC LIKOJIBHOW MAaTEMATHKHU
U TpeiaraloT Hambosee yHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOUIUN BCE pa3/esbl
MaTeMaTUKM W €€ MPWIOKEHUH, OHM CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [losTomy BaxHO 1aTh
BO3MOYKHOCTh OOy4arolleMycss IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3bIK
COBPEMEHHOW MAaTEMAaTUKH W HMCHOJb30BATh €r0 JUIS BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXKHbIM [PU3HAKOM MAaTEMaTUKU KakK HayKH CJIeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAaHUE OIpPEAeIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTE€MaTUYECKOM JIOTUKH CHOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO MBIILJICHUS
00y4aroluxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kkypce «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJEIUPOBAHMS, KOTOPbIE MPU3BAHbI
c1ocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJeH peasbHbIX
CUTyalluli, HCCJIEeNOBaHUS 3TUX MOJENEl C MOMOUIbIO ammapata anreopbl H
MaTE€MaTU4YECKOr0 aHajiu3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAXK/IbII U3 pa3[ejoB NPOrpaMMbl, IOCKOJIbKY BECh MaTepHall



y4e0HOro Kypca MIIMPOKO MCHOJB3YETCs A PelIeHUs NPUKIAIHBIX 3amad. [lpu
pelIeHW:  peanbHBIX  MPAKTHUYECKUX  3adady  oOydaromuecs  pa3BUBAIOT
HAOI0JaTEIbHOCTh, yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJIb30BaTh  aHAJOrMi0, 0000maTh W KOHKPETH3UPOBAaTh  MIpoOsieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOLIECCEe U3YyUEHHU BCEX TEM yueOHOTo Kypca «AnreOpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

Cornacio yuebHomy miany MBOY COII Ne 31 wumenun [.A.
bepnnueBckoro Ha 2025-2026 y4eOHbIil ro Ha n3yyeHue npeamera B 10 u
11 xknacce orBoguTCs 10 4 yaca B HEACHIO, 4TO cocTaBisieT 136 4acoB B
roJl B KaXIOM Kiacce. B COOTBETCTBUU C KaJCHIApPHBIM y4eOHBIM TpadukoM
MBOY COII Ne 31 umenu I'.A. bepauueBckoro Ha 2025-2026 yueOHBIN O]
Ha peajn3aliio IporpaMMel 1o npeameTy 3amaanupoBano B 10 kiacce 130 yacos,
B 11 xmacce 134 uaca (TeMaTuyeckoe IUJIAHUPOBAHHE COCTABJIEHO C Y4YE€TOM
rOCYAApCTBEHHBIX NPAa3JHUYHBIX JHEW, ompeneseHHbIX IIpaBurensctBoM PD).
OcBoeHue coiepKaHusg NPOrpaMMmbl MO MpeaMeTy OyJaeT O00EecCledyeHO 3a CYeT
COKpAILIEHHsI 4acOB Ha OOOOIIEHWS M MOBTOPEHUS HM3YYEHHOT'O Marepuajna Iio
IpEIMETY.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuM ¢ JICWCTBUTEIBHBIMH  4YuciIaMd.  Moayib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaxosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnoszumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeCCrr. JINHENHBIN U 3KCIOHEHIMAIBHBINA pOCT. Uncio e. @opmyia ClI0KHbIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (PyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [IpumMeHeHne npu3HAKOB JEIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIIOH Wi TpauKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JPYrUX HayKax, TEXHOJOTrusaX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPodEeCCHOHAIBHOW  NESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue geiicTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPKIACHUSIX, MpeajiaraTh KPUTEPUHU JIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHUS] U BBIBOJBI 10 pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPHpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupoBaTh pa3HOTrIACHs, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pElICHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHOHW  pediaeKkcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCsA, OOCYX JaTh TMPOIECC M Ppe3yJbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOM JACHCTBHS C JPYTMMHM YJIEHAMU KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMNEpUPOBATH TOHATHEM: CTEMEHb C IIeJIbIM IMOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YMCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB Ui pPELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSAMHU Il MpeoOpa3oBaHuUs
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuyUecKre ypaBHEHUs, HAXOAUTh UX PEUICHHSI C TIOMOIIBI0 PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OINpPENETICHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKA3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpadUKU A pEUICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3a/lady U3 APYrMX Y4eOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIBHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCIIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIMS, HETNpepbiBHAsS Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jijisl OUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOO/IHO ONEpUPOBaTh TMOHSATUSIMU: HATypalbHOE W LEJIOE YHCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHMUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYecKrue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHEe oO0pa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

MCITIOJIb30BATh MPOU3BOIHYIO JIJISl KCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJ C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10a KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero 5 JaTbl o0pa3oBaTe/bHbIE
PADOTEL NnpoBeAeHuUs! pecypcsbl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 MHoOrouneHsl. PauHOHaJH)HLIci YPaBHEHHUS U 18 1(18.09) 01.09-18.09
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1(20.10) 99.09-20.10
L[eJIBIM TIOKa3aTesieM
3 Apudpmernueckuilt KOpeHb N-0i CTEIEHH. 15 1(27.11) 23.10-27 11
WppaunoHanbHble ypaBHEHUS
IT !
4 okazarenbHas GyHkums. [lokasarenpHbIe 10 1(15.12) 97 11-15.12
YpaBHEHHS
Jlorapudmuueckast pyHKIUS.
5 18 1(26.01) 15.12-26.01
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuveckre BIpaKEHUS U 99 1(12.03) 26.01-12.03
ypaBHEHHUS
[TocnemoBaTeTbHOCTH U TIPOTPECCHH 10 1 (06.04) 12.03-06.04
HenpepsiBable pynkiuu. [IpouszBoanas 20 1(14.05) 06.04-14.05
9 HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3 IS 5 14.05-21.05
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 130 8




