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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATeIIbHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BaTENbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOMIMMCS MHOKECTBAa HATYypalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH ()YHKIIHH.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON XU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMA BEJIMYMHAMH, MCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca WIMPOKO HCHOJB3YEeTCs JJsl peleHUs NPUKIaIHbIX 3anad. lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUUHbIX OTpaciei 3HaHUM U PeabHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3YyJIbTaTa BHIYUCICHUMN.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BEIPAKEHUN, COASPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

@yHkus, crnocodbl 3agaHus (QyHknuu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (QyHKIMS ¢ HATypaJdbHBIM U LIENbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJICIOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

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



HemnpeppiBHble GyHKIIMM W WX CBOWCTBA. TOuYkw paspbiBa. ACHUMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHue TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

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

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPAaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIIOH Wi TpauKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

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

[Ipumenenue wHTErpanga ajis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamIaHCKOro0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WIMM  OOYYaIomerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O YJIEHAa POCCUUCKOro 0OIIECTBa, MPEJCTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBJICHHM,
MpOLEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAJIbHBIMH WHCTUTYTAMU B COOTBETCTBHHM C HUX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) MATPHOTHYECKOTO BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKON MIEHTUYHOCTHU, YBaXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKEHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCHUMCKONM MaTEMaTHYECKON
IIKOJIBI, MCIIOJB30BAHUE 3TUX IOCTH)KEHHM B JIPYTMX HAayKaX, TEXHOJOTHSX,
chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOrO TMOBEACHMS,
CBA3AHHOIO C TNPAKTUYECKUM TNPUMEHEHUEM JOCTH)KEHMH HAyKu U
NEATEIBHOCTBI0 YYEHOTO, OCO3HAaHHWE JMYHOIO BKJIAaJa B IOCTPOEHUE
YCTONYUBOTO OYyAYIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIIOYAsl ICTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad4, pEIICHU, PACCYXICHUM,
BOCIIPMMMYHMBOCTHh K MATEMAaTUYECKHM acClIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh YMEHHUSA NPHUMEHSITh MaTEMAaTHYECKHE 3HAHHUS B
UHTEepecax 370poBoro M Oe3omacHOro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (3I0pOBOE NHUTaHME, CcOaJaHCHUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETyJsipHas PU3UYECKasi aKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHME npu 3aHSTUIX CIIOPTUBHO-03/J0POBUTEIHHOM
NS TEIbHOCTbIO;

6) TPy10BOr0 BOCIIUTAHUS:



FOTOBHOCTh K TpPYIy, OCO3HAHME ILIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnuyHbiM  chepaM  TPO(PECCHOHATBHON  JESATEIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ NMPUIOKCHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccun W peaau3oBBIBATh COOCTBEHHBIE >KU3HCHHBIC IUIaHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa TMPOTHKCHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh JKOJOTHUUYECKON KYJIbTYphl, MOHUMAHHE BIUSHUS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU U
COIIMAJILHOM Cpejibl, OCO3HaHUE TJIO0ATBHOIO XapakTepa HSKOJIOTHYECKHUX
po0JieM, OpHEeHTAIIMs Ha MMPUMEHEHHUE MaTeMaTHYeCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAOIIEH Cpelibl, INIAHUPOBAHHUE MTOCTYIIKOB U OILICHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsA HAyKM U OOINECTBEHHOW MPAKTHKH, ITOHUMAaHUE
MaTeMaTHYECKOM HAyKHW KakK cQepbl YeIOBEUECKON NeATeIIbHOCTH, ATAIlOB €&
pPa3BUTUSL M 3HAYMMOCTH JJISl Pa3BUTUS IIUBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUK U MaTEMaTHYE€CKON KyJIbTYpOH Kak CPEJCTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HMCCIIEIOBATEIbCKYIO JIESATEIbHOCTh
WHJIMBU]IYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBbie jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE ITPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHA MEXAy TMOHATUSAMHU, (DOPMYIUPOBATH
OnpeaeIeHUs HOHSTHH, YCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK
KJacCU(PUKaUMKA, OCHOBAaHMS JUIsi OO0OOLIEHUST M CpPAaBHEHHS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIpUHUMATh, (POpMYIMpOBaTH M  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBIISITH ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
IpOTUBOpEYHs B PaKTax, JaHHBIX, HAOJIOICHUSIX U YTBEPKACHUSX, Mpejiaratb
KPUTEPHUH JIJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JieNaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKJIFOUEHHI 110 aHAJIOTUH;



IIPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
YTBEPXKICHUM (MpsMbIE W OT MPOTHBHOIO), BBICTPAUBATH AapryMEHTAIIUIO,
OPUBOJUTH NPUMEPHl MU KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYXJEHUS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus: y4yeOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB peIIeHUs, BHIOMpaTh Haubojee MOAXOAAIHMN ¢  y4ETOM
CaMOCTOSITEJIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBnlIe ucciienoBarejbLCKHUe JeCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
GopMynupOBaTH  BOMPOCHI, (QUKCUPYIOUIME MPOTHBOpEUHE, MpodieMy,
YCTaHaBIIMBAaTh UCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTYMEHTHUPOBATH
CBOIO [TO3ULIHI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
ABJICHMS, TIPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEH  MEXIy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYIHPOBATH 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
OpOBEAEHHOIO HAOJIOJIEHUS, MCCIEIOBAHUS, OIEHMBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOKHOE PA3BUTHE IMPOLIECCA, a TAKXKE BbIJBUTATh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIITH 1eULNTH MHPOPMAIK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUS 3a]1auu;

BBIOMpPAaTh  WMH(MOpPMAIMI0O M3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
Pa3IMYHbIX BUIOB U (POPM IpeICTaBICHMUS;

CTPYKTYPUPOBATh HH(POPMALIKIO, MPEACTABIATh €€ B pa3IUYHbIX (popmax,
WJUTIOCTPUPOBATH IpapUuecK;

OLICHUBATh HaAEKHOCTh uH(popMaIun 1o CaMOCTOSITEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCaAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCHPUHUMATh M  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSMH U LEISIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXkaTh CBOIO TOUKY
3pEHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, AAaBATh MOSICHEHHS IO X0y PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNIbTAaT;



B X0JIe 00CYKJIeHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, pelraeMoil 3ajlaud, BBICKA3bIBaTh MWJICH, HAIICJICHHBIE HA IOWCK
pEIICHUs], COMOCTABISATh CBOU CYXKJICHUS C CYXKICHUSAMHU APYIHMX YYaCTHUKOB
uanora, 0OHapy>XKMBaTh pa3iMuue U CXOJICTBO MO3UIUH, B KOPPEKTHOU popme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh  PE3YyJAbTAaThl  PEIICHHWS  3aJayd,  OSKCIEPUMEHTA,
UCCJICIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATH (POpMAT BBICTYIUICHUS C
y4€TOM 3aJ1ay Mpe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBeEpPCaJbHbIe YueOHbIe 1eiCTBUA

Camoopranusanus:

COCTAaBJISITh TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BBIOUPaTh CIIOCO0 pelieHus
C y4Y€TOM HMEIOIIUXCSI PECYpPCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTHPOBATh BapHaHTbl PELIEHUH C YYETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJA/J€Th HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUs
COBEpILAEMbIX JEHCTBUM U MBICIUTEIbHBIX IPOLIECCOB, HUX PE3YJIbTaTOB,
BIIQJETh CIIOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJI MpoIecca M pe3yJbTaTa
peuIeHUs MaTEMaTUYECKOH 3a1auH;

OPENBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PELICHUU
3ala4yd, BHOCUTb KOPPEKTUBBI B  JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa ILEJId M YCIOBHUSIM, OOBACHSTH
OPUYMHBl  JTOCTHOKEHUS WM HEJOCTH)KEHHUS pe3yJbTaTOB JEATEIBbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

