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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblli Kypc «Anrebpa U Hayajla MAaTeMAaTHYECKOrO aHAIM3a» SIBISETCA
OJIHUM M3 HauboJjee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iiero ooOpa3zoBaHUs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MbIIIJIEHUE 00Yy4aroNIMXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJIaJeBalOT
YHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS] B MAaTeMaTU4ecKou popme.

VYyebHblli Kypc anreOpbl M HadaJl MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/blBacT
OCHOBY JMJIi YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKHA, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJIECHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHUA U B
MOBCEHEBHOMN XM3HU. B TO *e Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHUS C MOMOILIBIO MHAYKIIMH U PacCykKIaTh NEAYKTUBHO, UCIIOJIb30BATh
00001IeHe W KOHKpETHU3alluio, a0CTparupoBaHWE U aHAJIOTUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone u3yuenus yueOHOro kypca «Anredpa M Hayansa MaTEMaTHYECKOTO
aHaln3a» OO0y4YaroIIMecs TMOJY4ar0oT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 337ad,
CaMOCTOSITEJILHOTO MOCTPOSHUSI MAaTEeMAaTUYECKUX MOJENEH peajbHBIX CUTYyallHi,
UHTEPHpETAllud  TOJIYYEHHBIX  pEUIeHUH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B TMpUpOJE, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCHUTATENBHBIM TOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcsi Kak uepe3 Y4eOHbI MaTrepual, CIOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK U yepe3 crneuu@uky ydeOHOH
NEeSATEIbHOCTH, TpeOyromel MNpOoJOJDKUTEILHOM KOHILIGHTpAUMKW BHUMAHMS,
CaMOCTOSITENIBHOCTH, aKKypPaTHOCTH W  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3ynbTar.

B ocHoBe MmeTtonuku oOydeHHs aiaredpe M HayajlaM MaTeMaTH4YeCKOTo
aHaJIM3a JISKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykType yuebHOro kypca «Ainredpa W Hadajga MaTeMaTHYECKOTO
aHaJln3a» BbIIEICHBI CIEAYIOUINE COAEpKaTeIbHO-METOANUECKUe TuHNM: «Yucna
U BBIYUCIICHUS», «DyHKINUU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa u  JioTHKa». Bce OCHOBHbBIE



COJIEPKATETHHO-METOIMYECKHE JIMHUU HW3YYalOTCS HAa NPOTSDKEHUH JBYX JIET
oOy4eHus: Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
Apyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TeMaMU U pasienamu. [laHHBIHI
y4eOHbI Kypc SBISI€TCS MHTETPATUBHBIM, IOCKOJIbKY OOBEeIuMHSET B cebe
COJepKaHUE HECKOJbKUX MAaTeMaTWYeCKHX MAMCLUMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHS, MAaTeMaTHYECKUH aHajmu3, TEOPHs MHOKECTB, MaTeMaTHYecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIPOKUM MaTeMaTHUECKUM aIllapaToM, Y HUX MOCIEI0BaTeNbHO GOPMHUPYETCS U
COBEPILEHCTBYETCSI yMEHHE CTPOMTb MAaTeMaTHYECKyl0 MOJIENb PpPealbHOH
CUTYyalluM, IPUMEHTh 3HAHUS, MOJTY4YEeHHbIE IPU U3yYeHUH Y4eOHOTo Kypca, JUis
pEIIEHHS CAaMOCTOSTEIEHO C(HOPMYITMPOBAHHON MAaTEeMAaTUYECKOH 3a/1auH, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-MeToANYeCKasl JIMHUS «Uuciaa ¥ BBIYMCICHHUS» 3aBEpIlacT
¢dopMHpoBaHNE HABBIKOB MCIOJIB30BAHUS ACHCTBUTEIBHBIX YUCEI, KOTOpOe OBLIO
HAYaTo Ha yPOBHE OCHOBHOTO 001Iero oopasosanus. Ha ypoBHe cpeanero odiero
oOpa3oBaHusi 0coboe BHUMaHue ynenseTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATIFHBIX BBIYMCICHHH, BKJIIOUYAIONIMX B CE0S MCIOJIB30BAHUE PA3TMYHBIX
dopMm 3amMcu 4yMcaa, YMEHHUE JelaTh NPUKUIKY, BBIMOJIHATH NPUOIMKEHHBIC
BBIYUCIICHUS, OLEHUBATh YUCIIOBBIC BBIpAXKEHUSA, pabOTaTh ¢ MaTEeMaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXECTBa HATypPAJbHBIX, IICIIBIX,
pAallMOHANBHBIX ~HM  JICHCTBUTENBHBIX  YHCEN  JOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHceld. B KaXIoM M3 OSTUX MHOXECTB paccMaTpUBAIOTCA
CBOWMCTBEHHbIE €My crHenupuyeckue 3aJadd U ONepaluu: JelieHHe Haleo,
ONEpUPOBAHME OCTATKAMHU Ha MHOXKECTBE LENbIX YHCEN, OCOoOble CBOICTBA
PAIMOHATFHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETHUSCKIE ONEPAIlUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronapss mociegoBaTeNbHOMY PACHIMPEHHIO Kpyra HCHOJb3yeMbIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMH MX NPHUMEHEHUS JIsS PEIICHUS Pa3lIuyHbIX 337134
dopmupyeTcsi peACTaBICHHE O SAMHCTBE MATEMAaTHKU KaK HayKd U €€ poJiH B
MIOCTPOCHHH MOJIENICH PEabHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKPETH3aIHSI.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEaIM3yeTCs] Ha NPOTSHKEHHH BCETrO
oOy4yeHHs] Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B Ka)JIOM
paznene IIporpamMmbl MpexyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibrare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMoOHANIBHBIX, HMPPALMOHAIBHBIX, I[OKAa3aTeNbHBIX, JOTApU(IMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUIl, HEPABEHCTB U CUCTEM, a Takxke 3ajad,
cojepxamux mapamerpsl. llodydeHHble yMEHMS IIMPOKO HCIOJB3YIOTCS MpU
UCCIIeIOBaHNH (DYHKIIMK C TIOMOIIBIO TIPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHH.
JanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATh  pacu€Ttel 1Mo  QopmyiaMm, MpeoOpa3oBaHUS  palMOHANbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAXKEHUI,
colepXaluxX CTeneHu U Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  ANTOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS OOy4arolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxJieHuid, pabOThl C  CHUMBOJIbHBIMU  (GOpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npemsaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI [UJISl pEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

CopepxarenbHo-MeToAnYeckass JUHUA «DyHKIMM U TpaQuUKU» TECHO
NeperuieTaeTcss ¢ JAPYrMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIECA0BATEIBHOCTh U3YyUEeHHs MaTepuaia. VM3yueHne cTeneHHou,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHA, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU 7S pEIICHUs 3a7ad U3 JPYTHX Y4eOHbIX
MIPEAMETOB U PEAJbHOM KU3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTUYECKUM aHAJM30M,
TaKk U C pEHIeHHEeM YypaBHEHM M HepaBeHCTB. [Ipu »ToM OosibllloE BHUMaHUE
ynensieTcs: (GopMHpOBaHUIO YMEHHUS BBIpaKaTh (POpMYJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIYYCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
YW HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOT .

ConepxarenbHas nuHUs «Havanma mMareMaTM4eckoro aHaiu3a» MO3BOJISET
CYIIECTBEHHO PAaCUIMPHUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ady,
JOCTYIIHBIX 00yYaroluMcs, TaK KaK y HUX MOSABIISIETCS BO3MOKHOCTb CTPOUTH
rpauKy CIOXHBIX (PYHKIMHA, ONPENEeNiaTh HMX HAUOONbIINE W HAWMEHBIIHE
3HAYEHHsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HaXOOUTh CKOPOCTH U
YCKOpeHHsl TpoueccoB. JlaHHas colepkKaTeiapHas JUHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MAaTEMAaTHYECKUX MOJEIEN pealbHbIX CHUTYalHi,
IIO3BOJIIET HAXOAWTh HAWIy4Yllee pEleHWe B MPUKIAAHBIX, B TOM YHCIIE
COIIMAJIbHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMU MaTe€MaTU4YeCKOIro
aHanM3a CIoCOOCTBYET pa3BUTUIO aOCTPAKTHOrO, (OPMabHO-JIOTMYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU paCHoO3HABATH MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIIAIOIIMXCS pe3yJbTaTaxX, MOJIYYEHHBIX B XOJA€ pPa3BUTHS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBA U JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHOKECTBEHHbBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBLHON MaTeMaTHKU
U TpearaloT HamOosee YHUBEPCAJIBHBIM S3BIK, OOBETUHSIOUINI BCE pa3lesbl
MaTeMaTHKd H €€ TNPUIOKEHHM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO nath
BO3MOXKHOCTh OOy4arolieMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTeMaTWKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTHKW KaK HayKd CIEAyeT MpU3HAThH
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIEHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B yue6HOoM Kkypce «Anrebpa W Hayajla MaTeMaTUYECKOTO AaHAIN3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE MPU3BAHbI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peabHBIX
CUTyallud, MCCIEAOBAaHUS JTUX MOJENeHd C TOMOIIBI0 ammapara airedopel u
MaTEeMaTHYECKOr0 aHallh3a, WHTEPIPETAlMH TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KXK/IbIN U3 Pa3/IejoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs AJIA pelieHus] MpUKIaAHbIX 3anad. [lpu
peUIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJII0JaTeIbBHOCTh, yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
WCIIOJIP30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIlecCe U3yUYEeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayaa
MaTeMaTHYECKOTO aHAIN3ay.

