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INOACHUTEJIBHASA 3AIINCKA

VYuebublil Kype «Anredpa v Hayajla MaTEMaTUYECKOTO aHAIM3a» ABIISETCS OJHUM U3 HauOolee
3HaYMMBIX B IPOrpaMMe CpemHero oomiero oOpa3oBaHUs, IMOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecrieurBaeT MHCTPYMEHTAIBHYIO 0a3y Ui HM3Y4YCHHs BCEX E€CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Apyroi CTOPOHBI, (OPMHPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHHE OOYYaIOUIMXCS Ha YPOBHE,
HEOOXOAUMOM JUII OCBOCHHUS MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
JTMCHIUIUIAH. B paMkax TaHHOTO y4eOHOTO Kypca 00ydarolirecs OBIaIEBAIOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOI HAyKH, KOTOpasi (pOPMYIIHPYET CBOU TIOCTHKCHHUS B MATEMaTHYECKOU (opMe.

VYuebHbIil Kypc anreOpsl M Hadal MaTeMaTHYeCKOTO aHaIM3a 3aKJaJblBaeT OCHOBY JUIS
YCIICHIHOT'O OBJIAACHUA 3aKOHAMU (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOI‘I/II/I, IIOHUMAaHHUsI OCHOBHBIX TeHIIeHHI/Iﬁ
pa3BUTHS SKOHOMHUKM M OOIIECTBCHHOW >KHM3HH, MO3BOJSCT OPUCHTUPOBATHCSI B COBPEMEHHBIX
IUQPPOBBIX W KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO WCIIOJIL30BaTh MX JUIA JTAJTbHEHIIEro
0o0pa3oBaHMsl M B TOBCEJAHEBHOW XU3HU. B TO e Bpems oBnajeHue aOCTPAKTHBIMU U JIOTMYECKH
CTPOIrUMH KOHCTPYKIUAMH aﬂrerH U MAaTCMAaTHUYCCKOI'0 aHa/JIM3a pa3BUBACT YMCHHC HAXOJUThb
3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTb, JOKa3bIBaTh YTBEPXKICHHS C TOMOIILI0 MHIYKIMA U
paccykaath JIeyKTHBHO, WCIIOJIB30BaTh OOOOIIEHUE K KOHKPETH3allMl, a0CTparupoBaHHE U
aHaJIOTHIO, HOPMUPYET KPEaTUBHOE U KPUTUIECKOE MBIIUICHHUE.

B xome wusyuenuss yueOHOro Kkypca «Anrebpa M Hayajga MaTEMaTHYECKOIO aHajIu3a»
00y4YaroIuecs MoJy4YarT HOBBIHM OIBIT PEHICHUS MPUKJIAIHBIX 3a/1a4, CAMOCTOSTEILHOTO MTOCTPOCHUS
MaTeMaTHYECKUX MOJICNICH peabHBIX CHUTYallui, HHTEPIPETAIUN MTOJYYCHHBIX PEIICHUH, 3HAKOMSTCS
C NpuMEpaMu MAaTEMATUYCCKUX 3aKOHOMCpHOCTeI71 B MMpUpPOJAC, HAYKEC U MCKYCCTBEC, C BbIAAIOIMIUMUCHH
MAaTEMaTUYCCKUMU OTKPBITUAMU U KX aBTOPaMHU.

Y4ueOHbIli Kypc 00JIalaeT 3HAYHUTEIBHBIM  BOCIHMTATEIBHBIM  MOTCHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 y4eOHbI Marepual, CHOCOOCTBYIOIIUI (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U 4Yepe3 crnenuuky y4deOHOH NesTeNTbHOCTH, TPeOyromel NMpoaoIKUTEIbHON
KOHIOCHTpAallMKM BHUMAHUA, CAMOCTOATCIBHOCTH, AKKYPATHOCTH W OTBCTCTBCHHOCTH 3a HOJ'Iy‘leHHI)II\/JI
pe3yibTar.

B ocHoBe Meronuku oOyuyeHMs anreOpe W HadajlaM MaTeMaTMYeCKOro aHalu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHHUSI.

B crpyktype yueOHOro kKypca «Anredpa ¥ Hayajga MaTEMaTHYECKOTO aHAIIM3a» BBIJICICHBI
CIIEYIOIINE COMIepKaTeIbHO-METOInYeCcKue IMHUU: «HUucna u BeIauciaeHus», «DyHKIUU U TpaduKmny,
«YpaBHEeHHUS U HepaBeHCTBa», «Hadama maTemaTtnueckoro ananuza», «MHOXeCTBa M JOTHKa». Bce
OCHOBHBIC COACPKATCIbHO-MCTOANYCCKUC JIMHUU U3YUYAalOTCA HA MPOTAXKCHUU ABYX JICT O6y‘IeHI/I$I Ha
YPOBHE CpEIHEro O0IIero oOpa30BaHMs, ECTECTBEHHO JIOMONHSS Jpyr JApyra W IIOCTEIIEHHO
HACBILAsICh HOBBIMH TE€MaMU W paszjaenamu. JlaHHBIA y4dyeOHBIH Kypc SBISI€TCSI MHTETPAaTUBHBIM,
MOCKOJIbKY OOBEeIMHSET B cebe copep)kaHue HECKOIbKMX MaTeMaTHYECKUX JIUCIMILIMH, TaKUX Kak
anrebpa, TPUTOHOMETPHS, MATEMATHUECKUN aHaIn3, TEOPUS MHOXKECTB, MaTeMaTU4yecKas JOTHKa U
npyrue. [lo mepe Toro Kak oOOydYaromiuecs OBIAICBAOT BcE OoJiee MIMPOKHUM MaTeMaTHYECKUM
ammapaTtoM, y HHX TIOCIEIO0BaTeNlbHO (OPMHUPYETCS ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKYI0 MOJENb PEaTbHOW CUTYyalluu, MPUMEHSTh 3HAHWsS, MOJYYCHHbIE MPH W3Y4YCHUU
y4eOHOro Kypca, sl pelIeHHs] caMOCTOATENbHO CPOPMYIHPOBAHHOW MaTeMaTHUYECKOW 3ajauu, a
3aTE€M MHTEPHPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOINYeCKass JTHHUS «YWcCina W BBIYMCICHUS» 3aBepiiaeT (hopMupoBaHHe
HaBBIKOB HCIOJIb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAa4aTo Ha YPOBHE OCHOBHOI'O
obmiero oOpa3oBanus. Ha ypoBHe cpenHero o0miero oOpa3oBaHHs 0c000€ BHHMAaHHE YIENsSETCS
(hOpPMHUPOBAHHMIO HABBIKOB PAIMOHAIBHBIX BBIYHCICHHUM, BKJIIOYAIONIUX B C€e0S HCIOJb30BaHUE
Pa3IUYIHBIX (bOpM 3aIMCu 4rcia, yMCHHEC J€JIaTh IPUKUJKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHHA,



OLICHUBATh YHCIOBBIC BBIPAXKEHUSA, pPadOTaTh € MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAaKOMbIE
00yJaromuMcsi MHOXECTBA HATypaJIbHBIX, IIEJbIX, PALMOHAIBHBIX W JICHCTBUTENBHBIX YHCENT
JOMOJIHSOTCSI MHOKECTBOM KOMIUIEKCHBIX 4MCel. B KakIOM M3 3THMX MHOXECTB paccMaTpUBAIOTCS
CBOWCTBEHHbIE €My CIelM(pHUUECKUE 3a7au U ONepaltu: JIeJIeHUe HalleJo0, OIEpUPOBAHUE OCTATKaMHU
HAa MHOKECTBE IIEJIBIX YHCEN, OCOObIE CBOMCTBAa PAIMOHAIBHBIX M HWPPALMOHAIBHBIX YHCEl,
apu(pMeTHYECKUE OIepaluy, a TaKKe H3BJICYCHHE KOpPHS HATypajJbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4Kcel. biaronaps mocienoBareslbHOMY pPacIIMPEHHUIO0 Kpyra HCIOJIb3YeMbIX 4YHCEeN U
3HaKOMCTBY C BO3MOXHOCTSIMM HX IPUMEHEHMs MJIs pELICHUs pa3iMyHbIX 3a1ad (opMHpYyeTcs
IIPEJCTABICHUE O €IMHCTBE MAaTEeMaTUKU KaK HAyKHd U €€ poJM B MOCTPOEHHUU MOJEJEH peasbHOro
MUPA, IUPOKO UCHOIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHS.

JIuaust «YpaBHEHHS U HEPABEHCTBA» PEATM3yeTCs HA MPOTSHKEHUU BCEro OOyYEHHS HA YPOBHE
cpeaHero o01iero o0pa3oBaHus, MOCKOJIBbKY B Kax10M pa3zzeine [IporpaMMel IpeycCMOTPEHO pelieHne
COOTBETCTBYIOLIMX 3a7a4. B pe3ynbTare o0yuaromuecs OBIaAeBalOT pa3IMYHbIMU METOJaMH PEILIEHUs
palMOHANBHBIX, HPPALUOHANBHBIX, IOKA3aTEIbHBIX, JOTapu()MUUYECKUX U TPUTOHOMETPHUYECKUX
YpaBHEHU, HEPABEHCTB U CUCTEM, a TaKXe 3ajJlay, coAepKamux napamerpsl. [lomyuyeHHble yMeHus
IIMPOKO HCHOJB3YIOTCA IMPH HCCIENIOBAaHUM (PYHKIHMI C MOMOIIBIO IMPOU3BOAHOM, NMPH pPELICHUU
IOPUKIAAHBIX 33Ja4 U 3a/Ja4 HAa HaxOXJEeHHE HauOOJBIIMX M HAMMEHBIIMX 3HA4YeHUl (QyHKUIHUU.
JlaHHast copep KaTenbHas JIMHUS BKIIIOYaeT B ce0s Takke (POpMUPOBAHUE YMEHHM BBIIIOJIHATH PACUETHI
no ¢opmynam, mpeoOpa3oBaHUSI PANUOHAIBHBIX, HWPPAHOHAIBHBIX W TPUTOHOMETPUYECKHUX
BBIPQ)XEHUI, a Tak)Ke BBIPAXEHUH, coJepXkaluxX cTerneHu U jorapudmsl. braromaps uzyueHUro
asireOpanyeckoro MaTepuaa MpoucXoAuT AajbHelllee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUST 00ydaroIuxcsi, (OPMHUPYIOTCS HAaBBIKU JAE€IYKTHUBHBIX pacCyXIAEHHH, paboThl ¢
CHMBOJIBHBIMH (hOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U
HepaBeHCTB. Ajrebpa mnpeiaraeT >(QQEeKTHUBHbIE HHCTPYMEHTBHI sl PELICHUS MHPAKTUYECKUX U
€CTECTBEHHO-HAYUHBIX 3a/1a4, HAIJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK 3bIKa HAYKH.

