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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B MPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCsS Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hayaja MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIllUH,
UHTEpPIIPETallud  TOJIYYEHHBIX  pELIeHHMH, 3HaKOMSTCI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIi Kypc 00iamaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBI MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIolel MPOJOJKUTENbHOM  KOHIEHTpAallMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe Mmeroauku oOyueHus aiaredpe M HadajlaM MaTeMaTH4YeCKOIro
aHaJln3a JEKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJEPKATEIbHO-METOANYeCKre TuHUH: «Yncna
U BBIYUCIICHU», «DyHKINU U Tpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKAaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTU4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIlapaToM, Y HUX MOCJIEI0BaTENbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUMA, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE PAa3THMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOIIMMCs MHOXKECTBAa HATYypalbHBIX, IIENbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M ONEepaluu: JeJIeHHE Haleno,
ONEpPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECCKHIE ONEpalii, a TaKkKe
U3BJICYCHUE KOPHSA HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue u
KOHKpETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, TOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapamerpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH NPUKIIATHBIX



3a7a4 ¥ 3371a4 Ha HAXOXJACHHE HAMOOJBbIINX U HAUMEHBIINX 3HAYCHUN () YHKIIUU.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CcTerneHu W Jiorapudmel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjieTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, HOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD N3yUEHUs MaTepuana. M3ydeHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEM ypaBHEHHUN M HepaBeHCTB. [Ipu 3TOM Oonblloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIleJICH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHalin3a» IO3BOJISIET
CYIECTBEHHO PAaCIIMPUTh KPYyTr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, OMpEeAeNsaTh HMX HauOOJbIIHNE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHMI paCHO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH H e€ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOoM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIECH peabHBIX
CUTYyallMii, WCCIACAOBAHMS O3TUX MOJENIEH C TOMOIIBIO afmapaTa aireOpbl |
MaTEMaTH4YECKOT0 aHajii3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepuan
y4eOHOTr0 Kypca IIMPOKO HMCIOJIB3YeTCs I PEeHIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCT MO (OPMUPOBAHWIO HABLIKOB PEIICHHUS TNPUKIAJAHBIX 3a7ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa 1 Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wm3ydeHme ydeOHOTO Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HaHUM U PeaJbHOM )KU3HMU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubmmkéHHBIC BBIYMCICHUS, TTPaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pe3yJIbTaTa BHIYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHaAJIBHBIM IIOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapu¢pma. J[leciTuyHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUMN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YPaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OIPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOyHkuuu U rpadpuku

OyHKus, crnocoObl 3amanus (QyHKIuUM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosumms ynknuit. 'paduk  QyHkimu. DneMeHTapHble MNpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKIMHU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpoOIEcCaX M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4eCcKOro aHajaimn3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaTEMAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
IIPOTpeCcCHU. JINHEVHBIN U 3KCIIOHEHIMAIBHBIN poCcT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnosb30BaHWEe TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKJIATHOTO XapaKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX INPOLECCOB W SBICHUM, NPHU PELNICHWH 3a4ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciia 1 BHIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN AJIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNurterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hetorona-JleiOuua.

[TpumeHneHrne MHTErpaja s HAXOXKICHUS IUIOIAJEeH MIoCcKuX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOrusXx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KECHUNW HAyKu U JEATENIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusUecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  MPOodEeCCHOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymelr mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTEeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPHUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh W  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JenaTh BBIBOABI C WCIOJB30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXONAUIMH ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoOILlecca, a TakKE BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX1aeMOMl TEMB,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisirh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYX JaTh TMPOIECC M pe3yJbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOErO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MIPEIMETHBIC PE3YJIbTaThl TI0 OTACIBHBIM TeMaM pabouyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOTro aHaIUu3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PalMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas JApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHUHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

cBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOO/IHO ONEpUpOBAaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBI0 CUCTEMbI JIUHEHHBIX YPAaBHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHUN,

BBITMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [10KAa3aTeIIEM;

UCI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

CcBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAJIbHBIC, MOKa3aTelIbHbIC U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYIECTBIISAA POBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeoOpa3oBaHus rpauKoB PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTEeNeHW KakK (DYHKIHH OOpaTHOM CTENEeHu C
HATypaJbHbIM I10Ka3aTeJEM;

ONEpUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HCIOJIb30BATh MX TpaQUKHA [JIs PEIICHUS
YPaBHEHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA I MCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEH MpH PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U pealbHON
KU3HU, BBIPAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 33IaHUS
MOCIIEI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kjacce oOyd4aromuics TOJYYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanibHBIX uMcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMYNIO, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHUIECKHE OTepaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIICEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M KX CHUCTEMbI IO YCIOBHUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJB30BAHUEM allfapara aureopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
HCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKITHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHAJIM3A:

WCITIOJI30BATh MPOU3BOIHYIO VIS UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUK HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUHAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEMaTHUECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
n/n NMPOrpamMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOXecTBO JIeHICTBUTENIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBbI IMHEMHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 |
LIEJIBIM [TOKa3aTeIeM
3 Apudmernuecknii KOpeHb N-0i CTENICHH. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
ypaBHEHHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuyeckue BoIpaXXeHUs U 2 |
YpaBHEHHUS
ITocnenoBaTeIbHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTelbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

