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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax paHHOro y4yeOHOro kypca oOydaromuecs OBIIAJI€BalOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEH/ICHIIUN Pa3BUTHUSI SKOHOMHKH U OOIIECTBEHHON YKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTMYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydJaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW peajbHbIX CUTYyaluu,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yeTcsi Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINN
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxky ydeOHOM
NEeSITEIbBHOCTH, TpeOyroleld MpOJOJIKUTENbHOM  KOHIIEHTpAalMd BHHUMAaHU,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anredpe M HayalaM MaTeMaTH4YeCKOro
aHaJln3a JCKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAEepPKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINN U Tpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETNEHHO HACHIIIasCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIH
yU4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTEeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKUI aHaIU3, TEOpUs MHOKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOTO Kypca, AJs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yAensiercss (OPMUPOBAHHMIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMYHBIX
dopM 3amucu 4YHcla, YMEHUE JeNaTh HPUKHUJIKY, BBINOJIHITH MNPUOINKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalni, a TakKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOMKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIeHUs pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKPETH3AIHS.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEAJU3yeTCs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydarmuecs OBIAEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapametpsl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCleoBaHNH (DYHKIIMH ¢ TIOMOIIBIO MPOU3BOIHOM, IPHU PEUICHUH MPHUKIAIHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue creneHHoun,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHIA, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCUMOCTHM MEXIY BEIMYUHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduueckoid M ciaoBecHoOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK M MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (QYHKIHH, OMPEAeNsITh WX HAuOOJbIINEe W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH MO (puryp u oO0bEMBI TEl, HAXOAUTh CKOPOCTU WU
YCKOpPEHMsl IpoleccoB. JlaHHas colep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 33a/layax. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas IUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
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 MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIECHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4arouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENeH ¢ MOMONIBIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IIOCKOJIBKY BECh MaTepuall
y4eOHOT0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B POIIecCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTTu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECATUYHBIC JIPOOHU, MPOIEHTHI,
OceckoHeuUHbIe TNepuoanyeckue npodu. [lpuMeHeHue apodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelictBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
ApudmMernueckre  omepanmuy ¢ JCWCTBUTEIBHBIMH  4YHCIaMd.  Moayib
JeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubamkEéHHBIC BHIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUM.

Crenenb ¢ wmenabiM nokazareneM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHHS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. [leciTuuHble W HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUS. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOroOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnenramu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METOIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBanue BeIpaXKCHHH, COACPIKAITUX JIOTAPHU (PMBL.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YPaBHCHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CHUCTEMBI JIMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHue TMOCTPOEHHOW MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DYyHKIUN U TPAPUKH

OyHKus, crnocoObl 3amanus (QyHKIuUM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE 1 HeuéTHbIe (GpyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U ITOCTPOEHUE UX TPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelICHUs] ypaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

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

Hauyaja MaTeMaTH4eCcKOro aHajn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHUsSl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTpaHUYCHHBIC
NOCJIENOBATENBHOCTH. MICTOpHSI BOSHUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruecKasl mporpeccu. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMEeTpUYECKON
MPOTrpeCcCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
NpoUEeHTOB. Mcnonb30BaHWE MPOTrPeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepsiBHBIE (yHKIME W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUHU. OnpeesneHne, reOMETpPUUECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. [lnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHUS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJBIX YUCIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

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 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[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 OIpPEICIICHHMs CKOPOCTH W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga s HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB € MOMOLIbI0 U depeHIInaNIbHbIX
YPaBHEHUM.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
NpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHHUH, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIO0Us, HHTEpPeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTeéMaTH4eCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEeYeCKOW JesATEeNbHOCTH, 3TamloB ¢
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpHU30BaTh CYIIECTBEHHBbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHMSI 17151 0000ILEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U  MOPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAMUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3agayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUSA, BHIOMpAaTh HauOoyiee TMOAXOAAIHMA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (pOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIIBUraTh
IIPENATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
eI MU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1ayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/ 00CYXXJIeHUs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABISAThE CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOpPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkCUM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JeSATEeTbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
00001aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W HWHBIE), BBINIOJHATH CBOIO 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIIBHOE YHCIO, MHOMXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIPOOM W TPOLIEHTHI ISl PEeIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHMCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CcBOOO/IHO OMNEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH C€ UeNbIMA KO3(hUIMEeHTaMu, KOPHU MHOTOWIECHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUpOBaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpeaeiauTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HA4YeHUs,
OPUMEHATh ONPENEIUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM 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;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpapuKoB (PyHKIUH;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIBIM
nokasareyieM, rpauk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HAaTypaJbHBIM I10Ka3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: IOKa3aTeNbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKIMA Ui UCCIENOBAaHMS MPOLIECCOB U
3aBUCUMOCTEN MpH PElICHUH 3aJay U3 APYruX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TreoMeTpuueckas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIAJHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMU: TOCIEA0BATEIBHOCTD, CIIOCOOBI 3aaHHs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEPBIBHbIE (PYHKIUU, TOUYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

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

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

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oO0yuyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIIN3ay:

Yucsaa v BBIYUCTCHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK HaTypasbHBIX 4ncen s peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

cBOOOMHO OMEpUpOBATh TMOHITHEM OCTaTKa [0 MOMAYNIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUECKOHN (hOpMe, BBITIOIHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp palroOHaIbHbIE, VppallOHAIbHBIE, II0OKA3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIe CUTyallMd Ha s3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh IMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynxmii;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W HUCCIEIOBAHUS PealIbHbIX
ITPOLIECCOB.

Hauasia MaTeMaTH4e€CKOI0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOUN Ha
OTpE3KE;

WCIOJI30BaTh IPOU3BOAHYIO [UJII HAXOXICHUS HAWIY4YLIEr0 pEIICHUsS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadvax, I
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
| MHorounensl. PanioHaabHbIe ypaBHEHUS U 4 1 bu6mmoteka [JOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 | bu6mmoteka [JOK
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru/1568aba3
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 | bubmuoreka [IOK
HppaumnonanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | bubmmnoreka HOK
ypaBHEHHU https://m.edsoo.ru/f11c4afd
5 Jlorapudmuueckast GyHKIIHS. 18 | bubnuoreka [IOK
Jlorapudmuueckue ypaBHEHHs https://m.edsoo.ru/f11c4afd
6 Tpuronomerpruyeckue BoIpaxkeHUs U 2 1 bubmuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/1568aba3
bubmmnoteka LIOK
7 [TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1
A porp https://m.edsoo.ru/1568aba3
bubmmnoteka LIOK
8 Hemnpe e . [Ipon3BoHa 20 1
MpEpIBHAIC (yHKIH. [Tpon3BonHas https://m.edsoo.ru/f11c4afd
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 ) bubnunorexa LIOK