11a KJIACC

Cpoxu npoBeneHust KoJ1-Bo yacosn
Inan dDakrt KonTposabHbie
Ne HaumeHoBaHue pa3ieioB
padoThI
n/n U TeM MPOrpamMmbl Bcero
Kou-
o1 Jlata
BO
1 I/IccnenOBaHI:Ie (GYHKIUH ¢ TTOMOIIBIO 5.09-7.10 99 1 210
IPOM3BOTHON
2 ITepBooOpasHast 1 HHTETpaI 10.10-7.11 12 1 7.11
3 I'paduku TpuroHOMETpUUECKUX (YHKIIHI. 11.11-2.12 14 1 519
TpuronomeTpuyeckrue HepaBeHCTBA '
4 WppanronanbHble, MoKazaTeabHbIE U 5.12-23.01 24 1 23.01
norapu(MUUECKUEe HEPABEHCTBA
KommiekcHbie uncna 27.01-10.02 10 1 10.02
HarypanbHble ¥ mebie 9rciia 13.02-27.02 10 1 27.02
7 CucreMsl paliMOHaIbHBIX, UPPALNOHAIBHBIX 3.03-17.03 12 1 17.03
MOKa3aTeIbHBIX U JIOTApU(MUIECKUX YPAaBHECHHIA '
8 3ana4yM ¢ napaMeTpamu 20.03-24.04 16 1 24.04
9 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATU3AIIUSA 28.04-22.05 14 1 15.05
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 134 9




HOYPOYHOE IINTAHUPOBAHUE

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoabubie Jlata
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI U3ydeHus
pecypcbl
[ToBTOpEHME M3yUeHHOTO MaTepuaia B 7-9
1 p yd p 1 01.09
KJ1acce
[ToBTOpEeHUE M3ydeHHOTO MaTepuaa B 7-9
5 p yd p 1 01.09
KJ1acce
3 MHOXeCTBO, Olepaluy HaJl MHOKECTBaAaMH U 1 04.09
uX cBolicTa. Jluarpammel Diinepa-Benna '
PanmonanbsHbie yncia. OOBIKHOBEHHBIC U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1 04.09
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
[IpuMmenenne apo0Oeiil U IPOLEHTOB IS
5 P P P 1 08.09
pelIeHs TPUKIaJHbIX 3a7a4
JleicTBuTeNbHBIE YKclia. PaimonanbHbIe U
6 1 08.09
WppALOHATILHBIE YHCIIa
ApudmMerrdeckue ornepaimu ¢
7 pi¢ P 1 11.09
JIEUCTBUTEIbHBIMHU YU CIIAMHU
Moynb AeHCTBUTEIBLHOTO YHCIIA U €T0
8 Y 1 11.09
CBOMCTBA
[TpuGmxE€HHBIC BEIYMCIICHUS], IPABUIIA
9 OKpYIJICHU, IPUKHUIKA U OLIEHKA pe3yJIbTaTa 1 15.09
BBIUMCIICHUM
OCHOBHBIE METO/IbI PEIICHUS LIEJIBIX 1
10 P 1 15.09

JIpOOHO-PAllMOHANBHBIX YPAaBHEHUN U




HEPABEHCTB

11

12

MHoOro4jieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYICH C
octaTtkoMm. Teopema besy

MHorouseHsl ¢ HeapIMU KO3 GULeHTaMH.

Teopema Buera. CtapToBas pabota

18.09

18.09

13

Pemenne cucreM NTMHENHBIX YPAaBHEHUN

22.09

14

15

16

Matpuua cucTeMsl JIMHEWHBIX YPAaBHEHUM.
Ornpenenurens MaTpUIlbl 2%X2, €ero
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

Onpenenuresib MaTPUIBI 2X2, €r0
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUKCIIEHNE €TI0 3HAYCHUS

IIpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22.09

25.09

25.09

17

18

19

20

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

O606menne. KontponbHas paboTa:

"PanmoHanbHble YypaBHEHUS U HEPABEHCTBA.

Cucrembl TMHENHBIX YpaBHEHUN"
Pabora Hag ommbkamu. @yHKIUS, CIIOCOOBI
3aganus QyHKIMU. B3aumHo oOpaTHbIe
¢ynkunu. Komnosunus ¢pyHkunit

I'paduk QpyHkunu. dnemMeHTapHbIe

npeoOpa3oBaHus rpagukoB GyHKIUN

29.09

29.09

02.10

02.10

21

O0nacth onpeesIeHus] 1 MHOYKECTBO
3HaueHnit pynkiuu. Hynu dyakmmm.

06.10




[IpomexyTkH 3HaK IOCTOSTHCTBA

YeErable 1 HEYETHBIC (DYHKITUH.

22 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku 06.10
MOHOTOHHOCTH ()YHKIIMH
MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

23 Haubonbiiee 1 HauMeHblee 3HaUCHNE 09.10
(GYHKLHU HAa IPOMEKYTKE

24 .HI/IHej/'IHa}I, KBaJpaTU4Has U JpOOHO- 09.10
AuHeNHas QyHKIMH

o5 DJeMeHTapHOe UCCIIEIOBAaHKE U TIOCTPOCHUE 13.10
rpaduKoB 3TUX QYHKIHUN

26 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE 13.10
rpaduxoB 3Tux GyHKUINN
CreneHb ¢ 1eTBIM TIOKa3aTesneM. buaom

27 16.10
Herotona
CreneHsb ¢ 1eTbIM TIOKa3atesneM. buaom

28 16.10
Herorona

29 CrenenHas GyHKILHUS C HATYpaJIbHBIM U 2010
1enbIM nokaszareneM. E€ cBoiicTBa u rpaguk
O6006menue. KontponbHas padora:

30 "CrenenHas ¢pynkuus. E€ cBolicTBa u 20.10
rpacduk"
PaGora nHag ommOkamu. Apudgmernueckuit

31 KOPEHb HAaTypaJIbHOMN CTENIEHU U €TO 23.10
CBOMCTBA

39 Apudmernueckuit f(OpeHB HaTypalbHOU 53.10
CTETICHHU H €ro CBOHCTBA

33 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKECHUH, 06.11




COACPpKAMUX CTCIICHU U KOPHU

34

35

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXAIINX CTETIEHU U KOPHU

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUIH,
CoJIeprKalIiX CTENEHH U KOPHH

06.11

10.11

36

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

10.11

37

38

39

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
MCTOJbI pCHICHUA UPppaAMOHAIBbHBIX
ypaBHEHUI

Wppaunonanbubie ypaBHeHHs. OCHOBHBIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHU I

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
UppalMOHATIBHBIX YpaBHEHUN

13.11

13.11

17.11

40

41

42

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppalMOHATILHBIX YPaBHEHUN

17.11

20.11

20.11

43

CgoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KaK
GyHKIIMHA 0OpAaTHOM CTEMEHU C HATypaJbHBIM
MTOKa3aTeseM

24.11

44

CgoiicTBa u rpaduk KOpHs N-0if cTENeHN Kak
GyHKIIMM 00paTHOM CTENEHU C HaTypalbHBIM
IIOKa3aTeneM

24.11




45

O6o06mmenue. KontposbHas padora:

"CoiicTBa u TpaduK KOpHS N-0¥ CTEIICHHU.

