[Tpunoxenue

K OCHOBHOM 00pa30BaTeIbHOM ITporpaMme
yPOBHsI OCHOBHOTO 00111ero 00pa3oBaHHs
(Proc CO0O)

MyHHIHMTIAIBHOE ABTOHOMHOE 0011e00pa30BaTeIbHOE YUPEKICHHE
«Cpeansis o6meobpazoparenbhas mkona Ne3 umenu Msana MBaHoBu4a PRIHKOBOTO»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIAIO

Ha 3acesanuu [IIMO yuurenei Ha 3ace/laHuu Jupextop MAOY «COIII Ne 3
MaTeMaTHKH U HHPOPMATHKH [1e/1arori4ecKoro cosera umeHu Poigkosoro U.W.»
Pykosowmresns [IIMO MAOY «COIII Ne3 /B7 w4 C.B. Jlextepéna

Z.r) J1.B. Hukonaesa

oo NG 1 uM. U.U.PbIHKOBOTO» np”l(q@"NQ 850 -O
( 1 Ne
”p 20 08.2025 HPOTOKOII No 1 oT 29.08.2025
oo 29.08.2025

PABOYAS ITPOTPAMMA

1O YYEBHOMY NIPEJIMETY
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A
JUISI OBYYAIOIIIUXCSI 10-11 KJIACCOB
(Yriy0JieHHbIH YPOBEHb)

(ID 9798538)

CocraButenu: Muxaiinnna E.B.,
YUYUTEIh MaTeMaTHUKHU

Meruon, 2025



MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJsiee 3HAYMMBIX B IpOrpamMMme CpelHero oOIero oOpa3zoBaHUs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTOpas (OpMYIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ausredbpa M Hadajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE W HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHHOW KOHIIEHTpPAIlMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BaTENbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaroOIIMMCs MHOKECTBAa HATYypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEllICHUs] pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH ()YHKIIUH.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX cTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHMI paCHO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS DJTUX MOJENEH C TOMOIIBIO ammapaTra aireOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I PEeIIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TNPUKIAAHBIX 3a7ad
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U PeaJbHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppaIMoHaIbHBIX YPaBHCHUI.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHUE OINPEACIUTENS I PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUI W HEpaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komnosumms gyskiuit. I'paduk  QyHkImu. SiaemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliiee 1 HauMeHblllee 3Ha4eHUs PYHKIIUN HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENeHM Kak (QYHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchui. JIMHEWHBIN U 3KCIIOHEHIMANBHBIN pocT. Yncno e. Popmyia CI10KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  GyHKiud.  [IpousBomHas  cymMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPH PELICHWH 3a1ad U3 JPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTAaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKaX, TEXHOJOrusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  NPOodEeCCHOHAIIBHOW  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

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

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTa, SBIICHHS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUSA, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOlecca, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

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

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUICHHS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoOBBIX GopMax paboThl (00CykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pPAaIlMOHANIBHOE YHCIIO, OECKOHEUHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMUCIICHUS, TTpaBUjIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOILBI0 MAaTpULl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KoMmmno3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHBIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOoKazareneM, rpapuk CTEeNeHHOW (YHKIMHM C HAaTypaJlbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJI PELIEHUS peajbHBIX 3aJad IMPUKIIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (PYHKIHMU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: TIEpBasi U BTOpas IMPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSIMU: OIpENeNieHHue, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHWS Tpoliecca, 3aJaHHOro (OpMYJIOH WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
MHo0XecTBO, Onepaliy Ha,
1 > OTepatt . g 1 https://m.eds00.ru/1255f795
MHOKECTBAMH M X CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1 https://m.edsoo.ru/83bfefd5
[IpuMeHeHne TeopeTUKO-
3 MHOKECTBEHHOT0 amnrapara Jjis 1 https://m.edsoo.ru/balad981
perieHus 3ana4y
PannonanpHbIc yncia.
OOBIKHOBEHHBIE U JECITHYHBIE IpOOH,
4 A AP 1 https://m.edso0.ru/c6418b52
MPOIICHTHI, OECKOHEUHBIE
MepUOANYECKHE Ipodu
ParmonanbsHbie yncna.
OOBIKHOBEHHBIE U JECITUYHBIE IPOOH,
5 A P 1 https://m.eds00.ru/673172bf
MPOIICHTHI, OECKOHEUHBIE
MePUOINYECKHE Tpodu
[IpumeHnenue npoOeli 1 IPOIIEHTOB
6 P P pott 1 https://m.edsoo.ru/cbd8277d
JUTSl peIIeHUs IPUKIIAHBIX 3a/1a4
[Ipumenenne npoOeit 1 MPOIICHTOB
7 P AP pot 1 https://m.edsoo.ru/b4e281fd
JUTS peIieHUs MPUKIIATHBIX 3a/1a4
JlelicTBUTENbHBIC YHCTIA.
8 PanvonaneHbIE M MppalMOHAIBHBIE 1 https://m.edsoo.ru/14c4868a

qucia



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a

Apudmerndeckre onepaum ¢
JEHCTBUTEILHBIMH YHCIIAMH

https://m.edsoo.ru/abc2d62f

10

11

12

Mopnynb A€CTBUTENBHOIO YHACIIA U
€ro CBOMCTBA

[TpubnuxEHHBIC BRIYUCIICHUS,
MpaBWJIa OKPYTJICHUS, IPUKU]IKA U
OLICHKA pe3yJibTaTa BHIYUCICHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIPOOHO-pallMOHANILHBIX YPAaBHEHUHN U
HEPaBEHCTB

https://m.edso0.ru/37b24378

https://m.edsoo.ru/d83a96ca

https://m.edsoo.ru/99b5ac47

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEpPaBEHCTB

https://m.edsoo.ru/143d7cal

14

15

16

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
TpOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOrouseHb! C HeTbIMHA
koapdunmentamu. Teopema Bueta

https://m.edsoo.ru/e3d2ad84

https://m.edsoo.ru/1c7alba5

https://m.edsoo.ru/ff149ca8

17

Pemenue cucreM TUHEHHBIX
YpaBHEHUU

https://m.edsoo.ru/55fa9bfa

18

19

Pemenue cucrem JIMHERHBIX
YpaBHEHUI

Marpuia cucTeMsl JTMHEUHBIX

ypaBHeHU. OnpenennuTenb MaTpHULIbI
2x2, ero reOMETPUYECKUI CMBICI U

https://m.edsoo.ru/lc76cbca

https://m.edsoo.ru/ee5¢c2192



https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378
https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192

CBOﬁCTBa; BBIYMCJICHHUEC €TI0 3HAYCHUA

20

21

22

Onpenenurenb MaTpUIBI 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €0 3HAYCHUS

[Ipumenenue onpenenuTens s
pEIIeHUs CUCTEMbI JIMHEWHBIX
ypaBHEHUU

Pemienune npuknagHbIx 3a1au c
IIOMOILBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/b128febl

https://m.edsoo.ru/f67bed83

https://m.edsoo.ru/aa76e19a

23

Pemenune npukinaaHeix 3amay ¢
TTOMOIITBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/e49a9dcl

24

KonTponbhas pabora:
"PanonanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHH"

https://m.edsoo.ru/5b4ba92e

25

26

OyHKIMA, CIOCOOBI 3aJaHUS
¢byskun. BzaumHo oObpaTHbie
¢bynxun. Komnosunus pyHknuit
I'padux GpyHKIMU. DIEeMEHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIMH

https://m.edso00.ru/3572687c

https://m.edsoo.ru/18c5661b

27

OO6macth ornpeesieHust © MHOXECTBO
3HayeHu pyHkuuu. Hymn QyHkmm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

https://m.edso00.ru/69a4e756

28

UeETHbie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue GyHKINU.
[IpomeXyTKM MOHOTOHHOCTH

https://m.edsoo.ru/71218abf
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byHKIIUN

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 Haubonbiiee 1 HanMEHBIIIEE https://m.edsoo.ru/78811d9%e
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
JInuei OHo-

30 HHefI Hasl, KBaIpaTIAHasd 1 APOOHO https://m.edsoo.ru/dfa228e8
nuHerHas QyHKITUU
9

31 JIEMCHTAPHOT HCCIICAOBANHE 1 . https://m.eds00.ru/75c82289
MOCTPOCHUE IPaPUKOB ITUX HYHKIIUNA
9

32 /IEMCHTAPHOC HCCIICAOBANHE 1 . https://m.edsoo.ru/44e7e845
MOCTpOeHHE TPadUKOB ITHUX QYHKIUN
C )

33 TEHCHD € HETIRIM HTOKA3ATEICM https://m.edso0.ru/6364696a
bunom HerotoHna
C .

34 TETICHD € HEBIM TToRasateIeM https://m.edsoo.ru/1933a74a
bunom HeroTona
Crenennast pyHKIUS C HATYPaTbHBIM

35 M TIeBIM TT0Ka3areieM. E€ cBoiicTBa n https://m.edsoo.ru/b2a46ef9
rpaduk
Konrtponbnas pabora: "Crenennas

36 N . https://m.edsoo.ru/24c794c5
¢ynkuus. E€ cBoiicTBa u rpapux”
A .

37 pH(bMeTmf CHH KOpeHb . https://m.edsoo.ru/bdc5ac39
HaTypaJbHOM CTENEHU U €ro CBOMCTBA
A .

