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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa W Hadajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B INPOTrpaMME CpEIHEro oOIIero oOpa3oBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C IPYroi CTOPOHBI, (hOPMHUPYET
JIOTHYECKOE M aOCTPaKTHOE MBIIUIEHUE O0y4YarolUXcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaroluecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTeMaTUYECKOrO aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIEUIHOI'O OBJAJCHUS 3aKOHAMU (PU3MKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh WX IS JNajbHEHIIero ooOpa3oBaHus U B
NOBCEIHEBHOM XkM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyKIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO0, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueGHOro kypca «Ainredpa M Hayalla MaTeMaTH4YE€CKOTO
aHanM3a» O0ydYaroIuecs TMOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a71ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAIUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B IMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHONM — KOHUEHTPAalUd  BHUMAaHMS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTHM H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3yibTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JCKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype ydeOHOro kypca «Ausrebpa M Hadajla MaTeMaTH4YECKOTO
aHallM3a» BBIACTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANUecKne TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa © Joruka». Bce ocHOBHbIE



COZEPKATENbHO-METOANYECKHE JHHUM H3Y4YaroTCsl Ha MPOTSHKEHHH JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsSCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKUX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarolmuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTHYCCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEabHOM
CUTYyaIluH, MPUMEHSATh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, JIs
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUM, BKIIOYAIOMINX B CEOSI MCIOJIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBBIE BbIpAaXKEHUs, paboTaTh C MaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaloIIMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHCeN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalni, a TakkKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHUS Ul PELICHUsS pa3ju4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH W € POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne |
KOHKPETH3AIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOIero o0pa3oBaHMs, MOCKOJIBKY B KaxJI0M
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3amad. B
pesynbrare oOydJaromIuecs OBIAAEBAIOT PAa3IMYHBIMA METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIlMOHATIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUW, HEpPaBEHCTB W CHUCTEM, a TakXke 3ajad,
cojepkammx mnapamerpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBUINX 3HAYeHUH (PyHKLIUH.
JlanHas conepkaTenbHas JIMHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anreOpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0ydaroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE MHCTPYMEHTBHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYIrMMH JIMHUSMHU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHU MaTepurana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIIBHON U3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pEHICHUEM ypaBHEHUH U HepaBeHCTB. IIpu 3TOM OonblIoe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJaMU 3aBUCUMOCTU MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTebHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHoOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIMK, UCTIOJIb30BAHUIO aHATIOTHIA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHalin3a) MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TaK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00Yy4YarolMMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNsaTb MX HAauOONbIIME W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMmanun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HAWJIydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-OKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuarouiyecs: y3Ha[T O



BBIJIAIONUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXXECTB M MaTeMaTHYeCKOW JIOTHKU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATHKU
¥ TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiTbl
MaTeMaTUKH H e¢ TPWIOKEHUN, OHM CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPUIOKEHUS B eauHoe 1enoe. [losTomMy BakHO naTh
BO3MOXKHOCTh OOydaromeMmycs IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKH CJeAyeT IPU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peaibHBIX
CUTYyaIllMii, WCCIACAOBAHMS O3THX MOJENeH C TIOMOIIBIO armapara anreOpbl |
MaTEMaTU4YeCKOT0 aHajii3a, WHTEPIPETAIMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepral
y4eOHOTr0o Kypca IIMPOKO HMCIIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAbHbIX  MPAKTHYECKUX  3a7ad  oOydJaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YyUEHUS BCEX TeM y4eOHOTo Kypca «Anrebpa u Havasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 4aca B HE/IEIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHbIe TMepuoanyeckue npodu. I[lpuMmeneHue npode W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 33724 U3 PA3JIUYHbIX OTpaciel 3HAHUI U PeaIbHOM KU3HHU.

JlelicTBuTenbHbIe 4ucla. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOIyJb
JEeWCTBUTEIBLHOTO YHCIIa B €ro cBoicTBa. [IpubmmkEéHHBIC BBIYMCICHUS, TTPAaBHIIA
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYKCICHUH.

