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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIupyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYECKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE U KOHKpPETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIPETAllUd  TOJYYEHHBIX  pEUICHUH, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHOCOOCTBYIOIIUI
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyroleld MpOJOJKUTEbHONM  KOHIEHTpAUud BHHUMAHUSA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATEIbHO-METOANYECKHE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J(aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS. YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peajbHOM
CUTYalluH, PUMEHATh 3HAHUS, NOJYYCHHbIC MIPU U3YYEHUH Y4EeOHOTO Kypca, JUis
pelIeHusI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJCH PEaJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHSI.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3MYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEHICHUH TPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKUIUU.
Jannast copepkarenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMUecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU IJsl pelleHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKy  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyarouiuecs: y3HaIT O



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

CopepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONIMN BCE pa3/eibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOpPHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpumeHeHue npoOeit U IPOLICHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneM. buHom HerooTtona. Hcnonp3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS TEIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpu4eCKuX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoOMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEAETIUTEIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocodbl 3amgaHus (QyHkuu. B3anMHO o00patHble (QYyHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast QpyHKIMS ¢ HATypajdbHBIM U 1€bIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (QYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrPeccUU JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKJIATHOTO XapaKTepa.



HemnpeppiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (PyHKIHH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMma EBkinuaa 1js penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3ludHbIX O0JacTed HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmbl pelieHUs YpaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3a]adax, Uil OINPENENICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus nepBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuua.

[Ipumenenue wHTErpajga s HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp |
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE 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 MO3UIIMHA 00yUJaOIMIEeTocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB M POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPaKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEHICHUH, pacCyXIEHHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KacCU(]UKaIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOJIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMble U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOASAIMMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE W JAaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpollecca, a TakKKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

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

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, /aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUuTOPHUH.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOU 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBICHATH MPUYHUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHHH Y4YeOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax padoThl (0OCyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xonimy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

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

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C€ UeNbIMH KO3(UIMEeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEaJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPEoOpa3OBaHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTENeHHOW (YHKUHMHU C HATypajJbHbIM U LIEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JJI9  UCCIENOBAaHMUS MPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

cBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMIHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBIMIOJIHATH apu(METHIECKUE OTepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAJIbHBIE, IIOKa3aTesbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIMH C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh GYHKIUU JJI1 MOJIEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbBIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCITI0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHS HAWIIYUIIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHsS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJUTh MEPBOOOpAa3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE€ COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NporpamMmblI Bcero Konrporeupie  Hpakruteckue o0pa3oBaTe/IbHbIE
patéoTbI patéoTbI pecypes!
MHOXECTBO JIEUCTBUTENBHBIX YHCEIL.
1 MHOrOo4JIEHBI. Pannonanbubie 24 1
ypaBHEHUs1 U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUN
5 Oynkunu u  rpaduxku. CreneHHas 12 1
(GYHKIHS C LIETBIM [TOKa3aTeIeM
Apudmernueckuii KOPEHb n-omn
3 CTEICHH. NppanroHanbHbie 15 1
ypaBHEHUS
4 [lokazarenbHas byHKUHS. 10 1
IToka3aTenbHble YpaBHEHUSA
5 Jlorapudpmuueckas byHKLHS. 18 1
Jlorapudmuueckrie ypaBHEHUS
6 TpUroHOMETpUYECKHE BBIPAKEHUS U 99 1
ypaBHEHUS
7 [TocnenoBaTEeILHOCTH U MIPOTPECCUM 10
HenpepbiBHbIE GbyHKIIH. 20




[IpousBonHas

9

OBILIEE

[ToBTOpEHUE, 00o001eHue,
cHUCTEMaTHu3aIusl 3HaHUM

KOJIMYECTBO YACOB 11O

I[TPOI'PAMME

136

10




11 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NporpamMmblI Bcero Kontpoaenbie  Hpaktiieckue o0pa3oBaTesibHbIE
patéoTbI pabéoTbI
pecypchbl
1 UccnenoBanue (QyHKIMI C MOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hast U HHTETpAIT 12 1
['pacduxu TPUTOHOMETPHUUECKUX
3 (yHKIHH. Tpuronomerpruueckue 14 1
HEpaBEHCTBA
4 HppanuoHanbHble, MOKa3aTElbHbIE H 24 1
jorapuMUYECKIEe HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbsHbIe U ienbie ancia 10
Cucremsbl paIrMOHAIbHBIX,
7 MPPAlHOHAIBHBIX TOKA3aTENbHBIX U 12 1
Jorapu(MUYECKUX ypaBHEHUI
8 3agauu ¢ mapameTpamu 16 1
9 [ToBTOpEHUE, ) o0o01eHue, 16 5
CHUCTEeMAaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB TIIO 136 10 0
[TPOTPAMME




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
JJIeKTPOHHBbIE
Ne KoumnuecTBo uudposbie
Tema ypoka
n/n 4acoB oOpa3oBarejibHbIE
pecypcbl
1 MHOX€eCTBO, onepanuu Haxq 1
MHOECTBaMH U UX CBOMCTBA
2 Juarpammel Diiniepa-Benna 1
[Ipumenenune TEOPETUKO-
3 MHOKECTBEHHOTO  ammapara Uit q
peleHust 3a1a4
PammonansHsbie qyuca.
OOBIKHOBEHHBIE M JIECATUYHBIC
4 JIpoOU, TIPOIEHTHI, OECKOHEYHBIC 1
MIePUOANYECKUE IpOoOH
ParmmmonansHbBIE yHcIa.
OOBIKHOBEHHBIE M JECATUYHBIC
5 IpoOH, TIPOICHTHI, OECKOHEYHBIC 1
nepuoANIEeCcKUue Ipodu
[Ipumenenue apoGell W MPOLIEHTOB
6 JUISL PEIICHUs TPUKIAIHBIX 33a/1a4 1
[Ipumenenue apoOell W MPOLIEHTOB
! JUJISL pEIICHUs TPUKIIAIHBIX 3a/1a4 1
JlencTBUTENbHBIE YHCTA.
8 ParnnoHanbHple ¥ UPPAlMOHANBHBIC |
yucna
Apudmernueckre — omepanuud  C
9 JNEeUCTBUTEIBLHBIMU YUCIAMU 1
10 Mopyne aedcTBUTENBHOTO uMcia U 1




€r0 CBOMCTBa

11

[Tpubmmkénnbie BBIYHCIIEHUS,
MpaBWJIa OKPYIJICHUS, NMPUKHUAKA U
OILICHKA PEe3yJIbTaTa BbIYUCICHUN

12

13

OCHOBHBIC METOJIbI PEIICHUS IEIbIX
u JTpOOHO-paMOHATBLHBIX
ypaBHCHUH U HEPABCHCTB

OCHOBHBIE METO/Ibl PEUICHUSI IEIBIX
" JTPOOHO-palMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

14

15

16

OCHOBHBIE METO/Ibl PEIICHUS LIETBIX
U JIPOOHO-pallMOHATBHBIX
yYpaBHEHU U HEPABEHCTB

Meton uWHTEpBaIOB ISl PELICHUS
HEPABCHCTB

Meron WHTEPBAJIOB MJIsl PELICHUS
HEPABCHCTB

17

18

Meton uHTEpBaJOB ISl pEUICHUS
HEPABCHCTB

MHorouieHsl oT OHOU
nepeMeHHou. Jlenenne MHOTOWICHA
HAa MHOTOWIEH C OCTaTkoMm. Teopema
bezy

19

20

MHoOro4IeHbI c IEIBIMHU
kodpdunmrentamu. Teopema Buera

Pemenue CUCTEM JIMHEWUHBIX
YpaBHEHUU

21

Pemenue CUCTEM JIMHEWUHBIX
YPaBHEHUHN




22

Marpuiia  cUCTEMBI  JIMHEHHBIX
YpaBHEHUIA. Onpenenurens
MAaTpUIBl 2X2, €ro reOMETPUUYECKUI
CMBICII U1 CBOMCTBA; BHIYUCIICHHE €TI0
3HAYCHUS

23

24

Onpenenutens MaTpuilbl 2X2, €ro
T€OMETPUYECKHUM CMBICI U CBOWCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

[IpumeHeHue onpenenuTens s
pELIEHUs]  CHUCTEMBI  JIMHEWHBIX
YpaBHEHUI

25

26

Pemienne mnpukmagHBIX 33amad ¢
IIOMOIILID  CHUCTEMBI  JIMHEHHBIX
YpaBHEHUU

Pemenne npukiagHelx 3amad ¢
IIOMOIIBKD  CUCTEMbl  JIMHEWHBIX
YpaBHEHUI

27

28

KoHTponpHas pabora:
"PanmonanpHple  ypaBHEHMS U
HepaBeHCTBA. CHCTEMbI JIMHEWHBIX
ypaBHEHHIT"

ITocienoBaTebLHOCTH, CIIOCOOBI
3aJlaHusA MOCJIEI0BATEIbHOCTEH.
MeTon MaTeMaTH4eCcKOi WHIYKITUU

29

30

31

MOHOTOHHBIE UM OTpaHUYCHHBIC
II0CJIEI0OBATEIBbHOCTH. Hcropus
aHann3a OECKOHEYHO MaJIbIX

Apudmernueckas nporpeccus

["'eoMeTpuyeckas nporpeccust

32

beckoneuHno yOBIBaroIIast




reoMeTpuYecKas Mporpeccust

33

34

CymMa OeckOHEYHO YyOBbIBaOIIEH
reOMETPUYECKOU IPOTPECCUN

JInHEWHBIN W HSKCHOHEHIIMAJILHBIN
poct. Hucmo e. GopMmysia CI0KHBIX
MIPOLIEHTOB

35

36

JINHEWHBIT W DSKCHOHEHIIMAJILHBIA
poct. Yncno e. Gopmyiia CIOXKHBIX
MIPOLICHTOB

Hcnonp3oBaHue nporpeccun  ajida
PCIICHUA PCaJIbHBIX 3aJa4d
IIPUKIIaIHOI'O XapaKTcpa

37

38

KoHTponpHas pabora:
"[TociemoBaTeIbHOCTH u
nporpeccun”

Apudmernyueckuit KOPEHD
HATypaJbHOM  CTENEHH U  €ro
CBOICTBA

39

40

Apudmernueckuii KOpPEHb
HAaTypaJIbHOM  CTEIEHU H  €ro
CBOMCTBA

Crenenn c palMOHAIIBHBIM
MOKa3aTeJIEM U €€ CBOMCTBA

41

42

Crenenn c pPalMOHAIIBHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

Crenenn c palOHAIBHBIM
moKa3aTeJjIieEM U €€ CBOUCTBA

43

CpoiictBa u Tpaduk KOpHS N-Oi
CTeNeHUu Kak (yHKUMH OOpaTHOU




44

CTCIICHU c HaTypaJbHBIM
II0Ka3aresieM

CpoiictBa U Tpaduk KOpHS N-oif
CTENeHH Kak (yHKIUU oOpaTHOMN
CTENICHU C HaTypaJbHbIM
noKasaTeyieM

