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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadaja MaTeMaTHYE€CKOTO
aHaM3a» 00ydJaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYCHHBIX  pELIeHHMH, 3HAaKOMSTCS C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

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

B crpykType ydeOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOUIUE COAEepKATEIbHO-METOUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa u 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
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTHU4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIIapaToM, Y HUX MOCJIEI0BAaTENbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYJIMPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBbIE BBIPAXEHUs, pabOTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOIIMMCSI MHOKECTBAa HATYpalbHBIX, IENbIX,
palioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEpPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pazIM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U e€ POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHs.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPaIlMOHATIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaiux mnapametpol. [lodgydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TMPHUKIATHBIX



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 BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepkarenbHo-MeTOaMYecKass JUHUA «DyHKIMM W TpaduKH» TECHO
neperseTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD N3YUEHUs MaTepurana. M3ydenue cTreneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensercs (OPpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXAY
pa3NUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxartenbHas nuHus «Hadana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIHMH, OMPEACNsITh WX HAuOOJbIINE W HaUMEHBIINE
3HAUEHUA, BBIYUCIATH MUIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHMsI TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4e€CKOTO
aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUN pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarouuecs: y3HaT O



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

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHe
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
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIECHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepra
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I PEelIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHUS NPUKIAJAHBIX 3a7ad
OpraHu3yeTCcs B IPOIIecCce U3yUeHUs BCceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

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
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [Ipubnmk€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pEe3yJIbTaTa BEIYMCICHUH.

Crenenb ¢ wmenbiM  nokazareneM. buHom Herorona. Hcnonp3oBanue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMOHaJIBHBIM IIOKa3aTeJleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OAHOW TmepeMeHHoW. JleneHue MHOrowieHa Ha
MHOIO4YJIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI pelieHust
UppaIMoHaIbHBIX YPaBHCHUIA.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE OINPEACIIUTENS ISl pEeIIEHUs
CUCTEMbl JIMHEWHBIX YypaBHEHWH. PellleHHe NpHUKIagHBIX 3a4ad C I[OMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOLIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHEe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3MyHbIX 00JiacTell HayKu U peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

OyHKus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnoszumms yukiuii. I'papuk  yHkuu. DineMeHTapHble TpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexxyTku 3HakonocTosiHCTBA. UETHBIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIMU HA TPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEHM Kak (YHKIUH OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajaim3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MAaTEMAaTHYECKOTO aHajlu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHAIBHBIA pocT. Hucio e. @DopMyra CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapakKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB Uil PELICHUs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBomHas  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU U HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

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

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3IuYHbIX Oo0JacTed HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO0  3HAYEHUU
HEIpPEPbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[TpumeHeHre uWHTErpaja s HAXOXKICHHS IUIOMAAECH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIbI0  auddepeHIanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIMIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPaKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7a4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acTleKTaM Pa3IuYHbIX BUOB HCKYCCTBA,;

5) pu3uvYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMATHYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHU H
OTJIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
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
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  IPAKTUKH, TIOHHUMaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBHIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUII MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTo 00bEKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOEHUS,  HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BbIABUTATH
IIPENATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIAAT A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JIi OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpapruecKu;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPaXXaThb CBOK TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4IETOM UMEIOIINUXCS PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYeCKOM 3a/1au;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HalJICHHBIX OIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JAECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTHE
MPEIMETHBIE PE3yJIbTAaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTUYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI JJIsI PEIIeHUs TPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpMY 3aIKMCH NEUCTBUTENIBHBIX YUCEN AJI PEIIECHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapu(PM UHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM INEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuress 2 X 2 g BBIYMCIECHHS €ro 3HayeHwus,
NPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAKEHUH, COJEPIKAIINUX CTEIEHH C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPAKEHUI;

cBOOOIHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, HCCIEA0BATh
IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM almapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIMS, CIIOCOOBI 3aAaHNs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEIECHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIU QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (DYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHM C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I10Ka3aTEeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHI;

CBOOOIHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUUECKAS OKPYKHOCTb,
OIpEJEICHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KHU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCUMOCTH MEX]Ty BETMUMHAMH;

Havana maTreMaTH4eCKOro aHaJm3a:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakrTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 33IaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHaju3a Kak aHaln3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUHN ISl pEIICHUs 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUM M (PU3UUECKHI CMBICT MPOU3BOJHOM AJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 33]a4 U3 IPYrUX y4eOHBIX PEAMETOB;

cBOOOZHO OIEpPHPOBATh TMOHATHUSIMU: OIpEAETCHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIbHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0yudenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
npeIMEeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
nenbix yucen, HOJl n HOK HaTypanbHBIX uncen IS peleHus 3a1ay, IPUMEHSATh
anroput™ EBKknuna;

CBOOOMIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.



YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOp KOpHEW IMIpU pEHIEHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (GOpPMyJibl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATUAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAllMOHAIBHBIX, HPPALMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMUYeCKue W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
CoJZIeprKalle MOYJIM U TapaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI JJI PEIICHUs YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh peallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN PE3yJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (QYHKIHUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMU: TpaUKHM  TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (YHKUMU JI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamus3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (PYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HaOOJIbIIEe U HAMMEHbIIEE 3HAUCHUS! (PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJB30BaTh MPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero peleHus B
NPUKIAJHBIX, B TOM 4YHCJIE€ COLMAJIbHO-JKOHOMMYECKHX, 3ajadax, I



OTpeeNiEeHUs] CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aJaHHOTO (QOopMyJol wWiH
rpaduxom;

CBOOOJHO ONEpHpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEIEIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOAMTD IJIOMIAJN TUIOCKUX (GUTYpP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IPEACTABICHHE O MATEMATUYECKOM MOJEIMPOBAHMM HA NPUMEDPE
cocTaByieHUs U PepeHIINaIbHBIX YPaBHEHUN;

pelmarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHUECKOTO aHAJN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 | Bbu6mmotreka [JOK
L[eJIbIM TIOKa3aTesIeM https://m.edsoo.ru/1568aba3
Apudmernueckuit KOpeHb N-0if CTENEHN. bubmuoteka [IOK
3 15 1
WppanmonanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
IToka3zarenbHas pyHkuus. [lokasarenbHble bubmuoreka [IOK
4 10 1
ypaBHEHUSA https://m.edsoo.ru/f11c4afd
Jlorapudmuueckast GyHKIIHS. bubnuoreka [IOK
5 18 1
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/f11c4afd
TpuroHomMeTpuuecKe BbIpaXEHUA U bubmuoteka [IOK
6 22 1
ypaBHEHUS https://m.edsoo.ru/1568aba3
7 ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
but6mmoreka [IOK
8 H B 20 1
elIpepLIBible pyHKi. TlporsBoaHas https://m.edsoo.ru/f11c4afd
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
HccnenoBanue GyHKIHA ¢ TOMOIIIBIO bubmmoreka [JOK
1 . 22 1
IIPOU3BOIHOM https://m.edsoo.ru/f11c4afd
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKITHHA. 14 | Bbu6mmotreka [JOK
TpuroHomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
WppanmonanbpHble, OKa3aTeIbHbIE U Bu6mmotreka [JOK
4 24 1
norapupMHUECKUE HEPABEHCTBA https://m.edsoo.ru/1568aba3
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
;| oo ot |
. p https://m.edsoo.ru/1568aba3
ypaBHEHH
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl

I'JIABA 1. MHokecTBO 1eiicTBUTeJbHBIX Yuce. MHorouwiensl. PannonanbHble ypapHeHHs M HepaBeHcTBa. CucTeMbl JIMHEHBIX

YPABHEHHIA.

MHOk€ecTBO, ONepaluy HaJl MHOKECTBAMHU
U UX CBOMCTBa

Juarpammsbl Diinepa-Benna

[IpuMeHeHne TeopETUKO-MHOKECTBEHHOTO
anmapara s pelleHus 3a1ad

Panumonannubie yncna. OOLIKHOBEHHEIE U
JECSATUYHBIE IPOOH, TIPOLICHTHI,
OECKOHEYHBIE TTEPUOIUUECKHE IpodU
PanmonansHele unciaa. OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH, TIPOLIEHTHI,
OECKOHEYHBIC TTEPUOIUUECKHE TpodH
[Ipumenenue qpobeii v IPOIEHTOB IS
pelieHust NpUKIaAHbIX 3a7a4

[Ipumenenue apobeii 1 IPOIEHTOB IS
penIeHus NPUKIaAHbIX 3a1a4

JleficTBUTENIbHBIC YKCla. PalioHaabHBIE
WppalMOHAIIbHBIC YHCIIa

Apudmernueckre onepaum ¢




10

HeﬁCTBHTCHBHBIMH qucjiaMu

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMCTBA

11

12

13

14

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHMS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OCHOBHBIE METO/Ibl PELLICHHS LIENIbIX U
JNPOOHO-paLMOHAJIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/bI PELLIEHUS LENbIX U
JIpoOHO-pALMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHOW NEPEMEHHOM.
JleneHue MHOrO4YJI€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHorousneHsl ¢ HenbMu Kod(hhuineHTamu.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUM.

