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MNOACHUTEJBHASA 3AIINCKA

VY4eOHblii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SBISICTCS
OJTHUM W3 HauOoJliee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHeYMBAeT MHCTPYMEHTAIbHYIO 0azy AJis
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, & C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIICHUE O0ydYaloNuXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTO Kypca OOydYaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKiaJ/lbIBacT
OCHOBY Ul YCIIEUIHOTO OBJIQJICHUs] 3aKOHaMHU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO MCIIONB30BaTh MX JJS JajdbHEWIIero oOpa3oBaHUsS W B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMA U PacCyKAaTh ACIYKTUBHO, UCIIOJIB30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJEIIEH PEeaJbHbIX CUTYAalUH,
WHTEPHIpETAllUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCS C  [pUMepamMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIil Kypc o0iazaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM TMOTEHITHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepuaj, CIOCOOCTBYIOIINI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH ¥ OTBETCTBEHHOCTH 3a TIOJYYCHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anredbpa M Hadajga MaTeMaTH4YE€CKOrO
aHallM3a» BBIJICTICHBI CICAYIONINE COJAEPKATEIbHO-MEeTOANYecKue TuHNM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U Tpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOyueHus: Ha YpOBHE CPEIHEro O0IIero oOpa30BaHHUSA, €CTECTBEHHO JIOTOJHSIS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4€OHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHSI, MaTEMaTHUECKUN aHAIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMUpyeTcs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pealbHON
CUTyalluy, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITHUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «YKcia U BBIYMCICHUS) 3aBEpIIACT
(bopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMINX B CeOsl MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaThb NPUKUJKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaroIIMMCS MHOXKECTBAa HATypalbHbBIX, IIEIbIX,
palMioOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHANBHBIX ¥ HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHE OMEpalii, a TaKKe
U3BJICYCHHE KOPHS HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMHU MX NMPUMEHEHHS Ul PELICHUsS Pa3iIMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IWHCTBE MATEeMAaTHKH KaK HAyKd M €€ poiu B
MOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
pasaene IIporpaMMbl MpeayCMOTpPEHO peIlIeHHEe COOTBETCTBYIOIMX 3amad. B
pesynbprare oOydJaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HpPpAalMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
colepkammx mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYeHUH (PyHKLIUU.
JlannHast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke (GOpMUPOBAHUE YMEHUM
BBIMIOJHATH  pacuéTtel 1o  (opmynam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps m3yudeHuio anreOpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyklieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJIAHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepruaia. M3yyenne creneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUM, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pEelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oo0nbllIOe BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpPMyJIaMU 3aBHCHUMOCTU MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJICH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIpAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HoOi dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUM.

CopnepxarenpHas JuHAA «Havana MareMaTnyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX O0O0Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsaTh HMX HauOOJbIIMNE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelIeHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKEe U UcKyccTBe. OOydaromuecs y3HAIT O



BBIJIAIONIUXCSI PE3ysIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYECKast TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTuku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC HIKOJIBHOM MaTEMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3ieiibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MAaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycs IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OIpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluid, WCCIEIOBaHMUS DTHUX MOJIeJied ¢ TMOMOIIBI0 ammapara aiareOpbl u
MaTEMaTH4YECKOTO aHalii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTeprall
y4eOHOTro Kypca HIMPOKO HCIIOJNB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pDEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlestenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YUEHHUS BCEX TEM yueOHOTO Kypca «Anredpa u Havasna
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusyuenue ydeOHOro kypca «AnreOpa W Hadajla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 Jaca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OecKkoHEUHbIEe TNepuoanyeckue npodu. IlpuMeHeHue npode W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaIbHOM KU3HU.

JelictBuTtenpHble uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOIyJb
JeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYHMCICHUH.

Crenenpr ¢ 1ensIM nokazareneM. buHoMm Heiotona. Mcnosab3oBaHue
noAXOsAIEH (OPMBI 3aMMUCH JEHCTBUTENBHBIX YUCEIT I PEIICHUS TPAKTHUYECKUX
3a/1a4 ¥ NPEJCTABICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IOKazaTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapu¢pma. J[leciTuuHble M HATypaJibHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS MENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHorowiessl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITIX JTOTAPU(MBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelIeHus
Jorapu(pMUUYECKUX YPAaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE OIPEACIIUTENS ISl pEelICHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpHUKIAgHBIX 334a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOAEIU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIECIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peaibHOMU
KU3HU.

DOyHkuHuu U rpadpuku

OyHkus, crnocoObl 3amanus (yHKIUM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms gynxnuit. I'paduk  PyHkimu. DnemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIMA.

