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MNOACHUTEJIBHASA 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
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
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,
MOHMMAaHUs1 OCHOBHBIX TEHJICHLIUWA pa3BUTHS S3KOHOMHUKHU 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
CTPOTMMH KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOro aHajlu3a pPa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTHYECKOE MBILUICHHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallud  TOJyYCHHBIX  pPELICHUH, 3HAKOMATCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak uYepe3 Y4eOHBIM wmarepual, CrnocoOCTBYIOUIUNA
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJXYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYEeCKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

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
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTENEHHO HACHIIAACh 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. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
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 MAaTeMaTHYECKON 3aJauu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111er0 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
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTEeMATUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(UYecKue 3aJaud M OIEepaluu: JEeJIeHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMIUIEKCHBIX YHCEL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJIEH pEeaNbHOTO MHUPA, HIMPOKO HCIONB3YIOTCS 00O0OIIeHHE 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 OBIAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUN C TIOMOIIBIO MPOW3BOJHOM, MPH PEIICHUH MPHUKIAIHBIX



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 BBIPAKEHHMM, a TaKXKe BBIPaKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTel C  CHUMBOJBHBIMH  (opMamMu, MpPEICTaBICHUSA
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 HAYKHU.

ConepxxarenpHo-MeTOIMYeCKass 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 (DYHKIIMI, UX 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 YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznuyHOil ¢dopme: aHATUTHYECKOH, rpaduueckoit u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTeMAaTHMYECKUX, 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
YCKOpPEHMsl IpoleccoB. JlaHHas colep)KaTelibHasl 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 CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMabHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaX, MOJIYYEHHBIX 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, OOBEIUHSIOUINN 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 MCIOJIb30BATh €0 JJIsi BHIPAXKEHUS CBOMX MbBICIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKM CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXX/IbII U3 pa3/ieJIoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NPUKIAIHbIX 3aaad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHne yueOHOro kypca «AnreOpa M Havajla MaTEMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHble TMepuoanyeckue npodu. [lpuMeHeHue Ipodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPAaBUIIA
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, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO0 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 HEPABEHCTRA.

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 BRIPAXKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

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



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[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.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
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.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. 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 GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOUYkM paspbhiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUYeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 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 YHUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/Jad U3 pa3IudHbIX oOJacTeld HayKd M peajbHOU
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 MeTonmpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

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

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA WHCTUTYTaMHM B COOTBETCTBHM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, 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
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB U OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOIECCa, a TAaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII 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;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIEHNs, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAlMK U 0OCOOEHHOCTEN ayUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HMH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATH I1I€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNoBBIX GopMax paboThl (00CykaeHMS, OOMEH MHEHHIA,
«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.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy o60yuenus B 10 kiacce oOy4aromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

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

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
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 OIEPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

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

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

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MATpUlbl 2 X 2 M €ro IEOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpHUIl U ONPEACIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl ISl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha A3BIKE alredpbl, COCTAaBIATh
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, KOMOO3uIus GyHKUuH, rpaduxk QyHKIMH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBIE (PYHKIUH,
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
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has 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
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTH4ecKass U TreoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBbIX 3a4ad MPUKIATHOTO
XapakTepa;



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

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: HENPEPbIBHbIE (DPYHKIHUU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasi U 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.

MHokecTBAa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

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

CBOOOJHO OINEPUPOBATH MOHSATUAMH: OIPEACIICHHE, TEOpEeMa, ypaBHEHUE-
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 MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBbIX YUCEN, MCIOJb30BaTh NMPU3HAKU IEIMMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

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 YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
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 PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJIB30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3alaHHOro ¢GOpMysnon WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETPaa,

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOXECTBO JCHUCTBUTEIBHEBIX YHCE]L. http://school-
Muorowiensl. PanimonanbHble ypaBHEHHS U collection.edu.ru/catalog/res/2444adb-
1 iy 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX 9a84-4515-a93f-
yYpaBHEHUN 6c5025cf2afa/?interface=pupil
5 Oynkiun u rpaduku. CreneHHas GyHKINS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomeTpuyeckue BbIpaXeHus U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10



http://school-collection.edu.ru/catalog/res/2444adb-9a84-4515-a93f-6c5025cf2afa/?interface=pupil
http://school-collection.edu.ru/catalog/res/2444adb-9a84-4515-a93f-6c5025cf2afa/?interface=pupil
http://school-collection.edu.ru/catalog/res/2444adb-9a84-4515-a93f-6c5025cf2afa/?interface=pupil
http://school-collection.edu.ru/catalog/res/2444adb-9a84-4515-a93f-6c5025cf2afa/?interface=pupil

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne i/

Tema ypoka

MHO)KGCTBO, orcpanuu Haa MHOXKECTBaAaMU

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoTbI

JarTa uzydyenus

1 . 1 02.09.2023
Y UX CBOHCTBA

2 Juarpammsbl Diinepa-BenHa 1 05.09.2023

3 [IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO 1 06.09.2023
arrmapara Jisi pereHus 3a1aq
Panmonanesueie yncna. OOBIKHOBEHHBIE U

