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MNOACHUTEJIBHASA 3AIIMCKA

VYyebnslii Kypc «AnreOpa W Hayajga MaT€MaTUYECKOIO aHAJIN3a» SBISETCS
OTHUM W3 Hambojee 3HAYMMBIX B IMPOTpamMMe CpPeIHEro o0Imero oOpa3oBaHUS,
IOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAIbHYIO 0azy AJis
U3yYEHHUsl BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U APYTIHX
JUCHMIUIMH. B paMkax AaHHOro y4deOHOro Kypca oOydarommecs OBIJIaJI€BalOT
YHHUBEpPCaJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (opMyIupyeT CcBoOU
JOCTHKEHMSI B MaTeMaTu4yeckon hopme.

VY4eOHblii Kypc anreOpbsl M Hayajl MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [Ji1 YCIHEUIHOTO OBJAJEHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS 3KOHOMUKHU U OOIIECTBEHHOW KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCIIONIb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHHsS U B
NOBCEAHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSMHU aireOpbl M MAaTeMaTHYEeCKOro aHajM3a pa3BUBAET
YMEHUE HaXOAUThb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U paccy’kJaTh NEAYKTUBHO, UCIIOJIb30BATh
000011IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUE M aHAJOru, (opMupyeT
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone m3yueHus yueOHOro kypca «Anredpa M Hayajsa MaTEMaTUYECKOTO
aHaJIn3a» 0O0ydYaroluecs IMOITy4YaroT HOBBIM ONBIT pEIICHHs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUS] MAaTEMAaTUYECKUX MOJIEJECH pealbHbIX CUTYalUH,
UHTEPHpPETallud  TOJYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM MOTEHIHAJIOM,
KOTOpBIA peanu3yeTrcss Kak uepe3 YydeOHbIi Marepual, CIOCOOCTBYIOIINN
(OpMHpPOBAaHHIO HAYYHOIO MHUPOBO33PEHMS, TaK M dYepe3 creuuuxky ydeOHOH
NEeATENbHOCTH, TpeOyIomed MNPOJOJKUTENbHOW KOHLUEHTPAUUMUM BHUMAHUA,
CaMOCTOATENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MIOJyYE€HHBIN PE3YJIbTaT.

B ocHoBe MeToauku 00ydeHust anredpe U HauajaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATETbHOCTHBIA MPUHIUI O0YyUEHHUS.

B cTpykrype yuebHoro kypca «Anredpa u Hayana MaTeEMaTUYECKOTO aHATTU3a»
BBIJICJIEHBl  CIEAYIOIIME COAEpKATEIbHO-METOANYECKUE JmHuK: «Yucna u
BbIYHCIICHUSD», «DyHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauama
MaTeMaTUYecKoro aHanusa», «MHoxkecTBa M JIorMka». Bce OCHOBHbIE



CoJIepKaTeIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha TMPOTSDKEHUHM JBYX JIET
00yueHUst Ha YPOBHE CpeTHEero o0IIero o0pa3oBaHusi, €CTECTBEHHO JOIOIHSS IPYyT
JpyTa ¥ MOCTENEHHO HACHIIAasICh HOBBIMH TEMaMU | pa3jenaMu. JJaHHbIH yaeOHbIN
KypC SBISIETCS UHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepikaHue
HECKOJIbKMX MaTeMaTHYeCKUX AMCLMIUINH, TaKMX Kak anredpa, TPUTOHOMETpUs,
MaTEeMaTUYECKU aHaIu3, TEOpHsl MHOXKECTB, MaTeMaThuuecKas JIOTUKa U JIpyTHUe.
[lo wMepe Toro kak oOydJaromuecsi OBJIaJAeBalOT BcE€ Oosiee IMIMPOKUM
MaTeMaTHYeCKUM ammapaToM, Yy HHUX TIOCIEI0BaTENIbHO (QOpMUpPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYEeCKyl0 MOJeNb peajJbHOU
CUTYaIlNH, IPUMEHSTh 3HAHUSA, MTOJYYEHHBIC NMPU W3YUYEHUU y4eOHOTO Kypca, s
pELIeHUs] CaMOCTOSATEIBHO C(HOPMYIMPOBAHHON MAaTeMaTUUECKOW 3a/layu, a 3aTeM
UHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOAWYECKass TUHUS «YHUClia U BBIYUCICHUSA» 3aBepIIacT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UUCEN, KOTOPOE ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO 001Iero oopasoanusi. Ha ypoBHe cpenHero o0uiero
oOpazoBaHusi oco0oe BHHUMaHHME yJensieTcs  (OPMUPOBAHUIO  HABBIKOB
paIoHaTbHBIX BBIYUCICHHUM, BKIIOYAIONINX B CE0S KCIOJIb30BAHUE PA3TUYHBIX
¢opM 3amucu 4yMciaa, YMEHHUE JeNaTh MNPUKHUJIKY, BBIMOIHITH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTAaMHU. 3HAKOMble OOYy4YaloIMMCS MHOXECTBA HATypalbHBIX, LEJBIX,
palioHaNbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My cleuu(pUuyecKue 3aJaud M OIEepaluu: JeJIeHHe Haleo,
OTIEpUPOBAaHUE OCTAaTKAMU Ha MHOXECTBE IEJbIX YHCEN, OcOoOble CBOMCTBa
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUIECKUE OTepaIiui, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
brnarogaps mocnenoBaTenbHOMY pacIIUPEHHIO Kpyra HCIOJb3YEeMBIX YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMM MX MPUMEHEHUS JUIsl PElIeHUs] pa3IuuHbIX 3ajad
dbopmMupyeTcsi peicTaBlIeHue O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJid B
MIOCTPOCHUU MOJIEJICH peaNbHOr0 MHUpPA, HIUPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSIKEHUH BCETO
oOydeHUsi Ha YPOBHE CpeIHEro ooOuero oOpa3oBaHMs, MOCKOJIbKY B KaKIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynbrate oOydaromuecss OBJAJAEBAIOT PA3IMYHBIMH  METOAAMH  PEIICHHS
palMOHANBHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepxammx mapaMmerpol. [loydeHHbIE YMEHHS MIMPOKO HCIHOJIB3YIOTCS TpHU
UCCIIeIOBaHUH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, NP PEIICHUH MPHUKIATHBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJ€HHWE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.
JlanHast conepkaTelibHasi TIMHUS BKJIIOYAaeT B ce0s Takke (OpMUPOBAHHE YMEHUU
BBINIOJIHATh ~ pacy€Tsl 1O  (opMynaMm, MNpeoOpa3OBaHUs  PaLMOHAIBHBIX,
UPPAMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKEe BbIPAKEHUN,
coJiep)KalluX CTerneHu M Jjorapumel. braromaps usyueHuro anreOpanyeckoro
MaTepHaia IPOMCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00y4Yaronuxcs, GOPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHUM,
paboOThl C CHUMBOJBHBIMU (OpPMAaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa mpemnaraeT 3pdeKTuBHbIC
WHCTPYMEHTBl U1 PEHIEHUST MPAaKTHYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/ad,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S13bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKW» TECHO
neperieTaeTcsa ¢ JAPYTMMH JIMHUSAMH Y4e€OHOrO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 33JaET MOCJIEI0BATEIbHOCTh U3YUEHUSI MaTeprana. M3yueHue CTelneHHOoH,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIUHN NJIs1 pelIeHus 3aja4 U3 APYruxX yueOHBIX
IPEIMETOB U PEATIbHON U3HU TECHO CBSA3aHO KaK ¢ MAaTEMaTHYECKHUM aHaJIU30M,
TaK W C PEIICHWEM YpaBHEHWUU W HepaBeHCTB. [lpu 3TOM Oosbloe BHUMaHUWE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMK BEJIIMYMHAMU, HCCIENOBAaTh MOJy4YeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. MaTtepuan 3TOH CoepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
YW HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwme
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IeHNIO M KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTU.

ConepxarenbHas JuHus «Hadana maremMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MATEeMaTUYECKUX, TaK U MPUKIATHBIX 3a/]ad,
JIOCTYITHBIX OOYyYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNiaTh WX HauOOJbIINE W HAaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAX (QUIYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHMsI TpoleccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYE€CKUX MOJENEH peanbHbIX CHUTyaluH,
MO3BOJIAET HAXOAUTh HAUITYUIIIEE PEIIEHUE B TPUKJIIAHBIX, B TOM YHCJIE€ COLIMAIBHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHalIu3a
CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIILJIEHUS, (OPMUPOBAHUIO YMEHHI pACO3HABaTh MPOSBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaroniuecs y3HatT O BBIIAIOIIUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHA MaTEMaTUKH Kak HayKu, U 00 uX
aBTOpAX.