Crenenb ¢ wmenabiM  nokazareneM. buHom Herorona. Hcnonp3oBanue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPaABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUs-CIEeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW mepeMeHHoW. JleneHue MHOrowieHa Ha
MHOTOWJIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKCHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UpparmonaabHbie ypaBHEHHS. OcCHOBHEBIE METOJIbI penieHus
UppalmoHaIbHBIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS MOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

Jlorapupmuueckue ypaBHEHHUS. OcHOBHBIE METO/IbI pelIeHHUs
Jorapu(pMUYECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, TPUMEHEHUE ONpPENETUTENS ISl pPEeIIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIAagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAEIU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ady M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

@yHkius, crnocoObl 3amanus (yHKIuMM. B3auMHO o0OpaTHble (YHKIMH.
Kommnoszumms yskmuit. I'paduk  yHkmm. DineMmeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO0mactp ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHkumm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnxun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIMU Ha IPOMEXKYTKE.

JIuneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHM Kak (yHKIUH OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs] ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MCTOpHsI BO3HMKHOBEHHSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO yOBIBaIOIIEH reOMeTpUUeCKOM
MPOrpeCcCrr. JINHENHBIN U 3KCIOHEHIHAIBHBIA pocT. Hucio e. @DopMya CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTPEcCUU Ul PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (QyHKIIMM W WX CBOWCTBA. TOuykM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB Uil PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
busznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBomHas  CyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB M SBICHWM, NPU PEMIEHWH 3a4ad W3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHbie n nensie yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa st pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IUIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTeli HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUuKu

I'paduk xommoszunuu ¢GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTtpudeckue QGyHKINH, UX CBOMCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aJady M3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOosblIEro W HAUMEHBIIETO  3HAYEHUU
HEIMpPEePbIBHON (YHKIMU HA OTPE3KE.

[IppumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero peHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpain. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOAAECH IIIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpaaIaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oO0mIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHl U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW HICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEJbHOCThIO YUY€HOro, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (U3UYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaMm  NPOdEeCCUOHAIIBHOW  NIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnr W peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COI[MATTLHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMUBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOM KyJIbTypol Kak CpEICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSATEIbHOCTD
WHJIMBUIYJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMSI /17151 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBaTh  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSIX, Mpejaratb KPUTECPUU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

JenaTb BBIBOABl C KCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXONAUMH ¢ y4éToM
CaMOCTOATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHCHHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTo 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYIMPOBATH OOOOIIEHUS M BBIBOJBI 1O pe3yibTaTam
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUTATH
IIPEATIOIOKEHNS O €T0 PA3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEIACTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0menne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, /aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJTYUYEHHBIN pE3yJIbTarT;

B X0/ 00CY>XJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATH CBOU CYXKICHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ U CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEIO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPEe3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PENICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHOW  pedeKkcuu KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUH 3aJ]1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUYUHBI
JOCTIKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOUTh OLIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, NPUHUMATh I€JIb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeieisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOM JACHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpeIMEeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboueil mporpammbl yueOHOTrO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATU3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOIHO OIEpUPOBaTh MOHATUSMHU: palMOHAIbHOE YHCIO, OECKOHEUHas
nepuoanyeckas JApoOb, MPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCEIl, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

IPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUSI, TPUKUIKY U
OLICHKY PE3yJbTaTa BbIYNCICHNN;



cBOOOJIHO OMNEpUPOBATh MOHATHUEM: CTEMEHb C LENbIM TOKa3aTeleM,
UCIIOJ30BaTh MOAXOIANTYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHNS JaHHBIX;

CcBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTEIIEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

cBOOOZHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJI0BOT0 apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, AQPKKOCHHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPAaBHEHHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pa3IU4YHbIE METOJAbl PEIICHHUS palUOHANBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CcBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOMH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besdy u teopemy Buera
IUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA JUIA PEIICHUS] CUCTEMBbl JIMHEWHBIX YpPaBHEHUWU,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpPEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOpHSAMHU JJsi MpeoOpa3oBaHUs
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
paLMOHAJIBHBIM [T0KA3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMyJIbI  JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA 1O YCIOBHUIO 3a/aud, HCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amnmapara ajireopsl.

