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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «Anredpa u Hayajia MaTEeMaTHYECKOTO aHajiu3a» SBIIAETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpefaHero oOmiero obpa3oBaHws,
MOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy uis
M3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOpPOHBI, (popMHpyeT
JIOTUYECKOE M a0CTPAaKTHOE MBILUICHHE O0Y4YaloIIUXCS Ha YPOBHE, HEOOXOIUMOM
IJI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
aUcUMIIMH. B pamkax naHHoro y4eOHOro kypca oOydaroluecsl OBJIaJEeBarOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTH4IeCcKon (hopme.

VY4eOHblii Kypc anreOpsl M HayaJl MaTeMaTHYEeCKOTO aHajln3a 3aKIabIBaeT
OCHOBY Ui YCIEIIHOIO OBJAJCHHUS 3aKOHaMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJCHIUI Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOH KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX HHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOJIBb30BaTh MX JJS JalbHEWUIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiajieHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH aiareOpbl MU MaTEeMAaTHUYECKOTO aHajau3a pa3BUBAcT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3hIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U PacCyKAaTh JIEAyKTUBHO, MCIOJIB30BATh
00001IeHe ¥ KOHKpETH3aluio, a0CTparupoBaHUE W AaHAJOTUIO, (QOpMHUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone m3yuenuss yueOHOro kypca «Aisredpa ¥ Hayajlla MaTeMaTH4eCKOTro
aHaln3a» 00ydYaroIIuecs MOJY4YaroT HOBBIM OMBIT pEIIeHUs MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENILHOTO MOCTPOCHHSI MaTeMaTUUYECKUX MOJIENeH peallbHbIX CUTyalui,
UHTEPIPETallMd  IOJIYYEHHBIX  pEIIeHWH, 3HAKOMSTCA C  IpUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblli Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHAIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHbIH MaTepuan, CHoCOOCTBYIOLIMI
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMs, TaKk M depe3 creuuduxy ydeOHOi
AESITENbHOCTH, TPEeOyIolEell MPOJOKUTENPHOW  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Meromuku oOydeHHs anredpe M HadajlaM MAaTeMaTH4eCcKOro
aHaJn3a JCKUT ACSITeTbHOCTHBIN NMPUHIUI 00YUYCHHS.

B crpyktype ydeOHoro kypca «Aisrebpa M Hauyajga MaTeMaTHUYECKOIO
aHaJIN3a» BbIIEIEHBI CIEAYIOUINE COAEpKATeNIbHO-METOANYECKUEe TUHUM: «Yucna
U BbIUKCIEHUN», « DYHKIMU U rpaduku», «YpaBHEHUs U HEepaBeHCTBa», «Hauana
MaTeMaTHYecKoro aHanuza», «MHoXecTBa © Joruka». Bce ocHoBHbBIE



COJIEPKATEIbHO-METOAMYECKUE JIMHUM M3y4YaloTCs Ha TMPOTSHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
ApYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMH TEMaMU W pasnenamu. JlaHHbBIH
y4eOHBIA KypC SIBISIETCSA WHTErPATUBHBIM, IIOCKOJIbKY OOBEAWHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATHUYECKUA aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
IIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIEN0BaTeNbHO (hopMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKyl0 MOJEib peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYYEHHbIE NPU U3yUYEHUU Yy4eOHOro Kypca, [Jis
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOIMYECKas: JUHUS «YMcaa U BBIYKUCICHUS 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUs JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHHsg 0co0O€ BHUMaHue  yJenseTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B Ce0s HCMOJIb30BAaHUE Pa3TMYHBIX
dopM 3amucu 4YMcia, YMEHUE JAeNaTh NPUKHUJIKY, BBINOIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh YUCIIOBBIE BBIPAXKCHHs, padOTaTh C MAaTeMaTHUYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCs MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMoOHaNbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcesl. B KaXJIoM H3 3TUX MHOXKECTB PpacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cCIenupuIecKue 3aadud W OIepaluu: JIelIeHHEe HaIelo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE IENbIX YHCEN, OCOOBIe CBOWCTBA
palMoOHANbHBIX M HUPPAMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNUE KOpHS HATypajbHOW CTENEHUM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TMPUMEHEHHS IJI PEUICHHs PAa3IUYHBIX 3a/ad
dbopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MATEMaTUKU KaK HayKH U €€ poiu B
IOCTPOEHUU MOJIENIEH pealbHOTO MHpa, IIUPOKO HCIOJB3YIOTCA 00001IeHue U
KOHKPETH3aIIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaNM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oO0miero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene IlporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalolIuecsl OBIAACBAIOT PA3NMYHBIMU METOJAaMU  PEIICHUs
palfoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEpaBEeHCTB M CHCTEM, a Takxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHble yMEHHMsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (YHKIUI C TOMOINBIO MPOM3BOJHON, MPU PEHICHUH TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOXKJCHHE HAauOOJbIIUX U HAUMEHBIINX 3HAUCHUN (YyHKIUH.
JlaHHas coneprkarenbHasl JUHUS BKIIOYAeT B ce0s Takxke (popMHpOBaHUE YMEHHI
BBINIOJIHATH ~ pacy€Tsl 1O  QopMynaMm, MNpeoOpa3OBaHMs  PALMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUUYECKUX BBIPAKECHHM, a TaKXkKe BBIPAKEHUH,
COJIEpKaIlMX CTENeHUu U Jorapudmel. braromaps m3ydeHuro anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTHE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0yYaroumxcs, (pOpMHUPYIOTCS HABBIKU JI€AYKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpEIICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 337[a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeTOoMUecKass JUHUA «DYHKIMM U Tpa@UKU» TECHO
nepervieTaercs ¢ APYTMMU JMHUSAMH YYeOHOIro Kypca, MOCKOJBKY B KAaKOM-TO
CMBICIIE 337a€T MOCIIEIOBATENBHOCTh U3YUeHHUsSI MaTepuania. M3ydyenue creneHHo,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpauKoB, UCNHOIb30BaHUE (QYHKIUN JUIsl PEeLICHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEaJbHON KU3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM OoJblioe BHUMaHUE
yaensercsa (OPMUPOBAHMIO YMEHHUS BbIpaKaTh (POpPMyJaMU 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIEH Ha pa3BUTUE YMEHUMN
¥ HaBBIKOB, MO3BOJIAIOIIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIMYUHAMHU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduyeckoi W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTtnyeckoro aHaivsa» MO3BOJISAET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTHYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOY4YaloIUMCS, TaK KaK Yy HHUX TMOSABISETCS BO3MOXKHOCTb CTPOUTH
rpaUKi CIOXHBIX (YHKUUN, ONpeAensiTh UX HauOOJbIIME M HAUMEHBIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHHsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHAS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH pealbHbIX CHUTYaluH,
NO3BOJIIET HAXOAWTh HaWjIyuylllee pElIeHWe B MPHUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMHMYECKHX, 3ajja4aX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4e€CKOro
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIBHO-IOTHUYECKOTO U
KpEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOywaroniyecst y3HaKT O



BBIJIAIONIUXCSI PE3y/IbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOAUYECKast TUHUS «MHOKECTBa | JIOTHKA» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEeMATHKHU
U TpenjaraloT HamOoJee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIOUIUN BCE pa3Jieibl
MaTeMaTUKM H ©€ NPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYECKHE
TUCITUIUTMHBI W WX TPWIOKEHUS B eamHoe Ienoe. lloaTomMy BakHO JaTh
BO3MOXKHOCTh OOydaromeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIONb30BATh €r0 ISl BHIPAKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTb OOOCHOBAaHUNM U CIEJOBAHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKHA CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4JaroIuXcs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
mpaBuil, GOPMUPYET HABBIKK KPUTHUESCKOTO MBITUICHHS.

B yuebHnom kypce «Anrebpa W Hadaga MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOTO MOJEIMPOBAHUSA, KOTOPbHIE MPU3BAHBI
crioco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TIOCTPOEHUS MOJEIEH peallbHBIX
CUTyaIllMii, WCCJICAOBAHMS D3THX MOJEIEH C TOMOIIBIO ammapaTra anreOpbl u
MaTEeMaTUYECKOTO aHajlu3a, WHTEPHPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/esioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YETCs I PEIICHHS MPHUKIAJHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7a4  OOydJarolIuecs  Pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBAThH  MPOOJieMy.
JlesTenbHOCTh 1O  (OPMHPOBAHUIO HABBIKOB PpEIICHUS MPUKIAIHBIX 3a1ad
OpraHU3yeTCs B TPOIECCe HM3YYCHHUS BCEX TeM y4eOHOTo Kypca «AnreOpa u
HayaJla MaTeMaTUYeCKOTO aHaTTu3ay.

Ha wu3ydenue yueOHOro kypca «AjnreOpa M Hayajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hezelno), B 11
Kkimacce — 136 gacoB (4 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpabie yncia. OOBIKHOBEHHBIC W JIECATUYHBIC APOOH, MPOICHTHI, OCCKOHEUHBIE MEPUOAMUSCKHUE TPOOH.
[Ipumenenue apoOeit ¥ MPOIEHTOB JIJIsl PEIICHUSI MPUKIIATHBIX 33/1a4 U3 Pa3IUYHBIX OTPACiei 3HAHUHN U peabHOM KU3HU.

JleiicTBuTeNbHBIE uucia. PanuoHalbHBIE W HUppalMOHaNbHBIE 4Hcha. ApudMeTHYEeCKHe oOlepanuud ¢
NEUCTBUTENBHBIMU YKCIaMU. Moysib TEeUCTBUTEIBLHOIO YKCiia U ero cBoicTBa. [IpubamkEHHbIe BBIUMUCICHUS, TTpaBUiia
OKPYIJICHUS, IPUKHUJIKA U OLICHKA PE3yIbTaTa BEIYUCICHUM.

Crenienb ¢ 1enbiM nokaszateneM. bunom Heiorona. Mcnonb3oBanue moaxoasimeid GopMbl 3aluch JIEHCTBUTEIbHBIX
YuCeN I PEIICHUs IPAKTUYECKUX 3a7a4 U IIPEACTABICHUS TaHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenens ¢ palMoOHAIbHBIM MTOKa3aTeIeM U €€ CBOMCTBA, CTENEHb C ICUCTBUTEIBHBIM IMOKA3aTEIIEM.

Jlorapudm uncna. Cpoiicta norapudma. [lecsTuanbie U HaTypalbHbIE JIOTapU (MBI

CuHycC, KOCMHYC, TAHT€HC, KOTAaHI'€HC YHMCIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC M apKTaHI'€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb ypaBHEHUs. PaBHOCHIIbHBIE ypaBHEHUS H
ypaBHEHHUsI-ClIeICTBUSA. HepaBeHCTBO, pellleHE HEPAaBEHCTBA.

OcCHOBHBIC METOJBI PEIICHUS IENBIX U IPOOHO-PAIMOHATBHBIX YPABHEHUM W HEPABEHCTB. MHOTOUYJIEHBI OT OJIHOM
IepeMEeHHON. [leneHme MHOrodseHa Ha MHOTOWIEH C OCTaTkoM. Teopema be3dy. MHorowiensl ¢ LEIbIMU
ko3 dunmrentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIIUX CTEIIEHU U KOPHHU.