ConepxarenbHO-MeTOqUYeCcKas TuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
cebsi PJIEMEHThl TEOPUHM MHOXKECTB W MaTeMaTHYeCKOM JIOrMKHU. TeopeTuko-
MHOXECTBEHHBIEC MIPEACTABICHHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEMaTUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH M €€ TNPWIOKEHU, OHU CBS3BIBAIOT pa3Hble MaTEMaTHUYECKHUE
JUCHUIUIMHBL W WX TMpWIOKEHUs B eauHoe wenoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA — SI3bIK
COBPEMEHHOM MaTeMaTUKHU W UCIOJIb30BAaTh €r0 JIJIsi BBIPAXKEHUSI CBOUX MBbICIIEH.
JpyruM BaXHbIM MPU3HAKOM MAaTE€MAaTUKU KaK HAayKd CJEeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTPOroCTh OOOCHOBAaHMM W CIICIOBAHHE OIpeaeaEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKa3aTelIbcTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIMXcsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOrO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJENEH pealbHBIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJENIe C MOMOIIbIO afmapara ainreopbl u
MaTeMaTU4YeCKOr0 aHaldu3a, HHTEPHPETAMU MOJIYYECHHBIX PE3yJbTaToB. Takue
3a/1aHusl BIUIETEHBI B KOXK/IBIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOJIB3YETCS ISl PelIeHUs] MPUKIaAHbIX 3aaad. [lpu
pElIEHUH  peaIbHBIX  MPAKTUYECKUX  3aJad  oOyyaromuecsi  pa3BUBAIOT
HAOJIFOIATeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  MIPOOJIEMY.
JlesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM YUueOHOTo Kypca « Anredpa v Havasa
MaTeMaTHYECKOr0 aHAIN3ay.

Ha wusydenne ydeOHOTO Kypca «Anrebpa W Hadyalia MaTEMaTHYECKOTO
aHanu3a» oTBoauTCs 268 vacoB: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 132 yaca (4 yaca B HeJIeINIO).



COJEPXAHME OBYUYEHUA
10 KITIACC

Yucjia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHeuHble Tepuoanydeckue Apoou. I[lpumenenue apoOelt W TPOIEHTOB IS
pelIeHUs IPUKIAIHBIX 3a7a49 U3 Pa3JINYHbIX OTpaciell 3HAaHUU U PEaIbHOU KU3HH.

JlelictBurenbHble 4Yuciaa. PanuoHanbHblE W UPPALMOHAIBHBIE 4YHCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIBHBIMU  4YHMCIaMd.  Moayiib
JEHCTBUTENHHOTO YKcia U ero cBoicTBa. [IpuOmmkEHHbIE BBIUMCICHUS, MTPaBUIIa
OKpYTJICHHUs, IPUKUJKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nensiM ImokaszareseM. buHoMm HerootoHa. Hcnosb3oBanue
NOAXO0ASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PEUICHUS! TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypabHON CTENIEHU U €T0 CBOMCTBA.

CreneHp C panuOHAJIBHBIM II0OKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNENCTBUTEIBHBIM I10KA3aTEIEM.

Jlorapupm wymucna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
aorapu@Mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxgecTBa W TOXJIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS W ypaBHEHHMs-CiIeACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEUICHUS LETbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema besy. MHOrousieHslI ¢ 1iesibiMu K03 pUuIuEeHTaMU.
Teopema Buera.

IIpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

HppannoHanpHbIe YpaBHECHHUS. OcHOBHBIE METO/IbI pelIeHus
VPPALMOHATIBHBIX YPAaBHEHUM.

[Toka3zaTenbHble ypaBHEHUs. OCHOBHBIE METOABI PELICHHs MOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaXeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHEHHUH. OCHOBHEbIE METOJIbI peIIcHUs
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellieHne TpPUroHoOMETpUIECKUX YPABHEHU .



Pemienne cucrem JNMHEHMHBIX ypaBHEHUW. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpenenuTenb MaTPUIIbl 2X2, €ro TEOMETPUUECKUN CMBICI M CBOMCTBA,
BBIYMCIICHUE €T0 3HAYCHUS, TPUMEHEHUE OMPEACIUTEN IJIsl PELICHUS CUCTEMBI
JVHEVHBIX ypaBHEHUW. PelleHne NpuKIAIHBIX 3a4ad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue moCcTpOEHHOM MOJEIH ¢ MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJICNIEM pPEaJbHOM CUTyallMd C TOMOIIBIO
YPaBHEHMU W HEpaBEHCTB. lIpyumeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 1 3a/1a49 U3 Pa3INIHBIX 00JIaCTel HAyKU U peaTbHOM KU3HU.

DyHKUMH U TPAaPUKH

OyHKIMs, crnocoosl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosumms ¢ysxkuuit. I'paduk  QyHKuuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB QyHKIHA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkium.
[TpomexxyTku 3HakonoctosiHcTBA. YETHbIe M Heu€THbIe (GyHKIMH. [leproauyeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHus (PYHKIIUU HA TPOMEKYTKE.

Jluneitnasi, kBaapaTudHas W APOOHO-TMHEWHAs (QYHKIUH. DIeMEHTapHOE
UCCJIEIOBAHUE U TTOCTPOEHUE UX rpadrKOB.

Crenennast pyHKIMS ¢ HATYypaJbHBIM U 1EIbIM TTOKa3zareneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs n-oi CTENEHU KaK PyHKIMU 0OpaTHOM CTENEeHU
C HATyPAJIbHBIM IOKA3aTEIEM.

[TokazatenpHas u norapupmuyeckas (YHKIMH, WX CBOWCTBA U TpaUKH.
Ucnonb3oBanue rpagukoB GyHKIMIA 715 pellIeHUs YPaBHEHUH.

Tpuronomerpuueckass OKPYX HOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCUMOCTA B pEalbHBIX MPOIECCaxX U SBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs IIOCJICIOBATEIbHOCTEH. MeTon
MaTeMaTH4YE€CKOW NMHAYKINH. MOHOTOHHBIE U OTPAHUYEHHBIE MOCIIEI0BATEIbHOCTH.
Hcropusi BOZHUKHOBEHUS! MAaTEMAaTHYECKOTO aHAM3a KaK aHaiuu3a OECKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH reoMeTpUYecKon
porpeccu. JIMHEWHbIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnosb30BaHWE NPOTPECCHMU MJIA  PEIICHHUS peajbHbIX 3a/ad
MPUKJIAIHOTO XapaKTepa.



HenpepeiBHble (QyHKIMM W HX cBoWcTBa. TOYKM paspeiBa. ACHUMOTOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (yHKUMA HENpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHMS HEpaBeHCTB. [IprMeHEeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMHI 15 perieHus 3a1ad.

[lepBas u BTOpas npou3BoaHble GyHKUMU. OnpeneneHue, reOMeTpUUeCKUi 1
(u3nyecKuil CMBICI IPOU3BOIHOMN. Y paBHEHNE KacaTeabHOU K rpaduky GyHKUIUN.

[TpousBoaHBIE  AJNEMEHTApHBIX  (PYHKIUH. IIponsBogHass  CymMBl,
POU3BEAEHUS, YACTHOI'O U KOMITO3ULIMH (PYHKIUH.

MHokecTBa H JIOTHKA

MHOX€eCTBO, Omepailud HaJl MHOXECTBAMU M HX CBOMCTBA. Jlnarpammebl
Oiinepa—Benna. IIpumMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
ONMCAHUs PEaJbHBIX IMPOLECCOB W SBICHUM, NPHU PELIEHWH 3a1ad U3 JPYTHUX
y4eOHBIX MMPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KAa3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KITACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpumMeHeHrne npu3HAKOB JEIMMOCTH LEIBIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1ist pemeHus
3a/1a4 B LENbIX YHUCIaX.

KommiekcHble uncna. AnreOpaumdeckas M TpUTOHOMETpUYEcKas (HOPMbI
3aMUcH KOMIUIEKCHOTO 4Hcia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gyucnamMu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oif cTeneHu U3 KOMIUIeKCHOro yucia. [lpumenenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHNs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
U CUCTEMBI-CIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBeHCTB.

