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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIpYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsl OCHOBHBIX TEHJICHLIMWA pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSMHU aJreOpbl M MAaTeMaTHYeCKOTO aHaliu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpPIpPETAlUN  TOJYYEHHBIX  PEUIEHUW, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak 4epe3 Y4eOHbId Marepuan, CIocOOCTBYIOIINN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJXYYEHHBIH
pe3ynbTar.

B ocHoBe MeTtomuku oOydeHHs ainredpe W HavyajllaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUMCIEHUs», « DyHKIMU U rpadukny, «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTENEHHO HACHIIAsICh HOBBIMH TEMaMU W paszjaenamu. JaHHBIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAEBalOT BcE Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero 00pa3zoBanusi. Ha ypoBHe cpenHero oo1iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHMCIIOBBIE BBIpAXEHHs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuupuyecKkue 3aJaud M OIEepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJIEH PEeaNbHOTO MHUpA, HMIMPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUN C TIOMOIIBIO MPOW3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UpPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHUMBOJBHBIMH  (opMamMu, HpPEACTaBICHUA
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHMI, NX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXAY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznu4HOil ¢dopme: aHATUTHYECKOM, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTeMaTHYECKUX, TaK M IMPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaX, MOJIYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIbHBIM S3BIK, OOBEIWHSIONINN BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKH U HCHOJB30BATh €ro /I BBIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBbIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT0 MOJEIMPOBAHUSA, KOTOPbIE NpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMONIbIO ammapara ajiredpbl H
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXX/IbIM U3 pa3/ie]IoB POrpaMMbl, HOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NPUKIAIHbIX 3aaad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

Ha wu3ydeHune yueOHOro kypca «AnreOpa M Havajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mepuoauueckue Jpoou. IlpuMeHeHue npoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubnkEHHBIC BBIUUCIICHHS, TTpaBUiia
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHUE HePAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHHUS. OcHOBHBIC METO/IbI pEIICHHS

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenab MaTpuilbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OIPEIETUTENEH.

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

DyHKIUHN U TPAPUKH

Oynkuusa, crnocoOsl 3amanus (yHKIUU. B3aumHO o00paTHBIe (QYyHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexyTku 3HaKonmocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (pyHKIMS ¢ HATYypaJbHBIM U LEJbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUIMNA 151 peLIEHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETpUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHble GyHKIIMM W WX CBOMCTBA. TOukw paspeiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuil. 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
buznyecKuil CMBICIT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpauKy (pyHKIUU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHne TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uucia. AnreOpandeckas W TpPUTOHOMETpUYEcKas (OpPMBbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN 1JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PelieHne TpuroHoMeTpuYeCKuX HEPaBEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH 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 TapaMeTpPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0Opa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

[TpumeHeHrne MHTErpaja s HAXOXKICHHS IUIOIAAeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBLIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JICSITEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IJieM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHUSI, 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 MaTeMaTUYeCKOM KyJIbTypoM Kak CpEICTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpMyIHpoBaTh U  NPeoOpa3OBBIBaTh  CYXKIACHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh ApTyMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBaregbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIUH, JAaHHBIX, HEOOXOJUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEJCTABIATh €€ B PA3NMYHBIX (POpMaX,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelaeMol 3a7aud, BbICKA3blBaTh MJIEH, HAIEJICHHbIE Ha IOUCK
pElIEHNs, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapuBaThCsA, OOCYXIaTh MPOIECC U pe3ysibTaT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, 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, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUHYECKOT0 aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIpOOM W TIPOLICHTHI ISl pEelIeHUs TMPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS 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 MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
paMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJOB JUIsl PELICHUS
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOO/IHO ONEpUPOBATh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluN C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIICHH C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHUS, HAXOAUTh UX PELIEHHS C TOMOILBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HEoOXOAuMble (OPMyJIbI  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHHAas, KBaJpaTU4HAas WU JpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