Ha wusyuyenme yuebHOro kKypca «Anredbpa ¥ Hayaia MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXXAHME OBYUYEHUA
10 KITACC

Yucaa v BbIYMCICHUSA

Pannonanbabie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE NIPOOHU, MPOIIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld W TPOLIEHTOB st
pELIEHUs NPUKIAIHbIX 3aa4 U3 Pa3JINYHbIX OTpaACiei 3HAHUW U PEaJIbHON KU3HMU.

JelictButenpHble  4uciia. PanuMoHalbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckre  omepanyy ¢ JCUCTBUTECIBHBIMA  4YHMclaMd.  MoOyib
JNEUCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubmmkEHHBIC BRIYMCIICHUS, MMpaBUia
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1nenbiM nokazareneM. buHoM Herotona. Hcnosbe3oBanue
NOJIXOAIIECH (POPMBI 3aIMCH IEUCTBUTEIBHBIX YMCEN AJISl PEIICHUS MTPAKTUIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm uymcna. CpolictBa norapudma. JlecaTuuHble W HaATypasbHbIC
JoTapu(pMsbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CiencTBus. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JlenmeHue MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIINX CTENIEHU U KOPHH.

HppanmonansHbie YPaBHEHHS. OcCHOBHBIE METOBI pemeHus
VPPalHOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJIbl PEIICHUS MOKA3aTEIbHbBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALTUX JIOTapU(MBbI.

Jlorapupmuueckne YPaBHEHHS. OcHoOBHBbIE METO/IbI peLIeHUs
Jorapu(MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMH. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUHl. OmnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJICHUE €r0 3HAUYECHHsI, IPUMEHEHUE OIPEACIIUTENS s pPEeLIeHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUHU. PelieHue NpUKIAIHBIX 33aa4 C IOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IMIOCTPOCHHOW MOJENU C
NOMOILBIO MaTPHIL U OIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKHUX MOJENIEN PEANbHOM CHUTyalMd C IMOMOIIBIO
YPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3JIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUN U TPAPUKH

Oynkuus, crnocoObl 3amganus (yHKIUU. B3aumHO o00paTHbBIE (QYHKIHH.
Komnosunust ¢ynkuuit. 'paduk dyHkmu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpauKoB GYyHKITUH.

OObnacTh ompenenaeHus U MHOXECTBO 3HaueHUil Qynkuuu. Hymm Qyskumu.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE U HEeu€THbIe (yHKIUU. [lepuoanueckue
byaknun. TIpoMexyTkn MOHOTOHHOCTH (YHKIIMA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbosbiiee 1 HauMeHblee 3Ha4yeHus: PyHKIIMU Ha IPOMEXKYTKE.

JluneiiHas, KBaJpaThyHas W JpOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHUE UX IpauKoB.

CrenenHast pyHKIMS C HATypaJbHBIM M IENBIM MOKa3zarenaeM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OiM CTENEeHU Kak (PyHKIUM OOpaTHOMU
CTEIIEHU C HATYpPAJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u jorapupmuyeckas (yHKIHMHU, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUN A peIICHUS] YpaBHEHHIA.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUMNA YUCIOBOIO apryMEeHTA.

QOYHKIMOHAIIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U  SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MATEMAaTUYECKOTO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTnueckast 1 TeOMETpHUECKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpHYeCKOn
nporpeccu. JIMHEMHbIA U SKCIIOHEHIIMAIIBHBIN pOcT. Hncino e. Dopmyia CII0KHBIX
npoueHTOB. Vcrnosib30BaHWE TPOrpeccuy Ui  PEIICHUS peajibHbIX —3aJad
IPUKJIAJHOTO XapakKTepa.



HemnpepriBHble (GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIMH 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMETpUUECKUN U
buznyecKuii CMBICT MPOU3BOIHOMN. YpaBHEHHE KacaTeNbHOM K rpa@uKy QyHKINH.

[TpousBogubie  anmeMeHTapHbiX  ¢yHKiui.  [IpousBomHas  cyMMBbl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA.

MHokecTBa M JIOrHKA

MHoxecTBO, onepanyy HaJ MHOXECTBAMM M MX CBOMCTBA. JlnarpaMmsl
Oiinepa—Benna. [IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHHs PEANBHBIX MPOLECCOB W SABJICHWUW, IPU PELICHWM 3a7a4 W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHMUS.

11 KJTACC

Yucaa v BbIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne npu3HAKOB NEIUMOCTH LIENBIX
yuces, HauOoJpiuik ol nenutens (nanee — HOJl) m HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa uist pemeHus
3a7a4 B LIEJIBIX YUCIIaX.

Kowmrmnekcaple uuncna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(METHYEeCKHE OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1ad.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT100p  KOpHEHl  TPUTOHOMETPUYECKUX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpuieCKnX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUA TOKAa3aTelIbHBIX U  JIOTapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUSI CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUIECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3a/ad U 3a/ad U3 Pa3Iu4HbIX o0JacTeld HayKd M peaJbHOU
JKWA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YyJIbTATOB.

DYyHKUMH U TPaPUKH

I'paduk xommozunum GyHkuA. ['eomerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKINHN, UX CBOWCTBA U TPadUKH.

['padprueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsI HMCCIENIOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUU 3aJa4 W3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Havana MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCThH U
3KCcTpeMyMbl.  HaxokaeHue  HamOOJBIIEr0 W HAUMEHbBIIErO0  3HAYCHUM
HENpPephIBHON (YHKIIMH HAa OTPE3KeE.

[IpumMeneHne NPOU3BOJHOM U HAXOXKACHUS HAWJIy4dIllIero pEIICHUs B
NPUKIAIHBIX 3a/Jadax, Il ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3aaHHOTO (DOPMYIION HIIH TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaX0xaeHUS TEPBOOOPA3HBIX.

HNnTerpai. ['eomeTpuueckui CMBICII VHTErpala. Brruucienue
onpeaenéHHoro uuTerpaia o gpopmyne Herotona-Jlebuua.

[IpumeHeHue wHTErpana A HAXOXKIEHUs IUIOWAAell MIocKkux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJL.

[Tpumepsr pemenuid auddepeHINanbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOILECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YPaBHCHUU.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaAOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4I€HAa  POCCHMCKOTO  O0OImIecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHU,
NpoIeAyp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYroe€), yMEHHeE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KIAHCKOM HIEHTHUYHOCTH, YBAXEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUUCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOIO IMOBEJACHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OYyAYIIErO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHU, PacCy ACHUN, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuyHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHUS TMPUMEHATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3710pOBOT0 U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370POBBIO (30POBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATHH W
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOJIIO0Us, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur U peaiu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb U CHOCOOHOCTh K  MareMaTHYeCKOMy  OOpa3oBaHMIO U
caM0oOOpa30BaHHUIO HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMUECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COLIMATILHO-)KOHOMHYECKUX IPOLECCOB HA COCTOSHUE IMPHUPOJHON M COLMAIBHOU
Cpelbl, 0CO3HaHME II100AJIBHOI0 XapaKTepa 3KOJIOTNYECKUX MPOoOieM, OpHUEHTALHS
Ha IPUMEHEHHE MAaTEeMaTHMYECKUX 3HaHMM i1 peleHus 3azad B oO0JjacTu
OKpY)KaroIlel cpeapl, IUIAaHUPOBAHHUE IIOCTYIIKOB M OLEHKHM HX BO3MOKHBIX
HOCJIEACTBUM JUIsl OKPYKAIOUIEH cpeabl;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHOM  NpPAKTUKH, [OHUMaHHE
MaTEMaTHYECKOM HayKM Kak c@epbl 4YeIOBEUECKOH MAESTENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LUBWIM3ALMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKM ¥ MaTeMaTU4YeCKOW KYJbTypOM Kak CpEIACTBOM IO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAMBUIYAJIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble Jlornyeckue aeicTBus:

BBISIBISIT M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATUH, OTHOLIEHUM MEXIy HNOHATUIMH, (QOpPMYIUPOBATH
olpezeNieHus MOHATUH, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJ11 0000IIEHUS U CPAaBHEHUS, KPUTEPHH MPOBOUMOTO aHAJIH3a;

BOCIPUHUMATh,  (OPMYyIUPOBATbH U  MPEoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBIIITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, IpeUlaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUECHHM, YMO3AKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJIUTE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MMPOTUBHOI'0), BEICTpAaUBaTh apryMEHTALIMIO, IPUBOIUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;

BbIOMpaTh crmoco0 pelmieHusi ydeOHOW 3amayM  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEUIEHMs, BbIOMpaTh Haumbojee MOAXOMALMH ¢  Yy4ETOM
CaMOCTOSITEJIBHO BBIJICIIEHHBIX KPUTEPUEB).



ba3zoBble ucciegoBaTeIbCKUE AeCTBUA:

UCIOJIBb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OPMYTUPOBaTh OOOOIICHNS] W BHIBOJABI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHHS, WCCICAOBAaHWS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHU;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IIpPOLIECCa, a TaKXKe BbBIABUTATH
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nunpopmanmeii:

BBISIBIIATH JAeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUIOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpUPOBaTh HMH(GOPMALIMIO, MPEACTABIATh €€ B pa3IuyHbIX (PopMmax,
WLTIOCTPUPOBATH TpapuiecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIEC YHHBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

OoOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHusI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJAYy PEIICHUS 3aJayd,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIa€MOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBAaTh HJEH, HAaIleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTMX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPECTABIIATh PE3YIbTAThl PEIICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MPE3EHTAIlMU U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4E€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUIA ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcmr KaKk  OCO3HAHUS
COBEPIIIAEMBIX JACHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ylibTaTa PEHICHUS
MaTeMaTHYeCKOH 3a1a4u;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HAWJICHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPHUUHBI
JOCTHKCHUSI WIIM HEJOCTHKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBmecTHAasI 1eATEIbHOCTD:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATBHON
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TNPUHAMATh IEIb COBMECTHOM
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpenessiTh
BUJIBI pabOT, JIOTOBApUBATHCH, OOCYX IaTh TMPOIECC U PE3yIbTaT PpabdOThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» H UWHBIC), BBHIIOTHATH CBOIO YacTh pabOTHl U
KOOPJAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMH YICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kjacceoOydaromuiicss MOJYYUT CIICIYIOIINAE
IpPEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIA3ay:

Yucsa v BBIYMCIICHUS:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHEeYHas
nepuognyeckas JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PALMOHAIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHSATH JpoOW ¥ TIPOIECHTHI [JIs PEIICHHWS MPUKIAIHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUU U PEATTbHOU KU3HU;

NPUMEHSATh NPUOIKEHHBIE BBIUMCICHUS, TPABUIIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BbIYUCICHU;



CBOOOAHO OMEpUpPOBATh TMOHSITHEM: CTEMEHb C ILEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENIBHBIX YNCEN JJISl PEIICHUs
NPaKTUYECKUX 3a]a4 U NPEJCTABICHUS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHEM: CTETMICHb C PAIIMOHATBHBIM MIOKA3aTEeNIEeM;

CBOOOZHO OMEpPUPOBATh TMOHATUSAMU: JorapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOTO apTyMEHTA;

ONEpUPOBATh MOHITHAMU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3dU4HbIE METOAbl PEIICHHS PpalUOHAIBHBIX U JAPOOHO-
paUMOHAIBHBIX ypPaBHEHUH, NPUMEHATh METOJ WHTEPBAJIOB Uil PELICHUSA
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C IedbiMH KO3 (dUIMEeHTaMH, KOPHH MHOTOWIEHa, MPUMEHSThH
JIeJIEeHME MHOTO4YWIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEWHBIX YPaBHEHWI,
MaTpuLa, ONpPENEIUTENb MATpULbl 2 X 2 U €ro IeOMETPUYECKUHA CMBICII,
WCITIOJI30BaTh CBOMCTBA ONpENEHUTENS 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENH [UIsl PELIEHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHU,
MOJIECJINPOBATh PEABHBIE CUTYallUHd C IOMOIIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEHECIMTEIIEH,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YJIBTAT;

UCIIONIb30BaTh CBOWCTBA JICHCTBUH C KOPHAMU JJs MPeoOpa3oBaHUS
BBIPAKCHU;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAIMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOICTBa jorapudmoB s npeobpa3oBaHus
Jorapu(MUYECKUX BBIPAKCHH,

CBOOOZHO ONEPUPOBATh NOHATUAMM: HpPpALMOHAJIbHBIC, [TOKA3aTEIbHbIE U
jgorapu(pMUUECKr€e YpaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOIIbIO PAaBHOCUIIBHBIX
IIEPEXO0B WA OCYILECTBIISASA IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa30oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUI;

CBOOOAHO OINEpPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUIsl  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUI;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXECHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyH, HCCIEA0BAThH
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DyHKUMM U TPapuKu:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOObI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (QyHKUMNA, Trpapuk QyHKIHH,
BBITOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBaHus rpaduKoB PyHKINH;

CBOOOZHO OINEpPUPOBATH MOHATUAMM: OO0JIACTH OINPEAEICHUS M MHOMXKECTBO
3HaYeHUN PYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEUYETHbIE (YHKIUH,
nepuoandeckre QyHKINU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (pyHKIMM, HaumOOJbllee M HaMMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOZHO ONEpPUPOBATh NOHATUAMMU: CTEIEHHAs (QYHKIUS C HATYPAJIbHBIM U
HENBIM TOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM W LEJIbIM
nokasaresnemM, rpa@uk KOpHS h-0il CTeNeHM Kak (PYHKIHMH OOpaTHOM CTENeHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEepUpPOBaTh MNOHATUAMM: JIMHEHHAs, KBajgpaTW4yHas U JPOOHO-TMHEHHas
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIET0BAHUE U TIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO OIEpUpPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpaUKH, HCMHOJIb30BaTh MX Ipaduku A perieHus
YPaBHECHUI;

CBOOOZHO ONEpPUPOBATh MOHATUAMM: TPUTOHOMETPUUYECKAs OKPYKHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (yHKUMH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCHUMOCTEH NpU peUIeHUH 3a7ad U3 JPYIuX Y4eOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTHU MEX]ly BEIMUMHAMY;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOZHO OMEpUpOBaTh MOHATHIMH: apUPMETHUECKas U TeOMeTpUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETpUUECKasi MPOTrpeccHsi, TMHEWHBIN U
HKCIIOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX IPOLEHTOB, UMETh IPEJICTABICHHUE
0 KOHCTaHTE;

UCIIOJIBb30BaTh IPOIPECCUU JIs PELICHUs pEaJIbHbIX 3ajad IPUKIATHOTO
XapakTepa;



CBOOOZHO OMEpUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KakK aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJIHO OIEpUPOBaTh TOHSTHSIMHU: HENpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKLHSA, HEMpPEphIBHAs Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HENPEPHIBHBIX QYHKIUN ISl peLISHUs 3a]1ay;

CBOOOJTHO OMEpUpOBaTh TMOHITUSMHU: TIepBas U BTOpasi IPOU3BOIHbBIE
byHKIMY, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJICHUS, YACTHOTO U KOMIO3UILIUU
IBYX (DYyHKIMH, 3HATh TPOU3BOAHBIC FIIEMEHTAPHBIX (PYHKITUN;

UCIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJHON ISt
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar Jjisl OMUCAaHUs PEalIbHbIX
IPOLIECCOB U SIBJICHUM, NTPU PELICHUH 3aJ1a4 U3 APYTUX y4€OHbIX MPEIMETOB;

CBOOOZHO OMNEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTHUYECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonmy oO0yuenuss B11 KjacceoOydaromuiics TMOIYYUT CIIEIYIOIINE
IpEeIMETHbIE PEe3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOr0 aHAIU3ay:

Yucia 1 BIYUCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypaJbHbIX M LEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4MCel s peleHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJIbHBIE YHCIIA B PA3JTUYHBIX [TO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YWCia B aiaredpanyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(PMETHUECKUE ONEpalldi C HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUAMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUWH TPUTOHOMETPUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMEpPUPOBATH TMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (GOpPMYNBI  IJIE  PENICHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIIbHBIE CUCTEMbBI U CUCTEMBI-CICACTBUS, HAXOIUTh PEUICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUUYECKUX YpaBHECHUI 1 HEPABCHCTB;

pelarthb palOHAIIbHBIE, UPpALMOHAJIBHBIE, MOKa3aTEIbHBIE,
jJorapupMUYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS M  HEPABEHCTBA,
CoAEpIKaIKe MOYJIM U TapaMeETPhI;

MPUMEHSTH TpaduuecKre METObI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha s3bIKE alredpbl, COCTaBJIATh
BBIPDAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKUMH U TPaPuKu:

CTPOUTh Tpaduky KOMIO3UUMK (GYHKUUA C TMOMOUIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpPUYECKHEe 00pa3bl YpaBHEHHHI M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEpUpOBaTh TMOHATUSMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (QYHKIUUA JJIS MOJCIMPOBAHUS W HCCIEAOBAHUS PeabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKoOro aHajamu3sa:

UCI0JIb30BaTh MPOU3BOJHYIO JIJISl KCClIeIOBaHUs (YHKIIUA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbINIEE U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlIEero PELICHUs B
NPUKIAIHBIX, B TOM YHUCJE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, i
OMpeNeleHUus] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opmysol wiu
rpaduxom;



CBOOOZHO ONEepuUpoBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HAXOAWUTh NEePBOOOpa3HBIC AJIEMEHTAPHBIX (DPYHKUUNA U BBIYUCIATH
uHTerpan no gopmyne Hototona-JleliOnuna;

HAXOJUTh IUIOLIA/IN TIOCKUX (GUTYp U 0OBEMBI TEIl C IOMOIIbIO HHTETpaa;

UMETh IMpEeJCTaBIEHNEe O MaTeMaTHYeCKOM MOJACIUPOBAHUM Ha TpUMEpe
cocTaBiieHUs AU PepeHnanbHbIX YPaBHEHHUIA;

peliath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUATbHO-3KOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeCTBAMUA MaTEeMaTHUYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumenoBanuepasiejioB u
TEeMIIPOrpaMMBbl

KoanuecTBouacos

Bcero KonTtpoabHbiepadoThI

IIpakTnuyecknepadoTbl

DJIeKTPOHHBbIE

(undposbie)
o0pa3oBaTe/ibHbIEpeCypChI

MHo0kecTBO IeHCTBUTEILHEIX
qrcell. MHOTOYICHEL.
PaunonansHbie ypaBHEHHS U
HEpaBEHCTBA.
CucTeMbUTMHENHBIXypaBHEHU I