MOHUMATh W HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM U
UHAMBUIYaJIbHOM paOOThl MpH pElIeHUH y4yeOHBIX 3ajJay, NPUHUMATh LEb
COBMECTHOH N1€ATEIbHOCTH, MJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW paloTHI,
pacnpenenaTb BUibl padoT, JOroBapuBaThCs, 0OCYKAaTh MPOLIECC U PE3yNIbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00Cyk1€HUs, 0OOMEH MHEHU,
«MO3TOBBIE HITYPMB» W HWHBIE), BBIIOJHATH CBOIO dYacTb paboOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJI€HAMU KOMAaHIbl, OLICHHBATh
KauyeCcTBO  CBOEr0  BKJaJga B  OOWMHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

HPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenuss B 10 kyacce oOyyaromuics MOITYYUT CIETYIOIIUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «Anrebpa 1 Hayalla MAaTeMaTHIeCKOTO aHATTN3ay:

Yucia v BBIYMCJICHUSA:

CBOOOJIHO OMEPUPOBATH MOHATUSIMH: PAIMOHAIBHOE YMCIIO, OECKOHEUHAs
nepuoguyeckas JpoOb, TMPOIEHTHI, HPPALUOHATBLHOE YHCIIO, MHOXECTBa
paLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEIl, MOAYJIb ACHCTBUTEIILHOTO YHCIIA,;

MPUMEHATh APOOM W TPOLIEHTHI [JIs PEIICHUS MPUKIAIHBIX 3a]ay M3
Pa3IMYHBIX OTPACJIEN 3HAHUN U pealbHOW KU3HU;

OPUMEHSATh  NPUONMKEHHBIE  BBIYUCIICHMS, TpaBUiia  OKPYIJICHHS,
IIPUKUIKY U OLICHKY pE3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO OMNEPUPOBATh TOHSITHEM: CTEMEHb C IEJbIM ITOKa3aTeleM,
WCIIONB30BaTh MOAXOIAUIYI0 (OpMY 3aluCH JIEUCTBUTEIBHBIX YHCEN IS
peIICHUs MPAKTUYECKUX 3a1a4 Y MPEJICTABICHUS JaHHbIX

CBOOOJTHO  OMEpUpOBaTh  MOHATHEM:  apU(PMETUUYECKUM  KOPEHb
HaTypaJbHOW CTEIICHU;

CBOOOJHO  OMEpPUPOBATh TMOHATUEM: CTENEHb C  palMOHAJIbHBIM
MOKa3aTeseM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMU: Jorapup™m UHcCa, JNECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATH TMOHATUAMHU: APKCHUHYC, AapPKKOCHUHYC M apKTaHICHC
YHCIJIOBOT'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATHSAMHU:  TOXIECTBO,  ypaBHEHUE,
HEPABCHCTBO,  PAaBHOCWJIbHBICE  YpPaBHEHHS W  YPaBHCHUS-CIICIICTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IUYHBIE METOJbl PEIICHHS PalMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHHMH, MPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABCHCTB;

CBOOOJHO OMEPUPOBATh MOHSATUSIMU: MHOTOUJIEH OT OJHOM MEPEMEHHOM,
MHOTOWICH C MEJbIMH KOI(P(PUIIMEHTaMHU, KOPHH MHOTOWICHA, MPUMEHSTH
JICJICHUE MHOTIOWICHAa Ha MHOTOWIECH C OCTaTKoOM, TeopeMy be3dy u teopemy
Buera nns pemenns 3anay;

CBOOOJHO OINEpUpPOBATh MOHATUSMH: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MAaTpHUIla, OMNPEACIUTENh MAaTPULBl 2 X 2 M €ro reoOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOMCTBA OMpeAesuTelis 2 X 2 1Jisl BBIYUCIEHUS €ro 3HAYCHMUS,