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

CcBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpaXXaTh (HOPMyJIaMH 3aBUCIMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIIOHEHLIUATIBHBIA POCT, GopMyJia CIOKHBIX MPOLEHTOB, UMETh IPECTaBICHHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATH MMOHATUSAMH: HENpPEepbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYKCIIATh [IPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  TMOHATHSMHU: MHOXKECTBO, OIEpaluud  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIPEACIICHUE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaU3a:

Yucaa v BBIYUCTICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkina;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCa B alreOpanyeckol u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJbHbIE, MppalrOHaJbHbIE, IIOKA3aTEJbHBIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha fA3BIKE alreOpbl, COCTaBJIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIMPOBAHUS W HUCCIEIOBAHUS PealIbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXICHUS HAWIY4YLIEr0 pEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpa3HBIC HIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
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 3a7a4d, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1 0
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 0
ypaBHEHHUS
JI .
5 orapumudeckas GyHKIUs 18 1 0
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1 0
ypaBHEHUS
7 [Tocme0BaTeIbHOCTH U IIPOTPECCHH 10 1 0
3 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aIlUs 5 1 0
3HAHUU
9 HenpepriBabie pynkuu. [IponsBoanas 20 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/m MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchI
1 I/ICCJ'Ie,[[OBaHI:Ie (GYHKIHH C TOMOIIIBIO 99 1 0
MIPOU3BOJIHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1 0
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1 0
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1 0
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10 0
6 HarypanbHble u nensie yucna 10 0
CucTeMBbl paroHATBHBIX, HPPAMUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1 0
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 0
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 16 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHH
ble
Ne
W Tema ypoka Beero Konrpoasn  IIpakrnueck i[:;:ennﬂ :)Ig:a[;zEZTe
ble padoTbl = He padoThI JLHBIC
pecypchl
Juarpammsl Diinepa-Benna 1 04.09.2024
[[MHOk€eCTBO, ONepaliy HaJl MHOYKECTBAMHU 1 04.09.2024
U UX CBOWCTBA
IIprumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1 05.09.2024
arnmapara JJis peleHus 3aaa4y
Pannonansueie yncna. OOBIKHOBEHHBIE U 05.09.2024
JECSITUYHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONMUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U 11.09.2024
JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OECKOHEUYHBIC TIEPUOANIECKHUE JPOOH
[Ipumenenue qpoOei U IPOIEHTOB TSt 1 11.09.2024
pEeLIEeHUs TPUKJIIAIHBIX 3a]1a4
[Ipumenenue qpoOei U IPOIEHTOB TSt 1 12.09.2024
pelLIeHHs TPUKIAIHBIX 3a/1a4
JlelicTBUTEeNIbHBIE YKCIIa. PallioHaIbHBIE U 1 12.09.2024
VMppalrOHaJIbHbIC YUCIIa
Apudmerndeckue oneparuu ¢ 1 18.09.2024




I[GﬁCTBHTGHLHLIMH qucJjiaMu

10

11

12

Monyib 1eMCTBUTEIIBHOTO YKCa U €ro
CBOMCTBaA

[TpuG>xEHHBIC BEIYMCIICHUSI, TPABUJIA
OKPYTJICHUS, IPUKUJIKA U OIICHKA
pe3yiibTaTta BeraucieHuii. CTapToBblil
KOHTPOJIb.

OCHOBHBIE METO/IbI PEILICHUS LIEJIbIX 1
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

18.09.2024

19.09.2024

19.09.2024

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBCHCTB

25.09.2024

14

15

16

OCHOBHBIE METO/IbI PEIIEHUS LEIbIX U
JTpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

MHorouwieHsl OT OJHON NEPEMEHHOM.
[enenne MHOro4JieHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

MHoro4sIeHb! ¢ HETbIMH KO UITHEHTAMH.

Teopema Buera

25.09.2024

26.09.2024

26.09.2024

17

18

Pemenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM JIMHENHBIX ypaBHEHUI

02.10.2024

02.10.2024

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.

Onpenennurens MaTpULbl 2X2, €ro
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHHUS

03.10.2024




20

Ornpenenurens MaTpUIbl 2X2, €ero
F€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €T0 3HAYCHUS

03.10.2024

21

22

23

[Ipumenenue onpeaenutens AJisg perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienue npukiIaaHbIx 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEUHBIX YPABHEHUI

Pemrenne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

09.10.2024

09.10.2024

10.10.2024

24

KonTtposnpHas pabdora: "PannonanbHble
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

10.10.2024

25

26

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH.