UNppaunonansubie ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX YPABHCHUM.

ITokazarenbHble ypaBHeHUSI. OCHOBHbBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKAITUX JTOTapU(MBI.



Jlorapupmuyeckue ypaBHeHUsl. OCHOBHBIE METO/IbI pEIICHUS Jorapu(PMUUECKUX YPABHEHHH.

OcHoBHbIE TpuroHomerpuueckue (opmynsl. IlpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaxeHUl. Perenue
TPUTOHOMETPUUECKUX YPABHEHHU.

Pemienne cucreM JIMHEMHBIX ypaBHEHUM. MaTpuia CUCTEMBI JUHEWHBIX ypaBHEHHW. ONpenennTesns MaTpuLbl 2X2,
€ro T€OMETPUYECKUN CMBICI U CBOWMCTBA, BBIYUCICHUE €T0 3HAYCHUS, IPUMEHEHHUE ONPEICIUTENS I PEIICHUS] CUCTEMBI
JUMHENHBIX ypaBHEHMI. PelleHne NpuUKIaAHBIX 3a7ad C IOMOIIBIO CHCTEMBI JIMHEWHBIX ypaBHeHui. lccrnenoBanue
TIOCTPOEHHON MOJIENIH C TIOMOIIBI0 MATPUIL U OIIPEIECITUTEIIEH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAIbHOW CHUTYyalllH C MOMOIIBIO YPAaBHEHUM M HEpPaBEeHCTB. lIpumeHeHne
YpaBHEHUU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3a7a4 U 33a4 U3 Pa3InYHbIX 00JIacTell HAYKHU U PeabHOM KU3HU.

DOyHKUMH U TPaPUKHn

OyHkus, cnocoObl 3aaanus QyHkiuu. Bzaumuo obparnbie pynkiuun. Komnosuums ¢ynkumii. I'paduk QyHkimm.
DOnemeHTapHbIe ITpeoOpa3oBaHus rpa)uKoB PyHKIUH.

OO6nacTh ompeneneHUs: U MHOXECTBO 3HaueHuM ¢yHkuuu. Hymm ¢yHkuuu. [IpoMexyTku 3HAKONOCTOSHCTBA.
Yérupie u Heu€rHble ¢(yHkuuu. Ilepuoanueckue QyHkuuu. I[IpomMexyTKM MOHOTOHHOCTHM (pyHKUMH. MakCHUMyMBbl U
MUHUMYMBbI QyHKIMK. Hanbonpliee u HauMeHblee 3HaYeHUsT GYHKIMUN HA TPOMEKYTKE.

JIuneitHas, KBaJipaTU4HAs U IPOOHO-JIMHEWHAS PYHKIUHU. DIEMEHTAPHOE UCCIIEI0BAHUE U TOCTPOEHUE UX IPaUKOB.

CrenenHasi pyHKLHS C HaTypaJlbHBIM U IeJbIM Noka3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpHS n-
Ol cTeneHH Kak QyHKIIUM OOpaTHOM CTENEHH C HaTypallbHBIM MOKA3aTeNIEM.

[loka3zatenbHast U jgorapupmuyeckas GyHKUMU, UX CBOMCTBa U rpaduku. Mcnonb3zoBanue rpa@ukoB QyHKIUN IS
peleHns ypaBHEHU M.

Tpuronomerpuueckasi OKpy>KHOCTb, OIPEIEIIEHNE TPUTOHOMETPUIECKUX (PYHKIIUN YMCIOBOIO apryMeHTa.

@OyHKIMOHAJIbHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLECCAX U SIBICHUAX. [ paduKu peanbHbIX 3aBUCUMOCTEH.

Hayajia MmaTeMaTH4€eCKOro aHaJIN3a

[locnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUsl MTOCIEN0BATENLHOCTEN. MeTo MaTeMaTuiecKo MHAYKIUU. MOHOTOHHbIE
Y OTrPAaHUYEHHBIE MOCIEA0BATENBHOCTH. VICTOpUS BO3HMKHOBEHHUS MaTEMAaTHYECKOrO aHAIM3a KaK aHaiu3a OECKOHEYHO
MaJIbIX.



ApudmeTrnueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBarolas reomerpuueckas nporpeccus. Cymma
OecKOHEUHO YOBIBarOIEH T'€OMETPUYECKON mporpeccuu. JIMHEeWHBIH M AKCHOHEHIMAIbHBIH pocT. Ymcno e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Vcrionb30BaHUE IPOTPECCUN ISl PELIEHUS PEATIBHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

HenpepsiBHble (yHKIMH M uX cBoiicTBa. Touku paspbeiBa. AcuMNTOTH rpadukoB ¢(yHKuuid. CBoiicTBa (hyHKIMIA
HENPEpBIBHBIX Ha OTpe3ke. MeTo1 MHTEepBaJIOB JUIsl pelIeHUs] HepaBeHCTB. [IpuMeHeHe CBOMCTB HENPEPbIBHBIX (PYHKIINM
JUISl peLIeHUs 3a1a4.

IlepBas u BTOpas mpousBoAHble PyHKIMU. OnpeneneHue, reOMETPUUECKUd U (PU3NYECKUNA CMBICT MPOU3BOIHOM.
VYpaBHeHUE KacaTenbHOM K rpaduKy QyHKIUY.

[IpousBoaHbIe AeMeHTapHBIX QYHKIUH. [Ipon3BOIHAS CyMMBI, POU3BEACHHS, YACTHOTO M KOMIO3UITUN (DYHKITHIA.

MHokecTBa H JIOTHKA

MHOK€eCTBO, omnepaluy HaJ MHOXKECTBAMHU M MX cBoiicTBa. uarpammel Dinepa—Benna. [IlpuMenenue TeopeTuko-
MHO>KECTBEHHOTI'0O aliapara JJisi ONMHCAHMS PEalbHBIX MPOIECCOB U SIBJICHUM, NMPU PELIEHUHU 3a7ad U3 JAPYrHUX y4eOHBIX
IIPEIMETOB.

Onpenenenue, Teopema, CBOHCTBO MAaTeMaTHYECKOro OOBEKTa, CIENICTBHE, J0KAa3aTelIbCTBO, PABHOCHIIbHbBIC

YpaBHEHUS.
11 KJIACC

Yuciia ¥ BBIYUCTICHUSA

Harypanbubie u 1ensie uncna. [IpuMeHeHre NMpU3HAKOB JEIUMOCTH IEJIBIX YKCeN, HAMOOIbIINNA OOUIUNA NEeIUTEINb
(manee — HO/I) u naumensbiiiee odiee kpatHoe (nainee — HOK), octaTkoB mo MoayJito, anroputMa EBkiinia aiis pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uuncna. AgreOpandeckas ¢ TpUTOHOMETpUuYecKas (OpMBI 3amMcH  KOMIUIEKCHOTO — YHCIA.
Apudmerrueckue ornepalud C KOMIUIEKCHBIMH 4HciamMu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOU
mwrockoctu. @opmyna Myaspa. KopHu n-oil cTeneHu u3 KOMIUIEKCHOrO uncia. [[puMeHeHrne KOMIUIEKCHBIX YUCEeN IS
perieHus: GU3NIECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA



Cucrema 1 COBOKYITHOCTh YPABHEHHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE
HEPAaBEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPABHEHUM C TIOMOIIbIO TPUTOHOMETPUUECKON OKpPYXKHOCTH. Perenue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELICHHS MTOKA3aTENbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELIEHUS CHCTEM M COBOKYIHOCTEM pAIlMOHANBHBIX, WPPALMOHAJIBHBIX, MOKA3aTENbHBIX H
Jorapu(pMUYECKUX ypaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHUN, CHCTEM M HEPABEHCTB K PELICHUI0 MATEMATHYECKUX 3aJad U 3a4ad U3 Pa3IMYHBIX
oOJacTeil HayKu M peajbHOM KU3HU, HHTEPIIPETAUs TOJYYEHHBIX Pe3yJIbTaTOB.

DYyHKIUN U TPaPUKHU

I'padux xommozunuu pyukimii. ['eomeTpuueckre 00pas3sl ypaBHEHUN U HEPABEHCTB HA KOOPIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckre QyHKIIMHN, UX CBONCTBA U TpadUKH.

['padprueckure MeTo bl penieHusl ypaBHEHHU 1 HepaBeHCTB. [ paduueckue MeToIbl peleHus 3a/1a4y ¢ HapaMeTpaMu.

Hcnonb3oBanue rpadukoB (YyHKUMNA IS KUCCIAEAOBAHMUS MPOLECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT IMpU
pelleHny 3aa4d U3 APYTUX YYEOHBIX MPEIMETOB U PEAIbHOM JKU3HU.

Hayajsa MmaTeMaTH4eCKOI0 aHAJIHM3a

[IpumeHeHne NPOU3BOJHOM K UCCIENOBAHUIO (PYHKIMHA HA MOHOTOHHOCTh U JKCTpeMyMmbl. HaxoxxneHue
HanOOJIBLIEr0 U HAUMEHBLIET0 3HAYEHNUI HENPEPHIBHON (DYHKIIMHM HA OTPE3KE.

IIpuMenenne npOU3BOAHOM MUl HAaXOXKACHUSA HAWIY4Ilero pelleHHs B INPUKIANHBIX 3a7adax, Ui OINPEIEIICHUs
CKOPOCTHU U YCKOPEHHUS Tpoliecca, 3aaHHOro GopMyIIoN WK rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO IepBooOpa3HbiX. llepBooOpasHbie 3nemeHTapHbIX QyHKuuid. [IpaBuna
HaXO0KJEHUS EPBOOOPA3HBIX.

Nurerpan. ['eomerpudeckuii cMbIci WHTErpasia. Beruucienue omnpeaenéHHoro uHrerpana mno dopmyne HeroToHa-
JleriOnuIa.

[IpumeneHue unTerpaia s HaxXoXKIEHUs IIoWaAeil miockux Guryp u o0bEMOB FeOMETPUUYECKUX TEll.



[Tpumeps! pemenuit nudepeHnnanbHbIX YpaBHEHHA. MaTeMaTHdeckoe MOJETUPOBAHUE PEAbHBIX IMPOIIECCOB C
noMol1IbI0 MU PepeHnanbHbIX YpaBHEHUH.

IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHET'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaka1aHCKOro BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM TMO3HMIIMU 00YYaIOIIETocs KaK aKTUBHOTO W OTBETCTBEHHOI'O WICHA POCCHHCKOTO
oO111ecTBa, MPEJACTABICHHE O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, TIPOLICAYP
TPaXKJIaHCKOTO o0I1ecTBa (BBIOOPHI, OMPOCHl U JPYroe), YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMM WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHHUEM;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTb POCCUNUCKON Irpa)KAaHCKOW UJIGHTUYHOCTH, YBAXKEHUS K TIPOILJIOMY U HACTOSIIEMY POCCUHUCKOM
MAaTEMATHKH, IEHHOCTHOE OTHOLICHHE K JOCTHUKEHUSIM POCCUHUCKMX MAaTEMATUKOB WU POCCHUHCKOM MAaTEMaTHYECKOU
IITKOJTBI, MCTIOJTb30BAHME ITUX JIOCTHKEHUH B APYTHX HAYKax, TEXHOJIOTHIX, chepax IKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapojia, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEACHUS, CBSI3aHHOTO C IMPAKTUYECKMM NPUMEHEHHEM JOCTHKCHUW HAyKH U JEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ACTETUKY MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajiad,
pELICHUH, PACCYKICHUM, BOCIPUMMUYHUBOCTh K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA;

5) pu3nvYecKoro BOCIIUTAHMSA:



c(hOpMHUPOBAHHOCTh YMCHHS IPUMEHATh MaTEeMaTHUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3ormacHoro obpasa
’KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE NHUTaHHE, COATAaHCUPOBAHHBIM PEKUM 3aHATUM U
OTHbIXa, peryispHas Qusnueckas aKTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHUE TIPU 3aHSATUAX CIIOPTUBHO-
03/I0pPOBUTENILHOU I€SITEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYJy, OCO3HaHWE IIEHHOCTH TPYAOJIIOOMSA, MHTEpPEC K pazIuyHbIM chepaMm MnpodhecCHOHAITBHOM
NESATEeTbHOCTU, CBSI3aHHBIM C MaTeMaTUKOW U €€ MNPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBINM BBHIOOp Oyaylei
npodeccu U peasu30BbIBATh COOCTBEHHBIE KU3HEHHBIE IUJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTUYECKOMY
00pa3oBaHHIO M camM000Opa3OBaHUIO HAa MPOTSHKCHHH BCEH »XWU3HH, T'OTOBHOCTh K AKTHUBHOMY YYacCTHIO B PEIICHUH
MPaKTUYECKUX 3aJ1a4 MaTeMaTHIECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb 3KOJIOTUYECKOM KYJIbTYpbl, MOHUMAaHUE BIUSHUS COLMAIBHO-3KOHOMHYECKUX MPOIECCOB Ha
COCTOSIHUE TIPUPOJIHOM M COIHMAIBHOM CpeJibl, OCO3HAHHE TVI00ATBLHOTO XapaKTepa AKOJOTHUCCKUX MPOOIeM, OpUCHTAITUS
Ha NMPUMEHEHUE MaTeMaTHUYECKUX 3HAHMM ISl PEIIeHUs 3a7a9 B 00JIaCTH OKPY Karolel cpe/ibl, IJIaHUPOBAHUE MOCTYIIKOB
1 OIIEHKHU UX BO3MOXHBIX MOCIEICTBUI JJIsI OKPYIKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKH U OOIIICCTBCHHOM
NPaKTUKW, MOHMMaHHWE MaTeMaTHYeCKOW HayKh Kak cdepbl YeIOBEYECKOM JEeSATEIBbHOCTH, 3TaloB €€ pa3BUTHSI U
3HAYMMOCTH JJISl PA3BUTHUS IIUBIJIM3AIIUN, OBJIAJICHUE S3BIKOM MaTEMAaTUKU U MAaTEMAaTHYECKON KYJIbTYpPOUH Kak CpPEeICTBOM
MO3HAHUSI MHUPA, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATENbCKYIO NEATEIbHOCTh WHIUBUIAYAIBHO U B
rpymnre.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:



BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKH MATEeMAaTUYECKUX OOBEKTOB, MOHSATHM, OTHOLIECHUN MEXTY
HOHATUSAMHU, (OPMYJIUPOBATh OINpPEAEICHUS MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIM NPU3HAK KiIaccUUKaIHU,
OCHOBAHMS 17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (hOPMYJIMPOBATh U NMPEOOPA30BBIBATH CYKJICHUSA: YTBEPJIUTEIbHBIE U OTPHUILIATEIbHBIE, €AMHUYHBIE,
YacTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJIATh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpeuUrs B (akTax, JaHHBIX, HAOMIOJEHUSIX U
YTBEPXKICHUSX, IPEAaraTb KPUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JeNaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX M HWHAYKTHUBHBIX YMO3aKJIOUYEHUH,
YMO3AKJIFOUECHUH 10 aHAJIOTUH;

IPOBOJIUTh CaMOCTOSITENIBHO JIOKAa3aTeJIbCTBA MATEMaTUYECKUX YTBEPKICHUM (MpsIMble M OT MPOTUBHOIO),
BBICTPAMBaTh apryMEHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpATh CHOCOO pelleHHs Yy4yeOHOW 3ajaud (CpaBHMBATh HECKOJBKO BapHAHTOB PEILIEHUs, BHIOMpATh HamOoJjee
MOAXOSIINANA ¢ YYETOM CaMOCTOATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbcKkyue 1eMCTBUSA:

MCITI0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKANA HHCTPYMEHT MO3HAaHUS, (DOPMYIUPOBATh BOMPOCHI, (PUKCUPYIOLIUE
MPOTUBOpEYHE, MPOOJIEMYy, YCTaHABIMBATH MCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTUPOBATH CBOKO
MO3ULINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHWPOBAHHBIN HKCHEPUMEHT, HCCIIEJOBAHME M0 YCTAHOBJICHHIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00bEKTA, SIBICHMS, POIECCA, BHISIBICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, IBICHUSIMHU, [TPOLIECCAMU;

CaMOCTOSITETbHO  (hOopMynIMpoBaTh O00O0OIIEHUSI M BBIBOALI MO pe3ysbTaTaM MPOBEAEHHOTO HAOIIOJEHUS,
UCCIIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJAOB U 000OIIECHHUI];

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIABUTATh IMPEAINOJIOKEHHUS O €r0 pa3BUTUU B HOBBIX
YCIOBHSIX.

Pabora c unpopmanueii:

BBISBJIATH J1e(pUIUTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUISl OTBETA Ha BOIIPOC U JUIs pEIICHUs 3a/1a4H;

BbIOMpaTh MH(OpPMALMIO M3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAIW3UPOBaTh, CHCTEMAaTU3UPOBATH U
MHTEPHPETUPOBATh UH(POPMAIIUIO PA3IMYHBIX BUAOB U (POPM Ipe/ICTABICHUS;



CTPYKTYpHUPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popMax, UIUTFOCTPUPOBATH TPaPUIECKH;
OLICHUBATh HAAEKHOCTh HH(OPMAIUH IO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMmyHuKaTHBHBIE YHHBepPCcaJbHbIe YueOHbIe 1eiCTBUSA

Oo0menue:

BOCIIPHHHMATh M (OPMYJIHPOBATH CYXKJICHHS B COOTBETCTBHHM C YCJIOBHSMH WM ICIISIMH OOIICHHS, SICHO, TOYHO,
IPaMOTHO BBIP@YKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y PEIISHUS 3a/1a4H,
KOMMEHTHPOBATH TIOJIYYCHHBIN PE3YNIbTAT;

B X0Jic OOCYXJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, IMPOOJEeMBI, peIIaecMou 3ajadw,
BBICKA3bIBATh MJICH, HAIICJICHHBIC HA TIOMCK PEIICHUsS, COMIOCTABIISATh CBOU CYXKJCHUS C CYKJICHUSIMH IPYTUX YYaCTHHKOB
auainora, OOHapyXWBaTh pa3jU4Me W CXOJICTBO TMO3WIMN, B KOPPEKTHOW (opme (opMyIupoBaTh pPa3HOIIIACHS, CBOU
BO3PAXKCHUS;

MPEACTABIIATh PE3yJIbTaThl PEIICHHS 3aJ1aud, SKCIEPUMEHTA, MCCIICIOBAHUS, MPOCKTA, CAMOCTOSTEIIBHO BBIOMPATH
(dbopMar BBICTYIUICHHS ¢ YIETOM 3a/1a4 MPE3CHTAIUA U 0COOCHHOCTEH ay IUTOPHUH.

PerynsiTuBHBIE YHHBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJISATh IUIaH, aJrOPUTM PELICHUS 3aJa4yH, BBIOMpATh CIOCOO peHieHUs C YYETOM HMMEIOIIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apIryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YIETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIQJICTh HABBIKAMM [I03HABATEIILHOW pedIieKkCHM Kak OCO3HAHHUS COBEPIIAEMBIX JEUCTBUUA U MBICTUTEIBHBIX
MPOIIECCOB, MX PE3YyJbTATOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJS TMpoliecca W pe3ybTara perieHus
MaTeMaTHYEeCKOM 3aJ1auH;

NPEABUAECTh TPYAHOCTU, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEUICHUU 33/1a4, BHOCUTh KOPPEKTUBHI B JEATCILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJbTaTa ILIEJIU U YCIOBUSIM, OOBSICHATh MPUUUHBI JOCTHKEHUS WU HEIOCTUKEHUS
PE3YIbTATOB JICITCIBHOCTH, HAXOUTh OITHOKY, JaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.



CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh W UCTIOJIh30BaTh MPEUMYINECTBA KOMaHAHON M MHAWBHUIYaTLHOW paOOTHI MPHU pelIeHUH Y4eOHBIX 3ajad,
MPUHUMATh 11eJb COBMECTHOH JCATENBHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPaOOThI, pacrpeneisTbh BHUIBI
paboT, 1oroBapuBaThCs, 00CYkKAaTh MPOLIECC U PE3YIbTAT PabOTHI, 0000IIaTh MHEHHSI HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYyHMHoBBIX (opmax paboTel (0OCYyXJeHWs, OOMEH MHEHHH, «MO3TOBbIE IITYPMbD» H WHBIC),
BBITTOJTHSITh CBOIO YacTh PaOOTHI M KOOPJIUHUPOBATH CBOU JACUCTBHS C APYTUMHU YiICHAMH KOMaHJbI, OIIEHUBATh KA4€CTBO
CBOETO BKJIaJla B OOIINI TTPOIYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kjacce oOydaromuiics IMOJIYYUT CICAYIOIIME MPEIMETHBIC Pe3yJIbTaThl MO OTACIbHBIM
TemaM pabouelt mporpaMmbl y4eOHOTO Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHAIN3a:

Yucjaa u BbIYUCJIEHUA:

CBOOO/IHO OIEPUPOBATH MOHITUSIMU: PALMOHAIBHOE YMCIIO, OECKOHEUHAas NepUoANYecKas JpoOb, MPOLIEHTHI,
UPPALMOHATBHOE YUCIIO, MHOKECTBA PALMOHAIBHBIX U JICHCTBUTEIBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JPOoOU M TPOIEHTHI JIs pelleHUus] MPUKIAIHBIX 3a/Jad U3 Pa3IUYHBIX OTpaciedl 3HAaHUM U peaqbHOU
’KU3HU;

MIPUMEHSITH TPUOIMKEHHBIE BEIYUCIICHUS, TPaBUJIa OKPYTIICHUS], MPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYHCICHUMH;

CBOOOJIHO OIEPHUPOBATH IMOHATHEM: CTEICHb C IIEJBIM IMOKa3aTelIeM, MCIIOIb30BaTh IMOIXOAIIYI0 (HOpMYy 3amucu
JNIEVCTBUTEIIBHBIX YMCEN ISl PEUICHUS IMTPAKTUYECKUX 3a/1a4 U TIPEJICTABIICHUS JaHHBIX;

CBOOOJ/IHO ONIEPUPOBATH MOHATHEM: apU(DMETHIECKUN KOPEHb HATYPAIbHOUM CTENICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAIBHBIM MOKA3aTENIEM;

CBOOOJTHO ONIEPUPOBATH MOHATHAMU: JIOTapu(pM Yucia, TeCATUIHBIC U HATypaJIbHBIC JTOTapU(PMBI;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCJIOBOTO apTyMEHTa,

OIEpUPOBATH ITOHATUIMU: APKCUHYC, ADKKOCUHYC Y APKTAHT'€HC YMCIIOBOIO ApryMEHTA.