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUM.

Martpuua cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €T0
re€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHI CMBICI U CBOMCTBA;




21

BBIYHCIICHHUEC €I'0 3HAYCHHUA

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHUI

22

23

24

Perrenue npukiiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenue npukinaaHpix 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHU

KonTtpouabHnas padora: "PaunonajbHblie
YPaBHeHHs U HepaBeHcTBa. CucTeMbl 1 1

JIMHEIHbIX YPaBHeHMi. "'

25

FMABA 2. @ynkuuu u rpadukn. CreneHHas QyHKIUS ¢ HeJbIM IIOKa3aTeseM.

OyHKIMSL, CIOCOOBI 3aJaHUS (PYHKIIHH.
Bsaumno obpatusie pynkiun. Kommnosumus 1

GbyHKIHH.

26

I'paduk pyHkumnu. dnemeHTapHbIE
npeoOpa3oBanus rpadukoB GyHKINN

27

28

29

OO6macth ornpeiesieHust © MHOYKECTBO
3HaueHui pynkuuu. Hynu pyHkumm. 1
[IpoMexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIC (PYHKLIUH.
[lepuonnueckue ¢pynkuuu. [IpomexyTku 1
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE 1
(GYHKIHMU Ha TPOMEKYTKE

30

Jluneiinas, KBaApaTuyHas U JpOOHO-

nuHerHas QyHKITIH




9J'I€MCHTapH0€ HUCCICOOBAaHHUC U

31 . 1
oCTpoeHHEe rpauKOB STHUX QYHKIUN

1 DneMeHTapHOe UCCIIEIOBaHHE U |
MOCTPOSHUE IPAPUKOB ITUX (YHKIIUNA

13 Crenens ¢ 1enpIM MokasareneM. bunom 1
Herorona

34 CreneHs c 1eTIbIM MOKa3zaTeneM. bunom |
Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U |
1eIbIM Toka3aTeneM. E€ cBoiicTBa u rpadux

36 KounrtpoJabHnas patdora: "Crenennas | |
¢pynkuus. E€ ceoiicTtBa u rpapux"

I'IABA 3.Apudmernyecknii KopeHb n-0i creneHu. UppanuoHajbHble ypaBHEHHS.

37 ApudpmeTnueckuii KOpeHb HaTypaibHOU |
CTEIIEHU U €r0 CBOWCTBA

33 ApudmeTrueckuil KOpeHb HaTypaibHOU |
CTETeHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, |
COJIEpIKaIMX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHM, :
COJIeprKaIlNX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH, :
CoJIep KaIlNX CTENeHH U KOPHU
WppanmonansHble ypaBHeHNsA. OCHOBHbIE

42 METO/BbI PEIICHNS UPPALMOHAIBHBIX 1
ypaBHEHUH

43 Hppaunonanbabie ypaBHeHUs. OCHOBHBIE ]

MCTOJbI pCHICHUS UPPALUOHATIBHBIX




yYpaBHEHU I

WppanmonansHble ypaBHeHN. OCHOBHbIE

44 METO/Ibl PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUM

45 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH
UpPpalMOHATIbHBIX YpaBHEHUI

46 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEILICHUH
UpPpaLMOHATIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE ITEPEXO/IbI B pEILICHUH
UppaloOHAIBHBIX YPAaBHEHHH

43 PaBHOCHIIBHBIE IEPEXObI B PELICHUU
UppalMOHATIbHBIX YpaBHEHUI
CaoiicTBa ¥ rpauK KOpHS N-Oi CTEIEeHU

49 KakK (pyHKIIMM 0OpaTHOM CTENeHu ¢
HaTypaJIbHBIM MOKa3aTesieM
CBoiicTBa u rpaduk KOpHS N-0if cTeneHn

50 Kak QYHKIIMH OOpaTHOM CTENIEHH C
HaTypaJbHBIM ITOKa3aTeleM
KonTtpoabHnas padora: "CpoiicTBa n

51 rpa)uK KOpPHs N-0ii CTEeNeHH.
HppanuonajbHbie ypaBHeHus"'

I'/TABA 4.1loka3arenbHas pynknus. [lokazarenbHble ypaBHEHUS.