Uppanuonanbubie ypaBHeHUs"

27.11

46

47

48

CreneHb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€

CBOMCTBA

Pabora Hag ommoOkamu. CTeIeHs ¢

palrOHAJIbHBIM IIOKA3aTCJIICM U e€ cBoiicTBa

CrerneHb ¢ palrOHAJIbHBIM IIOKAa3aTCJIICM U eé

CBOMCTBA

27.11

01.12

01.12

49

50

51

[TokazarenpHas pyHKIHS, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKINUN AT
peleHNs ypaBHEHUH

Ucnonb3oBanue rpaduka GyHKIUN A5
peleHns ypaBHeHUH

04.12

04.12

08.12

52

53

54

55

[TokazarensHbie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX
ypaBHEHUH

[Toka3zaTenbHbie ypaBHeHUs1. OCHOBHBIE
MCTO/bI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHUU

[loka3zarenpHble ypaBHEeHUs1. OCHOBHBIE
METO/BbI PEIICHUS I0KA3aTEIbHbIX
yYpaBHEHUNU

O606menue. KontponbHas pabora:

"TlokazarenbHas ¢pyHkuus. [lokasarenbHble

ypaBHeHHUA"

08.12

11.12

11.12

15.12

56

Jlorapudm uucna. CoiicTBa gorapudma

15.12




Pabora Hag ommbkamu. Jlorapudm yucna.

57 . 18.12
CsaoiicTBa norapupma

58 Jlorapudm umncna. CoiicTBa jJorapudpma 18.12

59 JlecsaTHUuHBIC U HATYpAJIbHBIC JTOTAPHUPMBI 22.12

60 JlecaTu4HbIE U HATYypaJIbHBIE JTOTApH(PMbI 22.12
IIpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIIIAX

61 peobp P ACPIRA 25.12
JorapuhMbl
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIIINX

62 PeObP P Aepratt 25.12
J0rapuQMbI
[TpeoOpazoBaHue BhIpAKEHHIA, COIEPIKAIITIX

63 Peodp P HepRE 29.12
J0rapuQMbI
Jlorapudpmuueckas pyHkus, e€ cBOMCTBA U

64 pi Oy 29.12
rpaduk
Jlorapudmmueckas KIIMs, €€ CBOMCTBA U

65 pHp Py 12.01
rpaduk
Hcnons3oBanue rpaduka KIMH JIS

66 pacika Gy X 12.01
pelIeHns ypaBHEHUN
Hcnons3oBanue rpaduka KIMH JIS

57 p fb bynxrm 1 15.01
pelieHus: ypaBHEHU I
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

68 METO/IBI peIIeHUS JIoTapu(HPMUIECKUX 15.01
yYpaBHEHUN
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

69 METO/IBI pEIIeHUS JIoTapu(PMUIECKUX 19.01
ypaBHEHUU
Jlorapudmrueckue ypaBHeHus. OCHOBHbBIE

70 METO/bI peIIeHUs Torapu(HMUIECKUX 19.01

ypaBHEHU M




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

71 . 1 22.01
JOrapu(pMHUUECKUX ypaBHEHUIN
PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT

72 pexos pv 1 22.01
JOrapupMHUECKUX yPaBHEHUIN
O606menue. KontponbHas padbora:

73 "Jlorapudmuueckas ¢yHKIIHS. 1 26.01
Jlorapudmuueckue ypaBHeHus"
Cunyc, KOCUHYC, TAHT'€HC M KOTaHI€HC

74 y Y 1 26.01
YHCIIOBOTO apryMeHTa
Pabora nag ommbOkamu. CUHYC, KOCHHYC,

75 ! ' g 1 29.01
TaHT€HC U KOTAHT'€HC YHCIIOBOTO apryMeHTa
ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC

76 PIECHHYE, AP yenap 1 29.01
YHCIIOBOTO apryMeHTa
APKCHHYC, apKKOCUHYC U apKTaHTEHC

77 PIEEHIYE, 4P yenap 1 02.02
YHCIIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

78 onpeneaeHne TPUTOHOMETPUIECKUX 1 02.02
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

79 onpeaeeHue TPUrOHOMETPUIECKUX 1 05.02
(GyHKIMI YHCIOBOTO apryMeHTa

80 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 05.02

81 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 09.02

82 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 09.02

83 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 12.02
[IpeobpazoBaHue TPUTOHOMETPHUUECKUX

84 peodp ! p p 1 12.02
BBIpKEHU I

85 [IpeoOpazoBanme TPUTOHOMETPHUUECKUX 1 16.02




BBIPAKCHUM

[IpeobpazoBaHre TPUTOHOMETPUYECKUX

86 . 1 16.02
BBIpKEHU I
87 Hp606p33033aHI/Ie TPUTOHOMETPHYECKHUX 1 19.02
BBIpaXKEHUI
88 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIHA 1 19.02
89 Pemienne TpUroHoMeTpUUECKUX ypaBHEHUI 1 26.02
90 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1 26.02
91 Pemienne TpUroHoMeTpUUECKUX ypaBHEHUI 1 02.03
92 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1 02.03
93 Pemienne TpUroHoMeTpUUECKUX ypaBHEHUI 1 05.03
94 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1 05.03
O6006menue. KontponbHas pabora:
95 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1 12.03
TPUTOHOMETPUYECKHUE ypaBHEHUs"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS
96 nociuenoBarenbHocTell. Meton 1 12.03
MaTeMaTHYECKOW WHIYKIHH
Pa6ora nag ommbOkamu. MOHOTOHHEIE U
97 OTpaHUYEHHBIE MOCIIEA0BATEILHOCTH. 1 16.03
HcTopust ananmza 6€CKOHEUHO MaJIbIX
98 Apudmerndeckast mporpeccust 16.03
99 I'eomeTrpuueckas nporpeccust 19.03
100 beckoHeuHo yObIBaroIias reoMeTpruiecKas 1 19.03
nporpeccus
101 CyMMa O0ecKOHEUHO yObIBaromen 1 30.03

TeOMETPHUYECKOM MPOTPECCU




JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.