DyHKUMH U TPaPuKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHOO3MIMUSA (QyHKUMHA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeoOpa3oBaHus rpa)uKoB PYHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNHU, HYJIH QYHKIHMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIHH,
NepUoINYecKue (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeIbIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENEeHW KaK (PYHKIMM OOpaTHOM CTEMEHU C
HaTypaJIbHbIM I0Ka3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEMHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUM, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUIMH, UX CBOMCTBA M rpadUKH, HCIOJIB30BATh MX TpaQUKHA IJIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3aJlay U3 JPYruX y4eOHBIX MPEIMETOB U PEaIbHON
KHU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTprUUecKas porpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPhIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka GyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (YHKIIUS, HEMpEepbIBHAS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
GbyHKIMH, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (OYyHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar Jisi ONUCaHUsI peaIbHbIX
IPOLIECCOB U SIBJICHUH, NIPU PELICHUHU 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

cBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBHE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIIEIYIONIUE
IpeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTEeMaTHUECKOTO aHaTN3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOJIHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE U LEJIOE YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JIETUMOCTH
uenbix yucen, HOJl 1 HOK naTypanbHbIX uKcen sl pelieHus 3a1ad, NPUMEHSTh
anroput™m EBkinna;

CBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaATypaJIbHbIE YMCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIC, TMOKa3aTeIbHBIE M
jJorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYINIBI  JJII  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALMOHAIBHBIX, MMOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABCHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, [I0OKa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIyJIA U TapaMeTpPBhI;

MPUMEHSTH TpauuecKkrue METOJIbI /Il PEIICHUSI YPAaBHEHU U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU JABYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHATHAMHU: TpadUKH TPUTOHOMETPUUECKUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJIEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauana mateMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIECOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHHUS (PYHKIIUA HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO [UJI HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, I
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmyiion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTApHBIX (YHKIMHA M BBIYHUCISATH
uHTerpai no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh IMPEJCTaBIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMeEpe
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

pemiath NpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpeCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pasoBaTe/bHbIE
padoThI padoThI
pecypcsbl
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUM
) Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
LIEJIBIM TI0Ka3aTeNIeEM
3 ApudpmeTrueckuii KOpeHb N-Oi CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 |
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATHU3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue QyHKIHI ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 HppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapupMUUECKre HEPaBEHCTBA
KommnekcHele uncna 10 1
6 HarypainbHsle u niensle yucia 10 1
CucTeMbl paliMOHATBHBIX, UPPAMOHATBHBIX
7 MOKa3aTeIbHBIX U Jorapu(pMUUecKux 12 1
ypaBHEHUN
8 3amaun ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmmasl CpeaHET0 oﬁmero 06pa30BaHl/lﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAs APOOb, POLIEHTHI

1.2

1.3

BemonHATe  apudmMeTnueckue  omepaluu  C  PAalUOHAIBHBIMH |
JICHCTBUTEIILHBIMU YU CIIAMU

BreimonssTe HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3YS IIpaBUJIa OKPYTJICHU,
ACJIaThb [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHUI

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LEJNbIM IOKa3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCMOJIb30BaTh MOAXOJANLYI0 (OpMY 3amUCH AECHCTBUTEIBHBIX UYUCEN JUIS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAaHT€HC MPOU3BOJIBHOIO yTJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKINU

2.1

YpaBHEHHS ¥ HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LEINOE,
panuoOHaAIBHOE, UPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

BoinonHATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXEHUM M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS

23

24

BeimonHATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDA)KEHMM W pemaTb OCHOBHBIE THUIIBI LEJbIX, pPAalUOHAIBHBIX H
VMPPALMOHAIIBHBIX YPAaBHEHNH U HEPABEHCTB

HpI/IMeHHTL YpaBHCHHUA W HCEPABCHCTBA JIA PCIICHUA MATECMATUUCCKHUX
3aaa4 " 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

2.5

MopenupoBaTh pealibHbIC CUTyalldd Ha S3BIKE alreOphl, COCTABISATH
BBIPAXXEHHUSI, YPAaBHEHUS, HEPABEHCTBA M0 YCJIOBHUIO 3a7a4H, HCCIIEIOBATH
MOCTPOCHHBIE MOJIEIU C HCIIOIH30BAHUEM arapara aireopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTb MOHATUAMH: (PYHKIMS, cIOCOOBI 3aqaHus (HyHKIMH, 00JIaCTh
ONpeNeIeHNusT W MHOXKECTBO 3HAYeHMH (QyHKIuM, Tpaduk (yHKIHH,




