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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Asrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMpPOrpaMMe CpeaHEero oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0ydYaloNmuXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Yy4eOHOro Kypca OOydJaromuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS] B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JalTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOI kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHajli3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCYKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuenus yueGHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEeajbHbIX CUTYAallUH,
UHTEpPIIPETallud  TOJYYEHHBIX  PEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHBbId MaTepuaj, CIOCOOCTBYIOIIUN
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIolel MPOJOJIKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTHM H OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadalaM MaTeMaTHYeCKOTO
aHaJlM3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro Kypca «Anredbpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIJICTICHBI CICAYIONINE COJEpKATEIIbHO-MEeToArnYecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpauKny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANYECKUE JHHUM HW3Y4aloTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJbKMX MaTeMaTHUECKUX JUCHIUIUINH, TaKUX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTHYCCKUM allapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKyI0 MOJACIb peaTbHON
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBeplIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€Osl MCHOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HaTypalbHBIX, IIEIbIX,
palMioOHANbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHaIBHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpAIiH, a TaKKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IWHCTBE MATEMATUKH KaK HayKH W €€ pojH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHHusi Ha YpOBHE CpeIHEero oOmiero oOpa30BaHHs, MOCKOJIbKY B KaIOM
pasaene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbprare oOydJarImuecs OBIAAEBAIOT PAa3MYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepkammx mnapametpol. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DyHKIUH.
Jlannast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUIN
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  pPalUOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anreOpandeckoro
MaTepuansa NPOUCXOJWUT  JaJbHEWIEee  pa3BUTHE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJsl PELICHHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeToIM4ecKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYrMMH JIMHUSMHU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUYEHNs MaTepraina. M3yueHue CTeneHHouH,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYrUX y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM OonblIOe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpPMyJIaMU 3aBUCHUMOCTU MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJepKaTeNbHON JTMHUN HaIEJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKAaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduueckoid M ciaoBecHoOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALINK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHX, TaK W MPUKIAJAHBIX 3a]ad,
JOCTYIHBIX O00Yy4YarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, ONpeAeNnsaTb HX HauOONbIIME W HaUMEHbIINE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B TMPUKIAJHBIX, B TOM YHCIIE
COLIMATIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U ucKyccTBe. OOyuaromuecs: y3HAIOT O



BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT HauOoJiee YHUBEPCATIBHBIA SI3bIK, OOBECTUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH H e€¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomMy BaxkHO ndaTh
BO3MOXKHOCTh OOy4aroleMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKH CJeAyeT IPU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUW U CJEJOBAHUE OMNpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS HA OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIUICHHS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJIEICH peabHBIX
CUTYyaIllMii, WCCIACAOBAHHUSA O3THX MOJENICH C TIOMOIIBIO arapara anreOpbl U
MaTEMaTH4YeCKOT0 aHalln3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydarouiuecs  pa3BUBAIOT
HAOFOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlestenbHOCTh 1O  (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3YUEHHUS BCEX TEM yueOHOTO Kypca « Anredpa 1 Hadamna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajla MaTeMaTH4YECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIeIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCIICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOLEHTOB IS
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEd 3HAHUHN U peabHOM )KU3HU.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHCIA.
Apudmernueckrue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
NEHCTBUTENLHOTO Yncia U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCIECHUS, TIpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHom Herootona. HMcnosb3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHb C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M YpaBHEHHMs-CleIcTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanpHbie YpaBHEHHS. OcHOBHBIE METO/]1bI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3artenbHble ypaBHEHHs. OCHOBHBIE METOJBI PEIICHMS MOKa3aTeIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, CONEPIKALIUX JOrapu(MBbI.

Jlorapudmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jgorapu(pMUUECKUX YPaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoMeTpruIeCKuX YpaBHEHUN.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OrnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpUKIAIHBIX 33a/1ad C MOMOILIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIECH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3MyHbIX 00JIacTeld HayKu U peaibHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (QyHKIuMM. B3aumMHO o0OpaTHble (YHKIHH.
Kommnosumms pynkiuii. I'paduk  QyHkium. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO0mactp ompeneneHuss 1 MHOKECTBO 3HaueHU (pyHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMH HAa POMEXKYTKE.

Jluneitnasi, KBaJpaTuyHas W JPOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIMUA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKIMIA 715 pelIeHUs] ypaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpoIeccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4ECKON MHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObIBaroias
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH IeOMETPUUYECKON
IIPOrpecCcHuy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. PopmyJia CI0KHBIX
npoueHTOoB. Mcrnonb30BaHWE MPOTPeccCUU JUIsl PELIEHUs pealdbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (yHKIMM W UX CBOMCTBAa. TOukM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u Bropas npousBoaHble GyHKIUU. OnpeaeneHne, reoOMeTpUIECKUA 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensie yucia. I[IpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pereHus
3aJlay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHUW C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUM 3a7ady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoONbIIEr0o W HAUMEHBIIETO  3HAYEHUU
HEIpEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIero pelieHus B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPEIENIEHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mo ¢popmysie Hetorona-JleiOuua.

[TpumeHeHre uMHTErpajna s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHeHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIBI0  auddepeHIInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYaOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakIaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJOrusaX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEJbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEeryisipHas (U3NYecKass aKTUBHOCThH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJAOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrn W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCITUTAHMS S

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpPhl, TIOHUMAaHHUE BIUSHUS
COIMATBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIlbl, OCO3HAHME TJIOOATIEHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKMX 3HAHMM JUIsl penieHus 3ajgad B 00JacTu
OKpYy Xarolel cpefpl, IUJIAHUPOBAaHUE TMOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPYKAIOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTEeMaTUYeCKOM HayKu Kak cdepbl UYeIOBEUYECKOW JAEsITeNbHOCTHU, JTaroB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKONW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W WCCIIECIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS /7151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATh  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

POBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus y4eOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble uccienoBareabcKue 1eiiCTBUSA:

WCIIOJIB30BaTh BOMPOCHl KakK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BbEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
MPOBENEHHOTO  HAOJIOJICHUS, HUCCIIEIOBAHUS, OILIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpOLlEcCa, a TakKE BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTaBISITh €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSTEIBHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUSA MO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0/€ 00CYXXJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABISATh CBOU CYXIEHUA C CYKICHHSAMU JPYTUX YYAaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me U CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 331a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa penieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEJIN U YCIOBUSAM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpU pelmeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoBBIX GopMax paboThl (00Cyk)aeHUS, OOMEH MHEHHUI,
«MO3TOBbIE IITYpPMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHS C JPYTMMH YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuenus B 10 kiacce oOydaromuiicss MOJYYUT CIEIYIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJIHO OINEpPUPOBaTh MOHATHUSMU: PAIIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXKECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOTKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJI0BOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOZIHO ONEpUPOBATh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPENCIIUTENIN Ul PELIEHUS CHUCTEMbl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBIO MAaTPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [JIsi T[peoOpa3oBaHMS
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIK OCYUIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIECJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABITH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIMH, KOMHOO3MIMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHW C
HaTypaJIbHBIM M0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOEHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA TIPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PeaibHON
KHU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKas MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh MPOrPECCUU IS PEIIEHUs peajbHBbIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHajh3a KaK aHalu3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (PYHKUUU, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (OYyHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKHM U (PU3MUECKHUIl CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONUCaHMsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 3a]a4 U3 IPYrUX yu4eOHbIX IPEIMETOB;

CBOOOJHO OINEpPHPOBATh TMOHATUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hagasia MaTEMaTHYECKOTO aHaTN3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OMEpUpOBaTh MOHATHUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypajbHBIX M IEJbIX UYHCEN, UCIOJb30BATh MPU3HAKH ACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMIHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOIHO OMNEPHUPOBATH MOHITUSMU: HUppALMOHANBHBIC, MOKAa3aTelbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpHU pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxomaumble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpPBhI;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammnapara aireophl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIMIA,

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YUIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICNICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro (GOpMyJIod WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (PUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTErpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpruyeckue BeIpa)keHUS U 2 |
YpaBHEHHUS
ITocnenoBaTeabHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1
HarypanbHblie 1 1ienble yncna 10 1
Cucremsl paluoHaAIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IIOYPOYHOE IIVIAHUPOBAHUE
ID 4617440 10 A KJIACC AiignnoBa Ejena I'eoprueBna

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
JlaTa nudpoBbIe
Nem/m Tema ypoka Konrpoabnbie IIpakTHueckue bp
Bcero H3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI

pecypcbl
MHoX%ecTBO, onepaiuy Haj 1 01.09 bubanorexa [JOK
MHO’KECTBAMHU M UX CBOMCTBA ' https://m.edsoo.ru/a52939b3

. bubnunoreka LIOK

Juarpammsbl Diinepa-Benna 1 02.09 1

https://m.edsoo.ru/ff601408
[IpumeneHune TeopeTUKo-

bubnunoreka LIOK
MHO’KECTBEHHOI'O anmapara i 1 03.09

https://m.edsoo.ru/3d87e248
peleHus 3a1a4
PanumonannHBIC YnCIA.
OOBIKHOBEHHBIE U JIECITHYHBIE APOOH, | 05.09 bubmunoreka IIOK
MIPOLIEHTHI, OECKOHEYHBIE ' https://m.edsoo.ru/343c6b64
MepHOANYECcKHe qpoou
PanumonannHBIC YKCHA.
OOBIKHOBEHHBIE U IECITHYHBIE APOOH, | 08.09 bubmnoreka IIOK
HPOIEHTHI, 0ECKOHEYHBIE ' https://m.edso0.ru/4064d354
MepHOANYEcKHe Ipoou
[Ipumenenue qpobeii 1 MpPOLEHTOB 1 09.09 bubmuorexa [IOK
JUTSL peIIeHNs IPUKIIAIHbBIX 3a0a4 ' https://m.edsoo.ru/be76320c
ITpumenenue apoOeil ¥ NPOLIEHTOB | 10.09 bubmuorexa [IOK
JUTSL peLIeHNs IPUKIIaIHBIX 3a1a4 ) https://m.edsoo.ru/3d408009
JleficTBUTETBLHBIC YKCTIA. 1 12.09 bubnuotexa [JOK