38 pH(bMeTmf CHH KOpeHb . https://m.edsoo.ru/25ff7722
HaTypaJbHOW CTENEHHU U €r0 CBONCTBA
[Ipeobpa3oBaHUs YHCIOBBIX

39 BBIPAYKEHH, COIEPKALLUX CTEIIEHU U https://m.edso00.ru/3673781c
KOpHU
I1

40 PeODPA30BAHMS HNCIOBLIX https://m.edsoo.ru/dea3b98e

BBIpa)KCHI/II\/'I, COACPpKAIUX CTCIICHU U
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KOpHHU

41

42

43

[Ipeobpa3oBaHus YUCIOBBIX
BBIPXKEHUH, COJEPKALUX CTEIICHU U
KOpHU

WppanmonanbHble ypaBHEHHUS.
OcHOBHbIE METOBI PELICHUS
UPpalMOHATIBHBIX YpaBHEHUI

WppatmonanbHble ypaBHEHHUS.
OcHOBHBIE METOBI PELICHUS
UppalMOHATIBHBIX YPaBHEHUI

https://m.edsoo.ru/1b14b4d6

https://m.edsoo.ru/26ad77de

https://m.edso0o0.ru/al276618

44

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELLICHUS
UPPaLMOHAIIBHBIX YPaBHEHUI

https://m.edsoo.ru/b2578f49

45

46

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UppaloHAIbHBIX YPaBHEHHH

https://m.edsoo.ru/87b79e5d

https://m.edsoo.ru/4bb9262e

47

PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/4ed62431

48

49

50

PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

CoiicTBa u rpaduk KOpHs N-0if
CTEINEeHH KaK QYHKIUN 0OpaTHOM
CTETIEHH C HaTypaJbHbBIM [TOKa3aTeIeM

CaoiicTBa 1 rpaguk KOpHsI N-oi
CTEIEeHH KaK (QYHKIIUN 0OpaTHOM
CTEIIEHH C HaTypaJbHbBIM [TOKa3aTeleM

https://m.edsoo.ru/da65eaac

https://m.edsoo.ru/2aeca91f

https://m.edsoo.ru/942e9baf

51

Kontponbnas padota: "CBoiicTBa u

https://m.edso0.ru/21f372b4
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rpaduK KOpHS N-OH CTETICHH.
HppannonanbHbie ypaBHEHUA"

Crenenb ¢ palliOHATbHBIM

52 . N https://m.edsoo.ru/92cdb3eb
MoKazaTeyieM U e€ CBOHMCTBa
CrteneHb ¢ palOHAIBHBIM

53 patt . N https://m.edsoo.ru/b3e63dd3
IoKa3aTelieM U € CBOMCTBA
CreleHb ¢ panoHAIbHBIM

54 patt . . https://m.edso0o.ru/c688a2e5
IoKa3aTelieM U ¢ CBOMCTBA
Iloka3zarenpHas KIIus, €€ CBOMCTBA

55 Pymicu https://m.edsoo.ru/e54932a2
u rpadux
Hcnons3oBanue rpaduka GyHKIUN

56 . https://m.edsoo.ru/ae2f6e85
JUIS pellieHus] ypaBHEHUN
Hcnons3oBanue rpaduka KIIMU

57 rpad . Pymu https://m.edsoo.ru/e59ed2el
JUTS pellieHUsl YpaBHEHUH
IToka3zaTenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IBI PEIICHUS https://m.eds00.ru/66434be6
ITOKA3aTENIbHBIX YPAaBHEHUI
[TokazaTenbHbIe ypaBHEHUS.

59 OCHOBHBIE METO/IbI pEUICHUS https://m.edsoo.ru/2b55a65f
ITOKA3aTENIbHBIX YPAaBHEHUI
[TokazaTenbHbIe ypaBHEHUS.

60 OCHOBHBIE METOABI PELLIEHUS https://m.edsoo.ru/ca5h5663
MOKa3aTeIbHBIX YPABHEHUI
KonTponbnas pabora:

61 "ITokazarenpHast PYHKITHS. https://m.eds00.ru/981bd484
IlokazarenbHble ypaBHEHUS"
Jlorapudm uncia. CBolicTBa

62 puc https://m.eds00.ru/6996b38a

nmorapupma
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Jlorapudm uucna. CoiicTBa

63 https://m.edso0.ru/32c74b52
nmorapupma

64 Jlorapudm uucna. CeoiicTsa https://m.edsoo.ru/9ce4e695
norapudma

65 JleCATHUHEIC H HATYpalbHEIC https://m.edsoo.ru/b83ab9f5
sorapudmpl

66 JleCATHHHEIC H HATypaNbHEIC https://m.edsoo.ru/dd5c15f2
sorapudmpl
N o

67 peobpasosanue BLpaxeHuil, https://m.edsoo.ru/e89a71d1
COZIepIKALIHX JIOTApU(MBI
IIpeo6 i

68 PEODPASOBARHC BLIPICHIH, https://m.edsoo.ru/b54bf4ab
COJIepIKaIMX Jorapudmbl
IIpeo6 5

69 DEODOPA3OBANME BLIPBRCHHH, https://m.edsoo.ru/e4e7668f
COZIepIKALIHX JIOTapU(MBI

70 Horfl pudmirieckas pymxius, o8 https://m.edsoo.ru/c73dac79
CBOMCTBa U rpadukK
1 .

71 Or? pudmirieckas ysKiuus, e& https://m.edsoo.ru/8f13f8a4
CBOMCTBA U TpaduK
4!

72 CrioMb30BaHHe rpaduKa GynKiHn https://m.eds00.ru/4fd8798h
JUTS PEIICHUs] ypaBHEHU I
4!

73 CHIOTL3OBATHC TP aq)HKfl ymKun https://m.edsoo.ru/dc551efd
JUTSL PEIIeHUs] yPaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OCHOBHBIE METOABI PELLIEHUS https://m.eds00.ru/24475d87
JorapupMHUUECKUX YPaBHCHHUN
Jlorapudmudeckue ypaBHEHHS.

75 OCHOBHBIE METO/IbI pEUICHUS https://m.edsoo.ru/754h14c8

JorapupMHUECKUX ypaBHEHUN
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Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METO/IbI pEIICHUS https://m.eds00.ru/96138576
Jorapu(MUUECKUX ypaBHEHUI

77 PaBHOCHIILHbIC MEpeXO/Lb! B pfmeHHH https://m.edsoo.ru/87c45ab8
norapu)MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHEIC NICPEXOMEI B pfmeHHH https://m.edsoo.ru/23de51d3
Jorapu(MUUECKUX ypaBHEHUI
KonTponbHas pabora:

79 "Jlorapudmuueckas GyHKIHS. https://m.edso0o.ru/85a69d2c
Jlorapudmuueckue ypaBHeHus"

80 CHi1yc, KOCHHYC, TAHIEHC It KOTAHTeHe https://m.eds00.ru/5353993d
YKCJIOBOTO apryMeHTa

81 CHityc, KOCHHYC, TAHTEHC H KOTAHTCHC https://m.eds00.ru/467176b5
YKCJIOBOTO apryMeHTa
A

82 PCHIYC, apRIKOCHHYC I apKTARTCHE https://m.eds00.ru/3bd79b2b
YHICIIOBOTO apryMeHTa
A

83 PROHUIYC, apRKOCHITYC H apKIaHTeHe https://m.eds00.ru/e588666f
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OINpeIETICHUE TPUTOHOMETPUYECKHUX https://m.eds00.ru/8732a6b8
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 ONpeACIICHUE TPUTOHOMETPUUECKUX https://m.eds00.ru/8985f3f8
(YHKIUI YMCIOBOTO apryMeHTa
O