CopepxarenpHo-MeTouYecKass JUHUS «DyHKIMM U TpaduKH» TECHO MepersieTaercs ¢
JIPYTUMHU JIMHUAMH Y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 3alaéT IMOCIIEJ0BATEIbHOCTh
u3yuyeHuss  Mmarepuana.  V3ydeHue  CTENeHHOW,  MoKa3aTeabHOM,  JiorapupMuyeckoil  u
TPUTOHOMETPUUECKUX (DYHKIMHA, UX CBOMCTB M IpaMKOB, MCIOIb30BaHUE (DYHKIMHA Ul peleHHs
3aja4 U3 APYruX Y4eOHBbIX MPEIMETOB M peajlbHOW XKMU3HU TECHO CBA3aHO KaK C MAaTeMAaTUYECKUM
aHaJIM30M, TaK M C pelIeHHeM YpaBHEHMH M HepaBeHCTB. [Ipu 3Tom 00iblIOe BHHUMaHUE YAENIsSeTCs
(GbopMHpOBaHHIO YMEHHs BbIpaXaTb (HopMyJamMHM 3aBUCUMOCTH MEXAY pPa3IUYHbIMU BeIMYUHAMU,
UCCIIeI0oBaTh MOJIyuYeHHbIE (PYHKIUHU, CTPOUTh UX rpaduku. Martepuan 3ToH coaep)kaTeIbHOW JIMHUU
HaleJIeH Ha pa3BUTHE YMEHHI U HaABBIKOB, IO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY
BEJIMYMHAMU B pa3IM4HON (opMe: aHaIUTUYECKOM, rpaduueckoil u cinoBecHoil. Ero wnsydenue
CIOCOOCTBYET pa3BUTHIO  aJTOPUTMHYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K O0OOOLIEHHI0 U
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHass nuHMA «Hagama MaremaTndyeckoro aHaiau3a» IO3BOJSET CYHIECTBEHHO
paciIipuTh KPYr Kak MaTeMaTHUeCKUX, TaK U MPUKIAIHBIX 33/a4, TOCTYIHBIX 00y4JaroluMcs, TaK Kak
y HUX MOSBJISIETCS BO3MOXKHOCTb CTPOUTH Ipa)UKU CIOKHBIX (DYHKIMHA, ONPEAEATh UX HauOOoJbIne
¥ HauMEHbIIME 3HAYCHMs, BBIYUCIATH IUIOMIAAM (GUryp W OOBEMBI TeJ, HAXOIUTh CKOPOCTH H
ycKopeHus npoiieccoB. JlaHHas cofepxKaTenbHas JMHUS OTKPBHIBAET HOBbIE BO3MOYKHOCTHU MOCTPOCHHUS
MaTeMaTHYeCKUX MOJIeNed pealbHbIX CHUTYyallui, IO03BOJSET HAXOIUTh HaWIydllee pelleHue B
IPUKJIAJHBIX, B TOM 4YHCIIE COLUAIbHO-)KOHOMHUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHYeCKOro aHalu3a CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (POpManbHO-TIOTHYECKOTO W
KpEaTUBHOT'O MbIIIEHNUS, POPMUPOBAHUIO YMEHUHN PACIIO3HABATH MPOSIBIICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TeXHHKEe U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJyYEHHBIX B
XO7Ie pa3BUTH MaTEeMaTHKHU KaK HayKu, U 00 UX aBTOpax.



COI[ep)KaTeJIbHO-MeTOI[I/I‘IeCKaSI muanA «MHOXKECTBa U JIOTHMKAa» BKIIIOYAcT B CCGH DJIEMECHTHBI
TCOpUHU MHOKCCTB U MaTEMaTHYECKOM JIOTHKH. TeopeTI/IKO-MHO)KeCTBCHHBIe MNpCaACTaBJICHUA
MPOHM3BIBAIOT BECh KypC HIKOJHHOW MAaTeMaTHKH W MpPEIaraloT HauOoJee YHHBEPCATBHBIN SI3BIK,
OOBCTUHSIONINKA BCE pa3leibl MaTeMaTUKH W €€ TPWIOKCHUH, OHHM CBS3BIBAIOT pa3HbIC
MAaTCMAaTUUYCCKUEC JUCHUIINIMHBI W WX HNPHIIOKCHUA B CAWUHOC 1CIO0C. HOBTOMy Ba*XHO JOaTb
BO3MOXKHOCTh ~ OOydaromiemMycst MOHHMMaThb TEOPETUKO-MHOKECTBEHHBIH  S3BIK  COBPEMEHHOMU
MaTeMaTHKH M HCIOJb30BAaTh €r0 JUIS BBIPAXKCHHS CBOMX MbICICH. [[pyruM BaKHBIM TPU3HAKOM
MaTeMaTHKU KaK HayKH CJIeyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh OOOCHOBAHHM U CJICIOBAHUE
OIpeNIeIEHHBIM TIPAaBUJIaM MTOCTPOCHUS JI0KA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTHYeCKOMH
JJOT'UKHN CHOCOGCTByeT Pa3BUTHUIO JIOTHYCCKOI'O0 MBIIIJICHUA O6y‘-IaIOIJ_II/IXC$I, MO3BOJIACT UM CTPOUTH
CBOU PACCYX/ICHUSI HA OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHUS.

B ydyeOHOM Kypce «AnreOpa W Hadajsa MaTeMaTHYECKOTO aHAaJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJCIMPOBAHMsI, KOTOPBIE MPHU3BaHBI CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
IIOCTPOEHUsT MOJEJIEH pealbHBIX CHUTyalMd, HUCCICAOBAHMSA 3TUX MOJEIEH C IOMOIIBIO amnmnapara
anreOppl ¥ MaTeMaTUYECKOr0 aHalln3a, MUHTEpIpeTallui IOJIYyYEHHBIX pe3yibTaToB. Takue 3ajaHus
BIUICTEHBI B KQXJIbIA M3 Pa3JIesIOB MPOrPaMMBbl, TIOCKOJIIBKY BECh MaTepHaj y4eOHOro Kypca IIUPOKO
UCTIOJNB3YETCs JIUIsl PEUICHUs MPHUKIAAHBIX 3anad. [Ipu pemieHuH peanbHbIX NPaKTUYECKUX 33134
oOyJaromuecsi ~ pa3BHBAalOT  HAOMIOJATEIbHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HUCHOJIB30BATh AHAJIOTHIO, O0000IIAaTh W  KOHKPETU3UPOBATH IMPOOIEMY.
JlesaTenbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJIHBIX 3a7a4 OPraHU3yeTcsl B MpoIiecce
M3YUYCHHS BCEX TEM Y4eOHOro Kypca «Alredpa u Havalla MaTeMaTHYeCKOTO aHaTN3ay.

Ha usydyenue yuebHoro kypca «Anrebpa U Havajga MaTeMaTHYECKOTO aHAJIM3a» OTBOJIUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Ymucna v BoIYMCTICHUS

Parmonansueie uymncna. OOBIKHOBEHHBIE W JECATHYHBIE JpOOM, MPOLECHTHI, OCCKOHEYHBIE
nepuoaudeckue aApobu. Ilpumenenue npoGeil M MPOLIEHTOB I pELICHUS NPUKIATHBIX 33a1ad M3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHON KU3HU.

JleiicTBUTENbHBIC 4YHCIA. ParyioHanbHBIE W HPPANMOHAIBHBIE YHCTHA. ApUPMETHYECKHE
ONepallMi C JEHCTBUTEIBHBIMU 4uclIaMd. Moayinb JEHCTBUTEIBHOIO YHCIA M €ro CBOMCTBA.
[TpuGnnxKEHHBIE BEIUUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUH.

Crenenp ¢ 1enbiM mokazateneM. bunom Hpiotona. Mcnonb3oBanue mnonxopnsmiei (Gopmbl
3aIMCH AEUCTBUTENBHBIX YUCEII Ul PELICHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS JTaHHBIX.

Apudmernueckuii KOpeHb HaTYPaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenenp ¢ panuoHaJIbHBIM IIOKa3aTeNeM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIBbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHBIC U HATypaIbHBIE JIOTAPHU(PMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTaHIE€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC U
apKTaHI€HC YNCIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaectBa UM TOXKAECTBEHHbIE IPeoOpa3oBaHUsA. YpaBHEHHE, KOpPEHb  YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHUsI-CIIEACTBU. HepaBeHCTBO, peleHne HEpaBeHCTBA.

OCHOBHbIE METOJBl PELIECHUS ILENbIX U JApOOHO-PAllMOHAIBHBIX YPaBHEHUM WU HEPaBEHCTB.
MHorousnensl OT OJHOM IEpeMeHHOW. /leneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
besy. Muorounens! ¢ ueiasiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEICHH U KOPHH.

WppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

IIpeoOpa3oBaHue BeIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/bI PELICHUS JIOTApPUPMUUECKUX YPAaBHEHUH.

OcHoBHblE ~ TpuroHomerpuueckue  (opmynsl. IlpeoOpazoBaHue  TPUTOHOMETPUUECKHUX
BBIpaXEHUH. PelieHne TpuroHoMeTpUIecKUX ypaBHEHU.

PemreHne cucreM JIMHEHMHBIX YpaBHEHHMH. Marpuua CUCTEMBl JIMHEWHBIX YpaBHEHMIA.
Omnpenenurens MaTpUllbl 2X2, ero reOMETPUYECKHI CMBICT U CBOICTBA, BBIYMCIEHUE €r0 3HAUYEHUS,
IIPUMEHEHHE OINPEACIIUTENS Ul PEIICHHUS CUCTEMBbl JIMHEHMHBIX ypaBHEHHW. PeleHune mpuKiIamaHbIX
3a/1a4 ¢ MOMOILBIO CUCTEMBI JIMHENHBIX ypaBHEHUN. McciaenoBanye NoCTpOCHHOM MOJIEIH ¢ ITOMOILBIO
MAaTpHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJECIEH pEaJbHOM CUTyallMM C IIOMOINBK) YPAaBHEHUU H
HepaBeHCTB. [IprMeHeHre ypaBHEHHI M HEPABEHCTB K PEUICHUIO MATEMATHYECKUX 3a7ad M 3a7a4 W3
pa3nUYHbIX 001acTel HAYKU U peaIbHOM KHU3HH.

DYyHKUMH U TPaPUKU

OyHKuMs, crnocoObl 3aganus QyHkiuu. Bzaumuo oOparubie pyHkumuu. Komnosumnus GyHKIMiA.
I'paduk Qynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QYHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HadeHMH ¢yHkuuu. Hymu ¢dynxmum. ITpomexyTku
3HaKONoCTOsHCTBA. Y&THble M Heu€THble ¢yHKIMU. [lepmonmueckue Qynkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKIMH. MakcuMymMbl W MUHUMYMbl ¢yHKIUM. HanGonbinee W HauMmeHbllee
3HaYeHUs! QYHKIIMH Ha IPOMEXKYTKE.

JIuHeitHast, KBagpaTHU4HAs M JpoOHO-TMHEWHHass (QyHKIMH. DJeMeHTapHOe HCCIel0OBaHuEe U
MOCTPOEHHE UX IPapUKOB.



CrenenHas (pyHKIMS ¢ HaTYpaJbHBIM U LENbIM MOKa3zareneM. E€ cBoiicTBa u rpaguk. CBoiicTa
1 rpaduK KOpHs N-0i cTeneH! Kak GYHKIIUA OOpaTHON CTENEHU C HATypalbHBIM ITOKa3aTeJIeM.

[TokazaTenpHass W jorapudmuueckas (GyHKIUHA, WX CBOMCTBa W rpaduku. Hcmonp3oBaHue
rpaduKoB PYHKIMIA U1 PELIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpy>KHOCTb, ONpPEICICHHE TPUTOHOMETPUYECKUX (PYHKLIUH YUCIOBOTO
aprymMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalbHBIX Ipolieccax U siBiIeHUsX. ['paduku peanbHbIX
3aBUCUMOCTEHN.

Havyana maTeMaTH4ecKkoro anajamnsa

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHUs IOCIENOBAaTeNbHOCTEH. MeToa MaTeMaTuyecKoil
MHAYKUMA. MOHOTOHHBIE W OIPAaHUYEHHBIE IOCIEAOBATEIbHOCTH. VICTOpUS BO3HUKHOBEHHS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromiash reoMeTpudecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIECH TE€OMETPUYECKON mporpeccuu. JIMHEWHBIA |
SKCNOHEHIHAIBbHBIN pocT. Yucno e. opmyna cioXHbIX MPOLEHTOB. Vcnonb30Banue nporpeccuu 1uist
pelIeHNs peabHbIX 3aja4 IPUKIIAIHOTO XapaKTepa.

HenpepeiBHble (GyHKIMHM M UX CBOWCTBA. TOYKHM pa3ppiBa. ACUMNTOTH T'PadUKOB (YHKIIHH.
CpoiicTBa (GyHKIUI HEMpPEepbIBHBIX Ha OTpe3ke. MeToJ WHTEpBAJOB MJsl DPELICHUS HEPaBEHCTB.
[IpumeHeHue CBOMCTB HENIPEPHIBHBIX (YHKIIUI JIJIsl pEIICHU 3a/1a4.

IlepBas u BTOpasi mpowsBogHbIe (QyHKIHH. OmpenencHue, TeOMETPUICCKUN W (pU3UUeCKHid
CMBICII TIPOM3BOTHON. Y paBHEHUE KacaTeNbHOM K rpaduKy QyHKIUH.