45

46

Kontponbnas pabora: "CBoiicTBa u
rpaguk  KOpHS N-Oi  CTENEHH.
WppauroHanpHble ypaBHEHUS"

[IpeoOpazoBanus YHUCIIOBBIX
BBIPAKEHUW, COJAEPKAIIUX CTEIECHU
U KOpHH

47

48

[IpeobpazoBanus YUCTIOBBIX
BBEIPOKCHHM, CONECPIKAINUX CTEIICHH
¥ KOPHH

[IpeoOpazoBanus YUCITIOBBIX
BBIPAKECHUMN, COAEpKAIIUX CTEICHU
1 KOpHU

49

50

CrenieHp C MEJBIM TTOKAa3aTEJIEM.
bunom Hrrorona

CremeHp C 1LENBIM IIOKa3aTeleM.
bunom HeroTona

o1

52

53

CrenenHas byHKIHS c
HaTypaJIbHBIM u HEITBIM
nokasareneM. E€ cBoiicTBa u rpadux

Kontponbhas pabora: "CreneHHas
¢bynkuus. E€ colicTBa u rpadux"

DyHKIMS, CIIOCOOBI 3aJaHusd
byHKIINN. B3anmHO  0oOparHBIC




byukiuu. Komnozunys GyHKInM

I'paduk ¢yHKIHH. DneMeHTapHbIC

54 npeodpa3oBaHUs rpauKoB

byHKIHA

OO6uacThb ornpeaesieHus 1 MHOXKECTBO

3HAYCHUN GbyHKITIH. Hymm
55 byHKIHN. [TpomexyTku 3HaK

MTOCTOSTHCTBA

UEtupie u Heu€THBIC (YHKIIUH.

[lepnoguueckue GyHKIMH.
56 [TpomexyTku MOHOTOHHOCTH

byHKIUN

MakcumMyMbl u MUHUMYMBI

(GyHKUIHU. HaubGonbmee 151
57 HaMMeEHbIlee 3HaYeHHe (QYHKIUU Ha

MIPOMEKYTKE

JluneiiHas, KBagpaTUIHAS U APOOHO-
58 JuHelHas QyHKIUHA

DJIEMEHTapHOE  MCCIEIOBAaHUE U
59 ITOCTPOECHUE rpaduxoB ATUX

byHKIUH

DJIeMEHTapHOE  HCCIEAOBAaHUE U
60 MIOCTPOCHUE rpadukoB ATUX

byHKIUH

PaBHOCUIIBHBIE nepexo/ibl B
61 pelIeHuu UpparuoHaIbHbIX

YpaBHEHUU

PaBHOCUIIBHBIE epPEX0/Ibl B
62 peleHun UppaIMOHATBHBIX

YPaBHEHUHN




63

64

PaBHOCUIBHBIE MEPEXObI B
pelLIeHUn MppalHOHATBHBIX
YpaBHEHUM

PaBHOCUIIBHBIE MEePEXO0/IbI B
peILIECHUH MppalOHaIbHbIX
YpaBHECHUU

65

66

HppanmonanpHbie YpaBHEHHS.
OcCHOBHBIE METOBI pereHus
UppaLMOHATIBHBIX YPaBHEHUN

HppanronansHbie ypaBHEHHUSI.
OcHOBHBIE METObI pelIeHus
UPpalMOHATBHBIX YPaBHEHUI

67

68

HppanmonanpHbie YpaBHEHHS.
OcHOBHBIE METOBI pelLeHus
UPpALMOHATBHBIX YPaBHEHUIN

[Toka3atenbHast byHKIMS, eé
CBOICTBA U rpadux

69

70

71

Hcnonb3zoBanue rpaduka (GyHKIHU
JUISL PELLICHUS] YPAaBHEHUN

Hcnonb3zoBanue rpaduka (GyHKIHU
JUISL PELIEHUS] YPaBHEHUIN

[Toka3aTenbHble ypaBHEHUS.
OcHoOBHBbIE METO/IbI pelieHus
ITOKa3aTeIbHbIX YPAaBHEHUN

72

73

[lokazarenbHbIe YPaBHEHUS.
OcHOBHBIE METOBI peleHus
[I0Ka3aTeIbHbIX YPAaBHEHUN

Iloka3arenbHbIe YpaBHECHHSL.
OcCHOBHBIE METO/BI peleHus




IIOKa3aTCIbHBIX ypaBHGHI/Iﬁ

KonTtpomnbHas pabora:
74 "Iloka3zarenbHas byHKITHS.

[Toka3arenbHbie ypaBHEHUS"

Jlorapupm yucia. CaoiicTBa
[E jorapudma

Jlorapudm YJHUCIIa. CaoiicTBa
6 jorapudma

Jlorapupm yuca. CaoiicTBa
7 jorapudma

JlecsaTuaHbIC u HaTypaJbHBIC
8 Jorapu(Mbl

JlecsaTuaHbIC u HaTypaJbHBIC
9 Jorapu@mMbl

[IpeoOpazoBanue BBIPKECHU,
80 coJiepKalluX Jorapu@msl

[IpeobpazoBanue BBIpAXKEHU,
81 coJiepKalluX Jorapu@msl

[IpeoOpazoBanue BBIPaYKEHUH,
82 COJIep KalluX Jorapudmbl

Jlorapubmuueckass  QyHkius, e€
83 CBOMCTBa U Tpaduk

Jlorapubmuueckass  QyHkuus, eé
84 CBOICTBA U Tpaduk

Hcnonp3oBanue rpaduka GyHKIHH
85 IUTA pELIEHUS] YPAaBHEHUN
86  Hcnonw3oBanme rpaduka (QyHKIIUU




JUTSL peleHUsl ypaBHEHU N

87

Jlorapudmmueckue ypaBHEHHUS.
OCHOBHBIE ~ METOABl  PELICHUS
Jgorapu(pMUUECKUX YpaBHEHHIA

88

89

Jlorapudmuueckue ypaBHEHHUSI.
OcHoOBHBIE METO/IbI pelieHus
JorapuMUYECKUX YpaBHEHH

Jlorapudmmueckue ypaBHEHHUS.
OCHOBHBIE ~ METOABl  PELICHUS
Jgorapu(pMUUECKUX YpaBHEHHIA

90

91

PaBHOCUIIBHBIE IIEPEX OBl B
pelIeHun Jorapu@mMuyIecKux
YpaBHEHUU

PaBHOCUIIBHBIE MEPEXObI B
pelieHuu sorapupMUYECKUX
YpaBHEHUI

92

93

KonTposnbHas pabora:
"Jlorapupmuueckas GyHKUHS.
Jlorapudmuueckue ypaBHeHus"

TpuronomeTpruyeckas OKpPYX HOCTb,
ONpPENEICHUE TPUTOHOMETPUUECKUX
(yHKUMIA YUCIOBOTO apryMeHTa

94

95

96

TpuroHoMmerpuueckasi OKpPYXKHOCTb,
OMpeNIeJICHUEe TPUTOHOMETPUUECKUX
(GyHKIIHIA YUCIIOBOTO apryMeHTa

CuHyc, KOCHMHYC, TaHI€HC U
KOTaHT'€HC YHUCIIOBOTO apryMeHTa

CuHyc, KOCHUHYC, TaHI€HC U
KOTaHTCHC YHUCIIOBOTO apryMeHTa




ApkcuHyc, APKKOCUHYC u
97 apKTaHT'€HC YMCIIOBOTO apryMeHTa
ApKCHHYC, apPKKOCUHYC U
98 apKTaHTE€HC YMCIIOBOTO apryMeHTa
OCHOBHBIE ~ TPUTOHOMETPUYECKUE
99 bopmyIibl
OCHOBHBIE ~ TPUTOHOMETPUUYECKUE
100 bopmyIibl
OCHOBHBIE ~ TPUTOHOMETPUYECKUE
101 bopmybl
OCHOBHBIE ~ TPUTOHOMETPUYECKHUE
102 bopmybl
[IpeobpazoBanue
103 TPUTOHOMETPHICCKUX BBIPAKCHUI
[IpeoOpazoBanue
104 TPUTOHOMETPHICCKUX BBIPAKCHUI
[IpeobpazoBanue
105 TPUTOHOMETPUUECKUX BBIPAKCHHI
[IpeoOpazoBanue
106 TPUTOHOMETPHUECKUX BBIPAKCHUI
Pemenue TPUTOHOMETPUUYECKUX
107 YpaBHEHUU
Permenne TPUTOHOMETPUUYECKUX
108 YPaBHEHUH
Pemenne TPUTOHOMETPUUYECKUX
109 YpaBHEHUU
110  Pemenue TPUTOHOMETPUUECKHUX




YpaBHEHUU

Pemenue TPUTOHOMETPUUECKUX
111 YpaBHEHUIN

Pemenune TPUTOHOMETPUUECKUX
112 YpaBHEHUIN

Pemienue TPUTOHOMETPUUECKUX
113 YpaBHECHUU

KonTtponbpHas pabora:
114  "TpUrOHOMETPUYCCKHE BBIPAKCHHS

Y TPUTOHOMETPUYECKUE YPABHEHUS"

[IpousBoiHbIC AJIEMEHTaPHBIX
115 byHKIUH

[IpousBoiHbIC AJIEMEHTaPHBIX
116 byHKIUH

[IpousBoanas CYMMEBI,
117  TPOHM3BEICHHS, YaCTHOT'O U

KOMITO3UIIMH (PYHKITUI

[IpousBonHas CYMMEBI,
118  TpOM3BeICHHS, YaCTHOTO u

KOMIMO3UIIUU (PYHKIIHHA

IIponsBoaHas CYMMBl,
119  TPOHM3BEICHHS, YaCTHOT'O U

KOMITO3UIIMH (PYHKITUI

Onpenenenue, reOMETPUYECKUAN
120 CMBICJI TPOX3BOTHOM

Onpenenenve, (QU3NYECKUN CMBICT
121 IIPOU3BOJHOM
122  VpaBHeHue KacaTelbHOU K rpadux

y




byHKIIUN

YpaBHEHHE KacaTeIbHOU K rpaduky

123 byHKIMHA

[leppass u BTOpas MPOU3BOJHBIC
124 byHKIMHA

HempepeiBHBIE GyHKIMA W UX
125 cpoiicrea

Touka paspsbiBa. ACHMITOTHI
126 rpaguKoB QyHKIIHIMA

CpoiicTBa (QyHKIIMH HEMPEPhIBHBIX
127 ya OTpE3KE

CpoiicTBa (PyHKUMH HENpPEpbIBHBIX
128 ya OTpE3KE

[Ipumenenue CBOWCTB
129  HEIPEPBIBHBIX byHKIUN JUISt

pelieHus 3a1a4

[Ipumenenue CBONCTB
130 | HETpPEephIBHBIX byHKIMH JUISt

peleHus 3a1a4y

KonTtpomnbHas pabora:
131 "[IponsBognas”

[ToBTOpEHUE, 00o00meHue,
132  cHcTeMaru3anusl 3HAHMI:

"YpaBHeHus"