86 CHOBHBIC TPUTOHOMETPHHICCKHE https://m.edsoo.ru/1876a71f
(bopMmyIbI

87 OCHOBHbIE TPHIOHOMCTPH|CCKHE https://m.edsoo.ru/ba6b3e3e

(bopMyIIbI



https://m.edsoo.ru/96138576
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OCHOBHBIE TPUTOHOMETPUUECKHE

88 https://m.edsoo.ru/9ed2eee4
hopmyIbI

89 OCHOBHBIE TPUTOHOMETPHHCCKHE https://m.edsoo.ru/6acdea85
bopmyIbl

90 Ipeodpasosanme . https://m.edsoo.ru/e73bfc21
TPUT'OHOMETPHYCCKUX BBIPAKCHUN
IT

91 peobpasosarne . https://m.edsoo.ru/a3ec7eal
TPUT'OHOMETPHYCCKUX BBIPAKCHUN

92 lpeobpasoparnne . https://m.edso0.ru/294de3d6
TPUTOHOMETPUUIECKHUX BBIPAKECHUU

93 Ipeodpasosanme . https://m.edsoo.ru/8a7943db
TPUTOHOMCETPHYCCKHUX BbIPA)KCHUU
P

94 cHicHue TpHFOHOMeTqueCKHX https://m.edsoo.ru/8bda54be
YpaBHEHUHU

95 Peurene TpHFOHOMeTqueCKHX https://m.edsoo.ru/3b3fcef4
YpaBHEHUHU

96 Pemere TpHrOHOMeTqueCKHX https://m.eds00.ru/16233155
YpaBHCHHUU
P

97 cHlierue TpHrOHOMeTqueCKHX https://m.edsoo.ru/c7eedb68
ypaBHeHI/II/I
P

98 crienne TpHrOHOMeTqueCKHX https://m.edsoo.ru/17efeea?
ypaBHeHI/II/I
P

99 cHicHme TpHFOHOMeTqueCKHX https://m.edsoo.ru/c7fa9769
YpaBHCHHUU
P

100 cHlierue TpHrOHOMeTqueCKHX https://m.edso0.ru/452282d8
ypaBHeHI/II/I
K :

101 OHTpOIbHAs padoTa https://m.edsoo.ru/e5¢9db1b

"TpUroHOMeTpUYECKHE BBIPAKEHUS U
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TPUTOHOMETPUUECKHE ypaBHEHUS"

HOCJ’IGI[OB&TGJ'IBHOCTI/I, CIOCOOBI

102 3aJaHus MMOCIIeI0BATEIbHOCTEH. https://m.edso00.ru/15f53b52
Meroa MaTreMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE U OTPAHUYECHHBIE

103 rocJenoBaTeaIbHOCTH. McTopus https://m.edsoo.ru/8b2841f5
aHajan3a OCCKOHEYHO MaJIbIX

104 Apudmerraeckast Iporpeccus https://m.edso00.ru/7125ba54

105 I'eomeTpuueckas nporpeccust https://m.edsoo.ru/9eladeff

106 Beckoneno ybpisaiontas https://m.edso0.ru/9b6297a8
reoMeTpuyeckast Iporpeccus

107 Cymma 6eCKOHqu HO ybpiBaoweH https://m.edso00.ru/6a2f764b
T€OMETPUUYECKON TTPOTPECCUH
JInHENHbBIH U DKCOOHEHIIMATIbHBIN

108 poct. Yuncno e. Dopmyiia CIIOKHBIX https://m.edsoo.ru/7c496ecl
MIPOIICHTOB
JInHeNHBIN 1 SKCIIOHEHIIUAIbHBIN

109 poct. Hucno e. @PopMyiia CI0KHBIX https://m.edsoo.ru/2e3b6f82
MIPOLIEHTOB
Hcnons3oBanue nporpeccun 1uist

110 pEILIEHNs PeAbHBIX 3a7a4 https://m.eds00.ru/8431614d
MIPUKJIAJHOTO XapaKTepa

111 Kontponkras padora: https://m.edsoo.ru/e4cc3c8f
"[TocnenoBarenbHOCTH U TIporpeccun’

112 HenvpemeHme (X https://m.edsoo.ru/c713449d
CBOMCTBA

113 Totika paspeIBa. ACHMIITOTEL https://m.edso00.ru/72834b6d

rpaduKoB PyHKIIHIA
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CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA

114 https://m.edsoo.ru/518fd95d
OTpe3Ke
Croii o

115 BOHCTBA (YHKLHH HENIPCPIBHEIX Ha https://m.edsoo.ru/6aa2242c
OTpe3Ke
M

116 CTOR MHTCPRATIOR [UIA PEILEHA https://m.eds00.ru/983c4bf7
HEPaBEHCTB
M

117 STOA HHTCPRATION JUB pettetit https://m.edsoo.ru/79dcc343
HEPaBEHCTB
M

118 CTOM MHTCPBATIOB JUIA PCILICHUA https://m.edso0.ru/42262dbf
HEPaBECHCTB
n .

119 pHMer FHE CROMOTE HENPEPRIBHBX https://m.edsoo.ru/ca96725f
GyHKIUH 1715 peteHus 3a1a4y
I o

120 pHMerHHe CBOUCTB HETPCPBIBHBIX https://m.eds00.ru/17286267
(GyHKIMN 1715 pelIeHus 3a1a4
IT

121 cpBas i BTOpas HPOUSBOAHBIC https://m.eds00.ru/a966531b
byHKIIH
0 .

122 HPCACIICHHS, reOMve TpHHbCIT https://m.edsoo.ru/bfb748b1
CMBICIT TPOU3BOIHOM
0 o

123 HpeHeHeHHf’ (usuraeckuii cMbica https://m.edsoo.ru/4c2b1416
IIPOU3BOJHOU
v o

124 PABHEHHE KacaTenbHOH K rpaduky https://m.edsoo.ru/bfc1b543
byHKIIH
v .

125 PABHEHHE KACATCILHON K Ipaguicy https://m.edsoo.ru/912be4f3
GbyHKITII
IT

126 pomB?HHHe HIICMCHTAPHBIX https://m.edsoo.ru/3226affc
byHKIHIT
IT

127 POHSBOIHBIC STCMEHTAPHEIX https://m.edsoo.ru/87a6f8a5

byHKIHIT
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[Ipou3BoHast CyMMBl, IPOU3BEICHMS,

128 . 1 https://m.edsoo.ru/26fa41b9
YaCTHOTO M KOMITO3HIIUU (YHKITHI
IT

129 POHSBOAHA CyMMH!, nponsBentem, 1 https://m.edso0.ru/44876d3a
YaCTHOTO M KOMITO3UIIUU ()yHKITHI
I1

130 DOMSBOAHAT CyMMBT, npon3Bez[teHﬂ, 1 https://m.eds00.ru/3984aa6¢c
YaCTHOTO M KOMITO3UIIUU (YHKITHI

131 KonTponbnas padora: "[IpousBonnas” 1 1 https://m.edsoo.ru/cd83e15d
[ToBTOpeHME, 0000MIIECHNE,

132 CHUCTEeMaTHu3aIvs 3HAHWM: 1 https://m.edsoo.ru/aecb94ba
"VpaBHeHus"
[ToBTOpeHME, 0000IIECHNE,

133 . " 1 https://m.eds00.ru/6¢985843
cucreMaTu3anus 3HaHui: "D yHKIun

134 HToroBast KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/4b13ba64

135 HroroBast koHTpoIbHAs paboTa https://m.edsoo.ru/df719817
IT 000

136 OBTOPERHE, 000 meHPVIe’ 1 https://m.eds00.ru/48271c3c
CHUCTEMAaTH3alMsl 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
°
Jlj;-n Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue fI[:;‘?EHI/IH :)I;l[()l:ll:())]]z:feﬂbﬂble
padoTshI padoThI pecypeni

[IpumeHeHnre nporu3BOIHON K

1 HCCIIeI0BaHMIO (DYHKIIMI HA 1 https://m.edsoo.ru/72b24fd7
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K

2 UCCIIeIOBaHMIO (GYHKIIUH Ha 1 https://m.edsoo.ru/alc89b24
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHON K

3 WCCJICIOBAaHMIO (DYHKITHI Ha 1 https://m.edsoo.ru/c165191e
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprMeHeHne nNpon3BOIHON K

4 MCCIIeI0BaHUIO (QYHKIIMI Ha 1 https://m.edsoo.ru/787del7d
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

5 MCCJIEIOBaHUIO (QYHKIIMI Ha 1 https://m.edsoo.ru/b4fdf8fe
MOHOTOHHOCTH U IKCTPEMYMBI
IIpuMeHeHne MpoOU3BOJHON K

6 UCCIIeIOBaHMIO (PYHKITHI Ha 1 https://m.edsoo.ru/d4a7b6f7
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanOoOJIbIIETO 1