102 30.03
Yucio e. Dopmyiia CI0KHBIX POIEHTOB
JInHelHbI 1 SKCIOHEHIIUAIbHBII POCT.

103 i P 02.04
Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnonp30BaHue Iporpeccuy Uil PEeHNS

104 POTP AP 02.04
peaNbHBIX 3aJ1a4 MPHUKJIAIHOTO XapaKTepa
O6061enue. KonrpoisHas padora:

105 oot P P ) 06.04
[TocnenoBaTeIbHOCTH U IPOTPECCHH

106 HenpepbiBHBIC (YHKITUU ¥ UX CBOWCTBA 06.04
PaGora Han ommobOkamu. Touyka paspreiBa.

107 g pasp 09.04
AcuMITOTHI TpapuKOB QYHKIIHI
CaoiicTBa KIIUHU HENIPEPHIBHBIX HA

108 by bep 09.04
OTpEe3Ke
CBoiicTBa KIIUH HETIPEPLIBHBIX HA

109 Pynicu pep 13.04
OTpEe3Ke
Meton uHTEPBAIOB I PELICHUS

110 AL METEP AP 13.04
HEPaBEHCTB
Meton nHTEPBAJIOB JJISI PENICHUS

111 AL MHTEp LD 16.04
HEPaBEHCTB
Meton uHTEpBAIOB AJId PELICHUS

112 AL METEP AP 16.04
HEPaBEHCTB
IIpnMeneHne CBOMCTB HEMPEPHLIBHBIX

113 PHMEHE pep 20.04
GYHKIUH 1S pereHust 3a1a4
[IpuMeHeHe CBOMCTB HENPEPHIBHBIX

114 PHMEHE pep 20.04
GbyHKIMH 115 perenust 3a1a4

115 IlepBas 1 BTOpas npou3BoaHbIE (PyHKINU 23.04
OnpeneneHue, reOMETPUUECKHN CMBICIT

116 el ’ P 23.04

MIPOU3BOAHOM




Onpenenenue, GU3NUECKUN CMBICTT

117 . 1 27.04
IIPOU3BOTHOM
YpaBHeHHE KacaTeIbHOM K rpaduk

118 P pajpuicy 1 27.04
byHKIIUN
VpaBHEHHE KacaTeabHOH K rpaduk

119 P padky 1 30.04
byHKIUHA

120 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 30.04

121 [TpousBoaHBIE JIeMEHTAPHBIX (PYHKINH 04.05
IIpou3BogHAast CYMMBI, IPOU3BEICHUS,

122 POHSBOMHAA €Y POTSBEACE 1 04.05
YaCTHOTO U KOMITO3UIIMH ()yHKIIMH
IIpou3BogHAasE CYMMBI, IPOU3BEICHUS,

123 POHSBOMHAR €Y POTSBEACE 1 07.05
YaCTHOTO Y KOMITO3HMIIMH (DYHKITUI
[Ipon3BoaHAs CYyMMBI, IPOM3BEICHHUS,

124 POTSBOATAA €Y POTSBEACH 1 07.05
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
O0606menue. Konrponpnas padora

125 oot OHTP P 1 14.05
IIpousBoHas
IloBTOpEHHNE, 0000IICHHE, CUCTEMATH3AINS

126 pet e B 1 14.05
3HaHuM: "YpaBHEHUA
Pa6ora nag ommbkamu. [ToBTopenue,

127 0000111eHHEe, CUCTEMATH3AllAs 3HAHMIA: 1 18.05
"VpaBHeHus"
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3AIIHS

128 pet i B 1 18.05
3HaHuil: "OyHKIUU
IToBTOpEHME, 00001IEHNE, CUCTEMATH3 AL

129 pet " B 1 21.05
3HaHUi: "OyHKIMN
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3AIIHS

130 P B t 1 21.05
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 130




11 KIIACC

Jara
No KouunyecTBo yacos U3YYCHUS
n/ Tema ypoka
I KonTpoan
Bcero  HbIe
padoThI
1 [TpumeHeHne NPOU3BOIHOM K MCCIIEIOBAHNIO (DYHKIIMHA HA MOHOTOHHOCTb M 9KCTPEMYMBI 1 2.09
2 [IpumeneHne mpoN3BOIHON K UCCIEIOBAHHIO (DYHKIIHIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1 2.09
3 [IpumeneHne mpon3BOIHON K UCCIETOBAHHUIO (DYHKIIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI 1 5.09
4 [TpumeHeHne NPOU3BOIHOM K MCCIeI0OBaHNIO (DYHKIMIA HA MOHOTOHHOCTb M 9KCTPEMYMBI 1 5.09
5 [IpumeneHne Mporu3BOIHON K HCCIeT0BaHUIO (QYHKIIMH HAa MOHOTOHHOCTD M 3KCTPEMYMBbI 1 9.09
6 [TpumMeHeHHe NPOU3BOIHOMN K HCCIeI0BaHNUIO (DYHKIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI 1 9.09
7 Haxoxaenne HanbombIIero 1 HAMMEHbBIIIET0 3HAYSHHS HETIPEPHIBHOW (PYHKIIMU Ha 1 12.09
OTpe3Ke
3 Haxosxnenne HauOoJbIero 1 HAMMEHBIIETo 3HaYeHUsI HeNPePhIBHON (YHKIIMH Ha 1 12.09
OTpe3Ke
9 Haxoxnenrne HauboIbI1ero 1 HaMMEHbIIEro 3HaYeHNsI HelTpepbIBHOW QYHKIINU Ha 1 16.09
OTpe3Ke
10 Haxoxnenre HauboIbI1ero 1 HaMMEHbIIEro 3HaYeHUsI HelTpepbIBHOW QYHKIINU Ha 1 16.09
OTpe3Ke
11 Haxoxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYSHUsI HEPEPhIBHON (PYHKIIUH Ha 1 19.09
OTpe3Ke
12 Haxosxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUST HEeMTPEPHIBHON (DYHKIIMH HA 1 19.09