YpaBHEHUS U HEPABEHCTBA:



cBOOO/IHO ONEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-
CJIEJICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSTH Pa3IUYHbIe METObl PEUICHUS PAIMOHAJIBHBIX M JAPOOHO-PALIMOHAIBHBIX YPaBHEHUH, TPUMEHSATh METOJ
MHTEPBAJIOB ISl PEILICHNS HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJHOM MEepeMEHHOM, MHOTOWIEH C LENbIMU KO3 PUIIUEHTAMH,
KOPHM MHOTOWIEHA, IPUMEHSATH JIEJICHUE MHOTOWICHA HAa MHOTOWIEH C OCTaTKOM, TeopeMmy besy m teopemy Buera s
pelieHus 3a1a4;

CBOOOJTHO ONEPUPOBATH MOHATUAMM: CUCTEMA JIMHEWHBIX YPABHEHHM, MaTPHIIA, ONPEAEIIUTENb MATPULIBI 2 X 2 U €ro
Ir€OMETPUYECKUN CMBICH, HCIIONb30BaTh CBOWCTBA OMNpEAENuTeNs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYEHUs, NMPUMEHSTH
ONPENENNTENN U PELICHUS] CUCTEMBI JIMHEMHBIX YPAaBHEHHM, MOACINPOBATh PEAIBHBIE CUTYAallUN C IOMOLIBIO CHCTEMBI
JMHENHBIX YPAaBHEHMM, UCCIEN0BAaTh MOCTPOEHHBIE MOJAENINA C MOMOIIbI0 MATPUIl U ONpEAEIUTENeH, UHTEPIPETUPOBATD
MOJIyYeHHBI PE3yNbTaT;

MCITOJI30BaTh CBOMCTBA JACHCTBUI C KOPHIMU /IS TpeoOpa30BaHUsI BIPAKEHUM;

BBINOJIHSTH IPEOOPAa30BAHNS YUCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENEHH C PALIMOHAIBHBIM I10Ka3aTeseM;

MCITI0JIb30BaTh CBOMCTBA JIorapupmMoB AJis peoOpa3oBaHus JOrapu(pMUUECKUX BhIPAKECHHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: UPPAILIMOHAIIBHBIE, IOKA3aTENbHbIE U JOrapu(PMUUYECKUE YPaBHEHUS, HAXOAUTh
UX PELIEHUs C TOMOIIBI0 PABHOCUIIBHBIX IEPEXOA0B MM OCYLIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (POPMYJIIBI 1711 PeoOpa30BaHUs TPUTOHOMETPUUECKUX BbIPAXKEHU;

CBOOOJTHO OMNEpUPOBaTh MOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPUMEHSITh HEOOXOAMMBbIE (GOPMYIbI IS
pELICHNS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHUX YPABHEHU;

MOJICJIPOBaTh pealibHble CUTYallud Ha S3bIKE aireOpbl, COCTaBJIATh BBIPAKEHUS, ypaBHEHUS, HEpPaBEHCTBA IO
YCIIOBHIO 3aJ]aui, UCCIIEJIOBATh TOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM alllapara ajareopsl.

DyHKIUM U TPAPUKU:

CBOOOJHO OIEpUPOBaTh MOHATUSAMHU: (QYHKUHUA, CIOCOObI 3ajaHus (YHKIHMHM, B3aUMHO OOpaTHbE (DYHKIUH,
KoMITO3uIMs GYHKIUH, Tpaduk GyHKIIMHU, BBITIOIHAT dJIeMEHTapHbIE Tpeo0pa3oBanus rpa@uKoB HyHKIIHIA,

CcBOOO/IHO OIEpPUPOBATh MOHATHAMH: O0JIACTH OIpPENEICHUs] U MHOKECTBO 3HAUEHUN (QYHKIMM, HYJIU (QYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CcBOOOJIHO OINEpPUPOBATh MOHATUSAMM: UYETHbIE U HEUYETHbIE (YHKIUHU, Mepuoandeckue (yHKIUHU, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl U MUHUMYMBI (DYHKIIMM, HauOoJiblliee W HAMMEHbIIEe 3HAUCHHE (PYHKIUU Ha
IPOMEXKYTKE;

cBOOOJIHO OMEpPUPOBaTh MOHATUSAMHU: CTENEHHas (QYHKIHS C HaTypajdbHBIM W IENBIM TIOKa3aTelneM, Tpaduk
CTeNeHHOW (DYHKIMHM ¢ HATypaldbHBIM W IIENIBIM IOKa3aTeneM, rpa@uKk KOpHS N-Od CTENMEeHH Kak (PYHKIMKA OOpaTHOU
CTETNIEHU C HATYpaJIbHBIM MMOKA3aTeNIeM;

OTEpUPOBATh TMOHATHAMH: JUHEWHAs, KBagpaTW4yHas W APOOHO-TMHEWHAs (YHKIUHU, BBITOIHATH JJIEMEHTApHOE
WCCIIEIOBAaHHUE U TOCTPOCHUE UX IpahuKoB;

CBOOOJTHO OMEPUPOBATh TOHITHIMU: TMOKa3aTeiabHas W Jorapudmuyeckas (QyHKIMH, WX CBOWCTBA W TpaduKH,
UCIIOJIb30BaTh UX IPaQUKU JUIsl pelIeHUs] ypaBHEHU;

CBOOO/JIHO OIEpPHPOBaTh TMOHATUSAMHU: TPUTOHOMETPUYECKAs OKPY)XKHOCTh, OMNPEICICHUE TPUTOHOMETPUUECKUX
(yHKUMIA YUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku GyHKUUN JJIs MCCIIETOBaHMs MPOLIECCOB U 3aBUCUMOCTEH MPHU PEIICHUH 3a/ad U3 JAPYTux
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HH, BhIpaXKaTh (POPMYyIaMHi 3aBUCUMOCTH MEXy BEIMYUHAMU;

Hauana maTeMaTH4eCcKOro aHAJIM3a:

CBOOOJHO ONEPHPOBATH MOHATHAMU: apUPMETHUECKas U INeoOMETpHUYEcKas Mporpeccusi, OECKOHEYHO YObIBarolas
reoMeTpUYeCcKass MPOrpeccusi, JTUHEHHBIH M SKCIOHEHIMAIbHBIM pOCT, (QopMyJsia CIOXHBIX HPOILEHTOB, HMEThH
Ipe/ICTaBlIEHUE O KOHCTAHTE;

WCTIOJIb30BaTh MPOTPECCHUH ISl PEIICHHS PEANIbHBIX 3a7a4 MPUKIAHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITUSAMH: TTOCIIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUs MTOCIIEI0BATEILHOCTENH, MOHOTOHHBIE
OTrpaHUYECHHBIE TOCJIEI0BATEIIbHOCTH, MOHMMATh OCHOBBI 3apOKICHUS MaTeMaTH4YeCKOro aHaiu3a Kak aHalu3a
OECKOHEUYHO MaJbIX;

cBOOOJHO ONEpUPOBATh TMOHATHUSMHU: HETMPEPHIBHbIE (YHKIMH, TOYKH pa3pbiBa rpaduka (QyHKIIHHA, aCUMIITOTHI
rpaduka GyHKIMHY;

CcBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HENpepblBHAsS Ha OTpE3Ke, MPUMEHSITh CBOWCTBA HEMPEPBHIBHBIX
GbyHKUMNA U1 pelieHus 3a/1ay;

CcBOOO/IHO ONIEPHPOBATH MOHATUSIMU: TIepBast U BTOpasi MPOU3BOHBIE (QYHKIIUH, KacaTelabHas K TpaduKy QyHKIIIH,



BBIUUCIIATh MPOU3BOAHBIE CYMMBbI, IPOU3BEICHHUS, YaCTHOTO M KOMIIO3UIMU JIBYX (PYHKIMA, 3HATh NMPOU3BOJHBIC
AJIIEMEHTAPHBIX (PYHKITUH;

MCITI0JIb30BaTh T€OMETPUUECKUI U (PU3UUECKUI CMBICT IPOU3BOJIHOM ISl pEIIeHUS 3a/1a4.

MHoKecTBa U JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTIEPAIIUU HAJl MHOYKECTBAMU;

UCIIOJIb30BATh TEOPETUKO-MHOXXECTBEHHBIN amnliapar [l ONKUCAHUs PEAIbHBIX MPOLIECCOB U SIBJICHUM, IIPU PEIICHUN
3a/1a4y U3 JpYyrux y4eOHbIX MPEIMETOB;

CBOOOJHO ONEPHUPOBATH MOHATHAMU: OINpPEAEIICHHE, TEOPEMA, YPaBHEHUE-CIEACTBUE, CBOMCTBO MaTeMaTHYECKOrO
00BEKTa, I0KA3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOydaromuiics MOJIYYUT CIEAYIOIIME MPEIMETHbIC Pe3yJIbTaThl MO OTACIbHBIM
TemaMm pabouelt mporpaMmbl y4eOHOTO Kypca «Anredpa 1 Hayajaa MaTeMAaTHYECKOTO aHAIIN3a:

YucJia 1 BbIYUCJIEHUS:

CBOOOJ/IHO OIEPUPOBATH TMOHATUAMHU: HATYypaJIbHOEC M I1I€JI0€ YHCI0, MHOXECTBA HATypaJIbHBIX M IEJbIX YHCEN,
WCMOJIb30BaTh Npu3Haku JaenumocTu nenbix uncen, HOJ u HOK HartypanbHBIX yucen i peuieHus 3ajad, IPUMEHSTh
anroputm EBknnna;

CBOOOJIHO OINEPHPOBATh IIOHATHEM OCTaTKa IO MOMAYJI0, 3alUChIBaTh HATypaJlbHbIE 4YHCIAa B Pa3IdYHBIX
MTO3UIIMOHHBIX CUCTEMAaX CUMCJICHHS,

CBOOOJIHO OMEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILIEKCHBIX YHCEN, MPEACTaBIsATh
KOMILUIEKCHBIE YHCIIa B aIreOpanuyeckol U TPUrOHOMETPUUECKO popMe, BBIMOIHATh apu(PMETHUECKHUE ONEpallid ¢ HUMU
1 n300pakaTh Ha KOOPAUHATHOM IIJIOCKOCTH.