MHO}KCCTBO, Oor€panru Haa MHOXKECTBAMU U UX

KoauuecTBO 4acoB

Bcero

KonTposbHble padoThl

1 . 1
CBOICTBA

2 Huarpammsl Ditniepa-Benna 1

3 [IpruMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO 1
arnapara i peueHus 3aaaqd
PannonanbHbie ynciia. OOBIKHOBEHHBIC H

4 JIECATUYHBIC IPOOH, TTPOLICHTHI, OECKOHEYHBIC 1
MIePUOIUYECKHE TPOOH
Parmmonaneabie uncna. OOBIKHOBEHHBIC U

5 JECSITUUHbIE TPOOH, MPOLIEHTHI, OECKOHEYHbBIE 1
MEPUOIUUECKHE TIPOOH

6 [Ipumenenue npobeit 1 NPOLEHTOB ISl peIIeHUs |
MPUKJIAHBIX 33]1a4

7 [Tpumenenue apobeii U MPOIIEHTOB IS PEIIeHHUs |
MPUKJIAHBIX 33]1a4

g JleWicTBuTenbpHBIC YKclia. PaimonanbHbIe U 1
HUPpAIMOHATILHBIE YHCIIA

9 ApudnmeTndeckre oneparuu ¢ 1eHCTBUTEIbHBIMU 1
YUCITaMH
Moaynb AEMCTBUTENBHOIO YMCIIA U €r0 CBOMCTBA.

10 [TpubnuxeHHbIE BEIYUCIICHUS, TIPaBUIIA |

OKpYTJICHUS, TPUKUIKA U OLIEHKA pe3yJIbTara
BBIYHUCIICHUN




BxonHas koHTposibHas paboTa 3a Kypc anreOpst 7-9

11
KJIACCOB

12 OCHOBHBIE METO/bI PELLIEHUS LIENbIX U IPOOHO-
palMOHaIbHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO-
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEeLIEHUs LIENbIX U IPOOHO-
pPalMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
MHorousneHns! OT OHOHN NepeMeHHOu. JleneHue

15 MHOTr'OYJIEHAa Ha MHOTOYJIEH € OCTaTKOM. Teopema
besy

16 MHOro4JIeHBI C HETBIMHI KO3 UITHCHTAMH.
Teopema Buera

17 Peienne cucreM TUHENHBIX YPaBHEHUN

18 Pelienne cucreM TUHENHBIX YpaBHEHUN
Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYeCKuit
CMBICJI ¥ CBOMICTBA; BBIYMCIICHUE €r0 3HAYECHUS

20 Onpenenurens MaTpuLbl 2X2, €ro FeOMETPUUYECKUN
CMBICJI M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

)1 IIpuMeHeHne onpenenuTens s PEIIEHHs] CUCTEMBI
JIMHEUHBIX YPABHEHUN

2 Pemenne npukitagHeIxX 3a/1a4 ¢ MOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUN

3 Pemenue npuknaaHbpIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS

1 HepaBeHcTBa. CUCTEMBI TMHEWHBIX ypaBHEHUN"




dyHKU, crocoObl 3a1anus GyHkiuu. Bzanmuo

25 .
oOparubie pyHkunu. Komnosunus ¢pyHkunit

26 I'padux pyHkmmm. DnemMeHTapHbBIE TPEOOpa30BaHUS
rpa¢gukoB QyHKITHI
OO6nacTp ornpeneneHuss 1 MHOXKECTBO 3HAUCHHIH

27 ¢ynkunu. Hymu ¢yskuuu. [IpomexxyTku 3HaK
MOCTOSTHCTBA

73 Yérnsie n HeuéTHBIC GyHKIMU. [leproanueckue
¢ynkuuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKITUH

29 Maxkcumymbl 1 MUHUMYMBI QyHKIu. Hanbomnbinee
U HauMeHbIllee 3HaueHHe (QYHKIUU Ha IPOMEXYTKE

30 Jluneitnasi, kBagpaTHuHas U ApOOHO-JIMHEHHAs
byHKITUN

31 DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpadukoB 3TuX GyHKUIMN

3 DeMeHTapHOe UCCIIeI0BaHUE U ITOCTPOCHUE
rpauKoB 3TUX QYyHKIUN

33 Crenens ¢ nensiM nokasareneM. buaom HeroTona

34 Crenensb c 1eabsIM nokaszareneM. bunom Herorona

35 CrenenHast QyHKIUS C HATypalbHBIM U LIEJIbIM
noka3zareneM. E€ colicTBa u rpaguk

36 KonTponbhas pabota: "Crenennas ¢pynkuus. Eé
cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypabHOU CTETIEHHU U
€ro CBOMCTBA