PaI_[I/IOHaJ'H:HBIC " UppalliOHAJIbHBIC

https://m.edsoo.ru/bd5ffOec

yucia
9 ApudmeTrrueckue ornepaium ¢ 15.09 bubmmoreka [JOK
JIEWCTBUTEIbHBIMU YUCIIAMU ' https://m.edsoo.ru/cebf10c6
10 Mopynp JE€MCTBUTEIBHOIO YHACIIA U 16.09 bubnuoreka [JOK
€ro CBOMCTBa ' https://m.edsoo.ru/536de727
[TpubmmxEHHBIC BEIYUCIICHUS,
11 MpaBujia OKPYTJICHUS, TPUKUIKA U 17.09 bubmmorexa LOK
P Py > HpHIea ' https://m.edsoo.ru/a52939b3
OIICHKA pe3yJIbTaTa BIYMCICHUIN
OCHOBHBIE METO/IbI PEIICHUS LETbIX U
P . bubnnorexa [IOK
12 JIPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U 19.09
https://m.edsoo.ru/ff601408
HEPaBCHCTB
OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
13 0OHO-paIMOHAIBHBIX YPaBHCHUH U 22.09 bubmorexa HOK
P patt yp ' https://m.edsoo.ru/3d87e¢248
HEPaBCHCTB
OCHOBHBIE METO/TBI PEIIECHUS LETBIX U
14 00HO-palMOHANBHBIX YPaBHECHUN U 23.09 bubmorexa HOK
AP patt yp ' https://m.edsoo.ru/343c6b64
HEPaBEHCTB
MHnozounenvl om 00HOU nepemenHOlL.
15 Jlenenue MHo2ounIeHA HA MHO20YJIEH C 24.09 bubnmorexa [IOK
' https://m.edsoo.ru/4064d354
ocmamxom. Teopema be3y
MHoeounenul ¢ yeavimu 24.09 bubnmnorexa [JOK
koappuyuenmamu. Teopema Buema ' https://m.edsoo.ru/be76320¢
bub6mmorexa [IOK
16 Bxoasinuii KOHTPOJIb 26.09
S P https://m.edso0.ru/3d408009
17 Pemenue cucteM MTUHEHHBIX 29.09 bub6mmorexa [IOK
yYpaBHEHUU ' https://m.edsoo.ru/bd5ffOec
18 Pemenue cucrem JIMHEHHBIX 30.09 bubnuotexa [JOK




ypaBHEHUI

Marpuna cucTeMbl JIMHEUHBIX
ypaBHeHUH. OnpenenuTesb MaTpUIbI

https://m.edsoo.ru/cebf10c6

bubnunoreka LIOK

19 . 01.10
2%2, ero reoMeTpUYECKU CMBbICIT U https://m.edsoo.ru/536de727
CBOMCTBA; BHIYMCIICHUE €T0 3HAUCHUS
OnpenenuTens MAaTPULBI 2X2, ero

20 FGOII:\)/IGT WYECKUN CI\ELICJI Y CBOMCTBA,; 03.10 bubmorexa [IOK

P ’ ' https://m.edsoo.ru/a52939b3
BBIUHCJICHHE €r0 3HAYCHUS
[Ipumenenue onpenenuTens s
P P N bubnuoreka [{OK
21 pelIeHus CUCTEMBI TUHCHHBIX 06.10
. https://m.edsoo.ru/ff601408
YpaBHCHHIA
Pemenuie npukiaaHbIX 3a1a4 ¢
22 IMOMOIIBIO CUCTEMBI JINHEMHBIX 07.10 bubmmorexa [OK
= . ' https://m.edsoo.ru/3d87e248
YpaBHCHHIA
Pemennie npukiaHbIX 3a1a4 ¢
23 MIOMOIIIBIO CUCTEMBI JIMHEWHBIX 08.10 bubmmorera [OK
HIPTO ' https://m.edsoo.ru/343c6b64
ypaBHEHUN
KonTtpoabHnas padora:

24 "PannoHaJIbHbIC YPABHECHHUSA U 10.10 bubnmnoreka [HOK
HepaBeHcTBa. CHCTeMbl JTHHEHHBIX ' https://m.edsoo.ru/4064d354
ypaBHeHH'"

OyHKIHUA, CTIOCOOBI 3aJaHUs
bu6mmoreka IIOK
25 ¢bynkuu. BzanMuo oOpaTHbie 13.10
. https://m.edsoo.ru/be76320c
¢ynkuuu. Kommnosunms ¢GyHkimii

26 I'paduk pyHkumu. dnemMeHTapHbIe 14.10 bubmuoreka [JOK
npeoOpazoBanus TpaduKoB GyHKIIHMA ' https://m.edsoo.ru/3d408009

7 OO6nacTh onpenenaeHus] © MHOXKECTBO 15.10 bubnmnorexa [JOK

3HayeHui pynkuuu. Hymu QyHkimm.

https://m.edsoo.ru/bd5ffOec




HpOMe)KYTKI/I 3HaK IIOCTOAHCTBA

UYérHble 1 HeYETHBIC (PYHKITHH.
[lepuoanueckue GpyHKINU.

bubnunoreka LIOK

28 17.10
[IpomexyTKM MOHOTOHHOCTH https://m.edsoo.ru/cebf10c6
byHKIII
MakcumMyMbl U MUHUMYMBbI (DYHKIIHH.
29 Han60m;ymee u HaI/IMeIi/BH_Ie;p ZHa‘IeHI/Ie 20.10 bubmorexa [IOK
https://m.edsoo.ru/536de727
(GyHKIIUU Ha TPOMEKYTKE
30 Jlunelinas, KBaIpaTu4IHas U TIPOOHO- 21.10 bubnuoreka [IOK
TUHEWHas QyHKIUHN https://m.edsoo.ru/a52939b3
31 DneMeHTapHOE UCCIIEJOBAHUE U 29 10 bubanorexa [JOK
ocTpoeHue rpadukoB TUX QyHKIUN https://m.edsoo.ru/ff601408
1 DneMeHTapHOE UCCIIeIOBAHUE U 24.10 bubmmoreka [JOK
ocTpoeHue rpadukoB TUX QyHKIUN https://m.edsoo.ru/3d87e248
13 CTteneHsp ¢ MeNbIM MoKa3aTeIeM. 05.11 bubnuoreka [{OK
bunom Herotona https://m.edsoo.ru/343c6b64
34 CrteneHsb ¢ 1eNIbIM IMOKa3aTeseM. 07.11 bubnuoreka [{OK
bunom Herotona https://m.edsoo.ru/4064d354
CrenenHast GyHKIMS C Ha"TypaJELHLIM BuGmiorexa LOK
35 U LIeJIBIM TTOKa3aresem. E€ cBoiicTBa 1 10.11
https://m.edsoo.ru/be76320c
rpaduk
36 KonTtpouabHnas padora: "CrenenHas 1111 bubmuoreka [IOK
(pynxuus. E€ cBoiicrBa u rpagux" https://m.edsoo.ru/3d408009
37 Apudmerndeckuil KOpeHb 12.11 bubmuoreka [IOK
HAaTypaJIbHOU CTEIIEHU U €TI0 CBOMCTBA https://m.edsoo.ru/bd5ff0ec
18 ApudpmeTnueckuii KOpeHb 14.11 bubmuoreka [IOK
HAaTypaJIbHOU CTEIIEHU U €TI0 CBOMCTBA https://m.edsoo.ru/cebf10c6
39 [TpeobOpazoBanHms YUCITOBBIX 17.11 bubnuoteka [JOK




Bpra)KCHHﬁ, COACpKAIINX CTCIICHU 1

https://m.edsoo.ru/536de727

KOpHU
[IpeoOpazoBaHus YUCITOBBIX
. bubnuorexa [IOK
40 BBIPAXKEHHUI, COJIEpIKALUX CTEIICHU U 18.11
https://m.edsoo.ru/a52939b3
KOpHU
[Tpeobpa3oBaHUs YUCIOBBIX
41 BBIPOKEHUM, COAEPKAIUX CTCIICHU U 19.11 bubmorexa LHOK
P > COACPAAI ' https://m.edsoo.ru/f601408
KOpHU
HppanyoHanbHble YpaBHECHUS.
PP P bubnuoreka [{OK
42 OcCHOBHBIE METO/BI PELLICHUS 21.11
. https://m.edsoo.ru/3d87e¢248
HPPAIMOHATIBHBIX YPAaBHEHUM
HppanmonanbHble ypaBHCHHS.
43 OIC)EOBHHG METO I)Iy pemeHI/Is[ 24.11 bubmmorexa LOK
ARLD g ' https://m.edsoo.ru/343c6b64
HPPAIMOHATIBHBIX YPAaBHEHUM
HppanmonanbHble ypaBHCHHS.
44 OSII;OBHHG METO Hy peH_IeHI/I}I 25.11 bubmorexa HOK
ARLP g ' https://m.edso0.ru/4064d354
HPPALMOHATIbHBIX YPAaBHEHUN
45 PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUN 26.11 bu6mmoreka IIOK
HUPPALMOHAIIBHBIX YPaBHEHUU ' https://m.edsoo.ru/be76320c
46 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH 28.11 bubmuoreka [IOK
HMPPALMOHAIIBHBIX YPAaBHEHUU ' https://m.edsoo.ru/3d408009
47 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH 0112 bubmuoreka [IOK
HUPPALMOHAIIBHBIX YPaBHEHUU ' https://m.edsoo.ru/bd5ff0ec
43 PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUN 02.12 bub6mmorexa [IOK
HUPPALMOHAIIBHBIX YPAaBHEHUU ' https://m.edsoo.ru/cebf10c6
CsoiicTBa u rpauK KOPHS N-OU
pad P N bubnuoreka [{OK
49 CTENEeHU KaK (PYHKIIMH 00paTHOU 03.12

CTCIICHU C HATypaJIbHBIM ITOKA3aTCJIEM

https://m.edsoo.ru/536de727




CgoiicTBa 1 rpad)uK KOPHS N-0it

bu6nmoreka [IOK

50 CTETIeHH KaK (QYHKIIMH 0OpaTHOU 05.12
dynicutit 06p https://m.edsoo.ru/a52939b3
CTENEHU C HAaTypaJbHBIM IMOKa3aTeIeM
KonTpoabHas padora: "CsoiicTBa U
. bu6nmoreka [IOK
51 rpagvk KOpPHsSI N-0il CTENEeHH. 08.12
" https://m.edsoo.ru/ff601408
HppauuonajbHble ypaBHEeHUs!
57 Crenenb ¢ palliOHATbHBIM 09.12 bubmmoreka [JOK
MoKa3aTeyieM U e€ CBOMCTBA ' https://m.edsoo.ru/3d87e248
53 Crenens ¢ palliOHATBHBIM 10.12 bubnnorexa [JOK
HIOKA3aTeNIeM U €€ CBOICTBA ' https://m.edsoo.ru/343c6b64
bubnuoreka [IOK
54 Texkymuii KOHTPOJIb 12.12
yu P https://m_edsoo.ru/4064d354
CreneHs ¢ paluoHaIbHBIM
55 IoKasaTelieM B €€ CBOMCTBA 1512 bu6nmorexa LIOK
[TokazarenpHas QyHKIHS, €€ CBOWCTBA ' https://m.edsoo.ru/be76320c
u rpaduk
56 Hcnonb3oBanue rpaduka GpyHKIUN 16.13 bubmuoreka [IOK
JUISl pelleHus] ypaBHEHUN ' https://m.edsoo.ru/3d408009
57 Ucnons3zoBanue rpaduka QyHKINN 17.12 bubmuorexa [IOK
JUISl pelleHus] ypaBHEHUN ' https://m.edsoo.ru/bd5ffOec
ITokazaTenbHbIe ypaBHEHUS.
bu6nunorexa LIOK
58 OCHOBHBIE METO/BI PELICHUS 19.12
. https://m.edsoo.ru/cebf10c6
MOKa3aTEIbHBIX YPaBHEHHI
[TokazaTenbHbIe ypaBHEHUS.
59 OCHOBHBIE METO/BI PEIICHUS 22.12 bubmorexa LHOK
AbLP . ) https://m.edsoo.ru/536de727
MOKa3aTeIbHBIX YPaBHEHUI
IT .
60 OKa3aTeJIbHbIC YPAaBHEHUS 23.12 bubnuoteka [JOK