3HaHUU

https://m.edsoo.ru/1568aba3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/bHbIC
padoThI padoThI
pecypcsl
| UccnenoBanne QyHKIMIA ¢ TOMOIIBIO 2 1 bubnuoreka [IOK
MPOU3BOIHOMN https://m.edsoo.ru/f11c4afd
bubnuoreka [IOK
2 Iepeoobpasnas n mterpan 12 I https://m.edsoo.ru/f11c4afd
3 I'paduku TpUroHOMETpHUECKUX (HYHKIIUH. 14 | bubmmnoreka HOK
TpuronomeTpuuecKre HEPaBEHCTBA https://m.edsoo.ru/f11c4afd
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 | bubmmnoreka HOK
norapuMuUecKrue HepaBEeHCTBA https://m.edsoo.ru/f11c4afd
KomriekcHele yncna 10 1
HarypainbHble u niensle yucia 10 1
CucreMbl palioHaIbHBIX, UPPALUOHATBHBIX
7 HOKasaTenII))H];x 1 Jiora H(l)l\fpll)q:cxnx 12 1 bubmmorexa [IOK
. p https://m.edsoo.ru/f11c4afd
ypaBHEHHI
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 ) but6mmorekxa [IOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontposabubie  IlpakTnueckue Aara i ppoBnie
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI pecypeni
| MHOXeCTBO, OTnepanuu Haj | bubnunoreka LIOK
MHOXKECTBaMH U UX CBOMCTBA https://m.edsoo.ru/746d5dce
. bubnuorexa [IOK
2 Jlmarpammet Jitnepa-Benia ! https://m.edsoo.ru/746d5dce
[IpuMeHeHne TeopeTUKO-
3 MHOECTBEHHOTO armapara s 1
penieHus 3ana4y
PannonansHbIe ynca.
4 OOBIKHOBEHHBIE U JECITUYHEIE | bu6nmorexa LIOK
po0u, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MepUoaNIEcKHe podu
ParmonanbsHbie yncna.
5 OOBIKHOBEHHBIE U NECITUYHEIE 1 bu6nunorexa LIOK
IpoOu, MPOLEHTHI, OECKOHEUHbIE https://m.edsoo.ru/be888093
MIePUOINYECKHE TpooH
6 ITpumenenue apoOeil 1 NPOLIEHTOB | bubmuorexa [IOK
JUISL peIIeHNs IPUKJIAIHBIX 3a0a4 https://m.edsoo.ru/44dd 1046
7 [Ipumenenue npobeit 1 MpOLEHTOB | bu6muoreka [JOK
JUTS peLIeHns] IPUKIIaAHBIX 3a1a4 https://m.edsoo.ru/d99d8c74
g JlelicTBUTEIIbHBIC YHCIA. | bubmuorexa [{OK

PanmonansHbIe ¥ HppamoHaIbHBIC

https://m.edsoo.ru/2f36a36f




qucjia

Apudmernueckre onepanum ¢
JEHCTBUTEILHBIMH YHCIIAMH

bubnunorexa LIOK
https://m.edsoo.ru/a97a12d9

10

11

12

Monaynb JEMCTBUTENBHOTO YUCIIA U
€ro CBOMCTBA

[TpubnuxEHHbIC BBIYUCIICHUS,
MpaBUjia OKPYIJICHUS, IPUKUIKA U
OIIEHKA PE3yJIbTaTa BbIYUCICHHI

OCHOBHEBIE MCTOJbI pCIICHUA LECIIbIX U

JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

bubnuoreka [IOK
https://m.edsoo.ru/cb723fbd

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLlMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

15

16

OCHOBHBIE METO/bI PELLIEHUS LENbIX U
JIPpOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrOWIEHa Ha MHOTOWIEH
¢ ocratkoM. Teopema besy

MHOTOUJIEHBI C IEeTBIMH
koa¢pdunmentamu. Teopema Bueta

17

Pemenue cucreM MTMHEHHBIX
YpaBHEHUI

18

Pemenue cucrem JIMHENHBIX
YpaBHEHUI

19

Martpuua cucTeMbl JIMHEUHBIX
ypaBHeHuil. OnpenennuTens MaTpULIbl




20

2%2, ero reoMeTpUYECKUd CMBICIT U
CBOMCTBA; BHIYUCIICHUE €TI0 3HAUCHUS

Onpenenurenb MaTpUIBI 2X2, €ro

FeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUHCIIEHUE €TI0 3HAYECHUS

21

[Ipumenenue onpenennuTens st
pELIEeHNs CUCTEMBI JTMHEUHBIX
ypaBHEHUH

22

23

24

25

Pemenne npukiagHeIx 3a1a4d ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

Pemrenue npukiagHeIx 3a1a4 C
IIOMOIIBXO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

KonrponbHas pabora:
"PanronanbHble ypaBHEHUS U
HepaBeHCTBa. CHUCTEMbI TMHEMHBIX
ypaBHEHH"

OyHKIMA, CIOCOOBI 3aJaHUS
¢ynkuuu. Bzaumao obpaTHbie
¢bynkunu. Komnosumms ¢pyHkuuii

bubmmoreka IIOK
https://m.edsoo.ru/226eeabf

26

I'paduk pyHkunn. dnemeHTapHbIE
npeoOpa3oBanus rpadukoB GyHKINN

27

28

OO6macTh onpeiesieHust © MHOXKECTBO
3HaueHui pynkuuu. Hynu pyHkumu.
[IpoMexyTKH 3HaK OCTOSTHCTBA

UérHble u HeYETHBIE (PYHKITHH.
[lepuonnueckue GyHKIUU.

bubnunorexa LIOK
https://m.edsoo.ru/763e75ee

bubnunoreka LIOK
https://m.edsoo.ru/ff4564ad




[TpomexyTKH MOHOTOHHOCTH
byHKIIUU
MakcuMyMBbl 1 MUHUMYMBI (DYHKITHH.

29 Haubonbiiee u HanMeHblee
3HaueHUE PYHKIMH Ha IPOMEXKYTKE
30 Jluneitnasi, kBajpaTUdHas U APOoOHO-
TMHEWHas QYHKIUH
31 DneMeHTapHOE UCCIIeIOBAHUE U
MOCTpOeHHE TPadUKOB ITHUX QYHKIUN
1 DneMeHTapHOe UCCIIEIOBaHHE U
ocTpoeHue rpadukoB TUX QYHKIUH
13 CreneHs C LIeTbIM [10Ka3aTEIEM.
bunom Herorona
34 CreneHs ¢ 1eIbIM [TOKA3aTEIEM.
bunom Herorona
Crenennas KIIHsI ¢ HATypallbHbIM
35 U LIETBIM no(lﬁ):;{aTeneM. Eé zzoﬁCTBa u bubnmorexa OK
https://m.edsoo.ru/325a047
rpaduk
36 KonTponbnas pabora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”
ApudpmeTnueckuii KOpeHb bubmuorexa [IOK
37 HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA https://m.edsoo.ru/d82c36d4
18 Apudmerndeckuil KOpeHb bu6muoreka [JOK
HaTypaJIbHOM CTEIIEHU U €TI0 CBOMCTBA https://m.edsoo.ru/fe7fc4db
[TpeoOpazoBanHms YUCITOBBIX
39 BBIPAKEHM, COAEP/KAIUX CTENECHU U Bubmmorexa [IOK
https://m.edsoo.ru/2ablc7bc
KOpHHU
40 [TpeobOpazoBaHms YUCITOBBIX bubnuoteka [JOK




Bpra)KCHHﬁ, COACpKAINX CTCIICHU 1

https://m.edsoo.ru/eacb053c

KOpHU
[IpeoOpazoBaHMs YUCITOBBIX
41 BBEIPAXKECHUH, COAEPKAILUX CTEHEHU U buGnuorexa [IOK
p ’ p https://m.edsoo.ru/8a5ada51
KOpHH
HppaumoHaiabHBIC YPAaBHEHHUS.
42 OEEOBHI:IG MeTozn,Iyp EIICHUS buGnuorexa [IOK
p . https://m.edsoo.ru/69106ae7
HMPPALMOHATIbHBIX YPaBHEHUN
HppanunoHaabHBIC YPABHCHHS.
43 OEEOBHHG MeTozn,Iyp EIICHN bubnuorexa [IOK
p . https://m.edsoo.ru/9362fea9
HUPPAILMOHATIBHBIX YPaBHEHUN
HppanyoHanbHbIe YpaBHCHUS.
44 OIC)EOBHHG MeTozn,Iyp EICHUS bubnnorexa [IOK
P ! https://m.eds0o.ru/78d9b391
WPPAIMOHATIBHBIX YPaBHEHUN
45 PaBHOCHIIBHBIE TIEPEXO/BI B PELLICHUT bubnmnoreka [HOK
HUPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/de7ca33e
46 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH
HPPAIIMOHATIBHBIX YPaBHEHUM
47 PaBHOCHIIBHBIE TIEPEXOBI B PELICHUHT
WPPAIMOHATIBHBIX YPaBHEHUN
43 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT
HpPPALIMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpaguK KOpHsI n-ou
49 CTENeHHU KaK (YHKIIUUA 0OpaTHON bubnuotexa [JOK
CTEIEHH C HATypaJbHbIM https://m.edsoo.ru/ebOccSe3
IIOKa3aTelieM
50 CaoiicTBa U rpaguK KOpHS n-ou bubnmoreka [JOK