[IpousBonaubie 3neMeHTapHBIX (yHKIUN. [Ipou3BogHas CyMMBbI, MPOU3BEICHHS, YAaCTHOTO H
KOMITO3UIIUH (PYHKIIUHA.

MHo:xecTBa H JIOTHKA

MHOXeCTBO, Omepald HaJ MHOXECTBaMHM W HMX cBouMcTBa. Jlmarpammbl Oinepa—Benna.
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O anmnapara JJis ONMCAaHUs pealbHbIX MPOLECCOB U SBJICHUH,
IIPH PEIICHUH 33]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTEeMaTHMUECKOro OOBEKTa, CIIEJCTBHE, J0KAa3aTeNbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Hatypanbnble u nenblie uncina. [[puMeHenne npru3HaKoB AETUMOCTHU LEIbIX YNCEN, HAanOOBIINH
oomuit genmurens (mamee — HOJl) m mammenbiiee oOmee kpatHoe (mainee — HOK), ocraTkoB mo
MOJZYJII0, anroput™a EBkinaa uist pelieHns 3a/1a4 B LEJbIX YNCIax.

KommnekcHble uncna. Anredpandeckass 1 TpUrOHOMETpHUecKast (POpMBI 3alUCH KOMIUIEKCHOTO
yucna. Apudmernyeckue onepanyy ¢ KOMIUIEKCHBIMU 4uciaMu. M300pakeHne KOMIUIEKCHBIX YUCEll
Ha KOOpAuHATHOM miuockocth. @opmyna Myaspa. KopHu N-0i cTENEHM U3 KOMILIEKCHOIO YHCIIA.
[TpumMeHeHne KOMIIEKCHBIX YMCEN JUTsl pelieHHs (PU3NYECKUX U TeOMETPUUECKUX 3a]1au.

YpaBHeHHS U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHUN W HEpaBEHCTB. PaBHOCWIIBHBIE CHUCTEMBI M CHCTEMBI-
ciencTBusl. PaBHOCHIIBHBIE HEPABEHCTBA.

OT100op KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHHH C TIOMOIIBIO TPUTOHOMETPHUYECKOI
OKPYKHOCTH. Perienre TpuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELIEHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIEHUS CHUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX, MPpalMOHAIbHbIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUIECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapAMETPAMH.



IIpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7ad U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HAyKH U pealibHOM JKU3HU, HHTEPIIPETALUS [TOJIyUEHHBIX Pe3yIbTaTOB.

DOYyHKUMH U TPaPUKH

I'padux xommosumu ¢yHkumid. ['eomerpuyeckre o0pa3bl ypaBHEHHH W HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

I'padmueckue Meronbl pelieHus ypaBHEHHIl W HepaBeHCTB. ['paduyeckue MeTONbl pelieHus
3a/1a4 C IIapaMeTpaMH.

Hcnons3oBanue rpadukoB QYHKIUN AJI UCCIIEIOBAHMSI MPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIC
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB U PEaTbHOM KU3HU.

Hayana maTeMaTH4ecKoro aHajimsa

[IpumeHeHre NPOU3BOJHON K HCCIENOBAHUIO (YHKUMH HAa MOHOTOHHOCTh M JKCTPEMYMBI.
Haxoxaenne HanuboIbIIero 1 HAMMEHBIIETO 3HAYCHU HENMPEPHIBHON (DYHKITUU Ha OTPE3KE.

[IpuMeHeHne MPOU3BOAHON Il HAXOXKIACHUS HAWIYYIIEro pelleHUs B MPUKIAIHBIX 3a/1adax,
JUIS OTIPEJICJICHUS CKOPOCTH M YCKOPEHUSs Ipolecca, 3aJaHHOro (GopMysion Wi rpa@uKoMm.

[TepBooOpaszHas, OCHOBHOE CBOWCTBO TMepBooOpasHbiX. [lepBoOOpa3HBIE 3IIEMEHTapHBIX
¢bynkuuii. [IpaBuia HaX0XKAEHUS TIEPBOOOPA3HBIX.

WNurerpan. I'eomerpuueckuil cMbICI MHTErpajia. BeluucieHue onpenes€HHOro MHTErpajia Io
dopmyne Hetotona-JIeitbuuua.

[IpumeHenne wWHTETpaja s HAXOXKICHHS IUIoHIanedl IUIocKMX (uryp ©u  00bEMOB
F€OMETPUYECKUX TEJI.

[Ipumepsr pemenuit nuddepeHHaNbHbIX YpaBHEHH. MareMaTu4eckoe MOJSIUPOBAHHE
pEaNIbHBIX MPOLIECCOB ¢ MOMONIBbIO AU(PPEPEeHIINATbHBIX YPaBHEHUH.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJI'EBPA 11 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHETO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMSA:

c(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3MIMU 00yYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YjieHa POCCUHCKOro OOIecTBa, MPEACTaBIEHHE O MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBIECHUH, MPOLENyp I'pa)JAaHCKOro odimiecTBa (BbIOOpHI, OIPOCHI U JIpYroe),
YMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX (PYHKUMAMU U
Ha3HAYCHHEM,;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh POCCUICKON TIpa)JTaHCKOM HIEHTHUYHOCTH, YBAaXXEHHUS K MPOIUIOMY U
HACTOSIIIEMY POCCHMCKOM MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHUCKUX
MaTEMaTHUKOB U POCCUNMCKON MAaTEMaTH4ECKOW IIKOJbI, UCIOJIB30BAHUE 3TUX JOCTHKEHUHM B IPYIHX
HayKax, TEXHOJIOTUsX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE JYXOBHBIX LIEHHOCTEH DPOCCHIICKOTO Hapoja, cOpMHUPOBAHHOCTb HPABCTBEHHOIO
CO3HaHMsI, ’TUUECKOTO MTOBEACHHUSI, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKH U
JesTeIbHOCTBIO YUEHOI'0, OCO3HAHKE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOWYMBOTO OyIyIIEero;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

JCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMAaTHYECKUX 3aKOHOMEpPHOCTEM,
OOBEKTOB, 3ajay, pEUIeHUH, pacCyKACHUH, BOCIPHUUMYHBOCTH K MaTEMAaTUYECKHM AacleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIMTAHUSA:



c(hOpPMUPOBAHHOCTh YMEHUSI MPUMEHSATh MaTEeMaTHYECKHe 3HAHUS B MHTEpPECcax 3J0pPOBOTO U
6e3omacHoro oOpa3a *H3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3[0POBBIO (3I0pOBOE MHUTAHUE,
cOaJIaHCUPOBAHHBIN PEKUM 3aHATUN W OTIbIXa, peryispHas (uU3MYecKas aKTUBHOCTH), (HPU3NUIECKOE
COBEPIICHCTBOBAHUE TIPU 3aHATUSX CIIOPTHBHO-030POBUTEIBLHON JESATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAy, OCO3HAHHME LEHHOCTU TPYAOIIOOMS, WHTEpPEC K pa3IU4HbIM cdepam
npodeccuoHaNbHOM JeSTENIbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW U €€ MPWIOKEHUSIMHU, yMEHUE
COBEpIIATh OCO3HAHHBINA BBHIOOP Oymymied mpodeccuu U pealn30BBIBATH COOCTBEHHBIC >KM3HCHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa30BaHHIO M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUM MPAKTUYECKUX 3a7ad
MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) IKOJI0THYECKOr0 BOCTIMTAHUSA:

COPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYyJAbTYpPhI, TOHMMAHHE  BIHUSHUA  COIHAIBHO-
HSKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COIUAIBHOM Cpelbl, OCO3HAHUE TT100aIbHOTO
XapakTepa HSKOJIOTMYECKUX MpoOJieM, OpHEHTalus Ha NpPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM ais
pelIeHUs 3a/1a4 B 00JIACTH OKPYXKAIOMICH CpeIbl, ITITAHUPOBAHUE TIOCTYITKOB U OIICHKH WX BO3MOXKHBIX
ITOCJIEICTBUM 111 OKPY’KAOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH W OOIIECTBEHHOW MPAKTHUKH, MOHMMAHHE MaTEMAaTHYECKOH HayKH Kak c(hepbl 4eIOBEUYCCKOU
JEeSATEILHOCTH, TANoB €€ Pa3BUTHUS W 3HAYUMOCTH IS PA3BUTHS IMBWIN3AINH, OBJIAJICHUE S3BIKOM
MaTEeMaTUKd M MaTeMaTH4eCKOW KyJIbTypoll Kak CpeIACTBOM IIO3HaHHS MHpa, TOTOBHOCTH
OCYILIECTBIAThH MPOEKTHYIO M UCCIIEI0OBATENbCKYIO NESTEIbHOCTh MHIMBUYATbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeCTBUS

ba3oBble JJjornueckue geMcTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKHX OOBEKTOB, TTOHITHH,
OTHOILIEHUH MEXIy TOHATHUSMHU, (DOPMYyIUpOBaTH OMpEAENeHUs TOHATHM, YCTAaHABIWBATH
CYIIECTBEHHBI MpPHU3HAK KIAacCU(PUKALUM, OCHOBAaHUS Ui OOOOIICHHS WM CpaBHEHUS, KPUTEPUU
MIPOBOAMMOI0 aHAIU3a;

BOCIIPUHUMATh, (OpMyIHUpOBaTh U TPEOOPa3OBBIBATh CYKJEHHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTeNbHbIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUHs B hakTax, JTaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHUSAX, TMpEeANaraTb KPUTEPUU IS BBISIBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUYUH;

JIeJIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTHUBHBIX W HWHIYKTHBHBIX
YMO3AKJIOUCHUH, YMO3aKJIOUEHHM 110 aHAJIOTUH;

MPOBOJNTHh CAMOCTOSITEIHHO JOKa3aTelbCTBA MATEMATHUECKUX YTBEPXKIEHUH (TpsSMbIe U OT
MIPOTHBHOTO), BBHICTPANBATh apTryMEHTAIMIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CY)KJICHHS ¥ BBIBO/IBI;

BBIOMpaTh crmoco0 pemieHus: y4eOHO# 3ajauu (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIICHHS,
BBIOMpaTh HanboJIee MOIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoparejabcKkue AeiicTBHA:

WCIIOIB30BaTh BOIMPOCHl KaK HCCIAEAOBATEIIbCKUA WHCTPYMEHT TMO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIHUE TMPOTHUBOpEUYHE, TpoOIeMy, YCTaHABIWBATh KMCKOMOE H JIaHHOE,
(GhopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;



IIPOBOAUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBAHKUE 110 YCTAHOBIIEHUIO
0COOEHHOCTEM MaTeMaTHYecKOro OOBEKTa, SIBJICHMSA, NPOLECCa, BBIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMU, SIBICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENTbHO (OPMYIHPOBATh OOOOIICHUS M BBIBOABI IO pPE3yjibTaTaM MPOBEAEHHOTO
HAOJIOCHNs, HUCCIEIOBAaHUSA, OLIEHWBATh JOCTOBEPHOCTH IOJYYCHHBIX pPE3yJbTaTOB, BBIBOJIOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIIBUIaTh NPEANIOIOKEHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh AeULUTH MHPOPMALMU, JAaHHBIX, HEOOXOAMMBIX AJIi OTBETAa HAa BOIPOC M JUId
pellIeHns 3a/1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHMKOB  pPAa3MYHBIX  TUIOB,  aHAJIW3UPOBATH,
CHCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH HH(POPMALINIO PA3INYHBIX BUAOB U (DOPM IpEACTaBICHUS;

CTPYKTYpUpPOBaTh MH(OPMALUIO, MPEACTaBIATh €€ B pa3iM4yHbIX (OpMax, HUIUTIOCTPUPOBATH
rpau4ecKu;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO C(OPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMMyHuKaTHBHBIEC yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTB CYXKACHUA B COOTBETCTBUU C YCIIOBUSMH U LECTIAMU 06HICHI/I$I,
SAICHO, TOYHO, I'PAMOTHO BBIPpAXATh CBOIO TOYKY 3pCHHA B YCTHBIX M IMHMCBMCHHBIX TCKCTAX, AAaBATb
IMMOsACHCHUA 110 X004y PCIICHUA 3aa4, KOMMCHTUPOBATDH HOJIy‘-ICHHBH\/JI PE3yibTaT,

B XO/A€ OOCYXIEHHUs 3a/aBaTb BOIPOCHI II0 CYILIECTBY OOCYXJIAaeMOW TEeMbl, HpOOJEMBI,
pemraeMoil 3ajauM, BBICKA3bIBaTh HJEH, HAIEJICHHbIE HA IOMCK pPELICHMs, CONOCTaBJIATH CBOU
CY)KACHUA C CYXICHHUAMU JPYrux YYaCTHUMKOB Jgualiora, 06Hap}/)KI/IBaTB pasiiniuue M CXOACTBO
MO3UIUH, B KOPPEKTHON hopMe GOpMYIMPOBATH Pa3HOTIIACHS], CBOM BO3PAKCHUS;

IPEICTAaBIATh pe3yibTaThl pPELICHHUS 3aJaud, SKCIEPUMEHTa, MCCIEeIOBaHUsA, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ay IMpPE3eHTAlMM U O0COOEHHOCTEH
ayTUTOPHUH.