24 1

Oyaknun u rpadukn. CteneHHas
(GYHKIMS C LIeTIbIM MOKa3aTeleM

12 1

Apudmernueckuit KOpeHb n-oi
CTEIICHH.
HpparmoHanbHbIeypaBHEHUS

15 1

[Noxa3zaTenpHasIPYHKITUS.
IToka3arenbHbIEypaBHEHHUS

10 1

JlorapudpmuueckashyHKIIHS.
JlorapugmuueckueypaBHEHUS

18 1

TpuronomeTpruyeCKUEBbIPAKEHUS
U ypaBHEHHS

22 1

ITocnenoBaTenLHOCTH U
POrpeccuu

10 1

HenpeprsiBaBIC) YHKITHH.
[IpousBoaHas

20 1

[ToBTOpEeHmE, 0600IIECHNE,
cHUCTeMaTU3alusI3HaHU I




OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

136

10




11 KIIACC

KosaunvecTBouacon DJIeKTPOHHBbIE
Ne HaumenoBanuepasiejioB u
n/m | TeMNporpamMmbl Bcero KonTpoabnbiepadornl  IIpakruuecknepadorhbl (wnbpossic)
o0pa3oBaTe/ibHbIEpeCypChI
1 UccnenoBanue (1)yHKHPIfI c ” 1
MOMOIIbIO TPOU3BOJHON
2 [TepBoOOpa3Hast u UHTETpAT 12 1
['paduku TPUrOHOMETPUUECKUX
3 byakumiA. TpuroHoMeTpruiecKue 14 1
HEpaBEHCTBA
Hppauunonanehsie,
4 MOKa3aTeNbHbIE U 24 1
JgorapudMuuecKre HepaBeHCTBa
KommiekcHbieuncna 10 1
HarypanbHble 1 Lenbleuncia 10 1
CucreMbl palioHaIbHBIX,
7 UppaLMOHATILHBIX 12 1
MOKa3aTeNbHbIX U
JorapupMUUECKUX ypaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0606111er16, 16 )
cUCTeMaTu3alusI3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaundecTBouacoB
Haranzy DIeKTPOHHBbIeNU(POBHICOOPa3OBa
n Temaypoka Be Kourpoabuble IlpakTnuecku
yeHus TeJIbHbIEpPeCypPChI
/ ero  padoThbl epadoThbI
n
MHOXeCTBO, oNepaliy Ha,

| pattid Hal | 02.09.202
MHOXKECTBAMHU U UX CBOUCTBA 4

2 JuarpammbiDiinepa-Benna 1 03.09.202

4
[IprumeHeHne TeopeTuKo-

3 MHO>KE€CTBEHHOI'O amnmapara Jjis 1 04.09.202
pelIeHus 3aaa4 4
Panyonanbuble yucia.

O6BIKHOB€HHBICI/I CCATHUYHLIC

4 A | 06.09.202
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE 4
MepUOIUYECKHE TpoOu
PanyonanbHble yucia.

O6BIKHOB€HHBICI/I CCATHUYHLIC

5 A 1 09.09.202
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE 4
MepUOIUYECKHE Tpoou
IIpumenenue npo0Oeil ¥ IPOLIEHTOB

6 P P pon | 10.09.202

AJid pCHICHUS IMPUKIIAAHBIX 3a1a4

4




[Tpumenenne apoGeii 1 MPOIEHTOB

7 11.09.202
JUISL peLLieHUs IPUKIIAIHBIX 3a7a4 4
JlelicTBUTENbHBIE YHCIIA.

8 Paunonansubie 13.09.202
UPPALMOHAIIBHBIE YHCIIA 4
Apudmernueckue onepanum ¢

9 o 16.09.202
JIEMCTBUTEIIbHBIMU YUCIAMH 4

10 Moaynb 1€HCTBUTEIBHOTO YUCTIA U 17.09.202
€ro CBOMCTBA 4
[TpuGnuxEHHbBIE BEIYMCIICHUS,

11 MpaBWIa OKPYTJIECHUS, MPUKUJIKA U 18.09.202
OIICHKA PEe3yJIbTaTa BHIYUCICHUN 4
OcCHOBHBIE METO/BI PEILIEHUS

12 LEJBIX U JpOOHO-paliOHATBHBIX 20.09.202
YPaBHEHUI U HEPAaBEHCTB 4
OCHOBHBIE METO/IbI PELICHUS

13 LEJBIX U JpOOHO-palliOHATBHBIX 23.09.202
YPaBHEHU! U HEPABEHCTB 4
OCHOBHBIE METO/IbI PELIECHHUS

14 HEJIBIX U APOOHO-pAIMOHAIBHBIX 24.09.202
ypaBHEHUH U HEPABEHCTB 4
MHorousneHs! OT OHOMI

15 nepeMeHHoi. Jlenenue 75.09.202
MHOTOWIEHA HA MHOTOUJIEH C 4
octaTtkoM. Teopemabesy

16 MHOro4ieHsl ¢ HENbIMA




koo uuuentamu. Teopema Buera 27.09.202
4
17 PeLVHeHHeCI/ICTeMnHHeI‘/'IHHxypaBHe 30.09.202
HUH
4
18 PeLIJeHHeCHCTeMnHHeﬁHnypaBHe 01.10.202
HUH
4
Marpuiia cucTeMbl JTUHEHHBIX
ypaBHeHU. OnpenennTeb
Jg ~ MaTpHibl2x2, ero 02.10.202
T€OMETPUUYECKHUI CMBICT U 4
CBOMCTBA; BBIYUCIICHUE €TI0
3HAUYCHUS
Onpenenuresb MaTPUIIBI 2X2, €T0
20 reonv/IeTqueCKHﬁ CMBICT U 04.10.202
CBOMCTBA; BBIYUCIIEHUE €TI0 4
3HAUYCHUS
[IpumeHeHne onpenenuTens s
21 PELLIECHHS] CUCTEMBI JIMHEMHBIX 07.10.202
ypaBHEHUU 4
Pewienne npukiiagHbIxX 3a1ad ¢
22 IIOMOIILIO CUCTEMEI JIMHEUHEIX 08.10.202
ypaBHEHUU 4
Pewienne npukiiagHbIX 3a1ad ¢
23 MOMOIIIbIO CUCTEMBI JINHEUHBIX 09.10.202
YpaBHEHUU 4
24 KoHnTtponbhas padoTa:




"PanimoHanbHble YypaBHEHUS U
HEPAaBEHCTBA.
CucreMbUTMHEHBIXYpaBHEHU "

11.10.202
4

OyHKIHS, CIIOCOOBI 3aIaHUS

25 ¢ynkunu. Bzaumuo o6patHbie 14.10.202
¢ynkuuu. KomnosunusadyHkumii 4
I'padpuk pyHKIIH. DIEeMEHTapHBIC

26 ~ mpeobpazoBaHUs rpauKoOB 15.10.202
byHKIII 4
OO6nacth onpeaeneHus u

7 MHO>KECTBO 3HaUe€HUH (YHKIUH. 16.10.202
Hymu ¢ynxnuu. [TpomexyTku 4
3HAK MMOCTOSHCTBA
UETHbie 1 HEUETHBIE PYHKITUH.

)3 [Tepuonnueckue GyHKITUA. 18.10.202
[TpoMeKyTKMMOHOTOHHOCTH (D YHKIT 4
uu
MakcuMyMbl 1 MUHUMYMBI

29 byakuun. Hanbonpiiee u 21.10.202
HauMeHbIlIee 3HaYeHNe PyHKINUU 4
Ha MPOMEXYTKE

30 JInnennas, KBual[paTI/I‘-IHaH " 2910202
JIpOOHO-IMHEWHAsT QYHKITUN 4
DJIeMEHTapHOE HCCIIeJOBAHUE U

31 MOCTPOCHHE TPAPHUKOB ITHX 23.10.202
byHKIII 4

32 DJIEeMEHTapHOE UCCIIEIOBAHUE U




MOCTPOCHHE TPAPHUKOB ITHX
byHKIHHA

25.10.202
4

CrereHn ¢ LEILIM IT0KA3aTEIEM.

33 bunom Herotona 25'1 1.202

14 CrerneHs C 1eNbIM [T0Ka3aTesIeM. 06.11.202
bunom Herotona 4
CrenenHast GyHKIIUS C

35 HaTypaJIbHbIM I/I"I_[eJ'II:IM 08.11.202
nokasaresneM. E€cBolicTBa u 4
rpaduk

16 KOHTpOJ'ILHa:‘H pa6v0Ta: "CrenenHas 1111202
dbynaknus. E€ cBoiicTBa u rpaduk" 4
Apudmernueckuit KOpeHb

37 HaTypaJbHOM CTENEHU U €ro 12.11.202
CBOMCTBA 4
Apudmernueckuit KOpeHb

38 HaTypaJbHON CTENEHU U €ro 13.11.202
CBOMCTBaA 4
[TpeoOpazoBaHMs YHCIOBBIX

39 BBIPAXKEHUM, COJIEPKAITUX CTCIICHU 15.11.202
U KOpHU 4
[TpeoOpazoBaHMs YHCIOBBIX

40 BBIPAXKEHUM, COJIEPKAITUX CTETICHU 18.11.202
Y KOpHHU 4

41 [IpeoOpazoBaHust YUCITOBBIX




BBIPKEHUM, COJEPKALUX CTEIICHU
U KOpHU

19.11.202
4

HppanuonaibHble ypaBHEHMUS.