OcCHOBHBIE METOABI pEIICHUS TMOKa3aTeNbHBIX M  JIOTApU(PMUUIECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEUICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW pallMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMHU.



IIpuMeHeHre ypaBHEHMI, CHCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 001acTeil HAyKu U peaibHOW JKU3HU, HHTepIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux xommoszurnuu Qyskiuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPINHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C IapaMETPaAMHU.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsi MCCIEAOBAaHUS IPOLIECCOB MU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPHU PEHICHUH 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATLHOM KU3HHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

[IpumeneHre MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHne HanbobIIero 1 HAMMEHbIIEro 3HaU€HU N HellpephIBHON
(GyHKIHUU Ha OTPE3KE.

[IppmeHenne TPOU3BOMHOM JUI HAXOXKACHUS HAWJIY4dIlIer0 pEIICHHS B
NPUKIAIHBIX 3a/1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIMH. [IpaBuna Haxox1eHus 1epBOOOPa3HbIX.

Nuterpan. 'eoMmeTpuyeckuil CMbICI HHTETpaja. BeIdyucieHne onpene€HHOro
uHTerpana no popmyne Hetotona-Jleitoauiia.

[Ipumenenne uHTErpajia AJs HAXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuuyeckoe
MOJICIMPOBAaHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIIHaTbHBIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJI3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHET'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHN 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOr0 00IIEeCTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHUH, TPOIEIYP
rpakaaHcKoro  oOmiectBa  (BBIOOPBI,  ONPOCBI W JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAJBbHBIMU HHCTUTYTAaMH B COOTBETCTBUU C WX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKON TpakHaHCKOM HMISHTUYHOCTH, YBAXKEHHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKOW MAaTE€MaTUUYE€CKOW IIKOJIBI,
UCIIOb30BaHUE JTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO TMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JAESATEIbHOCTbIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMIMUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUH, paccy AeHUI, BOCOPUUMYHUBOCTb
K MaTeMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHMSA:

chOpPMHUPOBAHHOCTh yMEHHUS TNPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryisipHas (pu3udecKass aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN JAESATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOJIOOUs, HHTEpPEC K
paziuuHbiM  chepaM  NPodEeCCHOHAIBHOM  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeld mnpodeccur U peaqu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HaNpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAHHE BIMSHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOU
cpelbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOJieM, OpUeHTAIUS
HAa TPUMEHEHME MATEMAaTHYECKUX 3HAHUN JId peuieHus 3ajady B 00JacTu
OKpY>Karoliel cpejbl, IUIAHUPOBAHME TOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOM MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HayKH Kak c(pepbl 4eIIOBEUECKOM ACATEILHOCTH, ATANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIs Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTEMAaTHYECKOM
KYJBTYPOU KakK CpeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

BBUSIBISITh U XAapAKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYJIHPOBATH
OTIpe/ieNICHUs TOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBILITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUAX U YTBEPXKACHUAX, MpeularaTb KPUTCPUHU AJIs
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBO/IbI;

BBIOMpATh CcMocod pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOUpATh HAanOO0Jee NOAXOIAIMUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHU, Tpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yJbTaTaMm
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLECcCa, a TAKKE BbIIBUIAThH
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c uHpopmanueii:

BBISBJISITh JePUIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JIJI PELICHUS 3a]a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALIUIO PA3IMYHBIX BUIOB U OpM
IPE/ICTaBIICHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEJSIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHMS II0 XOJy peIIeHUs 3aJiauu,
KOMMEHTHUPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0J/i¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, peIIaeMOM 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha TIOHMCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMM JPYTHX YYaCTHUKOB
Jyajnora, oOHapyXKUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aui, BEIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH NHTEJJIEKT:

BJAJCTh  HABBIKAMH  TIO3HABATENBbHON  pediieKCUd  KaK  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pelmeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
NESTENHLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisiTh
BU/JIBI pabOT, I0TOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YyJIbTAT padOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) U UHBIE), BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUHA TPOAYKT TO KpUTEpUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMO/JIEUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOydaromIuics MOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM pabodell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTICHUA:

CBOOOJIHO OINEpPUPOBATh MOHATHUAMH: palMOHAIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
paLMOHANBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJb JCUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JIpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3a/ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NPUOTUKEHHDBIE BRIUUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BHIYUCIICHUN;



CBOOOZHO ONEpUpPOBaTh IIOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOASAUIYIO (DOpPMY 3alUCU NEUCTBUTENIbHBIX YUCEI AJIS pEeLIeHUs
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHNS JAaHHBIX;

cBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHU;

CcBOOOHO OIIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: JIOrapudMm YHca, ACCITUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

CcBOOOJHO ONEpUPOBATh MOHSITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTa;

OIIEPUPOBATH IOHATUAMU: APKCUHYC, aPKKOCUHYC W apKTaHI'€HC YMCIIOBOIO
aprymeHra.

YpaBHeHMs U HEPABEHCTBA:

cBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJAbl PELICHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAIIBHBIX YPaBHEHUH, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: MHOTOUWIEH OT OJHOM IEepPEeMEHHOM,
MHOTOUJIEH € LENBIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JIEIICHHUE
MHOI'OYJIEHa Ha MHOIOYIEH C OCTAaTKoM, TeopeMy besy u teopemy Buera mius
pelIeHus 3a1ay;

cBOOOZHO ONEpUpOBaTh MOHATUAMU: CHCTEMa JIMHEWHBIX YypaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJb30BaTh CBOWCTBA ONPENENUTENs 2 X 2 I BBIYHUCICHHUS €r0 3HAYEHUS,
IPUMEHSATh ONPENCIIUTENIA Ul PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MOMOIIBI) CUCTEMBI JJUHEUHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEIIUTEIIEH,
VHTEPIIPETUPOBATD ITOJIYy4YECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBMM C KOPHSIMHM [UJIsi TNpeoOpa3oBaHUs
BBIPAXEHU;

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTETICHH C
paLMOHAIIBHBIM I1I0KA3aTeIIEM;

UCIIO0/Ib30BATh CBOMCTBA aorapupmon IUIsL npeoOpazoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHAMHU: HpPpAlUMOHAIBbHBIC, MOKAa3aTEIbHbIE U
norapuMHUUYECKUEe YpaBHEHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEH;



OPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI Uil IPeoOpa3OBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHHUI;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HEoOXOoAuMble (GOpPMYNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICIMPOBaTh pEallbHble CUTyalldd Ha S3bIK€ anreOpbl, COCTaBIIATH
BBIDAKECHUSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM allliapaTa ajreopsbl.

DOYyHKIUU U TPaPUKH:

CBOOOHO OINEpUPOBATHh MOHATHUAMHU: (PYHKIIMS, CIIOCOOBI 3aAaHus (PyHKIIHH,
B3aUMHO OOpaTHble (QyHKIMM, Kommo3uums ¢yHKOUN, rpaduk QyHKIUHU,
BBITNIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHUI;

CcBOOOJHO OINEpPUPOBATH MOHATUAMH: OOJIACTH OMPEACIEHUS U MHOMXKECTBO
3HaYeHUHN QPYHKIMH, HYIU QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHBIE (PYHKIIUH,
nepuoandeckre GyHKIUH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee M HAaWMEHbIee 3HaYeHHEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOIHO ONEpUPOBATh NOHATUAMHU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJIBIM [OKa3aTeneM, rpapuK CTENEHHOW (YHKIMM C HATYpPaJbHBIM U LEIBIM
nokasaresieM, rpauk KOpHsS N-Od CTeNneHW Kak (yHKIMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJIeM;

ONEepUpPOBATh MOHATUAMU: JIMHEIHHAs, KBaJpaTU4HAs U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX IPapUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMM: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMH, WX CBOMCTBA M rpauKH, MCHOJIB30BATh MX TpapUKH AJs PELICHUS
YPaBHEHHN;

cBOOOZIHO ONEpUpOBaTh MOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
OIpesiesIeHuEe TPUTOHOMETPUUECKHUX (PYHKIUI YHCIOBOIO apTryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKUMA Ui UCCJIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYTUX y4eOHBIX MPEIMETOB U PealbHOU
KHU3HU, BBIpaXaTh (HOPMYyIaMU 3aBUCUMOCTH MEXK/y BETUYMHAMU;