[ToBTOpEHUE, 00o01enHue,
133  cHcTeMaru3anus 3HAHUM:

HCDYHKHI/H/I"

134

HToroBast KOHTpOJIbHAS paboTa




135  Hrorosas xontposbHas paboTa 1
[ToBTOpEHUE, 0000111eHHE,
136 cHUCTEMaTHu3aIusl 3HaHUM 1
OBILIEE KOJIMYECTBO YACOB IIO 136

[TPOI'PAMME




11 KITACC

Ne i/

Tema ypoka

Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBA U TrpadUKH

KoanuecTBo
4acoB

JJIeKTPOHHBbIE
uu(ppoBbIe
oOpa3oBarejibHbIE

pecypcsbl

Tpuronomerpuyeckue (GyHKIUU, UX
CBOMCTBa U rpaduKu

Tpuronomerpruyeckne QyHKIUU, UX
CBOICTBA U TpaduKu

Tpuronomerpuyeckue (GyHKIUHU, UX
CBOICTBA U TpaduKu

Tpuronomerpruyeckue GyHKIUU, UX
CBOMCTBa U rpaduKu

OTt60p KOpHEH
TPUTOHOMETPUUECKUX YPABHEHUU C
IIOMOIIBIO TPUTOHOMETPUYECKOU
OKPY’KHOCTH

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX YpPaBHEHUU C
MOMOIIBI0  TPUTOHOMETPUYECKOU
OKPY>KHOCTH

OT160p KOpHEH
TPUTOHOMETPHUYECKUX ypaBHEHUU C
MOMOIIbI0  TPUTOHOMETPHUYECKOM
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPUUECKUX YPABHEHUU C
IIOMOLIBIO TPUTOHOMETPUYECKOU
OKPY’KHOCTH




10

Pemenue TPUTOHOMCTPHUYICCKHX

HEPABEHCTB

Pemenune TPUTOHOMETPHUUECKUX
11 HEPABEHCTB

Pemenune TPUTOHOMETPUYECKUX
12 HEPABEHCTB

Pemenune TPUTOHOMETPHUUECKUX
13 HEPABEHCTB

Koutponenas pabota: "I'paduku

TPUTOHOMETPUYECKUX byHKIM.
14 Tpuronomerpuueckue

HepaBeHCTBa"

[Ipumenenue MIPOU3BOJHOMU K
15 UCCIICIOBAHUIO byHKIUN Ha

MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHne  TPOU3BOJHOM K
16 HCCJIEIOBAHUIO byHKIMI Ha

MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenue MIPOU3BOJHOMU K
17 HUCCJIEJOBAHUIO byHKIMI Ha

MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHne  TPOU3BOJHOM K
18 HCCJIEIOBAHUIO byHKIMI Ha

MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenue MIPOU3BOJHOU K
19 HUCCJIEJOBAHUIO byHKIAN Ha

MOHOTOHHOCTb Y 3KCTPEMYMBI
20 [Ipumenenue IIPOU3BOJHOM K

MCCJIEIOBAHUIO byHKIMI Ha




21

MOHOTOHHOCTDL U 3KCTPCMYMBbI

Haxoxnenue  Hambomibliero o
HAUMEHBIIIETO 3HAYCHUS
HEMpepbIBHON (QYHKIIMU HA OTPE3KE

22

23

Haxoxnenue HanOOJIBIIIETO u
HAaWMEHBIIIETO 3HAYECHUA
HEIPEPHIBHON (QYHKIIMU HA OTPE3KE

Haxoxnenue  Hambombliero  u
HaWMEHBIIETO 3HA4YEHUS
HEMpEepbIBHON (QYHKIIMU HA OTPE3KE

24

25

Haxoxnenue HANOOJIBIIETO u
HAUMEHBIIIETO 3HAYEHUS
HEMPEPhIBHON (DYHKIIUU HA OTPE3KE

Haxoxnenue  Hambomnbliero  u
HaWMEHBIIETO 3HA4YEHUS
HEMpPEepbIBHON (QYHKIIMU HA OTPE3KE

26

27

Haxoxnenue HanOOJIBIIETO "
HAUMEHBIIIETO 3HA4YECHUSA
HEMpephIBHON (DYHKIIUU HA OTPE3KE

[IpyuMeHeHrE TIPOU3BOAHOM IS
HAXOXJAECHHUS HAWIYUIIEro PEIICHUS
B IIPUKJIAIHBIX 3a/1a4ax

28

29

30

[IpumMeHeHnEe NPOM3BOAHOM  IJIA
HaxXO0XJICHUS HAWJIY4IlEro peleHus
B MIPUKJIAJIHBIX 3a/1a4ax

[IpyuMeHeHrE TIPOU3BOJAHOM IS
OTIpEICIICHUS CKOPOCTH u
YCKOPEHHUS TMpolecca, 3aAaHHOrOo
dbopmyoii unmu rpaduKom

[IpyuMeHeHne TPOU3BOAHOM IS




OIpEICIICHUS CKOpPOCTH u
YCKOPEHHSI TpOIecca, 3aJaHHOTO
dbopmyoii umu rpaduKoM

31 Kommnozunus ¢hyHkuuii
32 Kommnozunus ¢pyHkuui
33 Kommnozunus ¢pyHkumi
['eomeTpuueckue o0Opa3bl
34 YPaBHEHUM  Ha  KOOPAUHATHOU
IJIOCKOCTH
['eomeTpuueckue o0pa3bl
35 YPaBHEHMM  HAa  KOOPAMHATHOMN
MJIOCKOCTH
KonTtponbHas pabora:
36 "UccnenoBanue byHKIUH C
MTOMOILBIO MPOXU3BOTHON"
[IepBooOpa3zHas, OCHOBHOE
37 CBOMCTBO MEPBOOOPA3HBIX
[TepBooOpa3zHbIe AJIEMEHTaPHBIX
38 bynkuumii. IlpaBuia HaX0XICHHS
nepBOOOPa3HbIX
[TepBooOpa3zHbie AJIEMEHTaPHBIX
39 ¢bynkuuid. IlpaBuiia HaxoXIeHUS
nepBOOOPa3HBIX
HNuterpan. ['eoMeTpuyecKkuii CMbICI
40 WHTerpaia
Brruucnenue OIPEAECIEHHOTO
41 uHTerpana no ¢opmyne HproToHa-
JleiitOuuIa
42 Brruncnenue OTIPEICIEHHOTO




uHTerpajga mo ¢opmyne HbroroHa-
JleitOuuia

HpPIMCHeHI/Ie HHTCI'paJia JJIA
HaXO0XACHUA HJIOI].[{:II[CFI IIJIOCKHUX

43
buryp
[Ipumenenue UHTETpalla IS
44 HaXOXJECHUS 00bEMOB
T€OMETPUUECKUX TEI
[Tpumepsl pelIeHun
45 .
muddepeHnanbHbIX ypaBHEHUN
[Ipumepsbl peLIeHNN
46 mudepeHnnanbHbIX ypaBHEHUN
MatemaTueckoe MOJEIHpPOBaHUE
47 peaNbHBIX MIPOLECCOB C MOMOIIBIO
i pepeHInaNbHbIX YpaBHEHUN
KoHnTponbsHas pabora:
48 "[TepBooOpasnast u uarerpan”
OCHOBHBIE ~ METOABbl  pEIICHUs
49 MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE ~ METOABbl  pEIICHUs
50 NOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE ~ METOABl  pEIICHUS
51 NOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE ~ METOABl  pELICHUS
52 MOKa3aTeTbHBIX HEPABCHCTB
OCHOBHBIE ~ METOABl  pELICHUS
53 Jorapu(pMUUECKUX HEPABEHCTB
54 OCHOBHBIE ~ METOJBI  PEIICHHUS




55

Jorapu(pMUIECKIX HEPABEHCTB

OCHOBHBIE ~~ METOJBI  PEIICHHUS
Jorapu(pMUIECKIX HEPABEHCTB

56

57

58

OCHOBHBIE ~ METOJBI  pELICHUS
Jgorapu(pMUYECKUX HEPABEHCTB

OcHOBHBIC MCTObI PpCLICHUA
HppallMOHAJIBHBIX HCPABCHCTB

OcHOBHBIC MCTO/bI PCHICHUA
HppallMOHAJIBHBIX HCPABCHCTB

59

60

OcHoBHBIE MECTOJbI PpEIICHUA
HppadrOHAJIbHBIX HCPABCHCTB

OcHOBHBIC MCTO/bI PCHICHUA
HppallMOHAJIBHBIX HCPABCHCTB

61

['paduueckne MeTOABI  pEIHICHHUS
UppalMOHaIbHbIX YPaBHEHUN

62

63

['paduyeckrie MeETOIABI  pelIeHUs
VMppalHOHAIBHBIX YPABHEHUN

['paduueckre MeTONBI  pEIICHHUS
MOKA3aTEJIbHBIX YPABHEHUN

64

['paduyeckrie MeETOIABI  pelIeHUs
[TI0Ka3aTEIbHBIX HEPABEHCTB

65

66

['paduueckre MeTOmbl  pEIICHHUS
Jorapu(pMUYECKUX ypaBHEHUI

['paduyeckrie  METOABI  pelIeHUS
JorapupMUUECKUX HEPABEHCTB

67

['paduyeckne MeETONBI  peILICHUS
Jorapu(pMUYECKIX HEPABEHCTB




['paduueckre MeTOABl  pEHICHHUS

68 MOKa3aTeNIbHbIX U
Jgorapu(pMUUECKUX YpaBHEHHIA
['padmyeckue METOABI  pEIICHUS

69 MOKa3aTeJIbHbIX u
JorapuMUYECKUX YPaBHEHHI
['padurueckne MeTombl  pEHICHHS

70 MOKa3aTeNIbHbIX U
JorapupMUIECKUX HEPABEHCTB
['padbmyeckne METOABI  PEIICHUS

71 MOKa3aTeJIbHbIX u
Jorapu(pMHUECKUX HEPABEHCTB
KonTposnbHas paborTa:

72 "UppaunoHaibHble, MOKa3aTelIbHbIE
U JorapuMuiecKkrue HepaBeHcTBa"
KomrnekcHbie qucIa.
Anrebpandeckas u

3 TPUTOHOMETPUYECKAs dbopMBI
3aMnyucy KOMIUIEKCHOTO YHclia
KowmrekcHbie Yyucna.
AnreOpandeckas u

74 TPUTOHOMETPHUUECKAS dbopmbl
3aMnyucy KOMIUIEKCHOTO YHciia
Apudmernueckue — omnepauud €

7 KOMIUIEKCHBIMU YHCIIAMU
Apudmernueckre  omnepanud ¢

76 KOMIUTEKCHBIMU YHCIIAMHU
N300pakeHre KOMIUIEKCHBIX YHCeN

7 Ha KOOPJIUHATHOM TNIOCKOCTHU

78 N300paxeHrne KOMIUIEKCHBIX YHUCEI




79

Ha KOOPJIMHATHOW IIOCKOCTH

®opmyna MyaBpa. Kopuu n-oi
CTEIIEHU U3 KOMIIJIEKCHOTO YKCIIa

80

81

@®opmyna Myaspa. KopHu n-oi
CTEIEHU U3 KOMIUIEKCHOTO YHUCIIa

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHCCII
JJIs1 PCIICHUA (1)I/ISI/I‘-I€CKI/IX 141
TCOMCTPHUUCCKUX 3aavd