OO6macth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnxun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMY HA IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHENHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHM Kak (QyHKIUM OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHBIC
NOCJIEIOBATENBHOCTH. MCTOpHsSI BOSHMKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas nporpeccu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpHUUECKOM
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIMAIBHBIA pocT. Hucio e. @opMya CI0KHbBIX
npoueHTOB. lcnosb30BaHWEe TIPOrpeccHy A PELICHUS peajbHbIX — 3aaad
MIPUKJIATHOTO XapakTepa.



HempepriBHble (GYyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [UIl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
busznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  anmemeHTapHbIX  ¢GyHkiui.  [IpousBomHas  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanuy HaJX MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB M SBIICHUM, NPU PELIECHWH 3a4ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensie yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1ist pereHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavueckas M TpUTOHOMETpUYeckas (OpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

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

OCHOBHBIE METO/bI PELICHNS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C apaMETPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  DPEIICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUs] YpaBHEHHU W HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3a7ady U3 JPYTrux yY4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAaUMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero peHieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus epBOOOpa3HbIX.

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

[TpumeHeHrne uMHTErpaja s HAXOXKICHUS IUIOMAACH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIaTIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYaOIIEeTOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€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
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTHUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOrOo Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMAaTUYECKWe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, pEeryisipHas (U3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymelr mnpodeccnr W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHEI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelbl, IJIaHUPOBAHHE IIOCTYIMKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEeYeCKOW JesATEIbHOCTH, JTaloB ¢
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JAESTEIbHOCTh
MHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS] TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaiuu,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHSI, KPUTEPHUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS Y BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHus y4eOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENbHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJMIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, A TAKKE BBIABUTATH
IIPEATIOIOKEHNS O €r0 PAa3BUTHN B HOBBIX YCJIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIAATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(GOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSTEIIBHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUSA MO XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B X0j€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISTE CBOU CYXIEHUA C CYKICHHSAMU JPYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMmar BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBHSA



Camoopranusanus:

COCTaBIISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pElIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABbIKAMU  TO3HABATEIBHONM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaMJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eITEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYATbHOMN
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh I€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCS, OOCYXKIaTh TMPOLECC M pe3yJbTaT padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMoBbIX Gopmax paboThl (0OCykaeHMS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJIHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JCHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOET0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss MOJYYUT CIEIYIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yucii1a ¥ BBIYUCTICHUSA

cBOOOJIHO OINEpPUPOBATh MOHATHUAMU: PAIMOHATIBHOE YHCIIO, OECKOHEUHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUMOHATBHOE YHCIO, MHOXECTBa
pPALMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AECHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIICHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOM KU3HU;

NPUMEHSATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BBIYNCICHNN;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMH: JIOTapU(PM UHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUpPOBaTh IMOHATHUSAMHU: MHOTOWIEH OT OJHOM NEPEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
IUIS peLIeHus 3a1ad4;

CBOOOZIHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONPEIEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpPULl M OINPEIEIUTEIEH,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [JIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBINOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAJIBHBIM [T0KA3aTeIIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHMUI;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C ITOMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIK OCYUIECTBIISAS IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJIEJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKLHMS, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QPYHKIUHU, KOMHO3MIMUSA (QyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIETICHUS U MHOKECTBO
3HaYeHUHN QPyHKUNHU, HYJIH QYHKIHH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIIHH,
NepUOINYECKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO OINEPUPOBATh MOHATUSAMU: CTEHEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH KakK (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM I0Ka3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

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

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYruX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana MmaTeMaTH4eCKOr0 aHAJIN3Aa:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, JTMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU JUISl PELIEHUs peajbHBIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINN;

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

CBOOOJTHO OIEpPUPOBATh MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (DYyHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3aad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOMHO OMEpPHPOBaATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xoniy obyuenuss B 11 kiacce oOy4aromuics TOJYYHUT CIIETYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hagajia MaTEeMaTHUECKOTO aHaTn3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypajbHBIX M LEJbIX YHCEN, UCIOJBb30BATh MPU3HAKU AECITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

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

CcBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OTMEPUPOBATH TOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO ONEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0KAa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

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

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJIb30BAaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynKImii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIICOBAHUS (PYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Uil HAXOXKICHHUS HAWIy4YUIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMHUYECKHMX, 3aJadax, Il
OTIpEJICNICHUS] CKOPOCTH W YCKOPEHHS TIpolecca, 3adaHHOro (GOpMyJIod WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
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 IPOrPECCUH 10 1
HenpepriBable 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 Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenr
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1
HarypanbHblie 1 1ienble yncna 10 1
Cucremsl paluoHaAIbHBIX, HPPAIMOHAIBHBIX
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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

MHOXECTBO, Oneparuy Hal
MHOKECTBAMU U UX CBOMCTBA

KoaudecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThbI

Jlara
U3y4YeHHS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/91ZKXD884

Huarpammsl Ditniepa-Benna

https://m.edsoo.ru/6A75109KA

[IprMeHeHne TeopeTHKo-
MHOKECTBEHHOTO ammapara Jijis
pelieHus 3aaa4

PanponansHbIe Ynca.
OOBIKHOBEHHBIE U JECATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MePUOIUUECKHE TPOOH

