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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa M Hayajla MaTeMaTUYECKOTO aHAU3a» SIBISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE U a0CTPAaKTHOE MBIIICHUE O0yJaroluXcs Ha YpOBHE, HEOOXOAMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHOH HaykH, KOTopas (opMyiupyeTr cBOH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX ITHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000lIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone u3yueHus yueOHOro kypca «Anredpa M Hayajla MaTeMaTUYECKOTO
aHanM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NeSITEIbBHOCTH, TpeOyIolel MpOJOIKUTENbHOM  KOHIIEHTpAalMM BHHUMAaHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4YeCKOIro
aHaJlM3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Havama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHKEHUHU JABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTEeMaTHUECKUX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYyI0 MOJACIb peaabHON
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBepLIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111eT0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHAIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€Osl MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCA  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M ONEepaluu: [eJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHISCKUE OMEpaIiy, a TaKKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IWHCTBE MATEMATUKH KaK HayKH W e€ pojH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEAJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHs, MOCKOJIbKY B KaXIOM
pasaene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAalMOHATIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkammx mnapameTpsl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHOM, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkatenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUM
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
Marepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PpELIEHUsT MNPaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCT U3YUEHNs MaTepruaia. M3ydenue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTeIbHOM JTMHUM HALEJIEH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduyueckoid M ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHM, OMpenensarh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHUA, BBIYUCIATH MUIOMaaun (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kKaresibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4Y€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUW pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HaykKe, TEXHHKe U UcKyccTBe. OOyuaroluecs: y3HaIT O



BBIIAIOIIMXCSL pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe uenoe. [loaTomy BakHO ndaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKU KaK HayKd CIeyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUW U CJIEJOBAHUE OMNpPEICTEHHBIM
OpaBWjiaM  IOCTPOEHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHHSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJIEH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS O3TUX MOJENIEH C MOMOIIBI0 amnmapara anreOpsl U
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/IeloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTEpHUall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NpUKIagHbIX 3axad. llpu
pellIEHUH  peajbHBbIX  MPAKTUYECKUX  33Jay  oOyyarolluecs  pa3BUBAIOT
HaOI0IaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCceX TeM yueOHOro Kypca «AnreOpa 1 Hayaa
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCJIEHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGedt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEH 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble yucia. PanudoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpnOmk€HHbIE BHIYKMCIICHUS, TTPABUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszaresniemM. bunoM Herootona. Hcnonbs3oBaHue
NoAXOAIEH (OPMBI 3aMMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapupma. JleciTuuHblE U HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENIbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koddunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTENIEHU 1 KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHbBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpUroHoOMETpUYECKUX YPAaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHWe NpUKIAIHBIX 33aJad C MOMOILIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUI U HEpaBEHCTB. lIpriMeHeHHE ypaBHEHHMII W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHBle (YHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTb ompeneneHuss 1 MHOKECTBO 3HaueHU (yHkumu. Hynmu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBajapaTH4Has W JAPOOHO-IMHENHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OINpPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIbHBIX IMpOLECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OTpaHUYCHHBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTE€MAaTHUYECKOIO aHajIM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHno yobiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
npoueHTOoB. Mcnonbp30BaHWE MpPOrpeccuy [UIsl  PELICHHs peajbHBbIX —3a]ad
MNPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PEIICHMs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIUHN (YHKIIHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpalMy HaJ MHOXECTBAMHU W WX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, anropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
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 pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIOMIAACH TUIOCKUX (UTYyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOmIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaMm  MPOodEeCCUOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPoOIieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENIBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHST W BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbLIBUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JeSATEeILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCsA, OOCYX JaTh TMPOIECC M pe3yJdbTaT padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOM JACHCTBHS C JPYTMMHM 4YJE€HAMH KOMAaH[Ibl, OLICHHBAThH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTHE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHATN3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIIBLHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEUCTBUTEIBHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CcBOOOJIHO OMNEpUPOBATHh MOHATHUEM: CTENEHb C IIeJIbIM IOKa3aTeseM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTETIEHD C PAlMOHAIBHBIM [TOKA3aTEIIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMM: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YHCIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJOB I PELIEHUs
HEPAaBEHCTB;