B3aumno obpathHbie pyHkuu. Komnosunus

byHKIMMA
I'padux GyHKIIUN. DIEeMEeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

16.10.2024

16.10.2024

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

17.10.2024

28

YérHble U HeUETHBIE (PYHKIINU.
[Tepuoanueckue pynkuuu. [pomexxyTkn
MOHOTOHHOCTH (PYHKIIMH

17.10.2024

29

30

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiee 1 HaMeHblee 3HaUeHNE
(GYHKIIMHY HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHeNHas pyHKIH

23.10.2024

23.10.2024




31 DJIeMEHTapHOE UCCIIEIOBAaHUE U 24.10.2024
MoCTpoeHne rpauKoB ITUX QYHKITUH

32 DJIeMEHTapHOE UCCIIEIOBAaHUE U 24.10.2024
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33 Crenens ¢ 1es1bIM TIOKa3areneM. buaom 06.11.2024
HeroTona

34 Crenens ¢ 1enbIM 1okaszareieMm. bunom 06.11.2024
Hsrotona

35 CrenenHast GyHKIHUS C HATYPaIbHBIM H 07.11.2024
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

36 Kontponbhas pabora: "Crenennas 07.11.2024
¢bynkuus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON 13.11.2024
CTEMEHH U €ro CBOMCTBA

38 ApudmeTnueckniit KOpeHb HaTypaIbHOU 13.11.2024
CTENEHH U €ro CBOMCTBA

39 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, 14.11.2024
COJIEpKalINX CTENEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH, 14.11.2024
CoJIepKalliX CTENeHH U KOPHH

a1 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHI, 20.11.2024
CoJIepKaliX CTENeHH U KOPHU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE 20.11.2024

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
yYpaBHEHUN
Uppanuonanbusie ypaBHeHUA. OCHOBHBIE 21.11.2024

43 METO/Ibl PEILIEHNUS UPPALMOHATIBHBIX

ypaBHEHUI




44

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUsI UPPALIUOHATIBHBIX
ypaBHEHUH

21.11.2024

45

46

47

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN
PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHATIbHBIX YPABHEHUN
PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
UPPALMOHATIbHBIX YPABHEHUN

27.11.2024

27.11.2024

28.11.2024

48

49

50

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VUPPALMOHAJIBHBIX YPABHEHUN

CaoticTBa U rpaduK KOpHsI N-Oi CTENeHH
KaK (YHKIIMH OOpaTHOW CTETICHH C
HATYpaJIbHBIM ITOKa3aTelieM

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn

Kak (DyHKIIMM OOpaTHOMN CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelIeM

28.11.2024

04.12.2024

04.12.2024

o1

KonTponsHas pabora: "CBoiicTBa 1 rpaduk
KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHHUA"

05.12.2024

52

53

54

CTeHeHB C paHI/IOHaJ'IBHBIM II0KAa3aTCcJIEM U
e€ CBOIiCTBa

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

CTeHeHB C paHI/IOHaJ'IBHBIM II0KA3aTCJIEM U
€€ CBOIICTBa

05.12.2024

11.12.2024

11.12.2024

55

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

12.12.2024




56 Hcnons3oBanue rpaduka QyHKINH 115 12.12.2024
pelieHusi ypaBHEHUM
57 Hcnonp3oBanue rpaduka QyHKIHH 115 18.12.2024
peueHusl ypaBHEHU I
ITokazarenbHble ypaBHeHUsI. OCHOBHbBIE 18.12.2024
58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX
YpaBHEHUN
IToxazarenbHble ypaBHEHUS. OCHOBHBIE 19.12.2024
59 METO/IbI pEIIEHUs T0KA3aTEeIbHBIX
YpaBHEHUN
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE 19.12.2024
60 METO/TbI PEIICHUS TTOKA3aTEIbHBIX
YpaBHEHUU
61 KonTponbnas pabora: "[lokazarenbHas 25.12.2024
¢yuknus. [lokasarenbHble ypaBHeHUs"
62 Jlorapudm umncna. CoiicTBa jgorapudpma 25.12.2024
63 Jlorapudwm gucia. CBo¥icTBa orapugma 26.12.2024
64 Jlorapudm umncna. CoiicTBa jgorapudpma 26.12.2024
65 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI
66 JlecATUYHBIE U HATYypaJIbHBIC JTOTapH (MBI
67 [IpeoOpazoBanue BEIpaXKEHUA, COACPIKALINX
Jorapupmbl
68 [IpeoOpazoBanme BBIpaXEHUH, COMCPKAIIIX