Hauyana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONEpUpOBaTh HMOHATUAMM: apuMeTHyecKas M IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
AKCIMOHEHUIUAIIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JIs PEIICHUs pealibHbIX 3a/lad MpPUKIIAJHOTO
XapaKkTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHUS
MOCJIeI0BaTEIbHOCTEH, MOHOTOHHBIE M OTrPAaHWUYEHHBIC IOCIEI0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXJEHUS MaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OMIEPUPOBATH MOHATUSMHU: HETIPEPHIBHBIEC (DYHKIIMH, TOUKH pa3phbiBa
rpaduka GyHKIIUH, aCHMIITOTHI Tpaduka GyHKIINY;

CBOOOJHO oOlepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIsl pEIIeHUs 3a/ad4;

CBOOOJTHO OIEpPUPOBATh TOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
byHKIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIb30BaTh TEOMETPUUECKH M (PU3MUECKHl CMBICT MPOU3BOIHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATh  MOHATUSIMHU:  MHOXKECTBO, OIEpald  Haj
MHOXECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi ONUCAHUs PeaTbHbIX
MPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPEICICHUE, TEeOpeMa, ypaBHEHHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMAaTHYECKOr0 00bEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CICAYIOIINE
IPEeIMETHBIE PE3yJIbTAThl 10 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHHUSA

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: HATYPAITBHOE U 11€JI0€ YHCIIO, MHOKECTBA
HaTypaJIbHBIX U IEJbIX YKHCEJN, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LEJIbIX YHUCEII,
HOJl u HOK HarypanbHbIX 4yucCeNn A pElICHUs 3aJad, MPUMEHSATh aJrOpUTM
EBxnupa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa MO0 MOMYJI0, 3aIluChIBAThH
HaTypaJIbHbIE YHCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanuyecko u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(METUUECKUE ONEepalii C HUMU U
n300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZIHO ONEpUPOBATh MOHATHUSMHU: HppalMOHANbHbIE, MOKa3aTelbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX pEIICHUS C TMOMOUIBIO
PAaBHOCHJIBHBIX ITEPEXO/IOB;

OCYLIECTBJIATH OTOOpP KOpPHEHM NpU PELIEHUH TPUTOHOMETPUYECKOrO
YPaBHEHUS,;

CBOOOZHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpPMYJbI I8 PELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEpPUPOBATh MOHATUSIMHU: CHCTEMa U COBOKYIHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAJIbHBIX, HPPALMOHAIBHBIX, ITI0KA3ATEIbHBIX U
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarb palMOHAaJbHEIE, VppaLMOHAJIbHBIE, ITIOKA3aTEIIbHBIE,
aorapuMHUYECKUe UM TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPAaBEHCTBA,
coJep Kaliye MOLYJIM U IapaMeTphl;

OPUMEHSTH TpaduyuecKre MEeTOAbI JAJI PEIIeHHUs] YPAaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDA)XXCHUS, YPaBHEHMSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEJIOBATh IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYEHHBIN pe3yJIbTarT.

DOyHKUMU U TpaduKH:

CTpPOUTH TpadUKH KOMIO3UIMH (YHKUHUNA C TOMOIIBIO 3JIEMEHTApHOTrO
UCCJIEJIOBAHMS U CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTH FreOMETPUUECKUE 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO OMEpUPOBAaTh TMOHATHUAMU: TpPaQUKHA TPUTOHOMETPUUECKUX
byHKIMI;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHMS U HCCIEIOBAaHUS pEaJIbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl MCCIIEeN0BaHMs (PYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOoJblllee U HAaUMEHbIIEE 3HAUE€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

WCIIOB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4lIEro pEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMHUUYECKUX, 3a7a4ax, AJIs1 ONIPEACIeHUs
CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOro (popmysol uim rpaduxkom;



CBOOOZIHO ONEpUPOBATh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUNH M BBIUYUCIATH
uHTerpain no popmyiie Hetotona-Jleitouuiia;

HAXOAMTH IJIOLIAAN TUIOCKUX GUTYP U 00BEMBI TENI ¢ TOMOIIBIO HHTETPaIa;

UMETh TPEACTaBICHUE O MATEMaTUYECKOM MOJCIMPOBAHUM Ha IpUMEpE
cocTaBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemiath NpUKIaAHbIE 337a4d, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKOTO U
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB U
TeM IPOrpaMMBbl

KoaunuecTBo yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckune
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

MHOX€eCTBO AENCTBUTENBHBIX
yucesl. MHOrO4JIECHBI.
PanmonansHbie ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHEHUN

24

@OyHKIUYT U TpadUKy.
CrenenHast GyHKLHUS C LIETBIM
IIOKa3aTeNneM

12

ApudmeTrnueckuit KOpeHb n-
oii crenenu. MppanuonaibHsie
YpaBHEHUs

15

[TokazaTenpHast QyHKIHS.
[ToxazaTenbHble YpaBHEHHS

10

Jlorapugmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUs

18

Tpuronomerpuueckue
BBIP)KEHUS U yPAaBHEHUS

22

TlocienoBaTeIbHOCTH U
MPOTPECCUU

10

HenpepoiBHBIE QYHKIIUH.
IIpounsBoaHas

20




[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10




11 KUIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U Kourponsbie | TIpakTmaeckne (uudposbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 UccnenoBanue GpyHKIHii ¢ ” 1
MIOMOLIBIO IPOU3BOJHON
2 [lepBoobOpa3nas u uHTErpa 12 1
I'paduku
TPUTOHOMETPUUECKUX
3 GbyHKIUH. 14 1
Tpuronomerpuueckue
HEpaBeHCTBa
HppanuonansHsle,
4 [10Ka3aTeIbHbIE U 24 1
norapupMuIecKue
HEpaBEHCTBA
KommiekcHsbie uncna 10 |
6 Harypanbnbie 1 1ienbie ynucina 10 1
Cucremsl paliMOHaIbHbIX,
7 HppaliOHAIBHBIX 12 1
NOKa3aTeJIbHbBIX U
Jgorapu(pMUUECKUX yYpaBHEHHM
8 3aa4yM ¢ napaMeTpamu 16 1
9 [ToBTOpenue, o6o0IIEeHNE, 12 )

cUcTeMaTU3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

132

10







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosmmyecTBo yacos DIIeKTPOHHBIE
ara /| BbI
Nen/m | Tema ypoka Kourpoabunbie | IlpakTuueckue A uHppoBLIe
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOeCTBO, ONepaIiy Ha
1 patuii Hal 1 02.09.2024
MHOXECTBAaMHU U UX CBOMCTBA
2 Juarpammbl Diinepa-Benna 1 02.09.2024
[IpumeHeHue TeopeTuKo- 04.09.2024
3 MHO>KECTBEHHOT0 armapaTta Jisi peIIeHUs 1
3a/1a4
Pammonansasle yncina. OOBIKHOBEHHBIE U 04.09.2024
4 JECATUYHBIC TPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPUOIUYECKHE IPOOH
Parmmonansubie yncina. OOBIKHOBEHHBIC U 09.09.2024
5 JeCATUYHBIE TPOOU, TTPOIICHTHI, 1
OECKOHEYHBIC TIEPUOIUYECKHE IPOOH
6 [Tpumenenue apoOei U MPOLEHTOB ISt | 09.09.2024
peIIeHUs TPUKIAIHBIX 3329
7 CraproBas KOHTpOJIbHas paboTa 1 1 11.09.2024
2 JleiicTBuTENbHBIE UKcia. PalinonanbHbIe 1 11.09.2024
Y UppalMoOHaJIbHbIE YnCa
9 Apudmerndeckue onepanuu ¢ | 16.09.2024
JIEHCTBUTEIILHBIMU YUCIIAMH




10

Monyib IEMCTBUTENBHOTO YUCIIA U €TI0
CBOICTBa

16.09.2024

11

[TpubmmkE€HHBIE BHIYMCICHUS, IPAaBUiIa
OKpYTJICHUS, IPUKHUJIKA U OLIEHKA
pe3ylbTaTa BEIYUCICHUN

18.09.2024

12

OCHOBHBIE METOJIbI PEIICHUS LETbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB

18.09.2024

13

OCHOBHBIE MCTOJbI pCHICHUA LEJbIX U
pOoOHO-pallMOHATBHBIX YPAaBHEHUHN H
HEPABEHCTB

23.09.2024

14

OcCHOBHBIE METO/IBI PEILIEHNUS LENBIX U
JpOOHO-pallMOHATIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