MIPUMEHSATh ONPENECIUTENN I PEIICHUs CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJEIIUPOBATh pEAIbHbIE CUTyalldd C I[OMOIIBIO CHUCTEMBI JIMHEHHBIX
YPaBHEHUH, HCCIENOBaTh IIOCTPOCHHBIE MOJAEIHA C IIOMOILIBIO MATpULl U
ONPENEIUTENICH, UHTEPIPETUPOBATH IIOJYYCHHBIN PE3yJIbTaT;

HCIIONIb30BaTh CBOMCTBA JCHCTBHI C KOpHAMU [UIsI TpeoOpa3oBaHUs
BBIPAKCHHU;

BBINOJHATh [PEOOPA30BaHMSI YHUCIIOBBIX BBIPAXKEHHUM, COJEpKaLIUX
CTEIIEHU C PallMOHAIBHBIM ITI0KA3aTENEM;

UCII0JIb30BaTh cBoiicTBa  JorapupmMoB I npeoOpazoBaHus
Jorapu(MHUECKUX BBIPAKCHU;

CcBOOOHO ONEpPHUPOBATh MOHATUSIMU: UPpAIMOHATbHbBIC, TOKAa3aTeIbHbIE U
Jorapu(MHUUECKUe YpaBHEHUS, HAaxXOAUThb HX pEHIEHUs C IOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXOJ0B UIIM OCYLIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE  TPUTOHOMETPUYECKHUE dopmynsl s
npeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPHPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh HeoO0XoAuMble (GOpPMYJbl [ pEHIeHHSs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJEIIUPOBATh peajbHbIE CHUTYallMM Ha A3bIKE alreOpbl, COCTaBIATh
BBIPO)KEHMS, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, HCCIIEI0BATh
HOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM alapara ajreOphl.

DOyHKUUM U Tpaduku:

CBOOOZIHO OMNEpUpOBaTh MOHATHUAMHU: (YHKIUS, CHOCOOBI 3aJaHus
(yHKUMK, B3aUMHO OOpaTHble (QYHKUMH, KOMMO3UIMUS (PYHKUUNA, rpaduk
(yHKUMU, BBIIOJIHAT 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOHO OINEPUPOBATh MOHATUSAMU: 00JACTh ONPEAENICHUS 1 MHOXKECTBO
3HaYeHUN QYHKIMU, HYJIH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBaTh MOHATHUSAMHU: YETHBIE M HEYETHbIE (YHKIIUH,
nepuoanyeckne GyHKUUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI
1 MUHUMYMbI (YHKUWH, HauOoJblllee U HAaUMEHbIIee 3HaueHue (QyHKIUU Ha
IPOMEKYTKE;

cBOOOHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJbHbIM
U 1IeJIBIM MOoKa3atesieM, rpa@uk cTeneHHOW (YHKIHMH ¢ HATYypaldbHBIM U LIEJIBIM
nokasaresieM, rpauk KOpHs N-0il cTeneHu Kak (QyHKIMK OOpaTHOM CTENEHU C
HaTypaJIbHbIM MOKA3aTeJeM;

ONEpUPOBAThH MOHATHAMU: JUHEWHAs, KBaApaTUYHAS U APOOHO-TMHEWHas
(YHKIIMM, BBIMOJHATH DSJIEMEHTAPHOE UCCIEJOBAHUE M TIOCTPOCHUE UX
rpauKoB;



cBOOOJHO OMEpPUPOBATh MOHIATUAMMU: TOKa3aTeIbHas U JorapupmMudeckas
(GYHKIIMH, UX CBOMCTBA M rpa(KH, UCIOJIB30BATh UX TpadUKU JJIs PEUICHHS
YPaBHCHUM;

CBOOOJTHO OMEpUPOBATh MOHSATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
OTpe/ieNieHuEe TPUTOHOMETPUUECKHUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh Tpaduku (GYHKIUH AN UCCIENOBaHUS TPOIECCOB U
3aBUCUMOCTEH MpU pElIeHUH 3374 U3 JPYruX y4eOHbIX MPEIMETOB U peaIbHON
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEXY BEIMYUHAMU;