JorapupMbl




[IpeobpazoBanue BeIpaXXeHUU, COAECPKAIINX

69
JorapudMbl

20 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U
rpaduk

7 Jlorapudmudeckas GyHKIMs, €€ CBOWCTBA U
rpadguk

79 Hcnons3oBanue rpaduka QyHKIHH 115
peleHHs ypaBHEeHUH

73 Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/bI pelIeHus JJorapu(PMUIECKUX
yYpaBHEHUHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PeIIeHUs JorapuPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
JOrapupMHUUECKUX ypaBHEHUH

79 KonTponbhas pabota: "Jlorapudmuueckas
¢byukuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC

YHCIIOBOTO apryMeHTa




CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC

81
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHICIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckas OKpy>KHOCTb,

84 olpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
TpuronomeTrpuveckas OKpy>KHOCTb,

85 OTpeieNIeHUEe TPUTOHOMETPUICCKIX
(GYHKIMH YUCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

88 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

01 [IpeobpazoBaHne TPUTOHOMETPUIECKUX
BBIPKECHUI

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPKECHUI

03 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKCHUI

94 Pemenre TpuroHoMeTpHUYECKUX YpaBHEHUN




95

Pemienne TpUroHOMETpUYECKUX YPaBHEHUN

96 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM

98 Pemenre TpuroHoMeTpHUECKUX YpaBHEHUH

99 Pemenne TpUroHOMETpUUECKUX YPAaBHEHHI

100 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIA
KonTponbhas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS

102 nocJsenoBareabHocTel. Meroz
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 nocJeoBaTeabHOCTH. McTopus ananuza
0ECKOHEUHO MaJIbIX

104 Apudmernueckast nmporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuno yObIBaroIIasi reoMmeTpruaecKas
nporpeccust

107 CymMa 6eckoHEeUHO yObIBaroIei
reOMEeTPHUUECKON MPOrpeccuu

108 JIMHEHBIN U SKCIOHEHIMAIBHBIN POCT.

Hucno e. DopMmyiia CI0KHBIX IPOLEHTOB




109 JIMHENHBIN ¥ DKCOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcenonp3oBanue nporpeccuy Uisl peeHus
peanbHBIX 3a/1a4 IPUKJIAAHOIO Xapakrepa

111 KonrpomnsHas pabora:
"[locnenoBatrebHOCTH U TIporpeccuu’”

112 HenpeprsiBHbIe QyHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIMi

114 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA
OTpE3Ke

116 MeTto MHTEPBAJIOB [UIsl pEIICHHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUUH 1715 peleHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUIUH 1715 peleHus 3a1a4

121 [TepBast u BTOpas Mpou3BOIHbIE (PYHKLINN

122 Onpenenenre, reOMETPUUECKU CMBICIT
MIPOU3BOAHON




123 Onpenenenne, GU3MUECKUNA CMBICTT 1
MIPOU3BOIHOMN
124 YpaBHEeHHE KacaTeabHOU K rpaduky 1
byHKIIUN
125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIIUN
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
127 [TpousBoHBIE AIeMEHTAPHBIX (PYHKINH 1
128 [IpousBoiHASI CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH
129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HUIINA () YHKITUH
130 [TpousBoHAS CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (DYHKITUI
131 CamocrosarenbHas padotsl: "[IponsBogHas” 1
132 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 1
3HaHui: "OyHKIMK"
134 [TpOMeXyTOUHAs ATTECTALIUS 1 1 16.05
135 1 16.05
136 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIH 1
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 9 0
[MPOTPAMME