23.09.2024

15

MHOro4JieHbl OT OJHON EPEMEHHOM.
Jlenenyue MHOrO4JICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

25.09.2024

16

MHOTO4ICHBI C EIBIMH
koaddurmentamu. Teopema Buera

25.09.2024

17

Pewienue cucreM JIMHEWHBIX YPaBHEHUU

30.09.2024

18

Pemienne cucrem JIMHEWHBIX YPaBHEHUU

30.09.2024

19

Marpuiia CUCTEMbI TUHEUHBIX
ypaBHeHMH. Onpenenurens MaTpULbI
2x2, ero reoMeTpUYECKU CMBICI U
CBOICTBA; BBIYMCIIEHUE €70 3HAYECHHUS

02.10.2024

20

Ornpenenurens MaTpuLbl 2X2, €ro
T€OMETPUUYECKUI CMBICI U CBOMCTBA;

02.10.2024




BBIYHMCICHUC €I'0 3HAYCHUA

21

[Ipumenenue onpeneauTes s

pEIIeHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUN

07.10.2024

22

Pemenne nmpukiagHeIx 3a1a4 C
IIOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUU

07.10.2024

23

Pemenune npukiiagHeIx 3a1a4 ¢
IIOMOIIIBIXO CUCTEMBI JIMHENHBIX
YpaBHEHUI

09.10.2024

24

KoHnTtponbHas padota: "PanronanbHbie
YpaBHEHHUs U HEpaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

09.10.2024

25

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.

B3anMHo oOpaTHbIe QPYHKITHH.
Kommo3zwurus ¢hyHKimiz

14.10.2024

26

I'paduk pyHkunu. DaeMeHTapHbIE
npeobpaszoBanus rpaduKkoB QyHKUIUN

14.10.2024

27

Ob6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHut pynkuuu. Hynu ¢pynkuuu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

16.10.2024

28

Y&rHble 1 HEYETHBIC (PYHKITUH.

[Tepuonuueckue pynkuuu. [IpomexyTku

MOHOTOHHOCTH (D)YHKIIMU

16.10.2024

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHblee 3HaUCHNE
(GYHKIHU HAa IPOMEXYTKE

21.10.2024

30

Jluneiinasi, kBagpaTHuHas u ApoOHO-
TuHeNHas QyHKuun

21.10.2024




31 DJIEMEHTAapHOE UCCIIEIOBAHUE U 23.10.2024
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

1 DJIeMEHTapHOE UCCIIEIOBAHUE U 23.10.2024
MoCTpoeHue TpauKoOB ATUX QYHKIUN

1 Crenens c 1eNbIM TTOKa3zareneM. buHom 06.11.2024
Herotona

34 Crenens c 11eJIbIM TTOKa3aresieM. bruHoM 06.11.2024
Herotona
CrenenHast GyHKIHS C HATYPAIbHBIM U 11.11.2024

35 HeJIBIM Moka3atesieM. E€ cBolicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas 11.11.2024
¢dbynkuus. E€ cBolicTBa u rpadguk”

37 Apudmernueckuii KOpeHb HaTypaTbHON 13.11.2024
CTEIEHU U €r0 CBOMCTBA

13 ApudmeTndeckuii KOpeHb HaTypaIbHOMN 13.11.2024
CTETEeHH U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH, 18.11.2024
CoOJIeprKalIiX CTENEHH U KOPHH

40 [TpeoOpa3oBaHus UUCIOBBIX BHIPAKECHUH, 18.11.2024
COJIeprKalUX CTENEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH, 20.11.2024
COJIepIKalINX CTENCHH U KOPHH
HppauuroHanbHbIE YpaBHEHUS. 20.11.2024

42 OcCHOBHBIE METO/IbI PEILICHUS
UPPALMOHATILHBIX YPaBHEHHI

43 HppauyroHanbHbIE YpaBHEHMUS. 25.11.2024

OcHOBHBIC MCTObI pCHICHUA




UPPALMOHAIILHBIX YPABHEHUN

44

HppatumoHanbHble ypaBHEHUS.
OcHOBHBIE METO/IbI PEIICHUS
UPPALMOHATIBHBIX YPaBHEHHI

25.11.2024

45

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
VPPALMOHAJIBHBIX YPAaBHEHUN

27.11.2024

46

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
UPPALMOHAIIBHBIX YPAaBHEHUN

27.11.2024

47

PaBHOCWIIbHBIE TTEPEXObI B PELICHUH
UppaAlMOHATILHBIX YPaBHEHHM

02.12.2024

48

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
VPPALMOHAJIBHBIX YPaBHEHUN

02.12.2024

49

CoiicTBa u rpaduk KOpHS N-0if CTeneHn
Kak (DyHKIIMHM 0OpaTHOW CTETIEHH C
HATypaJbHBIM ITOKa3aTeeM

04.12.2024

50

CgoiicTBa u rpaduK KOPHS N-0¥ CTETICHU
KaK ()YHKIIMH OOpaTHOM CTENEHH C
HaTypaJbHBIM [TOKa3aTeleM

04.12.2024

51

KonTponbhas pabora: "CsoiicTBa u
rpaduk KOpHS N-OW CTEIEHHU.
UppanuonanbHbie ypaBHEHUA"

09.12.2024

52

Crenens C pallMOHAIBLHBIM MOKa3aTeleM
U €€ CBOMCTBA

09.12.2024

53

CreneHs C pallMOHAIBHBIM MOKa3aTeleM
U €€ CBOICTBa

11.12.2024

54

CreneHs ¢ pallMOHAIBLHBIM TIOKa3aTeeM
U €€ CBONCTBA

11.12.2024

55

[TokazarenpHast PyHKIHS, €€ CBOWCTBA U

16.12.2024




rpadux

Hcnonws3oBanue rpaduka QyHKIUN 1JIs

56 . 1 16.12.2024
pelLeHNs ypaBHEHUH

57 Hcnonp3oBanue rpaibmca byHKIMU 1715 | 18.12.2004
pellIeHus: ypaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/BbI PEIIECHMS [IOKA3aTEIbHbIX 1 18.12.2024
ypaBHEHUU
ITokazarenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKa3aTeIbHBIX 1 23.12.2024
ypaBHEHUNU
[TokazaTenpHbie ypaBHEeHUsI. OCHOBHBIE

60 METO/IbI PEIICHUS MOKA3aTEIbHBIX 1 23.12.2024
ypaBHEHUH

61 KonTponbras pabora: "[lokazarensHas | 75.12.2004
¢yukuus. [lokasarenbHble ypaBHeHUS"

62 Jlorapugm umncna. CoiicTBa Jorapudpma 1 25.12.2024

63 Jlorapudm uucmna. CoiicTsa jorapudpma 1 13.01.2025

64 Jlorapudm umncna. CoiicTBa Jorapudpma 1 13.01.2025

65 JlecsaTuuHbIC U HATYpAIbHBIC JTOTAPUPMBI 1 15.01.2025

66 JlecaTuuHble U HaTypaJIbHBIE JOTapH(PMbI 1 15.01.2025

67 [IpeoOpa3oBaHue BbIpaxeHHH, 1 20.01.2025
coJepxKalux Jorapugmal

68 [TpeoOpa3oBaHue BHIPAKEHHIA, i 20.01.2025
CoJIepKaIIuX JTOTapu(pMbI

69 [IpeoOpa3oBaHue BbIpaXEHHH, | 2 01.2025

coJepKalux JorapuQmol




Jlorapudgmuueckas QyHKIus, eé

70 . 22.01.2025
CBOIiCTBA U rpaduk

71 .HOl"flpI/I(bMI/I‘IeCKa}I byskms, eé 27.01.2025
CBOIiCcTBa U rpadux

7 Hcnons3oBanue rpaibmca byHKIMAN 1715 27.01.2025
pelIeHus ypaBHEHHHA

7 Hcnonb3oBanue rpaibmca GyHKIUYT 1715 29.01.2025
pelIeHHs ypaBHEHHUH
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI PEIICHUS 29.01.2025
Jorapu(pMHUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/IbI PEIICHUS 03.02.2025
JorapupMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHHUS.