18 ApudmeTnuecknii KOpeHb HaTypaIbHOU CTENEHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKECHUH,




COoACpKAIMX CTCIICHU U KOPHU

[IpeoOpazoBaHust YMCIOBBIX BHIPAKEHUH,

40 COJIEpKalINX CTEIICHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BBIPAXKEHUI,
COJIepKaliX CTEIIEHU U KOPHU

42 HppanuonansHele ypaBHeHUsA. OCHOBHBIE METOBI
pELIeHUs UPPALMOHAIBHBIX YPABHEHUM

43 Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE METObI
pELIeHUs] UPPALMOHAIbHBIX YPABHEHUN

44 Wppannonanbubie ypaBHeHUs.. OCHOBHBIE METO/IbI
pelIeHNs UPPaLMOHAJIbHBIX YpaBHEHUN

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
VPPALMOHATIbHBIX YPABHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
VPPaLMOHATIBHBIX YPABHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
UPpaLMOHATIBHBIX YpaBHEHUI

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPaLMOHATIBHBIX YPABHEHUN
CaolicTBa U rpauK KOpHSI -0l CTENEHH Kak

49 GyHKIIMA 0OpaTHOM CTEMEHU C HATypaIbHBIM
MI0Ka3aTeseM
CaolicTBa U rpauK KOpHSI n-Oi CTENEHH Kak

50 GyHKIIMA 0OpAaTHOW CTEMEHU C HAaTypaJTbHBIM
MoKa3aTesieM

51 KonTtponbHas padora: "CBolicTBa U rpadyK KOpHS
n-oii crenenu. MppanuonanbHble ypaBHEHHS "

52 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€




CBOMCTBA

CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€

53 . 1
CBOMCTBa

54 CreneHsb ¢ palluOHAIBLHBIM [T0KA3aTEIEM U €€ |
CBOMCTBA

55 [ToxazaTenpHas GyHKIHS, €€ CBOMCTBA U rpaduk 1

56 Hcnonp3oBanue rpaduka QyHKIUH 111 PEIICHUS |
ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHUs !
ypaBHEHUU

53 [Toka3arenbHble ypaBHEHMs. OCHOBHBIE METO/IbI |
pelLIeHHs TOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI |
pelIeHUs [T0Ka3aTeIbHbIX YPABHEHUM

60 IToxazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI |
pelIeHUs [T0Ka3aTeIbHbIX YPABHEHUM

61 Konrtponsnas pabora: "[lokazaTenbHast GyHKIHS. |
[ToxazarenbHble ypaBHEHUS "

62 Jlorapudm yucna. CpoiicTBa iorapugpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm uucmna. CoiicTBa jgorapudma 1

65 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMBbI 1

66 JecsTruuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

67 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX 1
aorapudmbl

63 [IpeobpazoBanue BBIpAXKEHUA, COACPIKALIMX 1

Jorapupmbl




[IpeoOpa3zoBanue BbIpaX)eHH, Coep KaluX

69
J0rapupmbl

70 Jlorapudmuueckas ¢hyHKIus, €€ CBONWCTBA U IpaduK

71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK

7 Hcnons3oBanue rpaduka GyHKIUU OIS peICHUS
ypaBHEHUH

7 Hcnonp3oBanue rpaduka QyHKIUH 111 PEIICHUS
ypaBHEHUI

74 Jlorapudmuueckue ypaBueHus. OCHOBHBIE METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI
pelieHus JorapuMUIECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIC METO/IbI
pelieHus JorapupMUUEcKUX ypaBHEHHUM

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIEHUN
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yskus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YNCIIOBOTO
aprymeHra

31 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIOBOTO
apryMeHTa

2 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO
aprymeHra

23 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO

aprymeHra




Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHHE

84 TPUTOHOMETPHUECKUX (PYHKIIHIA YUCIIOBOTO 1
aprymeHra
Tpuronomerpudeckas OKpyKHOCTb, OIIPEJeIICHUE
85 TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
29 KonTtponbHast padora "Tpuronomerpuyeckue |
dopmymbr"
90 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
91 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
93 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
94 Pemenune TpUroHoOMeTpUYECKUX ypaBHEHUI 1
95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemenune TpUroHoOMeTpUYECKUX ypaBHEHUI 1
97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
98 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
99 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1
100 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
101 KonTtponbHas padora: "Tpuronomerpuueckue |
BBIPAXEHUS U TPUTOHOMETPUYECKHUE ypaBHEHNA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
102 ocienoBarelibHocTe. MeTor MaTeMaTHYECKOU 1

WHIYKIUU




MOHOTOHHEIE U OIrpaHUYCHHBIC

103 nocJieoBaTeaIbHOCTH. VicTopus ananuza 1
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 I'eomerpuueckas nporpeccust 1