11 A n11 b KJIIACC bI

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Aara uudposeie
Nen/m Tema ypoka Kourposnbueie  IIpakTudeckue  H3y4YeHHsI
Bcero o0pa3oBaTe/ibHbIE
paGoTsI paGoThI 11a6 pecypebr

[IpuMeHeHne Mpon3BOJHON K

UCCIIeIOBAaHUIO (PYHKIMI Ha 1

MOHOTOHHOCTE U 3KCTPEMYMBI 03.09.2024

[IpumeHneHne Mponu3BOIHON K

UCCIIeIOBAaHHIO (PYHKIMIA Ha 1

MOHOTOHHOCTE U 3KCTPEMYMBI 03.09.2024

IIpuMeHeHne MPOU3BOJHON K

UCCleIoBaHUI0 (PYHKIMHA Ha 1

MOHOTOHHOCTH M DKCTPEMYMBI 05.09.2024

IIpuMeHeHne MpOU3BOJHOM K

UCCleIoBaHUI0 (PYHKIMH Ha 1

MOHOTOHHOCTb U 9KCTPEMYMBbI 05.09.2024

[IpuMeHeHne Mpon3BOJHOM K

UCCIIEIOBaHHIO (PYHKIIMM Ha 1

MOHOTOHHOCTb U 9KCTPEMYMBI 10.09.2024

[IpuMeHeHne Mpou3BOJHOM K

UCCIIeIOBaHHIO (PYHKIIMM Ha 1

MOHOTOHHOCTE U DKCTPEMYMEI 10.09.2024

Haxoxxnenne HanOoIbIIero u

HaVMEHBILIETO 3HAYECHUS HEIIPEPBIBHOU 1

(GyHKIIMM Ha OTpe3Ke 12.09.2024




Haxoxnenne HauOoIbIInero u
HAaMMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke.

CrapToBblii KOHTPOJIb

12.09.2024

Haxoxneaue HauOoJIbLIErO U
HAaWMEHBIIIETO 3HAYCHU S HEMPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

17.09.2024

10

11

12

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(GbyHKINU Ha OTpE3Ke

Haxoxxnenune HarnOobIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

17.09.2024

19.09.2024

19.09.2024

13

[IpuMeHeHne Mpou3BOJHON [
HAXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7a4ax

24.09.2024

14

[Ipumenenne npou3BOTHOM IS
HaxO0JKJICHUS HAWJTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

24.09.2024

15

16

[Ipumenenre npou3BOIHOM JUIs
ONpeAEIICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

[Ipumenenne npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS

26.09.2024

26.09.2024




nporiecca, 3alaHHOTro (OPMYIION HITH
rpadgukom

17 Kommosurus ¢hyHKImit 01.10.2024
18 Kommnosumus hyHkmmii 01.10.2024
19 Komnozunus GyHkimit 03.10.2024
20 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha

Koopz[I/IHaTHoﬁ IJIOCKOCTH 03.10.2024
21 I'eomeTpuueckue oOpa3sl ypaBHEHU Ha

KOOPJAMHATHOW INIOCKOCTH 08.10.2024
99 Kontponbnas padota: "UccnenoBanue

(GYHKIUH C TOMOIIBIO TTPOU3BOTHON" 08.10.2024
93 [TepBooOpazHas, OCHOBHOE CBOHCTBO

MepBOOOPA3HBIX 10.10.2024
24 [TepBooOpazHbIe AIeMEHTapHBIX (HYHKIIUN.

[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX 10.10.2024
o5 [TepBooOpasHbie dNeMEHTapHBIX (HYHKITUH.