OcHoBHBIC MCTOJbI pCHICHUS

https://m.edsoo.ru/a52939b3




ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

KonTtpoabHnas pabora:

" bu6moreka LIOK
ol ng::::gzz:lﬂy‘g:g:::;" 212 https://m.edsoo.ru/ff601408
2 Jlorapudwm gucna. CoiicTBa 26.12 bubnmnoreka HOK
norapudpma https://m.edsoo.ru/3d87¢248
63 Jlorapudm yucna. CBoiicTBa 29.12 bubnmnoreka HOK
norapudma https://m.edsoo.ru/343c6b64
64 Jlorapudm uucna. CoiicTBa 30.12 bubmmoreka [JOK
nmorapupma https://m.edsoo.ru/4064d354
65 JlecaTU4HBIE U HATypAJIbHbBIE 12.01 bubnuoreka [IOK
norapupmMsbl https://m.edsoo.ru/be76320c
66 JlecaTuuHble U HATYypAJIbHBIE 13.01 bubnuoreka [IOK
Jorapudmpl https://m.edsoo.ru/3d408009
67 [Ipeobpa3oBanue BbIpaxeHHH, 14.01 bubmmoreka [JOK
COJIepKALIHX JIOTapU (MBI https://m.edsoo.ru/bd5ffOec
68 [IpeoOpa3oBanue BbIpaxeHHH, 16.01 bubmuoreka [IOK
coJiepKalux jJorapupmMol https://m.edsoo.ru/cebf10c6
69 ITpeoOpa3oBaHue BBIpAKEHUIH, 19.01 bubmuoreka [IOK
CoJIep>KaIIuX JorapudmMbl https://m.edsoo.ru/536de727
70 Jlorapudmuueckas pyHkums, €€ 20.01 bubmuoreka [IOK
CBOMCTBA U rpaduK https://m.edsoo.ru/a52939b3
71 Jlorapudmuueckas GyHKIMs, €€ 2101 bubnmoreka [JOK
CBOICTBa U rpauk https://m.edsoo.ru/ff601408
7 Hcnonb3oBanue rpaduka GpyHKIUN 23.01 bubmuorexa [IOK
JUISL pEUIEHUS] YPABHEHUI https://m.edsoo.ru/3d87e248
7 Ucnons3zoBanne rpaduka QyHKIIUN 26.01 bubnuotexa [JOK

JUISL pelIeHus] ypaBHEHU

https://m.edsoo.ru/343c6b64




Jlorapudmuueckre ypaBHEHUS.

bu6nmoreka [IOK

74 OcHOBHBIE METO enie 27.01
HOBHBIC METO/Lb! pEMIEHILT https://m.edsoo.ru/4064d354
Jorapu(pMHUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUS.
puc P bu6nmoreka [IOK
75 OCHOBHBIE METO/bI PELICHUS 28.01
. https://m.edsoo.ru/be76320c
Jorapu(MUUECKUX ypaBHEHUI
Jlorapupmuueckne ypaBHEHHUS.
puc P bubnunorexa LIOK
76 OCHOBHBIE METO/IbI PEUICHUS 30.01
. https://m.edsoo.ru/3d408009
orapu()MUYECKUX ypaBHEHUI
77 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT 02.02 bubnnorexa [JOK
JorapupMUUECKUX ypaBHEHUN ' https://m.edsoo.ru/bd5ff0ec
73 PaBHOCUITBHBIE TIEPEXO/IBI B PEIICHUN 03.02 bubnuoreka [IOK
Jorapu)MUIECKUX ypaBHEHUI ' https://m.edsoo.ru/cebf10c6
KonTpoabHas pabora: BuG LIOK
nonImoTexa
79 "Jlorapupmudeckasi pyHKUHA. 04.02
pugp bynxn https://m.edsoo.ru/536de727
Jlorapudgmunyeckne ypapuenus"
20 CuHyc, KOCUHYC, TAHT€HC U KOTAHTEHC 06.02 bubmuorexa [JOK
YHCIIOBOTO apryMEHTa ' https://m.edsoo.ru/a52939b3
21 CuHycC, KOCUHYC, TAHT€HC U KOTaHI'€HC 09.02 bubnmnorexa [JOK
YHCIIOBOTO apryMeHTa ' https://m.edsoo.ru/ff601408
22 ApKcuHYC, apKKOCHUHYC U apKTaHT€HC 10.05 bubnmnoreka [HOK
YHCJIOBOI'O apIryMeHTa ' https://m.edsoo.ru/3d87e248
23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 11.07 bu6muoreka [JOK
YUCIIOBOTO apryMEHTa ' https://m.edsoo.ru/343c6b64
TpuronomeTpuueckas OKpyKHOCTb,
84 012 e eneHHep T I/IFOHOMepyI/ILIeCKI/IX 13.02 bubmmorexa [IOK
PEACIEHIE TP P ' https://m.edsoo.ru/4064d354
(yHKIUH YKMCIOBOrO apryMeHTa
85 TpuronomeTpuueckas OKpy>KHOCTb, 16.02 bubnmnorexa [JOK




OIpeIeTICHUE TPUTOHOMETPUIECKUX
(YHKIMI YHUCIOBOTO apryMeHTa

https://m.edsoo.ru/be76320c

26 OCHOBHBIE TPUTOHOMETPUYECKUE 17.02 bubmmoreka [JOK
bopMyIbI ' https://m.edsoo.ru/3d408009
g7 OCHOBHBIE TPUTOHOMETPUUYECKUE 18.02 bubnmnoreka HOK
(hopMyIbI ' https://m.edsoo.ru/bd5ff0ec
28 OCHOBHBIE TPUTOHOMETPUUECKHUE 20.02 bubnmnoreka HOK
hopMyITBI ' https://m.edsoo.ru/cebf10c6
29 OCHOBHBIE TPUTOHOMETPUUYECKUE 24.02 bubmmoreka [JOK
dhopMyIbL ' https://m.edsoo.ru/536de727
90 [TpeoOpaszoBanue 25 02 bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN ' https://m.edsoo.ru/a52939b3
01 [IpeobpazoBanue 27.02 bubanorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN ' https://m.edsoo.ru/ff601408
9 [IpeobpazoBanue 02.03 bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN ' https://m.edsoo.ru/3d87e248
93 [Ipeo6pa3zoBanue 03.03 bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN ' https://m.edsoo.ru/343c6b64
o4 Pemenne TpuroHoMeTpuueCcKux 04.03 bubmuoreka [IOK
ypaBHEHUH ' https://m.edsoo.ru/4064d354
95 Pemrenne TpuroHoMeTpru4ECKUX 06.03 bubnmnoreka [HOK
ypaBHEHUH ' https://m.edsoo.ru/be76320c
96 Pemenne TpuroHoMeTpruueckux 10.03 bubmuoreka [IOK
YPaBHEHHU ' https://m.edsoo.ru/3d408009
97 Pemenne TpuroHoMeTpuuecKux 11.03 bubmuorexa [IOK
ypaBHEHHH ' https://m.edsoo.ru/bd5ff0ec
08 Pemrenne TpuroHoMeTpudecKux 13.03 bu6muoreka [JOK

ypaBHEHUH

https://m.edsoo.ru/cebf10c6




99 Pemienue TpuroHoMeTprUYECKUX 16.03 bubnmnoreka HOK
YpaBHEHUN https://m.edsoo.ru/536de727

100 Pewrenne TpuronoMeTpudecKkux 17.03 bubmmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/a52939b3
KonTtpoabHnas pabora:

101 "TpuronoMerpuiecKue BbIpa:KeHUs! 18.03 Bu6mumoteka [JOK
U TPUIOHOMETPHYECKHe https://m.edsoo.ru/ff601408
ypaBHeHus"
IlocnegoBarenbHOCTH, CIIOCOOBI

102 3a/IaHM TIOCIEN0BATEIIBHOCTEH. 20.03 E::g;ﬁﬁg;gﬁidg%z%
MeTtoa MaTeMaTHYeCcKON UHTyKIUU
MOHOTOHHBIE M OTPAaHUYEHHbIE

103 nocyenosareabHocTu. Mcropus 23.03 E:ffg;ﬁ?:;igﬁgﬁwb&
aHaJin3a OECKOHEYHO MaJlbIX

104 Apudmernueckas nporpeccus 24.03 E:fg;lr?lfgz)ggﬁ%%sﬂ

105 I'eomeTpuueckas mporpeccust 25.03 Etlffsj?/ljr(::;::x]fz/}lie76320c

106 beckoneuHo yOsiBaromias 27.03 bubmuoreka [IOK
reomMeTpuyeckas mporpeccus https://m.edsoo.ru/3d408009

107 CymMma 6eckoHeuHO yObIBaroIei 06.04 bubnmnoreka [HOK
reOMETPUYECKON IPOTPECCUN https://m.edsoo.ru/bd5ffOec
JIMHEHBIN 1 YKCTIOHEHIIMATbHBIN

108 poct. Yucino e. @opmyiia CIOKHBIX 07.04 ngj;;f;;gﬁiebﬂow
IIPOLIEHTOB
JIMHEHBIN 1 YKCTIOHEHIIUATbHBIN