42 OcCHOBHBIE METO/BI PEILIEHUS 20.11.202
MPPALMOHATIBHBIX YPaBHEHUN 4
WppanronanbHbie ypaBHEHUS.

43 OCHOBHBIE METOBI PEIICHUS 22.11.202
MPPALMOHATIBHBIX YPaBHEHUN 4
WppanronanbHbie ypaBHEHUS. 25.11.202

44 OCHOBHBIE METOBI PEIICHUS 4
UPPALMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TTEPEXO/IBI B

45 pELLIEHUHU UPPATMOHATIBHBIX 26.11.202
ypaBHEHUU 4
PaBHOCHIIbHBIE TTEPEXO/IBI B

46 PELICHUHU UPPALMOHATIBHBIX 27.11.202
ypaBHEHU U 4
PaBHOCHIIbHBIE TIEPEXO/IBI B

47 PELICHUHU UPPALMOHATIBHBIX 29.11.202
ypaBHEHU U 4
PaBHOCHIIbHBIE TIEPEXO/IBI B

48 pELLICHUH UPPAUMOHATIBHBIX 02.12.202
ypaBHEHUU 4
CgoiicTBa u rpaduik KOpHS N-0i

49 CTeMNeH! KaK (YHKIIMH 0OpaTHON 03.12.202
CTEMNEeHH C HATypaJIbHbIM 4
noKa3aTtesiem

50  CsoiicTBa u rpaduk KOpHs n-oit




CTETIeHH KaK ()yHKITUU 00paTHOM 04.12.202
CTEIMEeHU C HATypaJbHbIM 4
noKa3aTtesiem
KontponpHas pabdota: "CBoiicTBa 1

51 rpaduk KOpHS N-0if CTENeH . 06.12.202
WppannonanbHbieypaBHEHUS " 4

5 Creness ¢ pauno‘ganb?HM 09.12.202
IIOKa3aTeseM U e€ CBOMCTBa 4

53 Crenenn ¢ paI_[I/I(T.HaJ'IB?BIM 10.12.202
rokasareseM U e€ CBOMCTBa 4

54 Crenenn ¢ paI_[I/I(T.HaJ'IB?BIM 11.12.202
nokasareseM U e€ CBOMCTBa 4

55 HOIiaBaTeJILHaSI bynkuus, eé 13.12.202
CBOWCTBA U TpaduK 4

56 Hcnonp3oBanue rpaduka GyHKIMHA 16.12.202
JUISl peLLIeHUs] YPABHEHUN 4

57 Hcnonp3oBanue Fp&(bHKfl byHKIIIH 17.12.202
JUTSI pellIeHUs YpaBHEHUN 4
[ToxazarenbHbIE ypaBHEHUS.

58 OCHOBHBIE METOBI PEIICHUS 18.12.202
MOKa3aTeJIbHbIX YPaBHEHUMN 4

59 Iloka3arenbHble ypaBHEHHS.
OCHOBHBIE METO/IbI pELICHUS 20.12.202




[IOKa3aTeJIbHBIX YPAaBHEHUM

[ToxazarenbHbIE ypaBHEHUS.

60 OCHOBHBIE METO/IbI pELICHUS 23.12.202
[IOKa3aTeJIbHBIX YPAaBHEHUU 4
KoHnTtponbhas padoTa:

61 "ITokazaTenpHast QyHKIIHSL. 24.12.202
ITokazarenbHbIe ypaBHEHUS" 4

6o~ Jlorapuirmcra 25.12.202
CaoiicTBanorapugma 4

63 ~ Jlorapuparancna. 27.12.202
CaoiicTBanorapugma 4

64 ~ Jlorapupnrancna. 28.12.202
CgoiicTBanorapugma 4
Jecsatuanable 1

65 13.01.202
HaTypaJibHbIeNOrapu(MBbI 5
Jecsatuanable u

66 14.01.202
HaTypaJbHbBIETOTapHPMBbI 5
[IpeoOpa3oBaHUEBBIPAKECHUI,

67 15.01.202
coJIepKaIuxJIoraprudmbl 5

68 [IpeobpazoBanueBbIpaskeHU, 17.01.202

COZePIKALTUXIOTapHUPMBI

5




[IpeoOpa3oBaHUEBBIPAKEHUI,

69 20.01.202
coJIepKaIuxJIoraprudmbl 5

70 .HOFUapI/I(bMI/IlIeCKaSI ¢byHkuus, eé 21.01.202
CBOWCTBA U TpaduK 5

71 .HOFUapI/I(bMI/IlIeCKaSI ¢byHkuus, eé 2 .01.202
CBOWCTBA U TrpaduK 5

7 Hcnonp3oBanue Fp&(bHKfl byHKIIIH 24.01.202
JUISI pellIeHUs YpaBHEHUH 5

7 Hcnonb3oBanue Fp&(bHKfl byHKIIIH 27.01.202
JUISI pelIeHUs YpaBHEHUN 5
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI pELICHUS 28.01.202
Jorapu(pMHUIECKUX YpaBHECHUM 5
Jlorapugmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/IbI pELICHUS 29.01.202
JOTapuPpMHUUECKUX YpaBHEHUN 5
Jlorapudmuueckre ypaBHEHUS.

76 OCHOBHBIE METOBI PEIICHUS 31.01.202
JOTapuPpMHUUECKUX YpaBHEHUN 5
PaBHOCHIIbHBIE TIEPEXO/IBI B

77 penieHuu jgorapupMUIECKIX 03.02.202
ypaBHEHUU 5

78 PaBHOCWIBHBIE ITEPEXO/BI B




peIIeHnH JToTapu(PMUUECKUX 04.02.202
YpaBHEHUU 5
KonTtponbHas pabora:

79 "Jlorapupmuueckas ¢yHKIIHSA. 05.02.202
Jlorapugmuueckue ypaBHeHUS" 5

20 CuHyC, KOCUHYC, TAHT€HC U 07.02.202
KOTAHI'€HC YHCIIOBOTO apryMeHTa 5

21 CuHyC, KOCUHYC, TAHT€HC U 10.02.202
KOTaHT€HC YHCIIOBOIO apryMeHTa 5

22 ApKcuHYC, apKKOCUHYC U 11.02.202
ApKTaHTE€HC YHCIIOBOTO apryMeHTa 5

23 ApKcuHYC, apKKOCUHYC U 12.02.202
ApKTaHTE€HC YHCIIOBOTO apryMeHTa 5
Tpuronomerpuyeckas

84 OKPYXHOCTB, OIpe/ieJICHHE ) 14.02.200
TPUTOHOMETPHUYECKUX (PYHKIUN 5
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas

25 OKPYXHOCTB, OIpe/ieJICHHE ) 17.02.202
TPUTOHOMETPUUECKHUX (QYHKITHI 5
YHCIIOBOTO apryMeHTa

26 OcHoBHbBIETpUTOHOMETpUYECKHEDHO 18.02.202
PMYIIBI

5
87 OcHoBHBIETpUTOHOMETpUYECKHEDO




PMyJIb

19.02.202
5

OcHoBHBIETpUTOHOMETpHUYECKUE(DHO

28 21.02.202
pMynbI
5
29 OcHoBHBIETpUTOHOMETpUYECKHEDHO 24.02.202
pMynbI
5
90 Hpeo6pa3OBaHfleTpHr0HOMeTpI/Iqec 25.02.202
KHUXBBIPaXKCHUU 5
91 Hpeo6pa3OBaHerTpHFOHOMeTquec 26.02.202
KHUXBBIPaXKCHUU 5
9 Hpeo6pa3OBaH?eTpHFOHOMeTquec 28.02.202
KHXBBIPpAXKCHUU 5
93 Hpeo6pa3OBaH?eTpHFOHOMeTquec 03.03.202
KHXBBIPpAXKCHUU 5
94 PemiennerpuronomMerpuyeckuxypa 04.03.202
BHEHMI >
95 PeI_HeHj/IeTpI/II‘OHOMCTpI/IquKI/IXypa 05.03.202
BHCHUH
5
96 PemenuerpuronoMerpuueckuxypa 07.03.202

BHEHU

5




PemenuerpuronoMerpuueckuxypa

97 . 10.03.202
BHEHUH
5
08 PeH_IeHj/IeTpI/II‘OHOMCTpI/IquKI/IXypa 11.03.202
BHEHU I
5
99 PeH_IeHj/IeTpI/II‘OHOMCTpI/IquKI/IXypa 12.03.202
BHEHU I
5
10 PeH_IeHj/IeTpI/IFOHOMeTpI/I‘IeCKI/Ixypa 14.03.202
0 BHEHUU
5
KoHnTtposbHas padoTa:
10 Tpuronomerpuyeckue 17.03.202
1 BBIPAXKEHUS U 5
TPUTOHOMETPUUYECKUE YpaBHEHUS"
ITocnenoBaTeIbHOCTH, CIIOCOOBI
10 3aJaHusg HOCJ‘IC,I[OB&TGJ‘II:HOCTGI/I. 18.03.202
2 Meton MmaTeMaTuuecKoOn 5
WUHIYKIUH
10 MOHOTOHHBIE ¥ OTPAaHUYCHHEIC
3 nocJyea0BaTenbHOCTH. McTopus 19.03.202
aHayM3a 0ECKOHEYHO MaJbIX 5
10
4 Apudmernueckasmporpeccus 21.03.202
5
10 I'eome €CKasimporpecc
5 METPIICCKasIpOTpeceH 01.04.202