[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX 15.10.2024
%6 NHurerpai. I'eoMeTpU4ECKUN CMBICI

MHTETpana 15.10.2024
97 Beruucnenue onpenenéHHoro HHTerpana

o ¢popmyse Herotona-Jleibauia 17.10.2024
78 Brruucnenue onpeaenéHHOro MHTErpaia

o ¢popmyse Hrrotona-Jleibauia 17.10.2024
29 [IpuMeHeHue uHTErpaia Juisi HaXOXKACHUS

TUIOIIAEH TUIOCKUX UTyp 22.10.2024
30 [IpuMeHeHne nHTErpaa Juisl HaX 0k ACHUS

00BEMOB T€OMETPUUYECKHUX T 22.10.2024




31

[Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUI

24.10.2024

32

33

34

[Tpumeps! pemennii qudQepeHraIbHbIX
YpaBHEHUU

MaremMaTHueCKOe MOJICIIUPOBAHHE
peabHBIX MPOIECCOB C TOMOIIBIO
nuddepeHInaTbHbIX YPaBHEHHIMA

Konrponbnas padota: "[lepBoobpazHas u
uHTerpan"

24.10.2024

05.11.2024

05.11.2024

35

36

37

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu
Tpuronomerpruyeckue GyHKIUH, UX
CBOMCTBA U TpapuKu

07.11.2024

07.11.2024

12.11.2024

38

39

40

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpapUKu

OT60p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

12.11.2024

14.11.2024

14.11.2024

41

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

19.11.2024

42

OT60p KOpHEH TPUTOHOMETPHUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

19.11.2024




OTb60p KOpHEH TPUTOHOMETPHUECKHUX

43 YpaBHEHHUH C TTIOMOIIIBIO

TPUTOHOMETPUUYECKON OKPYKHOCTH 21.11.2024
44 Pemrenne TpuroHoMeTpu4EeCKUX

HEPaBECHCTB 21.11.2024
45 Pewrenne TpuronoMeTpudeckux

HEPaBCHCTB 26.11.2024
46 Pemenue TpuroHomeTpudecKux

HEPaBCHCTB 26.11.2024
47 Pemrenne TpuroHoMeTpu4eCKuX

HEPaBECHCTB 28.11.2024

Kontponbnas padota: "['paduku
48 TPUTOHOMETPUUECKUX (YHKIIHA.