57 CreneHsp ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

53 CreneHsb ¢ pallOHaJIbHBIM MTOKA3aTeNeM U
€€ CBOICTBA

54 CreneHb ¢ pallMOHaJIbLHBIM MTOKA3aTeNIeM U

€€ CBOICTBA




[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U

55 1
rpadux
56 Hcnons3oBanue rpaduka GyHKIUN 1715 |
pelIeHNs] ypaBHEHUM
57 Hcnonp3oBanue rpaduka GyHKIMM 115 1
pelIeHusl ypaBHEHU N
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
58 METO/Ibl pEeIIEHUs TOKA3aTEIbHbIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
59 METO/IbI PEILIEHUS IT0KA3aTENbHbBIX 1
ypaBHEHUH
[TokazatenbHbie ypaBHeHU. OCHOBHbBIE
60 METO/Ibl PEIIECHNUS [TOKA3aTEIbHBIX 1
ypaBHEHUN
61 Kourpoabsnas padora: "IlokazareabHas | |
¢pyukuus. [lokazaTeabHble ypaBHeHus "
I')TABA 5. Jlorapupmuyeckas pynkuus. Jlorapupmudeckue ypaBHeHuUsl.
62 Jlorapudm uucna. CpoiicTBa norapugpma 1
63 Jlorapudm uucna. ColicTBa Jorapudpma 1
64 Jlorapudm ymncna. CBoiicTBa sorapudpma 1
65 JlecsiTuuHbIe U HATYpaJibHbIE JTOTapUPMBbI 1
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1
67 [IpeoOpa3oBaHue BbIpaXeHH, CoIepIKaLIIX :
Jorapu@msl
63 [IpeoOpa3oBanue BbIpaXKEHUH, COACPIKAIINX 1

sorapupmbl




69

70

[TpeoGpa3oBanue BEIpaKCHUH, COEPIKAIINX
norapupmbl

Jlorapudmuueckas pyHKIus, e€ CBOWCTBA U
rpaduk

71

72

73

Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U
rpadux
Hcnonp3oBanue rpaguka GyHKIUH IS

peuieHusl ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUU A
pelieHus ypaBHEeHUN

74

Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
METOBI peIIeHUs JIOTapu(PMUIECKUX 1
YpaBHEHUU

75

76

77

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl pelIeHUs Jorapu(PpMUUECKUX 1
YpaBHEHUU

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
METOBI pelIeHus JJorapuPMUIECKUX 1
ypaBHEHUH

PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUU
JorapupMHUUECKUX ypaBHEHUN

78

79

PaBHOCHUIIbHBIE TTIEpEXObl B pELHICHUH
Jorapu(pMUUECKUX ypaBHEHUI
KonTtpoabHnas pabora:
"Jlorapupmuyeckasi pyHkums. 1 1
Jlorapudmuuyeckue ypapHenus"

FMABA 6. TpuroHoMeTpH4YecKHe BbIPAKEHUA U YPABHEHH .

80

CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC 1




YHCJIOBOI'O apryMEeHTa

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

81 YHCIIOBOTO apryMeHTa !

2 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YKCJIOBOIO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 ONpeCICHUE TPUTOHOMETPUUYECKUX 1
(GYHKLIMN YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 onpeieJIeHue TPUTOHOMETPUUECKHUX 1
(GYHKINH 9MCIOBOTO apryMEHTa

86 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

87 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX |
BBIpOKEHU I

91 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

9 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpOKEHUH

94 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

95 Pemrenne TpuroHoMeTpru4ECKUX ypaBHEHUN 1




96 Peurenne TpuroHoMeTpu4eCKUX ypaBHEHUM 1

97 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN 1

98 Peurenne TpuroHoMeTpu4eCKuX ypaBHEHUM 1

99 Peurenne TpuroHoMeTpu4eCKuX ypaBHEHUM 1

100 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI 1
KonTpoabHas pabora:

101 "TpuroHoMeTpuyecKkue BbIpakeHHUsI U 1 1
TPUTOHOMETPHYECKHEe yPaBHeHus "