109 poct. Hucino e. @opmyiia CIOKHBIX 08.04 bubmorexa [IOK

MIPOLIEHTOB

https://m.edsoo.ru/536de727




Hcnonn3oBanne IIporpecCuu Jjisd

bubnmnoreka HOK
1o PCTLICHITL PEATIbbIX 38781 10.04 https://m.edsog)l.ru/a52939b3
IIPUKJIAHOTO XapaKTepa
KonTpoabHas pabora:
111 "TlocJieIoBATEJILHOCTH U 13.04 bubmaorexa LIOK
" https://m.edsoo.ru/ff601408
nporpeccuu
112 HenpepbiBHBIE QYHKINU U UX 14.04 Bu6mumoteka [JOK
CBOMCTBA https://m.edsoo.ru/3d87¢248
113 Touka pa3pvisa. Acumnmomuwl 15.04 bubnnorexa [JOK
epaguxos pynkyuil https://m.edsoo.ru/343c6b64
Ceoticmea ¢hyHxkyuil Henpepwvl8HbIX HA 15.04 bubanorexa [JOK
ompeske https://m.edsoo.ru/4064d354
114 CpoiicTBa (yHKIMI HETIPEPHIBHBIX HA 17.04 Bbu6motreka [JOK
OTpE3KE https://m.edsoo.ru/be76320c
115 Meroa MHTEPBAJIOB ISl pELICHUS 20.04 bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/3d408009
116 MeTo MHTEPBAJIOB JUIsl PELICHHUS 21.04 bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/bd5ffOec
17 Memoo unmepeanog ons peutenus 27.04 bubmuoreka [IOK
HepageHCcme https://m.edsoo.ru/cebf10c6
Ilpumenenue ceoticme Henpepvi8HbIX 27.04 bubnmnorexa [JOK
ynkyuii Ons pewenus 3a0a4 https://m.edsoo.ru/536de727
118 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX 24.04 bubmuoreka [JOK
GyHKIUH 175 pelteHus 3a1a4 https://m.edsoo.ru/a52939b3
119 [lepBas n BTOpas NpoU3BOJAHBIE 27.04 bubmuoreka [JOK
GbyHKIMN https://m.edsoo.ru/ff601408
120 Onpedenenue, ceomempuyieckuti 28.04 bubnmnorexa [JOK

CMBICTI NPOU3BOOHOU

https://m.edsoo.ru/3d87e248




Onpeodenenue, usuyeckull cmvici 28.04 bubnmnoreka HOK
npPOU3800HOU https://m.edsoo.ru/343c6b64

121 VYpaBHeHHEe KacaTelbHOU K rpaduKy 29.04 bubmmoreka [JOK
byHKIUN https://m.edsoo.ru/4064d354

122 YpaBHEHHE KacaTelbHOU K TpaduKy 04.05 bubnmnoreka HOK
byHKIIUN https://m.edsoo.ru/be76320c

123 [Ipoun3BoaHbIE 2IEMEHTAPHBIX 05.05 bubnmnoreka HOK
byHKIUI https://m.edsoo.ru/3d408009

124 IIpouseoonvie snemeHmapHbvIx 06.05 bubmmoreka [JOK
dyuxyui https://m.edsoo.ru/bd5ff0ec
Ilpouzsoonas cymmul, npouzsedenus, 06.05 bubnnorexa [JOK
YACMHO20 U KOMNO3UYUU DYHKYULL https://m.edsoo.ru/cebf10c6

125 [IpousBogHas cyMMbl, IPOU3BEACHUA, 08.05 bubanorexa [JOK
YaCTHOTO M KOMITO3ULIUU (QYHKIUI https://m.edsoo.ru/536de727

126 [IpousBoHas CyMMBI, IPOU3BEACHHUS, 12.05 bubmmoreka [JOK
YaCTHOTO M KOMITO3ULIUU QYHKITUI https://m.edsoo.ru/a52939b3

127 KonTtpoabHnas padora: 13.05 bubmuoreka [IOK
"IlpousBognas" https://m.edsoo.ru/ff601408
[ToBTOpenue, 06061IeHNE,

128 cucTeMaTHu3als 3HaHuH: 15.05 Bubmorexa IIOK
" " https://m.edsoo.ru/3d87¢248

YpaBHeHus

129 IToBTOpenue, 00o0IEHNE, 18.05 bu6mmoteka [IOK

cucTeMaru3anus 3HaHui: "OyHkuun" https://m.edsoo.ru/343c6b64
but6mmorexa [IOK
130 HToroBasi kKoHTpOJIBLHAsI padoTa 19.05 https://m.edsoo.ru/A064d354
but6mmorekxa [IOK
131 HroroBasi kKoHTpOJIBLHAsI padoTa 20.05 https://m.edsoo.ra/be76320c
132 [ToBTOpenue, 060061IeHNE, 22.05 bu6nunorexa LIOK




cucremMarusanuia 3HAHUM

[ToBTOpeHue, 06001EeHNE,

https://m.edsoo.ru/3d408009

bubnunoreka LIOK
133 o 1 25.05
cucTeMaTu3anus 3HaHUU https://m.edsoo.ru/bd5ff0ec
. [ToBTOpEHME, 0606H_ICHI:IC, X 26,05 bubmmnorexa LIOK
CUCTEMATHU3ALUS 3HAHUH ' https://m.edsoo.ru/cebf10c6
12 [ToBTOpeHwME, 0606HICHIfe, X bubmoreka [IOK
CUCTEMaTH3alys 3HAHUH https://m.edsoo.ru/536de727
a6 [ToBTOpeHME, 0606HI€HIEG, | Bu6mmorexa [{OK
CucTeMaTu3alusa 3HaHUU https://m.edsoo.ru/cebf10c6
OBILIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME




ID 4617440 11 A KJIACC AiinunoBa Esiena I'eoprueBna

KoanuectBo yacos DJIeKTPOHHbIE
JlaTa nudpoBbIe
Nen/m Tema ypoka Kontpoabusbie IIpakTnueckue bp
Bcero u3yyeHusi o0pa3oBaTesibHbIE
padoThI padoThbI
pecypcbl
[IprumeHeHue nporu3BOIHON K
. bubnuorexa [{OK
1 UCCIIeIOBaHMIO (PYHKITUI Ha 1 01.09
https://m.edsoo.ru/3d408009
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHOM K
2 HCCIIeI0BaHMIO (DYHKIIMI Ha 1 02.09 Bubmuorexa LIOK
y ' https://m.edsoo.ru/bd5ff0ec
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHOM K
3 WCCJICIOBAHMIO (DYHKITUI Ha 1 03.09 Bubmuorexa IOK
y ' https://m.edsoo.ru/cebf10c6
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
4 UCCIIEIOBaHHIO QYHKIMI Ha 1 04.09 bubmmorexa [OK
A YHER ' https://m.edsoo.ru/536de727
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
5 UCCIIeIOBaHMIO (PYHKITHI Ha 1 08.09 Bubmorexa LIOK
Y ' https://m.edsoo.ru/a52939b3
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
Ipumenenue npouzgo0HoU K
6 uccnedo8anuro QyHKyull Ha 1 09.09 bubmorexa HOK
VHKY ' https://m.edsoo.ru/ff601408
MOHOMOHHOCMb U IKCMPEMYMbl
Haxoorcoenue naubonvuteco u
. bubnuotexa [JOK
7 HauMenbue2o 3Ha4ernuss HenpepoléHou 10.09

@yukyuu na ompesxe

https://m.edsoo.ru/3d87e248




Haxoxxnenne HanOobIIero u

bu6nmoreka [IOK
8 HAaWMEHBIIIETO 3HAUCHUS 11.09
. https://m.edsoo.ru/343c6b64
HENPEePBIBHON (YHKITUN HA OTPE3KE
Haxoxnenne HanOoJIbIIEro 1
bu6nmoreka [IOK
9 HAUMEHBIIIETr0 3HAYCHUA 15.09
. https://m.edsoo.ru/4064d354
HeINpepbIBHON (DYHKITMU Ha OTPE3KE
Haxoxnenue HanOOJIBIIETO U
bubnunorexa LIOK
10 HauMEHBIIIETO 3HAUCHUSI 16.09
. https://m.edsoo.ru/be76320c
HENpephIBHON (YHKIIUU HA OTPE3Ke
Haxoxnenue HauOoJIBIIETO U
bubnunoreka LIOK
11 HaMMECHBIIIETO 3HAUCHUS 17.09
. https://m.edsoo.ru/3d408009
HENPEePBIBHON (DYHKIIUU HA OTPE3KE
Haxoocoenue nauoonvmezo u
12 HAUMEHbUE20 3HAYCHUA 18.09 Bubmrorexa IIOK
N ' https://m.edsoo.ru/bd5ff0ec
HenpepuvleHOoll (YyHKUUU HA ompe3Ke
Ilpumenenue npou3zeo0noii 01
13 HAX0HCOCHUA HAUTYHINE20 PelUeHUs 22.09 Bubmorexa LIOK
y p ’ https://m.edsoo.ru/cebf10c6
6 NPUKIAOHBIX 340aUax
ITIpumenenne NPOU3BOAHOM IS
14 H:xom eHUS H;)I/IJ'I YIIeTro PelleHus B 23.09 Bubmaorexa IIOK
& Y P ' hitps://m.eds00.ru/3d408009
MPUKIIAJHBIX 3a/1a4ax
[Ipumenenre npou3BOIHOM IS
15 ONpeAeIICHUs CKOPOCTH U YCKOPEHUS 24.09 bubnuotexa [JOK
npoiiecca, 3aJaHHOro (GOopMyJION UK ' https://m.edsoo.ru/bd5ff0ec
rpadpukom
bub6mmorexa [IOK
16 Bxoasmuii KOHTPOJIbL 25.09
A P https://m.edsoo.ru/cebf10c6
17 IIpuMeHeHne MpON3BOHON IS 29.09 bu6muoreka [JOK




OIIPEJICIICHUs] CKOPOCTU M YCKOPEHHS
nporiecca, 3aJaHHoro (HopMyJIoit nim
rpadukom

https://m.edsoo.ru/536de727

. buo OK
18 Kommozurus ¢hyHKimii 30.09 ubmaorexa L
https://m.edsoo.ru/a52939b3
bu6nmoreka [IOK
19 Kowmros KLU 01.10
MIOSHILHL Dy HIKUHiA https://m.edsoo.ru/ff601408
bubnuoreka [{OK
20 Kommnos i 02.10
MIIO3HILIA (yHKIMI https://m.edsoo.ru/3d87e¢248
)1 I'eomeTrpuueckue oOpa3bl ypaBHCHHIA 06.10 bubnnorexa [JOK
Ha KOOPJMHATHOM IIOCKOCTH ' https://m.edsoo.ru/343c6b64
2 ['eomeTpuueckue 06pa3bl ypaBHEHUN 07.10 bubnnorexa [JOK
Ha KOOPJIMHATHOM MJIOCKOCTH ) https://m.edsoo.ru/4064d354
KonTpoannas padora:
23 " P P . bubnunoreka LIOK
HUccnenosanue pynkumii ¢ 08.10
. https://m.edsoo.ru/be76320c
MOMOIIbI0 TPOU3BOTHOM
24 [IepBooOpa3Hasi, OCHOBHOE CBOWCTBO 09.10 bubmuoreka [IOK
IIEPBOOOPA3HBIX ' https://m.edsoo.ru/3d408009
[TepBooOpazHbIe dJIEMEHTAPHBIX
25 ¢ynkuuit. [IpaBuna HaxoXAeHUSA 13.10 bubmmorexa [OK
YHIuI 2P a ) https://m.edsoo.ru/bd5ffOec
epBOOOPA3HBIX
ITepBooOpa3HbIE PIEMEHTAPHEIX
26 )] gK HﬁpH aBUJIa Haxoxcp €HUs 14.10 bubmmorera OK
YHiHHI. 1P a ) https://m.edsoo.ru/cebf10c6
epBOOOPA3HBIX
7 WHuTerpain. I'eoMeTprudecKknii CMbICI 15.10 bu6muoreka [JOK
HHTErpana ' https://m.edsoo.ru/3d408009
)8 Brruncnenue onpenenéHHoro 16.10 bu6nunorexa LIOK