PeryasiTuBHbIe yHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranmusanus:

COCTaBJIATh IUIaH, QJITOPUTM pEHIEHMs 3aJayd, BBIOMPATh CHOCOO pelIeHHus ¢ Y4ETOM
UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHUaHThI PElICHUH ¢ yu€TOM HOBOM MHpOpMaLuu.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BJIa/IETh HABbIKAMU I103HABATEIbHOW peQIEKCMM KaK OCO3HAHHUS COBEPILIAEMBbIX JECUCTBUN U
MBICIUTENBHBIX MPOIECCOB, UX pEe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH, CaMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHsl MaTeMaTHUYECKON 3a1auH;

MPENBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHh IIpHM pELIEHMH 3a7aud, BHOCHUTH
KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEIH U YCIOBUAM, OOBSCHITH MPUUUHBI TOCTUKECHUS UIH
HEIOCTHKEHUS PpE3yJbTaTOB JAEATEJbHOCTH, HAXOIUTh OHIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITEILHOCTD:

MOHUMAaTh U MHCIOJIb30BaTh NPEUMYIIECTBA KOMAaHJAHOM M WHAMBHAyaJbHON paboThl mpu
peleHny y4eOHbIX 3a/1a4, MPUHUMATh 11eJIb COBMECTHOM JEATENIbHOCTH, MJIAHUPOBATh OPTaHU3ALUI0



COBMECTHOHM paboThl, pacupeaensaTh BUAbI paboT, JOrOBapUBATHCS, OOCY)KIATh MPOLECC U PE3YNbTaT
paboThI, 000011aTH MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYXKIaeHUs, OOMEH MHEHUW, «MO3TOBBIC
IITYPMBI» U WHBIE), BBIIOJIHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JCHCTBUS C IPYTUMHU
YIEHAMU KOMAaHIbl, OIICHMBaThb KAauyeCTBO CBOEr0 BKJIaJa B OOLIMI NIPOAYKT IO KPUTEPHSIM,
cOpMyYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

HNPEAMETHBIE PE3YJIbTATbBI

K xonity o6ydenus B 10 kjacce oOydaronuiics MOJyYUT CIACAYIOIIUE TPEIMETHBIE PE3yIbTaThI
[0 OT/EIbHBIM TeMaM paboyel mporpaMmsl yueOHOro Kypca «Anredpa M Hadajaa MaTeMaTUYeCKOIro
aHaJIA3a»:

Yucina ¥ BbIYMCTICHUSA:

CBOOOJHO OINEPHPOBATh MOHATUSAMH: pAIlMOHAIBHOE YHCIO0, OECKOHEYHas MepUoaAnYecKas
IpoOb, MPOLEHTHI, UPPALNOHATIBHOE UYUCIIO, MHOKECTBA PAllMOHAJIBHBIX U JEHCTBUTENIBHBIX YHUCEl,
MOJZYJIb JEHCTBUTEIBHOTO YNCIIA;

MPUMEHTh JpOOM W MPOLEHTHI JUIsl pPElIeHUs NPUKIATHBIX 33Ja4 M3 Pa3IU4HbIX OTpaciel
3HaHUH U PEaJbHOM )KU3HU;

IPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, IPaBWIA OKPYIVIEHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUH;

CBOOOZIHO OINEpUPOBAaTh IOHSITHEM: CTENEHb C LEJIbIM I[IOKa3aTeJaeM, HCI0JIb30BaTh
MOIXOAANIYI0 (GOpPMY 3alHCH JEHCTBUTENBHBIX YHCEN Ui pEHICHUS MPAaKTHYECKUX 3a1ad |
IIPEJICTaBICHUS JaHHBIX;

CBOOO/IHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10KA3aTeNIEM;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: JiorapuM UHWCIA, JECATUYHBIE W HATypalbHbIC
JorapuMmbl;

CBOOOJHO OIEPUPOBATh MOHATUAMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTAHICHC YHCJIOBOTO
apryMeHTa;

OTIepUPOBATh MOHATUAMU: APKCUHYC, ApKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHs U HEPpABEHCTBA:

CBOOOJHO OINEpPHPOBATh MOHATHUSAMM: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUJIbHBIE
YpaBHEHHUSI U yPaBHEHUS-CIIE/ICTBUS, PABHOCHIIbHbIE HEPAaBEHCTBA;

MIPUMEHSTH Pa3IMYHbIE METObI PEILICHUS PAllMOHAIBHBIX U IPOOHO-PAIMOHATIBHBIX YpaBHEHUI,
IIPUMEHSTh METOJI MHTEPBAJIOB JUUISl PELICHNsI HEPAaBEHCTB;

CBOOOJHO ONEPUPOBaTh MOHIATUSMHU: MHOTOWIEH OT OJHOM NMEepEeMEHHOM, MHOTOUJIEH C LIEIbIMU
ko3¢ duLeHTaMi, KOPHU MHOTOYJIEHA, IPUMEHATH JIeJIEHUE MHOTOYJIEHAa Ha MHOTOUWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3agad;

CBOOOJHO OMEpUPOBATh MOHATUAMU: CUCTEMa JMHEWHBIX YpaBHEHUH, MaTpHIA, ONpPENEIUTENb
MaTpULbl 2 X 2 U €ro TeOMETPUUYECKUN CMBICI, UCIIOJIb30BaTh CBOMCTBA ONpeneiauTeNns 2 X 2 aus
BBIUHCIICHUS €r0 3HAYEHUs, IPUMEHSATh ONpPEIEIUTENH I PEelIeHUs CUCTEMbI JIMHEWHBIX ypaBHEHUH,
MOJIETIMPOBATh pPEaJbHBIE CUTYallUH C IOMOIIBI0O CHUCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEA0BAThH
IIOCTPOCHHBIE MOJEJIN C TIOMOINBI0 MaTpull M ONpPEIEIUTENECH, MHTEPIPETUPOBATh MOTYyYEHHBIN
pe3yJIbTarT;

HCIIOJIb30BaTh CBOMCTBA NEHCTBHUI C KOPHSAMU JJIsl MpeoOpa30BaHUsl BhIPAXKEHUH;

BBINIOJHATH NMPeoOpa30oBaHMs YUCIIOBBIX BBIPRXKEHUN, COAEpM AIIUX CTENEHU C PalUOHAIbHBIM
HoKa3aTeseM;

MCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB I MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKEHUH;



CBOOOJHO ONEpPUPOBATh MOHATHAMHU: HPpPALMOHANbHBIE, MOKa3aTeIbHbIE U Jorapudmuyeckue
YpaBHEHMsI, HAaXOOUTh HX PEUIEHUS C IOMOIIbIO PAaBHOCUJIBHBIX IE€PEXOJOB WM OCYLIECTBIIAA
MPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUYECKHE bopmybl TSt npeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOJHO  ONEpPUPOBATH  MOHATHEM:  TPUTOHOMETPUYECKOE  YpaBHEHHE, IPUMEHSTbH
Heo0XoanMble (GOPMYIIbI ISl pEILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICIMPOBATh pealibHble CHTYallud Ha sS3bIKEe aireOpbl, COCTABIATH BBIPAKECHHUS, YPaBHEHUS,
HEPaBEHCTBA 10 YCJIOBHUIO 33Jaud, MUCCIEeI0BATh MOCTPOSHHBIC MOJEIN C MCIIOJIb30BaHUEM arlnapara
anreopsl.

DOYyHKUUH U TPaPuKu:

CBOOOHO OTIEPHPOBATH MOHATUSAMU: (PYHKLHUS, CIIOCOOBI 3a7aHus (PYHKIIMH, B3AUMHO O0OpaTHbIE
¢byHkuuu, KoMmo3unus (QyHKIHHA, rpaduK (YHKIHUU, BBIIOIHATH 3JIEMEHTApHBIC MPEOOpa3OBaHMUS
rpadukoB PyHKITUI;

CBOOOJHO ONEPUPOBATH MOHATHAMM: 00JACTh ONpPENECIICHUS] U MHOKECTBO 3HAYEHUH (YHKLUH,
HyH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: YETHBIE M HEUETHBIC (DYHKIINH, IepuoIIecKue (yHKIIH,
IPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MUHUMYMBbI (QYHKUUHM, HauOojbllee U
HauMEHblIee 3HaYeHue QYHKIIMU Ha IPOMEKYTKE;

CBOOOJHO ONEPHPOBATH MOHATHUSMH: CTENEeHHas (QYHKOHA C HATypalbHBIM H  LEJIbIM
nokasaresuem, rpaduk cTerneHHoN (QYHKIMH C HATypaJbHBIM H IENbIM TT0Ka3aTesneM, rpaduK KOopHs N-
Ol CTeneH! Kak (pyHKIUM 0OpaTHOM CTENEeHU C HaTypajbHBIM I10Ka3aTelleM;

OIIEpUPOBATH MOHATUSAMU: JIUHEHHAs!, KBaJApaTUYHAs U APOOHO-IMHEHHAast (YHKLUH, BBITOIHATH
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaPHKOB;

CBOOOJHO OIEpUPOBaTH MOHATHUAMH: TIIOKa3zaTelbHas W JiorapudMuueckas (QYHKIUU, HX
CBOWCTBA U rpaMKu, UCIOIB30BATh UX I'paMKH JUIsl PELLICHUs YpaBHEHHUIA;

CBOOOJHO ONEpUPOBATh HOHATUSAMH: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpeJesieHUEe
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMEHTa;

WCTIOJ30BaTh TPAaQUKU PYHKIUH IS MCCIIEIOBAHUS MTPOIIECCOB U 3aBUCHUMOCTEH MTPH PEIICHUH
3ajjad4 U3 JPYrMX Y4eOHBIX IMPEIMETOB M peaslbHOW KM3HM, BbIpakaTh (popMylamMH 3aBHCHMOCTH
MEX]y BeTUYMHAMU;

Hayana maTeMaTH4eCKOro aHaIn3a:

CBOOOJHO OIEPHPOBATh MOHATHUSAMH: apHUPMeTHUYecKas W TEOMETpPHUYECKas IPOTpeccHs,
O0ecKOHeuHO YyObIBaroIlas TIeoMEeTpUYecKas IMPOrpeccHsi, JUHEWHBIM M SKCIIOHEHLUHUAIbHBIA pPOCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCUH [T PEIICHHUS PeabHbIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO  OMNEpUPOBaTh  TMOHATHUSIMHU: MOCJIEIOBATEIHHOCTb, CTIOCOOBl  3a/IaHUs
1ocje10BaTeNbHOCTEH, MOHOTOHHBIE W OTpPaHMYEHHBbIE IOCIEJOBATENbHOCTH, MOHUMAThb OCHOBBI
3apOXKIEHUS] MaTEMaTUYECKOTr0 aHajIM3a KaK aHaiu3a 0€CKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATH TOHATUSMHU: HENpPEepbIBHBIE (QYHKLIUHU, TOYKM paspbiBa rpaduka
(GYHKIIUH, aCUMIITOTHI Tpaduka QyHKIUY;

CBOOOJTHO OTIEpHPOBATH MOHATHEM: (YHKIIWS, HETPEPhIBHAS HA OTPE3Ke, MPUMEHSITh CBOHWCTBA
HENpepbIBHBIX (DYHKIMIA 151 peleHus 3a1ay;

CBOOOJHO ONEpHPOBATh MOHATUSAMHM: NEpBas U BTOpasi MPOMU3BOIHBIE (PYHKIIMHU, KacaTeslbHas K
rpaduky GyHKIUY;

BBIUUCIIATh TPOU3BOAHBIE CYMMBI, MPOW3BEICHHS, YAaCTHOTO M KOMIIO3HMIIMU NBYX (DYHKITH,
3HATh MPOU3BOHBIEC FTTEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BATh T€OMETPUUYECKHM U (PU3NUECKUI CMBICT IPOU3BOIHOM JIJIsl peILICHHs 3a/1a4.