106 beckoneuHo yObIBaromias reoMeTpruIecKas |
nporpeccus

107 CyMMa O0ecKOHEUYHO yOBIBaIOIIEl reOMETPUIECKON |
pOrpeccuu

108 JIMHENHBIN ¥ SKCHOHEHUMANIbHBIA pocT. Yuclo e. |
dopmyiia CIOKHBIX TPOLIEHTOB

109 JIvHeHbIN 1 SKCOHEHIMANIbHBIN pocT. Yuco e. 1
@dopmyiia CIIOKHBIX POLIEHTOB

110 Hcnonb3oBanue nporpeccuu s petuieHus |
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

11 Kontponbnas padota: "IlocnenoBarenbHOCTH U |
nporpeccun"

112 HenpepbiBHbIE QYHKIIMU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMNTOTHI I'pauKOB QyHKIIUH 1

114 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1

115 CaolicTBa (yHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1

116 Meroza UHTEPBAJIOB Ul PELIEHUS HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELIEHUS HEPABEHCTB 1

118 Meroza UHTEPBAJIOB Ul PELIEHUS HEPABEHCTB 1

119 [TprmMeHeHre CBOMCTB HENPEPHIBHBIX QYHKIUH [ |
peleHus 3a1ad

120 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITHI 11715t 1




pE€UICHUA 3ada4

121 [lepBas u BTOpast npou3BOIHbIC (PYHKIIUU 1
122 Onpez[eneHI/IUe, FEOMETPUUYECKUN CMBICTT 1
MIPOU3BOTHOM
123 Onpenenenne, PU3NIECKUN CMBICT TIPOU3BOTHON 1
124 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKINN 1
125 YpaBHeHHe KacaTeabHOU K rpaduky GpyHKIUN 1
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
127 [TpousBoHBIE IeMEHTAPHBIX (PYHKINN 1
128 [IpousBoHass CyMMBI, TPOU3BEACHUS, YACTHOTO U |
KOMITO3UITUH (PYHKITHIA
129 [TpousBoHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U !
KOMITO3UIIUH (PYHKITHIA
130 [Ipou3BoHast CyMMBI, TPOU3BEIECHHUS], YACTHOTO U |
KOMIO3UIINH (PYHKIIHIA
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: ]
"VpaBHenus"
133 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"Oyakunn"
134 Hrorosast koHTpOBHAS paboTa 1 1
135 Wrorosast KoHTpOJbHASA paboTa 1 1
136 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3aIIHsl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 12




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero KonTposbHbie padoThl

1 [Ipumenenue Mpou3BOIHON K HCCIIET0BAHUIO 1
GyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI

) [IpumeHnenue Mpou3BOIHON K UCCIIET0BAHUIO |
(GyHKINH HA MOHOTOHHOCTD U DKCTPEMYMBI

3 [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO |
(GyHKIMI HA MOHOTOHHOCTH M 9KCTPEMYMBbI

4 [IpumeHnenue Mponu3BOIHON K UCCIIET0BAHUIO 1
(byHKIIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI

5 [IpumeHnenue Mpou3BOIHON K UCCIIET0BAHUIO |
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

6 [TpuMmeHeHne NPOM3BOJHON K UCCIIEIOBAaHUIO |
(GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

7 Haxoxaenne HanOobIIero 1 HANMEHBILETO |
3HAYeHUs HEMPEPbIBHON (PYHKIIUHN HA OTpE3Ke

g Haxoxnenne HanOobIIero 1 HANMEHBILIETO |
3HauEHUs HENPEPHIBHON (PYHKIIMU HA OTPE3Ke

9 HaxoxneHre HanOobIIero 1 HAMMEHbBIIETO |
3HAa4YEeHUs HENPEPhIBHON (PYHKIIMH HA OTpE3Ke

10 Haxoxnenre Haubob11ero 1 HauMEHbIIEro 1
3HAaYEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpe3Ke

1 Haxoxnenre Haubob11ero 1 HauMEHbIIEro 1
3HAYEHUS HETIPEPhIBHOM (DYHKIIMU Ha OTpe3Ke

12 Haxoxnenrne HanOobIIero 1 HAMMEHBIIETO |

3HA4YCHUS HETPEPHIBHON (PYHKIIMHN HA OTPE3KE




[IpumeHeHre MPOU3BOIHOM JIJIsT HAXOXKICHUS

13 HAWIy4Ilero peleHus B IPUKIIAIHbIX 3a/1a4ax

14 ITpuMeHeHne TPOU3BOJHON I HAXOXKACHHUS
HAWIY4IIEero peleHus B IPUKIAIHbIX 3a1a4ax
[IpumeneHne npou3BOIHOM ISl ONPEAECIICHUS

15 CKOPOCTH M YCKOPEHUS IIpolLecca, 3aJaHHOTO
dbopmyIoit uimu rpaduKomM
IIprumeHeHre npoU3BOIHOM ISl ONPEAECIICHUS

16 CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTO
dbopMyIoi uiu rpaduKoM

17 Komnoszumus ¢pyHkimii

18 Komnosunus ¢pyHknumit

19 Komnoszumus ¢pyHkimii

20 ['eomerpuueckre oOpa3bl ypaBHEHU Ha
KOOPJAMHATHOM INIOCKOCTH

71 ['eomerpuueckre oOpa3bl ypaBHEHH Ha
KOOPAWHATHOM IIOCKOCTH

2 Konrtponsnas pabdora: "VccnenoBanue GpyHKIMiA ¢
MOMOIIBIO TPOU3BOAHON"

7 [IepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 [TepBooOpa3zHble aemMeHTapHbIX GyHKIMHA. [IpaBuia
HaXO0X/IEHUS [ePBOOOPa3HBIX