uHTerpana no popmysne Horotona-

https://m.edsoo.ru/bd5ff0ec




JletiOHuIa

Brrurcienue onpeaenéHHOro

bubnunoreka LIOK

29 e eH - 20.10
HHT, rpania o gopmyse Hyrorona https://m.edsoo.ru/cebf10c6
JletiOHuIa
[IpuMeHeHnue nHTETpana s
30 H:XO)K €Hus 110 e? el MII0CKuX 21.10 bubmorexa HOK
8 HeA ' https://m eds00.ru/536de727
¢buryp
[IpumeHneHnue nHTETpaNa s
31 H;)xonc eHUS O6”I>éMI())B " 22.10 bubmmorexa [OK
8 ' https://m.edsoo.ru/a52939b3
FEOMETPUUECKUX TET
1 [Ipumepsl perieHuit 23.10 bubanorexa [JOK
muddepeHIMaTbHBIX YpaBHEHUI ' https://m.edsoo.ru/ff601408
3 [Ipumeps! periennit 05.11 Bbu6motreka [JOK
muddepeHIaTbHBIX YpaBHEHUI ' https://m.edsoo.ru/3d87e248
MaremaTrnueckoe MOAECIMPOBAHUE
bu6nunorexa LIOK
34 PEATBHBIX MPOLECCOB C MOMOILBIO 06.11
. https://m.edsoo.ru/343c6b64
nudepeHIaTbHBIX YPaBHEHUM
35 KonTtpoJsbHnas padora: 10.11 bubmuoreka [IOK
"IlepBooOpa3Hasi u MHTErpaa’ ' https://m.edsoo.ru/4064d354
36 Tpuronomerpudeckue GyHKINU, UX 11.11 bubmmnoreka HOK
CBOMCTBA U IrpaduKu ' https://m.edsoo.ru/be76320c
37 Tpuronomerpuueckue GyHKIUH, UX 1211 bubmuoreka [IOK
cBOIicTBa U rpaduKu ' https://m.edsoo.ru/3d408009
38 Tpuronomerpudeckue QyHKINU, UX 13.11 bubmuoreka [IOK
CBOMCTBA U rpaduKu ' https://m.edsoo.ru/bd5ff0ec
39 Tpuronomerpuueckue GyHKIUH, UX 17.11 bubmuoreka [IOK
CBOWCTBA U IrpaduKu ' https://m.edsoo.ru/cebf10c6
40 Tpuronomerpuueckue GyHKIUH, UX 18.11 bubmuoreka [IOK




CBOIicTBa U rpaduKu

OT160p KOpHEN TPUTOHOMETPUUECKHUX

https://m.edsoo.ru/3d408009

bubnunoreka LIOK

41 CHUH 19.11
YPABHCHHH ¢ HOMOHHU)IO https://m.edsoo.ru/bd5ff0ec
TPUTOHOMETPHUECKOH OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
42 aBIfeHI/III;I c HOI\F/)IO BIO v 20.11 bubmorexa HOK
yp Hlu ) https://m.edsoo.ru/cebf10c6
TPUTOHOMETPUUECKON OKPYKHOCTU
OT160p KOpHEH TPUTOHOMETPUUECKHUX
43 aB}feHI/III;I c HOTI\I/)IO BIO v 24.11 bubmmorexa [OK
yp HIU ' https://m.edsoo.ru/536de727
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX
P 13 P P bubnuoreka [{OK
44 YpPaBHEHUH C TOMOILBIO 25.11
. https://m.edsoo.ru/a52939b3
TPUTOHOMETPUUECKON OKPYKHOCTH
45 Pemenne TpuroHoMeTprUeCcKUx 26.11 Bbu6moteka [JOK
HEPABEHCTB ' https://m.edsoo.ru/ff601408
46 Pemenune TpuronomMeTpudecKux 2711 bubmuoreka [IOK
HEPABEHCTB ' https://m.edsoo.ru/3d87e248
47 Pemenune TpuroHoMeTpuuecKux 0112 bubmuoreka [IOK
HEPABEHCTB ' https://m.edsoo.ru/343c6b64
43 Pelienre TpUroHOMETPUYECKUX 02.12 bubmmnoreka HOK
HEPABEHCTB ' https://m.edsoo.ru/4064d354
KonTposbnas padora: "I'paduxu
49 TPUTOHOMETPHYECKUX (PYHKIIUIA. 03.12 bu6muoreka [JOK
TpuronomerpuvecKkue ' https://m.edsoo.ru/be76320c
HepaBeHcTBa'
50 OCHOBHBIE METO/TbI PEIICHUS 04.12 bubnmnoreka [JOK
[OKa3aTeJIbHbIX HEPABEHCTB ' https://m.edsoo.ru/3d408009
51 OCHOBHBIE METO/IbI pELICHUS 08.12 bu6nunorexa LIOK




IMOKAa3aTCJIbHBIX HEPABCHCTB

OCHOBHBIC MCTOJbI pCHICHUA

https://m.edsoo.ru/bd5ffOec
bubnunoreka LIOK

52 09.12
[OKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/cebf10c6
53 OCHOBHBIE METO/IbI pELICHUS 10.12 bubnmnoreka HOK
[10Ka3aTeIbHBIX HEPABEHCTB https://m.edsoo.ru/3d408009
. bubnmnoreka HOK
>4 Texymuit KoHTpOS iz https://m.edsocL).Iru/deffOec
55 OCHOBHBIE METO/IbI PELICHUS 1512 bubanorexa [JOK
norapupMHUECKUX HEPABEHCTB https://m.edsoo.ru/cebf10c6
56 OCHOBHBIE METO/IbI PELICHUS 16.12 bubmmoreka [JOK
Jorapu(p)MHUECKIX HEPABEHCTB https://m.edsoo.ru/536de727
57 OCHOBHBIE METO/IbI pEUICHUS 17.13 bubnnorexa [JOK
J0rapu(pMHUUECKUX HEPABEHCTB https://m.edsoo.ru/a52939b3
bubnuoreka [{OK
https://m.edsoo.ru/ff601408
53 OCHOBHBIE METO/IbI pEIICHUS 18.13 bubnmnorexa [JOK
norapu(pMUUECKIX HEPABEHCTB https://m.edsoo.ru/3d87e248
59 OcHOBHBIE METO/BI PELLIEHUS 9212 bubmmnoreka HOK
HppaluoHaIbHBIX HEPABEHCTB https://m.edsoo.ru/343c6b64
60 OCHOBHBIE METO/IbI pEIICHUS 23.12 bubmuorexa [IOK
HppaluOHAIBHBIX HEPABEHCTB https://m.edsoo.ru/4064d354
61 OCHOBHBIE METO/IbI pEIICHUS 94.12 bubnmnorexa [JOK
HppalOHAIIbHBIX HEPABEHCTB https://m.edsoo.ru/be76320c
2 OcHOBHBIE METO/BI PELLIEHUS 9 12 bubmuoreka [JOK
HppaluoOHaAIbHBIX HEPABEHCTB https://m.edsoo.ru/3d408009
63 ['padmyeckue MeTOAbI peLIeHHs 29.12 bubmuoreka [IOK
MPPALMOHAJIBHBIX YPaBHEHUI https://m.edsoo.ru/bd5ffOec
64 I'paduueckue MeTo bl pereHus 30.12 bubmuoteka [OK




UPPALMOHATILHBIX YPaBHEHHI

I'paduueckue MeTo Bl pemeHus

https://m.edsoo.ru/cebf10c6
bubnunoreka LIOK

65 B 12.01
[OKa3aTeJIbHbIX YPABHEHUI https://m.edso0o.ru/3d408009

66 I'paduueckue MeTOIBI perIeHUS 13.01 bubnuoreka [JOK
[I0Ka3aTeIbHbIX HEPABEHCTB ' https://m.edsoo.ru/bd5ff0ec

67 ['padpuaeckue MeToIbI peIICHUS 14.01 bubnmnoreka HOK
Jorapu(pMUUECKUX YpaBHEHUN ' https://m.edsoo.ru/cebf10c6

68 I'paduueckue metozs! pemeHus 15.01 Bbu6mmoteka [JOK
Jorapu(pMHUECKIX HEPABEHCTB ' https://m.edsoo.ru/536de727

69 I'paduueckue metozs! pemeHus 19.01 bubnuoreka [IOK
norapupMHUECKUX HEPABEHCTB ' https://m.edsoo.ru/a52939b3
['padmyeckue METOABI peLICHHS

bubnuoreka [{OK
70 MOKa3aTeIbHBIX U JIOTAPUPMUIECKUX 20.01
N https://m.edsoo.ru/ff601408
ypaBHEHUU
['padmyeckue METOABI peLICHHS
bubmmoreka IIOK
71 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 21.01
. https://m.edsoo.ru/3d87e¢248
ypaBHEHUU
I'padmuueckue metozs! pemieHus
bu6mmoteka IIOK
72 MOKa3aTeNbHBIX U JOrapuMUUECKUX 22.01
https://m.edsoo.ru/343c6b64
HEPaBEHCTB
I'padmuueckue metos! pemeHus
bu6nmorexa LIOK
73 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 26.01
https://m.edsoo.ru/4064d354
HEPaBEHCTB
KonTpoJsbHnas padora:

74 "UppannoHaJibHbIE, 27.01 bubmuorexa [IOK
NnoKasarejbHbIe 1 ' https://m.edsoo.ru/be76320c
Jorapugmuyeckue HepaBeHcTBa'