10 BeckoneuHOYyOBIBaIOIIASTEOMETPH 02.04.202
6 YECKASIIPOTrPeCCHst 5
10 Cymma 6ec1<0Hequo yOBIBarOIICH 04.04.202
7 reoOMeTPUUYECKOil mporpeccun 5
10 JIMHENHBIH U YKCIIOHEHIINAILHEIN
2 poct. Uucno e. Dopmyia CI0KHBIX 07.04.202
MIPOLICHTOB 5
10 JInHeWHBIN U DKCIOHESHIIUAIbHEBIN
9 poct. Uucno e. Dopmyia croxHbIX 08.04.202
MPOIEHTOB 5
1 Hcnonws3zoBanue nporpeccuu Juist
0 pelIeHus: pealibHBIX 3a]1a4 09.04.202
IIPUKJIAHOTO XapakTepa 5
1 KoHnTtponbhas padoTa:
) "TTocnenoBaTeILHOCTH U 11.04.202
nporpeccun" 5
11 HenvpepLIBHLIe GYHKIMHA 1 UX 14.04.200
2 CBOMCTBA
5
11 T LA
OuKa pa3pbIBa (\:II/IMHTOTBI 15.04.200
3 rpa¢ukoB QyHKITUH 5
11 CoiicTBa (hyHKIMN HETPEPHIBHBIX 16.04.202
4 Ha OTpE3Ke

5




11 i i
CpoiicTBa (hyHKIMI HEPEPHIBHBIX 18.04.202
5 Ha OTpE3Ke 5
11 MeTtoa UHTEPBAJIOB ISl PEILIEHUS 21.04.202
6 HEPABEHCTB 5
11 MeTtoa UHTEPBAJIOB ISl PEILIECHUS 22.04.202
7 HEPaBEHCTB 5
11 MeTo1 UHTEPBAJIOB ISl PEIICHUS
23.04.202
8 HEPaBEHCTB 5
1 [IprumeHeHue CBOMCTB
9 HEeTMPEPHIBHBIX (YHKIIUH TS 25.04.202
pelIeHus 3aaa4d 5
1 [IpuMeHeHue cBOMCTB
0 HENpepbIBHBIX (DYHKIMHA 1151 28.04.202
pelIeHus 3aaa4d 5
12 IlepBas u BTOpas MpOU3BOJHBIC 29.04.202
1 byHKIIIHU 5
12 Onpenenenue,
) reOMETPUYECKUNCMBICITIPOU3BOIH 30.04.202
on 5
12 Onpez[enerIe, ) 05.05.202
3 bu3HYECKUNCMBICITIPOU3BOIHON 5
12 YpaBHEHHE KacaTeIbHOM K




4 rpaduKy QyHKIHH 06.05.202
5
12 YpaBHEHHE KacaTEIbHOU K 07.05.202
5 rpaduKy QyHKIHH 5
12 pr)I/ISBOILHHCSJ‘ICMGHTapHI)IX(1)YHK 12.05.202
6 002071
5
12 pr)I/ISBOILHHCSJ‘ICMGHTapHI)IX(1)YHK 13.05.202
7 805051
5
12 [IpousBoHas cymMBl,
2 MIPOMU3BECHHUS, YACTHOTO U 14.05.202
KOMITO3HITHH () YHKITHHA 5
12 [IpousBoHas cymMBl,
9 IIPOU3BENICHUS, YaCTHOTO U 16.05.202
KOMTIO3UIINH ()YHKITHIA 5
13 [IpousBogHast CyMMBI,
0 IIPOU3BENICHUS, YaCTHOTO U 19.05.202
KOMITO3UIIUH (PYHKITHI 5
13 KoHnTtponbHasipabora: 20.05.202
1 "[IponsBognas" 5
13 [ToBTOpEeHmE, 0600IIEHNE,
) CHUCTEMAaTU3aIs 3HAHUN: 21.05.202
"VpaBHenus" 5
13 [ToBTOpenue, 060061ICHNE,
3 cUcTeMaTu3alus 3HaHH: 23.05.202




"Oyakuun" 5
13
4 HroropaskoHTpobHasIpaboTa 1 1 26.05.202
5
13
5 HToroBasikoHTpoIbHAsIpab0Ta 1 1 27.05.202
5
13 [ToBTOpEHME, 0606111er16, 1 27.05.202
6 cUCTEMaTU3allusI3HaHU I 5

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KIIACC

Ne KonunuecTBouacos
Harausy JyleKTPOHHBbIeHU(POoBbHICOOPa30Ba
n  Temaypoka Be Konrtpoubnbie  IIpakTnueckue
YyeHHu s TeJbHbIepecypchl
/ ero  padornl padoThI
n
[IpumeneHnne npou3BOTHOM K
UCCIIeIOBAaHMIO (PYHKIMI Ha 1 04.09.202
MOHOTOHHOCTb M 3KCTPEMYMBI 4
[Ipumenenne npou3BOTHON K
uccaeaoBaHuio (pyHKITUN Ha 1 05.09.202
MOHOTOHHOCTB M 3KCTPEMYMBI 4
IIpuMeHeHne pOU3BOJHOM K
uccaeaoBaHuio (pyHKIUN Ha 1 05.09.202
MOHOTOHHOCTB M 3KCTPEMYMBI 4
IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha 1 06.09.202
MOHOTOHHOCTb Y 3KCTPEMYMBI 4
IIpuMeHeHne pOU3BOJHOM K
UCCIIeIOBAaHMIO (PYHKIMI Ha 1 11.09.202
MOHOTOHHOCTb Y 3KCTPEMYMBI 4
[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (pyHKIUN Ha 1 12.09.202
MOHOTOHHOCTb Y 3KCTPEMYMBI 4
Haxoxnenue HanOOJIBIIETO U
HaVMEHBIIIET0 3HAYEHUS 1 12.09.202
HEeTMpEepBIBHONW (PYHKITUHU Ha 4




OTpe3Ke

Haxoxnenue HanOOJIBIIETO U

2 HaVMEHBIIETO 3HAYECHHUS 13.09.202
HenmpepbIBHON (DYHKIIUU HA 4
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U

9 H&I/IMCHBIHCF? 3HAYECHUS 18.09.202
HenpepbIBHON (DYHKIIUU HA 4
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U

10 H&I/IMCHBIHCF? 3HAYECHUS 19.09.202
HEeTMpepBIBHOW (PYHKITUHU Ha 4
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U

1 H&I/IMCHBIHCF? 3HAYECHUS 19.09.202
HEeTMpepBIBHONW (PYHKITUHU HA 4
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U

12 H&I/IMCHBIHCF? 3HAYECHUS £0.09.202
HEeTMpepBIBHOU (PYHKITUHU Ha 4
OTpe3Ke
[Ipumenenne npou3BOIHOM IS

13 HaXO0XJEHUS HAUITy4dlIero 25.09.202
penieHus B MPUKIIATHBIX 3a/1adax 4
[Ipumenenne npou3BOIHOM IS

14  HaxOoXAECHMS HaWIYYILEro 26.09.202
pEIlIeHUs B IPUKIAIHBIX 3aa9ax 4

15 [Ipumenenne npou3BOHOM JJIs




OTIpeIeTICHUs] CKOPOCTH U
YCKOpEHHs Ipoliecca, 3a1aHHOTO
dhopmymoit uiu rpagukomM

26.09.202
4

[Ipumenenne npou3BOIHOM IS
ONpPEACIICHUSI CKOPOCTH U

16 27.09.202
YCKOpEHHUs Ipoliecca, 3a1aHHOTO 4
dhopmymoit uiu rpagukomM

17 Komnozunuspynkuunit 02.10.202

4
18 Kommnozunusdyukimit 03.10.202
4
19 Kommnozunusdyukimit 03.10.202
4
I'eomerpuueckue oOpasbl

20 YpaBHEHU Ha KOOPJUHATHOM 04.10.202
IIJIOCKOCTH 4
I'eomerpuueckue oOpasbl

21 YpaBHEHMI Ha KOOPAMHATHON 09.10.202
TUIOCKOCTH 4
Kontponbhas pabora:

22 "UccnenoBanue QpyHKIHIA ¢ 10.10.202
MOMOIIIbIO TPOU3BOAHON" 4
[TepBooOpasnas,

23 OCHOBHOECBOMCTBOIIEPBOOOPA3HBI 10.10.202
X 4




[TepBooOpasHbIe EMEHTAPHBIX

24 dbyakuwmii. [IpaBuia HaxoXIEHUS 11.10.202
MepBOOOPA3HBIX 4
[TepBooOpa3HbIie EMEHTAPHBIX

25 ¢bynkuuid. [IpaBuiia HaX 0K ACHUS 16.10.202
NepBOOOPA3HBIX 4

g6 Mmrerpar. 17.10.202
I'eomeTpryeCKUIICMBICTUHTETpaIA 4
Brruncnenue onpenenéHHOro

27 uHTerpana mo ¢popmyne HeroroHa- 17.10.202
JleiiOHMIA 4
Brruncnenue onpenenéHHOro

28 uHTerpana mo ¢popmyne HeroroHa- 18.10.202
JleiiOHMIA 4
IIpuMeHeHne uHTErpaa Uit