CTeNeH! KaK (PyHKIIMA 0OpaTHON

https://m.edsoo.ru/5f29b9b5




CTCIICHU C HaTypaJIbHBIM
IIOKa3aTcjiIcM

Kontponbnas padota: "CsoiicTBa u

51 rpaduk KOpHS N-Ol CTENEHH.
HppannonaibHbie ypaBHEHUA"
5 Crenenb ¢ palliOHATbHBIM bubnmoreka [JOK
II0Ka3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/a52939b3
53 Crenens ¢ palliOHATBHBIM bubanorexa [JOK
II0Ka3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/ff601408
54 Crenenb ¢ pallOHAIbHBIM bubmmoreka [JOK
MOKAa3aTesIeM U €€ CBOMCTBA https://m.edsoo.ru/3d87e248
55 [TokazarenpHas GyHKIHS, € bubmmoreka [JOK
CBOWCTBA U TpaduK https://m.edsoo.ru/85bc8132
56 Hcnonb3oBanue rpaduka GyHKIUN
JUISl pEeLIEHUs] YpaBHEHUN
57 Hcnonb3oBanue rpaduka GyHKIUN
JUIS pellieHus] ypaBHEHU N
ITokazaTenbHble ypaBHEHUS.
bu6mmoreka IIOK
58 OcCHOBHBIE METO/BI PELLICHUS
. https://m.edsoo.ru/be76320c
MOKa3aTeIbHBIX YPABHEHUI
[TokazaTenbHble ypaBHEHUS.
bubnunorexa LIOK
59 OcHOBHBIE METOBI PELIECHUS
. https://m.edsoo.ru/3d408009
MOKa3aTeIbHBIX YPABHCHHM
[TokazarenpHbIC ypaBHEHUSI.
bubnunorexa LIOK
60 OCHOBHBIE METOABI PELLIEHUS
. https://m.edsoo.ru/bd5ff0ec
MOKa3aTeIbHBIX YPABHCHHM
61 Konrtponbnas padora:

"IToka3zaTenbHast QyHKITHSL.




[TokazatenbHble ypaBHEHUS"

Jlorapudm uucna. CoiicTBa

bubnunorexa LIOK

62 nmorapupma https://m.edsoo.ru/3e3230d4
63 Jlorapudm uucna. CoiicTBa
norapudma
64 Jlorapudm yucna. CBoiicTBa
nmorapupma
65 JlecsiTuuHBIE U HATYpaJIbHbIE Bbu6moreka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162
66 JlecATUYHBIC U HATYypAJIbHBIC
norapupmMsbl
67 [Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
COJIepKaIIHX JIOTapU(MBI https://m.edsoo.ru/da48154¢
68 [IpeoOpa3oBanue BbIpaxeHH, bubmmnoreka HOK
COJIepKaIIHX JIOTapU (MBI https://m.edsoo.ru/4beff03b
69 [IpeoOpa3oBanue BbIpaxeHH, bubmuoreka [IOK
coJiepKaIlux jJorapupmMbl https://m.edsoo.ru/fe189f2d
70 Jlorapupmuueckas pyHkius, eé bubnmnoreka [HOK
CBOMWCTBA U rpaduK https://m.edsoo.ru/d68bbe9d
71 Jlorapudmuueckas GyHKIHs, €€ bubnuotexa [JOK
CBOICTBa U Tpaduk https://m.edso0.ru/9d102051
7 Hcnonbk3oBanue rpaduka GQyHKIUN
JUISl pEeIIEHUs] YpaBHEHU I
7 Hcnonb3oBanue rpaduka GpyHKIUN
JUISL pELIeHUs] ypaBHEHU I
Jlorapumuueckre ypaBHEHUS.
74 OCHoI;H(er METOJIBI ZIG)HJGHI/IH bubnmorexa LOK

Jorapu(pMUUECKUX YpaBHEHUN

https://m.edsoo.ru/3034724e




Jlorapudmuueckue ypaBHEHUS.

bu6nmoreka [IOK

75 OcHOBHBIE METO erle
HOBHBIC METOJB! PELICHIT . https://m.edsoo.ru/712ac2d9
Jorapu()MUYECKUX ypaBHEHUIN
Jlorapudmuueckue ypaBHEHUS.
76 OCHOII)SH%)IG METO/1bI YIe)H_IeHI/I}I bubmmorexa [TOK
ARLD § https://m.edsoo.ru/9e3f4bco
Jorapu(MUUECKUX ypaBHEHUI
77 PaBHOCHIIbHBIE IEPEXObI B PELICHUU
norapu()MUYECKUX ypaBHEHUI
73 PaBHOCHIIbHBIE IEPEXObI B PELIEHUU
JorapuMUIECKUX ypaBHECHUI
KonTponbHas pabora:
79 "Jlorapudmuueckas GyHKIHS.
Jlorapudmudeckue ypaBHeHUS"
CuHyc, KOCUHYC, TAHTE€HC U bubnmnoreka [HOK
80
KOTaHI'€HC YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/5f605ed0
21 Cunyc, KOCUHYC, TAHT€HC U bubnmnorexa [JOK
KOTaHI'€HC YHUCIOBOIO apryMeHTa https://m.edsoo.ru/ec9f4d78
2 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC bubmuoreka [IOK
YHCJIOBOIO apryMeHTa https://m.edsoo.ru/b8f5d49a
ApKCHHYC, apKKOCUHYC U apKTaHI€HC bubmuoreka [JOK
83
YHCJI0BOTO apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpuyeckas OKpy>XKHOCTb,
84 05 e eneHHTf T I/IFOHOMepyI/IquKI/IX bubmmorexa LIOK
PEACITIEHIE TP P https:/m.edsoo.ru/6df195a0
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTBb,
85 013 e eneHHep T I/IFOHOMepyI)/IquCKI/IX bubmmorexa LIOK
Pet . P P https://m.edso0o.ru/6b61c578
(GyHKIMI YMCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK




hopmyIbI https://m.edsoo.ru/6ed2b3ba
27 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK
hopmyIbI https://m.edsoo.ru/fcdd2a2e
28 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmnoreka HOK
bopmyIbl https://m.edsoo.ru/b8a0ff2f
29 OCHOBHBIE TPUTOHOMETPUYECKHE bubnmnoreka HOK
dhopMyIibl https://m.edsoo.ru/12d1413c
90 [TpeobOpaszoBanue Bbu6moreka [JOK
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://m.edsoo.ru/e248c5fc
91 [IpeobOpaszoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
9 [IpeobpazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
93 [IpeoOpa3zoBanue bubmmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/76ce9958
94 Pemenue TpuroHoMeTpuuecKux bubmuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/6baefe 19
95 PelreHne TpUroHOMETPUYECKUX bubnmnoreka [HOK
ypaBHEHUH https://m.edsoo.ru/al1f8d141
96 Pemrenne TpuroHoMeTpu4eCcKux bu6muoreka [JOK
YpaBHEHUI https://m.edsoo.ru/65a0f2d0
97 Pemenne TpuroHoMeTpruuecKux bubmuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/0d8a770d
08 PelreHne TpUroHOMETpUYECKUX bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/cec28774
99 Pemienue TpuroHoMeTpru4YECKUX bu6muoreka [IOK
YpaBHEHUU https://m.edsoo.ru/e6eec650
100 Pemenne TpuroHoMeTpuuecKux




yYpaBHEHU I

Konrponsnas pabora:
101 "TpUroHOMETpUYECKUE BHIPAKEHUS U 1 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