75 KowmrekcHbie yncna. 28.01 bubnuorexa [{OK




Anrebpanyeckas u

TpUrOHOMETpHUYecKasi (pOpMBI 3arnucu

KOMIIJICKCHOI'O 4HCJia

KomruiekcHble uucna.
Anrebpanueckas u

https://m.edsoo.ru/3d408009

bu6nmoreka [IOK

76 29.01
TPUTOHOMETpUYECKast (POPMBI 3aITUCH https://m.edsoo.ru/bd5ff0ec
KOMILJIEKCHOT'O Yrcia
77 ApudmeTnueckue oneparuu C 02.02 bubmmoreka [JOK
KOMIUIEKCHBIMU YHUCIIaMHU ' https://m.edsoo.ru/cebf10c6
78 Apudmerndeckne onepanum ¢ 03.02 bubnuoreka [IOK
KOMIUJIEKCHBIMU YU CJIaMU ' https://m.edsoo.ru/3d408009
79 N300pakeHrEe KOMIUJICKCHBIX YHCEeT 04.02 bubanoreka [JOK
Ha KOOPJIMHATHOM MJIOCKOCTH ' https://m.edsoo.ru/bd5ff0ec
20 N300paxeHne KOMIJIEKCHBIX YHCET 05.02 bubmmoreka [JOK
Ha KOOPJIMHATHOM MJIIOCKOCTH ) https://m.edsoo.ru/cebf10c6
21 ®opmyrna Myaspa. Kopau n-oit 09.02 bubnmnorexa [JOK
CTEIEHU U3 KOMIUIEKCHOI'O YHUCiIa ' https://m.edsoo.ru/536de727
2 ®opmyna Myaspa. Kopau n-oii 10.05 bubmuoreka [IOK
CTEIEHN U3 KOMIUIEKCHOTO YMCIIa ' https://m.edsoo.ru/a52939b3
[IpuMeHeHre KOMIUIEKCHBIX YHCEel
83 JIs pelieHus] PU3NUECKuX U 11.02 bubmorexa HOK
AP ' https://m.edsoo.ru/ff601408
F€OMETPUUYECKHX 3a/1a4
84 KonTposbHnas padora: 12.02 bu6muoreka [JOK
"KoMmuiekcHbIe qucia' ' https:/m.edsoo.ru/3d87e248
b K
85 Harypasbnsle u niensie yucna 16.02 nommorexa O
https://m.edsoo.ru/343c6b64
b K
86 Harypanbnsle u nensie yucna 17.02 momorexa 110

https://m.edsoo.ru/4064d354




27 [IpuMmeHeHre npU3HaKOB AEITUMOCTH 18.02 bubnmnoreka HOK
LIEJIBIX YUCET ' https://m.edsoo.ru/be76320c
28 [IpuMeHeHne NpU3HAKOB ACIUMOCTH 19.02 bubmmoreka [JOK
HEJIBIX YKCell ’ https://m.edsoo.ru/3d408009
29 [IpuMeHeHne pU3HAKOB ACIUMOCTH 24.02 bubnuoreka [JOK
nenbix yncen: HOJ[ u HOK ) https://m.edsoo.ru/bd5ffOec
90 [IpuMmeHeHre npU3HaKOB AEITUMOCTH 25 02 bubnmnoreka HOK
nenbix yncen: HOJ[ u HOK ' https://m.edsoo.ru/cebf10c6
01 [IpuMmeHeHre npU3HaKoB AEITMMOCTH 26.07 bubmmoreka [JOK
LIEJIBIX YUCEI: OCTATKH 110 MOIYJIIO ' https://m.edsoo.ru/3d408009
9 [IpumeHeHue nNpu3HaKoB AETUMOCTH 02.03 bubnuoreka [IOK
LIEJBIX YUCEI: OCTATKH 10 MOIYJIIO ' https://m.edsoo.ru/bd5ff0ec
[IprMmeHeHre npUu3HaKoB AEITUMOCTH
bubnuoreka [{OK
93 [EJIBIX YHCEN: aNropuT™ EBKIMa s 03.03
https://m.edsoo.ru/cebf10c6
pelieHus 3a/1a4 B UEJIbIX YUCIIax
o4 KonTtpoJubsnas padora: "Teopus 04.03 bubnmnoreka [HOK
neJbIX yncena" ) https://m.edsoo.ru/536de727
CucreMa 1 COBOKYTHOCTh YpaBHEHUII. BuG OK
95 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- 05.03 uosmorexa 11
https://m.edsoo.ru/a52939b3
CJIe/ICTBUS
CucremMa ¥ COBOKYITHOCTh YpaBHEHUI. Bu6 OK
96 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- 10.03 nosmoreka 11
https://m.edsoo.ru/ff601408
CIIEICTBUS
OCHOBHBIE METO/IbI PELIEHUS CUCTEM
N bubmuoreka [{OK
97 Y COBOKYITHOCTEH palliOHaIbHBIX 11.03
. https://m.edsoo.ru/3d87e¢248
ypaBHEHU
08 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM 12.03 bubmuoreka [JOK

)41 COBOKyHHOCTCﬁ HppaluOHAJIbHBIX

https://m.edsoo.ru/343c6b64




ypaBHEHUU

OCHOBHBIC MCTOJbI pCHICHUSA CUCTCM

. bubnuorexa [JOK
99 M COBOKYMHOCTEH MOKa3aTCIbHBIX 16.03
. https://m.edsoo.ru/4064d354
ypaBHEHUI
OCHOBHBIE METO/IbI PELICHUS CUCTEM
. bubnuorexa [JOK
100 Y COBOKYITHOCTEH IOKa3aTeJIbHbIX 17.03
. https://m.edsoo.ru/be76320c
ypaBHEHUI
OCHOBHBIE METO/IbI PEUICHUS CUCTEM
. bubnuoreka [{OK
101 ¥ COBOKYITHOCTEH JIorapu(pMHUUECKUX 18.03
. https://m.edsoo.ru/3d408009
ypaBHEHU
OCHOBHBIE METOIbI PEILICHUSI CUCTEM
. bubnuoreka [{OK
102 ¥ COBOKYITHOCTEH JIorapuMudIecKux 19.03
. https://m.edsoo.ru/bd5ff0ec
ypaBHEHUN
[IpuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
. bubmuorexa [IOK
103 pa3nu4HbIX 00nacTeil HayKu U 23.03
. https://m.edsoo.ru/cebf10c6
peanbHOM KU3HU, HHTEPIIpETalUs
MOJIYYEHHBIX PE3YJIHTATOB
[IpuMeHeHne cucTeM K peleHuo
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 U3
. bubnuoreka [{OK
104 pa3nn4HbIX 00nacTeil HayKu U 24.03
. https://m.edsoo.ru/3d408009
peanbHOM KU3HU, HHTEpPIIpETalus
MOJIYYEHHBIX PE3YJIHTATOB
[IpuMeHeHne HEpaBEHCTB K PEILICHUI0
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
. bubmuoreka [JOK
105 pa3NIuYHbIX 001acTeil HayKH U 25.03

peaﬂBHOﬁ JKU3HU, UHTCPIIPETANA
MOJIYUYCHHBIX PE3YJIbTAaTOB

https://m.edsoo.ru/bd5ffOec




KonTpoabHnas padora: "Cucrembl
PALMOHAJLHBIX, HPPALHOHAIbHBIX

bu6nmoreka [IOK

106 26.03
NOKAa3aTeJbHbIX U https://m.edsoo.ru/cebf10c6
Jorapu¢pmMuyeckux ypapHeHuii"
107 PattmonanbHbIe ypaBHEHHS C 06.04 bubnmnoreka HOK
rnapameTpamu https://m.edsoo.ru/536de727
108 PannonansHble HEpaBEHCTBA C 07.04 bubnunoreka LIOK
rnapameTpamu https://m.eds00.ru/a52939b3
109 PannonanbHbIE CHCTEMBI C 08.04 bubnuoreka [{OK
rmapaMeTpaMu https://m.edsoo.ru/ff601408
110 WppanroHanbHble ypaBHEHUS, 09.04 bubanorexa [JOK
HEPABEHCTBA C apaMeTpaMu https://m.edsoo.ru/3d87e248
11 WppannonanbHble cUCTEMBI € 13.04 Bbu6motreka [JOK
rnapameTpamu https://m.edsoo.ru/343c6b64
12 [Toka3arenbHble ypaBHEHHS], 14.04 bubnuoreka [IOK
HEPABEHCTBA C apaMmeTpaMu https://m.edsoo.ru/4064d354
113 ITokazarenbHbIE CUCTEMBI C 15.04 bubnuoreka [{OK
napamMeTpamu https://m.edsoo.ru/be76320c
114 Jlorapudmuueckue ypaBHEeHHS, 16.04 bubmuoreka [IOK
HEPABEHCTBA C ITapaMeTpaMu https://m.edsoo.ru/3d408009
115 Jlorapudmuueckre CUCTEMBI C 20.04 bubmuoreka [IOK
rnapameTpamu https://m.edsoo.ru/bd5ff0ec
TpUroHOMETpUYECKUE YPABHEHHUS C 20.04 bubmuoreka [JOK
napamMeTpamu https://m.edsoo.ru/cebf10c6
116 TpuroHomeTpuuecKue HEPABEHCTBA C 21.04 bubmuoreka [JOK
rmapaMeTpamu https://m.edsoo.ru/3d408009
117 TpuronomeTpuyecKkrue CUCTEMBI C 22.04 bubmuoreka [JOK

napaMeTpamu

https://m.edsoo.ru/bd5ffOec




HOCTpOGHI/IC Hn UCCIIC€JOBAaHUC
MATEMAaTHYCCKUX MOI[CJICI71 PCaJIbHBIX

bu6nmoreka [IOK

118 . . 23.04
CUTYyaILMH C IIOMOLLBIO YPaBHEHUU C https://m.edsoo.ru/cebf10c6
napameTpamu
[TocTpoenue u uccienoBaHue
119 MaTeMaTUYECKUX MOJIENICH peaibHbIX 27,04 bubnuorexa [JOK
CUTYalMi C IOMOIIBIO CUCTEM ' https://m.edsoo.ru/536de727
YPaBHEHUH ¢ ITapamMeTpamu
[TocTpoenue u uccienoBaHue
120 MaTeMaTHYECKUX MOJECIICH peabHbIX 28.04 bubnuoreka [IOK
CUTyaluil C MOMOUIBIO CUCTEM ) https://m.edsoo.ru/a52939b3
YPaBHEHUH ¢ ITapamMeTpamMu
151 Kontpoabnas padora: "3agaum ¢ 59.04 bubmmoreka [JOK
napamerpamn'' ' https://m.edsoo.ru/ff601408
[ToBTOpenue, 06001ICHNE,
. bubmuoreka [JOK
122 CHUCTEMaTH3alIMs 3HAHUM: 30.05
" " https://m.edsoo.ru/3d87e248
YpaBHeHust
[ToBTOpenue, o6odIIEHNE,
. bubnuoreka [{OK
123 CHUCTeMaTU3alrs 3HAHUI: 04.05
" " https://m.edsoo.ru/343c6b64
YpaBHeHust
[ToBTOpenue, 06001IEHNE,
. bubnuoreka [{OK
cucTeMaTu3anus 3HaHUU: 04.05
" o https://m.edsoo.ru/4064d354
VYpaBaenust. CucteMbl ypaBHEHUI
[ToBTOpeHnue, 060061IeHNE,
. bubnuotexa [JOK
124 cucTeMaTu3alys 3HaHu: 05.05
" " https://m.edsoo.ru/be76320c
Hepasencrtsa
IToBTOpenue, 0000IIEHHE,
125 p Jii 06.05 but6mmoreka [IOK

CUCTEMaTHU3allus 3HAHWI:

https://m.edsoo.ru/3d408009




"Hepasencrna"