Hauvana mareMaTH4ecKOro aHaju3a:

CcBOOOHO ONEpPUPOBATh MOHATUSAMU: apUPMETHUECKas U TeOMeTpUYecKas
nporpeccusi, 60eCKOHEYHO yObIBaroIIasi reoMeTpudecKasi IporpeccHsi, THHEHHBIN
U OKCHOHEHIMAIbHBIA pOCT, (opMylia CIOXKHBIX THPOIEHTOB, HMETh
IPECTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUH NSl PEUICHHs] pealbHBIX 3a/1a4 MPUKIATHOTO
XapakTepa,

CBOOOMHO OIEPHPOBATh TMOHSATHSAMHU: TOCIEIOBATEIIEHOCT, CIOCOOBI
3aJlaHus HOCJIEI0BATENbHOCTEH, MOHOTOHHBIE u OTrpaHUYCHHbIE
[OCJIEIOBATEIbHOCTH, IOHUMAaThb OCHOBBI 3apOXKJIEHUS MaTeMaTHYeCKOIo
aHaJM3a KaK aHaJin3a OECKOHEUHO MaJIbIX;

CBOOOJHO OMEpPUPOBATH TOHATHUSAMH: HEMPEPHIBHBIC (DYHKITMH, TOYKH
paspsiBa rpaduka GyHKIHUU, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpPUPOBaTh MOHATHEM: (PYHKIIMSI, HEIPEPhIBHASI HA OTPE3KE,
IPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a71a4;

CBOOOMHO OMEpPUPOBATh MOHATHSAMH: TEpBas W BTOpas MPOU3BOAHBIC
¢yHKUMHU, KacaTenbHas K rpaduKy QyHKINHY;

BBIUKCIIATh  MPOU3BOAHBIE CYMMBI, TIPOU3BEACHHUS, YACTHOTO W
KOMITO3UIIMU JIBYX (PYHKITUH, 3HATH MMPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKITUH;

HCTIOJIL30BaTh T€OMETPUUECKUN U (DU3NUECKUN CMBICT TTPOU3BOIHON s
pelIeHus 3aaau.

MHosKecTBa M JIOTMKA:

CBOOOZIHO ONEpUPOBATh TMOHSATHUSIMHU: MHOXKECTBO, OIEpallMd  HaJ
MHO>KECTBaMU;

WCIIONIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT [Uisl  OMHCaHUs
pEAbHBIX TIPOIIECCOB W SIBICHHWM, MPU PEHICHUH 3a7ad W3 IPYTHX Y4eOHBIX
MPEIMETOB,;

CBOOOJHO OMEpUPOBATH MOHATHAMU: ONpEAeSiCHUuE, TeopemMa, ypaBHEHHe-
CIIEICTBUE,  CBOMCTBO  MaTeMaTHYeCKOro  OOBEKTa,  JOKa3aTelbCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U HEPABEHCTBA.



K koniy obOyuenuss B 11 kiacce oOy4aroUuiicsi MOMYYHT CIEIYIOIINE
MpeIMEeTHBIC PE3YIbTAThI [0 OTACIBHBIM TeMaM paboyeil MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHAIN3ay:

Yucia 1 BIYUCICHHUA:

CBOOOJHO OMEpUPOBATh TMOHATHSAMHU: HATYpaJlbHOE U IEJI0E YHCIIO,
MHO>KECTBA HATYPAJIbHBIX U LIEJIBIX YHCEJI, UCIIOIb30BATh NPU3HAKH JCIIMMOCTH
nensix uyucesn, HOJ[ m HOK HarypaJbHBIX uMcesl Ui pPEIICHMs 3aj1ad,
IPUMEHATH aNroput™ EBKnnna;

CBOOOZIHO ONEpUpPOBATh IOHATHEM OCTaTKa MO MOJYJIO, 3aliChbIBAaTh
HATypaJIbHbIE YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CcBOOOJHO OMEpPUPOBATH MOHITHIMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEICTABISITh KOMIJIEKCHBIE YHMCIIa B alreOpandeckon u
TPUTOHOMETPUUYECKON (PopMe, BBHINOJIHATE apu(PMETUYECKUE ONepal ¢ HUMU
1 U300pakaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHusl 1 HepaBeHCTBA!