[TocnemoBaTeIbHOCTH, CIIOCOOBI
102 3aJaHus [MOCIIEN0BaTEIbHOCTEN. 1
Merto MareMaTHYeCKON MHIYKIIMU

MOHOTOHHBIE 1 OIrpaHU4YCHHBIC
103 nocieaosareabHocTu. Mcropus 1
aHaJin3a 0ECKOHEYHO MaJlbIX

104 Apudmerrdeckast Iporpeccus 1

bubnunoreka LIOK
https://m.edsoo.ru/d36669{8

bubmmoteka IIOK
reoMeTpuyecKas mporpeccus https://m.edsoo.ru/1cbf72bl

105 ['eomeTpuueckas nporpeccust 1

106 beckoneuno yoObIBaroriast

Cymma OeckoHe4HO yObIBaroIie

107
reOMETPHUECKON IPOrpecCun

JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN
bu6nunorexa LIOK

108 g . D 1
POCT. HHCIO €. FOpMYyJIa CITOAHDBIX https://m.edsoo.ru/538fc437

MPOLIEHTOB

JInHeWHBIN U SKCIIOHEHIIUAIbHBIN
but6mmorekxa [IOK

109 .d . D 1
POCT. HCIO €. TEOPMYJIA CHIOAHDBIX https://m.edsoo.ru/c2627eca

IMPOLICHTOB

Hcnons3oBanne nporpeccuu 1uist
110 pELIEHNs peaIbHBIX 3a1a4 1
IIPUKJIAHOTO XapaKTepa

Kontponbnas pabora:

111 "
IlocaemoBaTenbHOCTH U




nporpeccuu”

HenpepbiBHbIe QYHKIUT U UX

112 .
CBOICTBa
113 Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB QyHKITHIA
114 CaoiicTBa yHKIIUNA HETIPEPHIBHBIX Ha
OTpE3Ke
115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpE3Ke
116 Meroa UHTEPBAJIOB [UIsl pELICHUS bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
117 Meroa UHTEpPBAJIOB ISl pELICHUs bubmmoreka [JOK
HEPaABEHCTB https://m.edsoo.ru/0adbcelb
118 MeTo MHTEPBAJIOB JUIs pEIICHUS
HEPABEHCTB
119 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX bubnmnorexa [JOK
GyHKIUH 1715 petieHus 3a1a4 https://m.edsoo.ru/0731ad3d
120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX bubnmnoreka [HOK
GyHKIUH 1715 peleHus 3a1a4 https://m.edsoo.ru/723dd608
121 [IepBas u BTOpas NpoOU3BOJHBIE bu6muoreka [JOK
GbyHKIIIN https://m.edso0o.ru/6¢8d36ff
122 Onpenenenue, reOMETPUIECKHUI bubmuorexa [IOK
CMBICJI TPOU3BOTHOM https://m.edsoo.ru/a413eca9
123 Onpez[eﬂeHHve, (bu3HUeCKUul CMBICT
IIPOU3BOIHOM
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH
125 VYpaBHeHHE KacaTeTbHOU K TpaduKy




byHKIUHA

126 [Ipon3BoIHBIE AIEMEHTAPHBIX | Bu6mumoteka [JOK
byHKIUH https://m.edsoo.ru/c7550e5f
[Ipon3BOaHBIE 3IIEMEHTAPHBIX bubmuoreka [JOK

127 . 1
byHKunit https://m.edsoo.ru/14ab3cdb

128 [IponsBogHAas CyMMBI, IPOU3BEICHUS, | bubnmnoreka HOK
YaCTHOTO M KOMITO3ULIUU (YHKITUI https://m.edsoo.ru/c12a0552

129 [Ipoun3BoHasE CyMMBI, IPOU3BEACHHUS, | bubmmoreka [JOK
YaCTHOTO M KOMITO3ULIUU (YHKITUI https://m.edsoo.ru/d598f201

130 [Ipon3BoiHast CyMMBI, IPOU3BEACHMUSI, | bubnuoreka [IOK
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI https://m.edsoo.ru/1de34d4d

131 KonTponbHas pabora: | |
"[IponzBoanas”

[ToBTOpenue, o6o0IIEHNE,

132 cucTeMaTu3alus 3HaHW: 1
"VpaBHeHus"

133 [ToBTOpenue, o600IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkun"

134 HTorosast KOHTpOJIbHas paboTa / | | bubmuoreka [IOK
Bcepoccuiickast npoBepouHas paboTta https://m.edsoo.ru/188bbf6c

135 WtoroBas koHTpoJsibHas paboTa 1 1

136 [ToBTOpenue, 0600MIIEeHNE, 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/49f1b827

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl
[IpuMeHeHne Npon3BOJHOM K
1 WCCIICIOBAHMIO (DYHKIIMH Ha 1 buGnuorexa [IOK
T https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
2 WCCIICIOBAHMIO (DYHKIIMI Ha 1 bubnnorexa [IOK
i https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOHON K
3 WCCIEeIOBaHMIO (PYHKIIMH Ha 1 Bubmiorexa IIOK
i https://m.edsoo.ru/0b41 ledd
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
4 UCCIIeIOBaHMIO (PYHKIIHH Ha 1 bubmorexa HOK
i https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
5 UCCIIeIOBaHUIO (PYHKIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
6 UCCIIEIOBaHUIO (PYHKIIHMM Ha 1
MOHOTOHHOCTB Y DKCTPEMYMBI
Haxoxaenne HaubombIIero u
7 HAWMMEHBIIIETO 3HAYCHUS 1 bubmorexa HOK
. https://m.edsoo.ru/fac78f05
HEeMPEPHIBHON (DYHKIIMHM HAa OTpPE3Ke
8 HaxosxieHre HanOoIbIIIero 1 1 bubmuorexa [{OK




HaMMEHBIIETO 3HAYCHHS
HENpepbIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAYCHHS
HETIPEepBIBHON (PYHKIIMU HA OTpe3Ke

https://m.edsoo.ru/fb6a8acf

bubnunoreka LIOK
https://m.edsoo.ru/cffcb7e5

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIEr0 3HAYCHUSA
HETPEPBIBHON (DYHKIIUU HA OTPE3KE

bubnunoreka LIOK
https://m.edsoo0.ru/d9469916

11

12

13

14

Haxoxneaue HauOoJIbLIErO U
HAUMEHDIIIEr0 3HAYCHUSA
HENpPEephIBHON (DYHKITUU HA OTPE3KE

Haxoxxaenue HanOoIbIIero u
HaVMEHBIIIETO 3HAYECHUS
HENpepbIBHON (DYHKIIUU HA OTPE3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJCHUS HAaUJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HAaXO0XJACHNS HAaWIY4IlEro peleHus B
MIPUKJIAIHBIX 3a7a4ax

bubnuoreka [{OK
https://m.edsoo.ru/ad15000e

bubnuoreka [{OK
https://m.edsoo.ru/86adcbfd

bubmmoreka IIOK
https://m.edso0.ru/13205d80

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJieJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpas3bl ypaBHEHUH
Ha KOOPAMHATHOM MJIOCKOCTH

)1 I'eomeTpuueckue oOpa3sl ypaBHEHHIA
Ha KOOPJIMHATHOM TJIIOCKOCTH
KonTponbHas pabora:

22 "UccnenoBanue GyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHOM"