B3aUMHO 00paTHbIe (QYyHKIUU

OnepupoBaTb MOHATUSMH: YETHOCTh U HEUETHOCTh (QYHKIUH, HYJIU

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIUN 1)1 pEIICHUs] ypaBHEHUIH
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (YHKINHU, KBaPATHUYHOW (YHKIUH,
CTETIeHHO! (DYHKIIMU C LEJBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA IS HCCIENOBaHHS MPOIECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUWH 3aJad M3 JIPYrHuX Y4eOHbIX NPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (GOpMyIamMu 3aBUCUMOCTH MEX]Ty BEIMIMHAMHI
4 Hayana maremaTnueckoro aHanunsa
41 OnepupoBaTh MOHATUSAMH: IIOCIIEAOBATEIBHOCT, apu(MeTHuecKas W
' reoMeTpuYecKasl Iporpeccuu
49 OnepupoBaTh TOHATUAMU: OECKOHEYHO YObIBaromas TeoMeTpuyecKas
' nporpeccusi, cyMMma 6€CKOHEYHO yOBIBAIOIIECH reOMETPHUIECKON TPOrPeccuu
43 3amaBaTh MOCIEIOBATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonb3oBath CBOMCTBA IMOCJENOBATEIBHOCTEM M MPOTpeccUuid  AJid
' pelleHus peajbHBIX 3aja4 IPUKIAJHOTO XapaKkTepa
5 MHoOkecTBa U JTOTUKa
5.1 OnepupoBaTh MOHATUAMU: MHOYKECTBO, OTIEPALIUU HAJl MHOKECTBAMU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar il ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSMHU:  ONpEJENIEHUE, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeIbHOI NPOrpamMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Uucna v BBIYUCIICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO0; HCIOIb30BaTh
1.1 NPU3HAKU JIEIMMOCTHA IENbIX YHCEN, PA3JIOKECHUE YWCIIa Ha IIPOCTHIE
MHOXHUTENH JIJIs1 peIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAlMOHAJIBHBIM I10KA3aTEIeEM
13 OnepupoBaTh MOHATHIMH: JorapudM 4Yucia, AECITUYHBIC U HATypaTbHBIE
' JorapuMel
2 VYpaBHEHNs U HEPABEHCTBA
2.1 [IpuMeHATH CBOMCTBA CTENEHM [UIs IPeoOpa3oBaHUs  BBIPAKCHUH,




ONCprUpOBaTh MOHATHUAMU: IIOKA3ATCIIBHOC YPaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.2

23

BoimonHATe  mpeoOpa3oBaHMs BBIPAKEHHUN, COAEPXKAIIMX JIOTapu(MBI,
ONEPHPOBATH MOHATHUAMU: JIOTapU(PMUUECKOE YpPaBHEHHWE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB pemICHUA HpOCTCfII.HHX TPUTOHOMECTPHUYCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN M €€ pEILEHUE;
HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH I PELICHUs TPAKTUYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHns npocTeHnx CUCTEM U COBOKYITHOCTEH PAallMOHAIIBHBIX
YpPaBHEHUI U HEPABEHCTB

MO,Z[CJII/IPOBEITL pCaJIbHBIC CHUTyallUM Ha A3BbIKC anrerLI, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA W CHUCTEMBI II0 YCJIOBHIO 3alla4H,
HCCIICA0BATh MOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUCM aIlrapara anre6pLI

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIHH, HauOOJIbIIee |
HaVMEHbIIee 3HAaYeHUs (QYHKIMH Ha MPOMEXKYTKE; HCIIOJIB30BaTh MX IS
uccrieoBaHus QyHKINH, 3aJaHHON rpaduKoM

3.2

33

3.4

OnepupoBaTh NOHATHAMH: TPAapUKU MMOKA3aTEIBHON, JOTapUPMHUUECKON |
TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTb HMX HAa KOOPJUHATHOM
IJIOCKOCTH M MCIIOJIb30BATh JUUIS PEIICHHS YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH T'padUKH JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PEILICHUS] CHCTEMbI TMHEHHBIX YPABHEHUN
Ucnonb3oBare rpaduku QGyHKIMUNA [JIT UCCIENOBAHMUS TPOIECCOB U
3aBHCUMOCTEH U3 IPYTUX YUeOHBIX TUCIUTUIMH