82

KonTposbHas paborTa:
"KommiiekcHble umcia"

83

84

85

HarypanbHbie U 1ienbIe ynucia
HartypanbHeie u niensie ynucna

HpI/IMCHeHI/Ie IMPHU3HAKOB ACINMOCTHU
OCIbIX YHUCCII

86

87

88

[IprMeHeHne MPU3HAKOB IEIIMMOCTH
LIEJIBIX YUCET

[IpyuMeHeHnEe MPU3HAKOB AETUMOCTH
nensix unces: HOJl m HOK

[IpumMeHeHue NMPU3HAKOB JICJIMMOCTH
nenbix yucen: HOJ u HOK

89

90

[IprMeHeHne MPU3HAKOB IEIIMMOCTH
L[EJIBIX YUCEII: OCTATKU 110 MOIYJIIO

[IprumeHeHne NPU3HAKOB IEIMMOCTH
LEJIBIX YUCEI: OCTATKH MO MOJIYJIIO

91

IIpuMeHenue MpU3HaKOB IEIMMOCTH
LEJIBIX 4YHCeN: alroput™M EBknuna
IUIS peLieHus 3a7ay B LIEJIbIX YUCIIax




KontponsHas pabora: "Teopus

92 nenbix yncen"
Cucrema U COBOKYITHOCTb
93 YPaBHEHHU. PaBHOCUIIBHBIE
CUCTEMBI U CHCTEMBI-CIIEICTBHS
Cucrema U COBOKYITHOCTb
94 YPaBHCHUU. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS
OcCHOBHBIE METOAbl  pElICHUs
95 CUCTEM u COBOKYITHOCTEU
palMOHAIBHBIX YPAaBHEHUM
OcHOBHBIE METOABl  pEHIEHUs
96 CUCTEM 17} COBOKYITHOCTEH
UPpaLMOHAIBHBIX YPAaBHEHUIN
OcCHOBHBIE METOAbl  pELICHHUs
97 CUCTEM u COBOKYITHOCTEU
IIOKA3aTEJIbHBIX YPABHEHUHN
OcHOBHBIE METOAbl  pElIEHUs
98 CUCTEM " COBOKYIIHOCTEM
MTOKA3aTEJIbHBIX YPABHEHUH
OcCHOBHBIE METOABbl  peuIeHUs
99 CUCTEM 51 COBOKYITHOCTEU
Jorapu(pMUUECKUX YpaBHEHHM
OcHOBHBIE METOBI peneHus
100  cHcTeM 51 COBOKYITHOCTEH
Jorapu(pMUYECKUX ypaBHEHUI
IIpuMeHeHne CUCTEM K PELICHUIO
101 MaTeMaTUYECKUX 3aJay W 3a71ay U3

pa3MyHBIX OO0JacTel Hayku U
peaabHOM JKM3HU, HWHTEpIpeTanus




IMOJIYYCHHBIX PC3YJIbTAaTOB

HpI/IMCHeHI/Ie CUCTCM K PCHICHHIO
MAaTCMaTHYCCKHUX 3aJad M 3aJa4 H3

102  Das3IM4HBIX OONAaCTed HAyKH WU
peanbHOW JKW3HHW, HHTEpIpEeTalus
MOJIYYEHHBIX PE3yJIbTaTOB
[Ipumenenue HEPaBEHCTB K
PEILICHUI0 MaTEMaTUYECKUX 3a1a4 U
3a7lad U3 pas3M4YHBIX obJacTei

103 HaykKl WU  peajJbHOM  KU3HH,
UHTEpHpETALNS MOJTYy4YECHHBIX
pe3ynbTaTOB
KontponsHas pabota: "Cuctemsl
pallMOHAJIBHBIX, HMPPALUOHAITBHBIX

104 pokasarensHbix u
Jorapu(pMUYECKUX ypaBHEHHUI"
PaunonansHbie ypaBHEHUS C

105 napaMeTpamu
PanmonanbHbie  HEpaBEHCTBA €

106 napaMeTpaMu
PannonanbHubie CHUCTEMBI C

107 napaMeTpaMu
HppauroHanbHbie ypaBHEHUS,

108 HEpPABEHCTBA C MMapaMeTpamMu
HNppaunonanbHbie CHUCTEMBI Cc

109 napaMeTpaMu
IlokazarenbHbIe ypaBHEHUS,

110 HEPABEHCTBA C MMapaMeTpamMu

111  Tloka3aTenbHbIC CHUCTEMBI c




112

napameTpamu

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTPAMHU

113

114

115

JlorapudmMuyeckne  CHCTEMBI  C
napaMeTpamu

TpUrOHOMETpHUUYECKNE YPABHEHUS C
napaMeTpaMu

TpuroHomeTpryeckre HEPABEHCTBA
C ImapameTpaMu

116

117

TpPUrOHOMETPUUYECKHE CHCTEMBI C
napameTpaMu

IloctpoeHne U HCCIIEIOBAaHUE
MaTeMaTUYECKUX Mozenen
pEaNbHBIX CHUTYyallU C IOMOILBIO
YPaBHEHMH C IapameTpamMu

118

119

120

121

[Toctpoerne  u  uUCCIEeIOBaHUE
MaTeMaTHYECKUX Moaenen
peanbHbIX CHUTYyallMii C TMOMOILBIO
CUCTEM YpaBHEHHI C mapameTpamMu

[Toctpoenne ©W  UWCCIIENOBAHUE
MaTeEMaTHYECKUX Moaenen
pealbHBIX CHUTYallMi C TOMOIIBIO
CHCTEM ypaBHEHUHU C mapaMeTpamu

Kontponsnas pabora: "3amaum c

napaMeTpamu’

[ToBTOpEHUE, o0o01IeHmE,
CUCTEMAaTH3aUs 3HAHUU:
"YpaBHenus"

122

[ToBTOpEHUE, 00o00111eH1E,




CHUCTCMaTHU3alusi 3HAHUU:

"VpaBHenus"
[ToBTOpEHUE, 000011IEeHHE,
123 CHUCTEeMAaTHU3alMs 3HAHUU:
"VYpaBHeHusa. CucrteMbl ypaBHEHH"
[ToBTOpEHUE, 000011IeHHE,
124  CHCTEMaTH3alus 3HAHUU:
"HepaBenctpa"
[ToBTOpEHUE, 000011IEeHNE,
125 CHUCTEeMAaTH3alMs 3HAHUU:
"HepaBencrtpa"
[ToBTOpEHUE, 00001IeHNE,
126 @ CHCTeMaTH3alusl 3HAHUIA:
"HepaBencrna"
[ToBTOpEHUE, 000011IEeHNE,
127 CHUCTEeMAaTH3alMs 3HAHUU:
"I[IpousBoanas u e€ npumMeHeHue"
[ToBTOpEHUE, 000011IeHNE,
128 CHUCTEMAaTHU3aLIUs 3HAHUU:
"[IponsBoanas u e€ npuMeHeHue"
[ToBTOpEHUE, 00o01enue,
129 CHUCTEeMAaTHU3alMs 3HAHUU:
"I[IpousBoanHas u e€ npumMeHeHue"
[ToBTOpEHUE, 000011IEeHNE,
130 CHUCTEMAaTHU3alMs 3HAHUU:
"HnTerpan u ero npumeHeHue"
[ToBTOpEHUE, o0o01IeHmE,
131 CUCTEMAaTHU3aLs 3HAHUM:
"®yHkiun"
132  TloBTopeHwue, 000011IEeHNE,




CHCTEeMaTH3aIs 3HAHUU:
"(DYHKHI/II/I"
[ToBTOpEHUE, 000011IEeHHE,
133 cucTeMaTu3anus 3HAHUU: 1
"®yHkuun'"
134  HTorosas KOHTpOJbHas paboTa 1
135  Hrorosas KoHTpOsbHAs paboTa 1
[ToBTOpEHUE, 00o0011eH1E,
136 cUcTeMaTH3alus 3HAaHNHN 1
OBIIEE KOJIMHECTBO YACOB IIO 136
ITPOI'PAMME

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

10 KJIACC
Koxa IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
NMPOBEPSIEMOr0 OCHOBHOM 00pa30BaTe/IbHOM NMPOrpPaMMbl CPeHEro o0uero
pe3yJbTara o0pa3oBaHus
1 Uucna v BEIYUCICHUS
11 OnepupoBaTh MOHATUSMH: pPaIMOHATBLHOE W JEHCTBUTEIHLHOE
' YUCJI0, OOBIKHOBEHHAS U JECATUYHAS APOOb, TPOLICHTHI
192 BrinonasaTe apudmMeTuyeckre omnepanud C paroHATbHBIMU U
' NEeUCTBUTEIBLHBIMU YUCIaMU
BrinonHsaTe npuOIMKEHHBIE BBIUMCICHUS, UCIOJIB3YS MpaBHIia
1.3 OKpYTJIEHUs, JeJaTh NOPUKUJIKY U  OLEHKY pe3yJbrara
BBIYMCJICHU I
OnepupoBaTh MNOHATUSIMH: CTEIEHb C IEIBIM TIOKa3aTeleM,
cTaHaapTHas (Gopma 3amucu JEHCTBUTEIHLHOTO YHWCIA, KOPEHBb
1.4 HATypaJbHOW CTEMEHU; WCIOJIb30BaTh TMOIXOMAIIYI0 GopMy
3alUCH JICUCTBUTEIBHBIX YHUCEN [JIsi pPEelIeHUs] MPaKTHYECKUX
3a/1a4 U MPEJICTABICHUS JaHHBIX
1.5 OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC M  TaHI€HC




IIPOU3BOJIBHOTO YTJIa; UCTIOIh30BATh 3aMUCh POU3BOJIBHOIO yria
yepe3 oOpaTHbIe TPUTOHOMETpUUYECKHE PYHKIIUU