7 [TepBooOpazHas, OCHOBHOE CBOHCTBO bubmmoreka [JOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢yskuii. [IpaBuna HaxoXkACHUS brbmmorexa [TOK

YHICHHH. 1P A https://m.edsoo.ru/30¢3697b
epBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX
25 ¢ysxuii. [IpaBuna HaxoXkACHUS bubmmorexa LIOK
YHKIHH. LIp & https://m.eds00.1u/391272c9
IepBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
WHTErpana
Brrunciienne onpenen€éHHOro

27 uHTerpaia no gopmyne Herorona bubnrorexa LOK

rerp pMY https://m.edsoo.ru/b9b225¢3
Jleitbuuia
Brrunciienne onpenen€éHHOro
28 uHTerpana no gopmysne Horotona Bubnmorexa [IOK
b Py https://m.edsoo.ru/b800debd
JleitbaMIA
29 [Ipumenenne nHTErpana s

HAXO0KIEHUS ILIOMIAAEH IIIOCKUX




duryp
IIpuMeHeHne nHTErpaa Ui

30 HaXO0XIeHUsI 00BLEMOB
reOMETPHUECKUX Tell
31 [Ipumeps! periennit
mudQepeHIranbHbIX ypaBHEHUH
1 [Tpumeps! pereHmit
midQepeHIranbHbIX ypaBHEHUH
MaremaTHueckoe MOJCINPOBaHUE
33 peaJbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaTbHbIX YpaBHEHHM
34 KonTponbnas padora:
"IlepBooOpa3nast u uHTETpal"
35 Tpuronomerpuueckue GyHKIUH, UX bubmuoreka [IOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/beeff646
36 Tpuronomerpuueckne GyHKIUH, UX bubnmnoreka [HOK
CBOMWCTBA U TpapuKu https://m.edsoo.ru/d2e4601b
37 Tpuronomerpruyeckue GyHKIMH, UX bubmmnoreka HOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
18 Tpuronomerpuueckue GyHKIUHU, UX bubmuorexa [IOK
CBOICTBa U Tpaduku https://m.edsoo.ru/24ab3c53
39 Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX
40 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
41 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

OTb60p KOpHEH TPUTOHOMETPHIECKHUX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPHIECKHUX
43 YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
44 Pemrenne TpuroHoMeTpu4eCKux bubnuoreka [IOK
HEPaABEHCTB https://m.edsoo.ru/5272b9al
45 Perienue TpUroHoMeTpHUUECKUX Bbu6mmoteka [JOK
HEPABEHCTB https://m.edso00.ru/0c837397
46 Pemenue TpuroHoMeTpuuecKux Bbu6moreka [JOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
47 Pemenne TpuroHoMeTpu4eCcKux bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0f903c75
KonrtponsHas padora: "['paduku
48 TPUTOHOMETPUUYECKUX (QYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI pEIICHUS bubmuorexa [JOK
IIOKAa3aTENIbHBIX HEPABEHCTB https://m.edsoo.ru/be76320c
50 OCHOBHBIE METO/IBI pEIIECHUS bubnmnoreka [JOK
II0Ka3aTEJIbHBIX HEPABEHCTB https://m.edsoo.ru/3d408009
51 OCHOBHBIE METOABI PELLIEHUS bu6muoreka [JOK
IIOKAa3aTE/IbHBIX HEPABEHCTB https://m.edsoo.ru/bd5ffOec
57 OCHOBHBIE METO/TBI pEIICHUS bubnuotexa [JOK
IoKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/cebf10c6
53 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK

Jorapu(MUUECKUX HEPABEHCTB

https://m.edsoo.ru/3034724¢




54 OCHOBHBIE METO/bI PELICHUS bubnmnoreka HOK
norapuMIUYECKUX HEPABEHCTB https://m.edsoo.ru/712ac2d9
55 OCHOBHBIE METO/IbI pELICHUS bubmmoreka [JOK
Jorapu(MUIECKUX HEPABEHCTB https://m.edsoo.ru/9e3f4bc9
56 OCHOBHBIE METO/IbI pELICHUS bubnmnoreka HOK
norapuMUYECKUX HEPABEHCTB https://m.edsoo.ru/15bclcfb
57 OCHOBHBIE METO/IbI pEUICHUS
HpPpAIMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEUICHUS
HPPALMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
HpPpAIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEUICHUS
HpPpALMOHATIbHBIX HEPABEHCTB
61 I'padmueckue MeToAbI perieHUs
HpPPALMOHATIbHBIX YPaBHEHUN
& I'paduueckue MeToabl pelIeHMs
HPPAIMOHATIBHBIX YPaBHEHUN
63 I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX YPAaBHEHHI
64 I'paduueckne MeToabI peIICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckne MeTomBI pEIICHHS
Jorapu(PMUIECKUX YpaBHEHUN
66 I'padmyeckue MeToAbI perieHUs
norapu)MHUYECKUX HEPABEHCTB
67 I'padmueckue MeToabl pemeHus

norapuMHUYECKUX HEPABEHCTB




68

69

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHEHUU

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

71

I'paduueckue METOIbI PELICHUS
MIOKa3aTeIbHBIX U JOrapu(pMUUecKux
HEPABEHCTB

72

73

74

75

KonTponbHas padora:
"UppatnmonaibHble, MOKa3aTeabHbIE U
norapu@muueckue HepaBeHcTna"

KomMriekcHele yncna.
AnreGpanyeckas u
TPUTOHOMETpHUECKast (pOpMBI 3arucu
KOMIIJIEKCHOTO YUCIIa

KomriekcHele yncna.
Anrebpanueckas 1
TpUTOHOMETpHUECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCIIA

Apudmernueckre oneparum ¢
KOMILIEKCHBIMU YU CJIaMHU

76

Apudmerrueckue ornepaum ¢
KOMIUIEKCHBIMHU YU CJIaMHU

7

N300paxkeHre KOMITJIEKCHBIX YHCET




Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

N300paskeHre KOMIUIEKCHBIX YHCEll

78 Ha KOOPJAMHATHOM IIJIOCKOCTH
®opmyna Myaspa. Kopau n-oi
7 CTENEHU U3 KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopuu n-oit
80 CTENEHU U3 KOMIUIEKCHOTO YHCiia
[IpuMeHeHre KOMIUIEKCHBIX YUCE
81 JUTSl peteHust GU3NIECKUX 1
F€OMETPUUYECKHX 3a/1a4
2 KonTponbHas padora:
"KomriekcHele yucina'
83 HarypanbHblie u 1ienbie gyucia bubmmorexa [TOK
https://m.edsoo.ru/3ceel327
84 HarypanbHsle u nensle yucna brbmmorexa [TOK
https://m.edsoo.ru/a35al131d
[IpumeHeHne NpU3HAKOB AETUMOCTH bubmuoreka [IOK
85 LIENBIX YHUCET https://m.eds00.ru/51696a67
IIpuMeHeHne MPU3HAKOB AETUMOCTH bubmuoreka [IOK
86
LIENBIX YUCEI https://m.edsoo.ru/fab81c0e
[IpuMeHeHne MPU3HAKOB AETUMOCTH
87 nenbix yucen: HOJl u HOK
[IpuMeHeHne MpU3HAKOB AETUMOCTH
88 nensix yucen: HOJl u HOK
[IpuMeHeHne NpU3HAKOB AEIUMOCTH
89 LEJIBIX YUCEJI: OCTATKH 110 MOJIYJIIO
90 [IpuMeHeHne NPU3HAKOB AEIUMOCTH