29 HAaXO0KJICHUS TTOIIA/IeN TIIIOCKUX 23.10.202
buryp 4
IIpuMeHeHne uHTErpaa Uit

30  maxoxzaeHHus 00BEMOB 24.10.202
reOMETPUYECKHUX TEII 4

31 HpI/IMepHpemeHI:Iﬁz[H(b(i)epeHuna 24.10.202
JTHHBIXypaBHEHU N 4

1 HpI/IMepHpemeHI:Iﬁz[H(b(i)epeHuna 75.10.202
JBHBIXypaBHEHU N 4

33 MatemaTnueckoe MOJEINPOBaHHE




peabHBIX MPOIECCOB C MOMOILBIO
mudepeHIaTbHBIX YpaBHEHUH

06.11.202
4

Konrponsnas pabora:

34 07.11.202
"IIeppooOpa3Has u uHTErpan” 4

35 TpHrOPiOMeTqueCKHe byHKINH, 07.11.202
UX CBOICTBa U rpaduku 4

36 TpnroriOMeTqueCKHe byHKINH, 08.11.202
WX CBOMCTBa U Tpaduku 4

37 TpI/IFOIiOMeTpI/I‘-IeCKI/Ie byHKINY, 13.11.202
WX CBOMCTBa U Tpaduku 4

18 TpI/IFOIiOMeTpI/IquKI/Ie yHkmH, 14.11.202
UX CBOICTBa U rpaduku 4

19 TpI/IFOIiOMeTpI/IquKI/Ie yHkmH, 14.11.202
UX CBOICTBa U rpaduku 4
OTt60p KOpHEH

40 | TPHTOHOMETPHYECKHX ypaBHeHI/II/IU 15.11.202
C TMIOMOIIIBIO TPUTOHOMETPHYECKON 4
OKPY>KHOCTH
OTt60p KOpHEH

A1 TPUTOHOMETPHUYECKUX ypaBHeHI/II/IU 20.11.202
C TMIOMOIIIBIO TPUTOHOMETPHUYECKON 4

OKPYKHOCTH




OT10op KOpHEi
TPUTOHOMETPHYECKHX YPaBHEHUI

42 N 21.11.202
C TIOMOIIBIO TPUTOHOMETPUIECKON 4
OKPYXKHOCTH
OT10op KOpHEi

43 TPUTOHOMETPHUYECKHUX ypaBHeHI/II/Iu 21.11.202
C TIOMOIIBIO TPUTOHOMETPUIECKON 4
OKPYXKHOCTH

44 PemenneTpuroHoMeTpuIeCKuXHE 29 11.202
paBEHCTB

4

45 PemenuneTpuroHoMeTpuIeCcCKuXHE 27 11.202

paBEHCTB
4

46 PemeHneTpuroHoMeTpUIeCKIUXHE 28.11.202

paBEHCTB
4

47 PemeHneTpuroHoMeTpuIeCKIUXHE 28.11.202

paBEHCTB
4
KonTponpnas padora: "['paduxu

43 TPUTOHOMETPUYECKHUX (YHKITHH. 29.11.202
TpuroHOMETpHYECKUECHEPABCHCTB 4
a"

49 OCHOBHBIE METOBI PELICHUS 04.12.200
MOKAa3aTeIbHBIX HEPABEHCTB 4

50 OCHOBHBIE METOABI PEUICHUS




MOKa3aTCJIbHBIX HCPABCHCTB

05.12.202
4

OcHoBHBIC MCTObI pCHICHUSA

51 05.12.202
II0Ka3aTeJIbHbIX HEPABEHCTB 4

5 OCHOBHBIE METO/IbI PEILICHUS 06.12.202
II0Ka3aTeJIbHbIX HEPABEHCTB 4

53 OCHOBHBIE METO/IbI PEILICHUS 11.12.202
Jorapu(pMHUECKUX HEPABEHCTB 4

54 OCHOBHBIE METOBI PELLIEHUS 12.12.202
Jorapu(pMHUECKUX HEPABEHCTB 4

55 OCHOBHBIE METO/BI PELLIEHUS 12.12.20
Jorapu(pMHUUECKUX HEPABEHCTB 4

56 OCHOBHBIE METO/BI PELLIEHUS 13.12.202
Jorapu(pMHUUECKUX HEPABEHCTB 4

57 OCHOBHBIE METO/IbI PEILICHUS 18.12.202
UppalvoOHAIbHBIX HEPABEHCTB 4

58 OCHOBHBIE METO/IbI PEILICHUS 19.12.202
UppalvoOHAIbHBIX HEPABEHCTB 4
OCHOBHBIE METOBI PELLIEHUS

59
HMPPALMOHAIIBHBIX HEPABEHCTB 19.12.202




OcHoBHBIC MCTOJbI pCHICHUSA

60 20.12.202
UppalnoHaTbHBIX HEPABEHCTB 4

61 I'padraeckne MeTomb! pemelums{ 2512202
UPPaLMOHABHBIX YPaBHEHUN 4

6 I'padraeckne MeTomb! pemelums{ 26.12.202
UPpaLMOHATBHBIX YPaBHEHUN 4

63 I'paduueckue MeTo b1 peuieHI/m 26.12.202
MOKa3aTeIbHBIX YPaBHEHUN 4

64 I'paduueckue MeTOIbI peLIeHUs 2712.202
MOKa3aTeIbHBIX HEPABEHCTB 4

65 I'padraeckne MeTomab! pemerm 15.01.202
JorapupMHUUECKUX YpaBHEHUN 5

66 I'padraeckne MeToABI penIeHUs 16.01.202
Jorapu()MUYECKIX HEPABEHCTB 5

67 I'paduueckue MeTOIbI peLIeHUs 16.01.202
Jorapu()MUYECKIX HEPABEHCTB 5
I'padmyeckue MeToAbI perieHus

68 MI0KAa3aTeIbHBIX U 17.01.202
JorapupMHUUECKUX YpaBHEHUN 5




I'padmyeckue MeToAbI perieHus

22.01.202

69 MMOKA3aTEIbHBIX U 5
JOTapu(PMHUUECKUX YpaBHEHHI
I'padmyeckue MeToabl perieHus

70 MOKa3aTeIbHBIX U 23.01.202
norapuMUYECKUX HEPABEHCTB 5
I'paduueckue METOIBI pelICHHUS

71 MOKa3aTeIbHBIX U 23.01.202
norapuMUYECKUX HEPABEHCTB 5
Kontponbhas pabora:

7y  /IPpalNOHATBHEIC, 24.01.202
MoKa3aTeIbHbIC U 5
norapupMHUECKue HepaBeHCcTBa"
KommiekcHele uncia.