7 HaWMEHBILIETO 3HAYEHUS 1 https://m.edsoo.ru/4c15f33d
HENPEePBHIBHON (DYHKIIUU HA OTPE3KE

8 Haxoxnenne HanOobIIero u 1 https://m.edsoo.ru/a4f28db4



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d
https://m.edsoo.ru/a4f28db4

HAaWMEHBILIETO 3HAYCHUS
HENpephIBHON (YHKIIUU HA OTPE3Ke

10

11

Haxoxxnenne HanOOIBIIETO U
HaMMEHBIIIET0 3HAYCHUS
HENPEePBIBHON (DYHKIIUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro 1
HaMMEHBIIIEr0 3HAYECHUS
HETPEPHIBHON (PYHKIIUU HA OTPE3KE
Haxoxaenne HauOoIbIIErO U
HaMMEHBIIIEr0 3HAYECHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

https://m.edso00.ru/36697f39

https://m.edso0.ru/77268c2b

https://m.edsoo.ru/7bal1134

12

Haxoxnenne HanOopIIero u
HAWMEHBIIEr0 3HAYECHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

https://m.edsoo.ru/b8438d9b

13

[IpuMeHeHne Npon3BOIHON s
HAXO0X/ICHNS HAaWIY4IlIero pemeHus B
MPUKIIAIHBIX 3a7auax

https://m.edsoo0.ru/9c594e6d

14

15

16

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUS HAaUTYy4YlIEro pelieHus B
MPUKJIAJIHBIX 3aa49ax

IIprMmeHeHre nporu3BOAHOM ISt
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyYIION UK
rpaduxkom

[Ipumenenre npou3BOIHOM 1S
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOopMYIIOi UITH
rpadpukom

https://m.edsoo.ru/b27235ee

https://m.edsoo.ru/59e47d67

https://m.eds00.ru/971f5943



https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943

17 Komnosunus ¢pyHkuumit https://m.eds00.ru/25a29552

18 Kommo3zurust ¢hyHKImii https://m.edsoo.ru/8d86b63b

19 Kommozumus ¢pyHKIui https://m.edsoo.ru/6cf3dbe4

20 reOMeTqueCKHevO@ a3bl ypaBHCHIH https://m.edso0.ru/5964bd28
Ha KOOPJMHATHOW MJIOCKOCTH

21 FeOMeTqueCKHeUOfSpaSH ypaBHeHiif https://m.edsoo.ru/13bca2d3
Ha KOOPJIMHATHOM TIJIOCKOCTH
KonTtponsnast pabora:

22 "HccnenoBanue GyHKIHMA ¢ https://m.edsoo.ru/45e836e7
MIOMOIIBIO TPOU3BOTHOM"

23 IlepBoobpasnas, 0CHOBHOE CBOHCTBO https://m.edsoo.ru/d6b88931
epBOOOPA3HBIX
[TepBooOpa3HbIe 2IIEMEHTAPHBIX

24 dbyukuuii. [IpaBuna HaxoxaeHUS https://m.edsoo.ru/a872a135
epBOOOPA3HBIX
[TepBooOpazHbIe 37IEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoxIEHUS https://m.edsoo.ru/ecbb5cd3
epBOOOPA3HBIX

26 Hnrerpar. [eomeTpHeckuit cMbicit https://m.edsoo.ru/9a928cae
WHTETpaJia
Brruncnenue onpenenéHHOTo

27 uHTerpana no popmyne Horotona- https://m.edsoo.ru/cadbec52
JleiiOHMIIa
Brruncnenue onpenenéHHOTo

28 uHTerpana no ¢popmyie Hetorona- https://m.edso0.ru/972a1115
JleiitOauma

29 lpimenetne HiTerpata s https://m.edsoo.ru/8893e18d

HaXOXXIEHUS IIOMIAfel ITOCKUX



https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52
https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d

¢uryp

[TpumeHneHue uHTErpaia s

30 HAXO0XICHUS 00BEMOB https://m.edsoo.ru/5a81da96
TCOMECTPHUICCKUX TCJI
I .

31 PUMEPET pEIeHHHI . https://m.edsoo.ru/eba4834c
nuddepeHIaTbHBIX YPaBHEHUN
H .

32 PUMEPEI perfieHit . https://m.edsoo.ru/29e9aba6
nuddepeHIATbHBIX YPaBHEHUH
MaremaTrueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO https://m.edsoo.ru/4587db4c
Qg depeHIraIbHbIX ypaBHEHUN
K oora:

34 | OHTPOIIbHA paboTa " https://m.eds00.ru/35d34e25

[TepBoOOpa3Has 1 UHTETPAT

T

35 pH“F OHOMETPHCCKHE (yHILIH, X https://m.eds00.ru/8294d298
CBOWCTBA U TpapUKu
T

36 pHur OHOMETPHUECKHE (yHKIIH, HX https://m.edsoo.ru/be4fdcl6
CBOICcTBa U rpaduKu
T

37 pHVFOHOMeTqueCKHe ymxium, nx https://m.edsoo.ru/24d99a13
CBOWCTBA U TpapUKH
T

38 PHTOHOMETPIFHCCIE ymii, X https://m.edsoo.ru/dc3ad111
CBOWCTBA U TpapUKH
T

39 pHvr OHOMETPHUECKHE (yHKIIH, HX https://m.edsoo.ru/18a64ffa
cBOIcTBa U rpaduKu
OTOOp KOpHEH TPUTOHOMETPUUYECKHIX

40 YpaBHEHUH C TOMOIIBIO https://m.edsoo.ru/ecla2fc?
TPUTOHOMETPHUYECKON OKPYKHOCTH

41 OTOOp KOpHEI TPHIOHOMCTpHYCCKHX https://m.edsoo.ru/4e3fd474

YPaBHEHUH C IIOMOIIBIO



https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa
https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474

TPUTOHOMETPUUECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YpPaBHEHUH € MOMOIIBIO https://m.edsoo.ru/c2e7¢593
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTOMOIIBIO https://m.edsoo.ru/c2fd7f3f
TPUTOHOMETPUIECKON OKPYKHOCTH
Penrenue € e

44 HICHHC TPHTOHOMCTPIHCCRHX https://m.edsoo.ru/1a2229a7
HEPaBEHCTB
P

45 CHICHHE TPHTOHOMETPHACCIIX https://m.edsoo.ru/9eb6285f
HEPABEHCTB
P

46 CHHICHHE TPUTOHOMCTPIHCCKHX https://m.edsoo.ru/c4ea39e4
HEPaBEHCTB
Pemenue OHOME ec

47 HICHHE TPHTOHOMETPIHECIIX https://m.edsoo.ru/552f882c
HEPaBEHCTB
KonTponbhas pabora: "['paduxu

48 TPUTOHOMETPUYECKUX (QYHKITUH. https://m.edso0.ru/d269fbf8
Tpuronomerpuyeckue HepaBeHcTBA"
OCHOBHBIE METO/IBI PEILIEHUS

49 ABLP https://m.edsoo.ru/81c3dd2c
ITIOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIE METO/IBI PEILIEHUS

50 ABLP https://m.edsoo.ru/17dc6ffl
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEIICHUS

51 AbLP https://m.edsoo.ru/793cad36
ITIOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIE METO/IBI PEILIEHUS

52 ABLP https://m.edso00.ru/235985a4
MOKAa3aTeTbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEILIEHUS

53 ABLP https://m.edsoo.ru/5a81cdb?2

J'IOFapI/I(pMI/ILIeCKI/IX HCEPAaBCHCTB



https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8
https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2

OCHOBHBIC MCTObI pCHICHUA

54 https://m.edso00.ru/91498ea5
J'IOI‘apI/I(bMI/I‘ICCKI/IX HCpaBeHCTB
O

55 CHOBHDIC METOIRI pEIICHHA https://m.edsoo.ru/5b7d4dc6
norapu(pMHUECKUX HEPABEHCTB
O

56 CHOBHDIC METO/IBI PEIHICHHA https://m.edsoo.ru/d223d229
J'IOI‘apI/I(bMI/I‘ICCKI/IX HCpaBeHCTB
O

S7 CHOBHBIC METO/B! pEICHI https://m.eds00.ru/15dc7746
HppaliOHAJIBbHBIX HCpaBeHCTB

