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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaroT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOoTopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOI popMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHMQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLUHUU U PacCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEajbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHPHOW KOHIIEHTpPAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadyajllaM MaTeMaTH4eCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOMYeCKue TuHuu: «Yucna
U BblUKCIEHUD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa H JIOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMd U paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIIEI0BATENbHO (hopMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU yuyeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOoIMYeCcKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpLIacT
(GopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATBHBIX BBIUMCICHHUMA, BKJIIOYAIOMINX B C€Osl MCHOJIb30BAaHUE Pa3TUYHBIX
dopM 3amucu 4yMciaa, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
paliOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M ONEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCeN, O0coOble CBOMCTBA
palroHaIBHBIX M MUPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTEpaIii, a TaKKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33734
dbopMupyeTcsi TpeACTaBICHUE O €IWHCTBE MATEMATUKH KaK HayKH W €€ pojH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne |
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHs, MOCKOJIbKY B KaXIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpAIlMOHAIbHBIX, TOKAa3aTeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKamx mnapamerpel. [lodydeHHbIEe yMEHHsS HIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, MPU PELIEHUHM NPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlanHast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUIN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuansa NPOUCXOJWUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HHCTPYMEHTBl JJsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepraia. M3ydenue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk U C pEHIeHHEM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM OonblIoOe BHMUMAaHHE
yaensercss (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMu 3aBUCUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JIMHUN HaleJeH Ha Pa3BUTHE YMEHUU
Y HABBIKOB, ITO3BOJISIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HoOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMAaTHYECKHUX, TAK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX O0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, ONpeAeNnsaTb MX HauOONbIIME W HaUMEHbIINE
3HAUEHHUS, BBIYUCIATH MIIOMAanu (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HAWIydlllee pelIeHWe B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U UcKyccTBe. OOyuaromuecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
W TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BakHO ndaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OINpPEACTEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKH KPUTHUYESCKOTO MBIIIICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMSA DJTHX MOJENICH C TIOMOIIBI0 ammapara anreOpbl U
MaTEMaTU4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOT0 Kypca IHIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydarouiuecs  pa3BUBAIOT
HAOIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TMPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCcCe U3YyUEHHUs BCEX TeM yueOHOTO Kypca « AnreOpa 1 Hadasna
MaTEMaTUYECKOrO aHATIU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCITHYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHbIe TMepuoanyeckue npodu. [lpuMeHeHue apodel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyib
JEeWCTBUTEIBLHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBHIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenp C 1enabIM  mokasareneMm. bunom Hprlotona. Hcmoin3oBaHue
noAXo e (GOPMBbI 3aMUCH JEHCTBUTENBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH B €T0 CBOMCTRA.

CreneHb ¢ panMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapu¢pma. J[leciTuuHble W HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIC YpaBHEHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOroOwIeHbl OT OJHOM TepeMeHHOW. JleleHne MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiessl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCTICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peuieHus
Jgorapu(pMUUECKUX YpaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAKEHUN. PelieHre TpUroHoMeTpuYeCKUX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3lIMyHbIX 00JIacTeld HayKu U peasibHOMU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amaHus (QyHkIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms pyukiuii. I'paduk  QyHkuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha TIPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE 17§ OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTeMaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
IIPOTpeCcCHU. JIMHENHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npouleHTOB. Mcnosb30BaHWEe NIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapakTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOUKM pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEHHWE CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1js pereHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3lu4HbIX O0JacTed HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3a7ady U3 JPYTrUx Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4eCKOro aHAJIN3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeuIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

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

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAECH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHInaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMUHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrn W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM ACsATENIbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IIO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh M TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JTI0KA3aTEIHCTBA MATEMATHUYECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMALUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIIBUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX (dopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTD uHdopmaIuu o CaMOCTOSITEJIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUs MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYUYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXKICHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh W KCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
NeSATEeTbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMNoBbIX GopMax paboThl (00CYykaeHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUU MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOywenuss B 10 kiaacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOrO aHaIU3a»:

Yucjia ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATUSAMU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMUCIICHUS, TIpaBUjIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCIIOBOI'O apTyMEHTA;

ONEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMU KO3(hUIMeHTaMu, KOPHU MHOTOWIECHA, MPUMEHSThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJIHO ONEpUpOBAaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpULbl 2 X 2 M €ro IEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenurtens 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIM C IOMOILBI0 MaTpULl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UJIsi [peoOpa3oBaHMS
BBIPAKCHUN;