OTpe3Ke

HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ JJI1 HAXO0XKACHWA HANTTYYIICTO PCIICHUA B IIPHUKIIAIHBIX

13 1 23.09
3aagax

14 [IpumMeHeHne MPOU3BOTHOM JIJIs1 HAXOXKCHUS HAWTYUIIErO PEIICHHs B TIPUKJIATHBIX 1 23.09
3a/1ayax

15 [IpumeHeHre MPOU3BOTHOM SISl ONIPEISIICHUS CKOPOCTH M YCKOPEHUS Mpoliecca, 1 26.09
3aIaHHOTO (OPMYJION MITH TPaPUKOM

16 [TpumeHeHne MPOU3BOTHON IS OMPEEIICHUs CKOPOCTH U YCKOPEHUs Ipoliecca, 1 26.09
3aIaHHOTO (OPMYJION MK TPaPUKOM

17 Komnosumus ¢pyHkimii 1 30.09

18 Komrmozumus ¢pyHKIui 1 30.09

19 Komnosumus ¢pyHkimii 1 3.10

20 I'eomerprueckue oOpa3sl ypaBHEHHI HAa KOOPAMHATHON TNIOCKOCTH 1 3.10

21 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha KOOPIUHATHON MIIOCKOCTH 1 7.10

99 [ToBTOpeHue u 06odIIEHNE. 1 210
Kontponbnas padota: "UccnenoBanue GyHKIHN ¢ TOMOIIBIO MPOU3BOTHOMN"

93 Pabora Hag ommoOKkamu. ) 1 10.10
[TepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpazHble snemMeHTapHbIX GyHKIMHA. [IpaBuia HaX0XAeHNs TePBOOOPA3HBIX 1 10.10

25 [TepBooOpazubie ameMeHTapHbIX GyHKIUN. [IpaBuia HaX0XACHHUS TTEPBOOOPA3HBIX 1 14.10

26 Hurerpan. ['eomeTpuyeckuil CMBICT UHTETpaia 1 14.10

27 Brruucnenue onpenenéanoro uHTerpaia nmo Gpopmyne Herotona-JleriOnura 1 17.10

28 Brruncnenue onpenenéaroro naterpana mo gpopmysne Herotona-Jleitbnuia 1 17.10

29 [TpuMeHeHre HHTEeTpaIa I HaXOXKACHUS TIOMAIeH TUIOCKHX (QUTYD 1 21.10

30 [Ipumenenne nHTErpana st HAXOKIACHUSI 00bEMOB T€OMETPUIECKUX TEI 1 21.10

31 [Tpumeps pemennii nuddepeHInaTbHBIX YPaBHEHUI 1 24.10

32 [Tpumeps! pemennit uddepeHaIbHbIX ypaBHEHUN 1 24.10




MareMaTuueckoe MOACIINPOBAHUC PCAJIBHBIX MPOUCCCOB C TIOMOIIIBIO

33 . 1 7.11
nuddepeHIaTbHBIX YPaBHEHUH

34 [ToBTOpeHue u 06001IeHNE. 1 211

KonTponsHas padora: "[lepBooOpa3nast u uaTerpat”

35 Pabora Hax omubkamu. ) 1 111
Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu

36 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1 11.11

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1 14.11

38 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1 14.11

39 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1 18.11

40 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPHUECKOM 1 18.11
OKPYKHOCTHU

41 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUUECKOMN 1 9111
OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUYECKOM 1 9111
OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM 1 2511
OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKNX HEPABEHCTB 1 25.11

45 Penrenne TpUroHOMETPUUECKUX HEPABEHCTB 1 28.11

46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1 28.11

47 PeuieHne TpUroHOMETPUYECKUX HEPABEHCTB 1 2.12
[ToBTOpeHme u 0600IIEHNE.

48 Kontponbnas padora: "I 'paduku Tpuronomerprudeckux GyHKIUH. TpUroHOMeTpUIecKre 1 2.12
HepaBeHcTBa"

49 Pabora Hag ommoOkamu. 1 51

OcCHOBHBIE MCTOABI pCHICHHUSA IMOKA3aTCIbHBIX HEPABCHCTB




50 OcHOBHBIE METO/IbI PELLICHNUS I0OKA3aTEIbHBIX HEPABEHCTB 1 5.12

51 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1 9.12

52 OcHOBHBIE METO/IbI PELLICHNUS 10KA3aTEIbHbIX HEPABEHCTB 1 9.12

53 OCHOBHBIE METO/IbI peIIeHUs JTorapu(hMUIECKUX HEPABEHCTB 1 12.12
54 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUUIESCKUX HEPABEHCTB 1 12.12
55 OCHOBHBIE METO/IbI peIIeHUs JTorapu(hMUIECKUX HEPABEHCTB 1 16.12
56 OcHOBHBIE METOIbI PelIeHUs Jorapu(PMUIECKUX HEPABEHCTB 1 16.12
S7 OcCHOBHBIE METO/Ibl PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB 1 19.12
58 OCHOBHBIE METO/IbI PELLICHUS] UPPALMOHAIbHBIX HEPABEHCTB 1 19.12
59 OcCHOBHBIE METO/Ibl PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB 1 23.12
60 OCHOBHBIE METO/IbI PELLICHUS] UPPALMOHAIbHBIX HEPABEHCTB 1 23.12
61 I'paduueckue MeTob! perieHus: UppaloHaIbHBIX YPAaBHEHUM 1 26.12
62 I'paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX YpaBHEHUN 1 26.12
63 I'padudeckne MeTObI peIICHHS TOKa3aTeIbHBIX YPaBHEHHN 1 30.12
64 I'paduueckue MeTO bl PELICHUs TOKAa3aTeIbHbIX HEPABEHCTB 1 30.12
65 I'padmnueckue metos! penieHus JorapupMUIecKuX ypaBHEHUN 1 13.01
66 I'padudeckne MeTOIBI pemeHHs JTOTapUPMIUECKUX HEPABEHCTB 1 13.01
67 I'paduueckue MeTo bl pelIeHus Jorapu(PpMUIECKIX HEPAaBEHCTB 1 16.01
68 ['padmyeckue METOABI pelIeHHs MOKA3aTeNbHBIX U JJOTapU(PMUUECKUX ypaBHEHUI 1 16.01
69 I'padmueckue MeTo bl pelIeHHs oKa3aTeIbHbIX U IOTapu(MUUECKUX YpaBHEHHH 1 20.01
70 ['padmyeckue MeToAbl pelIeHs MOKa3aTeNbHbIX U JIOTapU(PMUUYECKIX HEPABEHCTB 1 20.01
71 I'padmueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX U JIOTapu(PMUUECKUX HEPABEHCTB 1 23.01