58 OCHOBHEIE METOJbI pemieHus https://m.edso0.ru/271334a9
I/IppaHI/IOHaJII)HI)IX HepaBeHCTB

59 OCHOBHbIC METOMIEI PELICHHS https://m.edsoo.ru/5dd722d8
HppaliOHAJIbHBIX HCPABCHCTB
O

60 CHOBHDIC METOILI pEIICHHA https://m.edsoo.ru/b1fe93ee
I/IppaHI/IOHaJII)HI)IX HepaBeHCTB
T

61 pagueciue MeToze! pemeljm https://m.edsoo.ru/fed1b92b
prauHOHaanmx ypaBHeHI/II/I
r

62 paguriecime MeToLI pemetmﬂ https://m.edsoo.ru/cd24f4c7
I/IppaI_II/IOHaJ'IBHBIX ypaBHeHI/II/I
T

63 PaQUICCKHE MCTOBI PeIleHus https://m.eds00.ru/22d6f222
IIO0KA3aTCJIIbHBIX ypaBHCHI/II/I
r

64 pagureckue MeTob! pemenns https://m.edsoo.ru/2bef6717
IIOKA3aTCJIIbHBIX HepaBeHCTB
T

65 paguucciue MeToa! pemeﬂim https://m.edsoo.ru/aafb357c
JOrapupMHUUECKUX ypaBHEHUI
r

66 PauECKHE METO/p! peteHus https://m.edsoo.ru/9ac2bfb2
norapu(MUIECKIX HEPABEHCTB
T

67 pagueckue MeTob! peteHus https://m.edsoo.ru/4d21fb76

norapu(MUIECKIX HEPABEHCTB



https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7
https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76

68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNNbHbBIX U JOrapu(OMUYECKUX
ypaBHEHUH

https://m.edsoo.ru/6aaef75a

69

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JTIOTapU(HMUIECKUX
ypaBHEHUI

https://m.edsoo.ru/acd32149

70

71

72

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI pelIeHHs
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHuUECKre HepaBeHCTBRA"

https://m.edsoo.ru/fffb2d68

https://m.edsoo.ru/a2b88522

https://m.edsoo.ru/d81de93b

73

Kowmmnnekcupie yncia.
Anrebpanyeckas u
TpUTOHOMETpHUEcKast (HOPMBI 3aITUCH
KOMILJIEKCHOTO YHCIa

https://m.edsoo.ru/d8bd6631

74

Kowmmnexcueie yncia.
Anrebpanyeckas u
TPUTOHOMETpUYECKask (DOPMBI 3aITUCH
KOMILJIEKCHOTO YHCIa

https://m.edsoo.ru/187c44ac

75

76

ApudmeTnueckue ornepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

https://m.edso0.ru/73341746

https://m.eds00.ru/57629985

77

N300paxeHre KOMIIJIEKCHBIX YHCEN

https://m.edsoo.ru/8c93chd7



https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631
https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7

Ha KOOPJMHATHOM MIIOCKOCTH

I/I306p AXKCHHUEC KOMIIJICKCHBIX YHCCII

78 . https://m.edsoo.ru/3a41cc66
Ha KOOPJMHATHOW MJIOCKOCTH
) M LK N-oi

79 OpMyta Myaspa. Ropru T-on https://m.edsoo.ru/a5be4ee8
CTENEHH U3 KOMIUIEKCHOIO YUCia
)} M .K N-oi

80 OpMyia Viyaspa. ROpHiu TI-0H https://m.edsoo.ru/22b1ca52
CTEIEHH U3 KOMIIIEKCHOIO YHCIa
[TprMeHeHHEe KOMILUIEKCHBIX YUCEIT

81 JUTS petieHnst QU3NIECKUX U https://m.edsoo.ru/287818af
TEOMETPHUYCSCKUX 3a7a4
K oora:

82 | OHTPOIIbHA paboTd " https://m.eds00.ru/63be536f

KoMIutexcuble yucia

83 Harypasnbnbie u 1iemnsie yucia https://m.edso00.ru/46736c¢23

84 HarypanbHble u nensie yncna https://m.edsoo.ru/a7bcc942
IT

85 PHMCHCHIC HPHSHAKOB ACTHIMOCTH https://m.edsoo.ru/b162b7ca
LIENTBIX YHCENT
IT

86 PHMCHEHHE HPHIHAKOB ACTHUMOCTH https://m.edso0.ru/68bb5921
T CIbIX YUCCIT
IT

87 PHMCHEHHE MPH3MAKOB ACTHMOCTH https://m.edsoo.ru/bdb89cca
uenbix yncen: HOJ[ u HOK
11 €HEeHHe 3HAKOB JI¢ ocC

88 PHMCHEHHE [PHHAKOB ACTHMOCTH https://m.edsoo.ru/ag85cdd79
uenbix yncen: HOJ[ u HOK
IT

89 PHUMEHEHHE HPHSHAKOB ACTUMOCTH https://m.edsoo.ru/f636c614
IEJTBIX YUCEII: OCTATKH IT0 MOIYITEO
IT

90 PHMCHEHHE NPH3HAKOB ACTAMOCTH https://m.edsoo.ru/edc239c4
ENBIX YUCEI: OCTATKH M0 MOAYITIO
IT

91 PUMEHCHYE IPHIHAKOB ACIHMOUTH https://m.eds00.ru/77a47562

LEJbIX YHUCeIT: alropuT™ EBKInaa aist



https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
https://m.edsoo.ru/63be536f
https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca
https://m.edsoo.ru/68bb5921
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https://m.edsoo.ru/a85cdd79
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https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562

PCIICHHMA 3a4a4 B LCJIbIX YHUCIAX

92

93

Kontposnbnas pabora: "Teopus
1enbIx yucen"

Cucrema n COBOKYITHOCTb

ypaBHEHUH. PaBHOCUIIbHBIE CHCTEMBI
U CHUCTEMBbI-CIIEACTBHS

https://m.edsoo.ru/fdb581a2

https://m.edsoo.ru/e1745b95

94

Cucrema 1 COBOKYIIHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE CHCTEMBI
U CHUCTEMBbI-CIIEACTBHS

https://m.edsoo.ru/655dd6fb

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEW palliOHaIbHBIX
ypaBHEHUI

https://m.edsoo.ru/e17f79ce

96

97

98

OCHOBHBIE METO/IbI PELIECHUS CUCTEM
Y COBOKYITHOCTEW HpPallMOHAIBHBIX
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH ITOKA3aTENbHBIX
yYpaBHEHUHU

OcCHOBHEBIC MCTOJbI pCHICHUSA CUCTEM

U COBOKYITHOCTEH IOKA3aTEIbHBIX
yYpaBHEHUHU

https://m.edsoo.ru/34c15bcl

https://m.edsoo.ru/bbd36d23

https://m.edso00.ru/636¢7cd8

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEH JIorapu(pMUYECKUX
yYpaBHEHUN

https://m.edsoo.ru/a2dac63a

100

101

OCHOBHBIE METO/IbI PELLICHUS CUCTEM
Y COBOKYITHOCTEH JIorapu(pMUYECKUX
ypaBHEHUU

HpI/IMCHCHI/IC CHUCTEM K PCUICHUIO

https://m.edsoo.ru/c96be5d2

https://m.eds00.ru/6393645c¢



https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb
https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8
https://m.edsoo.ru/a2dac63a
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https://m.edsoo.ru/6393645c

MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4y U3
pa3INuHbIX 00JacTel HAyKH U
pealibHOM KU3HU, UHTEPIIPETALIUS
MOJIyYEHHBIX Pe3yIbTaTOB

102

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13
pa3InyuHbIX 00JacTel HAyKH U
pealibHO JKU3HU, HHTEPIIPETALIUS
MOJTyYEHHBIX Pe3yIbTaTOB

https://m.edso00.ru/48a35649

103

[IpumeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3a7ad U 3a7a4 u3
pa3INyYHbIX 00JacTel HAYKH U
peanbHOM KU3HU, HHTEpIIpETaLUs
MOJIyYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/7fcf8cl1

104

KonTponsHas padora: "Cucremsl
palMOHANBHBIX, HPPAIIHOHATBHBIX
NIOKa3aTeIbHBIX H JIOTapU(PMHUECKUX
ypaBHeHHH"

https://m.eds00.ru/9922183a

105

106

107

PannonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PannonansHbIe cHCTEMEI ©
napameTpamu

https://m.edsoo.ru/c1213849

https://m.edsoo.ru/2cfac246

https://m.edsoo.ru/57d45bab

108

109

HppanroHanbHbIE YpaBHEHHS,
HEPABEHCTBA ¢ TapaMeTPAMHU
HppanuonaiibHble CUCTEMBI C
napameTpamu

https://m.edsoo.ru/b5balf6a

https://m.edso0.ru/3f2c9546



https://m.edsoo.ru/48a35649
https://m.edsoo.ru/7fcf8c11
https://m.edsoo.ru/9922183a
https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246
https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a
https://m.edsoo.ru/3f2c9546