FNABA?. Ilociie10BaTEeIbHOCTH U NIPOTPECCUU

[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocienoBaTelbHOCTER. MeTo 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE

103 nocJyenoBareabHOCTH. VicTopus ananmza 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus 1

105 I'eomerpuueckas mporpeccus 1

106 beckoHeuHO yObIBaroIiasi reoMeTpruiecKast |
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei ]
reOMETPUUECKOIN MPOTrPECCUH

108 JIMHEHBIN ¥ YKCIOHEHIIMATBHBIA POCT. 1
Yucno e. DopMyra CI0KHBIX MPOILEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT. 1
Yucno e. DopMyra CI0KHBIX MPOILEHTOB

110 Hcnonp30BaHne Nporpeccuu A peleHus 1

peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa




KonTpoabHas padora:

il "IocJienoBaTeJIbHOCTH U IPorpeccun’ !
rNABA 8. HenpepbiBHbIe pyHkuuu. [lpousBoanas

112 HenpepsiBHbIC (DYHKITMU U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpauKoOB 1
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA 1
OTpe3Ke

115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA 1
OTpe3Ke

116 MeTo 1 MHTEPBAJIOB JUIsl pEIICHHUS 1
HEPaBEHCTB

17 Meroa UHTEpPBAJIOB ISl pELICHUS 1
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIs pEIICHUS |
HEPABEHCTB

119 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX |
GyHKIUHN 1715 pereHus 3aaa4

120 IIpuMeHeHnEe CBOMCTB HENPEPHIBHBIX 1
GyHKUMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi Npou3BOAHBIE PYHKIIUU 1

122 OHpe,Z[CJICHI/If:, TE€OMETPUUECKUN CMBICT ]
MIPOU3BOTHOM

123 OHpe,Z[CJ'ICHI/If:, (u3HUeCKUul CMBICTT 1
IIPOU3BOTHOM

124 VYpaBHeHHEe KacaTelbHOU K rpaduKy 1

byHKIAH




125 YpaBHeHHE KacaTeIbHOM K TpaduKy 1
byHKIIUU
126 [Ipoun3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1
127 [Tpou3BoHBIC NIEMEHTAPHBIX (HYHKIUI 1
128 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3UIMH ()YHKIIUIA
129 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, |
JaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI
130 [Tpou3BoHas CyMMBI, IPOU3BEICHHS, q
YaCTHOTO M KOMITO3HUIINU ()yHKITUI
131 KonTpoabnas padora: "IlpouzBoanas” 1 1
132 [ToBTOpenue, 0000IEHNE, CHCTEMATH3AIIS |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS |
3HaHui: "Oynkun"
134 Hrorosasi koHTpoJIbHaAsI padoTa 1 1
135 Hrorosasi koHTpoOJIbHaAsI padoTa 1 1
136 HOBToPeHI/Ie, 000011IeHNEe, CUCTEMATH3AIUS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

KosnuecTBo yacos DJIEeKTPOHHbBIE
Ne n/m Tema ypoka Konrpoabnbsie IIpakruuyeckue Aara tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI
rNABA1. UcciaenoBanue GyHKUMI ¢ IOMOLIBIO IIPOU3BOIHOM.
[IpuMeHeHne npou3BOIHOM K
1 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTD 1
1 DKCTPEMYMBI
[IpuMeHeHne npou3BOIHOM K
2 UCCIIEIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTD 1
U DKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
3 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTb 1
U DKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
4 UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
[IprMeHeHne npon3BOIHON K
5 UCCIIEIOBaHMIO (PYHKIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
[IpuMeHeHne MpoOu3BOJHON K
6 HCCIIeI0BaHMI0 (DYHKIIMI HA MOHOTOHHOCTD 1
U DKCTPEMYMBI
Haxoxnenne HanOobIIero u
7 HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON 1

(GYHKIIMHA HAa OTPE3Ke




10

Haxoxnenne HanOobIIero u
HaVMEHBILIET0 3HAYCHUS HENIPEPBIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenne HanOompIIero u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(GyHKIMHU HAa OTpE3Ke

12

13

14

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEero peleHus B
MPUKJIAAHBIX 3a7a4ax

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4lIEro peluieHus B
MPUKJIAJHBIX 3aa4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIon WiIH
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH




rpagpukoM

17 Komnosunus ¢pyHkuunit 1

18 Kommozurust ¢hyHKImii 1

19 Kommozurus ¢hyHKImii 1

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha |
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha |
KOOPJIMHATHOM MJI0CKOCTH

2 KonTposbnas padora: "HUccienosanue | |
(pyHKIMII ¢ TOMOIIBIO POU3BOIHOI"

FMABA2. IlepBooOpa3Hasi M HHTerpaJl.