MHoKecTBa M JIOTHKA:



CBOOOIHO OMEPUPOBATH MOHATUSIMH: MHOKECTBO, ONIEPAIIMH HAJ[ MHOKECTBAMH,

HCIIOIh30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaTr Il OMUCAaHUS PEATbHBIX IPOIECCOB M
SIBJICHUH, IPY PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MIPEIMETOB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: OINPEICICHUE, TEOpEMa, YpaBHEHUE-CIIECICTBUE, CBOMCTBO
MaTEeMaTHYECKOTO 00BEKTA, I0KA3aTeIhCTBO, PABHOCUIIBHBIC YPABHCHHS K HEPABCHCTBA.

K xoHnmy o6ydenus B 11 kiacce oOyqaroniuiics MoayduT CASAYIOIINE TPEIMETHBIC Pe3YIbTaThl
10 OT/ACJIBHBIM TeMaM pabodeil mporpamMMbl yaeOHOTO Kypca «Anredpa M Havajla MaTeMaTHYECKOTO
aHaIM3a»:

Yuciaa v BLIYUCIEHHA:

CBOOOJTHO OIEPUPOBATh MOHATHAMU: HATypaJIbHOE M 1IE€JI0€ YHCII0, MHOKECTBA HATYPAIbHBIX H
LIEJIBIX YKCEJN, UCIOJIb30BaTh Mpu3Haku aeaumMocTu uenbix uyncesl, HOJ nu HOK nHatypanbHbIX yncen
JUTS peleHus 3a/1a4, IPUMEHSTh anropuTM EBkiuna;

CBOOOJIHO OIEPUPOBATH IMOHSATUEM OCTATKa MO MOJYJIO, 3alUChIBATh HATypalbHbIE YHCIIa B
Pa3IMYHBIX MMO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOJITHO ONEPHPOBATH MOHATHAMHU: KOMIUICKCHOE YMCJIO U MHOXKECTBO KOMILJIEKCHBIX YHCEII,
MIPEJICTABIATh KOMIUICKCHBIC YHCJIA B aNreOpanmdecKoil W TPUTOHOMETPHUYECKON (opMe, BBITOIHSATH
apudmeTHyecKre onepamyy ¢ HUMU B H300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: WUPPALMOHAIBHBIC, TOKA3aTelIbHBIE W JIOTapU(PMUUYECKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUSI C IIOMOIIBIO0 PABHOCHIIHHBIX TIEPEXOIOB;

OCYIIECTBJISITh OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJIHO  OMEpUPOBATH  IOHATHEM TPUTOHOMETPUYECKOE  HEPaBEHCTBO, IPUMEHATH
HeoOxouMBbIe (YOPMYIIBI AJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATUSMU: CHCTEMA M COBOKYIHOCTh YpaBHEHUW W HEPaBEHCTB,
PaBHOCUJIbHBIE CHUCTEMBl M CHUCTEMBI-CJICJICTBHS, HAXOAUTHh PEIICHUSI CHUCTEMbl U COBOKYITHOCTEU
paloHaIbHBIX, UPPALMOHANBHBIX, TTOKA3aTEeNbHBIX U JIOTapU(MUYECKIX YPAaBHEHUH 1 HEPABEHCTB;

pemath  palMOHAJIbHBIC, HPpAlMOHAIBHBIE,  IIOKa3aTeJIbHbIC,  JOrapuOMHUCCKHE H
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEPKAIINE MOYJIM U TapaMeTPhI;

MPUMEHATHh TpadUUuecKre METObI JIJIsi PEIICHUS ypaBHEHUN W HEPABEHCTB, a TaKkKe 3a7ad C
napameTpamu;

MOJIETIUPOBAaTh peajbHble CUTYyallMd Ha SI3bIKE alreOphbl, COCTABISATH BBIPAXKECHHS, YpPaBHEHHS,
HEpPaBEHCTBA M WX CHCTEMBl [0 YCIOBHUIO 3a/lauyd, HCCIEAOBATh TOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM alllaparta aare0pbl, HHTEPIPETUPOBATH MOTYUECHHBIN pe3ybTarT.

DOYyHKUUH U TPapuKu:

CTPOUTH TpaduKU KOMITO3UIIMU (DYHKITUI C TOMOIIBIO 2IEMEHTAPHOTO UCCIIEIOBAHUS U CBOWCTB
KOMITO3HITUH ABYX (QYHKIIHIA;

CTPOUTH TEOMETPUUECKHIE 00pa3bl YpaBHEHU U HEPABEHCTB HA KOOPAMHATHOM TIIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh PYHKIUHU AJI1 MOJICTHPOBAHUS M HUCCIIEIOBAHUS pealbHBIX MPOIIECCOB.

Hauyaja MaTeMaTH4eCKOr0 aHAJIN3a:

WCIIOJIB30BaTh MPOU3BOHYIO ISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaxOJUTh HaNOOJbIIIEEe ¥ HAUMEHbIIIEE 3HAUCHHS (PYHKITUY HETIPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOJHYIO JUIsl HAXOXKJIEHUS HAWIY4YLIEro PEHIeHUs B NMPUKIAIHBIX, B TOM
YHUCJIE COLMATbHO-3KOHOMUUYECKHX, 3a/layax, JUIsl ONPEIEJICHHs] CKOPOCTH M YCKOpPEHHs Mpolecca,
3aIaHHOTO (POPMYJION MM TpadUKOM;

CBOOOJTHO OIEPUPOBATHh TMOHATHUAMH: IEPBOOOpa3Hasi, OMPEACNEHHBIN HHTETpal, HaXOIUTh
MepBOOOPA3HBIE dTIEMEHTAPHBIX (YHKIMI U BEIYUCIATH HHTErpal o ¢popmyne HetoToHa-JleliOHmIa;

HaXOJUTh IUTOMIAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIBIO UHTErpana;



HUMCTh NOPCACTABICHUC O MATCMATUYCCKOM MOJCIMPOBAHHMU Ha HOPUMECPE COCTABJICHUA
mudepeHIMaTbHBIX YPaBHEHUI;

pemaTh TPUKIAJHBIC 33/Ja4d, B TOM YHCJIE COIHAIBLHO-I)KOHOMHYECKOTO M (HU3MYECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHYECKOT0 aHAIIN3A.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI

[ToBTOpEHME 5 1

MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.

Muorowiensl. PanimonanbHble ypaBHEHHS U 19 1

HepaBeHCTBa. CUCTEMBI IMHEWHBIX

YpaBHEHUU

Oynkuuu v rpadpuku. CreneHHas QyHKIMS C 12 1

L[eJIbIM TIOKa3aTesIeM

Apudmerndeckuii KOpeHb N-0il CTETICHHU. 15 1

WppaumonanbHble ypaBHEHUS

[TokazarenpHas pynkuus. [lokazarensHbie 10 1

ypaBHEHUS

Jlorapudmuueckast pyHKIUS. 18 1

JlorapudmMuueckne ypaBHEHHs

TpuroHomeTpuuecke BoIpaXeHus U 29 1

ypaBHEHUS

[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1

HenpepsiBable pynkuuu. [IponszBoanas 20 1

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 1

3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 [ToBTOpEHME. 6 1
5 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpuieckrne HepaBeHCTBA
3 UppatnmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUecKre HepaBeHCTBA
4 I/ICCJIGI[OBaHI:Ie (GYHKIHI C TOMOIIBIO 99 1
MIPOU3BOIHOM
5 [TepBooOpasHast 1 HHTETpa 12 1
6 KommiekcHbie unucna 10 1
7 Harypanbhblie u 1ienpie gyucia 10 1
CucreMsbl palioHaIbHBIX, UPPALUOHATBHBIX
8 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 11 1
ypaBHEHUH
9 3azauu ¢ mapaMmeTpamu 11 1
10 HOBTOPGHHG, 0000111eHHe, CHCTEMATH3aIIUS 16 1
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero oo1ero
NpoBepsieMoro
o0pa3oBaHus
pe3yJbTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTh NOHATUSAMH: PAllMOHATEHOE U ACMCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIEHTHI
1.2 BrimonHsATs apudMeTHIeCKre ONepalyy ¢ PAIIHOHAIBHBIME U ICHCTBUTECILHBIMEA YUCIIAMU
13 Boinonuate npuOIMKEHHBIE BBHIYMCICHUS, HCIONB3YS IMpaBWiIa OKPYIJICHUS, JellaTh NPUKHUAKY U OLIEHKY pe3yiabTaTa
' BBIYHCIIEHU
OnepupoBaTh MOHATHSAMH: CTENIEHb C LIEJIBIM TOKa3aTelleM, cTaHaapTHas (GopMa 3anucu ASHCTBUTEIHHOIO YKCIa, KOPEHb
14 HATYpaJIbHOM CTEINeHU; UCIOIb30BaTh MOAXOIAIIYI0 (GOpMY 3alUCH EHCTBUTENBHBIX YHCEN AJS PEHICHHs MPAKTUYECKUX
3a/1a4 U Mpe/ICTaBICHHS] TAHHBIX
15 OnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC W TAHTE€HC TPOHM3BOJBHOTO YIJIa; UCIOJIB30BATH 3AIKCh MMPOU3BOJILHOTO YTiia
' Yyepe3 oOpaTHbIE TPUTOHOMETPHYECKUE (PYHKITUU
2 VYpaBHeHUs U HEpaBEHCTBA
91 OnepupoBaTh MOHATHSIMH: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE, PAllMOHAIbHOE, WPPAlMOHATFHOE ypaBHEHUE,
' HEPAaBEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHUE
2.2 BrImonmHATE TpeoOpa3oBaHus TPUTOHOMETPUYSCKUX BRIPAKEHUH U PEIIaTh TPUTOHOMETPHUSCKHUE YPaBHEHUS
53 BrimonHsaTe peoOpazoBaHus ENbIX, PALMOHAIBHBIX U HPPAIIMOHATBHBIX BBHIPAXKEHUIN W pPeIlaTh OCHOBHBIE THIIBI LIEJBIX,
' paroHaIbHBIX U UPPALMOHALHBIX YPaBHEHUI 1 HEPABEHCTB
94 [TpuMeHSTh YpaBHCHHSI M HEPABEHCTBA IS PEIICHUS MaTEMAaTHUSCKHUX 3aJa4 WM 3a7ad W3 Pa3InIHBIX 00JacTeld HayKd U
' peanbHOM KU3HH
95 MonennpoBaTh peaNbHbIE CUTYallid Ha SI3bIKE alTreOpbl, COCTABIISTh BHIPAKEHHS, YPaBHEHHs, HEPABEHCTBA 110 YCIOBHIO
' 3aJ1auu, UCCIIE0BATh IIOCTPOCHHBIE MOJICITH C UCTIOIH30BAHUEM alllapaTa ainreops
3 OyHKIHH U TpaduKu




OnepupoBarh TOHATUAMU: (QYHKIHS, CIOCOObI 3amaHus (YHKIUU, OONACTh OINpPEIeICHHs M MHOXKECTBO 3HAYCHHIA