76 OCHOBHBIE METO/IbI PEIICHUS 03.02.2025
Jorapu(pMUUECKUX ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IbI B prHeHI/II/I 05.02.2005
Jorapu(pMHUECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TTEpEXObI B prHeHI/II/I 05.02.2025
JorapupMUUECKUX YpaBHEHUI
KonrpomnsHas padora:

79 "Jlorapudmuueckast GyHKIIHSL. 10.02.2025
Jlorapudmuueckue ypaBHeHus"

20 Cunyc, KOCHHYC, TAHT'€HC U KOTAHT€HC 10.02.2025
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 12.02.2005

YHUCJIOBOTO apryMCHTA




ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC

82 12.02.2025
YHCIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC 17.02.2005
YHCIOBOr0 apryMeHTa
TpuronomeTpuveckas OKpy>KHOCTb,

84 ONpeAesIeHuE TPUTOHOMETPUUECKHUX 17.02.2025
(YHKIMI YUCIOBOTO apryMeHTa
TpuronomeTrpuveckas OKpy>KHOCTb,

85 onpeJieJICHuEe TPUTOHOMETPUUYECKHIX 19.02.2025
(GYHKIUI YHCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE 19.02.2025
bopmybI

27 OCHOBHBIE TPUTOHOMETPUYECKHE 26.02.2025
hopMyIIBI

28 OCHOBHBIE TPUTOHOMETPUUECKHE 26.02.2025
(bopMyJIbI

29 OCHOBHBIE TPUTOHOMETPUYECKHE 03.03.2025
bopMmybI

90 HpeO6p330333HI/Ie TPUTOHOMETPUUYECKUX 03.03.2025
BBIpA)KEHU I

91 Hpeo6pa3033aHI/Ie TPUTOHOMETPUYECKUX 05.03.2025
BBIpOKEHU I

9 Hp606p330338HI/Ie TPUTOHOMETPUUYECKUX 05.03.2025
BbIpQ)KEHU I

93 HpeO6p330333HI/Ie TPUTOHOMETPUUYECKUX 10.03.2025
BBIpA)KEHU I

94 Perienue TpUroHOMETPHUYECKUX 10.03.2025

YpaBHEHUI




Pelenne TpuroHOMETpUIECKUX

95 . 12.03.2025
ypaBHEHUU

96 Pemenue ”prFOHOMeTpI/I‘IeCKI/IX 12.03.2005
ypaBHEHUU

97 Pemenue ”prFOHOMGTpPI‘IeCKHX 17.03.2005
ypaBHEHUH

08 Pemenue TpHrOHOMeTqueCKI/Ix 17.03.2005
YpaBHEHUU

99 Pemenue ”EpPIFOHOMeTpI/I‘IeCKI/IX 19.03.2025
ypaBHEHUU

100 Pemenue EpI/IFOHOMeTpI/ILIeCKI/IX 19.03.2005
ypaBHEHUU
KonTponbnas pabora:

101 "TpPUrOHOMETPUUYECKNE BBIPAKEHUS U 31.03.2025
TPUTOHOMETPHUUECKHUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocienoBarebHOCTEH. MeTon 31.03.2025
MaTEeMaTHYECKON HHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 nocjeaoBaresbHOCTH. McTopus ananuza 02.04.2025
0ECKOHEYHO MasbIX

104 Apudmernueckas mporpeccus 02.04.2025

105 ['eomeTpuueckas nporpeccust 07.04.2025
b

106 €CKOHEYHO yOBIBaIoIas 07.04.2025
reoMeTpuuIecKas mporpeccus

107 Cymma GCCKOHC:{HO yObIBaromeit 09.04.2025
T€OMETPUUECKOU MPOTpeccuu

108 JIMHEHBIN U SKCIOHEHIIUAJIBHBIA POCT. 09.04.2025




Yucio e. Dopmyiia CI0KHBIX IPOLEHTOB

JIMHEHBIN ¥ SKCHOHEHIUAJIBHBIN POCT.

109 14.04.2025
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB
Hcnons3oBaHue Nporpeccuu 1iis

110 pEeIIeHUs PeaIbHBIX 3a7a4 IPUKIIaTHOTO 14.04.2025
Xapakrepa

11 'I'<0HTp0JH>Ha51 pa0ora: ) 16.04.2005

ITocnenoBaTrenbHOCTH U IPOTPECCUH

112 HenpepsiBHbIC (DYHKITMN ¥ MX CBOWCTBA 16.04.2025

113 Touka pa;13p1;113a. AcuMnTOTH rpaduKoB 21.04.2025
byHKIMA

114 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA 21.04.2025
OTpe3Ke

115 CaoiicTBa (DyHKIIUI HEMPEPHIBHBIX Ha 73.04.2005
OTpe3Ke

116 MeTto MHTEpBaIOB JUIsl pELICHUs 3.04.2025
HEPABEHCTB

117 Metoa uHTEpBAJIOB ISl peILICHHS 28.04.2025
HEPABEHCTB

118 MeTto MHTEpBAJIOB ISl pELICHUS 78.04.2025
HEPaBEHCTB

119 HpI/IMerHI/IC CBOMCTB HENIPEPBIBHBIX 30.04.2025
(GYHKUMN 1715 pelieHus 3a1aq

120 HpI/IMeHveHI/Ie CBOWCTB HETIPEPBIBHBIX 30.04.2025
(byHKUMN 1715 peleHus 3a1a4

121 [lepBas u BTOpasi NpoU3BOIHbIE (PYHKLINU 05.05.2025

122 Onpenenenue, reOMETPUYECKUI CMBICIT 05.05.2025

MIPOU3BOAHOMN




Onpenenenue, GU3NUECKUN CMBICIT

123 . 1 07.05.2025
IPOM3BOTHON

124 VYpaBHeHHE KacaTeIbHOU K IpapuKy 1 07.05.2025
byHKIIUN

125 YpaBHeHHUE KacaTeNbHOU K TpapuKy | 12.05.2005
byHKIMHA

126 [Tpon3BoIHBIE 3TIEMEHTAPHBIX PYHKLUIH 1 12.05.2025

127 [TpousBoHbIE JI€MEHTapHBIX (PYHKUINN 1 14.05.2025

128 [Tpou3BoHas CyMMBI, Hponsseneljml, 1 14.05.2005
YaCTHOT'O M KOMIIO3HIMHU (PYHKIUH

129 [Tpon3sBoHas cyMMBl, HpOI/ISBeI[eI;II/I}I, 1 19.05.2025
YaCTHOI'O M KOMIIO3UIIMU (YHKLIUH

130 [Tpon3BoHAs CyMMBI, npomBez{tem[, i 19.05.2005
YaCTHOTO ¥ KOMITO3UIIMA (QYHKIIUH

131 Konrponsnas padora: "[IponszBoanas” 1 1 20.05.2025

132 [ToBTOpEHME, O606III€HI:I€,” ) | 21.05.2005
cucTeMaTH3alys 3HaHUi: "YpaBHEHUs

133 [ToBTOpeHME, 0606meHI:Ie," ) | 21.05.2025
cucTeMaTH3anus 3HaHui: "OyHKIIH

134 HToroBas KOHTpOJIbHAsA paboTa 1 1 22.05.2025

135 HtoroBast KOHTpoJibHAs paboTa 1 1 22.05.2025
IT

136 OBTOpEHHE, o606meHI/vIe, 1 26.05.2025
cUCcTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME




11 KUIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IMpakTHueckue
padoThI

JlaTa
U3yYeHHS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeneHne TPOU3BOTHON K
WCCIIEIOBAaHHIO (DYHKIIHMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

02.09.2024

[IpumeneHnre nponu3BOIHOMN K
UCCIeI0BaHMIO GYHKIHI Ha
MOHOTOHHOCTb M SKCTPEMYMBbI

02.09.2024

IIpuMeHeHne Npon3BOIHOMN K
uccaea0BaHuio QYHKITN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

04.09.2024

IIpuMeHeHne Mpou3BOJHON K
UCCIIeTIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

04.09.2024

[IprumeneHne nporu3BOAHON K
UCCIIeI0BaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

09.09.2024

[IpumeneHnue npou3BOIHOMN K
UCCIe0BaHI0 QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

09.09.2024

Haxoxnenne HanOOJIbIIETo U

HAaUMEHBIIIETO 3HAYEHUS! HEMPEPHIBHOM

GyHKIIUN Ha OTpe3Ke

11.09.2024

Haxoxnedue HanOOJIbILIErO U

11.09.2024




HaWMEHBILIETO 3HAYECHUS HETIPEPBIBHOU
(byHKINU Ha OTpe3Ke

Haxoxnenune HanOoIIbIIero u
HAMMEHBLIETO 3HAYCHUS HETIPEPHIBHOM
(GYHKLINU Ha OTpe3Ke