YpaBHeHUs U1 HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATh TMOHATUSMH: HppallMOHANIbHBIC, TOKa3aTelbHbIE M Jorapumuyeckre HEpPaBEHCTBA,
HAXOJUTh UX PEIICHUS C HOMONIBIO PABHOCHIIBHBIX IEPEXO/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUUECKOTO YpaBHEHHS,

CBOOOJIHO OMEPHUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPHUMEHSATH HEOOXOIUMBIC (HOPMYIIBI JJIS
pEIIeHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOJTHO OTIEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB, PABHOCUJILHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUSI, HAXOJUTh PEUIEHUS CUCTEMbI U COBOKYIHOCTEN palMOHAIbHBIX, HPPALMOHAJIBbHBIX, IOKA3aTEIbHBIX
1 jJorapu(pMuYecKuX ypaBHEHHI U HEPABEHCTB;

pelaTh palyoHaIbHbIE, UPPALIMOHATBHBIC, TOKA3aTENIbHBIC, TOTAPUPMUUECKUE U TPUTOHOMETPUUECKUE YPABHEHUS U
HEpPABEHCTBA, COAEPKAINE MOIYJIU U apaMeTpPhI;

NPUMEHSTH TpaduuecKre METOIbI JIJIs PEIlIeHUs] ypaBHEHUN 1 HEPABEHCTB, a TaKk)Ke 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peajibHble CUTYyalluu Ha S3bIKE alreOphbl, COCTaBJSATh BBIPAKEHHUsS, YpaBHEHHUs, HEPABEHCTBA U UX
CUCTEMbl TIO YCJOBUIO 3aJauM, WCCIEIOBAaTh IOCTPOCHHBIE MOJEIU C MCIOJB30BAHUEM ammapara ajireOphl,
MHTEPIPETUPOBATH MMOTYUYECHHBIN pe3ybTart.

DOyHKUMH U TpaduKn:

CTPOUTH TpaduKu KOMIO3ULMHU (PYHKIMI C TTOMOIIBIO AJIEMEHTAPHOTO HUCCIEOBAHUS U CBOMCTB KOMITO3UIIMU JIBYX
bynxumi;

CTPOUTH TEOMETPUYECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: TPAUKH TPUTOHOMETPUUECKUX (PYHKITUH;

MPUMEHSITH (DYHKITUH TSI MOJICIIUPOBAHMS U UCCIIEOBAHUS PEealIbHBIX MTPOIIECCOB.

Hauana MaTeMaTHuecKoro anajamu3sa:

MCITIOJIb30BaTh TIPOM3BOIHYIO VISl MCCIIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTD U OKCTPEMYMBI;

HAXOJUTh HAaUOOJbIIIEE U HAMMEHbIIIee 3HAaUeHHS (YHKIIMU HEMTPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOW3ZBOAHYIO IS HAaXOXKJICHHUS HAWIYUIIEro PEIIeHUs B MPUKIAAHBIX, B TOM YHCJIE COIMAJIbHO-
AKOHOMMYECKUX, 3a]1a4ax, Jis ONpeAeICHUsI CKOPOCTU U YCKOPEHUS Mpolecca, 3aAaHHoTro (popMynoi uiu rpadukom;

CBOOOJTHO OMEPHPOBATH MOHATHUSAMHU: TIEPBOOOpA3HAs, OMNPEACIEHHBIA WHTETpal, HAXOJIUTh NEPBOOOPA3HBIC
AJIIEMEHTAPHBIX (PYHKINI U BRIYUCIATH UHTErpai no popmyne Hetotona-Jleitonuiia;

HaxOJUTh TUIOIIAIU IIIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

UMETh TMPEJICTABJICHUE O MaTeMaTUYeCKOM MOJICIIUPOBAHUM Ha MpUMEpPE cocTaBieHus: aud@epeHuanIbHbIX
YPaBHEHHU;

pemiarh NpUKIaJHbIE 3a/ladyd, B TOM YHUCJE COLMAIIbHO-DKOHOMHYECKOTO M (DU3MYECKOTO XapakTepa, CpeiCTBaMU
MaTeMaTU4YECKOro aHaau3a/



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosnu4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n NporpaMMsbl Bcero Konrpoabiibt TpaxTieckue o0pa3oBaTe/bHbIE
e padoThI padoThI pecypeni
MHOXeCTBO JeHCTBUTENIBHBIX YUCE]. 0
| MHorousnensl. PaiimoHnanbHbele ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI JIMHENHBIX
ypaBHEHUH
) Oyukuuu u rpadpuku. CreneHHast QyHKIMS C 12 | 0
LIEJIBIM [TOKa3aTeIeM
3 ApudmeTnueckuil KOpeHb N-Oi CTETEHH. 15 | 0
WppanmonanbHble ypaBHEHUS
4 [TokazarenbHas ¢pynkius. [lokasarenbHble 10 | 0
ypaBHEHHUS
5 Jlorapudmuueckast QyHKIHU. 13 | 0
Jlorapugmuueckue ypaBHEHHs
6 TpuroHoMmeTpudeckue BIpaXXeHUs U ” 1 0
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUA 10 1 0
8 HenpepsiBabie Gpynkiuu. [IponsBonnas 20 1 0
9 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 5 ) 0

3HAHUU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KITACC

KoanyecTBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE
e padoThbI padoThI
pecypchl
1 HccnenoBanmne GyHKIMIA ¢ TOMOIIIBIO ” 1 0
MPOU3BOAHOMN
2 IlepBooOpa3Has U UHTETpa 12 | 0
3 I'paduiku TpUroHOMETpUUECKUX (PYHKITHIA. 14 | 0
Tpuronomerpuyeckue HepaBeHCTBA
4 HppanmonansHele, moka3aTeabHbIE U 24 1 0
norapuMUUEeCKre HEPABEHCTBA
5 KommekcHbie uucna 10 | 0
6 HarypanbHbie u 11enbie yncia 10 1 0
CucreMbl pallMOHAJIBHBIX, UPPALIMOHATIBHBIX 0
7 MOKa3aTeIIbHBIX U JIOTApUPMUISCKUX 12 1
ypaBHEHUN
8 3agauu ¢ mapaMmeTpaMu 16 1 0
9 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIUS 16 ) 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 136 10 0




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

Jara npoBeneHust

Juarpammsl Olinepa-Benna

01.09.2025r.

[IpuMeHeHne TeopeTUKo-
MHO>KECTBEHHOTO armnapara Jyis
pelieHus 3aaau

02.09

[IpumeHeHne TeopeTHKo-
MHO>KECTBEHHOTI'O armapara Juis
penieHus 3aaqy

03.09

[IpuMeHeHnEe TeopeTUKO-
MHO>KECTBEHHOTO anmnapara JJs
peneHus 3anaqy

04.09

Panmmonanbueie yucna.
OOBLIKHOBEHHBIE U JECITUYHEIE
IpoOH, IPOLIEHTHI, OECKOHEUHBIS
MEePUOIUYECKHE TPOoOH

08.09

PammmonansHabIe yncna.
OOBIKHOBEHHEIC U JICCATHYHbBIC
JpoOH, POIIEHTHI, 0ECKOHEUHBIE
NepUOANYECKUE JPOOH

09.09

[Ipumenenue apobeii u
IIPOLICHTOB Il PELIEHUS
NPUKIAJAHBIX 33124

10.09

[Ipumenenue apoodeit u

11.09




MIPOLICHTOB ISl PEIICHUS
MPUKIAAHBIX 33729

JlelicTBUTENbHBIC YHCTIA.
Panmonansueie u
WppalMOHATIBHBIC YHCTIa

15.09

10

Apudmernueckue oneparyu ¢
JCHCTBUTEITLHBIMU YNCIIAMHU

16.09

11

Mopynp JEMCTBUTEIBHOTO YHCIIA
U €r0 CBOMCTBA

17.09

12

[TpuOnKkEHHBIC BEIYUCIICHUS,
MIPaBUJIA OKPYIJIEHUS, IPUKUIKA
Y OLICHKA pe3yJibTaTa
BBIUMCIICHUM

18.09

13

OcCHOBHBIE METOBI PEIICHUS
HEIBIX U IPOOHO-PAIIMOHATIBHBIX
ypaBHEHU U HEPABEHCTB

22.09

14

OcCHOBHBIE METObI PEIICHUS
LETTBIX U APOOHO-PAITMOHATBHBIX
ypaBHEHUI U HEPABEHCTB

23.09

15

MHuorousieHs! OT 0JTHOU
nepeMeHHoi. Jlenenne
MHOTOYWIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

24.09

16

MHorouJieHbI ¢ O eJabIMU
kodpunuenramu. Teopema
Buera

25.09

17

Pemenue cucrem TMHENHBIX
ypaBHEHUU

29.09




18

Pemenne cucrem MMHEHHBIX
ypaBHEHUH

30.09

19

Marpuiia CUCTEMBI JTMHEHHBIX
ypaBHeHUH. Onpenenurens
MaTpHIIbl 2%X2, €ro
F€OMETPUYECKUI CMBICT U
CBOMCTRBA; BRIYUCJICHUE €T0
3HAYCHUS

01.10

20

Onpenennurens MaTpUIbl 2X2, €T0
F€OMETPUYECKUI CMBICTT U
CBOMCTBA; BEIYHCIICHHE €T0
3HAYCHUS

02.10

21

[Ipumenenue onpenenurens ais
peICHUS CUCTCMBI JIMHENHEBIX
ypaBHEHUH

06.10

22

Peienne npukiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

07.10

23

Pemenne npukianHeIxX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

08.10

24

KonrponbHas pabora:
"PanmoHanbpHble ypaBHEHHUS U
HepaBeHcTBa. CUCTEMBI
JUHEWHBIX ypaBHEHUN"

09.10

25

@OyHK1ws, crocoOsl 3a1aHNs
dbynkuun. B3aumMuao oOpaTHbIe
bynxun. Kommosumus GyHKImiz

13.10




26

I'padux pyHKIHA.
OnemeHTapHbBIe TPeoOpa3oBaHUs
rpadukoB QyHKIMH

14.10

27

OOGmacth onpeaeeHus u
MHO>KECTBO 3HAYCHUH (yHKIIUU.
Hymu pynkmuu. [pomexyTku
3HAK MOCTOSTHCTBA

15.10

28

UETHbIe 1 HEYETHBIC (DYHKIIHH.
[Tepuoanueckue GyHKIUU.
[IpomeKyTKM MOHOTOHHOCTH

byHKIUNA

16.10

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubosnbiiee u
HavMEHbIIIee 3HaYeHUE (PYHKITUH
Ha MMPOMEXKYTKE

20.10

30

JIuneiinas, KBagpaTU4yHas U
npoOHo-MHHEeHHas QyHKIIH

21.10

31

DneMeHTapHOEe UCCIIEJOBaHNE U
HOCTPOEHUE TPaPUKOB ITUX

byHKIMI

22.10

32

DneMeHTapHOe UCCIEeIOBaHKE U
noctpoeHue rpaduKkoB ITUX

byHKIMI

23.10

33

CrteneHb ¢ LIEIBIM IT0Ka3aTEIEM.
bunom HerotoHa

05.11

34

CTeleHsn ¢ IEILIM ITIOKA3aTEIEM.
bunom HerotoHa

06.11

35

CrenenHast GyHKIMS C

10.11




HATypaJbHBIM M IICJIBIM
nokasareieM. E€ cBolicTBa u

rpaduk

36

KoHnTposnbHas pabora:
"Crenennas ¢pyHkuus. Eé
cBoicTBa U rpaduk”

11.11

37

ApudpmeTrueckuil KOpeHb
HATypaJIbHOM CTEIICHU U €T0
CBOMCTBa

12.11

38

Apudmernueckuii KOpeHb
HATypaJIbHOMN CTEIICHU U €T0
CBOMCTBa

13.11

39

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPKEHU, COJEPKALIIX
CTETICHH U KOPHHU

17.11

40

[IpeoOpa3oBaHus YUCIOBBIX
BBIpaXXEHH, COIepIKaIUX
CTENEHU U KOPHU

18.11

41

[IpeoOpa3zoBaHMs YUCITOBBIX
BBIPAXKEHUM, COJEPKAITUX
CTETIeHU U KOPHU

19.11

42

HppanuoHanbHble ypaBHEHUS.