4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1 07.09.2023
OecKOHEUYHbIE IEPUOANYECKUE APOOH
Panmonansueie yncna. OOBIKHOBEHHBIE U

5 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1 09.09.2023
OecKOHEUYHbIE IEPUOANYECKUE APOOH

6 [TpumeneHne apobeii U POIICHTOB JUIS 1 12.09.2023
pEIIeHUs TPUKITATHBIX 3a71a4

7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1 13.09.2023
pElIeHUs TPUKITATHBIX 3a71a4

3 JleiicTBuTenbHBIC YKcna. PalioHanbHbIe U 1 14.09.2023
UppalMOHATFHBIC YK CIIa

9 Apudmernueckue oneparuu ¢ 1 16.09.2023

,HGfICTBPITCJ'II)HI)IMH qHuCJIaMH




10

Mopnynp AEMCTBUTEIBLHOTO YHUCIIA U €TI0
CBOMCTBA

19.09.2023

11

12

13

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U

JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

20.09.2023

21.09.2023

23.09.2023

14

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

26.09.2023

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4YJIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

27.09.2023

16

17

MHOrousneHs! ¢ LHeIbIMH
koa¢pdunuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

28.09.2023

30.09.2023

18

19

20

Pemenne cucreM TMHEHHBIX YpaBHEHUN

Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUMN.

Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICI U CBOICTBA;
BBIUHCJIEHUE €TI0 3HAYECHUS

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYHCIICHHE €0 3HAUCHUS

03.10.2023

04.10.2023

05.10.2023




21

[IpuMenenue onpeaenuTens A perieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHUN

07.10.2023

22

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

10.10.2023

11.10.2023

24

KonTponbhas padora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

12.10.2023

25

OyHKIUA, CTIOCOOBI 3a1aHus (PYHKITIH.
B3anmHo oOpatHbie HyHKIHH.
Komnozunust GyHKimit

14.10.2023

26

27

I'paduk pynkuuu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GpyHKINN
OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HadeHuit pyHkuuu. Hynu QyHkmm.
ITpomexyTKH 3HaK ITOCTOSIHCTBA

17.10.2023

18.10.2023

28

YéErHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (DYHKITHH

19.10.2023

29

MakcumMyMbl U MUHUMYMBI () YHKITHH.
HauOossiee 1 HanMeHbIlIee 3HAUEHNE
(GYHKIIUM Ha IPOMEXKYTKE

21.10.2023

30

31

Jluneiinas, KBaJpaTu4Has U JIpoOHO-
TuHeHas QyHKIUN

DneMeHTapHOe HcCieI0OBaHNe U
MOCTpOeHHE TpauKOB ITUX QYHKIUN

24.10.2023

25.10.2023

32

DJIeMEHTapHOE UCCIEOBAHUE U

26.10.2023




MOCTpOEHHE TPaUKOB ITHUX QYHKIUN

CreneHsb ¢ LIEJIBIM IT0Ka3aTeneM. buHom

33 07.11.2023
Herorona

34 Crenens C LeNbIM NIOKa3zareneM. bunom 08.11.2023
HeroTona
Crenennast GpyHKIUS C HATYPAJIbHBIM U

35 LeNnbIM Noka3aTesieM. E€ cBoiicTBa u 09.11.2023
rpaduk

36 KOHTpOJII)Ha.,.?I pa(SUOTa: Crenennas 11.11.2023
¢ynkuus. E€ cBoiicTBa u rpaduk”

37 Apudmernueckuit j(OpeHb HaTypajIbHON 14.11.2023
CTEIIEHH U ero cBOiicTBa

38 Apudmernaeckuit VKOpeHL HaTypaJIbHON 15.11.2023
CTETIEHH U €T0 CBOICTBa

39 [IpeoOpa3oBaHuUs YUCIOBBIX BBIPAKESHHIA, 16.11.2023
COZIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 18.11.2023
COJIep KALINX CTENIEHH U KOPHU

41 [IpeoOpa3oBaHuUs YUCIOBBIX BBIPAKECHHIA, 91.11.2023
COZIep KAINX CTETIEHH U KOPHU
WppaunonansHblie ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PEIICHUS UPPALMOHAIBHBIX 22.11.2023
YpaBHEHUI
WppaunonansHblie ypaBHeHUsI. OCHOBHBIE

43 METO/Ibl PELIECHUS UPPALMOHAIBHBIX 23.11.2023
ypaBHEHUU

44 Wppanmonansubie ypaBHeHUs1. OCHOBHBIE 95 11.2023

MCTOAbI pCHICHUS UPPALUOHATIBHBIX




YpaBHEHUU

PaBHOCHIIBHEIC NEPEXoabl B pCHICHUN

45 g 28.11.2023
UppalMOHAIIbHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TEPEXO/BI B ]\;’)eH_IeHI/II/I 99.11.2023
UppaloHAIbHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE TIEpEXOABI B IjeH_IeHI/II/I 30.11.2023
UppalMOHATIbHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE TTEPEXO/IBI B IjeIJ_ICHI/II/I 02.12.2023
UpPPpaLMOHATIbHBIX YpaBHEHUI
CoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH

49 Kak (QyHKIIMH OOpaTHO CTENICHH C 05.12.2023
HaTypaJbHbBIM [10Ka3aTeleM
CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

50 KaK (YHKIIH OOpaTHOW CTETICHH C 06.12.2023
HaTypaJbHBIM ITOKa3aTeleM
KonTponbnas padora: "CsoiicTa u

51 rpaduk KOpHs N-Oi CTENEeHH. 07.12.2023
WppatmonansHbie ypaBHeHNA"

59 C:Fel'[eljb C pallMOHAJILHBIM [TOKA3aTeIEM U 09.12.2023
e€ cBolicTBa

53 C:[Cl'leljb C pallMOHAJILHBIM [T0KA3aTEIEM U 12.12.2023
e€ cBOlCTBa

54 C"Teneljb C pallMOHAJILHBIM [TOKa3aTeJIeM U 13.12.2023
e€ cBolicTBa

55 ITokazarenbHast GyHKIMS, €€ CBOMCTBA U 14.12.2023
rpaduk
Hcnonb3oBanue rpaduka GyHKIMM 115

56 16.12.2023

peLIeHusl ypaBHECHUI




Hcnons3oBanue rpaduka QyHKIUU A5

57 . 1 19.12.2023
pelieHus ypaBHEHU N
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

58 METO/bI PEIICHHS TOKA3aTEeIbHBIX 1 20.12.2023
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 21.12.2023
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 23.12.2023
ypaBHEHUH

61 Kontponbnas padota: "[lokazarenpHas 1 96.12.2023
¢bynkus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudwm gucia. CpoiicTa iorapupma 1 27.12.2023

63 Jlorapudm uucna. CoiicTa norapugpma 1 28.12.2023

64 Jlorapudm uncna. CoiictBa norapupma 1 30.12.2023

65 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1 09.01.2024

66 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 1 10.01.2024

67 IIpeoOpa3oBaHue BBIpAKEHUI, 1 11.01.2024
COJIepKALIHX JIOTapU(PMBI

68 [IpeoOpa3oBanue BbIpaxeHHH, 1 13.01.2024
COZIepKALIHX JIOTapU(MBI

69 [IpeoOpa3oBaHue BbIpaxeHHH, 1 16.01.2024
coJieprKaIiuX JorapudmMbl

70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBa 1 17.01.2024
U rpadux

71 Jlorapudmuueckas GyHKIUs, €€ CBOWCTBA 1 18.01.2024

U rpaduk




Hcnonb3oBanue rpaduka GyHKIMM 115

72 . 20.01.2024
pelieHus ypaBHEHU N

73 Hcnons3oBanue rpau(plznca GbyHKIMU 1715 93.01.2024
pelIeHHs ypaBHEHHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/bI PEIICHHUS JIOTApUPMUUECKUX 24.01.2024
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX 25.01.2024
ypaBHEHUH
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

76 METO/IbI PEIICHUS Jorapu(PMHIECKUX 27.01.2024
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IBI B pfmerm 30.01.2024
JoTapu(PMUYECKUX YpaBHEHUM

78 PaBHOCUIIBHBIE TIEpEXOBI B prleHPIPI 31.01.2024
norapuMUYECKUX ypaBHEHUI

79 Kontponbnas pabdota: "Jlorapupmuueckas 01.02.2024
¢ynkus. Jlorapupmuueckue ypapHenus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC 03.02.2024
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC 06.02.2024
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 07.02.2024
YHCIIOBOTO apTyMEHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHTEHC 08.02.2024
YHCIIOBOTO apryMeHTa

84 TpuronomeTrpuueckasi OKpyKHOCTb, 10.02.2024




onpeJieJICHue TPUTOHOMETPUUECKHUX
(GyHKIMI YKMCIOBOTO apryMeHTa

Tpuronomerpryeckas OKpyKHOCTb,

85 onpeJieJIeHue TPUTOHOMETPUUECKHIX 13.02.2024
(GYHKIMN 9UCIOBOTO apryMEeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKUE 14.02.2024
bopMyIibl