16.09.2024

10

Haxoxaenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIMHA Ha OTPE3Ke

16.09.2024

11

Haxoxnenne HanOOJIbIIEro u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
GYHKIIUN Ha OTpe3Ke

18.09.2024

12

Haxosxnenne HauOobIIero 1
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

18.09.2024

13

[IpumeHeHne MPON3BOTHOM JIJIst
HAXO0X/ICHUS HAWTYYILIEro PEeIIeHUs B
MPUKIIATHBIX 3a7a9ax

23.09.2024

14

[Ipumenenue nporu3BOIHOMN IJIst
HaXOJK/JICHUS HAWJTYYIIIEerO PEIICHUS B
MPUKJIAIHBIX 33/1a4ax

23.09.2024

15

IIpuMeHeHne NpoOu3BOIHON s
OTpezieNIeHUs] CKOPOCTH U yCKOPEHUS
npoiiecca, 3alaHHOro (popMysIoi UiH
rpadgukomM

25.09.2024

16

IIpuMeHeHne Npou3BOJHON s
OTpezieNIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOro GopMyJIoi Uiu
rpadukoM

25.09.2024




30.09.2024

17 Komnoszumus ¢pyHKImii

18 Komnozumus GpyHKImii 30.09.2024

19 Kommo3urus GpyHKIwiA 02.10.2024

20 FCOMeTpI/I‘IeCIfI/Ie 00pa3bl ypaBHEHUH Ha 02.10.2024
KOOPJMHATHOM TIOCKOCTH

21 FGOMCTpI/I‘-IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 07.10.2024
KOOpPJMHATHOM TJIOCKOCTH

2 Konrponsnas pabdora: "HccnenoBanue 07.10.2024
(YHKUIMH C TOMOIIBIO TPOU3BOAHOM"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO 09.10.2024
MEepPBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX 09.10.2024

24 ¢ynxuii. [IpaBuna HaxoXkaAEHUS
NePBOOOPA3HBIX
[TepBoOOpa3HbIe IEeMEHTAPHBIX 14.10.2024

25 ¢dbynkuii. [TpaBuna HaXOXACHUS
IEpBOOOPA3HBIX

2% Nurterpan. ['eomeTpudeckuii CMbICT 14.10.2024
UHTErpana

7 Beruucnenue onpenenéHHoro HHTerpaia 16.10.2024
o ¢popmyie Hrrorona-Jleitbuuia

73 Brruncnenue onpeiennéHHOro HHTErpana 16.10.2024
no ¢popmyne Hetorona-Jleiibauma

29 [Ipumenenue uHTErpaa s 21.10.2024

HAXO0XJICHUS TUIOMIaIel TUIOCKUX QUTyp




IIpumeHeHue nHTErpaa st

21.10.2024

30 HaXO0X/I€HNs 00bEMOB r€OMETPUUYECKUX
Ten

31 [Tpumeps pemenunii nuddepeHImanbHbIX 23.10.2024
YpPaBHEHUU

1 [Tpumepsl pemieHuit AudpepeHnrnaIbHbIX 23.10.2024
ypaBHEHHH
MaremaTuueckoe MOAEINPOBAHNE 06.11.2024

33 peabHBIX MPOLIECCOB C MTOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

34 Konrponsnas pabora: "[lepBoobpasnas 06.11.2024
u uHTerpan”

35 Tpuronomerpuueckue GyHKIIUHA, UX 11.11.2024
CBOMCTBA U rpaduKu

36 Tpuronomerpuieckne GyHKINHU, UX 11.11.2024
CBOIicTBa U rpaduKu

37 Tpuronomerpuyeckue GyHKIHH, UX 13.11.2024
CBOMCTBA U rpaduKu

13 Tpuronomerpuyeckue GyHKIUH, UX 13.11.2024
CBOMCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX 18.11.2024
CBOIcTBa U rpaduKu
OT60p KOpHEI TPUTOHOMETPHUUECKHIX 18.11.2024

40 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX 20.11.2024

41 YpaBHEHUH € MOMOIIBIO

TpI/IFOHOMeTpI/I‘IeCKOﬁ OKPY’KHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECKHIX 20.11.2024

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKOH OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHIX 25.11.2024

43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pelnienue TpuroHOMETpUYECKUX 25.11.2024
HEPaBEHCTB

45 Pemenne TpuroHOMeTpUYECKUX 27.11.2024
HEPABEHCTB

46 PeleHne TpUroHOMETPUIECKUX 27.11.2024
HEPABEHCTB

47 Pemienue TpuroHoMeTpUYECKUX 02.12.2004
HEPaBEHCTB
Konrponsnas padora: "I 'paduku

48 TPUTOHOMETPHUSCKUX (PYHKITHIA. 02.12.2024
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METO/BI PELLICHUS 04.12.2004
II0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEIIEHUS 04.12.2004
NOKa3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PEILICHUS 09.12.2024
MOKa3aTeIbHbIX HEPABEHCTB

5) OcHOBHBIE METO/BI PEILICHUS 09.12.2024
II0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/BI PEIICHUS 11.12.2004
Jorapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHHUS 11.12.2024




JorapupMHUUECKUX HEPABEHCTB

OCHOBHBIC METOJIBI PEIICHUA

55 16.12.2024
Jorapu(pMIUUECKUX HEPAaBEHCTB

56 OCHOBHBIE METO/IBI PEIICHUS 16.12.2024
norapu(pMHIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIIEHUS 18.12.2024
UppalMOHATILHBIX HEPABEHCTB

58 OCHOBHBIEC METO/IBI PEIICHUS 18.12.2024
UPPALMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS 3.12.0004
UpPaMOHATLHBIX HEPABEHCTB

60 OCHOBHBIE METO/IBI PEIICHUS 73.12.2004
UppalMOHATILHBIX HEPABEHCTB

61 ['paduueckue MeTo b1 pemelims[ 25.12.2004
UPPAUOHATIBHBIX YPaBHEHHUI

2 ['paduueckue MeTo b1 pemelumsl 75.12.204
UpPPaIMOHATLHBIX YPaBHEHHH

63 I'panueckue MeTobI peH:I’eHI/I}I 13.01.2025
NOKa3aTeIbHbIX YpPaBHECHUN

64 ['padrueckue METOIBI pEIICHUS 13.01.2025
IIOKa3aTeJIbHBIX HEPABEHCTB

65 ['paduueckue MeTo b1 pemerm 15.01.2005
JorapuPpMHUECKUX ypaBHEHUN

66 I'panaeckue METOBI perIeHus 15.01.2025
JorapupMHUECKUX HEPABEHCTB

67 ['padrueckue METOIbI pEeIICHUS 20.01.2025
Jorapu(pMUUECKUX HEPABEHCTB

68 ['padmyeckue METOABI pelICHHs 20.01.2025




MOKa3aTeIbHbBIX U JIOTapu(pPMUIECKUX
YpaBHEHUU

69

I'padrueckue MeTO bl peLIeHUs
HOKa3aTeIbHbIX U JIOrapu(pMUIECKUX
YpPaBHEHUU

22.01.2025

70

['padpuaeckue meToabl pemeHust
MOKa3aTeNbHbBIX U JOrapuMUYECKUX
HEPABEHCTB

22.01.2025

71

['padmyeckue METOABI PEeIICHUS
MOKA3aTeIbHBIX U JIOTapU(QMHUIECKUX
HEPABCHCTB

27.01.2025

72

KonrpomnbHas padora:
"HppannoHaibHble, IOKa3aTeIbHbIE U
JorapupmMHIECKue HepaBeHCTBA"

27.01.2025

73

KommnnekcHsble uncna. Anrebpandeckas u
TpUroHOMeTpHUUecKast (popMbl 3arucu
KOMIUIEKCHOTO YHCJIa

29.01.2025

74

KomriekcHbie uncina. Anredpandeckas u
TpUrOHOMETpHUUYecKas (OpPMbI 3aITUCH
KOMIUIEKCHOT'O YHCIIa