LEJIBIX YUCLJI: OCTATKH 11O MOJYJIO




HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTHU

91 LEJIBIX Yucel: anroput™ EBkimna st
pelieHus 3a/1a4 B LEeNbIX YHCIIax
90 Kontponbnas padota: "Teopust
HeNbIX yucen"
Cucrema 1 COBOKYITHOCTh
93 aBHEHUI. PaBHOCUIIbHEIE CUCTEMBI Bubmorexa [IOK
P ' https://m.edsoo.ru/b648235a
U CUCTEMBI-CIIE€CTBUA
CucremMa 1 COBOKYITHOCTh
. bubnuoreka [{OK
94 ypaBHEHUI. PaBHOCUIIbHBIE CHCTEMBI
https://m.edsoo.ru/5ab83864
U CUCTEMBI-CIIECTBHUS
OCHOBHBIE METO/IbI PELICHUS CUCTEM
95 ¥ COBOKYITHOCTEH pariMOHaJIbHBIX Bubmorexa LIOK
va p https://m.edsoo.ru/add65ee5
ypaBHEHUM
OCHOBHBIE METO/IbI PEUIEHUS CUCTEM
96 U COBOKYITHOCTEH UppallHOHAIBHBIX Bubmaorexa IIOK
va pp https://m.edsoo.ru/aa5962¢el
ypaBHEHUH
OCHOBHBIE METO/IbI PEIIEHUS CUCTEM
97 U COBOKYITHOCTEH MOKa3aTeIbLHBIX Bubmaorexa IIOK
ynv https://m.edsoo.ru/48190472
ypaBHEHUH
OCHOBHBIE METO/IBI PEIIEHUS CUCTEM
98 M COBOKYITHOCTEN MOKA3aTEILHEIX Brbmorexa IJOK
ynv https://m.edsoo.ru/2dbd3859
ypaBHEHUM
OCHOBHBIE METO/IBI PEIIEHUS CUCTEM
99 Y COBOKYITHOCTEH JIOrapu(pMUYECKUX bubmmorexa [IOK
yrIV p https://m.edsoo.ru/7ab8d17¢
ypaBHEHUM
100 OCHOBHBIE METOBI PELLIEHUS CUCTEM bu6muoteka [JOK

U COBOKYITHOCTEH JIorapu(pMUIECKuX

https://m.edsoo.ru/81cccfe9




101

102

103

104

yYpaBHEHU I

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IuyYHbIX 00JacTel HayKH U
peasIbHOM JKU3HU, UHTEPIIPETALINS
MOJIYYEHHBIX PE3yIbTaTOB

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX o01acTell HayKu U
peaJIbHOM JKU3HU, UHTEPIIPETALINS
IIOJIyYEHHBIX PE3YyJIbTaTOB

[IprMeHeHrnEe HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJ1a4 U3
pa3nuuHbIX o0aacTeil HayKu u
peanbHOM JKU3HU, UHTEPIIPETaLUs
[IOJIyYEHHBIX PE3YJILTATOB

Kontponbnas pabora: "Cucremsi
paIoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHeHUi"

bubnunoreka LIOK
https://m.edso0o0.ru/039949bf

bubnunoreka LIOK
https://m.edsoo.ru/a7d95f79

bubmmoreka IIOK
https://m.edsoo.ru/ca878deb

105

PanmonanbeHble ypaBHEHUS C
napameTpamu

106

107

ParnmonansHble HEpaBEHCTBA C
rapaMeTpamu

PanmonanbeHble cucTeMsI €
napameTpamu

108

HppannoHaiibHbie ypaBHEHUA,
HEpaBEHCTBA C TapaMeTpamMu




109

110

HppanunoHanbHble CUCTEMBI C
napameTpamu

IlokazaTennHBIC YpaBHCHU,
HCpaBCHCTBA C ImapaMETpaMu

111

112

113

Tloka3zarenbHBIE CUCTEMEI C
rnapameTpamu

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamu

Jlorapudmuueckue CUCTEMBI C
napameTpamu

114

115

116

TpuroHomeTpuuecKre ypaBHEHHUS C
rapameTpamu

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

TpuroHomeTpru4YeCKuE CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEeN peabHbIX
CUTYAali C IOMOLIbIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJENEN peaTbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM
YpPaBHEHUH € ITapaMeTpamu

119

[TocTpoenue u uccineaoBaHue
MaAaTEeMATHYCCKUX MO)IeJIefI pea.]'H)HI)IX
CUTYyallUil C MOMOIIbIO CUCTEM
YpaBHEHUH C MMapaMeTpamu




Kontponbnas padota: "3agauu ¢

120 .
rnapameTpamu
[ToBTOpeHME, 0600MIIEHNE, Bu6 LIOK
HOIHOTEKA
121 cCHCTEMAaTH3aInsI 3HAaHUH:
" ”H https://m.edsoo.ru/0312cf8¢
YpaBHeHust
[ToBTOpenue, 060061IeHNE, BuG LIOK
HOIMOTEKA
122 CHCTEMAaTH3aINsI 3HAHUH:
" ”H https://m.edsoo.ru/247d2fe7
YpaBHeHus
[ToBTOpeHme, 06001IEHNE, Bu6 110K
HOIMoTEeKa
123 CHCTEMaTH3aINsI 3HAHUH:
" t . https://m.edsoo.ru/337aad59
VYpasaenust. CucTeMbl ypaBHEHUM
[ToBTOpeHME, 0000IIECHNE, Bu6 110K
HOIMoTEeKa
124 CHCTEMAaTH3aINsI 3HAHUH:
" H” https://m.edsoo.ru/a86014el
Hepasencrtpa
[ToBTOpenue, 06001IeHNE, Bu6 110K
HOIHNOTEKA
125 CHCTeMaTHu3aIus 3HaHUM:
" H” https://m.edsoo.ru/5¢c45a60a
Hepasencra
[ToBTOpenue, o6o0IIEHNE, Bu6 110K
HOIHNOTEKA
126 CHCTeMaTH3aIMs 3HaHUM:
" H” https://m.edsoo.ru/19304aba
Hepasencra
[ToBTOpenue, o6o0mEH e,
127 cucTeMaTu3als 3HaHUH:
"[Ipon3BoaHas n €€ npumeHeHue"
[ToBTOpenue, o6o0mEH e,
128 cucTeMaTu3als 3HaHUH:
"[Ipon3BoaHas n €€ npumeHeHue"
IToBTOpenue, 06001IEHHE,
129 P o

cUCTEMATHU3alUs 3HAHUN:




"IIpousBoaHas u e€ npuMeHeHue"

[ToBTOpenue, 06001IEHNE,

130 cucrtemaTtusanus 3Hanuil: "MuaTterpain 1
U ero npuMeHeHue"

131 [ToBTrOpenue, 06o0IICHNE, 1 bubnuoreka [JOK
cucreMaTtu3aius 3Hanuit: "OyHkuun" https://m.edsoo.ru/d620c191

132 [ToBTOpeHuE, 0600MIIEHNE, 1 bubanorexa [JOK
cucreMaru3anus 3HaHui: "OyHkuun" https://m.edsoo.ru/7017196f

133 [ToBTOpeHME, 0000MIIEHNE, |
cucreMaTu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIbHAS paboTa 1 1

135 HroroBast koHTpoIbHAs paboTa 1 1

136 [ToBTOpenue, o6o0IIEeHNE, | bubmmoteka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/cead345e

OBUIEE KOJIMYECTBO YACOB I10 136 10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUS OCHOBHOI1
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

1

Yyucia U BEIUMCIIEHUA

1.1

OHepI/IpOBaTB IOHATHUAMU: PpPaAlMOHAJIBHOC H I[CﬁCTBPITCJ'II)HOC quciio,
OOBIKHOBEHHAS U JACCATHYHAsA I[p06b, ITIPOLCHTHI

1.2

BeimonHATe  apudmMeTHueckue  omepalud ¢ PalUOHAIBHBIMH |
JEHCTBUTEIIBHBIMU YU CIIAMU

1.3

BoimonHATe nprOnnKEHHBIE BEIUMCIEHMS, UCIIOJIBb3YS IIPABUIIAa OKPYTJICHUS,
JienaTh IPUKUIKY U OLIEHKY pe3yibTaTa BBIYACICHUN

1.4

OnepupoBaTh MOHATHAMM: CTENEHb C LEJIBIM II0Ka3aTelaeM, CTaHAapTHas
dopma 3amMcu AECHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
UCTIOJIB30BaTh MOAXOJAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUISA
peLIeHUs TPAKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC IIPOU3BOJIBHOIO YIJIa;
UCMOJNb30BaTh  3alMCh  HPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIIH

ypaBHeHI/IH " HECPABCHCTBA

2.1

OrnepupoBaTh TMOHSATHUSAMU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO, IIEJIOE,
parMoHaIbHOE, HPpAIMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

22

BrimonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX U WpPpallMOHAIBHBIX
BBIDAKEHMM W pelmaTbh OCHOBHBIE THIIBI LEJIBIX, PAalUOHAIBHBIX H
HPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB

24

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

2.5

MO,I[CJIHpOBaTL pCaJIbHBIC CHUTyallUM Ha A3BIKC alJir e6pBI, COCTaBJIATH
BBIPpAXKCHUSA, YpABHCHH, HCPABCHCTBA II0 YCJIOBUIO 3aJladd, HCCICIOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allliapara anre6pbl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUAMU: (QYHKIHUS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh
onpefieNieHuss M MHOXKECTBO 3HaudeHH (GyHKuuMM, rpa@ux QyHKIUH,
B3aMMHO OOpaTHbIE PYHKIIMH




OnepupoBaTh NOHATHAMU: UYETHOCTh M HEYETHOCTh (YHKIMH, HYIH

32 GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBath rpaduky QyHKIMA 111 pELICHUs] ypaBHEHUH
34 CtpouTth ¥ yuTaTh rpadMKu JUHEHHON (YHKIIMH, KBaAPATUIHOW (DYHKIIHH,
CTereHHON (YHKIUH C LEJbIM MoKa3aTelieM
Hcnonw3oBarh rpaduku (QyHKUMHA [JI1 HMCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUH 3aJad M3 JIPYrHX Y4YeOHBIX MpPEIMETOB U
peasibHOM JKU3HU, BBIpaXaTh (POpMyIaMH 3aBUCMOCTU MEX]Ty BEIMYMHAMHU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh TOHSATUSMU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas u
’ reoMeTpUYEeCcKasi MpOrpeccuu
40 OnepupoBaThb TOHATUAMU: OECKOHEYHO YyOBIBalOIIas TeoMeTpuyecKas
' nporpeccusi, cyMmMa 6eCKOHEYHO yOBbIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
43 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEW W MPOrPECCUd IS
’ pEIICHUS peasbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar i ONUCAHUA
5.2 peaNbHBIX MPOIECCOB U SBJICHHM, IPU PEIICHUU 3a7a4 U3 APYTUX yueOHBIX
MIPEAMETOB
53 OnepupoBaTh  MOHATUAMH:  ONpENEIECHUE,  TeOopeMma,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
0o0pa3oBaTeIbHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATUSMH: HaTypalbHOE, LEJI0€ YHUCIO; HCIOJIb30BATh
1.1 MPU3HAKK JEIUMOCTH ULEJIbIX YHCEN, pa3IoKEHUE YHCIIa Ha MpPOCThIE
MHOXKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTeleM
13 OrnepupoBaTh MOHATUSIMH: JIOTapU(M YHCIIA, ACCATUYHBIC U HATYpAIbHBIC
' sorapruQMsI
2 YpaBHEHUS 1 HEpAaBEHCTBA
[IpuMmeHsITH  CBOWMCTBA CTENMEHHM [UISI MPeoOpa3oBaHUs  BBIPAKEHUH,
2.1 ONEpUPOBATh TMOHATUSMH: TOKA3aTE€IbHOE YPaBHEHHWE W HEPaBEHCTBO;

pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




22

BbimonuaTe mpeoOpa3oBaHUsl BBIPAKEHUN, COAEPIKALIMX JIOTapu(MBI,
ONEepUpPOBATh TMOHATUSAMU: JIOrapu(PMUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OrnepupoBaTh MOHATHUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUW M €€ peLIeHUuE;
MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJIs PEIICHUS IMPAaKTHUECKUX
3a1a4

2.5

HaxoauTh pemieHus: mpocTeMInX CUCTEM M COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MOI[CJ'II/IpOBaTB pC€aIbHbIC CHTyallUM Ha A3BIKC anre6pLI, COCTaBJIATH
BBIpAXKCHUA, YpaBHCHHsA, HCPAaBCHCTBA M CHUCTEMBI 110 YCJIIOBHIO 3alayM,
HCCIIEA0BATh ITIOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUECM allrapara aﬂre6pbl

Oynxyun u rpaduku

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee |
HaVMEHbIIIee 3HAa4eHUs (YHKIMHA HAa TPOMEXKYTKE; UCIOJIB30BATh WX JUIS
uccrieoBanus (QyHKIMH, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAME: TPapUKU MMOKA3aTEIBHON, JOTapUPMHUUECKON |
TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHOMN
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PELICHHs YPABHEHU U HEPABEHCTB

33

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKu TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PEIICHUS] CUCTEMbI TMHEHHBIX YpaBHEHUI

34

Hcnonb3oBate rpaduku (yHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH

Hauana maTemMaTH4yeckoro aHainza

4.1

OnepupoBaTh MOHATUSMU: HEMPEPHIBHAS PYHKIIMS, TPOU3BOIHAS (DYHKIUY;
WCIIOJIH30BaTh T€OMETPUYECKUN M (DU3UYECKUM CMBICT MPOU3BOIHON ISt
peleHus 3a1a4

4.2

Haxoaute IMPONU3BOJAHBIC DJICMCHTAPHBIX (pYHKHHﬁ, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU, HACTHOI'O q)YHKI_II/Iﬁ

4.3

Hcnonb3oBaTe  NMPOU3BOAHYIO  JUIl  MCCIENOBaHMA  (YHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, MPUMEHATh pe3yJIbTaThl HCCIEAOBAHUS K
MOCTPOCHHIO IPahuKOB

4.4

Hcmons30BaTh IMPOU3BOAHYIO I HAXOXACHHA HAWITy4dYHIEro pPCIICcHHA B
MPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUSMHU: TiepBooOpa3Hass U MHTErpaj; MOHUMAaTh
reoMeTpUUecKUi U GU3NYECKUI CMBICIT UHTErpajia

4.6

Haxonuth nepBooOpa3Hble 3JI€MEHTapHBIX (YHKLINH, BBIYUCISATh HHTETPA
o popmyne HeroTona — Jleitbnuna