2 VYpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHITHIMU: TOXKIACCTBO, YpaBHEHUE, HEPABEHCTBO,
2.1 1esoe, parmoHaIbHOE, UPpAIMOHATIFHOES ypaBHEHHE,
HEPaBEHCTBO, TPUTOHOMETPHUIECKOE YPABHCHHE
59 BrinonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN
' U pelIaTh TPUTOHOMETPUYECKUE YPABHCHHUSI
BoinonHsaTe  mpeoOpa3oBaHUs — LENbIX, PAIMOHAIBHBIX U
2.3 UPPALUOHATBHBIX BHIPAXKEHHUM U pelllaTh OCHOBHBIC THUIIBI IIEJIBIX,
paIMOHANBHBIX ¥ HPPAITUOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
[IpuMeHaTh ypaBHEHMS] W  HEPAaBEHCTBA JJIsi  pEILICHUs
2.4 MaTEeMaTUYECKUX 3aJ1a4 U 3aj1a4 U3 pa3IMuHbIX 00JIacTel HayKu U
pEaIbHOM )KU3HU
MopenupoBaTh peajbHble CHUTyallUd Ha S3bIKE ajreOphl,
55 COCTaBJISITh BBIPAKEHHUS, YPaBHEHUS, HEPABEHCTBA IO YCIOBUIO
' 3a/1auu, UCCJIEI0OBATh MOCTPOEHHBIE MOJIEIHU C HCIOJIb30BAHUEM
amnmnapara ajnreopsl
3 OyHKIMU U TpapuKu
OnepupoBarh TOHATHSAMHU:  (QYHKIHS, CIOCOOBI  3aTaHUs
3.1 byHKIIMU, 007acTh OMNpEeAeNIeHUs] W MHOXECTBO 3HAYCHUM
dbysakuu, rpadguk GyHKIMHA, B3aUMHO 0OpaTHbIe (QYHKIIHH
39 OnepupoBaTh MOHATHSAMH: YETHOCTh W HEYETHOCTH (YHKIIHH,
' HYJU (QYHKINH, TPOMEKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Ucnionw3oBathk rpaduky GyHKIMM 715 pellieHrs ypaBHEHUN
3.4 CtpouTth 1 ynTaTh rpadMKu TUHEHHON (PYHKIIUHU, KBaIPATHUHON
' GyHKIIUU, CTENEHHON (PYHKIIUHU C TIEIBIM MTOKa3aTesieM
Ncnons3oBath rpaduku QyHKIUN 17151 UCCIIEOBAHUS TIPOLIECCOB
35 U 3aBUCHUMOCTEH MpU PEIICHUH 3aJad W3 JPYyTrux Y4eOHBIX
' NpPEeIMETOB W  peajlbHOM KWU3HMU, BBIpaXKaTh GopMyIamMu
3aBUCUMOCTH MEX]Ty BETHUMHAMHU
4 Hauana maTeMaTH4ecKOro aHajan3a
41 OnepupoBath MOHATHSAMU: MOCJICIOBATEIFHOCTbD,

apupMeTnyecKas U reOMeTpuyecKas nporpeccuu




OHepI/IpOBaTB IHOHATHUAMMUN: OCCKOHEYHO Y6I>IBaIOHIaSI

4.2 reoMeTpuYecKas IMporpeccus, cyMMa OECKOHEYHO YOBIBaroIiei
reOMETPUYECKON NpOorpeccuu
4.3 3anaBaTh NOCIEA0BATEIbHOCTH PA3IMUYHBIMU CIIOCOOAMU
44 Hcnonbs30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M IPOTPECCUM
' JUISL pEIICHUS PealbHbIX 3a7a4 MPUKIAJHOTO XapaKTepa
5 MHoXecTBa 1 JIOTHKA
51 OnepupoBarh  MOHSATUSMU:  MHOXKECTBO,  ONEpallMM  HaJ
' MHOKECTBAMH
Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
5.2 ONMCAHUS PEATbHBIX MTPOIIECCOB U SABJICHUM, PU PEIICHUU 3a]a4
U3 IPYTUX YYEOHBIX MPEIMETOB
5 3 OnepupoBaTh NOHSTUAMH: OIpECICHUE, TEOpEMa, CIIC/ICTBUE,
JI0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMbie nMpeaMeTHbIE Pe3YJbTATHI 0CBOCHUS
NMPOBEPSieMOr0 OCHOBHOM 00pa30BaTe/IbHOM NMPOrpPaMMbl CPeHEro 001ero
pe3yJjbTara oOpa3zoBaHusi
1 Uucna v BEIYUCICHUS
OnepupoBaTh MOHATUSMH: HATypajJibHOE, II€J0€  YHUCIIO;
1.1 WCIIOJIb30BaTh MPU3HAKHU JICIMMOCTH LEIbIX YHCEI, Pa3JIOKECHUE
YyUCia Ha MIPOCThIE MHOKUTENH JIJIs pEIIeHUs 3a1ad
192 OnepupoBaTh  MOHATHEM:  CTENEHb C  PaIlMOHAIBHBIM
' MOKa3aTesieM
13 OnepupoBarh MNOHATUSIMH: JorapudM 4YUCHa, NECATHUYHBIE U
' HaTypaJIbHBIC JIOTApUPMBbI
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHATH CBOWCTBA CTETIEHU JIJIsl IPEOOPa30BaHMUs BbIPAKEHUI,
51 ONepupoBaTh TMOHATHUAMM: TIOKa3aTeJIbHOE YpaBHEHUE U
' HEpPAaBEHCTBO; pellaTh OCHOBHBIE THUIBI  IMOKA3aTEJIbHbBIX
YPaBHEHUI U HEPABEHCTB
2.2 BoinonHsaTh  mpeoOpa3oBaHUsl  BBIPAKEHUM,  COAEpKaIIMX




aorapudMbl;  ONEPUPOBATH TMOHATUSAMHU:  JIOTapu(MHUUECKOE
ypaBHEHHE U  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
jgorapuMUYECKUX YPaBHEHUI U HEPABEHCTB

2.3

HaXOILI/ITL peUICHUA HpOCTGfIHIHX TPUTOHOMCTPHYCCKHUX
HCPABCHCTB

2.4

OnepupoBarh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUU U €€
pELIECHNE; UCIIOIb30BATh CHUCTEMY JIMHEMHBIX YPAaBHEHUU IS
peuIeHUs IPAKTUYECKUX 3a1ad

2.5

HaxomuTe pemeHnss mpoOCTEHMIIMX CHCTEM M COBOKYIHOCTEH
PalMOHAJIBHBIX YPAaBHEHNN U HEPABEHCTB

2.6

MopenvupoBaTh peaibHble CUTyalldd Ha S3bIKE aireOphl,
COCTaBJIATh BBIPAXKEHUs, YPABHEHHUSI, HEPABEHCTBA U CHUCTEMBI 110
YCIIOBHIO 3aJlayd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJCIHA C
WCIIOJIb30BAaHUEM amrapara aareOpsl

@yHKIUHU U TpadUKu

3.1

OnepupoBatb MOHATUSMU: NEPUOINYECKAS byHKIMS,
OPOMEXYTKA MOHOTOHHOCTM (YHKLHH, TOYKH OSKCTpEMyMa
¢yHKIMM, HanOoJblliee W HaWMEHbLIee 3HAYeHUs (PYHKIUU Ha
IPOMEKYTKE; HCIOJIb30BaTh MX JUIsl HUCcheAoBaHUs (YHKLHH,
3a/laHHOM TpaduKOM

3.2

OnepupoBatb HNOHATUAMMU: rpaduku IIOKa3aTeJIbHOM,
aorapupMuyYECKOn U TPUTOHOMETPUYECKHUX byHKUUT;
U300pakaTh UX Ha KOOPAMHATHOW IUIOCKOCTHM M HUCIOJIb30BaTh
JUTSl peIEHUs] YPaBHEHUI 1 HEPABEHCTB

3.3

N300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH TpadUKH JMHEWHBIX
ypaBHEHWH W WCHOJB30BaTh WX JUIS PEIICHUS CHUCTEMBI
JIMHEWHBIX YPABHEHUN

3.4

Ucnionn3oBath rpaduku PyHKIUN 17151 UCCIICOBAHUS TIPOIIECCOB
¥ 3aBUCHUMOCTEH U3 IPYTUX YUESOHBIX JUCITUTLIHH

Hauana MaTeMaTuecKoro aHaiausa

4.1

OnepupoBaTh NOHATUSIMU: HETIPpEPbIBHAS (QYHKLIUS, POU3BOIHAS
(YHKUIMU; UCTIOJIB30BATh T€OMETPUUECKUN U (PU3UUECKUN CMBICIT
IIPOU3BOIHOM IS PELLICHUS 3a/1a4

4.2

Haxonutb mpou3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH
IPOU3BOJIHBIE CYMMBbI, TPOU3BEIAEHUS, YACTHOTO (DYHKIIHIA




Hcnonb3oBarth IMPOU3BOIHYIO JId HCCIICAOBAHUA q)YHKHI/II/I Ha
4.3 MOHOTOHHOCTD )41 OKCTPECMYMBI, IMPUMCHAITDH PE3YJIbTAThI
HCCIICA0BAHUA K ITIOCTPOCHUTIO I‘pa(i)I/IKOB

Hcnonb3oBarth IMPOU3BOAHYIO I HAXOXKICHHUA HAWIYYIICTO
4.4 PCUICHUA B IMPUKIaIHbIX, B TOM qucic COIIMaJIbHO-
OKOHOMHUYCCKHX, 3aJa9ax

OnepupoBaTh TMOHATUSAMHU: TEPBOOOpa3Hasi U  HHTETPa;

4 MOHUMATh T€OMETPUUECKUN U (PU3UUECKUI CMBICI HHTErpaja
46 Haxonuts mepBooOpa3HbIe 3JIeMEHTAPHBIX (YHKIIUN, BEIYUCIIATH
' uHrerpai no gopmysne Herotona — Jleiionuia
Pemiate nmpukiagHele 3agayd, B TOM YHCIE COLMAIBHO-
4.7 SKOHOMHMYECKOTO ¥ (DU3UYECKOTO XapakTepa, CpelcTBaMu

MaT€MaTHU4YCCKOI'O aHaJIn3a

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

Yucra v BEIYUCIICHUS

1.1

PaunonansHbie unciia. OOBIKHOBEHHbIE M JECATUYHBIE APOOH, MPOLICHTHI,
OECKOHEUHbIE MEepUoAUYecKre napoOu. ApudmeTrueckue omnepauud ¢
palMOHANbHBIMU ~ YKCIAMHU, MNpPeoOpa30BaHMsI YHCIOBBIX  BBIPAKEHUU.
[Tpumenenue npoOelt M MPOLEHTOB JUIsl PEIICHUs NPUKIAIHBIX 33434y W3
PAa3JIMYHBIX OTPACJIEH 3HAHUU U PEATIbHOW KU3HU

1.2

JlelicTBuTenbHBIE YKcCia. PalMoHambHblE W HppalMOHAIBHBIC YHCIA.
Apudmernueckue onepauuu c JNEUCTBUTEIIbHBIMU YUCIIAMU.
[Tpubnvk€HHbIE BBIYUCIICHUS, MPaBUiia OKPYTJICHUS, TMPUKUIKA M OIEHKA
pe3yJibTaTa BBIYMCIECHUN

1.3

Crenenp ¢ 1enbiM  mokaszateneMm. CraHgapTHas (Qopma  3amucu
JEUCTBUTENHLHOTO 4YHcia. Mcmonb3oBanwe moaxossmiel (HopMbl 3amucu
JNEUCTBUTEIBHBIX  YHCEN JJIsl  PEHIEHUusT MNPaKTUYECKHX 3adad4 U
MPEACTABICHUS JaHHBIX