29.01.2025

75

ApudmeTrnueckue onepauu c
KOMIIVNIEKCHBIMHU YU CJIaMU

03.02.2025

76

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YHCIIAMHU

03.02.2025

77

N3006paxeHne KOMITJIEKCHBIX YHCEeT Ha
KOOPJMHATHOM TIOCKOCTH

05.02.2025

78

N3o00pakeHne KOMIUIEKCHBIX YHCeN Ha
KOOPAMHATHOMW ITOCKOCTH

05.02.2025




®opmyna Myaspa. Kopau n-oii ctenenu

79 10.02.2025
13 KOMIUIEKCHOTO YHCIia

20 ®opmysia Myaspa. Kopau n-oii crenenu 10.02.2025
U3 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHrne KOMIUIEKCHBIX YUCEI IS

81 peieHus: GU3NYECKux U 12.02.2025
reOMEeTPHUYECKUX 3a7a4

%) KOHT}::VOJIBHaSI pabora: "KomruiekcHbie 12.02.2025
qucia

83 HarypanbHble U 11ebIe yucia 17.02.2025

84 HarypanbHbie u 11enbie yrciia 17.02.2025

25 [TpumeHeHre MpU3HAKOB IETUMOCTH 19.02.2025
LEJIBIX YHUCEI

26 [IpumeHeHne MPU3HAKOB JAETUMOCTH 19.02.2005
LEJBIX YHCell
[IpumMeHeHue MPU3HAKOB JEIUMOCTH

87 26.02.2025
uensix urcesn: HOJl u HOK
[TpumeHeHre TPU3HAKOB JIETUMOCTH

88 26.02.2025
nenbix yncen: HOJ[ u HOK

29 [IpumeHeHne MPU3HAKOB JACTUMOCTH 03.03.2025
LEJBIX YUCEeJI: OCTATKH 10 MOJYJIIO

90 [IpuMeHeHre MPU3HAKOB JAEITUMOCTH 03.03.2025
LEJIBIX YHCEJI: OCTATKU 110 MOIYJIIO
[TpumeHeHre MpU3HAKOB JIETUMOCTH

91 LEJIbIX YHCEeIl: aropuT™ EBKuaa st 05.03.2025
pelIeHus 3a/1a4 B LENbIX YUCIax

9 Kontponbnas pabota: "Teopus menbix 05.03.2025

yucen"




93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

10.03.2025

94

Cucrema u COBOKYIIHOCTb ypaBHeHI/IfI.
PaBHOCHIBbHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUA

10.03.2025

95

OcCHOBHBIE METOJBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH paliMOHAIbHBIX
YpaBHEHUU

12.03.2025

96

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEH MppaIrimOHATbHBIX
YpaBHEHUU

12.03.2025

97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYMHOCTEHN MOKA3aTEIbHBIX
YpaBHEHUU

17.03.2025

98

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

17.03.2025

99

OcCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYMHOCTEH JIorapu(pMuyecKux
YPaBHEHUU

19.03.2025

100

OCHOBHBIE METOJIBI PEIICHUS CUCTEM H
COBOKYITHOCTEH Jlorapu(pMuuecKux
ypaBHEHUH

19.03.2025

101

IIpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4 U3
pa3INuHbIX o0JacTel HayKH U pealibHOM
’KM3HU, HHTEPIPETalus OTyYECHHBIX

31.03.2025




pe3yJIbTaToOB

102

[IprumeHeHne cuCTeM K pEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3InyYHbIX 00JacTel HAyKu U peanlbHON
JKU3HU, UHTEPIIPETALUs TOJIyYEeHHBIX
pe3yJIbTaToOB

31.03.2025

103

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3anyYHbIX 00JacTel HAyKu U peanbHON
JKU3HU, UHTEPIIPETALUs TOJTyYEeHHBIX
pe3yIbTaTOB

02.04.2025

104

KonTtponbnas pabora: "Cuctemsl
paloHaIbHbBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JOTapu(HMUUECKUX
ypaBHEHHH"

02.04.2025

105

PanmoHaneHbIe ypaBHEHHUS C
napaMmeTpamMu

07.04.2025

106

PanmonanbsHbIE HEpAaBEHCTBA C
rnapaMmeTpamu

07.04.2025

107

PamuonanbHbBIe CUCTEMBI C napamMeTpamMu

09.04.2025

108

HppauyoHanbHbIe ypaBHEHHUS],
HEpaBEHCTBA C MapaMeTpaMu

09.04.2025

109

HppanmoHanbHble CUCTEMBI C
napaMeTpamu

14.04.2025

110

[TokazarenbHbIC ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpamMu

14.04.2025

111

IToxa3arenbHbIE CUCTEMBI C
napameTpamu

16.04.2025




112

Jlorapugmuueckue ypaBHEHUs,
HEpaBEHCTBA C ITapaMeTpamMu

16.04.2025

113

Jlorapudmuueckre CUCTEMBI C
napameTpamu

21.04.2025

114

TpUroHomMeTpru4eCcKue YpaBHEHHUS C
rapameTpamu

21.04.2025

115

TpuroHomeTpuyeCKre HEPABEHCTBA C
napaMmeTpamu

23.04.2025

116

TpuronomeTpuyecKrue CUCTEMBI C
napameTpamu

23.04.2025

117

[TocTpoeHue u uccienoBaHue
MaTEMATHYCCKUX MOI[GJ'IGI71 PCATBbHBIX
CUTYalIMil C TOMOIIbIO YPAaBHEHUH C
napameTpamu

28.04.2025

118

[TocTpoeHue u uccienoBaHue
MaTeMaTUYECKUX MOJICJICH peatbHbIX
CUTYalIMil C TOMOIIBIO CUCTEM
YpaBHEHUH C MapaMeTpamu

28.04.2025

119

[TocTpoeHue u uccienoBanue
MaTE€MaTHYECKUX MOJEIIEH peabHbIX
CUTYaLMil C TOMOIIBIO CUCTEM
YpPaBHEHUH ¢ TapamMeTpamMmu

30.04.2025

120

Konrponbnas pabora: "3anaun ¢
napamerpamu”

30.04.2025

121

[ToBTOpeHmE, 0000IICHNE,
cucTemMaTu3anus 3Hanuii: "YpaBHeHus"

05.05.2025

122

[ToBTOpenwue, 0600mEeHNE,
cuctemMarusanus 3HaHui: "YpaBHenus"

05.05.2025




[ToBTOpenue, 06001IeHNE,

123 . 1 07.05.2025
cucreMarusanus 3Hanuii: "HepaBencrna"

124 [ToBTOpEHME, O606IH€HI:I€, | 07.05.2025
cucrtemaTtuzanus 3Hanuii: "HepaBenctaa"
[ToBTOpenue, 06001IEHNE,

125 cucreMarn3anus 3HaHui: "[Ipon3BoaHas 1 12.05.2025
U €€ npuMeHeHue"
[ToBTOpenwue, 06001IIeHNE,

126 cucremarusanus 3HaHuil: "[IponsBogHas 1 12.05.2025
u e€ npumeHeHue"

127 HToroBast KOHTpOJIbHAsA paboTa 1 1 14.05.2025

128 HtoroBast KOHTpoJIbHAs paboTa 1 1 14.05.2025
[ToBTOpenwue, 06001IeHNE,

129 cucremarusanus 3HaHuil: "MuTerpan u 1 16.05.2025
€ro npuMeHeHue"

130 [ToBTOpEHME, 0606H16HI:IG, 1 19.05.2025
cucreMaru3anus 3HaHuil: "OyHkuun"

131 [ToBTOpEHHE, o606meH1:16, | 19.05.2025
cucremaTu3anus 3HaHuil: "OyHkuun"

132 [ToBTOpEHwUeE, O606IJ_I€HIiIC, ) 20.05.2025
cHUCTeMaTH3aIvs 3HaHUI

OBIIEE KOJIMYECTBO HACOB I10 132 10

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

* Maremaruka: anredpa v Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Havasa MaTeMatudeckoro ananusa, 11 kmacc/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe 0011eCTBO
«M3parensctBO «IIpocBemienue»

Anrebpa u Havasia MaTemaTuueckoro ananusa 10 kmace/ FO. M. Konsarun, M.

B. Tkauesa, H. E. ®enopoBa u apyrue usa. [Ipocsemienne

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA
Kypnan "Maremarnka B mkosue"
MaremaTuka. py: CalT Jyisl yyaluxcs U npenojaaBaresieid MaTeMaTuKu

Kpatkuii cipaBoyHUK 110 ajredpe

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

Caiir infourok.ru

Caiit MynbTHypOK. py

Poccuiickuii o6pa3zoBarenbHbIi moprai . Karamor cnpaBodHO-

nH()OpPMaIMOHHBIX UCTOYHUKOB: http://school.edu.ru/
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