3.1
¢bynkuuu, rpadpuk GyHKIMH, B3AUMHO 00paTHBIE (PYHKIHH
3.2 OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (PYHKIINUU, HYJIN QYHKIIMH, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIUHA U1 pelieHns ypaBHeHUN
3.4 CtpouTth ¥ uuTaTh rpaduKu JUHEHHON (HYHKIIMH, KBAAPATUUYHON (QYHKIIMH, CTETIEHHON ()YHKIIMH C 1IEJIbIM ITOKa3aTeIeM
35 Hcnonp3oBatk rpaduku QyHKIUHN 11 MCCIIEAOBAHUS MPOLIECCOB M 3aBUCUMOCTEH NMPH PEIICHUH 3a1a4 U3 APYTHX y4eOHBIX
' NPEIMETOB U PEATbHOM KU3HU, BEIpAXKATh (POPMYIIaMU 3aBUCUMOCTH MEX]ly BETHUYMHAMU
4 Hauana marematnyeckoro aHammsa
4.1 OnepupoBaTh MOHATHUSAME: TOCIEI0BATEIILHOCTD, apru(METHIECKast U TeOMETpUUYECKasi MPOrpeccuu
49 OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIA T'€OMETPHUYECKAas MPOTPeccHsi, CyMMa OECKOHEYHO YyOBIBAIOIIEH
' TreOMETPHUYECKON MPOTPECcCuun
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
4.4 Hcnosb30BaTh CBOKCTBA MOCIEA0BATEILHOCTEN U IPOTPECCUI [IJI1 PELIEHUS PEAJIBHBIX 3a7a4 IMPUKIIAJHOIO XapaKkTepa
5 MHoskecTBa U JIOTUKA
5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
5.9 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Juis ONMCAaHUs peabHbBIX MPOLECCOB U SBICHUM, PH pelIeHuH 3a1a4
' U3 APYrux y4eOHBIX PEeIMETOB
5.3 OnepupoBaTh MOHATUSAMU: ONpPEEICHUE, TEOpeMa, CIECTBHE, 10Ka3aTeNbCTBO
11 KJIACC
Kon . .
IIpoBepsiemble NpeAMeTHBbIE Pe3YIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero oomero
NPOBePsIEMOro
o0pa3oBaHus
pe3yJabTara
1 Uucna u BBIYUCIEHUS
11 OnepupoBaTh NMOHATHUSMHU: HATypalbHOE, IEJI0€ YUCIIO; MCIOJIb30BaTh MPU3HAKH JEJIMMOCTH IIETIBIX YHUCEN, pa3jiokKeHHe
YuCia Ha MPOCThIe MHOXKHUTENH JUIs PELIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAlMOHAIBHBIM [TOKA3aTeIeM



1.3 OnepupoBaTh MOHATUSAMHE: JIOTapU(M YUCIIA, IECATUYHBIC U HATYpaIbHbIE JTOrapu(pMbl
2 VYpaBHEHMs U HEpAaBEHCTBA
21 [IpuMeHsATH CBOWCTBA CTENEHH JUIsl MPEOOpa3OBaHMsI BHIPAKECHHUM, OMIEPUPOBATH MOHATUSAMU: MOKA3aTEIbHOE YpaBHEHUE H
' HEPABEHCTBO; PELIaTh OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
59 BeinonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COJEpXKAIUX JIOrapu(Mbl; ONEpUpPOBATh IMOHATUSAMH: JIOrapUPMHUECKOEe
yYpaBHEHHME U HEPABEHCTBO; PelIaTh OCHOBHBIE TUIIbI JOrapU(MHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTh penienust npocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
94 OnepupoBaTh HNOHATHAMU: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€ pelleHHe; UCIOIb30BaTh CUCTEMY JMHEWHBIX ypaBHEHUMH
' JUISL pEIICHUs TPaKTUYECKHX 3a]a4
2.5 HaxonuTh pemeHus npocTeHImX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPABHEHUI U HEPAaBEHCTB
26 MopnenupoBaTh peajabHble CUTYalluU Ha SI3bIKE alreOpbl, COCTABIIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 33]1a4H, HCCIIEIOBATH TIOCTPOCHHBIE MOJIENN C HCIIOJIB30BAHUEM aIlliapara ajareOpsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHIMU: NTEPHOANYECKAs PYHKIUS, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKU SKCTpeMyMa ()yHKIIHH,
3.1 HanOoJIpIIee U HAaMMEHbIIIee 3HaYeHUs! (YHKIIMU Ha TIPOMEXKYTKE; UCTIONIB30BaTh X JUIS UCCIIEAOBAaHUS (DYHKIIMH, 3aJaHHOM
rpaduKom
3. OnepupoBaTh NOHATUSAMU: TpadUKU MOKA3ATEIBbHOM, IOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIINN; N300pakaTh UX
Ha KOOPJAMHATHOM MJIOCKOCTU M MCIIOJIb30BAaTh JUIsl PEIICHUs] YPaBHEHUN 1 HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadMKHU JUHEHHBIX YpaBHEHUH M HCHOJb30BATH UX Ui PELICHUS CUCTEMBI
' JIMHEUHBIX YPaBHEHUN
3.4 Wcnonb3oBatek rpaduxu GyHKINN U1 HCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX TUCLUIUINH
4 Hauvana maremMaTnyeckoro aHaamsa
41 OnepupoBaTh NOHATHAMU: HETIpepbIBHAS (PYHKIIMS, MPOU3BOAHAS (PYHKIIMH; UCTIONb30BaTh T€OMETPHUECKUI U (PU3NYECKUNA
CMBICII IPOM3BOAHOM AJIs PELIEHUS 3a7a4
4.2 HaxoauTs npou3BoiHbIE 371EMEHTAPHBIX (PYHKIIMMA, BEIUUCIISTH IPOU3BOIHBIE CYMMbI, IPOU3BEIEHUS, YACTHOTO (DYHKUINN
43 Hcnonp3oBaTh MpOM3BOAHYIO Il MCCIENIOBaHMA (DYHKIMM Ha MOHOTOHHOCTH M 3KCTPEMYMBI, MPUMEHSATH PE3yJIbTATHI
' UCCIIEIOBaHMS K MOCTPOEHHIO IpauKoB
4.4 Hcnonp30BaTh MPOU3BOJHYIO ISl HAXOXACHUS HAWIydIlIero pelIeHHs B MNPUKIAAHBIX, B TOM YHCIE COLMAILHO-




O9KOHOMUYCCKHUX, 3aJadax

4.5 OmnepupoBaTh NOHATHAMH: IIEPBOOOPa3HAsk M MHTETPajl; IOHUMATh TE€OMETPHUUECKHUNA U (PU3NUECKUI CMBICT HHTETpaa
4.6 Haxoaute nepBooOpa3Hbie 3JIeMEHTapHBIX (PYHKINH, BBIYUCIATH HHTErpa o ¢popmyine Hetorona — JleitOnuma
47 Pemate mpuknagHple 3agadd, B TOM YHCIIE COLHUAIbHO-DKOHOMHYECKOTO M (DM3UYECKOTO XapakTepa, CpeACTBaMH

MaTeéMaTHYECCKOI'O aHajInu3a



ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn
1 Hucna v BBIYUCICHUS
Panyonanehele yncina. OOBIKHOBEHHbIE M JECATHYHBIE JPOOHU, NMPOLIEHThI, OECKOHEUHbIE MEepHOAMYECKUe ApoOH. Apudmerndeckue
11 Ollepalliy C pallMOHAIBHBIMU UYHUCIIAMH, [IPE0Opa30BaHUs YMCIIOBBIX BbIpaXKeHUU. [IpumeHeHue npoOell U MPOLEHTOB AJS pelleHUs
IIPUKJIAHBIX 3a7ja4 U3 Pa3IMUHBIX OTpaciiell 3HaHUHI U peaJIbHOM JKU3HU

12 JeiicTBuTenpHbIe uncia. PanpoHanbHbIe W MpPpAalMOHAIBHBIE YUCIA. ApPU(PMETHYECKHE OIEpalud C JCHCTBUTEIHHBIMH YHCIIAMH.
' [IpubnuxEHHbIE BEIYUCIIEHUS, IPABUIIA OKPYTJIECHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUN

13 Crenenb ¢ 1ensiM nokaszareneM. CtangapTHas Gopma 3anucH JelcTBUTeNnbHOro yncia. Mcenonp3oBanue noaxosmend Gopmbl 3anucu
' JEHCTBUTENBHBIX YMCEN JIUISl pELICHMSI IPAKTUYECKUX 3a/1a4 U MIPEICTAaBICHMS JTaHHBIX

1.4 | Apudpmernueckuil KOpeHb HaTypaibHOH cTreneHu. JleficTBus ¢ apupmMeTndecKUMU KOPHAMHI HAaTypaJIbHON CTEIIEHH

1.5 CuHyC, KOCUHYC U TaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTAHT€HC YUCJIOBOTO apr'yMEHTa
2 YpaBHEHMS U HEPABEHCTBA

2.1 ToxxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30BaAHUS

2.2 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI

2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemenne HepaBeHCTBa. MeTo | HHTEpBAJIOB

2.4  PemieHue nenbx U ApoOHO-PALIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB

2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB

2.6  PemieHue TpUrOHOMETPUUECKUX YPAaBHEHUH

2.7 [IpumeHeHre ypaBHEHUI 1 HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 33/1a4 U 33/1a4 U3 PA3IMYHBIX 00JIacTell HAYKU U peabHOU KU3HU
3 OyHKIMH U TpaduKu

3.1 OynK1Ms, crocoosl 3ananus GyHkuun. I'papux Gyaxum. Bzanmuo odparublie GpyHKIMN

3.9 Ob6nacTe ompezeneHuss 1 MHOXKeCTBO 3HaueHH ¢yHkiuu. Hymu ¢ynkiuu. IIpomexxyTku 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE
' GyHKIUHA

3.3 CrenenHast GyHKIIMS C HATYpaJIbHBIM M LIENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHu




3.4  TpuroHomerpuyeckas OKpYy>KHOCTb, OIIpeesIeHEe TPUTOHOMETPHYECKUX (DYHKIIMN YHCIIOBOTO apryMeHTa
4 Hauana maremMaTHueckoro aHajimsa
4.1  TlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEH. MOHOTOHHBIE MTOCIIEA0BATEILHOCTH
Apudmerndeckass U reomeTrpuueckas nporpeccuu. beckoHeuHo yObiBarolias reomerpudeckas nporpeccus. Cymma OeCKOHEYHO
4.2  yObBaromed reomerpuueckoil nporpeccuu. @opmyiia CI0XKHBIX NPOLEHTOB. Mcnoiab3oBaHME MPOrPECCHU JUIsl PELICHUs pealibHbIX
3ajjay MPUKJIAJHOTO XapaKTepa
) MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepauuu Haja MHoxecTBamu. J(narpammsl Diinepa — Benna. [IpuMeHeHne TeOpeTUKO-MHOXKECTBEHHOTO armapara Jyis
' OTIHCaHMsI PeaIbHBIX MPOIIECCOB U SBJICHUH, P PEIICHUH 3324 U3 APYTUX YIEOHBIX ITPEIMETOB
5.2  OmnpeneneHue, Teopema, CiIeICTBHE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 HarypanbHble u niensle uncina. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 Crenenb ¢ pallnoOHAIBHBIM MTOKa3areaeM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI
2.2 [TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MIOKa3aTeleM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toxa3zaTenbHbIe YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA
2.6 CucTeMbl TUHEHHBIX YpaBHEHUH. Perienne npuKkiagHbIX 3a/1a4 ¢ IOMOIIbIO CUCTEMbI IMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUI M HEPABEHCTB




[IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEeMAaTHYECKHUX 3a/ad M 3a/a4 W3 Pa3IUYHBIX 00JacTell HayKu U

28 peaTbHOM KU3HH
3 DOyHKINUH U TPaPUKH

31 Oynkuus. [Tepuoanueckue Gynkmun. [IpomexxyTkn MOHOTOHHOCTH QyHKIMH. MakcuMyMbl 1 MUHUMYMBI yHKInH. Hanbomneiiee u
' HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu

3.3 [Noka3zaTtenpHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpapuKu

3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHs] ypaBHEHHUH 1 JIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB GyHKIUI U UCCIe10BaHUS IPOLIECCOB U 3aBUCUMOCTEN, KOTOpPbIE BOSHUKAIOT IPU PEIIEHUH 3aJ1a4 U3
' JpYyrux y4yeOHbIX NPEAMETOB U PeatbHOM KU3HU
4 Hauana matemaTnyeckoro aHainusa