CBOOOJHO OINEPUPOBATH MOHATUAMH: UPPALIMOHATIBHBIE, IOKA3aTEIbHBIE U
JorapuMHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOIIBIO
PAaBHOCWIIBHBIX IIEPEXOOB;

OCYUIECTBJIATH OTOOp KOPHEW NpH PEMIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOO/JIHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoO0XoAuMble (GOpPMYJbl s pEHIEHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh NOHATUSMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUN
U HEPaBEHCTB, PaBHOCWIbHBIE CHUCTEMbl M CHCTEMbBI-CIEACTBUS, HAXOIUTh
pElIeHUs] CHCTEMBI M COBOKYIIHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX,
NOKa3aTeJbHbIX U JIOrapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb panuoHalIbHbIE, UppalroOHaIbHbIE, MOKa3aTelbHbIE,
gorapu(MUUECKHe MW TPUTOHOMETPUYECKHE YPAaBHEHHS M HEPaBEHCTBA,
coJiepKalire MOy U TapaMeTphl;

OPUMEHATD rpapuuecKkre METObl ISl pElIeHHs YPaBHEHUI U HEPABEHCTB,
a TaKXe 3aJa4 C napaMmeTpamu;

MOJEJIUPOBATh peajbHbIE CHUTYallMM Ha SA3bIKE alreOpbl, COCTABISTH
BBIPAKECHHUSI, YPaBHEHHUS, HEPABEHCTBA M HX CUCTEMBI MO YCIOBUIO 33JayH,
MCCIIEIOBaTh MOCTPOCHHbIE MOJETH C HCIOJIb30BAHUEM allapara aireopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT.

DYyHKIUU U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZULIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU ABYX ()YHKIIMIA;



CTPOUTh TEOMETpUYECKHe O00pa3bl ypaBHEHHWH ¥ HEPABEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOJTHO OINEPUPOBATH TMOHATUSAMU: TpaduKUd TPUTOHOMETPHUUECKHUX
byHKIM;

MPUMEHATh (YHKIIUW 711 MOJICITHPOBAHUS M HWCCICAOBAHMS PEATBHBIX
ITPOLIECCOB.

Hauyana MareMaTH4ecKOro aHaJm3a:

UCIIOJIb30BaTh  MPOU3BOJAHYIO  JJisi  HccleAoBaHUs  (QYHKIMM  Ha
MOHOTOHHOCTb M 9KCTPEMYMBI;

HaxXOJIUTh HAWOOJIbIIIEE ¥ HANMEHBIIIEE 3HAYCHHS (PYHKITUU HETPEPHIBHOM
Ha OTPE3KE;

VCIIOJIB30BAaTh MPOU3BOJHYIO JUIS HAXOXKICHUS HAWJIYUILETrO PELICHUs B
IPUKIAAHBIX, B TOM YHCIIE COLUMAIBHO-DKOHOMUYECKUX, 3ajadax, il
ONpeNeNeHUs] CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOTO (opMylion Wiu
rpagukom;

CBOOOJHO OINEpUPOBaTh MNOHATUSAMU: MEPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpajl, HaxOJUTh NMEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIUH U BBHIYUCISTH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HaXOJUTh IUIOMIAAN IJIOCKMX GUTYp M O00BEMBI TEl € TOMOIIBIO
VHTETpaja;

UMETh IPEJICTABICHUE O MATEMATUYECKOM MOJECIMPOBAHUU HA IIPUMEPE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

pelIaTh NPUKJIIAJIHbIE 3aa4i, B TOM YHCJIE COLMATBbHO-3KOHOMUYECKOIO U
(u3ruecKoro xapakrepa, CpeICTBaMU MaTeEMaTUYECKOTO aHaJIU3a.