87 OCHOBHBIE TPUTOHOMETPUUECKHE 15.02.2024
bopMyIibl

88 OCHOBHBIE TPUTOHOMETPHUIECKUE 17.02.2024
bopmyIbl

89 OCHOBHBIE TPUTOHOMETPUUECKHE 20.02.2024
bopMyIibl

90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 91.02.2024
BBIpQ)XEHU I

01 Hp606p33033aHI/I€ TPUTOHOMETPUUECKUX 99 02.2024
BBIpOKEHU I

92 Hpeo6pa30vBaH1/1e TPUTOHOMETPUUYECKUX 94.02.2024
BBIpQ)KEHU I

03 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 97 02.2024
BBIpOKEHU I

94 Permenne TpI/IFOHOMeTpI/IquKI/IX 98.02.2024
ypaBHEHHH

95 Pemmenue TpI/II‘OHOMeTpI/I‘-IeCKI/IX 99.02.2024
ypaBHEHUI

96 Perenune TpI/IFOHOMeTpI/I‘IeCKI/IX 02.03.2024
ypaBHEHUI

97 Pemenue TpuroHoMeTprUYECKUX 05.03.2024




YpaBHEHUU

Pemenne TPUT'OHOMETPHUICCKUX

98 . 06.03.2024
YpaBHCHHIA

99 Pemenue TpI/IFOHOMeTpI/I‘leCKI/IX 07.03.2024
ypaBHEHHI

100 Pemenue TpI/II‘OHOMeTpI/I‘-IeCKI/IX 09.03.2024
YpaBHCHHIA
KonTponbHas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 12.03.2024
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocjieqoBareapHocTeil. MeTon 13.03.2024
MaTEeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE B OTPaHUYCHHBIC

103 nocienoBarenbHOCTH. McTopus ananuza 14.03.2024
0ECKOHEUHO MaJIbIX

104 Apudmerrueckast mporpeccus 16.03.2024

105 I'eomeTprueckas nporpeccus 19.03.2024

106 beckoHeuHO yObIBaromiasi reoMeTpruiecKast 90.03.2024
nporpeccust

107 Cymma 6GCKOHquH0 yOBbIBaroIIeH 91.03.2024
Te€OMETPHUECKON TPOTPECCUHU

108 JIuHeiHbIN U SKCTIOHEHITUABHBIN POCT. 93.03.2024
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT. 03.04.2024
Yucno e. DopMyrna CI0KHBIX TPOIEHTOB

110 Hcnonb30BaHue MPOTPECCUU sl pEIICHUS 04.04.2024

peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




Konrponsnas pabora:

111 \ " 06.04.2024
ITocnenoBaTenbHOCTH U IPOTPECCUU

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 09.04.2024

113 Touka pi13pLIBa. AcumnrToTsl rpadukoB 10.04.2024
byHKIMHA

114 CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA 11.04.2024
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX Ha 13.04.2024
OTpe3Ke

116 Metosa HHTEpPBAJIOB JUIsl peLLICHUS 16.04.2024
HEpPaBEHCTB

117 MeTtoa HHTEPBAJIOB JUISI PEILICHHS 17.04.2024
HEPaBEHCTB

118 Metosa HHTEpPBAJIOB JUIsl peILICHUS 18.04.2024
HEPaBEHCTB

119 HpHMeHcvaHHe CBOMCTB HETIPEPBIBHBIX 90.04.2024
GyHKUIMN 1715 pelieHus 3a1a4

120 HpI/IMeHE:HI/Ie CBOWCTB HETIPEPBIBHBIX 93.04.2024
GyHKIUH 1715 peteHus 3a1a4

121 [lepBas u BTOpast NpoU3BOIHbIE PYHKIIUU 24.04.2024

122 OnpeﬂeneHHve, F€OMETPUUYECKUN CMBICIT 95.04.2024
MIPOU3BOIHOM

123 OnpeﬂeneHHf, (bU3UYEeCKU CMBICIT 97 04.2024
MTPOU3BOTHOM

124 VYpaBHeHHEe KacaTeTbHOU K TpaduKy 30.04.2024
byHKIIUU

125 VYpaBHeHHE KacaTeIbHOU K TpauKy 02.05.2024

byHKIMHA




126 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI 04.05.2024

127 [Ipou3BoHbIC 37IeMEHTAPHBIX (DYHKITHI 07.05.2024

128 [Tpou3BoaHast CyMMBI, HpOHSBGILGIjHSI, 1 08.05.2024
YaCTHOTO ¥ KOMITO3UIMU (QYyHKIIUN

129 [Tpou3BoaHast CyMMBI, npomBentem{, 1 14.05.2024
YaCTHOTO ¥ KOMITO3UIINU ()YHKITUI

130 [Tpou3BoaHast CyMMBI, HpOI/IBBeI[eEII/IH, 1 15.05.2024
YaCTHOTO U KOMITO3UIMU (yHKIIUN

131 KonTponbnas padora: "[IpousBonnas” 1 1 16.05.2024

132 [ToBTOpEHME, 0606H_[eHI:Ie," ) 1 18.05.2024
cucTeMaTH3anus 3HaHWi: "Y paBHEHUs

133 [ToBTOpEHME, 0606H_[eHI:Ie,” ) 1 91.05.2024
cucteMaruzanus 3HaHui: "OyHKIUN

134 Hrorosast koHTpopHAs paboTa 22.05.2024

135 HToroast KOHTpOJIbHASA paboTa 23.05.2024

136 [ToBTOpeEHue, O606HICHI:I€, 1 95 05.2024
CUCTeMaTH3aIusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KIIACC