[ToBTOpenue u 0600IIEeHNE.
72 KonTponbhas pabota: "UppanmonanbHble, oKa3aTeIbHbIE U JOTapu(pMUUECKre 1 23.01
HepaBeHcTBa"
73 Pabora Hag ommoOkamu. 1 27.01




KomrnekcHpie yncna. Anredpandeckast U TPUHTOHOMETpHUUYecKast (POPMBI 3aITUCH
KOMIUIEKCHOT'O YucIia

KomrnekcHpie yncna. Anredbpandeckast U TPUHTOHOMETpHUUYecKast (POPMBI 3aITUCH

74 1 27.01
KOMIUIEKCHOTO YHCJIa
75 Apudmerrdeckue onepanuu ¢ KOMIDIEKCHBIMHA YUCIIaMHU 1 30.01
76 ApudmeTnieckre onepanuy ¢ KOMITIEKCHBIMH YUCIIaAMU 1 30.01
77 N300pakeHre KOMIUICKCHBIX YHCeI Ha KOOPAMHATHOM IJTIOCKOCTH 1 3.02
78 N3006pakeHne KOMIJIEKCHBIX YKCEN Ha KOOPIMHATHON INIOCKOCTH 1 3.02
79 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMILIEKCHOTO YnCiIa 1 6.02
80 ®dopmyna Myaspa. Kopau N-o0if cTeneHn U3 KOMIUIEKCHOTO YHCia 1 6.02
81 [TprMeHeHrne KOMIUIEKCHBIX YUCEN Ui pelieHus: (GU3NMUECKUX U TeOMETPUUECKUX 3a7a4 1 10.02
P P P
82 [ToBTOpeHue u 06001IeHNE. 1 10.02
KonTponbnas pabora: "KomriekcHsie yncna' '
Pabota Hag ommOkamu.
83 . 1 13.02
Harypanbnsle u niensie yucna
84 Harypanbnble u nensie yucna 1 13.02
85 [IprumeHeHne NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1 17.02
86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH IIeNIbIX YHCEeT 1 17.02
87 [Tpumenenne npuzHakoB aenmumoctu nenbix yucen: HOJl u HOK 1 20.02
88 [Ipumenenne npusHakoB aenumoctu nensix yncen: HO n HOK 1 20.02
89 [IpruMmeHeHrne NpU3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYIIIO 1 24.02
90 [IprMmeHeHre MpU3HAKOB AETMMOCTH LEJIBIX YHCEN: OCTATKH MO MOJIYIIIO 1 24.02
01 [IpumeHeHre MPU3HAKOB AETUMOCTH IENIBIX YUCEIl: aropuT™M EBKINAA Ui perieHus 1 702
3a/1a4 B LIETIBIX YKCIaX '
92 [ToBTOpenue u 0600IIeHNE 1 702
KonTponbnas pabota: "Teopus nensix uncen" '
P |y P
93 Pabora Haz ommbKamu. 1 3.03




Cucrema u COBOKYITHOCTb ypaBHeHI/If/’I. PaBHOCHUIIBHEIE CUCTEMEBI B CHUCTCMBbI-CJICACTBHUA

94 Cucrtema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS 1 3.03
95 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PAllMOHAIbHBIX YPABHEHUMN 1 6.03
96 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN UPPALMOHAIbHBIX YPABHEHUM 1 6.03
97 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH MOKa3aTeNIbHbIX YpaBHEHHH 1 10.03
98 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN IIOKA3aTENIbHBIX YPAaBHEHUN 1 10.03
99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH JIorapu(MUUEcKuX ypaBHEHUH 1 13.03
100 OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIorapu(MHUIECKUX ypaBHEHHA 1 13.03
101 [TprMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKUX 3aa4 U 3ajjayd U3 pa3IuyHbIX 1 17.03
o0acTeil HayKH U peaNbHOM KU3HHU, HHTEPIpEeTalus HOTYYEHHBIX pe3yIbTaToB '
[ToBTOpenue u 06o0IICHNE.
102 KonTpomnpHas padora: "CucTeMbl palliOHATBHBIX, HPPAIIMOHATBHBIX MTOKA3aTEIbHBIX U 1 17.03
jorapupMUUECKUX ypaBHEHU"
PabGora Hag ommoOkamu.
103 [IprumeHeHre HEPaBEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3JInYHbIX 1 20.03
o0JacTeil HayKH U peaNbHOM KU3HH, MHTEPIPETALNS TIOTYICHHBIX PE3yIbTaTOB
104 [ToBTOpeHue u 06001IIeHHE. 1 20.03
105 PannonanbHble ypaBHEHHUS ¢ TapaMeTpaMu 1 31.03
106 PannonanbHbIe HEpaBEeHCTBaA ¢ TapaMeTpaMu 1 31.03
107 PannonanbHble cucTeMBl ¢ TapaMeTpaMu 1 3.04
108 UppanmonansHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1 3.04
109 HppannonaibHble CHCTEMBI ¢ TapaMETpaMu 1 7.04
110 IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1 7.04
111 Iloka3zarenpHble CUCTEMBI C TApAMETPAMU 1 10.04
112 Jlorapudmuueckue ypaBHEHHUs, HEPAaBEHCTBA C MapaMeTpaMu 1 10.04
113 Jlorapugpmuueckue CUCTEMbI ¢ TapaMeTpamMu 1 14.04