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKrue GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

MOJEJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE airedpbl, COCTAaBJIATh
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aUMHO 0OpaTHble (QYHKIUU, KoMmmo3uuus GyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: YETHBIE M HEYETHBIE (PYHKUUH,
NepUOINYECKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM ToKa3zareneM, rpapuk CTEeNeHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTHU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlad U3 APYrHuX y4EeOHBIX MPEIMETOB U peaibHON
KHU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJIHO OMNEPUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM IS PEIIEHUs peajbHBbIX 3aJad IPUKIIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOZIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKIHUU, TOYKU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 1715 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yu4eOHBIX MPEAMETOB;

CcBOOOJHO OINEpPHpPOBaATh TMOHATHUSMU: OIpENeNIieHHuEe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEILCTBO, PABHOCHIIbHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOyd4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX YHCEN, UCIOJIb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMIHO OMEpUpPOBAaTh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATh TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH TOHATHSIMHU: HPPAIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U TapaMeTpPBhI;

MPUMEHSITH TpauuecKkre METOJIbI I PEIICHUs YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3a]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammaparta aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJbTAT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOUN Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-d)KOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUSI CKOPOCTH W YCKOPEHHS Tpollecca, 3aJaHHOTO (OpMYyJION WIIN
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHEe O MaTeMaTHYeCKOM MOJCIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3e/ioB U TeM (uudpossbie)
Kontpoasubie | IlpakTtudyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOKeCTBO JE€HCTBUTENIBHBIX YHCEIL.
1 MHorounensl. PanyionanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkuuu 1 rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIBIM T10Ka3aTelIeM
3 Apudmernueckuil KOpeHb N-0il CTENEHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [TokazarenwsHas pynkums. [lokazarensHbie 10 |
YPaBHEHHUS
5 Jlorapudmuueckas GyHKIHUS. 18 |
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpruyeckue BbIpaXXEHUS U 2 |
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U IIPOIPECCUU 10 1
HenpepoiBuble pynkuuu. [IponzBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HAHWUMN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
Konrpoasubie | IlpakTuuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO 2 1
MPOU3BOTHOM
2 [TepBooOpasHast u UHTETpaI 12 1
3 ['paduku TPUrOHOMETPUUECKUX (PYHKIIHI. 14 |
Tpuronomerprieckue HEpaBEHCTBA
4 WppauroHanbsHble, NOKa3aTeIbHbIE U 24 1
norapuMuYecKre HEpaBeHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnbie u nensie yncna 10 1
CucTtembl parmoHAIBHBIX, UPPAITMOHATHHBIX
7 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N KosanyecTBo yacos Jara DJIEeKTPOHHBIE
u/n Tema ypoka B Konrpoabbie | Tpakruueckue | \ovyeyyy uudpobie
cero padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchbl

1 [[MHOkecTBO, onepaiy Hajl 1
MHOKECTBAMH M UX CBOMCTBA 04.09.2023

2 narpaMmbl Jiiepa-Benna 1
Jlutarp P 04.09.2023
[IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO

3 1
annapara s peueHus 3a1a4 07.09.2023
Parmmmonanpueie ynciaa. OOBIKHOBEHHBIE U

4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 07.09.2023
0eCKOHEUHBIE TIEPUOIMUECKUE IPOOH T
Parmmonansueie unciaa. OOBIKHOBEHHBIE U

1

5 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 11.09.2023
OECKOHEYHBIC TTEPUOIUUECKHE IpodU
[Ipumenenue apobeii u IPOLEHTOB IS

6 1
pelieHus NPUKIaAHbIX 3a1a4 11.09.2023
[Tpumenenue apobeii 1 IPOIEHTOB IS

7 1
pelIeHns NPUKIAIHBIX 3a7a4 14.09.2023
HeiicTBuTenbHble yncia. PalimonaabHbIe U

8 1
HPPALMOHAIIBHBIE YKCIIA 14.09.2023

9 Apudmerrueckue ornepaum ¢ 1
JEUCTBUTEILHBIMU YHCIAMU 18.09.2023

10 Moaynb A€CTBUTEIBLHOTO YHCIIA U €r0 1
CBOMCTBa 18.09.2023
[TpubmmxEHHBIC BEIYMCIICHHUSI, IPABHIIA

11 1
OKPYIJICHMS], IPUKUKA U OLICHKA 21.09.2023




pe3yJibTaTa BBIYMCIICHUH

12

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

21.09.2023

13

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09.2023

14

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-paLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09.2023

15

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenne MHOTOUYJICHA HA MHOT'OWICH C
octatkoM. Teopema besy

28.09.2023

16

MHoOTOouJIEHBI C LEeTBIMH
kodpunmentamu. Teopema Buera

28.09.2023

17

Pemrenne cucreM TMHEHHBIX YpaBHEHUI

02.10.2023

18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

02.10.2023

19

Martpuia cucTeMsl JINHEWHBIX YPaBHEHUM.