Tpuronomerpuyeckue HepaBeHCTBA" 28.11.2024
49 OCHOBHBIE METOABI PELLIEHUS

MOKa3aTeJIbHBIX HEPABEHCTB 03.12.2024
50 OcCHOBHBIE METOBI PELLICHUS

IIOKa3aTCIILHBIX HEPABEHCTB 03.12.2024
51 OCHOBHBIE METOABI PELLIEHUS

MMOKa3aTeJILHBIX HEPABEHCTB 05.12.2024
50 OCHOBHBIE METOABI PELLIEHUS

MOKa3aTeJIbHBIX HEPABCHCTB 05.12.2024
53 OCHOBHBIE METO/IbI pEHIECHUS

Jorapu(MUIECKUX HEPABEHCTB 10.12.2024
54 OCHOBHBIE METOABI PELLIEHUS

Jorapu(pMHUUECKUX HEPABEHCTB 10.12.2024
55 OCHOBHBIE METOABI PELLIEHUS

norapuMUYECKUX HEPABEHCTB 12.12.2024




OcHoBHBIC MCTOJbI PCHICHUS

o6 Jorapu(MUIECKUX HEPABCHCTB 12.12.2024
57 OCHOBHBIE METO/BI PELLIEHUS

HppalyoOHaJIbHBIX HCPABCHCTB 17.12.2024
58 OCHOBHBIE METO/IbI pEUICHUS

HppanroOHaJIbHBIX HCPABCHCTB 17.12.2024
59 OcCHOBHBIE METO/BI PELLICHUS

HppalyoOHaIbHBIX HEPABEHCTB 19.12.2024
60 OcHOBHBIE METO/BI PELLICHUS

HppalyoHaJbHBIX HCPABCHCTB 19.12.2024
61 I'padmueckue MeToabl pemeHus

HUPPALMOHATIbHBIX YPaBHEHUN 24.12.2024
62 I'padrueckue METOIbI pELICHUS

MPPALMOHAIIBHBIX YPABHEHUN 24.12.2024
63 I'padnueckue MeToabl pereHus

MOKa3aTeJIbHbIX YPaBHCHUI 26.12.2024
64 I'paduueckue MeTo bl peLeHus

MOKa3aTCIIbHBIX HEPABCHCTB 26.12.2024
65 I'padnueckue MeToabl pemeHus

Jorapu(PMUYECKUX YpaBHEHUM 09.01.2025
66 I'paduueckue MeTOIbI peLIeHUs

Jorapu(MUUECKUX HEPAaBEHCTB 09.01.2025
67 I'paduueckue MeTOIbI peLIeHUs

Jorapu(pMHUUECKUX HEPABEHCTB 14.01.2025

I'padrueckue MeToabl pemeHus
68 MOKa3aTEeIbHBIX U JIOTAPU(PMUUECKUX

ypaBHEHUH 14.01.2025
69 I'paduueckne MeTOaBI PEIICHHS 16.01.2025




MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUI

70

71

72

I'padmyeckue MeToabI pemieHUs
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

Kontponbnas padota: "UpparmoHaibHbie,

MOKa3aTeibHbIE U JIoTapuMuuecKue
HepaBeHCTBA"

16.01.2025

21.01.2025

21.01.2025

73

KomriekcHele uncna. AnreOpandeckas u
TpUTOHOMETpHYECKasi GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

23.01.2025

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

23.01.2025

75

76

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmernueckre oneparum ¢
KOMILIEKCHBIMU YU CIIaMHU

28.01.2025

28.01.2025

77

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

30.01.2025

78

79

N300pakeHre KOMIUIEKCHBIX YuCell Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

30.01.2025

04.02.2025

80

®opmyna Myaspa. Kopuu N-oii crenenu u3

04.02.2025




KOMIIJICKCHOT'O YHncCJia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJId

81 pemeHust GU3NYECKUX ¥ FeOMETPUIECKUX

3a/1a4 06.02.2025
82 Kontponbnas padota: "KomrmiekcHbie

yucia" 06.02.2025
83 HatypanbHble 1 1ebie uncia 11.02.2025
84 HatypanbHble u 1iesnbie uncna 11.02.2025
85 [IpuMeHeHne NpU3HAKOB ACITUMOCTH

LEJIBIX YUCEIT 13.02.2025
86 [IpuMeHeHne NpU3HAKOB ACIUMOCTH

EeNbIX YHCel 13.02.2025
87 [IpuMeHeHne NpU3HAKOB AETUMOCTH

nenbix yucen: HOJl u HOK 18.02.2025
88 [IpuMeHeHne NMPU3HAKOB AETUMOCTH

mensix uncen: HOJL u HOK 18.02.2025
89 [IpuMeHeHne NMpU3HAKOB ACTUMOCTH

[EJIBIX YUCENI: OCTAaTKU I10 MOAYIIIO 20.02.2025
90 [IpuMeHeHne NpU3HAKOB AETUMOCTH

LEeJIBIX YUCeNI: OCTAaTKU 10 MOLYJIIIO 20.02.2025

[IpuMeHeHne MpU3HAKOB AETUMOCTH
91 LETBIX Yucel: anroput™ EBkimna st

peueHus 3a1ad B [IeJIbIX YUCIIax 25.02.2025
92 Kontponbras pabota: "Teopus menbix

qucen" 25.02.2025

Cucrema 1 COBOKYITHOCTh YPaBHEHUH.
93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-

CJICICTBUSA 27.02.2025




94

Cucrema ¥ COBOKYIIHOCTh YpaBHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUSA

27.02.2025

95

96

97

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYIHOCTEH UppalMOHAIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTO/bI PCIICHHA CUCTEM U

COBOKYIIHOCTEH IOKa3aTeJIbHBIX
ypaBHEHUH

04.03.2025

04.03.2025

06.03.2025

98

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKa3aTeJIbHbBIX
ypaBHEHUH

06.03.2025

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

11.03.2025

100

101

102

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUI

[IpuMeHeHNEe CUCTEM K PELIEHHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yIbTaTOB

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTUYeCKUX 3a/1ad U 3aJa4 u3
pa3nuyHbIX 00JacTeil HAyKH U peabHOM