CcBOOO/IHO OINEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IEepeMEHHOMH,
MHOTOWIEH € UEeNbIMH KO3(PUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUpOBAaTh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA Ompenenuress 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUH, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHUI;

cBOOOJIHO OMNEpUPOBATH MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
JorapupMHuyUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM alllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: OOJACTH OIpPENETICHUS U MHOXECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOOJblIEE W HAUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKUHMHM C HATypalbHbIM U LEJIBIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIB30BATh MX TpadUKU JJIs pEUIeHUs
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3a/lady U3 JPYrMX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAIM3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrpPaHHYEHHBIC IOCIIEI0BATEIILHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOMHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETNpEepbiBHAS Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

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

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (DYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jjisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OMNEPHPOBATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIETYIONTHE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTCHUSA:

cBOOOJIHO ONEpUPOBaTh TMOHSATUSMU: HATypalbHOE U LEJO€ YHCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX uncen s peleHus 3a1ad, IPUMEHSTh
anroput™ EBKknuza;

CcBOOOIHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YUCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETPUYECKHE o0O0pa3bl YpaBHEHUH U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

HCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIIeOBaHUS (YHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (GopMylion wuim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpecTBaMU MaTeMaTHYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL. 0
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 | 0
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. s | 0
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | 0
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 | 0
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BolpakeHUs U 2 1 0
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1 0
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 0
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5 ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 | 0
MPOU3BOAHOMN
2 [TepBooOpasHast 1 HHTETpa 12 1 0
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 | 0
Tpuronomerpruyeckue HepaBeHCTBA
4 WppaumnonanbHble, NOKa3aTeIbHbIE U 24 1 0
norapupMHUECKHe HEPABEHCTBA
5 KomrnekcHeie yncna 10 1 0
6 HarypainbHble u niensle yucia 10 1 0
CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX 0
7 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3agaym ¢ mapaMeTpaMmu 16 1 0
9 IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 16 ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Nen/m  Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tupposhie
Bcero u3yyeHHusi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypes:
| MHoxecTBO, Onepaluy HaJl MHOKECTBaMU | 0 0
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1 0 0
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOTO | 0 0
amrmapara Jisl peleHus 3a1a4
Pammonansabie uncina. OOBIKHOBEHHEIE U 0 0
4 JECSITUYHbIE TPOOH, IPOLIEHTHI, 1
0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pammonansabie uncina. OOBIKHOBEHHEIE U 0 0
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUUECKUE IPOOH
6 [TpumeHenue npoOei u MPOLEHTOB s | 0 0
peleHHs MPUKIIAJAHBIX 33134
7 [Tpumenenue apobeli U MPOIEHTOB JIs 1 0 0
peIIeHHs TPHUKIIAIHBIX 33124
3 JlelicTBUTEeNbHBIE YHCIIa. PallnoHalbHBIE U | 0 0
UppalvoHaJIbHBIE YUCIIA
9 ApudmeTnueckue onepanuu c | 0 0
JeHCTBUTENILHBIMU YHCIIAMHU
10 Mopynp JEHCTBUTEIBLHOTO YHCIIA U €r0 1 0 0




11

CBOMCTBA

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OcHOBHBIE MCTOABI pCHICHUA LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHorowwieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsbI ¢ 1eabIMA KO3 hUIIMeHTaMHU.
Teopema Buera

17

Pemenue cucreM JIMHENHBIX ypaBHEHUI

18

Pemenne cucreM MMHENHBIX YpaBHEHUN

19

Marpuiia cucteMbl TUHEHHBIX YPaBHEHUH.
Omnpenenurens MaTpuipl 2X2, ero
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

22

[IpuMeHeHne onpenenuTels Ui peIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMbI JINHEHHBIX YPaBHEHUM

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
B3aumuo obparnble pynkiuu. Kommnosunus
byHKIMI

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpa3oBaHus rpaukoB GyHKIUN

27

28

29

30

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK MOCTOSIHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLIHU Ha TPOMEKYTKE

Jluneiinas, kBagpaTudHas U JpOOHO-
AuHenHas QyHKIH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUH




32

33

DeMeHTapHOe HCCIEA0BAaHNE U
MOCTPOCHHE TPAPHUKOB STHX (PYHKIUI

CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom
Hrrotona

34

35

36

CrerneHs c LETBIM TT0Ka3aTeaeM. buaom
HreroTona

CreneHHas (I)YHKI_II/ISI C HATypaJIbHbIM U

1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

KonTponbhas pabota: "Crenennas
¢dbyukus. E€ cBoiicta u rpaduk"

37

38

39

Apudmernueckuii KOpeHb HATYPATHLHON
CTEIICHU U €ro CBOMCTBA
ApudmeTnuecknii KOpeHb HaTypaIbHOU
CTETEHH U €r0 CBOMCTBA

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepXKalINX CTETIEHH U KOPHU

40

41

42

[Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU
[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIepKAIIUX CTEIIEHU U KOPHU
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

METO/IbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUN

43

HppaunonaneHbie ypaBHeHNs. OCHOBHBIE
METO/IbI PEMICHHS UPPALOHATBHBIX
ypaBHEHUU

44

Uppanuonanbusie ypaBHeHUA. OCHOBHBIE
METO/IbI PEIICHUsI UPPALIUOHATIBHBIX




45

ypaBHEHUH

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
MPPALMOHAJIBHBIX YPABHEHUN

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
UPPaLMOHAIILHBIX YPABHEHUN

49

50

51

CoiicTBa u rpaduk KOpHS N-0if CTENeHN
Kak (QyHKIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeleM

CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH
Kak (DyHKIIMM OOpaTHOMN CTENEeHH ¢
HaTypaJIbHbIM IOKa3aTeseM
Konrponbnas pabora: "CoiicTBa u rpadux

KOpHsI n-oi creneHu. MppannonanbHele
ypaBHeHHA"

52

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0KAa3aTcJIEM U
€€ CBOIICTBa

53

54

CTeHeHB C paHI/IOHaJ'IBHBIM II0KA3aTcJIEM U
eé CBOIiCTBa

Crenensb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

55

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56

Hcnonb3oBanue rpaduka GyHKIUN 115
pellIeHNs] ypaBHEHUI




57

58

Hcnonb3oBanue rpaduka GyHKIUNUN AT
peLICHUs ypaBHEHU I

IToxazaTennHBIE YpaBHCHHUA. OcCHOBHBIE

METO/IbI PEIICHHUs TOKa3aTEIbHbBIX
ypaBHEHU M

59

[TokazarenbHbie ypaBHeHUsA. OCHOBHbBIE
METO/Ibl PEIIEHUS TOKA3aTEeIbHbIX
YpaBHEHUU

60

61

62

63

[Toka3zarenbubie ypaBHeHUsS. OCHOBHbBIE
METO/Ibl PEIICHUSI TOKA3aTeIbHbIX
ypaBHEHUI

KoHntposbnas padora: "[lokazaTenpHas
¢ynknus. [TokazarensHbie ypaBHeHus"

Jlorapu¢m yucna. CoiicTBa Jiorapugpma

Jlorapudm uncna. CoiicTBa jgorapudpma

64

Jlorapudm uymncna. CoiicTBa jJorapudpma

65

JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI

66

67

JecsTruunble 1 HaTypaJibHbIE JIOTapU(PMBI

[IpeoOpazoBanue BEIpaKEHUA, COAEPIKALIIX
Jorapupmbl

68

69

[IpeoOpa3oBaHue BRIpAKESHHU, COACPIKAIIIX
jorapudmsl
[IpeoOpazoBanue BEIpaXKEHHIA, COACPIKALIMX
sorapudMbl




70

71

Jlorapudmudeckas pyHKIHs, €€ CBOWCTBA U
rpaduk
Jlorapudmudeckas hpyHKIHs, €€ CBOWCTBA U
rpaduk

72

73

74

Hcnonp3oBanue rpaduka QyHKINH 115
peLICHUs ypaBHEHU I
Hcnonb3oBanue rpaduka GyHKINUN A7
peueHusl ypaBHEHU I

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUU

75

Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUN

76

7

78

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PelIeHuUs JorapuPMUIECKUX
ypaBHEHU U

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUUECKUX ypaBHEHUH

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
JOrapupMHUUECKUX ypaBHEHUH

79

80

81

KonTponbnas pabdota: "Jlorapupmuyeckas
¢byukus. Jlorapupmuueckue ypaBHeHus"
Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMEHTa




82

83

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOT'O apryMEHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

84

Tpuronomerpudeckas OKpyKHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIUH 9UCIOBOTO apryMEeHTa

85

86

TpuronomeTrpudeckas OKpy>KHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKINH 9UCIIOBOTO apryMEeHTa

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

87

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI

88

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

&9

90

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91

92

93

[IpeobpazoBanne TPUTOHOMETPUUECKUX
BBIPKECHUI

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPKECHUI

[IpeoOpazoBanue TPUTOHOMETPHUECKUX
BBIPAKECHUI

94

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

95

Pelienne TpuroHOMETpUYECKUX YpaBHECHUN




96

PelieHue TpuroHOMETPUYECKUX YPaBHEHUMN

97

Pelienne TpuroHOMETPUYECKUX YPaBHECHUM

98

99

100

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN

Pemenue TPUT'OHOMETPUICCKHX ypaBHCHI/Iﬁ

101

102

103

KonrponsHas padora:
"TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
nocJjexnoBarenbHOCTEN. MeTon
MaTeMaTUYeCKON MHAYKLIIMU

MoHOTOHHBIE B OTpaHUYCHHBIC

nocJe0BaTebHOCTU. McTopus aHanmsa
OECKOHEYHO MaJIbIX

104

105

106

Apudmernueckast nmporpeccus

I'eomerpuueckas nporpeccus

BeckoneuHo yObIBaromasi reoMmeTpuiecKkas
nporpeccus

107

Cymma OeckoHEYHO yObIBaroIiei
Te€OMETPUYECKON MPOTpECCun

108

JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX IPOLEHTOB

109

JIMHEHBIN U SKCIOHEHIMAIBHBIN POCT.




110

Yucno e. Dopmyrna CI0KHBIX IPOILECHTOB

Hcnonbs3oBanue nporpeccuu Jyisi perieHus
pealibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

111

112

KonTtponsHas pabora:
"[locnenoBarenbHOCTH U Iporpeccun”

HenpepsiBHBIC (DYHKIIMN ¥ MX CBOKWCTBA

113

114

Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIII

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115

CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116

117

MeTtox HHTEPBAJIOB VIS PELLICHUS
HEPaBEHCTB
MeTtox HHTEPBAJIOB VIS PEILIEHUS
HEPABEHCTB

118

119

120

MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

[IpumeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMHI 115 perenust 3a1a4
[IpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMT 1715 peleHus 3a1a4

121

122

[lepBast u BTOpas Mpou3BOIHbIE (PYHKUINN

Ornpenenenne, rTeOMETPUUECKUM CMBICTT
IIPOU3BOJHOM

123

Onpenenenue, GU3NUECKUN CMBICIT




MIPOU3BOJHOM

124 YpaBHeHUE KacaTeNbHOU K TpapuKy | 0
byHKIUA

125 YpaBHeHUE KacaTeNbHOU K TpaduKy | 0
byHKIIUN

126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1 0

127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH 1 0

128 [IpousBonHas CyMMbl, IPOU3BEACHMUS, | 0
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, | 0
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

130 [IpousBonHas CyMMbl, TPOU3BEACHMUS, | 0
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS | 0
3HaHM: "YpaBHeHu"

133 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS | 0
3HaHui: "OyHKuun"

134 Wrorosast kKoHTpoJIbHAS paboTa 1 1

135 HtoroBast KOHTpoJIbHAs paboTa 1 1

136 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1 0
3HAHUM

OBUIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOIT'PAMME




11 KJIACC

KosmyecTBo yacoB DJIeKTPOHHBIE
Nen/m  Tema ypoka Konrpoabnbsie IIpakruuyeckue Aara tupposhie
Bcero u3yyeHHusi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypenI
[Ipumenenue npou3BoJHON K 0 0
1 UCCIIEIOBaHHIO (DYHKIMI HA MOHOTOHHOCTD 1
U 3KCTPEMYMBbI
[Ipumenenue npou3BoJHON K 0 0
2 UCCIIEIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTD 1
U SKCTPEMYMBI
[IprumeHeHue nporu3BOIHON K 0 0
3 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh 1
U KCTPEMYMBI
[TpuMmeHeHne Nponu3BOJHON K 0 0
4 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh 1
U 3KCTPEMYMBbI
[Ipumenenne mponu3BOJHON K 0 0
5 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh 1
U SKCTPEMYMBI
IIpuMeHeHne MpoOn3BOHOM K 0 0
6 MCCIIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD 1
U KCTPEMYMBI
Haxoxxaenne HanOobIIero u 0 0
7 HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON 1
(GYHKIIMHA Ha OTPE3Ke
8 Haxoxxnenne HanOobIIero u 1 0 0




HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(byHKIMHU Ha OTpe3Ke

HaxoxneHne HanOOIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GYHKIIMMA Ha OTPE3Ke

10

Haxoxnenue HanbonbLero u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GYHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

Haxoxnenue HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4lIEero pelueHus B
MPUKJIAJHBIX 3a/a4ax

[Ipumenenre npou3BOIHOM IS
HAaXO0’KJICHUS HAWJTY4YIIEro PEHIeHUs B
MPUKIIAJHBIX 3a/1a4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (POPMYIION WK
rpagukoM




17

Kommozurust ¢hyHKImii

18

Kommo3zurus ¢hyHKImii

19

20

Komnosunus ¢pyHkuumit

['eomeTpryeckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM TIIOCKOCTH

21

22

23

I'eomeTpuueckue oOpa3sl ypaBHCHHIA Ha
KOOPAMHATHOM INIOCKOCTH

KoHntpoinbhas padora: "UccaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"
[lepBooOpa3Has, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24

25

26

[IepBooOpa3HbIe 351eMEeHTapHbIX QYHKIUH.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX
[TepBooOpazHbIe 1eMEHTAPHBIX (DYHKIIHA.
[TpaBuia HaX0XKJEHUS IEPBOOOPA3HBIX
Huterpai. I eoMeTpuyeckuii CMbICI
MHTETpaa

27

28

29

Brruucnenue onpenenéHHOro HHTErpaia 1no
dbopmyne Herotona-Jleitoaura

Brrunciienue onpenei€HHOro HHTErpasa mno
dopmyne HetoroHa-Jleitbnuia
[IpruMmeneHne uHTErpasia s HaX 0KICHUS
TIoIIaied TIOCKUX Quryp

30

[Ipumenenue nHTETpaia JUIsl HaXOXKIACHUS
00BEMOB reOMETPUYECKHUX TEI




31

32

[Tpumepsl pemennit nudepeHIuaTbHbIX
ypaBHEHU U

[Tpumepsl pemennii nudhepeHITnaTbHbIX
ypaBHEHUH

33

Marematrueckoe MOAECIMPOBAHUE
peabHBIX MPOIECCOB C MOMOIIBIO
Qg depeHraIbHbIX ypaBHEHUN

34

35

KonTtponsnas padora: "[lepBooOpasznas u
uHTerpan”

Tpuronomerpuueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

36

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu

37

38

Tpuronomerpudeckue GyHKINHU, UX
CBOICTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

39

Tpuronomerpuyeckue QyHKIMH, UX
CBOICcTBa U rpaduKu

40

41

42

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Penienne TpUroHOMETpUUECKUX
HEPABCHCTB

45 Pewenne TpuroHOMeTpU4YECKUX
HEPABEHCTB

46 Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

47 Pemenue TpuroHomMeTpu4ecKux
HEPABEHCTB
KonTtponpnas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKUX (YHKIINH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METO/IbI PEILIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PELLIEHUS
norapu(MUUECKIX HEPABEHCTB

55 OcHOBHBIE METO/BI PEILIECHUS

Jgorapu(pMUUECKUX HEPABEHCTB




56

57

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcCHOBHBIE MCTOBI pCHICHUSA
HppalOHaJIbHBIX HCPABCHCTB

58

59

60

OCHOBHBIC MCTObI pCHICHUA
HppannuoHaJIbHbIX HCPABCHCTB

OcHOBHBIE METO/BI PEILIECHUS
MPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

61

62

63

I'paduueckue meTos! pemeHus
UPPaLMOHATIbHBIX YPABHEHUM
I'paduueckue MeToIbl pelIeHus
VPPALMOHATIBHBIX YPABHEHUN
I'paduueckue MeTOIbI pelIeHus
NIOKa3aTeNbHbIX YPAaBHEHUN

64

65

66

I'padmuueckue metos! penieHus
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue MeTObl perIeHus
norapu(pMHUECKUX YpaBHEHHMA
['padmyeckue METOABI peLIeHHs
norapupMHUUECKUX HEPABEHCTB

67

68

['padpuaeckue MeTombI pemeHust
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTobI peneHus
MOKA3aTeNbHBIX U JTOTapU(HMUYECKUX
ypaBHEHUH




69

70

71

['padmyeckue METOABI peLICHHs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUI

['padmyeckue METOABI peLICHUS
MOKAa3aTeNNbHbBIX U JTOrapu(OMUUYECKUX
HEPABEHCTB

I'paduueckue meToab! pemeHus
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

72

KonTtponbsHas pabdora: "MppanuoHanbHele,
NoKa3aTelbHble U JIorapupMuueckre
HepaBeHcTBa"

73

74

75

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpMbI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUrOHOMETpHUUecKast (pOpMBbI 3arnucu
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

76

77

78

ApudmeTnueckue ornepanuu c
KOMIUIEKCHBIMU YHCIIaMU
N306parkeHne KOMIUIEKCHBIX YHCE Ha
KOOPJAWHATHOM IIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO YHCIIa




80

81

®opmyia Myaspa. KopHu n-oii cTernenu u3
KOMIUIEKCHOTO YHCIIa

HpI/IMeHCHI/IC KOMIIJICKCHBIX YUCCII AJIA

penieHus GU3NUECKUX U T€OMETPHUUECKUX
3a1au

82

KonTtponsHas pabdora: "KomruiekcHbie
yucna"

83

HaTypaJ'ILHBIC H OCJIbIC YHClla

84

Harypanbnsle u niensie yucna

85

HpI/IMCHeHI/Ie IMPU3HAKOB ACIIMMOCTH LCIIbIX
YUCCJII

86

87

HpI/IMCHeHI/Ie IPHU3HAKOB JCIUMOCTHU LEJIBIX
YHUCCII

[IpuMeHeHre NPU3HAKOB AETUMOCTHU LETBIX
yucen: HOJl u HOK

88

[IpuMeHeHne MpU3HAKOB JETMMOCTH LIEITBIX
yucen: HOJl u HOK

89

90

HpI/IMeHeHI/Ie IPHU3HAKOB JCIUMOCTHU LEJIBIX
YUCCII: OCTAaTKH 110 MOIYJIIO

HpI/IMeHCHI/IC MIPHU3HAKOB JCIIUMOCTHU LECJIBIX
YUCCII: OCTAaTKHU IO MOAYJIHO

91

[IprMeHeHre MPU3HAKOB AEITUMOCTH LIEJIBIX
4yycell: anroput™ EBknnaa i peneHus
3a7a4 B IeJIbIX YHUCIIaxX

92

KonTtposnbnas padota: "Teopust menbix
yucen"




CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
93 PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIe/ICTBUS

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
94 PaBHOCHMJIBHBIE CUCTEMEI U CUCTEMEI-
CIIEICTBUS

95 OCHOBHBIC MCTOABI pCICHUA CUCTCM U
COBOKYHHOCTCﬁ palOHaJIbHbBIX ypaBHCHI/Iﬁ

OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U
96 COBOKYITHOCTEW MPpalliOHATIBHBIX
ypaBHEHU I

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUU

OcCHOBHEBIC MCTOABI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUU

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3

101 pa3anyYHbIX 00JacTel HayKH U peaibHOM
JKU3HU, MTHTEPIIPETALUs II0Jy4YECHHBIX
pE3yJIbTaTOB




102

IIpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 00JacTeil HAyKH U pealbHOM
JKU3HH, MHTEPIIpETaLus T0Jy4eHHBIX
pe3yJIbTaToB

103

IIpuMeHEeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HAyKH U pealibHOM
JKU3HU, MHTEPIIPETALUS TOJTY4CHHBIX
pe3yJIbTaToB

104

105

KonTponbnas padota: "Cucremsl
palroHaIBHBIX, UPPAMOHATBHBIX
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHHUI"

PanmonansHbIE YpaBHCHHA C TapaMETpaMn

106

107

108

109

PanmonanbHbie HEpaBEHCTBA C
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