Onpenenurens MaTpuLbl 2X2, ero
reOMETPHUECKUIT CMBICT U CBOMCTBA;
BBIYMCIICHUEC €I'0 3HAUYCHUA

05.10.2023

20

Onpenenurens MaTpuLbl 2X2, ero
reOMETPHUECKUI1 CMBICT U CBOMCTBA;
BBIYMCIICHUE €I'0 3HAUYCHUA

05.10.2023

21

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2023

22

Perrenne npukiiagHbIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

09.10.2023

23

Pemenue nmpukiagHbIxX 3a/1a4 C TOMOIIBIO




CHUCTEMBbI JINHEHHBIX YpaBHEHUI

12.10.2023

24

KontposbHas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHEHUN"

12.10.2023

25

DyHKIMA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3aumuo obpatHbie QyHKIHH.
Kommnosunus hyHkmmit

16.10.2023

26

I'paduk Qynkuu. nemeHTapHbIC
npeoOpa3oBanus rpaguKoB QyHKIHN

16.10.2023

27

OO6acTh onpenecHus] © MHOKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkmm.
ITpomexyTKH 3HaK MMOCTOSIHCTBA

19.10.2023

28

UérHble 1 HEYETHBIC (PYHKITHH.
[lepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (DYHKITHH

19.10.2023

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.
Haubonbiiee u HaMeHbllIee 3HAUCHHE
(YHKIIMN Ha TPOMEXKYTKE

23.10.2023

30

JIuHeitHast, KBaJpaTHUHas U JpOOHO-
JUHeHast QyHKINUK

23.10.2023

31

DneMeHTapHOe UCCIIeIOBAHUE U
oCTpoeHHe rpauKoB THUX QYHKIUN

26.10.2023

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTPOEHHE IpaUKOB ITUX QYHKIUN

26.10.2023

33

CreneHsn ¢ LIEJIBIM ITOKa3aTeiaeM. buaom
Hrrotona

06.11.2023

34

CreneHsn C LEIBIM IT0Ka3aTeiaeM. buaom
Hrrotona

06.11.2023

35

CrenenHas GyHKIIUS C HATypalIbHBIM U
HenbsIM nokazareieM. E€ cBoiicTBa u

rpaduk

09.11.2023




Kontponbnas padota: "CreneHnnas

36 ¢ynkuus. E€ cBolicTBa u rpapux” 09.11.2023
37 Apudmernieckuil KOpeHb HaTypaTbHOU

CTENEHU U €ro CBOMCTBA 13.11.2023
38 Apudmernueckuii KOpeHb HATYPaTbHOM

CTENEHU U €r0 CBOWCTBA 13.11.2023
39 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKEHHIA,

COJICpIKAIIMX CTETICHU U KOPHU 16.11.2023
40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,

COZIEPIKAINX CTENIEHU U KOPHU 16.11.2023
A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,

COJICpIKAIlMX CTETIEHU U KOPHU 20.11.2023

Wppanmonanshble ypaBHeHUs. OCHOBHbIE
42 METO/Ibl PEIICHH UPPALIHOHATBHEIX 20.11.2023

yYpaBHEHM

WppanumonansHble ypaBHeHN. OCHOBHbIE
43 METO/Ibl PEIICHH MPPALIHOHATBHEIX 23.11.2023

ypaBHEHM

WppanmonansHble ypaBHeHN. OCHOBHbIE
44 METO/Ibl PEIIEHH HPPALIHOHATBHEIX 23.11.2023

ypaBHEHHH
45 PaBHOCHIIbHBIE TEpEXObI B PELICHUH

UPPALMOHAIIBHBIX YPABHEHUN 27.11.2023
46 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH

MPPALMOHAIIBHBIX YPABHEHUN 27.11.2023
47 PaBHOCHUIIbHBIE TTIEpEXObl B PELHICHUH

UPPALMOHAIIBHBIX YPABHEHUN 30.11.2023
48 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH

VPPALMOHAIIBHBIX YPABHEHUN 30.11.2023
49 CBoiicTBa U rpaduk KOpHS N-0i CTeneHn

KakK QYHKIIMH 0OpaTHOW CTENEeHH C 04.12.2023




HaTypaJIbHBIM ITOKa3aTCJICM

50

CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU
Kak (pyHKIMHM 00paTHOI CTETIEHH C
HATypaJIbHBIM MOKa3aTelleM

04.12.2023

51

Kontponbnas padota: "CsoiicTBa u
rpaduK KOpHS N-Oi CTETICHH.
UppannonaiibHpie ypaBHEHUA"

07.12.2023

52

CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM 1
€€ CBOICTBa

07.12.2023

53

Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM 1
€€ CBOICTBa

11.12.2023

54

CreneHb ¢ pallMOHAIBHBIM ITOKAa3aTEIeM 1
€€ CBOICTBa

11.12.2023

55

[TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpauk

14.12.2023

56

Hcnonp3oBanue rpaduka QyHKIHH 115
pElIEeHNs] ypaBHEHUN

14.12.2023

57

Hcnonb3oBanue rpaduka GyHKIMU 115
penieHusl ypaBHEHUN

18.12.2023

58

[TokazarenpHbie ypaBHeHU. OCHOBHBIE
METO/bl PEIICHHS TOKA3aTENbHbIX
YpaBHEHUI

18.12.2023

59

[TokazarenpHbie ypaBHeHUss. OCHOBHbBIE
METO/bI PEIICHHS OKA3aTENbHbIX
YpaBHEHUI

21.12.2023

60

[TokazarenbHble ypaBHEHUS. OCHOBHbIE
METO/IbI PEIIEHUS ITOKA3aTENbHBIX
YpaBHEHUI

21.12.2023

61

Kontponbras padota: "[lokazaTenpHas
¢ynkmus. [lokazaTenbHble ypaBHEHUS"

25.12.2023

62

Jlorapudwm yncna. CBoiicTBa norapudma




25.12.2023

63 Jlorapudwm umncna. CBoiicTBa norapudma 78.12.2023
64 Jlorapudm yucna. CoiicTsa jorapudpma 73.12.2003
65 JlecATUYHBIE U HATypaJIbHbIE JTOrapu(pMbl 08.01.2004
66 JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI 08.01.2024
67 IIpeoOpa3oBaHue BBIPAKEHUIH,

COJIEpIKaIIMX JorapudMbl 11.01.2024
63 IIpeoOpa3oBaHue BbIPAKEHUI,

COJICpIKaIIMX JorapudMbl 11.01.2024
69 [IpeoOpa3oBaHue BBIpAKEHHIA,

coJiep KaIux JorapupmMbl 15.01.2024
70 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA

u rpaduk 15.01.2024
7 Jlorapudmuueckas pyHKIUsA, €€ CBONCTBA

u rpadux 18.01.2024
79 Hcnonb3oBanue rpaduka GyHKIMU 115

pEeLIEeHNs] YpaBHEHUI 18.01.2024
73 Wcnons3oBanue rpadpuka GyHKIUN A5

peLIEHNs] ypaBHEHUN 22.01.2024

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE
74 METOZBL PEIICHNA JorapuPpMUUECKUX 22.01.2024

ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/IbI PEIICHHS JorapupMUIECKUX 5.01.2004

ypaBHEHHI
76 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METObI peIIeHUs JIorapu(HPMUIECKUX 25.01.2024




ypaBHEHUI

PaBHOCHIIBHEIC IEPEXoabl B pCHICHUHN

77 Jorapu(MUIECKUX ypaBHEHUIN 29.01.2024
73 PaBHOCHMIIBHBIE IEPEXOBI B PELIEHUH

Jorapu(MUUECKUX ypaBHEHUI 29.01.2024
79 KonTponbhas pabora: "Jlorapudpmuueckas

¢dbyskus. Jlorapudmudeckre ypaBHeHHS " 01.02.2024
30 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

YHUCJIOBOI'O apIyMEHTa 01.02.2024
31 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC

YICJIOBOIO apryMeHTa 05.02.2024
32 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

YICJIOBOIO apryMeHTa 05.02.2024
23 ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC

YHUCJIOBOI'O apIyMEHTa 08.02.2024

Tpuronomerpuyeckasi OKpy>XKHOCTb,
84 OIpeJeEHHE TPUTOHOMETPHHYECKHX 08.02.2004

(YHKIMH YMCIOBOrO apryMeHTa

Tpuronomerpruyeckas OKpyKHOCTBb,
85 OIpEJeEHHE TPUTOHOMETPHYECKHX 12.02.2024

(YHKIMH YHUCIOBOTO apryMeHTa
36 OCHOBHBIE TPUTOHOMETPUYECKHE

hopmyIbI 12.02.2024
]7 OCHOBHBIE TPUTOHOMETPUYECKHE

(dhopMyIbI 15.02.2024
33 OCHOBHBIE TPUTOHOMETPUUECKHE

hopMyITBI 15.02.2024
39 OCHOBHBIE TPUTOHOMETPUUECKHE

hopMyITBI 19.02.2024
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKECHUI 19.02.2024




[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX

o1 BBIPAKCHUI 22.02.2024
9 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX

BBIPAYKCHU I 22.02.2024
93 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX

BBIPAKEHUN 26.02.2024
94 Perienue TpUroHOMETpHUUECKUX

ypaBHEHUM 26.02.2024
95 Perienue TpUroHOMeTpHUUECKUX

ypaBHEHUI 29.02.2024
96 Perienne TpUroHOMETpHUUECKUX

ypaBHEHUN 29.02.2024
97 Perienne TpUroHOMETpHUUECKUX

ypaBHEHUH 04.03.2024
08 Perienue TpUroHoMeTpHUUECKUX

ypaBHEHU 04.03.2024
99 Perrenne TpUroHOMETPHUYECKUX

ypaBHEHUH 07.03.2024
100 Perienue TpUroHOMETPHUUECKUX

ypaBHEHUM 07.03.2024

KonTponsHas pabora:
0| s e

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS
2| e Mens

MOHOTOHHBIE U OTPaHUYCHHBIC
103 ggccsgln{gzizeﬁizsn. Hcropus ananusa 14.03.2024
104 Apudmernueckas nmporpeccus

14.03.2024




105

I'eomeTpuueckas nporpeccus

18.03.2024

106 BeckoneuHo yObIBarolasi reOMeTpUIecKas

nporpeccust 18.03.2024
107 CyMMa GeckoHEYHO YOBIBarome

Ir€OMETPUYECKON ITPOrPECCUU 21.03.2024
108 JIMHEHBIN ¥ YKCIIOHEHIMAJIbHBIA POCT.

Yucno e. Dopmyra CI0KHBIX MPOLEHTOB 21.03.2024
109 JIMHENHBIN ¥ YKCTIOHEHITMAbHBIA POCT.

Hucno e. Dopmyra CI0KHBIX POLEHTOB 01.04.2024
110 Hcnonb30BaHue Nporpeccuu s peleHus

peaNbHBIX 3a7a4 MPUKIATHOTO XapaKkTepa 01.04.2024
111 Kontposnbnas pabora:

"[locnenoBarenbHOCTH U Iporpeccun’ 04.04.2024
112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA 04.04.2024
113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB

byHKINR 08.04.2024
114 CBoiicTBa (yHKIMI HETIPEPBIBHBIX HA

OTpe3Ke 08.04.2024
115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA

OTpPE3KE 11.04.2024
116 MeTto MHTEPBAJIOB JUIsl PELICHHUS

HEPABEHCTB 11.04.2024
117 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPABEHCTB 15.04.2024
118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPABEHCTB 15.04.2024
119 IIpuMmeHeHnEe CBOMCTB HENPEPHIBHBIX

GbyHKIMIA 7151 peneHnst 3a1a4 18.04.2024




[IpumeneHne CBOMCTB HEMPEPHIBHBIX

120 GYHKIUH 1715 perieHus 3a1a4 18.04.2024
121 [lepBas u BTOpas npou3BOAHBIC (DYHKIIHMH 29.04.2004
122 Onpenenenue, reOMETPUUECKUNA CMBICIT

MPOU3BOIHOMN 22.04.2024
123 Onpenenenue, GU3NIECKUN CMBICIT

MIPOU3BOAHOMN 25.04.2024
124 YpaBHeHHE KacaTelbHOU K rpaduKy

byHKINN 25.04.2024
125 VYpaBHeHHE KacaTeIbHOU K TpauKy

byHKIIUN 02.05.2024
126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIIUN 00.05.2004
127 [Tpon3BoaHBIC AIIEMEHTAPHBIX (QYHKINI 06.05.2004
128 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,