[ToBTOpeHnue, 06001ICHNE,

CHCTEMAaTHU3alMs 3HAHUM 06.05 bubmorexa LOK
. H” ' ' https://m.edsoo.ru/bd5ff0ec
Hepapenctra
[ToBTOpeHnue, 06001ICHNE,
. bubnuorexa [JOK
126 CUCTEMAaTHU3aLMs 3HAHUH: 07.05
" R " https://m.edsoo.ru/cebf10c6
[IpousBoaHas 1 €€ npuMeHeHUE
[ToBTOpenue, 060061ICHNE,
. bubnuoreka [{OK
cucTeMaTu3alus 3HaHUU: 07..05
" i " https://m.edsoo.ru/a52939b3
[IpousBoaHas 1 €€ npuMeHeHue
[ToBTOpEeHME, 0000IICHUE,
. bubnuoreka [{OK
127 CHUCTEMaTH3alMs 3HAHUH: 12.05
" .. " https://m.edsoo.ru/ff601408
[IpousBoaHas 1 €€ npuMeHeHue
[ToBTOpEeHME, 0000IICHUE,
.o n bubnuorexa [{OK
128 cuctemaTusanus 3Hanuii: "Murerpan 13.05
" https://m.edsoo.ru/3d87e¢248
U €ro MpUMEHEHue
[ToBTOpenue, o6odIIEHNE, 13.05 bubmmoreka IIOK
cucreMaruzanus 3HaHui: "OyHkumrn" ' https://m.edsoo.ru/343c6b64
129 [ToBTOpenue, 06001IEHNE, 14.05 bu6nmorexa LIOK
cucreMaruzarus 3Hanui: "OyHkuun " ' https://m.edsoo.ru/4064d354
130 [ToBTOpenue, o6o0IIEeHNE, 18.05 bu6mmoteka [IOK
cucreMarusanus 3HaHui: "OyHkuun" ' https://m.edsoo.ru/be76320c
but6mmorekxa [IOK
131 HUToroBasi KOHTPoOJILHANA padoTa 19.05
p p https://m.edsoo.ru/3d408009
132 Hrorosasi KOHTpPOJILHAsS padoTa 20.05
[ToBTOpEeHME, 0000IIEHNE
133 PEHIE, ODODIIEHIE, 21.05
CHCTeMaTH3aIrs 3HaHUI
134 [ToBTOpenue, 060061ICHNE, 25.05
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cucTreMaTrusanusa 3HAHHHI

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3anys 3HaHUI

26.05
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[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMme NnpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’IbH0ﬁ NnporpaMmmasl CpeaHET0 061]161"0 06pa303a}mﬂ

Yucna 1 BEIUUCIIEHUS

OHepI/IpOBaTb IOHATHAMU: PAIUOHAIIBHOC H ﬂeﬁCTBHTeHBHOG 15(1 (0N
OOBIKHOBEHHAS U ACCATHYHAsA I[p06b, IMPOUCHTLI

1.2

1.3

1.4

1.5

BemonsaaTe  apudmerndeckue  OmepanM ¢ pPaldOHATIBHBIMH U
JICHCTBUTEIILHBIMU YU CIIAMU

BreimonssTe HpI/I6J'II/I)KéHHLIC BBIYUCIICHUS, UCTIOJIB3YS IIpaBUJIa OKPYIJICHUAA,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJjibTaTra BBIYHCIICHHUI

OHepI/IpOBaTb MNOHATHUAMU: CTCIICHb C LCJIBIM IIOKA3aTCJICM, CTaHdapTHaA
q)opMa 3aI1nucu ﬂeﬁCTBHTeHBHOFO 4quciia, KOPCHb HaTypaJleoﬁ CTCIICHHU,
HCIIOJIB30BATh MOAXOIAIIYHO (I)OpMy 3alMCH JEUCTBUTEIBHBIX YHCEN IS
peHICHUS NPAKTUYCCKUX 3aJa4 U MMPCACTABICHUA TAHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC MPOU3BOJIBHOIO yTJa;
UCMONb30BaTh  3alMCh  HPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUECKHE (DYHKIMH

2.1

22

YpaBHEHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LENOE,
panuoHaIbHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

BoImonsaTe nmpeodpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHHM M peraTh
TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BoeinonHATe mpeoOpa3oBaHus 1ENbIX, PalMOHANbHBIX M HUPPALMOHATIBHBIX
BBIDAKEHMM W peniaTh OCHOBHBIE THIIBI LEJNbIX, PAalUOHAIBHBIX U
VPPALMOHAIIBHBIX YPAaBHEHNUH U HEPAaBEHCTB

2.4

2.5

IIpuMeHATh ypaBHEHMS W HEpPABEHCTBA MUl PELICHUS MAaTeMaTHYECKHUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

MO,Z[CJII/IpOBaTB pCaJIbHBIC CHUTyallUd Ha A3BIKC aJ'II‘erBI, COCTaBJIATH
BBIPpAXKCHUSA, YpABHCHHA, HCPABCHCTBA 110 YCJIOBUIO 3aadH, HCCICOOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allriapara a.HI‘66pBI

DOyHKINUH U TPaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00IaCTh
OTpeNeNICHusT W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk (yHKIHH,
B3aUMHO OOpaTHBIC (PYHKITUN

3.2

OnepupoBaTh MOHATHAMHU: YETHOCTb M HEUETHOCTh (YHKLUUH, HYIH




(GYHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUs] ypaBHEHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (YHKLINHU, KBAAPATHUYHONW (PYHKLIUH,
CTereHHON (YHKIUH C LENbIM MoKa3aTelieM
Ucnonb3oBate rpaduku  QYHKOWA JUIsI MCCICIOBAHUS TIPOIECCOB U
3.5 3aBUCUMOCTEN IpU pEIICHUU 33Jad U3 JAPYTruX Y4eOHBIX IPEIMETOB U
peabHOM JKU3HHU, BBIPAXaTh (hOpPMYJIaMH 3aBUCUMOCTH MEX/1y BETHUNHAMHU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh MOHATUSMH: IOCIEAOBATEIBHOCTD, apudmMeTHueckas H
' reoMeTpHuuecKas Mporpeccun
40 OnepupoBaTh TMOHATHAMHU: OECKOHEYHO YyOBIBAaroOIasi TI€OMETPHUYECKas
' nporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBarh CBOWCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPECcCHUid s
' pelIeHus peabHbIX 3a/1a4 MPUKIIAJTHOTO XapaKkTepa
5 MHosxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonp3oBaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapaTr Juis  ONMUCAHUS
5.2 peaTbHBIX TPOIIECCOB U SBIICHUM, PU PEIICHUN 3a/1a4 U3 IPYTUX yU4eOHBIX
PeMETOB
53 OnepupoBaTb  MOHATUSIMHM:  ONpeAEieHHe,  Teopema,  CIIEACTBHUE,

JA0Ka3aTCJIbCTBO




11 KIIACC

Kon
MpOBEPSIEMOT0
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

Yucna 1 BEIUHCIEHUSA

OHepI/IpOBaTI) IOHATHUAMHA: HATypaJlbHOC, IECJI0C YHUCI0, HCIIOJIb30BATh
IMPpU3HAKHU JCIUMOCTH HLCJIbIX YHUCEII, PA3JIOKCHHUE 4YHCIa Ha IIPOCThIC
MHOXUTCIINA OJId PCHICHUA 3aaa4

OHepI/IpOBaTb IMOHATHEM: CTCIICHDb C pallMOHAJIbHBIM I10OKA3aTCJICM

1.3

OnepupoBaTh NOHATUSIMHU: Jorapudm 4ducia, AECITUYHBIE U HATypalbHbIE
J0rapuQMbl

YPaBHeHI/IH U HCPAaBCHCTBA

2.1

[IpumeHsiTh CBOWCTBA CTEMEHH JUIsI TPEOOpa3oOBaHMS  BBIPAKEHHH,
OIEpPUPOBATh IMMOHATUSAMH: II0KA3aTEIbHOE YPAaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI [T0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

22

2.3

24

BoinonHATe mpeoOpa3oBaHus  BBIPAKEHUHM, COJAEpXKAIIMX Jorapudmsl;
OIEepUpPOBATh MOHATUSAMU: JIOTApU(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB

Haxoaute peHiCHusd HpOCT@ﬁH.IHX TPUTOHOMCTPUUICCKHUX HCPABCHCTB

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pelleHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUN UI PEILICHUS NPAKTUYECKUX
3a1a4

2.5

2.6

Haxonuth penieHus npocTelmx CUCTEM U COBOKYITHOCTEN pallHOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

MonenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHUIO 3aJayH,
HCCJIEI0BATh MOCTPOCHHBIC MOJCIIH C UCIIOIH30BAaHUEM aIlrapara aareopsl

OyHKUUHU U TpadUKU

3.1

OnepupoBaTb MOHATUSAMHU: MEpPUOAUYECKAss (QYHKIMS, TMPOMEXKYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKH HKCTpeMyMa (pyHKUMH, HauOosbllee U
HauMeHbIllee 3HaueHus (PyHKUMU Ha MPOMEXKYTKE; HCIOJIb30BaTh UX IS
uccieoBaHus (QyHKIMH, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTeIbHOM, JorapuMuIeckon u
TPUTOHOMETPUYECKUX (QYHKIMM;, H300pakaTh HMX Ha KOOpAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh I PEIICHUS] YPAaBHEHUN U HEPABCHCTB

33

N3o06pakaTh Ha KOOPJMHATHON MIJIOCKOCTU Tpa(UKH JIUHEHHBIX YpaBHEHUI
Y UCIIOJIB30BAaTh UX JUIS PELICHUs CUCTEMBI IMHENHBIX YPABHEHUN

3.4

Ucnonp3oBate rTpaguku (yHKIMA A7 HCCIEIOBAHUS IPOLIECCOB U
3aBHCUMOCTEH U3 APYTUX yUEOHBIX AUCIUTUINH




Hauasna maremaTrnyeckoro aHaiunsa

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKIMS, TPOU3BOIHAS (QYHKIUY;

4.1 UCTIOJIb30BAaTh T€OMETPHUUECKUN U (DU3MYECKHI CMBICT TPOM3BOIHOW JUIA
pelIeHus 3a1a4y
40 HaxomuTe  Hpou3BOAHBIE  3JEMEHTapHbIX  (QyHKUMH,  BBIYMCIATH
’ IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (YyHKIMN
Hcnonp3oBath  NMPOM3BOAHYIO  JUIS  HCCIeNOBaHMA  (YHKIMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHSATHh PE3yJIbTAaThl HUCCIENOBAaHUSA K
HOCTPOCHUIO rPpahuKOB
44 Hcnonp30Bare NpOU3BOIHYIO JUIS HAXOXKIACHUS HAWIIy4dIlEro peuieHus B
' IIPUKJIAHBIX, B TOM YHCJIE COLUAIBHO-D)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTb MNOHATUSMM: IEpBOOOpa3Has M HMHTErpan; IOHUMATh
’ reoMeTpUYecKuil 1 (pU3NYECKH CMBICIT HHTErpaja
46 HaxonuTte mepBooOpa3Hbie d7IeMEHTAPHBIX (QYHKIHHA, BEIYUCISATH UHTETPAT
’ o popmyne Hototona — Jleitbnuna
47 Pemwate npuxnaaHsie 3a1a4y, B TOM YUCIE COLMAIBHO-DKOHOMHUYECKOIO U