4.1 HenpepsbiBable GyHKIMN. MeTOa HHTEPBAIOB /71 pEILIEHHs] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpudeckuii 1 GU3MIECKHUIA CMBICI TPOU3BOTHOM

4.3 [Tpou3BoHbIE 3N1eMEeHTapHbIX QYHKLIKN. DOpMYIIbl HAXOXKACHUS IPOU3BOAHON CyMMBI, IPOU3BEICHHS U YaCTHOT'O (YHKLIUH

44 [IpumeHeHne mTPOM3BOAHONW K HCCIEAOBAaHMIO (DYHKIMI Ha MOHOTOHHOCTh W OJKCTpeMyMbl. HaxokaeHune HamOOJbIIEro u
' HAaUMEHBIIETO 3HauUeHUsl QYHKIIMN HAa OTPE3Ke

45 ITpuMeHeHre MPOU3BOIHON JUIsl HAXOXKIEHUS HAWTy4lIero pelIeHNs B IPUKIIAIHbIX 3a/1a4ax, A1 ONpEeAesIEHUsl CKOPOCTH Mpoliecca,

3a/1aHHOTO (POPMYJION M TpapUKOM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
4.7 Wurerpan, ero reometpuyeckuii U pusnyeckuii cMbici. Beruncnenue nurerpaia no popmyne Herorona — JleiiOnuna




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBI CPETHEI'O
OBLIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue meronamMu J0Ka3aTeNbCTB, aIrOPUTMaMHU DPELIECHUS 3a]ad; YMEHUE
(dbopMynHupoBaTh U ONEPUPOBATH MOHATUSMU: ONpeAeSieHUuEe, aKCUOMa, TeopeMa,
CIIEJICTBHE, CBOIICTBO, MIPU3HAK, JI0Ka3aTeNbCTBO, paBHOCUJIbHBIE
GOpMyIUpOBKHU; MPUMEHITh HX; YMeHHe (OpMyIHUpoBaTh oOOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPXKIACHUE, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIOJIb30BaTh METOJI MaTeMaTH4eCKOW WHIYKIMH, MPOBOAUTH OKa3aTeNbHbBIC
paccyX/JeHUs IpU pELIeHUH 3a7ady, OLIEHMBAaTh JIOTMUYECKYIO IPaBUIIbHOCTh
paccyXJIeHHIi; YMEHHUE ONEepPUPOBATh MOHSATHUSIMHU: MHOXECTBO, MOIMHOMXKECTBO,
omepanuy  HaJ  MHOXXECTBaMHU; YMEHHME  MHCIIOJNb30BaTb  TEOPETUKO-
MHO>KE€CTBEHHBIH armapar Jjisi OMCaHUs peajbHBIX MPOIECCOB U SBICHUN U MpU
pelieHnH 3amad, B TOM 4YHCIE M3 JPYTHX YYEOHBIX MPEIMETOB; YMEHHE
ONEepUpPOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh I'padbl pa3iMuHBIMH CIHOCOOAMH;

MCIOJIb30BaTh Ipadbl P PELICHUN 33]1a4

YMeHue oneprpoBaTh MOHATUSMH: HATYpaIbHOE YHCIIO, 1eJI0€ YHCIIO0, CTETICHb C
LIeJIBIM TTOKa3aTeseM, KOpeHb HAaTYpajJbHON CTENEeHU, CTENEHb C pallMOHAIbHBIM
MOKa3aTeneM, CTENeHb ¢ ACHCTBUTENBHBIM IIOKa3aTeneM, Jjorapudm dmcna,
CHHYC, KOCHHYC W TaHI€HC IPOU3BOJILHOTO YHCJA, OCTaTOK IO MOJIYIIIO,
panMoHaTbHOE YHCIIO, HMPPAMOHANIBHOE YHCIO, MHOXECTBA HATypalbHBIX,
LENbIX, palMOHAIbHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHE HCIOIb30BaTh
MPU3HAKU JIETMMOCTH, HAaUMEHbIINN OOIIMI JenuTelnb U HauMeHbIlee ooliee
KpaTHoOe, aaropuT™ EBKina npHu penieHuu 3ajad; 3HaKOMCTBO C PAa3IUYHBIMU
MMO3MIIUOHHBIMU CHUCTEMAMH CUHCIICHUA; YMCHHC BBIIIOJIHATH BBIYHUCICHUEC
3HaYeHUH U TpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH M Jiorapupmami,
npeoOpa3oBaHus APOOHO-pAllMOHANIBHBIX BBIPAKEHUN; yYMEHHE OIEepHUpOBaTh
MOHATUSIMHU: MOCJIeI0BATENbHOCTb, apupmMeTHuecKas nporpeccus,
reoMeTpuYecKasl MpOorpeccus, OECKOHEYHO yOBIBalOImas TeOMeTpUYecKas
Iporpeccusi; yMEeHUE 3a/1aBaTh MOCIEJOBATEIBHOCTH, B TOM YHCIE C TOMOIIBIO

PEKYppeHTHBIX (OpMYJ; YMEHHE OINEepPUPOBaTh MOHATHAMH: KOMIUIEKCHOE




YHCII0, COMPSHKEHHBIE KOMIUIEKCHBIE YUCIa, MOAY/b U apryMEHT KOMILIEKCHOTO
qucia, dopma  3amucH  KOMIUIGKCHBIX  4ucenl  (TeoMeTpuyeckas,
TPUTOHOMETPHYECKAst u anrebpaunydeckasi); YMETh IPOU3BOIUTH
apupMeTHIecKre NEHCTBUSA ¢ KOMIUICKCHBIMH YUCIIAMH; MPUBOIUTH MPUMEPHI
MCIOJIb30BaHUsI KOMITJIEKCHBIX YHCEN; ONIEpUPOBAThH MOHATUSAMU: MaTpulia 2x2 u

3x3, onpeaenuTesb MaTPULIbl, FEOMETPUYECKUN CMBICIT ONPEAETUTENS

YMeHue  onepupoBaTh  MOHSATUSMH:  PAUUOHAJIBHBIE, UPPALMOHAIBHEIE,
MOKa3zaTejbHble,  CTEHEHHbIE,  JIOrapu(MUYECKUE,  TPUTOHOMETPUUYECKUE
YPaBHEHUSI M HEPABEHCTBA, UX CHUCTEMbI, YMEHHE OINEPUPOBATH IOHATHSIMU:
TOXJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPABHEHHI M HEPABEHCTB, PABHOCHJIbHOCTh YPABHEHUH, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTh ypPaBHEHMs, HEPABEHCTBA M CHUCTEMbI C IIOMOIIBIO
pa3MYHBIX MPUEMOB; pEIIaTh YpPABHEHHS, HEPABEHCTBA U CHCTEMBI C
[1apaMeTpPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PELUCHUS
MaTeMaTUYeCKUX 3ajad W 3a7a4 M3 Pa3IMUHbIX 00JacTel HayKu M peasbHOU

KHU3HHU

YMeHue  onepupoBaTh  HOHATUSAMM:  (QYHKUUS, 4YETHOCTh  (DYHKIMH,
MEPUOTNIHOCTD (DYHKIIMU, OTPAaHHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTh (DYHKIIWH,
KCTpeMyM (YHKIMM, HauOoJsiblllee M HAUMEHblIee 3HAYeHUs (QYHKIUM Ha
MIPOMEXKYTKE, HeTpepbIBHAsA (YHKIIHS, aCUMIOTOTHI Tpaduka GyHKIUH, epBas U
BTOpasi MpOM3BOAHAS (DYHKIMH, TE€OMETPUUYECKUH U (PU3NUYECKHI CMBICI
MIPOM3BOJIHOM, NEepBOOOpa3Has, ONpeAENEHHBIH HHTErpan; yMEHHE HaXOIUTh
acUMIITOTHl Tpadpuka (YyHKIMM; yMEHHE BBIYUCIATH IMPOU3BOJAHBIE CYMMBI,
MIPOM3BE/ACHNS, YaCTHOTO W KOMIO3MLIMU (QYHKIHUM, HAXOAUTb YypaBHEHUE
KacaTenbHOW K Trpaduky (yHKIMM; YMEHHME HaXOAWTh MPOU3BOJHBIE
AJNIEMEHTapHbIX  (QYHKIUH; YMEHHE UCIHOJb30BaTh  INPOU3BOAHYI IS
uccleoBaHusl (QYHKUUH, HAaXOJUTh HAuOOJIbIIME W HAUMEHbLIME 3HAa4YeHUs
GyHKIUH; CcTpouTh TIpadUKH MHOTOWIEHOB C HCIIOJIb30BAaHMEM ammapara
MaTEMaTHYECKOr0 aHaln3a; MPUMEHATh IPOU3BOJHYIO JUISl HAaXOXKICHUS
HAWIYYIIEro pelieHrs B MPUKIAIHBIX, B TOM YHCIIE COLMAbHO-3KOHOMHUYECKHUX
U (U3NYECKUX 3a/lauyax; HAaXOAWTh IUIOIAAM U O0BEMBI (UTYp C TOMOIIBIO
UHTErpana; TMPUBOAUTH MPUMEPHl MaTEMATUYECKOTO MOJIEIMPOBAHUS C

MOMOIIBIO AU epeHInanbHbIX YpaBHEHUI

YMmenue onepupoBaTh MNOHATUSAMU: Tpaduk (yHKIUM, oOpatHas GyHKIuS,
KOMIO3uLUs  (QyHKUMHM, JuHeHHas (yHKOMS, KBajpaTHuHas  (QyHKIMS,

paioHanbHas QyHKIUS, CTeNeHHas (QyHKLHUs, TPUTOHOMETpUYEeCKHe (PYHKIINH,




oOpaTHbIe TPUTOHOMETpUYECKHE QYHKIIUH, TTOKA3aTelIbHAs U JIorapupMUUIECcKast
GyHKIMK; yYMEHHE CTPOUTHh TpapuKd H3YYCHHBIX (YHKIUH, BBIIOIHATH
npeoOpa3oBaHusl rpa@ukoB (YHKIMHA, MCIONIB30BaTh IpauKyd A U3Y4YECHUs
MPOIECCOB M 3aBUCUMOCTEH, NpPU PEUICHWH 337a4 W3 JPYTUX Y4eOHBIX
IIPEIMETOB U 3aJjay U3 peajlbHOW JKU3HU; BbIpaXkaTh (hOpMyJaMH 3aBUCUMOCTHU
MEXJy BEIMYMHAMHU; HCIOIb30BaTh CBOMCTBA W Tpapuku QyHKIUA uis
pelleHysl ypaBHEHUI, HEPaBEHCTB M 33Jay C IapaMeTpaMy; H300pakaTb Ha
KOOPJMHATHON IUIOCKOCTH MHOKECTBA PEIICHUM ypaBHEHUMH, HEPABEHCTB U UX

CHUCTEM

YMeHue pemarb TeKCTOBBIC 33J]a4i Pa3HBIX THUIIOB (B TOM YHUCIE HA MPOIEHTHI,
JOJIA M 4acTH, Ha JBWXEHHUE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTH,
3aJa4i M3 OONAacTH yNpaBiICHHs JHUYHBIMM M CEMEWHBIMH (DHHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPABHECHMsI, HEPABEHCTBA U MX CHUCTEMBI 110 YCJIOBHUIO
3a/layM, MCCIEeA0BaTh MOJTYYEHHOE PEIlIeHHWE U OLEHUBATh IMPaBAONOJA00HOCTh
pe3yabTaTOB; yMEHHE MOJICTUPOBATh pEAJbHbIE CHUTyallMd Ha  S3bIKE
MaTEMaTHKHU; COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCJIOBUIO 33Ja4M, MCCIEN0BAaTh IOCTPOECHHBIE MOJEIN C HCIOJIb30BAaHUEM

anmnapara anreOpbl, THTEPIPETUPOBATH MOTYYECHHBIN pe3ylbTar

YMeHue onepupoBaTh IMOHATUAMHU: cpelHee apupMeTHYeckoe, MeauaHa,
HauOoJblllee M HaUMEHbIllee 3HAueHUus, pa3Max, JAHUCIEepPCHs, CTaHJIapTHOE
OTKJIOHEHHE YMCJIOBOTO Habopa; yMeHHe U3BIEKaTb, HWHTEPIPETUPOBATH
nH(popMalMIo, TNPEACTABIECHHYI0 B TaOiuIlax, Ha JAMarpaMmax, rpadukax,
OTPa)KAIOIYKD CBOMCTBA PEANBHBIX IIPOLECCOB U SBJICHWM; IPEACTABIATh
MH(}OPMALIHIO C MOMOUIbIO TAOJINIl M AMArpaMM; UCCIIEOBAaTh CTATHUCTUYECKUE
JaHHbIE, B TOM YMCJE€ C IPUMEHEHHEM IpaUuecKuX METOJOB U AJIEKTPOHHBIX
CPEACTB; TpaUUECKH HCCIEA0BaTh COBMECTHBIE HAOIIOACHUS C IOMOLIBIO