4.1

4.2

Hauana MmaTemMaTudyeckoro asainsa

OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKIMSA, TPOU3BOIHAS (DYHKIUHY;
UCIMOJIb30BaTh T'€OMETPUUYECKUN M (DU3MYECKHI CMBICT HPOM3BOJHOW JUIS
peleHus 3a1aq

Haxoauth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (DYHKIMN

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO  JUISL  WCCIIENOBaHUS  (PYHKIMM  Ha
MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTh PE3yJIbTaThl HUCCIEIOBAaHUS K
MOCTPOEHHUIO TPaUKOB

Hcmnons30BaTh MMPOU3BOAHYIO IJId HAXOXACHUA HAWITYy4dIICTO PCHICHUSA B
MNPUKJIIAAHBIX, B TOM YHUCJIC COUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL IIOHATHUSAMU HCpBOOGpHBH&H U HUHTCrpall; IIOHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/’I CMBICI UHTCI'paJia

4.6

HaxonuTh mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKINN, BBIYUCISTh HHTETPAT
o ¢popmyse Hriotona — JleiiOnuna




4.7

Pemarn MPUKJIAAHBIC 3ada4i, B TOM YUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 U
(l)I/I3I/I‘IeCKOl"O XapaxkTepa, Cpe€aCTBaM MaTEMaTHYCCKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JOpOOU, TMPOLIEHTHI,
L1 OeCcKOHEUHbIe NepUOoANYECKHE IpoOU. Apr(MeTHUecKre orepanuy ¢ paloHaIbHbIMU
' quciaaMu, IpeoOpa3oBaHus YUCIOBBIX BelpakeHUi. [Ipumenenue apo6eil 1 npoueHToB
JUIsl pEILIEHUs IPUKIIAIHBIX 3a7a4 U3 Pa3IMUHbIX OTpaciedl 3HaHUI U pEaJIbHOM JKU3HU
JleiicTBuTenbHBIC YnCiIa. PallnoHAbHBIC U UPPAIMOHATILHBIC YUCIIa. AprupMEeTHIECKIE
1.2 omepanuu ¢ AeWCTBUTENbHBIMU 4uciaMu. lIpuGmykE€HHbIE BBIYUCIEHMS, IpaBHUiIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN
Crenensb ¢ 1enpiM nokaszaresneM. CTangapTHas popmMa 3anucH AeCTBUTEFHOTO YHCIA.
1.3 = Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu AEUCTBUTENbHBIX YUCEN Ul PEIECHUs
MPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JaHHbBIX
14 Apudmernuecknii KOpeHb HATypaibHOH cTermeHu. JlelcTBUS ¢ apupMeTHIECKUMU
' KOPHSIMH HaTypajibHON CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
27 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHil. OCHOBHbIE TPUTOHOMETPHUECKHE
' hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
2.4  Pemenue 1enbix U JpoOHO-pallMOHABHBIX YPaBHEHHH U HEPABEHCTB
2.5 Pemenne nppanvioHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Peuienue TpUroHOMETPUYECKUX YPAaBHEHUN
27 [IpuMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHUX 3aJa4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HU
3 @yHKUUHU U TpapUKU
31 OyHkuus, crnocobbl 3amanus ¢yHkuud. I'paduk QyHkuuu. BzaumHo oOpaTHbIE
' GyHKIHH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuumu. Hymmu dyskuumn.
' [TpomexyTKkH 3HaKOIOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKLIUU
33 CrenenHasi GyHKLHUS C HATYpaJbHBIM M LENbIM Moka3areneM. EE cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs n-0il cTeneHn

3.4

TpuronomeTrpuyeckass OKPYKHOCTb, OINpeAENiCHUE TPUTOHOMETPUUYECKUX (YyHKUIUN
YHICJIOBOT'O apryMEHTa

Haugama MmaTemMaTH4eCcKOro aHajin3a

4.1

4.2

ITocmemoBaTeIbHOCTH, CIIOCOOBI  3aJaHUs  IOCIIENOBAaTEIbHOCTEH. MOHOTOHHBIE
IOCJICIOBATCIBHOCTH

ApudmeTrndeckass U TreoMeTpuueckas mporpeccuu. beckoneuHo yObIBaromias
reoMmerpuueckas mnporpeccus. Cymma OeckOHEYHO YObIBaloOIIeld TIeoOMeTpHYecKOn
nporpeccuu. dopmyna CcIOXKHBIX HPOLEHTOB. lcrosb30BaHME MPOrpeccuu A
pELIeHUs pealibHbIX 3aja4 MPUKIIATHOTO XapaKTepa