3 [lepBooOpa3Has, OCHOBHOE CBOICTBO |
epBOOOPA3HBIX

24 [TepBooOpa3Hble NIeMEHTAPHBIX (QYHKIIHH. |
[TpaBuia HaXOXJEHHS IEPBOOOPA3HBIX

)5 [TepBooOpasubie AeMeHTapHBIX (HYHKIIUN. |
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX

26 Huterpai. I'eoMmeTpuyeckuii CMbICT |
MHTETpasa

7 Brruncnenue onpeneia€HHOro HHTErpana mno |
dbopmyne HetoroHa-Jleitbnuia

73 Brruucnenue onpenenéHHOro HHTErpaia 1no 1
dbopmyne Hetotona-Jleitoauia

79 [IprMeHeHne uHTerpana 1 HaXOXKACHUS 1
TJIOMIAJIEH TUIOCKUX (pHUTYp

30 [IpumeneHne nHTerpana s HaxoXACHUS |

00BEMOB reOMETPUYECKHX TEI




[Tpumepsl pemennit nudhepeHIuaTbHbIX

31 .
ypaBHEHUH

1 [Tpumepsl pemennii nuddepeHITuaTbHbIX
ypaBHEHUH
MaremaTrnueckoe MOAECIMPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIIBIO
Qg depeHraIbHbIX ypaBHEHUN

34 Koutpoasnas padora: "IlepBoodpa3nas
u uHTerpaa'

rABA3. I'pa¢uku TpuroHomerpuyeckux pynkuuii. Tpuronomerpunyeckue HepaBeHCTBA.

35 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOICTBa U TpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

45 Peuienne TpuroHoOMeTpUYECKUX
HEPABEHCTB

46 Peuienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemienue TpuronomeTpuyeCcKux
HEPABEHCTB
KonTpoasnas padora: "I'padpuxu

48 TPUTOHOMETPHYECKHUX (PYHKIIUIA.
Tpuronomerpunyeckne HepapeHcTBa'"

FNABA4. UppanuoHajibHble, IOKa3aTeJbHbIC U JJOrapu(pmMuyecKue HepaBeHCcTBa.

49 OCHOBHBIE METO/IbI pELICHUS
I0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS
[0Ka3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
norapu(pMUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIE MCTOBI pCHICHUSA

55 norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/IbI PEILICHUS
Jgorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pELICHUS
UpPpaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpALMOHATILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHHS
MPPALMOHATIBHBIX YPABHEHUN
2 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metozs! peneHus
ITOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduueckue MeTOIbI perIeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 ['padmyeckue MeTOABI peLIeHHs
norapu(pMHUECKUX YpaBHEHHHA
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl peneHus
norapu(pMHUUECKUX HEPABEHCTB
68 ['padmyeckue METOABI peLIeHUS

MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX




69

YpaBHEHHI

I'paduueckue MeTo bl pemieHus
MOKa3aTeNIbHbBIX U JOrapu(OMUUECKUX
ypaBHEHU M

70

I'paduueckue MeTo Bl pemeHus
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPABCHCTB

71

72

73

I'paduueckue metozs! perieHus
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

KonTpoasnas padora:
"HppanuoHajibHble, IOKA3aTeJIbHbIE U
Jorapugmuyeckue HepaBeHcTBa'"

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast pOpMBbI 3arnucu
KOMIUIEKCHOTO YHMCJIa

FNABA 5. KommjiekcHbIe YucIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUEecKas (OPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75

76

77

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU 4YHCJIaMU
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJIMHATHOM MJIOCKOCTH

78

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPAMHATHOM IIOCKOCTH




®opmyna Myaspa. KopHu n-oii cTenenu u3

79 1
KOMIUIEKCHOTO YHCJIa

20 ®opmyna Myaspa. KopHu n-oii cTenenu u3 |
KOMIUIEKCHOT'O YHCJIa
[IpumeHeHre KOMIUIEKCHBIX YHCEeN ISt

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX 1
3a/1a4y

20 KonTposbnas padora: "KomiiexkcHbie |
yucaa'

FNABA 6. HatypanbHble U LeJIbIe YUCIA.