)5 [TepBooOpa3uble aneMeHTapHbIX QyHKIMIA. [IpaBuna
HaXO0’KJICHUS IepBOOOPA3HBIX

26 WHuTerpain. I'eoMeTpu4eCcKnid CMBICI HHTETpaIa

7 Brruucnenue onpenenéHHoro HHTerpaia 1o

¢dopmyne Herotona-Jleitbnumna




Brrancnenue OHpe,Z[CJ'IéHHOl"O HUHTErpaia 1o

28
dopmyne Herorona-Jleiitbauia

29 ITpuMmeHeHne nHTErpana 1l HaXOXKACHUS
IUIOINAAeH IIOCKUX QUryp

30 [Ipumenenue nHTerpana st HaxoXKAeHUsI 00bEMOB
FEOMETPUUECKUX TEll

31 [Tpumeps! pemenuii quddepeHnnanbHbIX
ypaBHEHUH

1 [Tpumeps! pemienuii quddepeHnnanbHbIX
YpaBHEHUU
MaremaTnueckoe MOJEIMPOBAHUE PEaJIbHbBIX

33 MIPOIIECCOB C TOMOIIBIO AU(PEepeHIINATHHBIX
ypaBHEHU I

34 Konrtponsnas pabora: "[leppoobpaszHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

36 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

17 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

38 Tpuronomerpuueckne GyHKIUHU, UX CBOICTBA U
rpaduxu

39 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduku

40 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C
MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU

TOOp KOpHEU TPUTOHOMETPUUECKUX YPABHEHUN C
41 OT16




MOMOIIbIO TPUTOHOMETPUUYECKOM OKPYKHOCTU

OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C

42 MOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU !

43 OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
[IOMOUIbIO0 TPUTOHOMETPUUYECKOU OKPYKHOCTHU

44 PelieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
KoHntponbhas padora: "I'paduku

48 TPUTOHOMETPHUUYECKHUX (PYHKIUH. 1
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEILIEHUS T0KA3aTEeIbHBIX 1
HEPABEHCTB

50 OcHOBHBIE METOIbI PEILIEHUS TOKA3aTEIbHbBIX |
HEPABEHCTB

51 OcHOBHBIE METOIbI PELLIEHNUs TOKa3aTEIbHbBIX |
HEPABEHCTB

5 OcHOBHBIE METOBI PELLIEHUS TOKA3aTEIbHBIX 1
HEPABEHCTB

53 OcHOBHBIE METO/IbI PEIIeHUs JTorapuHMUIECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIIEHUS JIOrapu(HPMUIECKUX 1
HEPABEHCTB

55 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1
HEPABEHCTB

56 OCHOBHBIE METOJIbI PEIIECHUS JIOTApU(OMHUUESCKIX 1




HEPaBCHCTB

OCHOBHBIC MCTOJbI pCHICHUA UPPALMOHATIBHBIX

57
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PELLIEHUS] UPPALUOHATIBHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS] UPPALITOHAIBHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPaBEHCTB

61 ['paduueckue meTob! peneHus: UppaloHaIbHbIX
ypaBHEHUI

&2 ['paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX
YpaBHEHUU

63 I'padmueckue meTob! pereHus moKa3aTelbHbIX
YpaBHEHUU

64 I'padmnueckue meTob! peneHus moKa3aTelbHbIX
HEPABEHCTB

65 I'paduueckue MeTo bl peLIeHUs JOrapuPpMUUECKIX
YpaBHEHUNU

66 I'padmuueckue metos! penieHus JorapupMuIecKux
HEPABEHCTB

67 ['padmyeckue METOABI pelIeHHs JTOTapU(PMUIECKUX
HEPABEHCTB

68 I'padmueckue MeTo bl peleHHs OKa3aTeIbHbIX U
JorapupMHUUECKUX ypaBHEHUIN

69 ['padmyeckue METOBI peLICHHS TOKA3aTEIbHBIX U
norapu(MUUECKUX YpaBHEHUN

70 I'paduueckue MeTO Bl pelIeHUs! TOKA3aTENbHBIX U




Jorapu(pMUUECKUX HEPABEHCTB

I'paduueckue MeTO Bl pelIeHUs TOKa3aTeIbHBIX U

7 J0rapu(pMHUECKUX HEPABEHCTB

7 KonTtponpHas pabdora: "MppanuonanbHele,
nokasarteJbHbIe U JorapudMuieckue HepaBeHCcTBa"
KomruiekcHbie uncia. Anredpandeckas u

73 TpUrOHOMETpHUUecKast (POPMBI 3arucu
KOMIUIEKCHOT'O YHClIa
KommnnekcHsble uncna. Anredpandeckas u

74 TpUrOHOMETpHUUecKast (pOpMBI 3arucu
KOMIUIEKCHOT'O YHMCJIa

75 Apudmernueckre onepanun ¢ KOMILTICKCHBIMU
YyHuCcllaMu

76 Apudmernueckre onepanuy ¢ KOMIIEKCHbIMU
YyHCIIaMu

77 N300pa’keHre KOMIUIEKCHBIX YUCEN Ha
KOOpJMHATHOM INIOCKOCTH

73 N306pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOM IIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu us
KOMIUIEKCHOT'O YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO YHCIIa