OCHOBHBIE METOJIbI PEIICHUS
UppalOHaIbHBIX YPaBHEHHIM

20.11

43

HppanmoHanbHble ypaBHEHUS.

OcCHOBHBIE METO/BI PEILICHUS
APPALMOHAIIBHBIX YPaBHEHUN

2411

44

HppanuoHanbHbIe ypaBHEHMUS.

25.11




OcCHOBHBIE METOBI PEIICHUS
UppalMOHaTIbHBIX YpaBHEHHH

45

PasHOCHIBHEIE nepexoanl B
peLIeHnN UpPaLNOHAIBHBIX
ypaBHEHUH

26.11

46

PaBHOCHIBHEIE Nepexoanl B
PEIICHUN UpPAUOHATIBHBIX
ypaBHEHUH

27.11

47

PaBHOCHIIBHBIE TIEPEXOBI B
peLIEeHNN UPPALUOHAIBHBIX
ypaBHEHUU

01.12

48

PaBHOCWIIBHBIE IEpEXOBI B
peLIeHUN UPPalOHAIBHBIX
ypaBHEHUU

02.12

49

CaoiicTBa 1 TpaduK KOPHSI n-0it
CTEIEeHH KaK (QyHKIUH 0OpaTHOM
CTETIEHH C HaTypalbHbIM
HoKa3aresneM

03.12

50

CaoiicTBa 1 TpaduK KOPHSI N-0it
CTeneHU KaK (PyHKIIMH OOpaTHOU
CTETEeHU C HAaTypaJbHBIM
noka3zaTeyieM

04.12

51

KonTponbhas pabora: "CsoiicTBa
U rpaduK KOpHS n-0i CTeneHu.
WppaunoHanbHble ypaBHEHNA"

08.12

52

Crenenb ¢ palnoHaIbHBIM
OKa3aTejIEM U €€ CBONMCTBA

09.12

53

Crenenb ¢ palioHaIbHBIM

10.12




TOKa3aTejIeM U e€ CBOMCTBA

54

CreneHp ¢ pallMOHAIBHBIM
nokaszaTesieM U e€ CBOWCTBa

11.12

55

[TokazatenbHast GyHKIHSA, €€
CBOWCTBA U TpapuK

15.12

56

Hcnonp3oBanue rpaduka
(GYHKIWU TS peTeHHsT
ypaBHEHUU

16.12

57

Hcnonp3oBanue rpaduka
GYHKIUY IS peIICHUS
ypaBHEHUH

17.12

58

ITokazaTenbHbIC YPaBHCHUA.
OcHOBHBIC MCTObI pCHICHUA
IIOKa3aTCIbHBIX ypaBHCHI/Ifl

18.12

59

[Toxa3aTenbHbIE ypaBHEHHUS.
OcCHOBHBIE METOBI PEIICHUS
MOKa3aTeJIbHBIX YPABHEHUN

2212

60

[TokaszaTenbHbIE ypaBHEHUS.
OcHOBHBIE METOBI PEILCHUS
IIOKa3aTeJIbHBIX YPAaBHEHHUI

23.12

61

KonTponbhas pabora:
"TTokxazaTenbHast QyHKINS.
[TokazarenbHble ypaBHEHUS"

2412

62

Jlorapudm uncna. CoiicTa
norapupma

2512

63

Jlorapudm yncna. CoiicTa
aorapudma

29.12




Jlorapudm yucna. CoiicTBa

64 30.12
aorapudpma

65 JlecATUYHBIEC U HATypaJIbHBIC
aorapudmbl 12.01.2026r.

66 JlecATUYHBIEC U HATYpaAJIbHBIC 13.01
J0rapuQmbl
I "

67 peoOpa3oBaHue BhIPAKEHHI, 14.01
COJIepIKALIHX JIOTapU(DMBI
I -

68 peoOpa3oBaHue BhIPaKEHUIH, 15.01
CoJIepKAIMX JIOTapU(MBI

69 [TpeobpazoBanue BbIpaKEHUH, 19.01
COJIep KAIIMX JIOTapU(MBI

70 Horflpmi)aneCKas{ byHKIM, €€ 20.01
CBOWCTBA U TpapuK

71 HorflpmpMquCKaﬂ byHkuus, eé 21.01
CBOWCTBA H TpapuK
Hcnonp3oBanue rpaduka

2

7 byHKIHIT fum peleHus 22,01
ypaBHEHHUI
Hcnonp3oBanue rpaduka

73 byHKINN f[J'UI peleHus 26.01
ypaBHEHUI
Jlorapudmuueckue ypaBHEHHUS.

74 OCHOBHBIE METOBI PELICHUS 2701
J0rapupMHUUECKUX YpaBHEHUH '
Jlorapudmuyeckue ypaBHEHHUS.

75 OcCHOBHBIE METObI PELLICHUS 28.01

Jgorapu(pMUUECKUX YpaBHEHHIA




76

Jlorapudmuueckue ypaBHEHUS.
OcCHOBHBIE METObI PELICHUS
Jorapu(pMUUECKUX YpaBHEHHIA

29.01

77

PaBHOCHIIBHBIE TEpPEXOBI B
pelieHnu JorapupMUIECcKuX
ypaBHEHUH

02.02

78

PaBHOCHITBHBIE TTEPEXOBI B
pelIeHIH JOrapuPpMHIECKIX
ypaBHEHUH

03.02

79

KonTponbhas pabora:
"Jlorapudmudeckas GyHKIHA.
Jlorapudmuueckue ypaBHEHHs"

04.02

80

Cunyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

05.02

81

Cunyc, KOCUHYC, TAaHT€HC U
KOTaHI'€HC YHCIIOBOTO apryMEHTa

09.02

82

ApKCUHYC, apKKOCHHYC U
ApPKTaHTEHC YHCIOBOTO
aprymeHra

10.02

&3

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHCIOBOTO
apryMeHra

11.02

84

Tpuronomerpruueckas
OKPY>KHOCTb, OIIPEJIEIICHHAE
TPUTOHOMETPUUYECKUX (PYHKIIMH
YHUCJIOBOI'O apryMEHTa

12.02

85

Tpuronomerpuyeckas
OKPYKHOCTb, OIIPEJICTICHHE

16.02




TPUTOHOMETPUUYECKUX (PYHKIIUHA
YHCIIOBOTO apryMeHTa

OCHOBHbBIE TPUTOHOMETPUYECKHE

86 17.02
bopMyIIBI

27 OCHOBHBIE TPUTOHOMETPHUYECKHE 18.02
bopmybI

28 OCHOBHbBIE TPUTOHOMETPUUECKUE 19.02
bopmybI

29 OCHOBHbBIE TPUTOHOMETPUUECKUE 24,02
bopMyJIBI
[TpeobpazoBanue

90 TPUTOHOMETPUUYECKUX 25 02
BBIPAXKEHUI '
[Ipeobpa3zoBanue

91 TPUTOHOMETPUUYECKUX 26.02
BBIPAKECHUN '
[IpeobpazoBanue

92 TPUTOHOMETPUYECKUX 02.03
BBIPAKECHUN '
[IpeobOpazoBanue

93 TPUTOHOMETPUUYECKUX 03.03
BBIPAKECHUN '

94 Pemenune EpI/IFOHOMeTpI/I‘{eCKI/IX 04.03
ypaBHEHUH

95 Pemenune TpI/IFOHOMeTpI/I‘{eCKI/IX 05.03
ypaBHEHUH

96 Pemienne TpUroHOMETPHYECKUX 09.03

ypaBHEHUH




Pemenue TPUTOHOMETPUICCKHX

97 . 10.03
ypaBHEHUN

08 Pemenue l:pI/IFOHOMeTpI/I‘IeCKI/IX 11.03
ypaBHEHUN

99 Pemenue "pr/IFOHOMeTpI/I‘IeCKI/IX 12.03
ypaBHEHUH

100 Pewienue TpI/IFOHOMeTpI/I‘{eCKI/IX 16.03
ypaBHEHUH
KonTponbhas pabora:
"TpuroHomeTpuyecKue

101 BBIPAKCHUS U
TPUTOHOMETPUUYECKUE 17.03
ypaBHeHus"
[TocnenoBarenbHOCTH, CIIOCOOBI

102 3aJlaHus TI0CIIeI0BATEIbHOCTEH.
Meroa maTemMaTH4ECKOM 18.03
UHAYKLINAN
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 nocieaoBaTeabHoCTU. McTopus 19.03
aHayM3a OECKOHEYHO MaJlbIX '

104 Apudmernueckast Iporpeccus 23.03

105 I'eomerpuueckas nporpeccust 24.03

106 BeckoneuHo yObIBatomas 25.03
reOMETpUYECKas MPOrpeccus

107 Cymma 6GCKOHejIHO yOBIBaroIIeH 26.03
TreOMEeTPUUYECKOI MPOTrpeccuu

108 JIMHEWHBIN ¥ YKCTIOHEHIIMAIbHBIN 06.04




poct. Hucmo e. opmyna
CJIOKHBIX MPOIIEHTOB

109

JIMHENHEBIN U SKCITOHEHIIUATIbHBIN
poct. Yucino e. @opmyna

07.04

CJIOKHBIX ITPOLIEHTOB
Hcnons3oBanue nporpeccuu uist

110 pELIEHKs peaJIbHBIX 3a1a4 08.04
IPUKIJIAJTHOTO XapakTepa
KonrtponsHas pabora:

111 "ITocaenoBaTeILHOCTH U 09.04
nporpeccun”