1.4

ApudmMernuecknii  KOpeHb  HaTypalbHOW  cremeHu.  JledicTBus ¢




apu(PpMETUYECKUMU KOPHSMU HATypaJIbHON CTENEHU

CuHHyC, KOCUHYC Y TaHT'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,

L5 apPKTAaHTEHC YMCJIOBOTO apTyMEHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | ToxnaecTBa U TOXJIECTBEHHBIC ITPEOOPA30BAHMUS
59 [TpeobpaszoBanue TPUTOHOMETPHUUECKUX BBIPAKCHUMU. OcHOBHBIE
' TPUTOHOMETPHUECKHUE (POPMYITBI
53 YpaBHeHHE, KOpEHb ypaBHeHHUs. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
' MeToa HHTEPBAIIOB
2.4 | Pemienue nenbix U APOOHO-PAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemienue uppaiioHagIbHbIX YpaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX YPaBHEHUN
57 [IpumeHeHne ypaBHEHHI W HEPABEHCTB K PEIICHUI0O MaTEeMAaTUYECKHUX 3aj1ad
' W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTe HAYKH U PeaTbHOM KU3HU
3 OyHKIMY U Tpaduku
31 OyHkums, cnocodsl 3amaHus ¢GyHkiuu. ['padux dyHkuu. B3auMHO
' oOpaTHbIe QyHKIMH
39 OO6uacTh omnpeseNeHus ¥ MHOXKECTBO 3HaueHud ¢yHkimu. Hymu dyHkmmm.
' [TpomexxyTkn 3HAaKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKITMH
33 Crenennas GyHKIIUS C HATYpaJIbHBIM U IEJBbIM MOKa3aTeaeM. E€ cBoiicTBa u
' rpaduxk. CoiicTBa u rpaduk KOpHs N-Oi CTENeHn
3.4 TpuronomeTpruyeckass OKPYKHOCTh, ONPEIEICHUE TPUTOHOMETPHUUECKUX
' (GyHKIIHIA YUCIOBOTO apryMeHTa
4 Hauana matremMaTnyeckoro aHajamn3a
41 ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJOBATEIbHOCTEH.
' MOHOTOHHBIE MTOCIETOBATEILHOCTH
Apudmernueckas ¥ reomeTpuueckas mporpeccuu. beckoneuno yonIBaromias
reomeTpuueckass — mporpeccus. Cymma  OeckOHEYHO  yObIBaromiei
4.2 | reomerpuueckoil — mporpeccuud.  @Dopmylia  CIOXKHBIX  IMPOIIEHTOB.
Vcronp30oBaHre MPOTPECCUU ISl PEIICHUs peajbHBIX 3a1ad MPUKIATHOTO
Xapaktepa
3) MHo»xecTBa U JIOTUKa
51 MHoxecTBO, omnepaiuu Haj MHOXXecTBamH. [[uarpammbl Ditiepa — BenHna.

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O arIapara  J1Jid OIMKMCaHMA




peaybHBIX MPOLIECCOB U SIBIICHUM, MPU PEILICHUU 3a/1ad U3 JIPYTUX Y4EOHBIX
PEIMETOB

5.2 | Ompenenenue, Teopema, CIEACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA
1 Hucna v BBIYUCIEHUS
1.1 | HarypanbHbie u uemnbie yucia. [Ipu3Haku AeTUMOCTH HENbIX YUCET
1.2 CreneHs ¢ palMoHaIbHBIM NOKa3aTeneM. CBONCTBA CTENIEHU
1.3 | Jlorapudm yucna. JlecaTnynpie ¥ HATypadbHbIC JOTapru(OMbI
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BbIpaXeHH, COAEpKAIUX JTOrapu(Mbl
59 [IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALIUX CTEIIEHH C PAllMOHAIBHBIM
' HoKa3aTeaeM
2.3 | IIpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 | IlokazaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapupmuyeckne ypaBHEHUSI 1 HEPABEHCTBA
26 CucteMbl JMHEWHBIX YypaBHEHUW. PemieHue mNpuKIagHbIX 3a7ad C
' IIOMOILBKO CUCTEMBI JIMHENHBIX YPABHEHUN
2.7 Cucrembl U COBOKYITHOCTH PAIlMOHANILHBIX YPaBHEHUN U HEPABEHCTB
IIpumeHenne  ypaBHEHWH, CUCTEM UM  HEPABEHCTB K  PELICHHIO
2.8 | mareMaTMyecKuX 3a7ad W 3a7ad M3 PANIMYHBIX O0OJacTe HaykKu W
pEAbHOM KU3HU
3 @yHKIUU U TpadUKu
Oynkius.  [lepuogumueckue ¢ynkiuu. [IpoMexyTkd MOHOTOHHOCTH
3.1 ¢yHkuu. MakcumyMbl W MHUHUMYMbI  QyHKiIuH. HauOonbmee wu
HanMeHbIIIee 3HaYeHHE (PYHKIIUU HA TIPOMEKYTKE
3.2 Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaduKu
3.3 | IlokazarenbHas u norapudmuueckas GyHKUIHUU, UX CBOMCTBA U rpaduKu
3.4 Ucnionp3oBanne rpadukoB (QYHKIUNA Il PEIICHUS YPAaBHCHUU W
' JIMHEHHBIX CHCTEM
3.5 Ucnionp3oBanne rpadukoB (YHKIHMA IS HWCCIEIOBAHUS TMPOIECCOB U




3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MPU PEIICHWU 3a7ad U3 JPYrux
y4eOHBIX MPEAMETOB U peaJbHOMN KU3HU

4 Hayajia MaTeMaTH4eCcKOro aHajmsa

4.1 HenpepriBable GhyHKIINH. MeTOT MHTEPBAJIOB sl pEIICHNUS HEPABEHCTB

[IpousBoanas ¢yHkuuu. ['eomeTrpudyecknii u  (HUUYECKHI  CMBICI
MIPOU3BOJHOU

4.2

43 [IpousBogubie  3meMeHTapHbIX  QyHKIOHA. DOpMysabl  HAXOXKICHUS
' IPOU3BOAHON CyMMBI, IPOU3BEACHUSI U YACTHOTO (YHKIIHIA

[IpuMeHeHre MpOoU3BOAHON K UCCIENOBaHUIO ()YHKIHMA HA MOHOTOHHOCTb
4.4 U 3KCTpeMyMbl. HaxoxJeHrne HauOoNIbIIEro W HAMMEHBIIEr0 3HAYECHHS
GyHKIIUU Ha OTPE3Ke

[IpuMmeHeHne TPOU3BOJHON Il HAXOXKJCHHUS HAWJIY4IlEero PEIICHHUS B
4.5 MPUKJIAIHBIX 33/Ja4ax, I ONPENEJICHUS CKOPOCTH IMPOLECcca, 3aJaHHOrO
dbopmyoi unu rpagpukom

4.6 | IlepBooOpaznas. Tabnuia mepBooOpa3HBIX

Wurerpan, ero reomerpuueckuii u (usmdeckuid cMmbIci. Bpruncienue

4.7
uHTerpana no gopmyne Hetorona — JleiiOnuria

HNPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
HNPOI'PAMMBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox IIposepsiemble TPeOOBaHUSA K NPEAMETHBIM pe3yibTaTaM
NPOBEPSIEMOI0 | OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl CPEHEro
TpeOOBaHUS 00111ero o0pa3soBaHus

Brnanenne metomamMu TOKa3aTENbCTB, aITOPUTMAMHU PEIICHUS
3a/a4; yMeHHe (GOpMYJIHpPOBATH M OIEPUPOBATH ITOHSTHSIMH:
ONpe/eNieHue, AaKCHOMa, TeopeMa, CIEICTBUE, CBOWCTBO,
MpPU3HAK, J0Ka3aTeIbCTBO, PaBHOCWIBHBIC (OPMYIHPOBKH;
OPUMEHATh HX; YyMeHue GOpMyIupoBath oOpaTHOE U
1 MPOTUBOIIOJIOKHOE YTBEPXKJCHUE, TPUBOJUTh TPUMEPH U
KOHTPIPHUMEPHI,  HCIOJb30BaTh  METOJ  MaTEeMaTUYECKON
WHIYKIIMW; TIPOBOAUTH JIOKa3aTCIIbHBIC PACCYKICHHS IPH
pEelICHUM  3a/ad, OICHWBATh JIOTHYECKYI0 IPaBHIBHOCTH
pacCyXJIeHHU; YMEHHE OIepHUPOBATh IMOHSATHUSIMH: MHOXKECTBO,

IIOAMHOXKECTBO, ornepannuu Han1 MHOXECTBaMU, YMCHHC




UCIIOJIB30BaTh  TEOPETHMKO-MHOKECTBEHHBIM  ammapar Ui
ONMCAHMS PEANbHBIX IPOLECCOB W SBICHUN W IIPU PEIICHUH
3aJa4, B TOM 4YHCII€ U3 JPYTUX Y4E€OHBIX NPEAMETOB; YMEHUE
OTIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIA Tpad, AEpeBO, LHUKII,
rpad Ha TJIOCKOCTH; yYMEHHME 3aJlaBaTh M OIHUCHIBaTh Ipadbl
pa3IMYHBIMH CIOCOOAMHM; HCIIOJIb30BaTh Tpadbl MPHU pEHICHUU
3aj1a4

YMeHune onepupoBaTh MOHATUSIMH: HATYPaJTIbHOE YHMCIO, LEI0e
YHUCIIO, CTENEHb C LEJbIM IOKAa3aTesieM, KOPEHb HaTypaJlbHOM
CTENIEHU, CTENEHb C PAlUOHAIBHBIM IOKA3aTeJeM, CTENEHb C
JNEHCTBUTENBHBIM  [OKa3aTeieM, JorapudmM 4uciaa, CUHYC,
KOCHHYC M TaHT€HC MPOU3BOJILHOTO YHCIIa, OCTATOK MO MOJYJIIO,
paloHaIbHOE YHUCIO, HPPALUOHAIBHOE YHCIO, MHOXECTBA
HATYpaJIbHBIX, LIEJBIX, PAllMOHAIbHBIX, AEHCTBUTEIbHBIX YHCEI;
YMEHHE WCIOJIb30BaTh MPU3HAKA JAECTUMOCTH, HAWMEHBIIHHA
oOlMi JAeNuTeNnh M HauMeHblIee OO0IIee KpaTHOEe, alrOpUTM
EBknupa mpu pemieHWHM 3aaad; 3HAKOMCTBO C  Pa3IUYHBIMU
MO3UIIMOHHBIMH CHUCTEMaMH CUWCJICHHUS, YMEHHE BBIMOJHATH
BBIUMCJICHHE 3HAYEHMH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeneHs MU | Jorapudpmamu, TpeoOpa3oBaHusi JAPOOHO-
paloHaIbHBIX BBIPAKEHUH; YMEHUE ONEPUPOBATH MOHATHUSMU:
MOCJIEI0OBATENBHOCTbD, apupmMeTnyeckKas nmporpeccus,
reoMeTpuyeckas  mporpeccusi, OECKOHEYHO  yObIBarouas
reoMeTpuyecKas IPOTpeccus; yMEHUE 3a/1aBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCII€ C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyIl; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE
YHCII0, CONPSKEHHBIE KOMILJIEKCHBIE YKCIIa, MOAYJIb U apIYMEHT
KOMIUIEKCHOI'O 4Mcia, (opma 3amucd KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKas U airedpanyeckas);
yMEeTh  MPOM3BOAUTH  apuPMeTHUeCKue  JCUCTBUS  C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOJUTH MPUMEPHI UCTIOIB30BaHUS
KOMIUTEKCHBIX YHCEI; OTIEpUPOBATh MOHATUSAMU: MaTpuia 2xX2 u
3x3, omnpenenurenab MaTPULbl, TEOMETPUYECKUH  CMBICIT
OTIpeeTUTeNs