. [TprMeHeHre KOMIUIEKCHBIX YMCE Ul PellleHus
(bu3NYECKUX U TEOMETPUUECKUX 3a7au

82 KonTtponbhas padora: "Kommuiekchsie uncna”

83 Harypanbnsle u nensie yucna

84 Harypainbnsle u 1iensie yucna




85

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTHU LECIIBIX YUCEIT

86 [IprMeHeHne PU3HAKOB JEIMMOCTH LEIIbIX YUCEI

%7 [IpuMeHeHrne NPU3HAKOB AE€IMMOCTH LEJIBIX YMCEIL:
HO/l u HOK

28 [IpuMeHeHrne NPU3HAKOB AE€IMMOCTH LEJIBIX YMCEIL:
HOI n HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENIbIX YUCEIL:
OCTaTKH 110 MOZYJIO

90 [TpuMeHeHne NPU3HAKOB AE€IMMOCTH LEJIBIX YMCEIL:
OCTaTKH 110 MOZYJIO
[TpuMeHeHne NPU3HAKOB AE€IMMOCTH LEJIBIX YMCEIL:

91 anroput™ EBKimnaa i peleHus 3a1ad B LENbIX
YHUCIIax

92 KonTponbnas pabora: "Teopus nenbix yucen"

93 CucreMa ¥ COBOKYITHOCTb YpaBHEHUM.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

o4 CucreMa ¥ COBOKYITHOCTb ypaBHEHUM.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPAaBHEHUIN

96 OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppPalMOHAIBHBIX YPAaBHEHUN

97 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKA3aTeIbHBIX YPABHEHUN

08 OCHOBHBIE METO/IbI PELLIEHUsI CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHBIX YPAaBHEHUI

99 OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U

COBOKYITHOCTEH JIorapu(pMUUIECKUX YpaBHEHUI




OCHOBHBIE MCTOABI pCICHUA CUCTEM U

100 COBOKYITHOCTEH JIoTapu(pMUIECKUX YpaBHEHUI
[IpuMeHeHnEe CUCTEM K PEIICHHUIO MAaTEMaTHYECKUX

101 3ajlay 1 3a]1a4 U3 Pa3IMuHbIX 00J1acTel HAYKU U
pEaIbHOM JKU3HU, HHTEPIIPETALNS [TOJIyYEHHBIX
pE3yJIbTaTOB
[IpumeHeHne cucTem K pelIeHHI0 MaTeEMaTHYECKUX

102 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 001acTeil HayKu U
pEaIbHOM JKU3HU, UHTEPIIPETALINS [TOJIyYEHHBIX
pE3yJIbTaTOB
[IpumeHeHre HepaBEHCTB K PELIEHUIO

103 MaTeMaTUYECKUX 3a7a4 U 3ajad U3 pa3iIMuHbIX
o0racTeil HayKu U peallbHOM KU3HH,
MHTEPIIPETALNS ITOJIYYEHHBIX PE3YJIbTaTOB
Kontponbnas padota: "CucteMsl palliOHaIbHBIX,

104 HppalMOHAJIbHBIX MTOKA3aTEIbHBIX U
norapu(MUUECKUX ypaBHEHUN"

105 PanuonaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PaunonanbHbIE HEPABEHCTBA C IIAPAMETPAMHU

107 PanronanbHbIE CUCTEMBI € TapaMETPAMU

108 WppannonaibHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

109 HppanroHanbHbIE CUCTEMBI € ITapaMeTpamMu

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C

napameTpamu




113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuroHomeTpudecKue ypaBHEHHMs C lIapaMeTpaMu 1

115 Tpuronomerpuyeckre HEPaBEHCTBA C MapamMeTpaMu 1

116 TpuroHomMeTpu4eCKre CUCTEMBI C ITApaMeTpamMu 1
[TocTpoenwne u ucciieqOBaHNE MAaTEMATHYECKUX

117 MOJENEN PEANIbHBIX CUTyallUi C TOMOLIBIO 1
YPaBHEHUH € ITapamMeTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX

118 MOJIeJIEl peallbHbIX CUTYALMil C IOMOUIBIO CUCTEM 1
YpaBHEHUH € ITapamMeTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX

119 MOJIeJIel peallbHbIX CUTYALNI C IOMOUIBIO CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu

120 KonTponbHas pabora: "3agauu ¢ nmapamerpamu” 1

121 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUs 3HAHU: ]
"VpaBuenus"

122 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: ]
"VpaBHeHus"

123 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: |
"VpaBaenus. CucreMsl ypaBHEHUN"

124 [ToBTOpEeHue, 06001IeHNE, CCTeMaTU3allNs 3HAHUNA: ]
"Hepasencrpa"

125 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3allNs 3HAHUNA: ]
"HepaBenctaa"