MHoecTBa 1 TIOTHUKA

5.1

MHoXecTBO, omepanuu Haj MHOXecTBamMu. [luarpammbr Oiinepa — Benna.
IIpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara s ONHMCAaHUS PEabHBIX
MIPOIIECCOB U SBJICHUH, P PEIICHUH 33]1a4 U3 IPYTHX YUSOHBIX MPEIMETOB

52

OnpeneneHHe, TEOpEMaA, CICACTBUEC, 10KA3aTCIILCTBO

11 KITIACC

Kon
1
1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA
Yucna ¥ BEIYUCICHUS

HaTypaJ'IBHBIe " [OECIbIC YHCIa. HpI/ISHaKI/I JACITIMMOCTH LCIIBIX YHUCEI

1.2
1.3

Crenens ¢ pallMOHAIBHBIM MoKa3areneM. CBOMCTBA CTETICHU

Jlorapudm uncna. [lecaTndyHble U HaTypajibHbIE JOrapupMbl

2
2.1

YpaBHEHHS U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIIMX JIOTapU(HMBI

2.2
23

[Ipeo6pa3oBanue BbIpake€HUH, CoAepKAILUX CTEIIEHU C pAallUOHAJIbHBIM [TOKa3aTeIeM

HpI/IMepLI TPUTOHOMCTPUUICCKHUX HCPABCHCTB

24
2.5

ITokazarenpHEIC YPaBHCHUA U HCPABCHCTBA

HOFapI/I(I)MI/ILIeCKI/IC YPaBHCHUA U HCPABCHCTBA

2.6

CucreMbl TMHEWMHBIX YpaBHEHUH. PellleHne npukiIagHbixX 3a7a4 ¢ MOMOIIbI0 CUCTEMBI
JIMHENHBIX YPABHEHUN

2.7

2.8

CucTembl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHeHI/IC ypaBHeHHﬁ, CHUCTCM U HCPABCHCTB K PCUHICHUIO MATCMATUUYCCKHUX 3aaaY
" 3ala4 U3 Pa3JIMIHbIX oOmacreit HayKHu U pCaHBHOﬁ KHU3HHU

3.1

OyHKIMH U TpaduKu

Oynkuus. [lepuoanueckue ¢ynkun. I[IpomMexyTkM MOHOTOHHOCTH (YHKIUH.
MakcumyMbl U MHUHUMYMbI (yHKimu. HauOomnbiiee M HauMeHblllee 3HAUYEHUE
(YHKIHU Ha TPOMEKYTKE

3.2

Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3zoBanue rpadukoB PyHKIUHN I peIICHUs] ypaBHECHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpagukoB GyHKIHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCHUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT MNpPU PELICHUH 3a/lad W3 APYTUX Y4EeOHBIX MPEAMETOB H
peaTbHON KU3HU
4 Hauana matemaTuyeckoro aHaausa
4.1 HenpepsiBHbIe (DyHKIIMU. METO MHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKH CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3neMeHTApHBIX (QyHKIUNA. DOpMyNbl HaXO0XKIEHUS MPOU3BOAHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QDYyHKIUI
[IpumeHeHre TPOU3BOMHOM K HCCIEAOBaHWIO (PYHKIMA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONBIIEro M HAaMMEHbBIIEro 3HaYeHUs (QYyHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MpOU3BOIHOMN /JII HAXOXKICHUS HAWIYYIIEro PEHICHUS] B MPUKIIATHBIX
4.5 3aja4ax, Uil OINpEAENEHUs CKOpPOCTU Mpoliecca, 3aJaHHOro (opMysioN WU
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NYeCKuil CMbICI. Beruricienue uHTErpana mo

dopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTAaTaM O0CBOCHUS
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (OpMyJIHpOBATH W ONEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOM WHIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHBIE PACCYKICHUS MPH PELICHUH 33/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEpPUpPOBAThH
HNOHATUSAMH: MHOXECTBO, IMOAMHOXKECTBO, OMepaly HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 3a1ad, B TOM
YyHClie U3 JIPYTUX YYEOHbIX IPEIMETOB; YMEHHE ONEpUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHN 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpalbHOE YHCIIO, LEI0e YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTETICHH, CTETICHD C
parroHaIbHBIM TOKA3aTeNIeM, CTETEeHb C JCWCTBUTEIbHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTECHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
2 YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001NN
JIeNnuTeNh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkmnma mpu
pEeIICHUHN 3aa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIITUOHHBIMH CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHUE 3HAUCHUH U peoOpa3oBaHUs
BBIPOKEHHUIN CO CTENEHSMU M Jiorapudmamu, npeoOpazoBaHus IpOOHO-
paliOHaTIbHBIX  BBIPAXKEHUH; yMEHHE  ONEpPUpPOBaTH  MOHSATHSIMHU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeOoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIE€JOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIBIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUpPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, COMNPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
NPOU3BOIUTH apU(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesNb  MaTpHIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAIbHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHUE OIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peularb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI JI PEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (PYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOOJIbLIIee U HaWMEHbIIee 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHas (QYHKIMS, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBasg U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (PYHKUMN, HAaXOOUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GyHKIMU; YyMEHHME HaXOIUTh MHPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHII;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJISi HCCIEAOBAHUS (DYHKUIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BAaHHMEM allllapata MaTeMaTH4eCKOro
aHaIM3a; MPUMEHATh MPOU3BOAHYIO JJIs HAaxXOXACHHUS HAWIy4dIlIEero
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO




HHTCrpaaa, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACINPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUS (DyHKIMHA, JWHEHHas (QYHKUWS, KBaIpaTU4Has (QyHKLUS,
pauMoHanbHass (QYHKLUUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢yHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHAs |
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh Tpa(UKK JUI1 U3y4EHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734 W3 JPYTHX YYeOHBIX NPEJAMETOB W 3a/1a4 M3 peabHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXIy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduKU (YHKUMHA JUIsl pelIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPaBHEHUM, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JABWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH YHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEINOBATH IIOIYYCHHOE DEIICHUE U
OLICHUBATh MPaBAONOJAOOHOCTh pPE3yJbTATOB; YMEHHME MOJIEIUPOBATh
peanbHbBIE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIENA0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJIplllee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AMCIEpCus, CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, UHTEPHPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJIECHUIl; MPEICTaBIATh
UHPOpPMALIMIO C TOMOIIbIO TabMWIl W  JAWMarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mccae10BaTh COBMECTHbBIE

HaOJIOJICHUS C TTIOMOIIBIO TUarpaMM PacCeUBaHUs 1 JTMHEHHON perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OINBIT W CIIy4ailHOe

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOIb30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyJIBI CIOKEHHS W YMHOXCHHSI BEPOSTHOCTEH, (OpPMYIy ITOIHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHAaTOpHBIE (aKThl U (HOPMYJIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHI; YMEHHE OINEpUpPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, paclpelelieHHe BEpOSTHOCTEH,
MaTeMaTH4eCKOe OXKUAAaHUE, IUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
ClydalfHOW  BENWYMHBI, (QYHKIMHA pacOpeneseHuss U IUIOTHOCTU
PAaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACHpEICIeHHI; YMCHNE
UCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACTpEACICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  TEPeCTaHOBOK, OmHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKIACHUS U PEIICHUs 3ajad; OICHUBATh
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUSAMMU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yTia, MJIOCKUN YroJl, IBYIrpaHHbIN
YIoJI, TPEXTPaHHBIM yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, NapaJUICIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yTrod MEXIy HpsIMbIMH,
Yrojl MEXAYy MNOpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIAY MNPSIMBIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMU; YMEHHE HCMOJb30BaTh MPHU PEUICHUU
3aa4 u3y4ueHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJENIA C TOMOIIbI0 TEOMETPUYECKUX TMOHSATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IJIOWAAb (GUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHUK, NPAaBUIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYyC, wmap, cdepa, miomans chepsl, IUIOMmaIb
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, LUIUHApPA, O0BEM Kyoba,
IPSIMOYTOJIBHOTO NapajUleNIenueaa, MNUpaMHUAbl, NPU3MBI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHJIPA,