KoJsnyecTBo 4acoB J1eKTPOHHBbI

Hara e ungposbie
KonTpoanb IMpakTnuec
Tema ypoka Bcee u3yuyeH oOpa3oBare

n/ HbIE KHe
ro ust bHBIE

I padoThI padoThI pecypes:

Ne

[Ipumenenue
MPOU3BOTHOM K
HCCIEI0BAHUIO
¢byHkuuii Ha
MOHOTOHHOCTbh 1
KCTPEMYMBI

[Ipumenenne
MPOU3BOTHOM K
HCCIIEIOBAHUIO
byHKIUH Ha
MOHOTOHHOCTH U
KCTPEMYMBI

I[Ipumenenne
IIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHue
MIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHue
MIPOU3BOJIHOM K
UCCIIEIOBAHUIO
byHKIUH HA
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHenne
MIPOU3BOJIHOM K
UCCIIEJOBAaHUIO 1
byHKIUH HA
MOHOTOHHOCTb U




KCTPEMYMBI

Haxoxnenue
HauOOIBIIETO U
HauMEHBIIETO
3HAYCHUS
HEIIPEPBIBHOU

¢GbyHKIMU Ha
OTpe3Ke

Haxoxnenue
HauOOJIBIIIETO U
HAUMCHBIIIETO
3HAYCHUS
HEIPEPBIBHOU

byHKIIUY Ha
OTpEe3Ke

10

11

Haxoxnenue
HauOOJIBIIIETO U
HaUMEHBIIIETO
3HAYECHUS
HEMPEePHIBHOMN
GbyHKIIUU Ha
OTpe3Ke
Haxoxnenne
HanOOIBIIETO U
HauMEHBIIETO
3HAYEHUS
HENPEPHIBHOMU
byHKIIMHA Ha
OTpe3Ke
Haxoxnenue
HanOOIBIIETO U
HauMEHBIIETO
3HAYEHUS
HEINPEPBIBHOU

byHKIIMT Ha
OTpE3Ke

12

Haxoxnenue
HauOOIBIIEro U
HAauMEHBIIIETO
3HAYCHUS
HEINPEPBIBHOU

GbyHKIIUU Ha




13

OTpe3Ke

[Ipumenenue
MPOU3BOIHOMN
JUUI HAX0XKICHUS
HaWJTy4dlIero
penieHus B
MPUKJIATHBIX
3ajJaJax

14

[Ipumenenue
IIPOU3BOHOMN
JUIS HaXOXKACHUS
HaWIy4qIlero
pelieHus B
MIPUKJIATHBIX
3a1auax

15

16

17

IIpumeneHue
IIPOU3BOIHOMN
JUIS
OIIpeeICHUs
CKOPOCTH H
YCKOpEHUs
porecca,
3a/IaHHOTO
(bopmynon umm
rpaduxom
IIpumeHeHue
MIPOU3BOIHOMN
JUIS
onpeneneHus
CKOPOCTH U
YCKOPEHUS
npolecca,
3aJJaHHOTO
bopmynoit umu
rpaduKom
Kommnozumus
byHKIII

18

19

Kommnozumus
byHKIHIT
KomMmnosumus
byHKIII

20

I'eomeTpuyeckun




€ 00pasbl
YpaBHEHUN Ha
KOOPAMHATHOU
IJIOCKOCTH

21

I'eomeTpuuecku
e o0pasbl
YpaBHEHUN Ha
KOOPJAMHATHOU
IIJIOCKOCTH

22

KoHntposbHas
pabora:
"UccnenoBanue
byHKINH C
MTOMOIIBIO
MPOU3BOAHOMN"

23

[TepBooOpaznas,
OCHOBHOE
CBOWCTBO
MepBOOOPA3HBIX

24

[IepBoobOpa3ubie
3JIEMEHTAPHbIX
GyHKIHH.
[IpaBuna
HaXO0XKJICHUS
epBOOOPA3HBIX

25

[TepBoobpazubie
3NIEMEHTAaPHBIX
GbyHKIU.
[IpaBuna
HaXO0XKJICHUS
NepBOOOPA3HBIX

26

HuTerpain.
I'eomeTpuueckun
W CMBICIT
WHTErpaa

27

Brranciaenue
OIPEIEIIEHHOTO
WHTETrpajia rno
bopmyie
HeroTona-
Jleiibumia

28

Brruuncienue




ONPEACIEHHOTO
WHTETpaa mo
dbopmyiie
HrroTona-
JleitOuMIa

29

IIpumeHeHue
WHTETpaia Jyis
HAXOXICHUS
Ionaaei
IJIOCKUX UTYyp

30

IIpumeHeHue
WHTETpaia Jyis
HaX0KJICHUS
00BEMOB
F€OMETPUUYECKHIX
Ten

31

IIpumepsl
peleHuit
muddepennmans
HBIX YpaBHEHUU

32

[Ipumepsl
peleHuit
muddepennmans
HBIX YPaBHEHUU

33

34

MatemaTtnuecko
e
MOJIETUPOBAaHUE
peasIbHbIX
IIPOLIECCOB C
IIOMOUIBIO
muddepeHmab
HBIX YPaBHEHUU
KoHntponbHas
pabora:
"ITepBooOpa3nas
u uHTerpan”