126 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3allHs] 3HAHUM 1
"HepaBenctpa"

127 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3alNs 3HAHUNA: 1

"ITponsBoaHas u €€ npuMeHeHue"




[ToBTOpEeHME, 0000IICHUE, CHCTEMATH3alIUs] 3HAHUI

128 . 1
"ITpon3BoaHas u €€ npuMeHeHue"
129 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: |
"[IponsBoaHas u e€ npumMeHeHue"
130 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alNs 3HAHUNA: |
"NuTerpai u ero npuMeHeHue"
131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: |
"Oyaruun"
132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: |
"OyHkuun"
133 [ToBTOpEeHUe, 0600IICHNE, CHCTEMAaTU3AINS 3HAHUN !
"Oyaruun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 Hroroas koHTpoabHas pabora 1 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna ¥ BRIYUCICHUS

1.1

OnepupoBaTb MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudmMernueckue  omepanuu ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIIHBIMU YUCIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LEJNbIM IOKa3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCMOJIb30BaTh MOAXOJANIYI0 (OpMY 3alHMCHU JAEHCTBUTEIBHBIX YUCEN JUIS
peleHHs MPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBLHOIO YIJIa;
UCMONb30BaTh  3allMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKIUU

2.1

YpaBHEHHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, HpPaLOHAIIBHOE YpaBHEHHE, HEPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2

BoimonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUI M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HpPpallMOHATBHBIX
BBIDOKEHUM W pelmaTbh OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHNU U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh pealibHbIC CUTyalldd Ha S3bIKE aireOphl, COCTAaBISATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3a7a4M, HUCCIEN0BAaTh
MOCTPOCHHBIE MOJEIN C HCIIOIH30BAHUEM arapara aireopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUAMH: (PYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeIeHNusT W MHOXKECTBO 3HAYeHMH (QyHKIuHM, Trpaduk ¢yHKIHH,




B3aUMHO 00OpaTHbIe GYHKIIUU

OnepupoBaTh MOHATHSAMH: YETHOCTh U HEUETHOCTh (QYHKIMH, HYIU

32 (GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIIUH,
CTETICHHOW ()YHKITUH C IIEJIBIM TTOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JIPYIHX Y4eOHBIX MpPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apuMeTHyecKas u
' r€OMETPUYECKas MPOTPECCUu
40 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBalOIIas TeOMeTpuyecKas
' nporpeccusi, cyMmMma 6eCKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonb3oBath CBOWCTBA IOCJENOBATEIBHOCTEM M INPOTpeccuid i
’ pEIICHUs peasbHBIX 3aa4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 peaNbHBIX MPOIIECCOB U SBIECHUH, NMPHU PEIIEHUH 3a/1a4 U3 JPYTUX YUeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpENEIEHHWE,  Teopema,  CIENCTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSAMH: HaATypaJibHOE, IIE€J0€ YHCIIO; HCIOIh30BaATh
1.1 NPU3HAKU JEIUMOCTHA IENBIX YHCEN, PA3JIOKECHUE YWCIa Ha TMPOCTHIE
MHOKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM Yucia, ASCITUYHBIC M HATypaIbHBIE
' sorapruQMsI
2 VYpaBHEHNs U HEPABEHCTBA
2.1 [IpuMeHsITH  CBOWCTBA CTENMEHHU [UII TNPEeoOpa3oBaHUs  BBIPAKCHUI,




ONCpUpOBaATh MOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPaBCHCTB
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2.3

BeimonuATe mpeoOpa3oBaHus BBIPAKCHUN, COAEPIKAIIMX JIOTapu(MBI,
ONIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTaBIAThH
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (YHKIMH, HauOOJbIIee |
HaVMEHbIIIee 3HAa4eHUs (YHKIHMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrienoBanus (QyHKIMH, 33JaHHON rpaduKoM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTEIbHOU, JOrapupMuIecKkon u
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh IS PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOW TIOCKOCTH TpaUKU TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PELICHUS CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku (GyHKIUNA I UCCIIENOBAHUSI TIPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (PYHKIMS, IPOU3BOIHAS (PYHKIUH;
UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT TPOM3BOJHON JUIS
peleHus 3a1aq

Haxoauts  mpou3BOAHBIE  3JEMEHTAPHBIX  (YHKIMM,  BBIYHUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH

43

4.4

4.5

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCCilenoBaHWs  QYHKIUM  HA
MOHOTOHHOCTh W JIKCTPEMYMBI, TPUMEHATh PE3YJIbTaThl WCCIEAOBAHUS K
MOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO [UIA HAXOXACHHUA HAWITYYHICro pPCIICHHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OnepupoBaTh MNOHATUSMH: TMEpPBOOOpa3Hass M WHTErpaji; IOHUMATh
reOMEeTPUYECKUi 1 (PU3MUECKHI CMBICIT HHTETpaja

4.6

Haxonuth mepBooOpa3Hble 3JIEMEHTApHBIX (YHKINH, BBIYACISITH HHTETPAT
o ¢popmyne Hrrorona — JleiiGnua