AuarpaMm pacCCuBaHusd U JIMHENHOMN perpeccun

YMeHue onepupoBaTh MOHSTUSIMM: CIy4YalHBIA ONBIT M Cily4ailHoe coObITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
HCIOJIb30BaHUEM TIpaUUYECKUX METOO0B; MPUMEHATh (DOPMYINBI CIOKEHHUS M
YMHOXKEHHUSI  BEPOSTHOCTEH, (OpMyny TOJHOM BEpOSTHOCTH, (opMymy
bepnymnu, komOuHaTOpHBIE (AaKTBl U (OPMYJIBI; OLEHUBATH BEPOSITHOCTH
peanbHBIX COOBITUH; yMEHHE ONEepUpOBaTh MOHATUAMU: CilydaiiHas BeIHYMHA,
pacmpezielieHne BEpOSTHOCTEH, MaTeMaTH4eckoe OXHUJaHue, ITUCIepcus u
CTaHJApTHOE OTKJIOHEHUE CIIydyailHOH BeIMYUHBI, (QYHKIMH paclpeieieHus U

INIOTHOCTU PAaBHOMEPHOTO, ITOKA3aTCJIbHOIO W HOPMAJIbHOI'O pacnpeneneHHﬁ;




YMEHHE HCIIONIb30BAaTh CBOWCTBA W3YYCHHBIX pACIpeleiCHUIl JUIS PelIeHus
3aJa4; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJIbI BBIOOPOYHBIX
UCCIICJOBAaHM; YMEHHE NPHBOAWTH MPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX
Yyrucel B TPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; yMEHHE OIEPHPOBATH
HOHSATHAMH: COUCTaHHE, TIEPECTAHOBKA, YHCIIO COUCTAHUH, YHCIIO MTEPECTaHOBOK;
6unom HproTOHA; yMEHHE NMPUMEHATh KOMOWHATOPHBIE (aKThl U PACCYKACHUS
IUISL PeIleHHs 3a]a4; OLIEHHBATh BEPOATHOCTH PEATbHBIX COOBITHII; COCTABIATH

BEPOSITHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATD IIOJIYYCHHBIA PE3yIbTaT

YMeHue onepupoBath MOHATHSIMHU: TOUYKA, MPAMasi, TJIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJINYMHA YTIJIa, IUIOCKUI YroJl, ABYTPAaHHBIN yroi, TpEXTpaHHBIU
YIOJl, CKpPEIIMBAIOIIUECS TNpsIMbIe, NapAJICIbHOCTh W TEPICHAUKYISIPHOCTH
NpSAMBIX M IUIOCKOCTEH, YroJl MEXAYy HIpsMBIMHU, Yroll MEXIy HIpsIMOM H
IJIOCKOCTBIO, YTOJl MEXK]Y TJIOCKOCTSIMHU, PACCTOSTHUE OT TOYKHU /IO IUIOCKOCTH,
paccTositHUE MEX]y MpPSMbIMU, PACCTOSTHUE MEX]Y IUIOCKOCTSIMU; YyMEHUE
WCIIOJIb30BaTh TPU PENICHWH 3a7ad  HM3ydeHHble (aKThl H  TEOPEMBI
IUTAHUMETPUHM; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MUDA;
CTPOUTHh MaTEeMaTHYECKHE MOJEIH C TMOMOIIbI) T'€OMETPUUYECKUX TOHATUU H

BCJIMYHH, p€IIaTb CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3aJa4Yn
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YMeHue onepupoBaTh IOHATHAMM: IUIOMAAb (QUIypbl, 00BEM QUIYpHL,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHUK, CEYEHME MHOTOTpaHHHUKa, KYO,
napajjiesienunesl, NpusMa, Nupamuaa, ¢Gurypa 4 IOBEPXHOCTh BpallleHHs,
UWIMHIP, KOHyC, Imap, cdepa, miuomanb cdeppl, IUIOMIAAb OBEPXHOCTH
NUPaMUJbl, TPU3MbI, KOHYCa, LMIMHIpA, OO0BEM KyOa, NPAMOYTOJIBHOTO
napajulefienunesaa, nupamMuabl, IpyU3Mbl, HWIMHApA, KOHYCA, I1apa, pa3BEpPTKa
MIOBEPXHOCTH, CEUEHUS KOHyca M LWIMHApA, MapajUleIbHbIE OCH HIHU
OCHOBaHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacawomasics cheppl, LUIMHIPA,
KOHyCa;  yMEHHME  CTPOMTb  CEYEHHE  MHOIOIpaHHHMKa,  H300paxkaTb
MHOTOTPaHHUKH, GUTYpPHI U TIOBEPXHOCTH BPALICHUS, UX CEUEHUS, B TOM YHCIIE C
IIOMOLIBI0  DJIEKTPOHHBIX  CPEICTB;  yYMEHHME  INPUMEHATh  CBOMCTBA
reOMETPUUYECKUX (QUryp, CaMOCTOATENbHO (OPMYIUPOBATH  OIpeAeTICHUS
U3y4yaeMblX (HUryp, BBIIBUTATh THUIIOTE3Bl O CBOMCTBaX U NpPU3HAKaX
reoMeTpuyeckux (¢uryp, OoOOCHOBBIBaTh WJIM OINpOBEprarb HX; YMEHHUE
MPOBOJIUTH Kiaccu(uKanuioo (Uryp MO pa3IMyHbIM MPU3HAKAM, BBIMIOIHATH

HeO6XO)II/IMI)Ie JOMOJIHUTCIIBHBIC ITIOCTPOCHHUA

YmMmenue OIICPpHUPOBATh MOHATUAMU: JABUKCHUC B IMMPOCTPAHCTBE, HapaJIJ'IeJ'ILHLIfI

IEPEHOC, CUMMCTpUA Ha  IIIOCKOCTH n B IPOCTPAHCTBE, IIOBOPOT,




npeoOpa3zoBaHue MOA00us, MOA00HbBIE (DUTYpPHI; YMEHHE PaciO3HABATH PaBHBIC U
nomoOHble (QUTYyphl, B TOM YHCIE B MPHUPOJAE, HCKYCCTBE, AapXUTEKTYpE;
WCIOJIb30BaTh T€OMETPUYECCKHE OTHOUICHHS TPU PEIICHUH 3ajad; HaXOIUTh
rE€OMETPUYECKUE BEIMYUHBI (IUIMHA, YTOJ, IUIOWAab, O0O0BEM) NpU pEIICHUH
3aJad4 M3 JAPYrHX YUYEOHBIX MPEIMETOB M W3 pPEaTbHON JKU3HH, YMCHHE
BBIYHCIIATh TCOMETPHYSCKHE BEIWYUHBI (UIMHA, YTOJd, IUIOMIATh, OOBEM,
IUIOIIA/b MMOBEPXHOCTH), UCIOJB3Yysd H3ydeHHbIE (OPMYJBI U METOIBI, B TOM
qucIc: miomaab MMoBCPXHOCTU IMAPAMU/IbI, IPHU3MbI, KOHYCA, TUJIWHApPA, IIJI0IAdb
cdepsl; 00bEM KyOa, TPSMOYTOIBHOTO Hapauieenurea, THpaMUIbl, TPU3MBI,

WIMHIpPA, KOHYyca, [apa; YMEHHE HaXOJWUTh OTHOIICHHE OOBEMOB IMOTOOHBIX

¢uryp
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YMeHue ONCpHUpOBaATh IOHATHAMU: IPAMOYIOJibHasA CHCTCMAa KOOpPAUHAT,
BCKTOpP, KOOpPAHMHATBI TOYKH, KOOpJAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
IIPpOU3BCACHUC BCKTOpPA HAa YHCJIO, Pa3JIOKCHUE BCKTOpPA II0 6a31/1cy, CKaJIpHOC
IMPOU3BCACHUC, BCKTOPHOC IPOU3BCACHUC, YIoJl MCXKIAY BCKTOpaMH; YMCHHUC
HCIIOJIB30BAaThb BeKTopHLIﬁ u KOOpI[I/IHaTHHﬁ MCTO JJIA PCUICHUA

reOMETPUUYECKUX 3a7a4 U 33a4 APYruX y4eOHbIX IPEIMETOB

YMmenue BI)I6I/IpaTI) HOI[XOII?IHII/If/'I MCTOJ I PCIICHUA 3aJadyu, IMOHHMMAaHUC
SHAYMMOCTHU MATEMATUKHU B U3YUYCHHUU IMPUPOAHBIX U O6H.I€CTB€HHHX IIpouecccoB
n SIBJ'ICHI/II\/II; YMCHHUE paclio3HaBaTh IIPOABJICHHUEC 3daKOHOB MATCMATHKU B
HCKYCCTBC, YMCHHC NPUBOAUTHL IIPUMCPBI MATCMATHYCCKUX OTKpLITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMaTUYE€CKON HAYKH




HHEPEYEHbB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D ITO

MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC IPOOU, MPOLEHTHI, OECKOHEYHBIE
' MIEPUOINICCKHE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOW cTereHH. JlelicTBus c apudMeTHdecKuMu
' KOPHSIMU HaTypaJlbHOW CTETIEHU

14 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAIbHBIM IoOKa3aTeneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
' YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(Mbl

JlelictBuTenpHble uucia. ApudmMeTndyeckue ornepanuy ¢ JICHCTBUTEIBHBIMH YHCIAMU.
17 [TpuOmmkEHHBIE BBIYMCICHHS, TpaBHJIa OKPYIVICHHS, NPUKUAKA U OICHKA pe3yjibTaTa
BBIYMCIICHUI

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [Toka3zarenbHble U TOrapupMUUYEcKre ypaBHEHUS

2.5 Llenbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenbHbIe U JTOrapupMUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeeuTeNs MaTpULbI
3 OyHKIWMH 1 TpaduKH



OyHK1us, ciocoOs! 3aganust GyHkuuu. I'paduk ¢pynkuuu. BzaumHo obpatHble pyHKIUH.

3 Yérusle u HeuéTHbIe pyHKUUU. [lepuoanueckue GpyHKIUN
Ob6nacTp omnpeneneHuss 1 MHOXKeCTBO 3HaueHui ¢ynkiun. Hymun ¢ynkuuu. [IpomexyTku
3.2 3HAKONOCTOSAHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MUHUMYMBI
¢ynkunu. HauGonbiee n HauMeHblee 3HaueHUe (QyHKIMU Ha IPOMEXKYTKE
33 CrenenHas (yHKIMsI ¢ HaTypajlbHbIM M LeJIBIM IOKa3aTeneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpadUKH
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku pa3peiBa. AcUMITOTHI TpadukoB GyHKIMH. CBoMcTBa (DYHKIHA, HENPEPHIBHBIX HA
' oTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana MaTemaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipou3BoHbIE AI€MEHTAPHBIX (YHKIIUN
42 [TpuMeHeHre MPOU3BOIHON K MCCIEI0BAHUIO (DYHKIMIA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' HaxoxneHne HauOoJbIero 1 HAMMEHbLIETO 3HaYeHUs (PYHKLIUU Ha OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHOXeCTBa U JIOTHKa
5.1 MHoecTBO, Onepalnuy HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopaunaTsl 1 BEKTOpBI