112 HCHUpepBIBHLIe (bYHKLIUHT U UX 13.04
CBOIICTBa

113 Touka pa3psiBa. A(jl/lMl‘ITOTBI 14.04
rpaduKoB (QyHKIHIT

114 CpoiicTBa QyHKIHIHA 15.04
HENPEPBIBHBIX HAa OTPE3KE

115 CpoiicTBa QyHKIMIA 16.04
HENPEPBIBHBIX HAa OTPE3KE

116 MeTto MHTEpPBAJIOB JUIsl PEIICHUS 20.04
HEPaBEHCTB

117 MeTto MHTEpPBAJIOB ISl PEIIECHUS 2104
HEPABEHCTB

118 Meton MHTEPBAIOB [UIsl PEIICHUS 2204
HEPABEHCTB
[IpuMeHeHue CBOMCTB

119 HEeNpPepbIBHBIX QYHKUNN AJ1s 23.04

peIICHUA 3aJa4




[IpumeHeHue cBOICTB

120 HETMPEPBIBHBIX (PYHKITUHN IS 2704
peleHus 3aaa4 '

121 [TepBast u BTOpas MpoOU3BOIHBIE 28.04
byHKIUNA

122 Ornpenenenue, I‘eOMf?TpI/I‘-IGCKI/II/I 29.04
CMBICJT IPOU3BOTHOM
[ToBTOpenue, 06001IEHNE,

123 cucTeMaTHu3alus 3HaHuH: 30.04
"OyHKIUn"

124 Omnpenenenne, (1)1/131/1vqec1<m1 04.05
CMBICTT IPOU3BOIHOM

125 YpaBHeHUEe KacaTeIbHOU K 05.05
rpaduky QyHKIUN

126 YpaBHeHHEe KacaTeIbHOU K 06.05
rpaduky QyHKIUU

127 HpochanHe 3JI€MEHTapHbBIX 07.05
byHKIMMA

128 HpochanHe 3JI€MEHTapHbBIX 11.05
byHKIMI
[TpousBoHAs CYMMBI,

129 MIPOU3BEAECHUS, YACTHOTO U 12.05
KOMMO3UINH (PYHKIUN '
[IpousBoaHasi CyMMBbl,

130 MPOU3BEJECHUS, YACTHOTO U 13.05
KOMIO3UINH (PYHKIUN '

131 [TpousBoHas CyMMBI, 14.05

IIPOU3BCACHHU, YACTHOI'O U




KOMITO3HMIIMH (PYHKITAN

KonTtponbhas pabota:

132 1 18.05
"TIpousBogHas"
[ToBTOpenue, 06001IEHNE,

133 CUCTEMAaTH3alMsl 3HAHUM: 1 19.05
"VpaBHenus"

134 Hrorosas koHTpOIbHAS paboTa 1 20.05

21.05

135 Hroroas koHTposIbHAsA paboTa 1

136 [ToBTOpEHUE, 0606HICHI:IG, | 25.05
cucTeMaTH3alys 3HaHUH

HUTO

136 10

ro




11 KITACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoThbI

IMpakTnueckune
padoThI

Jdara
H3YYeHUs

[TpumeHeHne TpOU3BOAHOMN K
UCCIIeI0BaHMIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

01.09.2025r.

[IpumeHeHne Npou3BOAHOM K
UCCIIEIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTD
U DKCTPEMYMBI

02.09

[IpumeHeHne Mpou3BOJHOM K
UCCIeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh
Y DKCTPEMYMBI

03.09

[IpuMeHeHne MpoOU3BOJHON K
UCCJIEJIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTb
U DKCTPEMYMBI

05.09

[IpuMeHeHne IpOU3BOJHON K
UCCIIeIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

08.09

[Ipumenenne npou3BOIHOM K
WCCJICIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD
Y OKCTPEMYMBI

09.09

HaxosxneHne HanOoIbIIero 1 HAUMEHBIIIETO
3HA4YEHUs HeTIPEphIBHOM (PYHKIIUH Ha
OTpe3Ke

10.09

HaxoxneHne HanOoIbIIero 1 HaMEHBIIIEr0
3HA4YeHUs1 HeNpephIBHON (yHKIIMM Ha

12.09




OTpe3Ke

Haxoxnenne HanOoblero 1 HaMMeHbLIETO
3HAYEHUS HEMPEPHIBHON PYHKIIMU Ha
OTpe3Ke

15.09

10

Haxoxnenne HanboIbI111€r0 1 HAUMEHBILIETO
3HAYEHUs HETIPEPHIBHON (PYHKIINH Ha
OTpEe3Ke

16.09

11

Haxoxnenne Haubo0Ib1I1Er0 1 HAUMEHBILIETO
3HA4YEHUs HeTIPephIBHON (PyHKIIUH Ha
OTpe3Ke

17.09

12

Haxoxxaenne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHUs HeTIPephIBHON (PyHKIIUM Ha
OTpe3Ke

19.09

13

IIpumeHeHre nporu3BOAHOM IS
HaxO0JACHUS HAWTYUYIIEro PEIICHUS B
MPUKIIAIHBIX 3aJa4ax

22.09

14

[IpumeHeHre mporu3BOIHOM IS
HAXOKJIEHUSI HAWTYUIIIero PEIICHUS B
MPUKJIAAHBIX 3a]1a9ax

23.09

15

[IpuMeHeHne Mponu3BOAHOM HJIst
OTIpeJIeTICHUSI CKOPOCTU U YCKOPEHUS
mpoiiecca, 3a1aHHOT0 (POPMYIION TN
rpaduxom

24.09

16

[Ipumenenne nporu3BOIHOM ISt
ONpeAEIICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aIaHHOT0 (POPMYIION HUITH
rpaduxom

26.09

17

Kommnozumus Gyskimii

29.09




30.09

18 Komnosunust pyHkumii

19 Kommnozunwust ¢pyHKInn 01.10

20 FGOMeTpI/I‘IGCIfI/Ie oOpa3bl ypaBHEHUH Ha 03.10
KOOPJIMHATHOM IJIOCKOCTH

1 FGOMeTpI/I‘IGCIfI/Ie oOpa3bl ypaBHEHUH Ha 06.10
KOOPAMHATHOM IMIIOCKOCTU

. n

2 KOHTpOJELHa;I pabora: I/ICCJIG,ZLOBanI/Ie 07.10
(GYHKIMH ¢ TOMOIIBIO IPOU3BOIHON"

7 IlepBooOpa3Hasi, OCHOBHOE CBOICTBO 08.10
NepBOOOPaA3HBIX

24 [TepBooOpasHbIe AIEMEHTAPHBIX (PYHKITUH. 10.10
[TpaBuna HaxoXkIeHUS! IEPBOOOPA3HBIX '

)5 [TepBooOpa3HbIe AIEeMEHTAPHBIX (PYHKITUH. 13.10
[TpaBuiia Hax0Xk1eHUS! IEPBOOOPa3HBIX '

26 Hurerpai. ' eoMeTpu4ecKuii CMBICI 14.10
UHTErpaja

7 Boruncnenue onpeneiaéHHOro nHTerpasa mno 15.10
dopmyne Hetorona-Jleitbnuma

)3 Boruncnenue onpeaenéHHOro HHTerpaa mno 17.10
dopmyne Herorona-Jleitbnua '

29 HpHMeHei—IHe MHTErpaja Juisi HaX0XKICHHS 2010
IUIOIIA Ie TUIOCKUX QUryp

30 [IpumeHeHne nuHTerpaa Juist HaXOXKACHUS 21.10

00BEMOB reOMETPUUECKHX Tell




[Tpumeps pemienuit audepeHnanbHbIX

31 ! 22.10
ypaBHEHUI

37 HpHMepLIUpemeHm?I g hepeHIHaTBEHBIX 24.10
ypaBHEHUI
Marematryeckoe MOAEITUPOBAHNE

33 peaIbHBIX MPOIIECCOB C MOMOIIIBIO 05.11
nudpepeHIATBHBIX YPAaBHCHHM

34 Kontposnbnas padota: "[lepsoodpasznas u 0711
uHTerpan"

35 Tpuronomerpudeckue GyHKINH, UX 1011
CBOIicTBa U TpaduKu

16 Tpuronometrpudeckue GyHKIHH, UX 1111
CBOMCTBA U rpauKu

37 TpuroHomeTpudeckue QyHKIHH, UX 12.11
CBOMCTBA U rpauKu

13 TpuroHomeTpudeckue QyHKIHH, UX 1411
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GyHKIUH, UX 1711
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUIECKHIX

40 YpaBHEHUH C TIOMOIIBIO 18.11
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHX

41 YpaBHEHUH C TOMOUIBIO 19.11
TPUTOHOMETPUUYECKOM OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPAaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUUYECKOM OKPYKHOCTH

21.11




OT60p KOpHEI TPUTOHOMETPHUUECKHUX

43 YpaBHEHUH C TOMOUIBIO 2411
TPUTOHOMETPUUYECKON OKPY>KHOCTH '
44 Pelienne TpUroHOMETpHUYECKUX HEPABEHCTB 25.11
45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 26.11
46 Pemenne TpUroHOMETpUYECKNX HEPABEHCTB 28.11
47 PemieHne TpuroHOMETpUYECKUX HEPABEHCTB 01.12
KonTtponbnas pabdota: "I'paduku
48 TPUTOHOMETPUYECKHUX (PYHKIINH. 02.12
TpuronomeTpuueckue HepaBeHCTBA" '
OCHOBHBIE METO/BI PEILICHUS
49 ABLP 03.12
[IOKa3aTEJIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELLIECHUS
50 APTP 05.12
NIOKa3aTEJIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELLIEHUS
51 AP 08.12
IIOKa3aTEJIbHBIX HEPABEHCTB
OcHOBHBIE METOIbI PELLICHUS
52 P 09.12
IIOKa3aTEJIbHBIX HEPABEHCTB
53 OcHOBHBIE METOIbI PELLICHUS 1012
norapu(pMUUECKNX HEPABEHCTB '
54 OcHOBHBIE METOBI PELLIEHUS 12.12
norapu(pMUUECKNX HEPABEHCTB '
55 OcHOBHBIE METOBI PELLIEHUS 15.12
JOrapupMHUUECKUX HEPABEHCTB '
56 OCHOBHBIE METO/IBI PEIICHHS 16.12




Jorapu(pMUYECKUX HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA

57 1712
HUppAIMOHATIBLHBIX HEPABCHCTB
OCHOBHBIE METO/IBI PEIICHUS

58 Abl P 19.12
UppaAIMOHATFHBIX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

59 ABLD 2212
UPpaAIMOHATFHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

60 CTO/Lb pettie 23.12
UppaAIMOHATILHBIX HEPABEHCTB
I'pacduueckre MeTOAbI pEIIEHUS

61 pad bl petiier 24.12
UppaAMOHATBHBIX YPaBHEHHMA
I'pacdbuueckre MeTOAbI pEIIEHUS