YaCTHOT'O U KOMITO3UIIMU QYHKIUH 06.05.2024
129 IIponsBoHas CyMMBI, TPOU3BEACHMUS,

YaCTHOTO ¥ KOMITO3UIIMU (QYHKIUI 13.05.2024
130 [Ipon3BoiHast CyMMBI, TPOU3BEACHMS,

YaCTHOT'O U KOMITO3UIMU (QYHKIUH 13.05.2024
131 KontponsHas padora: "[IpouszBoanas 16.05.2004
132 [ToBTOpenue, 0600MIIEHNE,

cUCTeMaTu3anys 3HaHui: "YpaBHeHus" 16.05.2024
133 HToroBasi KOHTpOJIbHASA paboTa 20.05.2024
134 Hrorosast koHTpopHAs paboTa

20.05.2024




135 [ToBTOpEeHME, 0000IIECHNE, 1
cucreMaTtu3anus 3Hanuii: "OyHxkun" 23.05.2024
136 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3alus 3HaHUH 23.05.2024
OBILIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeHeHnue nporu3BOJHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCleI0BaHuI0 (PyHKIMHA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeTOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO U

HaVMEHBIIIETO 3HAYEHUS HENPEPHIBHON

(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIETO 1




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(byHKIMHU HAa OTpe3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

10

Haxoxnenue HaubonbLIEro U
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIUU Ha OTpE3Ke

11

Haxoxaenne HanbombIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

12

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPBIBHOM
(GyHKIMHU Ha OTpe3Ke

13

[IpumMeHeHne MpON3BOTHOM JIJIst
HAXOKJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HAXOXKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpeIeTICHUsI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMYIIOi UITH
rpadpukom

16

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHoro GopMyIIoN WK
rpaduxkom




17 Komnosunus ¢pyHkuumit

18 Komnosunus ¢pyHkuumit

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpas3bl ypaBHEHU Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

” KonTtponsHas pabdora: "MccnenoBanue
(GYHKINH C TOMOIIBIO MTPOU3BOIHOM"

3 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBo0OOpa3HbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuna HaxOXIEHHS TEPBOOOPA3HBIX

’5 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMmeTpuyeckuii CMbICT
UHTErpaia

7 Brruucnenue onpenenéHHoro HHTerpaina
no popmyne Herotona-JlelOHuma

)% Brruncnenue onpeaenéHHOro HHTErpaia
no popmyne Herotona-JleliOHuIa

29 [TpuMeHeHne MHTETrpaa A HaXOXKAECHUS
TUIOIIAAeH TIOCKUX QUTYp

30 [IpumeneHne nuHTErpaia 1 HaXOXKIACHUS
00BEMOB reOMETPUUYECKHX Tell

31 [Tpumeps! pemennit uddepeHaIbHbIX

YpaBHEHUN




[Tpumeps! pemenunii mudepeHraITbHbIX

32 .
ypaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHUE

33 peaIbHBIX MPOILIECCOB C MOMOIIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

34 KonTtponpHas padora: "IlepBooOpazHas u
uHrerpan"”

35 TpuronomeTpuueckue QyHKIHH, UX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

18 Tpuronomerpuyeckue GyHKIUH, UX
CBOIiCcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pewenne TpuroHOMeTpU4ECKUX

44
HEPABEHCTB

45 Pewienne TpuroHOMeTpU4ECKUX
HEPABEHCTB

46 Pewenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

47 Pemenne TpuroHOMeTprUYECKNUX
HEPABEHCTB
KontponpHas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKHUX (PYHKIUH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OcHOBHBIE METO/BI PELLICHUS
IIOKa3aTeNIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PEILICHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS
J0rapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
jorapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METOIbI PELLIEHUS

norapu(pMUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

37 UPpaLMOHAJIbHBIX HEPABEHCTB
53 OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHAJIbHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PELLICHUS
UPpaLMOHATIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
61 I'paduueckue metozs! pemeHus
UppalMOHATIBHBIX YPaBHEHUN
&2 I'paduueckue metozs! pemeHus
UppaLMOHATIBHBIX YPaBHEHUN
63 ['paduueckue MeTOIbl peleHus
HOKa3aTeIbHbIX YpPaBHEHUN
64 ['paduueckue MeTobl peleHus
MIOKAa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI pelIeHus
Jorapu(pMHUUECKUX ypaBHEHUH
66 I'paduueckue MeTObI perIeHus
JorapupMHUECKUX HEPABEHCTB
67 I'paduueckue MeTObI perIeHus
J0rapupMHUECKUX HEPABEHCTB
I'paduueckue MeTo bl pereHus
68 MOKa3aTeNbHbBIX U JOrapu(MUUECKUX
ypaBHEHUU
['padmyeckue MeTOAbI pelIeHHs
69 MOKa3aTeNbHBIX U JOrapu(OMUYECKUX