110

[Toka3arenbHble ypaBHEHHS,
HEPaBEHCTBA C MMapaMeTpaMu

https://m.edsoo.ru/8b48e9c2

111

112

IToka3aTenbpHBIC CHCTEMBI C
napameTpamu
Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C MapaMeTpamMu

https://m.edsoo.ru/e627c75e

https://m.edsoo.ru/b88a8alf

113

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

https://m.edsoo.ru/c59fc125

114

115

TpuronomeTpuyeckue ypaBHEHHUS C
napaMerpamu

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napaMeTpamu

https://m.edsoo.ru/e1788242

https://m.edsoo.ru/c82157b1

116

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

https://m.edso00.ru/85ea8653

117

118

119

120

ITocTpoenue u uccnegoBaHue
MaTeMaTHUYECKUX MOJIENEeN peabHbIX
CUTyalMi C MOMOULIBIO YPABHEHUH C
napaMeTpamu

ITocTpoeHue u ucciaenoBaHue
MaTEMaTUYECKUX MOJENIEH pealbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpaMmu

ITocTpoeHue u ucciaenoBaHue
MaTeMaTU4YeCKUX MOJENIEH pealbHbIX
CUTYallHUil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

KonTtponbhas pabdora: "3anauu ¢
napaMmerpamu”

https://m.edso0.ru/1346597e

https://m.edsoo.ru/8ddcc5f8

https://m.edsoo.ru/dc15elbc

https://m.edsoo.ru/8bb56815
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121

[ToBTOpenue, 06001ICHNE,
CHUCTEMaTH3al[|sl 3HAHMH:
"VpaBHenus"

https://m.edsoo.ru/5e14c2d2

122

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTH3aIus 3HaHW:
"VpaBuenus"

https://m.edsoo.ru/88fa2b1f

123

124

125

[ToBTOpEeHme, 0600IICHNE,
cHCTeMaTHU3alus 3HaHUMN

"VpaBaenus. CucreMbl ypaBHEHUN"

[ToBTOpEHHE, 0000IICHNE,
CHCTeMaTH3alys 3HAHMIA:
"Hepasencrtna"

[ToBTOpEeHHE, 0000IICHUE,
CHCTeMaTH3alysl 3HAHMIA:
"Hepasencrtna"

https://m.edso0.ru/6e596f46

https://m.edsoo.ru/bba6a8h8

https://m.edsoo.ru/59elc5cc

126

[ToBTOpenue, o6obIIEHNE,
cUCTeMaTH3aIs 3HAHW:
"HepaBenctsa"

https://m.edsoo.ru/bb2f11ldc

127

128

129

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3aIs 3HAHWMI:
"IIponsBoaHas u €€ npuMeHeHue"

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3alys 3HaHUH:
"IIpon3BoaHas u €€ npumeHeHue"
[ToBTOpeHnue, 060061IeHNE,
cucTeMaTH3alys 3HaHMHA:
"ITpon3BogHas u €€ npuMeHeHue"

https://m.edsoo.ru/c9135ala

https://m.edsoo.ru/e8d66c2a

https://m.edsoo.ru/acdaee92

130

[ToBTOpenwme, 0600IEHNE,

https://m.edsoo.ru/e45f3b4b
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cucremarusanus 3HaHuil: "MuTerpan
Y €ro npuMeHenue"

[ToBTOpeHnue, 06001ICHNE,

131 o " 1 https://m.edsoo.ru/5422efad
cucreMaru3anus 3HaHUN: (DYHKI_II/II/I
I 606

132 OBTOPCHIE, 050 merje’" | 1 https://m.edsoo.ru/6ac38h58
cucremMaTu3anus 3HaHui: "OyHKIMN
I1 006

133 OBTOPEHIE, 050 meHIfe’" " 1 https://m.edsoo.ru/3e82ffa2
cucremMaTu3anus 3HaHui: "OyHKIMN

134 Wrorosas koHTposibHasA paboTa https://m.edsoo.ru/bf427961

135 HroroBast kKoHTpoIbHAs paboTa https://m.edsoo.ru/c8abacc?
1T

136 OBTOPEHHE, o6o6meH1:1e, 1 https://m.edsoo.ru/a284cda9
cucremMaru3anus 3HaHUN

OBUIEE KOJIMYECTBO YACOB I10 136 10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpPeIHero 001ero o0pa3oBaHusi
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh NOHATHUSAMH: pPALMOHAIBHOE U JICHCTBUTEIBHOE YHCIO,
' OOBIKHOBEHHAS M JICCATHUYHAS APOOb, TPOIICHTHI
12 Bemonusate  apudmMernyeckue — omepaldd € palMOHAJIbHBIMU U
' JNEHCTBUTENbHBIMH YHCIIaMU
13 BrImonHATh TpHOIMKEHHBIC BRIYHCIICHUS, HCIIONIB3Ys ITPaBUIa OKPYTIICHUS,
' JieNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHH
OnepupoBaTh MOHATHSAMH: CTENEHb C IEJIBIM IOKa3aTejeM, CTaHAapTHas
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCTIOJIB30BaTh MOAXOAIIYI0 (HOpMY 3amUCH JCHCTBUTEIBHBIX YHCEN JUIS
pEIICHHS TPAKTUICCKHUX 33719 U TIPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMU: CUHYC, KOCHHYC M TAHTE€HC MPOU3BOJILHOTO yTIIa;
1.5 WCIIOJIb30BaTh  3allMCh  NPOM3BOJIBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHUYCCKHE (DYHKIIUU
2 YpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJOE,
2.1 panmoHaIbHOE, UpparoHaIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BrimonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U pellaTh
' TPUTOHOMETPHYCCKHE YPABHECHUS
BoimonusaTe mpeoOpa3oBaHus IENbIX, PAMOHATBHBIX W HUPPALUOHAIBHBIX
2.3 BBIpQOXXEHHI W pelaTh OCHOBHBIE THIBI IENbIX, pAIMOHATBHBIX U
UPpaAIllMOHATIFHBIX YPAaBHEHUI U HEPABCHCTB
24 [TpuMeHSTh YpaBHEHHS W HEPABEHCTBA IS PEIICHUS MaTEeMAaTHYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IuYHbIX 00JIaCcTell HAYKU U pealbHOM KU3HH
MogenupoBaTh peajbHBIE CHUTyalldl Ha S3bIKe anreOpbl, COCTaBISTH
2.5 BBIPOKEHUS, YPABHEHUS, HEPABCHCTBA IO YCIOBHIO 3a]la4d, MCCIENIOBAThH
MOCTPOEHHBIE MOJIEIU C MCTIOJIb30BAaHUEM aIrapara ajireopsl
3 OyHKIUYU U TpapUKu
OnepupoBaTh MOHATHAMU: (DYHKIHS, CIIOCOOBI 3aManus GYHKIIUH, 00J1acTh
3.1 ONpeNeNIeHusT W MHOMKECTBO 3HaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,