62 pag bl pettie 26.12
UppaIMOHATBHBIX YPAaBHCHHM
I'padbudeckue MeTOabI PEIICHUS

63 pad IR pett 29.12
MOKAa3aTeIbHBIX YPAaBHCHUN
I'padbudeckue MeTOabI PEIICHUS

64 pad ABLP 30.12
MOKA3aTeIbHBIX HEPABEHCTB

65 ['padmyeckue MeTOABI pelIeHHs
norapu(pMUUECKUX YpaBHEHHIA 12.01.2026r.
I'padbuueckue MeTOabI pEIIEHUS

66 pad JBL P 13.01
Jorapu(MHUUECKHX HEPABEHCTB
I'padrueckne MeTOBI pelICHUS

67 pad JBI P 14.01
Jorapu(MHUUECKHX HEPABEHCTB
['padmdeckre METOABI pEeIICHUS

68 MOKA3aTEJIbHBIX U JIOrapu(pMUIECKUX 16.01
ypaBHEHHit '

69 I'paduyeckne METOBI peLICHUS 19.01




MOKa3aTeNbHBIX U JOTapu(OMUYECKUX
ypaBHEHUH

70

I'paduueckue MeToabl pereHus
MOKA3aTeNbHBIX U JOrapuOMUUECKUX
HEPABEHCTB

20.01

71

I'padmyeckue MeToabl pemieHus
MOKA3aTEeJIBHBIX U JIOTapU(QMHUISCKUX
HEPABCHCTB

21.01

72

Konrtponbhas pabdora: "UppanoHaibHsle,
MOKa3aTeJIbHbIE U JIOTapU(PMUUECKHE
HepaBeHcTBa"

23.01

73

KommnnekcHsle uncna. Anredpandeckas u
TPUTOHOMETpUYECcKast (YOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCiIa

26.01

74

KommnekcHsle uncna. Anrebpandeckas u
TPUrOHOMETpUYECcKas (POPMBI 3aITUCH
KOMIIJIEKCHOT'O YHCIIa

27.01

75

ApudmeTrueckue oneparuu c
KOMILJICKCHBIMH YU CIIaMH

28.01

76

ApudmeTrueckne oneparuu c
KOMIIJICKCHBIMH YHCJIaMH

30.01

77

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOM INIOCKOCTH

02.02

78

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

03.02

79

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOT'O Yncia

04.02

80

®opmyia Myaspa. KopHu n-oii ctenenu u3

06.02




KOMINIICKCHOI'O YHUCJia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCII OJIA
peUICHUA (1)I/ISI/I‘I€CKI/IX U TCOMCTPUYICCKHX

09.02
3a1a4
. n

2 Kontponbnas padota: "KomriekcHbie 10.02
yucna"

83 Harypasnbnblie u 1ienbie yucia 11.02

84 Harypaibnsle u nensie yucia 13.02

25 [IpuMeHeHne MPU3HAKOB JEITMUMOCTH LEIbIX 16.02
yucen

26 [TpuMmeHeHre TPU3HAKOB AETUMOCTH IIENIbIX 17.02
qucen

27 [TpumeHeHre TPU3HAKOB AETUMOCTH IIENIbIX 18.02
yucen: HOJl u HOK '
IT

28 PYUMEHEHHE MPU3HAKOB JEITMMOCTHU LEITBIX 20.02
yucen: HOJl u HOK

29 [IpumeHeHnne MPU3HAKOB JACITUMOCTH TIEIBIX 24,02
YUCEJ: OCTATKH 110 MOIYJIIO

90 [IpuMmeHeHre MPU3HAKOB AETUMOCTH IIEIIBIX 25,02
YHUCEJ: OCTATKH 110 MOIYJIIO
[IpuMmeHeHre MPU3HAKOB AETUMOCTH IIEIIBIX

91 yucen: anroput™ EBkinia ans pemeHus 27 02
3a/1a4 B IIEJIBIX YUCIIAX '

. Nn
9 KontponbHas pabota: "Teopus menbix 02.03

qucen"




93

Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

03.03

94

CucreMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHoCHIBHBIE CHCTEMEI M CUCTEMEI-
CJIEJICTBUS

04.03

95

OcCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

06.03

96

OcCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW MpPalMOHAIIBHBIX
yYpaBHEHUH

09.03

97

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTEeIbHBIX YPABHEHUN

10.03

98

OCHOBHBIE MCTOAbI pCIICHUA CUCTEM U
COBOKYHHOCTGI\/'I IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

11.03

99

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEH JorapuMUYECKUX
ypaBHEHUH

13.03

100

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEH JorapuMUIECKUX
ypaBHEHUU

16.03

101

[IpuMeHeHHEe CUCTEM K PEILLEHUI0
MaTEeMaTUYECKHX 3a/1a4 U 3a]a4 U3
pa3nu4HBIX 001acTe HAYKH U PeabHOM
JKU3HU, HHTEPIIPETALUS [TOJTyYEHHBIX
pe3yJIbTaTOB

17.03

102

HpI/IMeHeHI/IC CHUCTCM K pCUICHUIO
MAaTCMAaTHYCCKHUX 3a1a4 U 3a1a4 U3

18.03




pa3IMyYHBIX o0JacTel HAyKH U pealbHOMN
YKU3HU, HTHTEPIPETALUs TIOTy4YEeHHBIX
pe3yNbTaToB

[IpuMeHeHne HEpPaBEHCTB K PEIICHUI0
MaTeMaTUYECKHX 3a/1a4 U 3a7a4 13

103 pa3IUYHBIX 00JIaCTEN HAYKH U PeaIbHON
YKU3HU, HHTEPIPETALUs TIOTyYEeHHBIX 20.03
pe3yNbTaToB '
KonTtponbnas pabora: "Cuctemsl

104 palMoOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHBIX U JOrapuOMUUECKUX 23.03
ypaBHeHHiA" '

105 PanyonaneHbIe ypaBHEHMS C TapaMeTpaMu 24.03

106 PanmonansHble HEpaBeHCTBA C 2503
napaMeTpamu

107 PannonanbeHele cucTeMsl ¢ napaMeTpaMu 27.03

108 UppanmonanbHbie ypaBHEHUs, HEPABEHCTBA 06.04
C mapameTpaMu

109 HppanmonanbHble CUCTEMBI C TapaMeTpaMu 07.04

110 [Toka3aTenbHbIE YpaBHEHHS, HEPABEHCTBA C 08.04
napaMeTpamu

111 Iloka3aTesbHBIE CHCTEMBI C TAPAMETPAMHU 10.04

112 Jlorapudmuueckue ypaBHeHus, 13.04
HEPaBEHCTBA C apaMeTpaMu

113 JlorapupmMuyecKre CUCTEMBI C 14.04




napaMeTpamu

114

Tpuronomerpryeckrie ypaBHEHHUs C
napameTpamu

15.04

115

TpuroHomeTpruyecKkue HEPaBEHCTBA C
napaMeTpamu

17.04

116

TpUroHOMETPUUECKUE CUCTEMBI C
napameTpamu

20.04

117

[TocTpoenue u uccneaoBaHme
MaTeMaTHYECKUX MOJIENIeH peabHBIX
CUTYyallui C MOMOIIBI0 YPAaBHEHUM C
napaMeTpamu

21.04

118

[TocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIENIEH peallbHbIX
CUTYyallUii C IOMOIIBIO CUCTEM YpaBHEHHUH C
napameTpamu

22.04

119

[TocTpoenue u ucciie1oBaHue
MaTEMaTUYECKUX MOJEIICH peabHbIX
CUTYyalllil C TOMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu

24.04

120

KonTponbHas pabota: "3anauu ¢
napamerpamu”

27.04

121

[ToBTOpenue, 0600IIeHNE, CHCTEeMAaTU3aIUs
3HaHui: "YpaBHeHus"

28.04

122

[ToBTOpeHnue, 0600IIeHNE, CHCTEeMAaTU3aIUs
3HaHui: "YpaBHeHus"

29.04

123

[ToBTOpenue, o6001IeHNE, cCUCTEMaTH3aLUs
3HaHui: "YpaBHeHus. Cucremsl
ypaBHEHUI"

04.05




124 HOBTOPGHI/I@, 00001IeHHEe, CHCTEMATH3ALIHS 1 0 05.05
3HaHui: "HepaBeHncrra"
125 HOBTOPCHI/IG, 000011IeHHEe, CHCTEMAaTH3aIUs i 0 06.05
3HaHui: "HepaBeHncrra"
126 HOBTOPCHI/IG, 000011IeHHEe, CHCTEMAaTH3aIUs i 0 08.05
3Hanuii: "HepaBencrna"
0
127 HOBToPeHI/Ie, 00o01IeHHE, (iI/ICTeMaTI/ISaLII/I}I 1 11.05
3HaHuii: "[IponsBoaHas u e€ npumeHeHue"
0
128 HOBTOPCHI/IG, 00o01IeHHE, (iI/ICTeMaTI/ISaLII/I}I 1 12.05
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
0
129 HOBTOPCHI/IG, 00001enue, (iI/ICTeMaTI/ISaHI/IS[ | 13.05
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
130 HOBTOPCHI/IG, 000011IeHIE, CUCTEMATH3 AU i 0 15.05
3HaHuil: "MHTEerpan u ero npuMeHeHue"
0
131 HOBTO})CHHG, 000011IeHNE, CHCTEMATH3AIUA 1 18.05
3HaHuil: "OyHkun"
0
132 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AIUA 1 19.05
3HaHuil: "OyHkoun"
0
133 HOBTOPGHI/IG, 00001IeHHEe, CHCTEMATH3ALIHS 1 20.05
3HaHui: "OyHkun"
134 Hrorosast kKoHTpoIbHAs paboTa 1 1 22.05
135 HtoroBast KOHTpoOJIbHAs paboTa 1 1 25.05
IToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIUS
136 b t H 1 0 26.05
3HAHUHI
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Anrebpa u Havana Marematudeckoro ananuza. 10 kinace FO. M. Komsrun, M. B. Tkauésa, H.W. ®&noposa, M. 1.
[laGynuH., AkimornepHoe odmiecTBo «M3marenscTBo «lIpocBemenne
Anrebpa u Hauasia Matematuueckoro ananuza. 11 knace FO. M. Konsirun, M. B. Tkauésa, H.U. ®Enoposa, M.I.
[ITabyHnuH., AkumonepHoe oodiectBo «M3aarensctBo «lIpocserienue»
METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIS
Anrebpa v Havajla MaTeMaTH4yeckoro anaiausa. Meroaunueckue pekomenaanuu. 10-11 kmacc H.M. dEnoposa, M. B.
TrauéBa AxumonepHoe obmectBo «M3narenscTBo «IIpocBenienne»
AnrebOpa u Havana MaTeMaTH4deckoro ananusa. Jlunakruaeckue matepuansl 10-11 kmacc AxuuoHepHOE 00111eCTBO
«M3marensctBO «IIpocBemenne»
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET
®denepanbHblil moptan «Poccuiickoe oopazoBanue» - www.edu.ru
Enunas MatepHet-komiekius nudpoBbix o0pazoBarenbHbix pecypcoB (LIOP) -www.school-collection.edu.ru

Poccuiickas anexktponHas 1mkoia - resh.edu.ru
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