7 Anrebpanyeckas u 29.01.202
TPUTOHOMETpHUYECKast POPMBI 5
3aIMCH KOMIUIEKCHOTO YHCiia
KommiekcHele uncia.

74 Anrebpanyeckas u 30.01.202
TpPUTOHOMETpHUYECKask POPMBI 5
3aIMCH KOMIUIEKCHOTO YHCiia

75 Apudmerndeckre onepaum ¢ 30.01.202
KOMIUIEKCHBIMHU YHCIIAMHU 5

76 Apudmerndeckre onepaum ¢ 31.01.202
KOMIUIEKCHBIMU YHCIIAMU 5

77 N3o0pakeHre KOMIIIIEKCHBIX




YUCeJl Ha KOOPJAMHATHON
IIJIOCKOCTH

05.02.202
5

N300pakeHre KOMIUIEKCHBIX

78 YHUCeJ Ha KOOPAMHATHOU 06.02.202
ITIOCKOCTH 5

79 ®opmyna Myaspa. Kopuu n-oit 06.02.202
CTENEHU U3 KOMIIJIEKCHOT'O YnCiIa 5

20 ®opmyna Myaspa. Kopuu n-oit 07.02.202
CTENEHU U3 KOMIUIEKCHOTO YHCIIa 5

IIpuMeHeHre KOMIUIEKCHBIX

81 YHCeN JUIs pelIeHus] PU3NIECKUX 12.02.202
Y TEOMETPUUYECKHUX 3a/1a4 5

2 'I‘COHTpOJIBHaSIpa6OTaI ) 13.02.200
KommiekcHbieuncna 5

83 HarypanbHbie u nenbieunciia 13.02.202
5

84 HarypanbHbie u nenbieunciia 14.02.202
5

25 IIpuMeHeHne pU3HaKoB 19.02.202
JETMMOCTH LIEJIBIX YUCEN 5

26 IIpuMeHeHne Ipu3HaKoOB 20.02.202

JACIIMMOCTH I CJIBIX YHUCCII

5




IIpuMeHeHne pu3HaKoB

87 JenumocTH neabix yncel: HOJ u 20.02.202
HOK 5
IIpuMeHeHne Ipu3HaKoOB

88 JenumocTH nenbix uncell: HOJ u 21.02.202
HOK 5
[IpumeHeHne npu3HaKoB

89 JETUMOCTH LI€JIbIX YUCEN: OCTaTKU 26.02.202
10 MOJLYJIIO 5
[IpumeHeHne npu3HaKoB

90 JNEJIMMOCTH LIEJIBIX YHCENI: OCTATKU 27.02.202
10 MOZYJIIO 5
[IpumeHeHne npu3HaKoB

91 JEIMMOCTH LIEJIBIX YHCE: 27.02.202
anroput™m EBKinaa i pemeHus 5
3aJ1a4 B LIEJIBIX YHCIaxX

9 KOHTpOJIBHaSI"pa6OTaZ "Teopus 78.02.202
LEJbIX YUCEell 5
Cucrema IiI' COBOKYITHOCTb 05.03.202

93 ypaBHeHU. PaBHOCHIIbHBIE 5
CUCTEMBI I CUCTEMBI-CJIEICTBUS
CucreMa 1 COBOKYITHOCTb

94 ypaBHeHU. PaBHOCHIIbHBIE 06.03.202
CUCTEMBI I CUCTEMBI-CJIEICTBUS 5
OcHOBHBIE METOBI PELICHUS

95 CHUCTEM M COBOKYITHOCTEM 06.03.202
palMOHANIBHBIX YPaBHEHU 5




OcHoBHBIC MCTOJbI pCHICHUSA

96 CHUCTEM M COBOKYITHOCTEM 07.03.202
VMPPALMOHAIIBHBIX YPaBHEHUU 5
OCHOBHBIE METO/IbI pELICHUS

97 CUCTEM U COBOKYIMHOCTEH 12.03.202
[IOKA3aTeJIbHBIX YPAaBHEHUHN 5
OCHOBHBIE METO/IbI pELICHUS

98 CUCTEM U COBOKYIMHOCTEH 13.03.202
MOKa3aTeJIbHbIX YPaBHCHUHN 5
OCHOBHBIE METO/IbI pELICHUS

99 CHUCTEM M COBOKYITHOCTEM 13.03.202
Jorapu(MUYECKUX ypaBHEHUN 5
OCHOBHBIE METO/IbI pELICHUS

10 .

0 CHUCTEM M COBOKYITHOCTEM 14.03.202
JoTapu(PMHUIECKUX YpaBHCHHUM 5
[IpuMeHeHne cucTeM K peleHuo
MaTeMaTUYeCKUX 3a7a4 v 3a/1a4

10 .

] W3 Pa3IMYHbIX 00JIaCTe HAYKH U 19.03.202
peanbHOM KU3HU, UHTEPIPETAUS 5
MTOJIyYEHHBIX PE3YJIBTATOB
[IpuMeHeHne cucTeM K peleHuo

10 MaTeMaTUYeCKUX 3a7a4 1 3a/1a4y

) W3 Pa3IMYHbIX 00JIaCTe HAYKH U 20.03.202
peanbHOM KU3HU, UHTEPIPETAUS 5
MTOJIyYEHHBIX PE3YJIBTATOB
IIpuMeHeHne HEpaBEHCTB K

10 PELIEHUIO MATEMAaTUYECKUX 3a/1a4

. 20.03.202

3 W 3a7a4 U3 pa3iIMyuHbIX o0nacTen 5

HAaYKHU U PEaJbHOM KU3HHU,




HMHTEpIIpeTaLus I0JIy4eHHBIX
pE3yJIbTaTOB

KonTponbnas padota: "Cucrembl

10
palMOHAIBHBIX, UPPALMOHATBHBIX 21.03.202
4 MOKa3aTeIbHBIX U s
norapu(pMUUECKUX ypaBHEHHH"
10 P
alMOHAJIbHBIEYPABHEHHUS C 02.04.202
5 rapameTpamu 5
10 ParmonansHbleHEpaBEHCTBA C
03.04.202
6 rnapamMeTpamu 5
10 ParnmonanbHbBIECUCTEMEI C
03.04.202
7 rnapaMeTpamu 5
10 nu
ppaLMOHAIbHBIE YPABHEHMS, 04.04.202
8 HEpAaBEHCTBA C ITapaMeTpamMu 5
10 nu
PpaLMOHAIBHBIECUCTEMBI C 09.04.202
9 napameTpamu 5
11 [TokazaTenbHbIE ypaBHEHHS,
10.04.202
0 HEpAaBEHCTBA C [TapaMeTpamMu 5
11 [TokazaTenbHBIECHCTEMBI C
10.04.202
1 rnapamMeTpamu 5
11 Jlorapudmuueckue ypaBHeHUS,




2 HEPaBEHCTBA C lTapaMeTpaMu 11.04.202
5
11 JlorapuMudaeckuecucTeMEI C
pu 16.04.202
3 napameTpamu 5
11 TpuronomeTpuuecKkueypaBHEHUS
P P P 17.04.202
4 C mapameTrpaMu 5
11 TpuroHoMeTpUUeCKUEHEPABEHCTB
P P p 17.04.202
5 a c mapaMeTpamu 5
11 TpuroHoMeTpUUECKUECUCTEMEI C
P P 18.04.202
6 rnapamMeTpamu 5
[TocTtpoeHue u uccnenoBaHue
11 MaTeMaTHYECKUX MoJelei
A 23.04.202
7 peanbHBIX CUTYAIU C TOMOUIBIO 5
YpaBHEHUU C MapameTpaMu
[TocTtpoeHue u uccnenoBaHue
MaTeMaTHUECKUX MoJeilei
11 o
2 pEaNbHBIX CUTYalHi C TOMOIIBIO 24.04.202
CUCTEM YPaBHEHUH C 5
napamMeTpamMmu
[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MoJelei
11 o
9 pEaNbHBIX CUTYalHi C TOMOIIBIO 24.04.202
CUCTEM YPaBHEHUH C 5

napaMeTpamu




12 KonTponpHas padora: "3amgauu ¢ 25.04.202

0 napameTrpamu" 5

12 [ToBTOpeHue, 06001IEHNE,

) CHCTEMAaTH3alHs 3HAHU 30.04.202
"VpaBHeHus" 5

12 [ToBTOpeHue, o6o0mEH e,

) CHCTEMAaTH3alHs 3HAHUI: 07.05.202
"VpaBuenus" 5
[ToBTOpeHue, o6o0mIEeHNE,

12 cUCcTeMaTH3alus 3SHaHUH 14.05.200

3 "YpaBHeHus. 5
CucremblypaBHEeHUN"

12 [ToBTOpeHue, o600mEH e,

4 cUCcTeMaTH3alys 3HaHUH 15.05.202
"HepaBenctna" 5

12 [ToBTOpeHue, 06001IEHNE,

5 cUCcTeMaTH3alys 3SHaHUH 15.05.202
"HepaBenctna" 5

12 [ToBTOpeHue, 06001IEHNE,

6 CHCTEMATH3alHs 3HAHU: 16.05.202
"HepaseHncrsa" 5

12 [ToBTOpeHue, o6obmEH e,

. CHCTEMATH3alHs 3HAHU: 22.05.202
"IIpon3BonHas u €€ npumMeHeHue" 5

12 [ToBTOpeHue, o6o0mEH e,

2 cUCcTeMaTH3alys 3SHaHUH 22.05.202
"I[IpousBoaHas u e€ npuMeHeHue" 5




[ToBTOpeHue, 06001IEHNE,

;2 cUCcTeMaTH3alys 3HaHUH: 1 23.05.202
"I[IpousBoaHas u e€ mpuMeHeHue" 5

13 [ToBTOpeHue, 06001IEHNE,

0 CHCTEMAaTH3alHs 3HAHU 1 23.05.202
"NHuTerpan u ero npuMeHeHue" 5

13 [ToBTOpeHue, o6o0mEH e,

) CHCTEMAaTH3alHs 3HAHUI: 1 23.05.202
"Oyakuun" 5

13 [ToBTOpeHue, 0600mIEH e,

) cUCcTeMaTH3alus 3SHaHUH 1 23.05.202
"®yHkun" 5

13 [ToBTOpeHue, o600mIEeH e,

3 cUCcTeMaTH3alus 3SHaHUH 1 23.05.202
"®yHkun" 5

41‘3 N ToroBasikOHTpOIbHasIpaboTa 1 1 ? 05202

13

5 HroroBaskoHTpoIbHAsIpaboTa 1 1 23.05.202

5
13 [ToBTOpEHME, o6o6merIe, 1 73.05.202
6 cUcTeMaTHU3alusI3HaHUH 5
OBIIEE KOJIMYECTBO HACOB I10 136 10

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Anre6pa u Havaia aHanuza: Yueo. s 10-11 k1. o61meoOpaszoBart. yupexacHun

/II.A.AmumoB u np. [Tox pen. A.H. Tuxonosa. — M.: IIpoceenienue, 2021

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Anre6pa v Havata aHanu3a: Yueo. 11 10 k1. o01eo6pa3oBar. yupekaeHui
/C.M. Huxkonscknii, M.K. ITotanos, H.H. Pemetnukos, A.B. llleBkun. — M.:
[Ipoceemenue, 2021.

MeTtoauueckue pekoMeHaaunu K yueoHukam matematuku it 10-11 knaccos,

KypHan «MareMaTuka B IIKOJIE».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

Pecypcer Equnoit komexknmu mudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
(http://school- collection.edu.ru/) .

2. EI'D nns BeimyckaukoB (http://uztest.ru/quiz).

3. O6yuatomas cctema ['ymuna. Perry EI'D (http://reshuege.ru).

4. "Interneturok.ru" - oOpaszoBarenbHbIil BuneonopTan (http://interneturok. ru).
5. Merasuuuknoneaus Kupwiia u Medoaus (http://megabook.ru/).

6. Uurteper-nopran Beepoccuiickoit onmuMnuabl MKOJILHUKOB

(http://www.rosolymp.ru/).



7. bubnnoTeka 3JIeKTPOHHBIX yUeOHBIX MOCOOUN O MaTeMaTHKe

(http://mschool.kubsu.ru/npv/)