B3aUMHO 0OpaTHbIe QYHKINUU




OnepupoBaTh MOHATHAMU: UYETHOCTH M HEUETHOCTh (QYHKLIMH, HYIH

32 (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku QyHKIUHI 11 pelieHns ypaBHeHUN
34 Ctpouth 1 yuTaTh rpadMKu JTUHEHHON (PYHKIIUHU, KBAIPATHIHON (YHKIIHH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelleM
Ucnonb3oBate rpaduku  QyHKOHMA JUISI  UCCICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH TMpHU pEIICHWU 3a7ad W3 JAPYruX y4eOHBIX MPEIMETOB W
peasibHOI JKHU3HU, BbIpaxaTb (POpMyIaMH 3aBUCIMOCTU MEX]Ty BETMUYMHAMHU
4 Hauana maTeMaTnueckoro anaiamnsa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmMeTnyeckas U
' reoMeTpHuecKas Mporpeccun
49 OnepupoBaTh TOHATHUSAMHU: OECKOHEYHO YyOBIBAIOMIas TEOMETpHUYECKast
' porpeccusi, cymma 0€CKOHEYHO yOBIBAIOIICH r€OMETPHICCKOMN MPOTPECCHH
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBarh CBOKCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPECCUid IS
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh NOHIATHSAMU: MHOKECTBO, ONIEPALIMN HaJl MHOXKECTBAMHU
Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar Jyisi  ONHMCAHHS
52 peaTbHBIX TPOLIECCOB U SIBJICHUH, NMPU PEIICHUH 3a]a4 U3 IPYTrUX YIeOHBIX
MIPEMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpENETIEHUE,  TEOpeMa,  CIEJCTBHE,
JIOKa3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypajdbHOE, II€JI0€ YHCIIO; WCIO0Ih30BaTh
1.1 MPU3HAKK JCIUMOCTH UEJIbIX YHCEN, pa3JIOKEHHE YHCIa Ha MPOCThIe
MHOXKHUTENH JIJISl pelIeHUs 3a7a4
1.2 OrniepupoBaTh MOHITHEM: CTETIEHB C PAIIMOHATBLHBIM TOKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudmM 4Yucia, AECITUYHBIE U HATypalbHbIC
' sorapuMel
2 YpaBHeHUs 1 HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTEMEHH Js MPeoOpa3OBaHUS — BHIPAKCHHIA,
2.1 ONepUpOBaTh TMOHATHUSAMHU: I[OKA3aTeNIbHOE YpaBHEHHE W HEPaBEHCTBO;

peiiaTb OCHOBHBIC THIIbI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB




BeimonHaTe 1mpeoOpa3oBaHUs BBIPAKEHHM, COJEpXKALIUX JIOTapu(MBbI;

2.2 ONEpPUPOBATH MOHATUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JIOIapU(PMUUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 HaxoauTh penienust npocTeHIMX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSMHU: CUCTEMA JIMHEHHBIX YpaBHEHHH M €€ pelleHue;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUI AJIS peLIeHUs MPAKTHUYECKUX
3aja4
55 HaxonuTe pemieHns npocTelnx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBaTh peajqbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
2.6 BBIPQXCHMSI, YpaBHEHHs, HEPABEHCTBA U CHUCTEMBl IO YCIOBHUIO 33/ayH,
HCCJIEIOBATh ITOCTPOEHHbBIE MOJIENIN C UCIOIb30BAHUEM alllapara ajareopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH SKCTpeMyMa (yHKIUH, Haubojblliee U
' HalMEHblllee 3Ha4eHUs (YHKIMHM HA HPOMEXKYTKE; UCHOJIb30BATh UX JUIA
uccienoBaHus (QyHKIMH, 33JaHHON IrpaduKoM
OnepupoBaTh NOHATHAMH: TPApUKU MOKA3ATEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCTOJIb30BATh JJIsl pEIlICHUs] YpaBHEHHUI U HEpaBEeHCTB
33 N306paxkaTh Ha KOOPAMHATHOM MIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
' Y UCMOJIb30BaTh UX JJIS PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUM
34 Hcnonb3oBate rpadukn ¢GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEN U3 IPYruX yuyeOHbIX AUCLIUILINH
4 Havana maTemaTnueckoro anaamsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKILMSA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUH CMBICI MPOU3BOAHON JUIS
pelieHus 3aaau
4 Haxomute  mpousBOAHbIE — BJIEMEHTApPHBIX  (YHKUMH,  BBIYUCIATH
' POM3BOJIHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHATh PE3yJIbTaThl MCCIEAOBAHHS K
MOCTPOCHMIO IPahuKOB
44 Hcnonp30BaTh MPOM3BOJAHYIO JUISI HAXOKIEHUS HAWIY4YIIEro peleHus B
' MPUKIAIHBIX, B TOM YHCJE COI[MAIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh MNOHATUSAMM: MEpBOOOpa3Has M HWHTErpai; MOHHUMATh
' reOMEeTPUYECKUi U (PU3MYECKHI CMBICIT HHTETpaja
46 Haxoaute nepBooOpa3Hbie 3eMEHTApHBIX (QYHKIMNA, BRIYUCISATh UHTETPA
' o popmyne Herorona — JleiiOuuma
47 Pemate nmpukianHele 3aaud, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKOTO U

(GU3NIeCKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHaIHM3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Yucna v BIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, TMPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOoANYECKHE IpoOU. Apr(pMeTHIecKue oNepalnnun ¢ palMoHaIbHBIMU
' YrcIaMH, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenue apoOeil 1 mpoueHToB
JUISl peIICHUs IPUKJIAHBIX 3a/1a4 U3 Pa3JINYHbIX OTPACIed 3HAHUM U pealbHOU KU3HU
JelicTBuTenpHbIe Yncia. PanoHanbHble M MppalMOHAIbHbIC Yiciaa. AprudMeTnieckue
1.2  onepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOak€éHHbIE BBIYMCICHMS, NpaBUIIA
OKpPYIJICHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenenb ¢ niensiM nokaszareneM. CtangapTHas popmMa 3anucH AeiCTBUTEFHOTO YHCIIA.
1.3 = Hcnonw3oBaHue moaxojsiiei Gopmbl 3alKMcH ACHCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABIECHUS JaHHbIX
14 Apudmerndecknii KOpeHb HATypaslbHOW cTereHH. J[eHCTBHS ¢ apu(MeTHYeCKHUMHU
' KOPHSIMU HaTypalbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnecTBa M TOXJIECTBEHHBIC TIPEOOPa30BaHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmysl
53 VYpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
57 [IpumeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3INYHBIX 001aCTe HAYKU U peallbHOM KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkinun. BzaumHo oOparHbIE
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadyeHWd ¢yHkuuu. Hymm ¢yHKIum.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 CreneHHas QyHKLHUs C HATYpaJbHBIM M LIEJIBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU
3.4  TpuroHomeTrpuueckasi OKPYXHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX (DYHKITHIA




YHCIOBOTO apryMeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBaTenbHOCTH, CIOCOOBI 3alaHUS  IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' [10CJIEI0BATEIbHOCTH
Apudmernueckass W TreoMeTpuuecKas mporpeccud. beckoHeuHO —yObIBaromas
49  TEOMETpHYECKad MPOrpEcCH. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETpPHUYECKON
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
peleHHs peabHbIX 3ajjau MPUKIIAHOTO XapaKTepa
3) MHosxecTBa U JIOTHKA
MHoxecTBo, omnepanuM Haja MHoxecTBamu. Jluarpammbel Oitnepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Jjs ONMCaHUs peajbHbIX
IPOLIECCOB U SABJICHUH, TP PEILICHUU 3aJ]ay U3 APYTUX YUeOHbBIX IPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIIECHUS
11 Harypanbnble u niensle uncia. [lpu3Haku AeTMMOCTH LENbIX Yncelt
1.2 Crenenb ¢ pallnoOHAIBHBIM MTOKa3zareraeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTuyHble U HATypaJIbHbIE JTOrapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUH. PellleHne mpuKIIaIHbIX 3a7a4 C MOMOIIbIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMaTHUECKUX 3aJau
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peallbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakuu. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHHUMYMBI (yHKIuH. HauOomnbiiee M HauMeHbllee 3HAUYEHUE
(GyHKLINU HA TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.3 [TokazaTtenpHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U Tpaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S peIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM




Hcnonb3oBanue rpadukoB GyHKIMIA sl HCCIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE€ BO3HHMKAIOT NpPU pEIIEHUM 3a7ad W3 JAPYIHX Y4YeOHBIX IpEIMETOB H
peaabHON KU3HU

4 Hauana maTtemaTu4eckoro aHaausa

4.1 HenpepsbiBable GpyHKIMN. MeTOA HHTEPBAJIOB /71 pEILIEHHs] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpudeckuii 1 GU3MIECKH CMBICI TPOU3BOIHOM

43 [TponsBosHble 37eMeHTAapHbIX (QYHKIUH. DOpMysbl HaXOXICHHUS IPOU3BOAHOM

' CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIIUH

[IpumeHeHne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTb U

4.4 sKcTpeMyMbl. HaxoxkieHre HauOoJIbLIero U HaMMEHBIIEro 3HaueHus (YHKIUU Ha
oTpe3Ke
[TpumeneHre TPOM3BOIHON JJIST HAXOXKICHHUS HAWIYUIIETO PEUICHUS B TMPUKIIATHBIX

4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpaduKoM

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 Wuterpain, ero reoMeTpudeckuii 1 GuU3M4ecKuil CMbICI. BrluncieHue nHTerpaia mno