YMenue OIICpUPOBATDH IIOHATUAMMU.: panuoOHAJIbLHEIC,
HPppadrOHAJIbHBIC, IIOKAa3aTCIIbHBIC, CTCIICHHBIC,




gorapupMuUyYecKre,  TPUTOHOMETPUYECKHE  ypaBHEHUS U
HEPABEHCTBA, WX CHUCTEMbI; YMEHUE OIEPUPOBATH IMOHITUSMH:
TOXJIECTBO, TOXJECTBEHHOE MpeoOpa3oBaHuEe, YpaBHEHUE,
HEPaBEHCTBO, cucrema ypaBHEHUI U HEPaBEHCTB,
PaBHOCWJIBHOCTh YpPaBHEHMI, HEPABEHCTB M CHUCTEM; YMEHHUE
pemarb ypaBHEHHS, HEPaBEHCTBA U CUCTEMBI C IOMOIIbIO
pa3nuYHBIX NOPUEMOB; peIIaTh YypPaBHEHHS, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoM; MPUMEHSITh YpPaBHEHUS, HEPAaBEHCTBA,
UX CHUCTEMBI JUJISl PEUICHHUsS MATEMATHYECKUX 3a/1ad U 33734 U3
pa3iInuHbIX 00JacTel HAyKH U peaslbHOM KU3HU

YMeHue omnepupoBaTh HOHATUSMM:  (YHKIMS, UYETHOCTb
(GyHKIUM, TEPUOJUYHOCTh (PYHKIIMH, OTPAHUUYEHHOCTh (DyHKIINH,
MOHOTOHHOCTb (DYHKILIMH, 3KCTpeMyM (YHKLNHU, HauOOJbIIee U
HauMEHbIlIee 3HAU€HUs (PYHKIIMHM Ha IPOMEXKYTKE, HETIPpEpbIBHAS
(GyHKUMS, acUMITOTHI Tpaduka (yHKUWU, TEepBas U BTOpas
pou3BOAHAs (QYHKLIHUH, TEOMETPUYECKUA U PU3NYECKHI CMBICIT
MPOU3BOJHOM, IEpBOOOpa3Has, OMNpPENEAEHHBIM  MHTErpal;
YMEHUE HaxOJWUTh ACUMNOTOTHI TIpaduka (QYHKIUU; yMEHUE
BBIYHCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YAaCTHOTO U
KOMITO3UIIMM (PYHKIUH, HAXOJUTh YpPAaBHEHHE KacaTeIbHOU K
rpapuky  QyHKOUM;  yMEHHE  HAXOJAWTh  TPOU3BOJHBIE
AJIIEMEHTAapHbIX (PYHKIMI; YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO
1. UCClieoBaHUsl  (DYHKIUM, HAXOAUTh HAUOOJBIINE U
HaMMEHbIIME  3HayeHuss  (QyHKUUWA;  CTpOUTh  Tpaduxu
MHOTOWICHOB C KCIOJb30BaHUEM ammnapara MaTEeMaTHYeCKOTO
aHanu3a; NOPHUMEHATb  [POU3BOAHYIO  JUII  HAXOXKICHHS
HaWJIy4ylIero peleHns B MPUKIAIHbIX, B TOM YHCIIE COLMAIBHO-
HKOHOMUYECKUX U (PU3NYECKUX 3aJadyax; HaXxOJIUTh IUIOIAAN U
00BEMBI (PUTYp C MOMOILIBIO MHTErpaya; MPUBOAUTH MPUMEPHI
MaTeMaTU4eCcKOro MOJEJIUPOBAHUS C MTOMOILBIO
nuddepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: Tpaduk QyHKIHMH, oOpaTHas
byHKUMS, KOMMO3UIMS  (YHKUMHA, JUHEHHas  QyHKIMS,
KBajgpaTuyHas (YHKIUS, palMoHaIbHas (QYHKIIUS, CTEMeHHas
byHKUMS, TPUTOHOMETPHUYECKHUE byHKUIMH, oOpaTHbIe
TPUTOHOMETPHUUECKUE byHKIIH, MoKazaTelbHast U




norapupMuyeckass (QyHKIMU; YMEHHE CTPOUThb Tpaduxu
U3YYEHHBIX (YHKUUN, BBINOJIHATH NpeoOpa3oBaHus TpaduxoB
GyHKUMNA, UCTIONIB30BaTh rpaduKU IS U3yYEHUs] MPOLIECCOB U
3aBHCHUMOCTEH, TpU peleHHH 3a7ad M3 JPYrHX Yy4eOHBIX
IPEeIMETOB U 33/1a4 U3 PEaIbHOM KU3HU; BBIpAXaTh GopMyIaMu
3aBUCUMOCTH MEXIY BEIMYMHAMH; HCIOJIb30BaTh CBOWCTBA M
rpaduku (QYHKIMA I pelIeHUs ypaBHEHHUI, HEPaBEHCTB U
3alay ¢ [apaMerpamu; H300pakaTb Ha KOOpPJIMHATHOMU
IJIOCKOCTA MHOYKECTBA PELICHWI YpaBHEHUM, HEPABEHCTB U X
CUCTEM

YMeHue peimiath TEKCTOBBIE 3a/1a4l Pa3HbIX TUIOB (B TOM YHCIIE
Ha TIPOILICHTHI, JI0JIM U YacTU, HA JBUXKEHHUE, paboTy, CTOUMOCTb
TOBApOB W YCJIYT, HAJOTH, 3ajayd U3 OOJAcTH yIpaBJICHUS
JUYHBIMA U CEMEHHBIMH (PUHAHCAMM); COCTABISTh BBIPAXKEHUS,
YPAaBHEHMS, HEPABEHCTBA M HMX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEI0BATD IIOJIyYEHHOE peleHne 151 OLICHUBATH
NpaBAONOAOOHOCTh  PE3YNbTATOB;, yMEHUE  MOJAEIUPOBATh
peanpHbIE CUTyallud Ha A3bIKE MAaTEMaTHUKH; COCTaBISITh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HUX CHUCTEMBI IO
YCIOBHIO  3aJayd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM  amnmapara  anreOpbl, HWHTEPIPETUPOBAThH
MTOJTyYEHHBIA PE3yJIbTaT

YMeHue omnepupoBaTh MOHATHIMH: CpeqHee apudmeruyeckoe,
MeauaHa, HauOosblllee M HauMEHbIIee 3HA4YeHHs, pa3Mmax,
JUcrepcusi, CTaHJAapTHOE OTKJIOHEHHWE YHCIIOBOro Habopa;
YyMEHUE  M3BJIEKaTh,  WMHTEPIPETHUPOBATH  WH(OpMAaIUIO,
NpPEACTABICHHYI0 B TaliauIax, Ha Juarpammax, rpadukax,
OTPaXaloILyl0 CBOWCTBA pEANbHBIX MPOLECCOB U SBJICHMIA;
IPECTaBIsATh UHPOPMALIMIO C MOMOIIBI0 TAaOIUIl M HUarpamMmu;
UCCJIENOBATh CTAaTUCTUYECKHE JaHHbIE, B TOM UHCIE C
NPUMEHEHHEM TpapUuecKUX METOJ0B M AJIEKTPOHHBIX CPEICTB;
rpauyecKy UCCIE0BaTh COBMECTHBIE HAOIIOICHHUS C TOMOLIBIO
JAarpaMM pacCeuBaHUs U JIMHENHOU perpeccuun

YMeHne onepupoBaTh IOHSATUAMH: CIYyYaWHBIA OIBIT U
Clly4ailHO€ COOBITHE, BEpPOSTHOCTh CIYYalHOTO COOBITHS,
yMEHHE BBIYUCIIATH BEPOSATHOCTD C HUCIIOJIL30BAaHUEM




rpa@UYecKuX METOJOB; TPUMEHATH (OPMYJBI CIOXKEHUS U
YMHOXEHHUS BEPOSTHOCTEH, (OpMyiny TOJHOW BEpOATHOCTH,
dbopmyny bepnymnu, komOuHATOpHBIE (GaKThl U (OPMYIIBL;
OLICHWBAaTh  BEPOSATHOCTH  PEANbHBIX  COOBITUH;  YMEHHUE
OTIEpUPOBATH MOHATHAMU: CIydailHasl BeJIMYMUHA, paclpeesieHnue
BEPOATHOCTEH, MaTeMaTUYecKoe OXUIAHHWE, MOUCTIepCHs U
CTaHJIAPTHOE OTKJIOHEHHE CIydalHOM BETMYMHBI, (YHKIUU
pacnpeeeHns U TUIOTHOCTH PaBHOMEPHOTO, TIOKa3aTeIbHOTO |
HOPMAJIBHOTO pacIpee/IiCHH; YMEHHE UCIIOIb30BaTh CBOWCTBA
U3YYEHHBIX pacHpeleNeHui JUIsl peleHus 3a/1a4y; 3HAKOMCTBO C
MNOHSTUSAMH: 3aKOH OOJIBIIUX YHCEN, METOJBl BBIOOPOYHBIX
UCCIICIOBaHM, yMEHHE MPHUBOJUTH MPUMEPHI TPOSIBICHUS
3aKOHa OOJBIIMX YHCEN B TMPHUPOJHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHUE OIEPUpPOBATh TMOHATUSIMHU: COYECTAHHE,
NEPECTaHOBKA, YUCIIO COYETAHUMN, YUCIIO MEPECTAaHOBOK; OMHOM
HproTOHa; yMmeHHEe MpPUMEHATh KOMOMHATOpHBIE (AKTBI U
paccyXJeHus U1 pELIeHUs 3a7ay; OLIEHWBATh BEPOATHOCTH
pealibHbIX COOBITHI; COCTaBISATh BEPOATHOCTHYIO MOJEIb U
WHTEPIPETUPOBATH MMOJYICHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHUAMH: TOYKA, IPsIMasi, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVA, IUIOCKHW Yrod,
JIBYIPAHHBIM yroj, TPEXTPAaHHBIA yTOJ, CKPEIIUBAOIIHECS
IpsIMbIE, TMAPAJUICIIbHOCTh W NEPHNEHIUKYJSIPHOCTH MNPSAMBIX H
IJIOCKOCTEH, YroJl MEXIy MPAMBIMH, YTOJl MEXAY NPSIMON H
IJIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU
0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMHU, PAaCCTOSHUE
MEXIy IUIOCKOCTSAMH; YMEHUE MCIOJIb30BaTh IIPU PELICHUHU
3aa4 W3Yy4YEeHHbIE (AKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH
MaTeMaTUYECKUE MOJENH C IOMOIIBI0 TEOMETPUUECKUX MTOHATHIA
Y BEJINYMH, PEIIATh CBSI3aHHBIE C HUMU ITPAKTHYECKUE 3a1a4H
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YMeHue onepupoBaTh MOHATHSIMH: IJIOWAAb (UTYPBL, O00BEM
(burypbl, MHOTOTPaHHUK, TPABWIbHBIA MHOTOIPAHHUK, CEUECHUE
MHOTOTpaHHMKA, KyO, mapajulelenurnen, MOpu3Ma, MHpPaMUa,
durypa M TOBEPXHOCTh BpalIEHUs, UWIUHAP, KOHYC, IIap,
chepa, miomaab cdepsl, MIOLEAAb MOBEPXHOCTH MHPAMUbI,