35

Tpuronomerpuu
eckue QyHKIHH,
UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuu
eckue QyHKIIHNH,




37

38

39

40

41

HX CBOWCTBA U
rpaduku
Tpuronomerpuy
eckue PyHKIUH,
HX CBOWCTBA U
rpaduxu
Tpuronomerpuy
eckue PyHKIUH,
HX CBOWCTBA U
rpaduku
Tpuronomerpuy
eckue yHKIIHH,
HX CBOMCTBA U
rpaduku

OT160p KOpHEH
TPUTOHOMETPHUY
€CKUX
ypaBHEHUH C
MTOMOIIBIO
TPUTOHOMETPHUY
€CKOM
OKPY>KHOCTH

OT10op KOpHEi
TPUTOHOMETPHUY
€CKUX
YPaBHEHUH ¢
MTOMOLUIBIO
TPUTOHOMETPHUY
€CKOH
OKPY>KHOCTH

42

43

OT160p KOpHEN
TPUTOHOMETPHUY
€CKUX
YpaBHEHUH C
IIOMOUIBIO
TPUTOHOMETPHUY
€CKOH
OKPYKHOCTH

OT10op KOpHE
TPUTOHOMETPHUY
€CKHX
YPaBHEHHUH C




IIOMOIIIBIO
TPUTOHOMETPUY
eCKOH
OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUY
€CKUX
HEPABEHCTB

45

46

47

48

Pemenne
TPUTOHOMETPUY
E€CKHUX
HEPABEHCTB

Pemenue
TPUTOHOMETPUY
€CKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUY
E€CKHUX
HEpPABEHCTB

KonTponbhas
pabora:
"I'pacduxu
TPUTOHOMETPHY
€CKUX (PYHKIIMH.
Tpuronomerpuu
ecKue
HepaBeHCTBa"

49

OcHOBHBIE
METOIbI
pewenust
ITOKA3aTCIIbHBIX
HEPaBEHCTB

50

OcHOBHBIE
METOIbI
pewenust
ITOKA3aTCIbHBIX
HEPaBEHCTB

51

OcHOBHBIE
METOIbI
pewenust
ITOKA3aTCIbHBIX




52

53

54

55

56

57

58

59

60

HEPABEHCTB

OcCHOBHEBIE
METOBI
perieHus
MoKa3aTeJIbHBIX
HEPaBEHCTB

OcCHOBHEBIE
METOBI
perieHus
norapuMuIecK
WX HEPaBEHCTB

OcCHOBHEBIE
METOBI
perieHus
norapuMIIecK
WX HEPABEHCTB

OCHOBHEBIE
METO/BI
penieHus
norapuMuIecK
WX HEPABEHCTB

OcCHOBHEBIE
METOMBI
pereHus
nmorapuMuIeck
WX HEPABEHCTB

OCHOBHEBIE
METOIBI
pewenust
HPpAaIOHAIbHEI
X HEPABEHCTB

OCHOBHEBIE
METOIBI
pewenust
HppaIiOHAIbHEI
X HEPABEHCTB

OCHOBHEBIE
METOIBI
pewenust
HppaIiOHAIbHEI
X HEPABEHCTB

OCHOBHEBIE




METO/bI
peuieHus
HUPPALMOHAIIBHBI
X HEPABEHCTB

61

I'paduueckue
METOIbI
pelieHus
UpparoHaIbHBI
X YpaBHEHMI

62

I'paduueckue
METO/IbI
pelieHus
UppalMOHATIbHBI
X YpaBHEHUI

63

I'paduueckue
METOBI
pelieHus
MOKa3aTeIbHBIX
ypaBHEHUH

64

I'paduueckue
METOBI
pereHust
MOKa3aTeIbHBIX
HEpaBEHCTB

65

I'paduueckue
METO/IbI
peuenus
norapuMuIeck
UX ypaBHEHUU

66

I'paduueckue
METO/IbI
pelieHus
norapuMuIeck
UX HEPaBEHCTB

67

I'padnueckue
METOIBI
perteHus
norapupMuIecK
UX HEPAaBEHCTB

68

I'padnueckue
METO/IbI
pelieHus




MOKa3aTeIbHBIX
"
norapuMuIecK
UX YpaBHEHHI

69

I'paduueckue
METOIbI
peneHus
MOKa3aTeIbHBIX
u
JorapuMuIecK
UX YpaBHEHHI

70

71

72

I'paduueckue
METOBI
pereHusI
MOKa3aTeIbHbIX
u
JorapuMuIecK
UX HEPABEHCTB

I'paduueckue
METOJIbI
pereHusI
MOKa3aTeIbHbIX
"
nmorapuMuIeck
WX HEPaBEHCTB

KoHnTponbHas
pa0ora:
"Uppanmonansx
bl€,
MOKa3aTeIbHbIE
"
JorapupMuyUecK
ue HepaBeHcTBa"