83 Harypanbnble u nensie yucna 1

84 Harypanbnbie u nenbie yncina 1

85 [TpuMeHeHne TPU3HAKOB AETUMOCTH IIEJIBIX |
yHcell

26 [IpumeHeHne MpU3HAKOB AETUMOCTH LEJIBIX |
yucell

g7 [IpumeHeHne MPU3HAKOB AETUMOCTH LEJIBIX |
gucen: HOJl m HOK

28 [IpuMeHeHre NPU3HAKOB AETUMOCTH LEIBIX |
yucen: HOJl u HOK

29 [TprMeHeHne MPU3HAKOB IETMMOCTH IIEJIbIX 1
YKCEeJl: OCTaTKU 10 MOYJIIO

90 [TprMeHeHne MPU3HAKOB IETMMOCTH IEJIbIX 1
YHCeJl: OCTaTKU [0 MOYJIIO
[IpuMeHeHne npru3HaKOB JEIMMOCTH LIEIbIX

91 qucell: anroput™ EBknnnaa juis pemenus 1

3aJa4 B LCJIbIX YHUCIaX




92

93

KonTpoasnas padora: "Teopusi neabix
yucea"

FNABA 7. CucTeMbl PALIMOHAJIbHBIX, MPPAIMOHAJLHBIX NOKA3aTe/b
CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI- 1
CJIeICTBUS

HBIX U JIOTapu(PMUYeCKUX YPABHEHUI

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- 1
CIIC/ICTBHS

95

96

97

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHAIbHBIX 1
ypaBHEHUH

OcHOBHBIC MCTOJbI pCIICHUA CUCTCM U
COBOKynHOCTCfI IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

99

100

101

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEW IMOKAa3aTEIbHbIX YPABHEHUI

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUECKUx 1
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux 1
YpaBHEHUN

IIpuMeHeHne CUCTEM K PEIEHUIO

MaTeMaTHYECKUX 3aJa4 1 3a/1a4 U3
pa3INYHBIX 001acTe HAYKU U peaslbHOM

JKU3HHU, UHTCPIIPETAlN IMOJTYYCHHBIX




102

103

104

pe3yabTaToOB

[IpuMeHeHne cucTeM K pereHuo
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3anyYHbIX 00JacTel HayKH U peaibHOM
JKU3HU, UHTEPIIPETaLUs OTy4YEeHHBIX
pe3yJIbTaTOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3
pa3an4YHbIX 00JacTel HayKH U peabHOM
JKU3HU, UHTEPIIPETAlUs OJIYyYEHHBIX
pe3ynbTaTOB

Kourtpoasnas padora: "Cucremsbl
PAlMOHAJILHBIX, HPPALHOHAIBHBIX
NMOKA3aTeJbHbIX U JIOrapu(pMuvecKux
ypaBHeHHi"

FNABA 8.

3agauu ¢ napamMeTrpamMu.

105

PanuonaneHbIE ypaBHEHHMS C TapaMeTpaMu

1

106

107

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanonanbHbBIE CUCTEMBI C napameTpaMmu

108

109

HppanroHanbHble ypaBHEHMs], HEPABEHCTBA
C mapaMeTpaMu

I/IppaI_II/IOHaHBHBIC CHUCTCMEI C IMapaMCTpaMn

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

IIokazaTenbHBIE CUCTEMEL C napamMeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPABEHCTBA C IapaMeTpaMHu




113

114

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

TpuronomeTpuyeckue ypaBHEHUS C
napaMeTpamu

115

116

117

118

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napaMeTpamu

TpuroHomeTpuveckue CUCTEMBI C
napaMmerpamu

[TocTpoeHue u ncciaenoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyalMil C MOMOUIBIO YPABHEHUH C
napamMeTpamMu

ITocTpoenue u uccinegoBaHue
MaTEeMaTUYeCKUX MOJENEH pealbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM YPABHEHUH C
napameTpamu

119

IToctpoenune u ucciaegoBaHue
MaTEMATUUYCCKUX Moneneﬁ PCAIBHBIX
CUTYaIMi C MOMOUIBIO CUCTEM YPABHEHUH C
napameTpamu