OpU3MBlL, KOHYCa, IWIMHIApA, OOBEM KybOa, HpPsIMOYTOJIBHOIO
napaJulelenunena, MUpaMuibl, IPU3MbI, LWIMHAPA, KOHYCA,
niapa, pasBEPTKa NMOBEPXHOCTH, CEYEHUS KOHYyca W IWJIMHJIpA,
IapajuleNIbHbIE OCH WMJIM OCHOBAHHIO, CEYEHHUE 11apa, INIOCKOCTD,
Kacaronasicss cgeppl, LWIMHAPA, KOHYCa; YMEHUE CTPOUTh
CeueHHEe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPHI
Y IOBEPXHOCTH BPAILCHHUS, UX CEUEHMS], B TOM YHUCIIE C IOMOILBIO
NIEKTPOHHBIX  CPEACTB; YMEHHE  IPHUMEHSATh  CBOWCTBA
reOMETpUYECKUX (QUryp, CaMOCTOATEIbHO (QOPMYIUPOBATH
ONpEe/ENICHUs] U3y4aeMbIX (QUIyp, BBIABUIATh TUIOTE3Bl O
CBOMCTBax M MpPHU3HAKAX '€OMETPUUECKUX (UTyp, 0OOCHOBBIBATH
WIM OINpOBEPraTh MUX; YMEHHE IMPOBOJUTH KIACCH(PUKALIUIO
Guryp mo pa3iMyHbIM MPU3HAKAM, BBINOJIHATH HEOOXOIUMBIE
JOTIOJTHUTENBHBIE TOCTPOEHUS
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YMeHue onepupoBaTh MOHSATUSIMU: JIBHXKCHUE B MPOCTPAHCTBE,
napajuielbHbli MEPEeHOC, CUMMETPUS Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUE MOJA00US, MOJOO0HBIC
burypsl; yMEHHE paclio3HaBaTh paBHbIC U MOAOOHbBIE (DUTYPHI, B
TOM YHCJIE B MPUPOJAE, UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BAThH
Tr€OMETPUYECKUE OTHOIIEHUS TPH PEUICHUU 3a7a4; HaXOIUTh
Tr€OMETPUYECKUE BEJIMYMHBI (JIJTMHA, YTOJI, TIJIOIIa b, 00bEM) MPU
pEelIeHUH 3aJa4 U3 JPYruX y4eOHbIX MPEIMETOB U U3 PEeaIbHON
JKU3HHM,; YMCHHUE BBIYUCIIATH TEOMETPUUCCKUE BETUIMHBI (JJIMHA,
yroja, IUIoWaab, OO0bEM, IUIOLAAb IMOBEPXHOCTH), HCIOIb3YS
U3y4YeHHbIE (QOpPMYyJIBI W METOJbl, B TOM YHCJE: IUIOMAIb
MOBEPXHOCTH MUPAMUJBI, IPU3MBbI, KOHYCa, IIWIMH]IPA, TUIOIIA/Th
cheppl; 00bEM Kyba, MPSMOYTOJIBHOTO TMapasuieenurena,
MIUPAMHUJIBI, IPU3MBI, [IWJIMHAPA, KOHYCa, IIapa; YMEHHE HAXOIUTh
OTHOIIEHHE O0BEMOB MOAOOHBIX PUTYP
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YMeHne onepupoBaTh IOHATHUSMH: IPAMOYTOJbHAs CUCTEMA
KOOPJMHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPJIAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOPA HA YUCIIO, PA3JIOKEHUE
BEKTOpa MO 0a3ucy, CKaJsIpHOE MPOU3BEICHUE, BEKTOPHOE
MPOU3BEIICHUE, YIOJI MEXKAY BEKTOPaMHU; YMEHUE HMCIIOJIb30BATh
BEKTOPHBIA M KOOPAMHATHBIM  METOX  JUISL  PELICHUS
T€OMETPUYECKUX 3a7a4 U 33/1a4 APYTUX yIeOHBIX MPEAMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMM METOJ AJIs peUIeHMs 3aJauu;
IIOHMMAaHWE 3HAYMMOCTH MaTEMAaTUKU B U3YYEHUH NPUPOJHBIX U
OOIIIECTBEHHBIX IPOLIECCOB M SIBICHUN; YMEHHE pacro3HaBaTh
IIPOSIBJICHHE 3aKOHOB MAaTEMAaTHMKA B HMCKYCCTBE, YMECHHE
IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUUCKOMN U
MHPOBOM MAaTEMaTUYECKOW HAYKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblil 3JIEMEHT COAEPKAHUS

Kon
1 Uucna v BBIYUCIICHHUS
1.1 HarypansHabie u niensie yncina. [Ipu3Haku 1ea1MMOoCTr HEIbIX YNACEeI
12 Parnmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, IPOLEHTHI,
' OeCKOHEUYHbBIE IEPUOANYECKUE APOOU
13 ApudmMernuecknii KOpeHb HaTypaibHOW creneHu. JledicTBus ¢
' apu(pMeTHIECKUMU KOPHAMHU HATYpaIbHON CTETICHU
14 Crenens ¢ uenbiM nokasareneM. CTENeHb ¢ pallMOHAIBHBIM I10Ka3aTeleM.
' CaoiicTBa crerneHn
15 CuHyc, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
apPKKOCHHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa
1.6 | Jlorapudwm uncna. [lecsiTuuHbIe U HATypaIbHBIE JIOTAPUPMBI
JleiicTBUTENBHBIE qucla. Apudmernueckue orepauu C
1.7 | nelictBurenbHbIMU unciaamu. [IpuOnmkEHHbIE BBIYUCIICHUS, MpaBUiIa
OKpYTJICHUS, MPUKUIIKA U OLIEHKA Pe3yIbTaTa BHIYMCICHUH
1.8 [IpeoOpazoBanue BoIpaKeHUI
1.9 KomMrekcHble uncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enbie u qpoOHO-palMOHATBHBIC YPABHEHUS
2.2 WppaunoHaabHble ypaBHEHUS
2.3 TpuroHoMeTpuuecKkue ypaBHEHHU
2.4 [TokazaTenbHbIC U JTOTapUPMUIECKHE YPABHEHUS
2.5 [enbie u qpoOHO-palMOHAIbHBIE HEPABEHCTBA
2.6 HNppanronaibHble HEPAaBEHCTBA
2.7 [TokazaTenbHbIC U JTOTapUPMUIECKHIE HEPABEHCTBA
2.8 TpuroHoMeTpryecKue HEpaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | VYpaBHeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11| Marpuua cucTeMbl JUHEHHBIX ypaBHEHUN. OnpeIeTuTeb MaTPULIbI




OyHKIMHA U TpaduKu

Oynkuus, crnocoObl 3amanust QyHkuuu. ['padux ynxkumu. Bzanmuo

3.1 oOparubie (ynkuuu. YErnele u Heu€tHble (yHKUMU. llepuonnueckue
byHKIIUN
OOnacTe ompeneneHds W MHOXKECTBO 3HaueHud QyHkuuu. Hymm
3.9 bynkiun. [IpomexyTku 3HaKOOCTOSIHCTBA. [IpOMEKyTKH MOHOTOHHOCTH
' bynkun. MakcumMymbl U MUHUMYMBI  (pyHkuuu. HawubGonbinee wu
HaMMeHblIIee 3HaUeHrEe (PYHKIIMKU HA IPOMEXKYTKE
33 CrerneHHast yHKITUS ¢ HATYpaJIbHBIM U IIEJIBIM TToKazaTeneM. E€ cBoiicTBa
' u rpaduk. CBoicTBa U rpaduK KOpHS N-0M CTENEHU
3.4 Tpuronomerpruyeckue PyHKIIUU, UX CBOMCTBA U IpauKu
3.5 [TokazatenbHas u Jorapudmuyueckas GyHKIUU, UX CBOUCTBA U rpaduKu
36 Touku paszpsiBa. AcuMnTOTHl TpadukoB (pyHkuil. CBolicTBa (PyHKUIHUM,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUS ITOCIEIOBATSIHLHOCTEH
38 Apudmernueckass U reomerpuueckas nporpeccur. dopmyna croXHBIX
' IPOLIEHTOB
4 Hauana matremMaTnyeckoro aHajamn3a
4.1 [TpousBoanas ¢pyukuuu. [IponsBoaHble AneMEHTapHBIX PYHKIUI
[IpumeHeHnne Mpou3BOTHON K UCCIIeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTD
4.2 U JKCTpemMyMbl. HaxoxaeHne HanOOoNbIIer0o U HAUMEHBIIEro 3HAYCHUS
(GyHKLIHU Ha OTPE3Ke
4.3 [TepBooOpaznas. Uuterpan
3) MHoecTBa 1 JIOTHKa
5.1 MHoxecTBO, onepanuu HaJl MHOXecTBaMu. Jluarpammel Jiinepa — Benna
5.2 Jloruka
6 BeposaTHOCTh U CTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposatHocTh
6.3 KomMOuHnaropuka
7 ['eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbI€ ¥ TIIIOCKOCTH B MPOCTPAHCTBE




7.3

MHororpaHHUKH

7.4

Tena u TOBEPXHOCTH BpaICHUS

7.5

KOOpI[I/IHaTBI H BCKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anredpa W Hayajga MaTeMAaTHYECKOIO aHaJIM3a, T'C€OMETpPHS.
Anrebpa u Hadanma mMaTeMartudeckoro aanmsa, 10-11 xmaccel/ Amumon 111LA.,
Komarun HO.M., Tkauea M.B. u japyrue, AKIHOHEpPHOE OOIIECTBO
«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Meronuueckue pekomeHmauuu kK yueOHuky L. A. Amumona, 1O. M.
Komaruna, H. E. ®énoposoit u np. 10-11 knaccel. ABtopel: H. E. ®Eénopoaa.
M. B. Tkauésa. 5-e uznanue, crepeorunHoe Mocksa «IIpoceemenue» 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://www.yaklass.ru/p/algebra#tprogram-11-klass

https://www.yaklass.ru/p/algebrat#tprogram-10-klass



https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass