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMmeHue (GopMyIHpOBaTH W OINEPUPOBATH TMOHSATHAMH: OINpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
pPaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH MHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPU PELICHUH 33]a4, OLIeHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PAcCYXJECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy HaJ MHOXECTBaMH;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  aJis
OINMCAHUS PEATBHBIX MPOLIECCOB U SBICHUN U NPU PELIEHUM 33134, B TOM
YHCclie U3 JPYrUX y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATH MOHATUSIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIIOCOOAMM; UCIOIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIO, LIEJI0€ YHUCIIO,
CTETIeHb C IIeTBIM ITOKa3aTelieM, KOpeHb HAaTypajlbHOW CTENEHH, CTENEHb C
palMOHATILHBIM TTOKa3aTeNleM, CTENeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JorapuM dUYHClIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK IO MOJYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHATIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINNA 0Ot
JeUTeNlb W HauMeHbIllee o0Iee KpaTHoe, ainropuT™M EBkimmma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUWCIJICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUSCHHUH U IpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, nmpeoOpa3oBaHUS APOOHO-
pAallMOHABHBIX ~ BBIP@KCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:
MOCJIEI0BATENbHOCTD, apu(MeTHUeCKas NpPOrpeccusi, TeoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBaIONas T'€OMETpUYECKas MPOTrPecCus;




yYMEHHUE 3a/aBaTh I1OCJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYppPEHTHBIX (HOpMyYJ; YMEHHE ONEpUPOBATh MOHIATUAMHU: KOMILICKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M airedOpauyeckas); yMeETb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBONUTH IPUMEPHI MCII0JIb30BaHUsI KOMIUIEKCHBIX YHMCEN; OIEpUPOBATh
HNOHATUSAMM:  MaTpuma 2x2  u  3X3, ompeaenuTeNb  MaTpHILbI,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMHU: PaALMOHAIbHBIE, HPPALUOHAIBHBIC,
NOKa3aTebHbIe, CTENEHHBIE, JIOTapu(pMUYECKHe, TPUTOHOMETPHUECKUE
YPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEPUPOBATh
HNOHSTUSIMM: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpaBHEHHS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOLIBI Ppa3IMYHbIX HPUEMOB; pPEILATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMeTpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMnYHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKUIMH, HauOoJblllee W HaWMEHbLIEe 3HAYCHUS
(GYyHKLIMU Ha MPOMEXYTKe, HempepbiBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIIMM, TiepBas U BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPUYECKUM U
¢u3uueckuif CMBICH TNPOU3BOAHOHM, mepBooOpa3Has, ONpeAeIEHHbIH
UHTETpaJl; YMEHUE HaXOAUTh ACHUMNTOTHI rpaduka (QyHKIHH;, yMEHHUe
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMK (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpauky
(GyHKLIMY; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCII0JIb30BaTh MPOU3BOJIHYIO JJISi HCCIENOBAHMUS (DYHKIIMM,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpa¢uKd MHOTOWJIEHOB C MCIIOJIB30BAaHUEM ammnapaTa MaTeMaTH4eCKOIro
aHaJINW3a; MPUMEHATH IMPOU3BOAHYIO ISl HAXOXKACHWUS HAWIydLIEro
pelIeHUss B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H
buznyecKuX 3a7adax; HaXOJUTh TUIOMIATU U OOBEMBI (PUTYDP C MTOMOIIBIO

HHTCErpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C




MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIUU, oOpaTHas QyHKIUS,
KOMITO3UIUS (DYHKIMHA, JWHEHHas (QYHKUOUS, KBaIpaTU4Has (¢ yHKIHA,
paunoHanbHass (QYHKIUS, CTENEHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHAs |
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKM H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCIOJIb30BaTh TPaQUKKU U1 U3Yy4EHHs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelieHun 3a1ad U3 JIPYyrux Y4eOHBIX MPEIMETOB W 3a7ad W3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJIaMHU 3aBUCHUMOCTH MEX1y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKku (PYHKIUH [UIs pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HAJIOTH, 3314l M3 00JAacCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAXKCHMS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUESHHBIA pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeauaHa,
HauOoJbIllee U HauMEHbIIIee 3HAUEHUS, pa3Max, JUCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUEe H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMaIIKIo, PEJCTaBICHHYIO B Ta0lMILax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTaBIATh
UHPOpPMALIMIO C TOMOIIbIO TabMWIl W  JAWMarpamMM; HCCIEJ0BaTh
CTaTHUCTUYECKUE [laHHBbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu HCCIe0BaTh COBMECTHbIE

HAOJI0/IEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh MOHATHSAMHU: CIYYalHBIA ONBIT M Cly4allHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYHMCIATH

BEPOATHOCTh C HCIOJB30BaHWEM TIpapUUecKUX METOJO0B; MPUMEHSTh
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHON
BEpOSATHOCTH, Gopmyny beprymnu, komOuHaToOpHbIE (aKThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATBbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  ClIydailHas BEJNIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAApPTHOE OTKIOHCHHE
ClyuallHOH  BeNWYMHBL, (QYHKIUW  paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpE/ICIeHHI; yMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEICICHUN s pelieHus 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJUTH MPHUMEPH TPOSBICHHUS 3aKOHA
OOJIBIIMX YHWCET B NPUPONHBIX M OOLIECTBEHHBIX SBICHHAX; YMEHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHUHU,
YHUCIIO  TNEPeCTaHOBOK; OuHOM  HbproTOHa; yMeHHE  NPHUMEHSTh
KOMOWHATOPHBIE (aKTHl U PACCYKACHUS U PEIICHUs 3a7ad; OLCHUBAThH
BEPOSTHOCTH PEaJbHBIX COOBITHUH; COCTABIATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHSATHUAMHU: TOYKa, MpsMasi, I[IOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YyIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIUECS MPSAMbIC, MAPAIIIEIbHOCTh U
MEPIECHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
YroJl MEXAY MNpsIMOM M TUIOCKOCTBIO, Yroid MEXIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMbIMU,
paccTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUThH MaTEeMaTHYECKHE
MOJENN C IOMOLIBI0 TE€OMETPUYECKUX IIOHITUH U BEJIUYMH, PELIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n

YMeHue onepupoBarh MOHATHSAMH: IUIOHIA[b (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHMK, MPaBUJIbHBIH MHOTOTPAaHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M TMOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepbl, Iomaib
IIOBEPXHOCTU NHUPAaMHUbI, IMPHU3MBbI, KOHyCa, LWIMHApA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  NapajUlefienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEUEHMs KOHYyca M LMIMHIPA,
NapajuleJbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME Ilapa, IIJIOCKOCTD,

Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
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MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHUKH, (GUTYpPHl M TOBEPXHOCTH
BpAIICHHS, UX CEUCHHsI, B TOM YHUCIIC C MMOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh OnpeAeIeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBaX M MpPU3HAKaX T'€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WU
OlpoBepraTh HWX; YMEHHUE MPOBOAUTH Kiaccuukanuioo ¢Guryp 1mo
Pa3IMYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Hs, TOMO00HBIE QUTYPHI;, YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pELICHUH 3aJa4; HAXOJUTh TEOMETPUYECCKHE BEIMYHMHBI (IUIMHA, YOI,
I0IaaAb, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HHM, YMCHHUE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYHHBI
(mHa, yrom, IUIOMAAb, OOBEM, IUIOMANb TOBEPXHOCTH), HCHOIB3YS
U3y4yeHHbIE (OPMYNIBI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajieNienunesa, TUPAMUAbI, TPU3MBI, [TUIMHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (HUTYDP

VYmenne OINCpHUPOBAThH MOHATUAMU: NMPAMOYIOJIbHAsA CHCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKEHHWE BeKTopa Mo Oa3ucy,
CKaJISIpHOE TPOW3BEJCHHUE, BEKTOPHOE TMPOM3BEICHHUE, YIOJI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJb30BaTh BeKTOpHBIfI n KOOpHHHaTHI—;IfI METO

JJId pCHICHUA TCOMCTPHUICCKUX 3a1a1 U 3aJla4 JpYTHUX y‘-IC6HBIX npeaAMETOB
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YMeHne BeIOMpATh MOAXOMSIIAN METOT ISl PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAUMMOCTH MaTEeMaTHKH B WM3YYEHUU NPUPOJHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX

OTKPBITUHA POCCUIUCKON U MUPOBOM MAaTEMAaTUYECKON HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTerneHu. J{eHCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanne BEIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuumu. Hymun dyHkmoum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHHIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
Anrebpa u Havasia MaTremMaTuueckoro anaiausa, 10-11 kimaccel. Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue. AKIIMOHEpHOE OOIIIECTBO
«3parensctBo «lIpocBemenue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HHTEPHET

LHOK «Mos mikona»