73

KommiekcHbie
qucia.
Anrebpanyeckas
u
TPUTOHOMETPHY
eckast popmbl
3arucu
KOMIIJIEKCHOTO
qucna




74

75

76

77

78

79

80

81

KommiekcHbie
YyucIa.
Anrebpanyeckas
u
TPUTOHOMETPHUY
eckast popMbl
3anucu
KOMIIJICKCHOTO
qucia

Apudmerndeckun
€ omeparyu ¢
KOMILIEKCHBIMHU
qHCIIaMU

Apudmerndecku
€ omeparyu ¢
KOMILICKCHBIMHU
YHCIaMU

N3o6pakenue
KOMINIEKCHBIX
YypCceN Ha
KOOPJMHATHOMN
IUIOCKOCTH

N306paxenue
KOMIUIEKCHBIX
qucell Ha
KOOPAWHATHOU
IIJIOCKOCTH
dopmya
Myaspa. Kopun
N-0i1 CTETIICHU U3
KOMILJIEKCHOTO
qucia

dopmyna
Myaspa. Kopun
N-0#1 CTETIICHU U3
KOMILJIEKCHOTO
qucia

IIpumeHeHue
KOMIUIEKCHBIX
YHCEI JUTS
penieHus
(bu3HUECKUX U




82

83

F€OMETPUUYECKHUX
3a1a4y

KonTponbnas
pabora:
"KommiekcHbie
gucna"

HarypanbsHbie u
Lenble Yncia

84

Harypanbnsle u
LeNIble YnCiIa

85

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH
LIEJIBIX YUCEII

86

87

88

89

I[Ipumenenne
MPU3HAKOB
JEIMMOCTH
LIEJIBIX YHCE

I[Ipumenenne
MIPU3HAKOB
JEIMMOCTH
LEJIBIX YUCEIL:
HO/l u HOK

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH
LENBIX YUCEI:
HOJ u HOK

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH
LENBIX YUCEIL:
OCTaTKH 1O
MOJZYJIIO

90

IIpumeHeHue
MIPU3HAKOB
JEIIMMOCTH
LEJIBIX YUCEIL:
OCTaTKH 10
MOJYJIIO

91

[IpumeHenne
MIPU3HAKOB




JIEITUMOCTH
LICJIBIX YHCEI:
AITOPUTM
EBxnnnma mns
perieHus 3ana4y
B LIEJIBIX YHCIIaX

92

KoHntposbHas
pabota: "Teopus
HeNbIX yucen"

93

Cucrema u
COBOKYITHOCTb
YpPaBHEHUU.
PaBHOCHIBHEIE
CHCTEMEI U
CHCTEMBI-
CIIEICTBUS

94

95

96

Cucrema u
COBOKYITHOCTb
yYpaBHEHUH.
PaBHOCHIBHBIE
CHCTEMEI U
CHCTEMBI-
CIICICTBHS

OcHOBHBIE
METO/IbI
PELIEHHS CUCTEM
u
COBOKYITHOCTEM
panroHaIbHBIX
YpaBHEHUU

OcHoBHBIE
METOIbI
pEILIeHUs] CUCTEM
"
COBOKYITHOCTEM
UppalMOHATILHBI
X YpaBHEHUU

97

OcHoBHBIE
METOIbI
pEeIICHUA CUCTEM
u
COBOKYITHOCTEMN




98

IIOKa3aTCIbHBIX
YpaBHEHUU

OcHOBHBIE
METO/IbI
pelIeHus: CUCTEM
"
COBOKYITHOCTEMN
MOKa3aTeIbHBIX
ypaBHEHUI

99

OcHoBHbIE
METO/IbI
pELIEeHUs] CUCTEM
u
COBOKYIHOCTEH
JorapuMuIecK
UX ypaBHEHUU

100

101

102

OcHoBHbIE
METO/IbI
peLLIEHHsI CUCTEM
u
COBOKYIHOCTEH
JorapuMuIecK
WX ypaBHECHHU

IIpumeHeHue
CUCTEM K
PELIEHUIO
MaTEMaTHYECKU
X 337134 ¥ 3a1a4
U3 pa3IMyuHbIX
oOnactell HayKu
U peaJIbHOU
KHU3HU,
UHTEPIIpETALNS
MIOJIyYE€HHBIX
pe3yabTaToB

[IpumeHenne
CUCTEM K
PEIIECHUIO
MaTEMaTHYECKU
X 3a7a4 ¥ 3a/1a4
U3 pa3IMyYHbIX
oOactell HayK1
U peaJIbHOU