114 TpuroHomeTprudecKkue ypaBHEHMs C IapaMeTpaMHu 14.04

115 TpuronomeTprdeckue HEPABEHCTBA C TapaMeTPaMH 17.04

116 TpUroHomeTpu4ecKue CUCTEMBI € ITapaMeTpamMu 1 17.04

117 ITocTpoeHune u uccnegoBaHUEe MATEMATUYECKUX MOJIETIEN PEATIbHBIX CUTYyallUl C 1 21.04
MOMOIIBIO YPAaBHEHUH C MapaMeTpaMu '

118 [TocTpoeHue u nccner0BaHNE MaTEMAaTHIECKUX MOJIENIEH peabHbIX CUTYAIUH C 1 2104
IIOMOUIBIO CHCTEM YPaBHEHUH C MapaMeTpaMu '

119 [TocTpoenue u nccnenoBaHNE MAaTEMAaTUYECKUX MOJIEIIEH PEAIBHBIX CUTYALU C 1 24.04
MIOMOIIBIO CHCTEM YPaBHEHHUH C MapaMeTpamMu '
[ToBTOpEeuue u 0000IIIEHHE.

120 P ] . 1 24.04
Kontponsnast pabora: "3amaun ¢ mapamerpaMu
PaGora Hag ommoOkamu.

121 e Y 1 28.04
[ToBTOpeHue, 0000IIeHNE, CHCTEMaTH3aIMs 3HAHUH: Y paBHEHUSI

122 [ToBTOpenue, 0600IIeHNE, cUCTeMaTH3aIus 3HaHui: "YpaBHeHUS " 1 28.04

123 [ToBTOpenue, o6o0IIeHne, cucteMaTi3anys 3HaHui: "YpaBHenus. Cuctemsl ypaBHeHUI" 1 5.05

124 [ToBTOpenue, 06001meHne, cucreMaTu3anus 3HaHui: "HepaBenctna" 1 5.05

125 [ToBTOpenue, o6o0IeHue, cucTreMaTn3anus 3Hanuil: "HepaBencrsa" 1 8.05

126 = IloBropenue, o0oOIIeHNE, cUcTeMaTH3aus 3HaHuil: "HepaBencraa" 1 8.05

127 [ToBTOpenue, o6o0menHue, cucreMaTu3anus 3Hanuil: "I[IpousBoaHas u e€ npumeHeHue" 1 12.05

OBTOpeHHue, 00001IeHNe, CUCTEeMaTH3aIs 3HAHU: OU3BOJHAS U €€ MPUMEHEHHE .

128 II p 600 i: "IIp p " 1 12.05

129 [ToBTOpenue, o6o0meHue, cucreMaTu3anus 3Hanui: "IlponsBonHas u e€ npumeHeHue" 1 15.05
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AlIUs 3HAHUI

130 P » B 1 15.05
KonTtponpHas pabora.
PaGora nag ommbOkamu.

131 8 1 19.05
[ToBTOpeHme, 0600IICHNE.

132 [ToBTOpenue, oboOIIeHNKE. 19.05

133 [ToBTOpEeHmE, 0600IICHHE. 1 22.05




134

[ToBTOpenue u o6o0IIeHNE.

22.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

134




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCICHUSA
11 OnepupoBaTb MNOHATHUSAMH: pPALMOHATIBHOE W JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAs U JIECATUYHAs JPOOb, IPOLIEHTHI
12 BeimonHATe  apudmMeTHdeckue  Oomepaluu ¢ PAalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BbInonsATe npubamkEHHbIC BBIYMCICHUS, UCIIONIB3YS MPaBUJIa OKPYTIIEHUS,
' JieNaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH
OnepupoBaTh NMOHATUSMH: CTEIEHb C IEJBIM ITOKa3aTelieM, CTaHIapTHas
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHON CTENCHH;
' UCIOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC IPOU3BOJIBHOTO YIJIa,
15 WCIIOJIB30BaTh  3allUChb  NPOWM3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETpHUYECKUE (DYHKITHH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonHATe TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX W HppallMOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlHOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHHI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JUIA PELICHHS MaTeMaTHYeCKUX
' 3aj1a4 M 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHOU )KU3HU
MogenupoBaTh peajbHBIE CHUTYalliM Ha S3bIKE anreOpbl, COCTaBIIAThH
2.5 BBIpQ)KEHUS, YPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3a/1a4M, HCCIIEAOBATh
MOCTPOCHHBIE MOJIENIM C MCIIOJIL30BAaHUEM arlrapara aareopsl
3 OyHkmn 1 rpaduku
31 OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh

ONpeNieieHuss W MHOMKECTBO 3HAaueHMHd (QyHKIuM, rpaduk ¢yHKIUH,




B3aUMHO 00paTHbIe QYHKIHUU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

3.2 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crtpouth U ynTaTh rpaduKy TUHEHHOW (QYHKINHU, KBaAPATHUYHOW (YHKIUH,
CTETIeHHOW (D)YHKIIMU C LIEJIBIM [TOKa3aTesIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JI HCCIENOBAHHS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUWH 3aJad M3 JIPYIHX Y4YeOHBIX MpPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (GOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh TOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apudmerndeckas u
' reOMETPHUECKas IPOTPECCHH
4 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBalOIIas TeoMeTpuyecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TMOCJIENOBATENILHOCTEH W mporpeccuid  ams
' peIICHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JIOTUKA
5.1 OrnepupoBaTh NOHITHSAMU: MHOXKECTBO, ONIEpAI[UU HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JAisi  ONUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 33/1a4 U3 JPYTUX YUeOHBIX
PEeIMETOB
53 OnepupoBaTh  TMOHATUSIMH:  ONpEACICHHE, TeopeMma,  CIIEACTBHE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeIbHOIi MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHSATHSAMH: HATypaJIbHOE, IIEJI0€ YHCIIO; WCIIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIa Ha MPOCThIE
MHO>KUTENH JIsl PEIICHUS 33129
1.2 OrnepupoBaTh MOHATHEM: CTEIICHB C PAIMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4Yucia, AECITUYHBIC M HATypaIbHBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH CBOWMCTBA CTENMEHU [UISI MPEeoOpa3oBaHUs  BBIPAKEHUI,