4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLUAIbHO-DKOHOMHUYCCKOI'0 U
(I)PBH‘ICCKOFO XapaxkTepa, CpEACTBAMU MATEMATUYCCKOTI'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Kox
1 Yucna v BIYKCICHUS
Panuonanpnple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, TMPOLIEHTHI,
11 OecKOHEeUHbIe NepUOANYECKHE IpoOU. Apr(pMeTHYECKHEe ONepalliy ¢ palOHAIbHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BelpakeHUi. [Ipumenenue npobeii u mpoueHToB
JUISl peIIeHUs] IPUKIIAIHBIX 3aJ1a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUI U peaJlbHOM KU3HU
JelicTBuTenpHble Yncia. ParoHanbHble M MppalOHaIbHbIE YUCia. ApupMeTHIecKrue
1.2 | omepamuu ¢ JecTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYTJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenenb ¢ niensiM nokaszareneM. CtangapTHas popmMa 3anucH AeCTBUTEFHOTO YHCIA.
1.3 | Hcnonp3oBaHue nmoaxoasuieil GopMel 3amucu IeHCTBUTENBHBIX YUCEN JAJS peIleHUs
NPAaKTUYECKHX 3a/1a4 U IPEACTaBICHUS JaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apu@meTuyecKuMu
' KOPHSIMU HaTypaJlbHON CTENEHU
15 CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30OBaHUS
5 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
' hopmyJIbI
)3 VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
2.4 | Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenne TpUrOHOMETPUUYECKUX YPABHEHUM
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3INYHBIX 001aCTe HAYKU U peallbHOM KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. ['paduk QyHkmuu. BzaumHOo oOpaTHbIE
' GyHKIH
19 Ob6nacte ompeneneHUss M MHOXKECTBO 3HadeHMd QyHkuuu. Hynmm QyHkuum.
' [IpomexyTkH 3HaKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 Crenennas (yHKIMS ¢ HaTypalbHBIM U TIENBbIM TTOKa3aTeneMm. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs -0l CTENEHH

34

Tpuronomerpudeckas OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (YHKIUN
YKCJIOBOTO apryMeHTa

Hauvama MmaTemMaTH4ecKOro aHajn3a

4.1

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs  IOCIACAOBATEILHOCTEH. MOHOTOHHBIC
MOCJIEOBATEIbHOCTH

4.2

Apudmerndeckass u TreoMeTpuueckas mporpeccud. beckoHeyHO —yObIBaromas
reomerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAalOIIeH TI'€OMETPHUYECKON
nporpeccur. @dopmyna CIOXKHBIX NPOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pellleHus peaJbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa

MHuoxecTBa 1 10oruKa

5.1

MHoxecTBO, omnepauuu Haja MHoxecTBamu. [luarpammsl Oiinepa — Benna.
[IpuMeHeHHEe TEOpPEeTHMKO-MHOKECTBEHHOIO —ammapara Juisi ONHUCAaHMUS  peajbHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX yUEeOHBIX MPEIMETOB

5.2

OHpe,I[eJ'ICHI/IC, TCOPEMaA, CIICACTBUC, 10KA3aTCILCTBO

11 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

1

Yucna ¥ BRIYUCICHUS

1.1

Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

1.2

Cremnens ¢ palluOHAJIBHBIM ITOKA3aTCJICM. CBolicTBa CTEIICHU

1.3

Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI

2

YpaBHEHHs 1 HEPABEHCTBA

2.1

[TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIIMX JIOTapU(HMBI

2.2

[Tpeobpa3zoBaHre BbIpaKEHHM, COIEpKALUX CTENEHH C pallMOHAIbHBIM MOKa3aTelleM

2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

2.5

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA

2.6

CucreMsl TMHENHBIX YpaBHEHM. Pelienne npukiaaHbIX 3a7a4d ¢ IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

2.7

CucTteMsl 1 COBOKYITHOCTH pPAallMOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

2.8

IIpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEeMAaTHYECKUX 3a]1a4
W 3aJ1a4 U3 pa3IMuHbIX o0acTell HAyKH U peasibHOM KU3HU

OYHKIMH U TpaduKu

3.1

Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLIUH.
MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbliee M HauMeHblee 3HAUYEHUE
(GYyHKLINU Ha TPOMEKYTKE




3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
33 [TokazarenbHas u orapupmMudeckas QyHKINU, X CBOHCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB QyHKIUN I UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YYeOHBIX INPEIMETOB H
peaabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepsiBable QyHKIMH. METO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [TpousBonnas Gpynkiuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON
43 [Tpou3BosHBIE 3yEeMEHTAPHBIX (QYHKIUH. DOpMyibl HaXOXICHHUS TPOU3BOIAHOM
' CYMMBI, IPOU3BEICHUS M YaCTHOTO (YHKIUN
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HauOONbIIEro M HAaMMEHbBLIEro 3HaYyeHUs (QYHKIUU Ha
OTpe3Ke
[TpyumeHeHre TPOU3BOJHON AJI HAXOXKACHUS HAWIYYIIEro PEUIeHHs] B MPUKIATHBIX
4.5 3ajavax, JUig OIpeAeNeHUs CKOPOCTH Ipoliecca, 3agaHHoro ¢GopMynoll win
rpagukoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpai, ero reomeTpuyeckuil U1 GuU3NYECKuil cMbICI. Bbluncienue uHTerpana mno

dbopmysne Hetotona — JleiiOuuma




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 ¢GOopMyJIUpPOBaTh M ONEPUPOBATh IOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TEeopeMa, CIEeACTBHE, CBOICTBO, IpPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PallMOHAJIBHOE YHUCIIO, WPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJbIX, PALHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JIenuTenb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIDQKEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, TreoMCTPpHUICCKaA




nporpeccusi, OECKOHEYHO yObIBalomass TeoMeTpuyecKash MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, onpeaenauTeslb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbI C IApaMCTPOM; IPHUMCHAIATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
UHTETpal; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATH  TNPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHUE MHCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEA0BaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJbIIME M HAUMEHbIIHWE 3HA4YeHUs QYHKIHM; CTPOUTh
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3UYeCKUX 3a/lavax; HAXOJIWUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpania; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMS (DYHKUWH, JTUHEWHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (YHKUMH Ui peIIeHHs] ypaBHEHHIH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIOBUIO 3aJa4yHd, HUCCIIEN0BATh IIOJYYEHHOE PCIICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh pPE3YIbTAaTOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAUaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe HU3BJIEeKaTh, MHTEPIPETUPOBATH
uH(pOopMalLKIo, NMPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKaIOIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB U SBJICHUH; NPEACTABIATh
uHpOpMaNMi0O C TOMOIIBI TabJWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpaduUyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUueCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUUeCKHX METOJ0B, HPUMEHSTH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, hopmyny beprysmm, koMOuHaTopHbIe (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENWYHMHBI, (QYHKIHMH  pacupelesieHHss W TUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3a]ad; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM YroJj, CKPEeLMBAIOLIMECS IPSIMbIE, apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un

10

YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTYpBI, 00BbEM (QUTYHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMUIbI, TPU3MBI, KOHYyca, LUIMHApPA, OO0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHyCa; YMEHHE CTPOUTbh CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh  TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHYECKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 JIPYTUX YUYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITUYUHBI
(mMHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJb MOBEPXHOCTH), HCHOIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHApA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUISIICIIUIe/Ia, MUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,I[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATH NOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIsA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie yncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
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 TTapaMeTpamMu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




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

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHHUMYMBl QyHKIuH. Haumbonbpliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CreneHHass GyHKIMS C HaTypaJbHBIM M II€JBbIM TOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CLIOCOOBI 3a4aHHUs OCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxnenne HanOONbIIero 1 HauMEHBILEro 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 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHats! 1 BEKTOpHI




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: anredpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
Anrebpa u Havasia MaremaTuueckoro ananusa. 10-11 kimacc. Anumos 11.A.,
Konsrun F0.M., TkaueBa M.B. u np. AxumionepHoe o611ectBo «3narenbcTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Martematuka: anreOpa 1 Hayajla MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHUSI
Anre0pa u Hauana matematuyeckoro anainusa 10—11 knaccel. Metoguueckue
pexoMeHanuu kK yueOnuky III. A. Anmumona u ap. / M.B.Tkauesa,
H.E.®énopoBa— M. : [IpocBenieHue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

1 bubnaunoreka LHOK https://m.edsoo.ru/

2 https://uchitelya.com/matematika/

3 https://urok.1sept.ru/

4 https://resh.edu.ru/

5 https://4ege.ru/gia-matematika/
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