napajjiCJibHbIC OCH HWJIX OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BPAICHUS, UX CEUCHHsI, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHUMEHSTh CBOMCTBA T'€OMETPHYECKHX (UTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpPECICHUS U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MPU3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B INPOCTPAHCTBE,
napayulebHBIA MEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe TMOA00MS, TONOO0HBIE QUTYPHI;, YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPHPOAE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIB30BaTh T€OMETPUUECKIE OTHOIICHHS TIPU
pEUICHUH 3ajady; HaXOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) IpU PEHICHUH 33134 U3 IPYTUX YYCOHBIX MPEIMETOB H
U3 pPEATbHOM >KU3HU; YMEHHUE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroiy, IJIOMAgb, OO0BEM, IUIONIA/b TOBEPXHOCTH), HCHOJB3YS
U3y4eHHbIe (OPMYJBI MU METOJbl, B TOM YHCIE: IUJIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYycCa, LUWIMHJIpA, IJouiaab cdepsl; o0bEM Kyoa,
OpsSMOYTOJBHOTO — MapajlieNenunesia, MUPaMUIbl, MPU3MBL, IHIMHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAA CHUCTEMAa KOOPAHHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa 4YHCJIO, pa3JIoKCHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATh BeKTOpHBIﬁ u KOOp}II/IHaTHLIﬁ METOL

JJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYyTUX y‘-Ie6HBIX npeaMcToOB

YMeHne BRIOMpATh MOAXOASIIAA METOT VTS PEIISHUs 3a]1a4H; TOHUMaHUe
3HAYUMOCTH MATEeMAaTHKU B H3yUYEHUU TIPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHUE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MMPUMEPHI MATEMAaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MATHYECKOW HAYKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Yucna 1 BEIUHCIIEHUSA

1.1

Harypanbnsie u nensie ynucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCEI

Panmonanbupie uyucna. OOBIKHOBEHHBIE M JIECATHYHBIC JpoOW, MPOICHTHI,

1.2 OCCKOHEYHBIC MTEPUOINUECKHUE TPOOH
13 Apudmernaeckuit KOpPEHb HaTypaJIbHOU CTEIICHU. [HencTBus c
' apu(MeTHUECKUMH KOPHIMHU HaTypaibHOH cTeNeHn
L4 Crenenp ¢ nenbiM nokazareneM. CTENEHb C palMOHAIbHBIM I10KA3aTEJIEM.
' CBolicTBa CTENIEHU
L5 CuHyc, KOCMHYC M TaHICHC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
JeiictBuTenpHble uucna. ApudMmeTuyeckue onepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yycnamu. [lpuOnux€HHble BbIYMCIEHUS, MpaBuUia OKPYIJIEHMs, NPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUIN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KowmmnekcHeie yncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Llenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKHE YPAaBHEHUS
2.5 Lenblie n 1poOHO-paOHANbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Martpuia cuctembl TMHEWHBIX ypaBHEHUN. OnpeenuTenb MaTpHUIIbI
3 OyHKUUYU U TpadUKU




Oynkuus, cnocodsl 3aganus Gyakuun. ['paduk Gynkinun. Bzaumuo oOpaTHbie

>l ¢yHkuuu. YétHele 1 HeuéTHble GyHKuMU. [lepnoguueckue GpyHKum
OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHWH ¢(yHkimu. Hymm dysximm.
30 [TpomMexyTKM 3HAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH (DyHKIMH.
' Makcumymbl 1 MUHMMYMbI (GyHKIMU. HaunGonbliee M HauMeHbIlee 3HAYEHUE
(GYHKIHU HAa TPOMEKYTKE
13 Crenennass (GyHKIMS ¢ HAaTypaJdbHBIM H IIENBIM IMOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMnToThl TpadukoB QyHKIui. CBoiicTBa (QyHKIHIA,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEI0BATENLHOCTEH
3.8 Apudmernueckass M reoMeTpudeckas nporpeccuu. Dopmyna  CIOKHBIX
' HPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonHas GpyHkuuu. [IponsBoaHble 3eMeHTApHBIX QYHKIUN
[IpuMeHeHHe MPOU3BOMHONW K MCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh U
4.2 IKCTpeMyMbl. HaxoxmeHne HauOOJBIIEr0 ¥ HAMMEHBIIETO 3HaueHUs (QyHKIUU
Ha OTpe3Ke
43 [TepBoobOpasnas. UnTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuku
7.4 Tena u MOBEpXHOCTH BPAIICHUS




‘ 7.5 ‘ Koopaunatsl u BeKTOpBI
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