120

121

122

Kontpoabnas padora: "3agaum ¢
napamerpamu''
IHoBTOpEHMe, 00001IeHNE,
cucTeMaTu3anus 3HaHuii: ""YpaBHenus"
[ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs
3HaHMi: "YpaBHeHus"

123

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "YpaBHeHUs. CUCTEMBI




ypaBHEHHIT"
124 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs 1
3HaHuii: "HepaBencrpa"
125 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUs |
3HaHuii: "HepaBencrtna"
126 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHuii: "HepaBencrna"
127 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS |
3Hanuii: "[IpousBoHas u e€ npumenenue"
128 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS |
3Hanuii: "lIpousBoaHas u e€ npumeHeHue"
129 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs |
3Hanuii: "[IpousBonHas u e€ npumenenue"
130 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS |
3HaHui: "MHTerpan u ero npumeHeHue"
131 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS |
3HaHui: "OyHKUuMN"
132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs |
3HaHui: "OyHkIUNK"
133 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHui: "OyHKIMK"
134 HtoroBast KoHTpoJIbHAs paboTa 1 1
135 Wrorosast KoHTpOJbHASA paboTa 1 1
136 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH 1
3HAHUHT
OBUIEE KOJIMYECTBO YACOB 11O 136 10

ITPOI'PAMME







YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Yuebuuk «MaremaTuka: anrebpa u Hayajla MaTeMaTUYECKOr0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia Maremaruueckoro ananmsa. 10-11 knaccei», aBropst LI.A. Anmumos, FO.M. Konsirun u

Ap.
Mocksa, u3z. «IIpocemmenue», 2020; ba3oBbiii 1 yriayOieHHBIH YPOBHHU.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Y4eOHuk «Maremaruka: anredpa 1 Hadyajga MaTeMaTHIeCKOro aHaIn3a, reoMeTpus. Anredpa u
Hayasia Maremaruueckoro anaiusa. 10-11 kmaccee», aBropsl LILA. Anumos, FO.M. Kossirun u ap
Mocksa, u3zg. «IIpocsemenne», 2020;.ba30Bblii U yriyOJIeHHBIH YPOBHHU.

Pasznuynsie cOopHukH 3aaa4 a7 noarotoBku kK EI'D 6a30Boro u yriay0i1eHHOTO ypOBHSL.
Y4eOHuk «Maremaruka: anredpa 1 Hadyajga MaTeMaTHIeCKOro aHaIu3a, reoMeTpus. Anredpa u
Hayvaja MareMmarudeckoro ananu3za. 10-11 kmaccer», aBTopsl M AL [parycesuy, K.M. Cton6oB u
A.H. I'onoBuH.

Mockga, uza. «IIpocBemenuey», 2019YrnydneHHbIH ypOBEHB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. IToptan qucranimonHoro o0yyenus (do2.rcokoit.ru). IHTepakTHBHBIE KYPChI T0 OCHOBHBIM
IIpeIMeTaM IKOJIbHON ITPOrpaMMBl;

2. Poccuiickas anexTpoHHas 1mkona (resh.edu.ru). Bugeoypoku u TpeHaxxepsl 10 BceM y4eOHbIM
peaMeTam;

3. MockoBckast anekTponHas mkosia (uchebnik.mos.ru/catalogue). Buneoypoku u cuenapun
YPOKOB;

4. Tlopran UnaTepuer ypok (interneturok.ru). bubimnoreka BUACOYPOKOB MO HMIKOIHHOM
IIPOrpaMMe;

5. opran fAxnace (yaklass.ru). Buneoypoku u TpeHaxepsl;

6. Ilnomanka O6pazoBarenbHOro nentpa «Cupuyc» (edu.sirius.online);

7. IlopTan moAroToBKH 00yUaIOIIMXCs K TOCyIapCTBEHHON UTOroBoi artectanuu “Peury ET'D”
(ege.sdamgia.ru); Cratl'paz.

8. DnexTpoHHBIe yueOHNKHY u3naTenscTBa “TlpocBemenue” (media.prosv.ru);

9.- OTKpbITbI BaHK 3aaaHN No matemaTnke www.fipi.ru

10. - desepanbHbIi LEHTP TECTUPOBAHUA WWW.rustest.ru

11.ITopran Yun.py. Buneoypoku u TpeHa)epsl.
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