ONCprUpOBaTh MOHATHUAMHU: ITIOKA3aATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

BeimonuaTe mpeoOpa3oBaHusl BBIPAKCHHUN, COAEPIKALIMX JIOTapu(MBI,

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTApU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTs pemieHus npocTelimx TpUroHOMeTpUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
95 Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
' ypaBHEHUI U HEPABCHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 110 YCIOBHUIO 3aj]auu,
HCCIIEIOBATh MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoJbIIee |
' HaMMEHbIIIee 3HAa4eHUs (QYHKIMHM HAa TMPOMEXKYTKE; HMCIOJIB30BATh WX JUISA
uccrnenoBanus (QyHKIMH, 33JaHHO rpaduKoM
OnepupoBaTh NOHATHAME: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON |
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
TUIOCKOCTH M UCTIOJIb30BATH JIJISl PEIICHUS YpaBHEHHUH U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Tpa(UKH JIMHEHHBIX YpaBHEHUHN
' U MCII0JIb30BAaTh UX Ul PELICHUs CUCTEMBbI JIMHEHHBIX YpaBHEHUN
34 Ucnonw3oBathk rpaduku (QyHKUMHA I8 HCCIENOBaHMS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Hauama MmaTeMaTH4eCKOro aHajan3a
OnepupoBaTh MOHATHUAMU: HEeNpepbIBHAS (DYHKIMS, TPOU3BOIHAS (QYHKIIUY;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN M (DU3NYECKHI CMBICT HPOM3BOJHOW JUIs
peleHus 3aaa4
49 HaxomuTe  MpOW3BOAHBIE  DJEMEHTAapHBIX  (DYHKIWH,  BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
Hcnonp30BaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh PEe3yIbTaThl HCCIECAOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Mcnonb30BaTh MPOU3BOJAHYIO JJIS HAXOXKACHUS HAWIYYIIEro peIleHUs B
' NPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaTh MNOHATUSMH: MEpBOOOpa3Has M UHTErpaji; IOHUMATh
' reoMeTpUYecKuil U (pU3NYECKHii CMBICIT HHTETpaja
46 HaxonuThs mepBooOpa3Hble 3JIeMEHTapHBIX (YHKINH, BBIYACISITh HHTETPAT

o popmysne HeroTona — Jleitbnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIbHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaMM MaTEMaTUYCCKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApPOOU, MPOLIEHTHI,
11 OeckoHeUYHbIE Mepuonyeckue apoou. ApupmMeTudeckue onepaiuu ¢ palroHaIbHBIMU
' qrcliaMu, IpeoOpa3oBaHuUs YHCIOBBIX BbIpaxeHH. [IpuMenenue apobeit U MpoueHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U peallbHOM JKU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHE
1.2  omnepanuu c AeWcTBUTENbHBIMU YuclamMu. [lpuOmk€HHBIE BBIYMCICHUS, MpPaBHIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenenb ¢ niensiM nokaszareneM. CTangapTHas popma 3anucu AeCTBUTEFHOTO YHCIA.
1.3  HUcnonw3oBanue moaxonsuield (GopMbl 3alIUCH JACHCTBUTENBHBIX YUCEN JUIS PEIICHHS
NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
UHTEPBAIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [TpumeHeHne ypaBHEHN M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a71a4 U3
' Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkimun. BzaumHo oOpaTHbIE
' (GyHKIUH
3. OO6nacte ompeneneHUss M MHOXKECTBO 3HadeHMd QyHkuuu. Hymm QyHkumm.
' [TpomexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
3.3  CrenenHast (QyHKIMS ¢ HATypaJIbHBIM U LIEJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuueckas OKpPYKHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (QYHKUIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajinza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENLHOCTH
Apudmernueckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaroas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaOLIEH TIeoMeTpudecKon
' nporpeccuu. Popmyna CIOXKHBIX NpPOLEHTOB. lcmonb30BaHue mporpeccun ams
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LENbIX Yncel
1.2 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX ypaBHEHUH. Pemenne npukiiaIHbIX 3a7a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUI M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a7a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbllee M HauMeHblee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U TpaduKu




3.3

[oxa3zaTtenpHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpapuKu

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TPU pEIICHUH 3a7ad W3 JIPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbBIe AyIeMEHTAPHBIX (QYHKIUH. DOpMyYIbl HAXOXKICHHS IMPOU3BOIHOM
' CYMMBI, TIPOU3BEICHUS H YaCTHOTO ()yHKIIUI
[lpumeHeHHe TPOM3BOMHONW K WCCICNOBaHWI0 (YHKIMA HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. HaxoxkIieHre HauOOJIBIIEr0 W HAMMEHBIIEr0 3HA4YCeHUs (YHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHON TSI HAXOKACHHUS HAWITYUIIETO PEIICHUS B TPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 (GU3NIECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXKCECTBO, MOAMHOXKCECTBO, OII€pallMi HaJl MHOXCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JSTUMOCTH, HAMMEHbBIINH 00Iunit
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMCTpuYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECKUE JEHCTBHUS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: pPALUOHAIBHBLIC, HWPppAlMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIfI, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIUS, aCUMIITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOro MOACIHUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHuH 331a4 U3 APYrHX y4eOHBIX NPEeIMETOB M 3a7ad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTABJIATH BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuueckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHUE H3BJIEKaTh, UHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE [laHHBIE, B TOM YHCJIE C MPUMEHEHUEM rpaduuecKkux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACTIPEICICHUN JIs pEIICHUs 3a/1a4,;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUCTAHHE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yjibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTh MaTeMaTHYECKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHUKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs] KOHyCa W IHIMHIAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C TOMOILIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH Kiaccupukauuoo Guryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (l)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METOA
JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘I€6HBIX npeamMcToOB
YMenue BLI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06HICCTBGHHI)IX
nponeccoB u HBHCHHP'I; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATYpaJIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanne BEIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeIh MaTPUIIBI
3 OyHKIWMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuuu. Hymun dyHxmum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