4.7

Pemarn MPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLIMAIBHO-DKOHOMHWYCCKOI0 "
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIpOOM, HPOLEHTHI,
11 OeCcKOHEUHbIE NepUoANYECKHE IpoOU. Apr(MeTHUEeCKre ONepaluy ¢ palMoOHAIbHBIMU
' qucaaMu, IpeoOpa30BaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mporeHToB
JUI PeLIeHUs NPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUHM U pealbHON KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC Yncia. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4uciaaMu. lIpuOnykE€HHbIE BBIYUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUIH
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosmiet Gopmbl 3alucy ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apupmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
' WHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIbBHBIX YPaBHEHW U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpyMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKUX 3a/1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkuus, crnocobbl 3amanus ¢yHkuud. I'padux Qynkinuu. B3aumbHo oOpaTHBIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXKECTBO 3HadeHWd ¢yHkuuu. Hymm ¢yHKIuu.
' [TpomexyTkH 3HAKONOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs 1n-0i CTENEHH
34 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTICHHE TPUTOHOMETPUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
49 reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapara JUlsi ONUCaHUS peaJIbHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Hatypanbable u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIIMX JIOTapU(MBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, COAEpKAIINUX CTETIEHU C PallMOHAIBHBIM [TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellieHne npukiIaHbiX 3a4a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHU
2.7 CucreMbl U COBOKYITHOCTH pPallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a/1a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuognueckue QyHkuu. I[IpoMeKyTKM MOHOTOHHOCTH (YHKIIUU.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIUH. HaunOomnbinee M HauMeHblIee 3HAYECHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu




33 [Toxa3zaTtenpHas u norapudmuyeckas QyHKIMH, UX CBOWCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTuyeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (DYHKIUH
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxneHne HauOONbIIEro M HAaMMEHBIIEro 3HaYyeHHs (yHKIMH Ha
OTpe3Ke
[Ipumenenne nMpou3BOIHON JUIsl HAXOXKACHUS HAWITYUILEro PEeleHUs] B MPUKIIATHBIX
4.5 3amadax, Ui OMpEIeNIeHHs CKOPOCTH TpoIecca, 3aJaHHOro (OpMyIIon wiIu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. BblyrcieHue uHTErpaia mo

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE  UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBAThH MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETIEHb C IIeJbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEeHb C
paMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM TMOKa3aTesIeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUYCHHUH U IpeoOpa3oBaHus
BBIpRKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
pPAallMOHABHBIX ~ BBIPQKEHHWH;  yMEHHE  ONEpPHUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCTpUYICCKad




mporpeccusi, OECKOHEYHO YOBIBaloOmas TreoMEeTpUUYecKas IPOTPECcCHs;
yMEHHUE 3a/I1aBaTh I[IOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB MW CHUCTCM; YMCHHUC PpCLIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMNPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢GbyHKIMU, TIepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
MHTETpajl; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAuYeHUs QYHKIHHI;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arapara MaTeMaTHYecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

bu3MYeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL MNPUMEPbBI MATECMATHUYCCKOrO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIMH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peuIeHu: 3a1ad M3 APYrux y4eOHBIX NPEIMETOB W 3aJad U3 peajbHOM
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKku (QYHKIMH Ui pEIICHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJECINPOBATH
pealbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHne omnepupoBaTh MOHATHAMHU: CpefHee apudMeTHuecKkoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaInio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBJICHUH; MPEICTaBIATh
uHpOpMaIMi0O C TOMOMIBID TabJWIl W JWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

HaOJII0ICHNUS C TOMOIIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUUeCKHX METOJ0B, HPUMEHSTH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYMHA, pPAacHpelesieHHe BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW  pacHpeAeieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXITPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pEIIaTb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3ala4Un
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YMeHue omepupoBaTh MOHATHUSMU: IUIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnes, MNpu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTU NHUPAMHUBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
NPSMOYTOJIBHOTO  MapaJuIesIenuIieia, MUPaMHUIbl, MPHU3MBI, [HWIHHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIIMHIPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYyCa, YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOILIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIX (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ompoBepraTh MX; yMEHHE NPOBOAUTH Kiaccuukamuio ¢Guryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pEIICHUN 3aJla4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (JIHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mmuHA, Yroij, MIIOMagh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYIBI MW METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, Momanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUICIICITUIeIa, TUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA
JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTUX yqe6HHx nmpeaMETOB
YMeHue BLI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPUPOJHBIX U 06HICCTBGHHBIX
nponeccoB u HBHGHHP'I; YMCHHUC pacClio3HaBaTb TIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MMPUMEPbI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MAaTeMaTUYECKOU HAyKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTereHu. JleHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enbiM nokaszarenaeMm. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTesieM. CBoOMCTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnux€HHble BRIYMCICHUS, TPaBUia OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIEHUM
1.8 [Ipeo6pa3oBanue BbIpaxeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHATbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CUHCTeMBI TMHERHBIX ypaBHEHHH. ONpeaenTellh MaTPUIIBI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. Yétaeie n HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuud. Hymm QyHkmum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHHIO (GYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubousblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




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