11.03.2025

13.03.2025

13.03.2025




KU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pE3yNbTaTOB

[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3a7ad ¥ 3a7a4 13

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM

KU3HU, UHTEPIPETALUS [OTYyYEHHBIX

pe3ynbTaToB 18.03.2025

Kontposnbnas pabora: "Cucremsi
104 paloHaIbHBIX, UPPALMOHAIBHBIX

MIOKAa3aTeIbHBIX U JOrapu(pMUUECcKux

ypaBHEHUN" 18.03.2025
105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu 20.03.2025
106 PanmonaibHble HEpaBEHCTBA C

napaMmeTpaMu 20.03.2025
107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpamMu 01.04.2025
108 HppanmonanbHble ypaBHEHUS,

HEpPaBEHCTBA C MMapamMeTpamMH 01.04.2025
109 HppanmoHanbHbIe CUCTEMBI C

napameTpaMu 03.04.2025
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C

rnapameTpaMu 03.04.2025
111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu 08.04.2025
112 Jlorapudmuueckue ypaBHEeHUS,

HEpaBEHCTBA C ITapaMeTpaMu 08.04.2025
113 Jlorapudmuueckue CUCTEMBI ¢

napaMmeTpaMu 10.04.2025
114 TpuronomeTpudyeckue ypaBHEHHUsI C

napaMmeTpaMu 10.04.2025




115

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

15.04.2025

116

117

118

119

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u uccaeaoBaHme
MaTeMaTHUYECKUX MOJIEJICH peaTbHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C
rnapameTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpaMu

ITocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM YPaBHEHUM
C mapamMeTpamMu

15.04.2025

17.04.2025

17.04.2025

22.04.2025

120

Kontponbnas padota: "3amgauu ¢
napaMerpamu’

22.04.2025

121

122

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHUS"
[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "YpaBHeHus"

24.04.2025

24.04.2025

123

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "YpaBHeHus. Cucremsl
ypaBHeHUi"

29.04.2025

124

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "HepaBencrna"

29.04.2025

125

[ToBTOpeHme, 06001IeHNE, CCTEeMAaTH3aIlUs

06.05.2025




3HaHuii: "HepaBeHncrna"

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

126 . " 1

3HaHuii: "HepaBeHcTBa 06.05.2025
127 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 1

3HaHuii: "[IpousBoaHas u e€ npumeHenue" 20.05.2025
128 [ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3 Al 1

3nanuit: "[IponsBonnas u e€ npumenenue" 20.05.2025
129 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus 1

3HaHuii: "[IponsBoanas u e€ npumeHeHue" 22.05.2025
130 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alus 1

3HaHuii: "MHTEerpan u ero npuMeneHue" 22.05.2025
131 [ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUS 1

3HaHuit: "Oyakun" 27.05.2025
132 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 1

3HaHui: "Oyakun" 27.05.2025
133 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 1

3HaHui: "OyHkun" 27.05.2025
134 1 29.05.2025
135 [Ipomexxyrounas arrecranus 1 1 99.05.2025
136 HOBTOP@HH@, 000011IeHHEe, CUCTEMATH3 IS 1 79 05.2025

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka: anredpa u Hauajia MaTeMaTUYECKOTO aHalln3a, reoMeTpust. Anredpa
1 Hagana MateMatndeckoro anamu3zaAmumos 1I.A., Komsrua FO.M.,

Tkauea M.B. u npyrue. AKIIMOHEpHOE 00111ecTBO "N3narenscTBO
"I[IpocBemienue"

METOINYECKHUE MATEPHUAJIbBI JIUIA YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
algebra_klass10_umk-liniya-umk-merzlyaka-algebra-i-nachala-analiza-10-11-u/
bubnuoteka [{OK https://m.edsoo.ru

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmuoreka I{OK https://m.edsoo.ru
Marematuka: EI'D u ' MA no maTteMatuke, OTKPBITIN OaHK 3a/laHUi, MaTeMaTHKa
KJIacc, 0 MareMaThke [DIeKTpoHHbBIN pecypce]: caiit. — URL.: https://uztest.ru/.



https://m.edsoo.ru/