YKU3HU,
HMHTEpIpETaAlUs
ITOJIYYEHHBIX
pe3yabTaTOB

103

104

105

IIpumeHeHue
HEPAaBEHCTB K
pELIEHUIO
MaTeMaTHYECKU
X 33/1a4 ¥ 3a/1a4
U3 pa3INyuHbIX
obJacTelt HayKu
U peajJbHOU
KHU3HHU,
WHTEPIIPETAIHS
MIOJIy4E€HHBIX
pe3yJIbTaToB

KonTponbhas
pabora:
"Cucrtemsl
paloHaIbHbIX,
UppalMOHATIbHBI
X
MOKa3aTeIbHBIX
u
JorapupMuUecK
UX ypaBHEHHH"
PanunonanbHbie

ypaBHEHHUS C
napameTpamu

106

PanmnonanbHbIe
HEpPAaBEHCTBA C
rapaMeTpamu

107

108

109

PanmnonanbHbIe
CHUCTEMBI C
rnapaMeTpamu

HppaunoHnansx
bI€ YPaBHEHH,
HEPABEHCTBA C
rapamMeTpamu
HppaunoHnansx
BIE CUCTEMBI C
rapameTpamu




110

IToxa3aTennbHBIC
ypaBHEHUS,
HEPaBEHCTBA C
rapameTpamMmu

111

112

113

114

Iloka3zarenbpHbIEe
CHUCTCMBEI C
rnapameTpamu

Jlorapudmuueck
ue ypaBHEHUS,
HEPaBEHCTBA C
napameTpamu

Jlorapudmuaeck
UE CUCTEMBI C
napameTpamu

Tpuronomerpuu
€CKHe
ypaBHEHHUS C
rnapameTpamu

115

Tpuronomerpuu
€CKue
HEPAaBEHCTBA C
rapamMeTpamu

116

Tpuronomerpuu
€CKHE CHCTEMBI
C ImIapaMeTpaMu

117

118

[Toctpoenue u
HCCIIE0OBaHUE
MaTeMaTHYCCKHU
X Mojenei
peanbHbIX
CUTYaLlUM C
TOMOTIIBIO
YpaBHEHUH C
rnapameTpamu

[Toctpoenue u
Hcce0BaHue
MaTeMaTUYeCKU
X MoJenen
peanbHBIX
CUTYAaILHi C
TTOMOTIIBIO
CUCTEM




119

120

yYpaBHEHUH C
rapameTpamu

[Toctpoenue u
HCCIEe0BaHUE
MaTeMaTUYeCKHU
X MOJenen
peanbHBIX
CUTYallUi C
MIOMOILBIO
cucTeM
YpaBHEHUH ¢
rnapameTpamu

KoHntposbHas

pabora: "3amaun
¢ mapametrpamu"

121

[ToBTOpEHME,
000011IEHNE,
CUCTEMAaTH3AIIHS
3HAHUM:
"VpaBuenus"

122

[ToBTOpEHME,
000011IeHNE,
cUCTEeMaTH3aIus
3HAHUM:
"VpaBHeHus"

123

124

125

[ToBTOpEHME,
00o01enue,
CHUCTEMaTU3alIUs
3HAHUM:
"VYpaBHeHHUS.
Cucremsl
ypaBHeHUi"

[ToBTOpEHME,
0000111EHNE,
cucTeMaTu3alus
3HAHUM:
"HepaBencrsa"

[ToBTOpEHME,
0000111EHNE,
cucTeMaTu3alus
3HAHUM:
"HepaBencrsa"




126

[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3alus
3HAHUM:
"HepaBencrna"

127

[ToBTOpEHME,
000011IEHNE,
CHCTEMAaTHU3alHs
3HAHWI:
"IIpousBoHas 1
e€ mpuMeHeHue"

128

129

130

131

132

133

[ToBTOpEHME,
000011IEHNE,
CHCTeMaTH3amus
3HAHHI:
"IIpousBoHas 1
e€ nmpuMeHeHue"

[ToBTOpEHME,
000011IeHHE,
CHCTeMaTH3amus
3HAHHI:
"IIpousBoHas 1
e€ npuMeHeHue"

[ToBTOpEHME,
000011IEHHE,
cucTeMaTu3anus
3HAHUM:
"NuTerpan u ero
npuMeHexnue"

[ToBTOpEHME,
000011IEHHE,
CUCTEeMaTH3aIIUs
3HAHUM:
"®yHkuun"
[ToBTOpEHME,
0000111EHNE,
CUCTeMaTH3aIIHS
3HAHUM:
"®yHkuun"
[ToBTOpEHME,
0000111EHNE,
CUCTEeMAaTH3aIIUS




3HAHUM:
"OyHkuun"
Hrorosas
134 koHTpoOIBHAS
pabora
Hrorosas
135  koHTpodBHAs
paborta

[ToBTOpEHME,
00001menune

136 ’
cucTeMaTu3anus

3HAHUHU

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

136

10
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