ypaBHEHUU




70

I'paduueckue MeTo bl pemeHus
MOKA3aTebHBIX U JTIOTapU(OMUYECKUX
HEPABCHCTB

71

I'paduueckue MeTo Bl pemieHus
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

72

KoHntpoinbHas pabdora: "UppanuoHaibHble,
MoKa3aTeNbHbIe U TorapuMuueckue
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

74

KommnnekcHsble uncna. Anrebpandeckas u
TpUTOHOMETpHYECcKasi pOPMBI 3arucu
KOMIUIEKCHOT'O YHUCJIa

75

ApudmeTnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0paxeHue KOMIJIEKCHBIX YHUCET Ha
KOOPAMHATHOW IIOCKOCTH

78

N3o0paxeHne KOMIJIEKCHBIX YHUCET Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit cTenenun
13 KOMIUIEKCHOTO YHClIa

80

®opmyna Myaspa. KopHu n-oit cTenenun
13 KOMIUIEKCHOTO YHCIia

81

HpI/IMeHCHI/IC KOMIIJICKCHBIX UM CCJT JJIsA




petieHus GU3NIECKUX U T€OMETPHUICCKHIX
3a1a4

KonTtponpHas pabdora: "KomruiekcHbie

82 |
yucia

83 HarypanbHble u ensle yucia

84 Harypanbnsle u 1iensie yucna

85 [IpumeHeHne Npu3HaKoB AETUMOCTU
LEJIBIX YUCEl

26 [IpumeHeHnue NpuU3HaKoOB AETUMOCTU
LEJIBIX YUCEl

g7 [IpumeHneHnne Npu3HaKoB AETUMOCTU
nenbix yncen: HOJ[ m HOK

28 [IpumeHeHnue NpU3HaKoOB AETUMOCTU
nensix uncen: HO u HOK

29 [IpumeneHne NpU3HaKoOB AETUMOCTU
LIEJIBIX YUCEII: OCTATKH 110 MOIYJIIO

90 [TpuMeHeHne NpU3HAKOB IETMMOCTH
LIEJIBIX YUCEII: OCTATKH 10 MOAYJIIO
[TpuMeHeHre NPU3HAKOB IETUMOCTH

91 LeJIBIX Yucell: anroput™ EBkinaa s
pelIeHns 3a1a4 B LEJbIX YNCIaX

9 Konrtponbnas pabdora: "Teopus nenbix
qucen"
CucreMa 1 COBOKYITHOCTb ypaBHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94 CucremMa 1 COBOKYTHOCTh ypaBHEHUH.

PaBHOCHIBHEBIE CHCTEMEBI I CHCTEMBI-




CIICACTBUA

95

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
COBOKYIIHOCTEW pallMOHAIbHBIX
ypaBHEHUI

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHU M

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUN

98

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
ypaBHEHU I

100

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUECcKux
ypaBHEHUH

101

[IprMeHeHne cUCTEM K PEIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U pealbHON
JKU3HU, UHTEPIIPETALUS IIOJYYCHHBIX
pe3ynbTaToOB

102

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3
pa3NINYHBIX 001acTe HAYKH U peaslbHOM
YKU3HU, UTHTEPIPETaLs OTy4YeHHBIX




pe3yJIbTaToB

103

[IpuMeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIPETALUs IIOJY4CHHBIX
pE3yJIbTaTOB

104

KoHntposnbnas padora: "Cuctemsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JOTapu(OMUYECKUX
ypaBHeHU"

105

PanmonansHbie YpaBHCHH C I[TapaMETpaMn

106

PanonanbHble HEpaBEHCTBA C
napaMeTpamu

107

PannonansHbBIE CUCTEMBI C mapamMeTpamMu

108

HppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

109

HppanmoHanbHble CUCTEMBI C
napameTpamu

110

[TokazaTenbHBIC ypaBHEHUsI, HEPABEHCTBA
C mapaMeTpamMmu

111

[Toka3zarenbHble CUCTEMBI C TApaMETPaMU

112

Jlorapugmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

113

Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamMu

114

TpuronomeTprdeckue ypaBHEHUS C
rapameTpamu

115

TpuroHomeTpuuecKknue HEPAaBEHCTBA C




napaMeTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

117

IToctpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyalUi C IOMOULIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJIENIeN peaTbHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

[Toctpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEeabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C ImapameTpaMu

120

KonTponbHnas pabora: "3agauu c
napamerpamu”

121

[ToBTOpenue, o6odIIEHNE,
cucTemMarusanus 3HaHuil: "YpapHenus"

122

[ToBTOpenue, o6odIIEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"

123

[ToBTOpenue, o6odIIEHNE,
cucTeMaTu3alus 3HaHWii: "Y paBHEHNU .
Cucremsl ypaBHeHHN"

124

[ToBTOpenwue, 0600IIEHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

125

[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3Hanuii: "Hepasencraa"




[ToBTOpeHnue, 06001ICHNE,

126 . " 1
cucreMarusanus 3Hanuil: "HepaBencrsa
[ToBTOpeHnue, 06001ICHNE,
127 cucremarusauus 3HaHuii: "IIlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 06001ICHNE,
128 cucremaTtusanus 3Hanuii: "[IpousBoaHas u 1
eé npuMeHeHue"
[ToBTOpEeHME, 0000IICHNE,
129 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
eé npuMeHeHue"
[ToBTOpEHHE, 0000IICHUE,
130 cucTtemaTusanus 3Hanuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpEHHE, 0000IICHUE, |
cucreMaru3aius 3HaHui: "Oyakuun"
132 [ToBTOpenue, o6odIIEHKE, |
cucreMaru3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"
134 Wrorosas koHTpoJsibHasA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpenwue, 0600IIEHNE, 1
cUcTeMaTH3aIus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anre6pa u Hadana mareMatudeckoro ananmusa, 10 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IIECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa u Havasa MaTeMatuyeckoro ananusa, 11 kmacc/ Komsrun FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimonepHoe 00IIIeCTBO
«3marensctBO «lIpocBemienre»

* Marematuka. Anre6pa u Hayajga MaTeMaTH4eCKOro aHanusa, 10 kimacc/
Mep3zmsax A.I'., Homuposcknii [[.A., [Tonskos B.M.; nox penakuuei
[Togonbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIECTBO
«3marensctBo «lIpocsemienne»

* Marematuka. Anre6pa u Hayajga MaTeMaTHYeCKOTo aHaim3a, 11 kmacc/
Mep3snsik A.I'., Homuposckuii [I.A., [Tonsakos B.M.; nox penakuuei
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«M3parensctBO «IIpocBenienne»



Marematuka: anrebpa 1 HadaJla MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
1 Hayajia Mmatemarndeckoro ananuza.l0-11 xmacc/III.A. Amumos., FO.M

Kossirun, M.B TkaueBa u np

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Martematuka 10-11 xnacc

1.ABTop Mep3mnsik A.I'., [Tononckuit B.b., Pabunosuy E.M. Cepus JIunng YMK
A. T'. Mep3nsika. Jlunaktuueckue marepuaisl. 3gatensctBo MockBa
"IIpocBemienue"

2.Astop M.U. llabynun, M.B. TkaueBa. Cepus iuaus Y MK FO.M. Konsruna.

Hnnaktnueckne marepuansl. M3garensctBo Mocksa"[Ipocsenenne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1.MunucrepctBo oOpa3zoBanust PO: http://www.infonnika.ru/;
http://www.ed.gov.ru/; http://www.edu.ru/.

Tectuposanue online: 5-11 kiaccer: http://www.kokch.kts.ru/cdo/ .
2.Ilenarornueckasi Mactepckas, ypoku B UIHTEpHET 1 MHOTOE JIpyroe:
http://teacher.fio.ru.;http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/
3..HoBbie TexHonoruu B oo6pazoBanuu: http://edu.secna.ru/main/.

4 ITyreBogutens «B Mupe HAYKU» IJI IKOJIbHUKOB:
http://www.uic.ssu.samara.rul-nauka/.

5.Merasunuknoneaus Kupumia u Medoaus: http://mega.km.ru.



6.Caittbl «Mup sHUMKIONEAUIY, http://www.rubricon.rul ;

http://www.encyclopedia.rul.
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