(u3nYecKoro xapakrepa, CpeJIcCTBAMU MAaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC
IIpoBepsieMblii 371€MEHT COAEPKAHUA
Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  4yncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, IMPOLIEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE TpoOH. Apr(pMETHIECKUE ONEepaluy ¢ pallMOHATLHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BeIpaskeHU. [IpruMenenue npodeii u mporeHToB
JUISl peIIeHUs] IPUKIIAIHBIX 3aa4 U3 Pa3IMuHbIX OTpaciiell 3HaHUN U peanbHOM KU3HU
JeiicTBuTenpHble yncia. PanonanbHble U UppalMOHaIbHbIE Yicaa. ApupMeTniyecKkrue
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuGnukE€HHbBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIECHUN
Crenens ¢ 1enabiM nokaszareneM. CTangapTHas popma 3anucy AeHCTBUTENBLHOIO YHCIA.
1.3 Hcnonb3oBanue noaxofsmeil GopMbl 3anucu JeHCTBUTENbHBIX YHCEN AJIS pEeIIeHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMM HaTypajbHOU CTEIICHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHUCIOBOTIO apryMEHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 TokaecTBa U TOKJIECTBEHHbIE IPEOOPA30BaHUS
59 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaXKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvoHalbHBIX ypaBHEHU U HEPABEHCTB
2.6 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN
57 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3INYHBIX 001aCTe HAYKH U PEaNbHOM KU3HU
3 @OyHKIMH U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkuuu. BzaumHo oOpaTHBIE
' GyHKIUHI
39 OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHWH Qynkuun. Hymm  ¢yHkimu.
' [IpomexyTKH 3HAKONMOCTOSAHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CreneHHas QyHKIHUS C HATYpaJbHBIM M LIENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
34 Tpuronomerpudeckas OKpPY)XHOCTb, OIpEICIIEHHE TPUTOHOMETPUUYECKUX (YHKIUN

YHCIIOBOTO apryMeHTa




Hauasna matemaTrnueckoro aHaiunsa

HOCJIC,I[OB&TCJ'IBHOCTI/I, CII0COOBI 3aJaHusd HOCH@HOB&TCHBHOCTeﬁ. MoHOTOHHBIE

41 0CIIEJ0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
49 reoMmerpuueckas mnporpeccus. Cymma OeckOHEYHO YObIBalOIIeld TIeoOMEeTpUYeCKOn
' nporpeccur. @PopMmyna CIO0XKHBIX MPOLEHTOB. lcrnonb3oBaHue mporpeccuu Ajis
pELIEHUs peaNIbHBIX 3aa4 IPUKIIAJHOTO XapaKTepa
5 MHoOKecTBa U JIOTUKa
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [JjIsi ONHCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JIPYTUX YICOHBIX TPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO



11 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 HatypanbHblie u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
1.2 Crenens ¢ pallMOHATBHBIM MOKa3aresaeM. CBOWCTBA CTETICHU
1.3 Jlorapudm uncna. JlecaTuunbie 1 HATypaIbHBIC JOTapU(MBI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BbIpaKEeHHI, cCoepKaluX Jorapudmol
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoAepKAILUX CTEIIEHU C pallMOHAJILHBIM [T0Ka3aTeIeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA
r 6 CucreMbl TUHENHBIX YpaBHEHUH. PelieHne npukiaaHbIxX 3a/1a4 ¢ IOMOIIBIO CHUCTEMBI
' JIMHENUHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)38 [TpuMeHeHne ypaBHEHMI, CHCTEM U HEPABEHCTB K PEIICHNUI0O MAaTEMATUUYECKUX 33]a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U peasIbHOM KU3HU
3 @yHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yHkuu. I[IpoMeXyTKM MOHOTOHHOCTH (DYHKIHUH.
3.1 MakcumymMbl ¥ MHUHUMYMBI (yHKIuH. HauOomnbinee M HauMeHbllee 3HAUYEHUE
(GYHKIIMN HAa IPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKH
33 [TokazarenpHas u norapudmuueckas pyHKIIMH, UX CBONCTBA U rpadpuku
34 Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieHs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3zoBanue rpadkoB GyHKIIAN 71T UCCIIEIOBAHUSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NPU PELICHUH 3a1ad U3 JAPYTUX Y4eOHBIX NPEAMETOB U
peanbHOU KU3HU
4 Hayana maTematnueckoro aHainsa
4.1 HenpepoiBable pyHKIIMU. MeTO] MHTEPBAJIOB JJIsl PEIICHUS] HEPABEeHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuit 1 GU3NIECKUIl CMBICI TPOU3BOTHOM
43 [IpousBoaHble 31eMeHTapHBIX (QYHKUUHA. DOpMyNbl HAaXO0XKIEHHUS MPOU3BOIHON
' CYMMBI, IPOU3BEIECHUS M YACTHOTO (YHKIIMH
[IpumeHneHne MPOM3BOMHON K WCCICIOBAaHWIO (GYHKIMA HAa MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxosxneHne HanOOJNbIIEro M HaMMEHbBILIEro 3HaYeHUs (QyHKIUU Ha
OTpE3Ke
[IpuMeHeHre MPOU3BOJHON JIUIl HAXOKACHUSI HAWIY4IIEero PemeHusl B IPUKIaIHbIX
4.5 3ajjayax, U1 ONPEAETICHHs CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnol uiu

rpagukoM




4.6

[lepBooOpasnas. Tabmuma nepBooOpa3HBIX

4.7

WHTerpai, ero reoMeTpuueckuii M1 GU3MIECKU CMBICI. BblunciaeHue uHTErpaga mo
dbopmyiie Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMPoBEPSIEMOr0  OCHOBHOI 00pa30BaTeJbHON MPOrpaMMbl CPeIHEro 001ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNbCTB, aNrOpUTMAaMM pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBATH W OINEPHUPOBATH MOHATHAMH: OIpEACIICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
PaBHOCHIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NIPH PELICHUH 3aj]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXKICHHMH; YyMEHUE OIepUpOBaTh
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEABHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHCIIe U3 JIPYTUX YYEOHBIX PEIMETOB; YMEHHE ONEPUPOBATh NOHITUIMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

pelmiCHUHN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHb C IEJTBIM TOKa3aTeieM, KOPeHb HaTypPaJIbHON CTENICHH, CTETIICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, IENbIX, pPAalUOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNnuTeNh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkanaa mpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBIIIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606p330BaHI/Iﬂ
BBIPOKECHHN CO CTENEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IIOHATUSIMU:

MOCJICIOBATENIBHOCTD, apu(MeTHUecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBbIBarollas TIeOMEeTpHuYecKas IPOTPECcCHs;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUIOHOMETpUYECKass M anredOpauyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YyPaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I PEIICHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, KCTpEMyM (PYHKLIMH, HauOOJIbIIee M HAaUMEHbIIEEe 3HAUCHUS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBas U BTOpas NMPOU3BOAHAs (YHKIUMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, mepBooOpa3Has, OmNpeaAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOU3BOJAHBIE  CyMMBI, TNPOM3BEINEHHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMY; YMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HaAuOONbIINE W HAaWMEHbIINE 3HA4YCHUS (YHKIUI; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM almnapaTa MaTeMaTH4eCKOro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIy4dILEero
pelIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MYECKUX 3a7a4ax; HAXOAUTh TUIOMIATU U OOBEMBI PUTYP C MOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMouibio AudQepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauuoHanbHass (QYHKLUSA, CTeNeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3aTelbHas |
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUHUH,
UCMOJIb30BaTh TPaQUKKU Uil W3y4EHUs MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHnH 33734 W3 JAPYIHX Y4eOHBIX MPEAMETOB W 3a/1ad M3 peaybHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJYy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJay ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOKECTBA PEUICHU!N YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JAOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33J]aud U3 O0JIaCTH yNpaBJIEHUS JUYHBIMU U CEMEWHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEIOBATH IIOIYYCHHOE DEIICHUE U
OLICHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBIE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCHOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUCHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apH(MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, JUCIIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMaIKIO, IPEJCTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHbIX MPOIECCOB M SIBJICHUIl; MPEICTaBIATh
uHpOpPMALIMI0O C TOMOIIbIO TaOMUIl W  JAWMarpamM; HCCIEIOBaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHCJIE C NPUMEHEHHEM TIpadUyecKux
METOOB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUs C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHSATHUSIMU: CIyYalHBIA ONBIT M Clly4alHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAITbHBIX COOBITHI; YMEHHE OIEpUPOBATH
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTU4eCKOe OXKUAAaHWE, TUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  pPacCOpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIIbHOTO U HOPMAJILHOTO paclpeaeIeHuil; yMeHne
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACTpEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TPUPOTHBIX W OOIIECTBEHHBIX SBICHHAX; YMCHHE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  TNEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEeHHE  NPHUMEHSTHh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJENIb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEH, Yroid MEXIy HpsIMbIMH,
Yrojl MEXAYy MNpsMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3yueHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOMIETO MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIUYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUIbHBI MHOTOTPaHHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IUIOMmaib
MIOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHycCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuIeaa, MNUpaMUAbl, MPU3MBbI, LWIMHIPA,
KOHyca, l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUINHIPA, KOHYCa; YMEHHE CTPOUTb CEYCHUE
MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (UTYPHI U ITOBEPXHOCTH
BPAICHHS, UX CEUCHHSI, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTh CBOMCTBA T'€OMETPHYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENEHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M NpPU3HAKaX T'€OMETPHUYECKHX (HUryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYpPbI, B TOM YHCJEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCIIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 peaJbHOM KHM3HHM; YMEHHME BBIUUCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yroi, IJOMmAas, OO0BEM, TUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHUCIE: IUIOMAAb MOBEPXHOCTH
MApaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpA, TUiomanab chepsl; 00béM Kyoa,
NpSIMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbL, MPU3MBL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp

12
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NpPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEACHUE, YIOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYyTHUX y‘-Ie6HBIX npeamMeToB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMAaTHKU B H3yUYEHUU TPUPOJHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET
12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLICHTHI,
' OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHH
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiicTBuTenpHbIE YHUCHA. ApHPMETHUECKHE ONepaluud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABHUIa OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3yyibTaTa BIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 Kommiekcubie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
23 TpuronomeTprueckue ypaBHEHHs
24 [TokazarenpHbIC U TOTapUPMUYECKUE YPABHEHHS
2.5 Lemnpie u 1poOHO-paIlOHaTIbFHBIC HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIC U JIOTapUMUIECKIE HEPABEHCTBA
2.8 Tpuronomerprueckue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTpUIlbl
3 DOyHKINUH U TPaPUKH




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétneie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIMM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknwmidi. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonHas Gynkuun. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHUs (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHast CTATUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS
7.5 Koopaunatsl u BEKTOpBI
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