PanmonanbHble uncna.
OOBIKHOBEHHBIE U AECATHYHBIC
JpOOH, IPOLIEHTHI, OECKOHEYHBIE
HEepUoIMYeCcKue IpooH
[Ipumenenue npobeit u

MMPOLCHTOB AJI pCUHICHUA
MPUKJIAAHBIX 3aaa4

https://m.edsoo.ru/F997682PX

https://m.edsoo.ru/LTS2XKI2C

https://m.edsoo.ru/3EDOB3EK?2

https://m.edsoo.ru/OEPEOSIWI

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
NPUKJIAJHBIX 3a/1a4

https://m.edsoo.ru/NVFYZJHRP

JlelicTBUTENIbHBIC YHCIIA.
PammonansabIe 1

https://m.edsoo.ru/P7VKRZOSG




HppauoOHaJIbHBIC YHUCIIa

Apudmernueckue onepanum ¢
JCWCTBUTEIILHBIMH YHCIIaMH

https://m.edsoo.ru/BOMRUCVWY

10

11

12

13

Mopyib JEHCTBUTEIBHOTO YHCIIA
U €ro CBOMCTBA

[TpuG>xEHHBIC BEIYMCIICHHUS],
MpaBWJIa OKPYTJICHUS], MPUKUJIKA
Y OLICHKA pe3yJIbTaTa
BBIYHCIICHUH

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-PAIMOHATBHBIX
YpaBHEHU U HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUA

LEJIBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHU U HEPABEHCTB

https://m.edsoo.ru/PUL6AZVIW

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CM8WFBMJ§

https://m.edsoo.ru/YE281.0QQJ2

14

OCHOBHBIE METO/IbI pEIICHUS
HEJIBIX U APOOHO-pAIMOHATIBHBIX
YpaBHEHUM U HEPABEHCTB

https://m.edsoo.ru/Z395M64DM

15

16

17

MHorouieHssl 0T OJHON
nepemMeHHou. Jlenenue
MHOTO4WIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOrouseHs! ¢ LHeIbIMHA
koadpunmentamu. Teopema
Buera

Pewienue cucreM IMHENHBIX
YpaBHEHUNU

https://m.edsoo.ru/PBIEYHJZF

https://m.edsoo.ru/1E183555U

18

Pemenne cucreM TUHEHHBIX

https://m.edsoo.ru/ICEJDO5SGK




19

20

21

ypaBHEHUU

Marpuiia cucteMbl JIMHEUHBIX
ypaBHeHU. OnpenenuTeb
MaTpHIIbl 2%X2, €ro
FEOMETPUUECKUI CMBICT U
CBOIICTBa; BHIYMCIIEHUE €TO
3HAYCHUS

Onpenenuresib MaTPUIBI 2X2, €10
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BEIYMCIECHHUE €0
3HAYEHUS

[Ipumenenue onpenenurtens s
pELIeHHs CUCTEMBI TMHEHHBIX
ypaBHEHUU

https://m.edsoo.ru/BAM2QCKWF

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

https://m.edsoo.ru/9P3E3FF47

22

Pemenne npukiiagHeIx 3a1a4 ¢
ITOMOIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

https://m.edsoo.ru/IKJE16E2L

23

24

25

26

Pemenue npuknagHeix 3a7a4 C
ITOMOTIITbI0 CUCTEMBI JIMHEHHBIX
YpaBHEHUU

KonrtpomnbHas padora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHNH"

@OyHKIMS, CIIOCOObI 3a1aHUs
¢yHkuuu. Bzaumao o6patHbie
¢ynkunu. Komnosuuus ¢pyHkumit

I'paduk pyHkumn.

https://m.edsoo.ru/A9H81W33G

https://m.edsoo.ru/OHOPJ57VZ

https://m.edsoo.ru/1XYSISM28

https://m.edsoo.ru/7JJGTFZZY A




27

28

DneMeHTapHbIe TPeoOpa30BaHUS
rpadukoB QyHKIHIA

Ob6unacTh ornpeneneHus u
MHO>KECTBO 3HaU€HUHN (QYHKIUH.
Hymu ¢ynkuu. [TpomexyTku
3HAK MTOCTOSIHCTBA

Ué&rHple 1 HEUETHBIE (PYHKITHH.
[Tepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH
byHKIIUN

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RIGX4

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Haubonbmee n
HavMeHbIIee 3HaUCHUE PYHKIMN
Ha IPOMEXKYTKE

https://m.edsoo.ru/ZO0MN672NG

30

31

32

33

JInnelinas, kBagpaTuyHas U
IpoOHO-NMHENHas QyHKIUU
DIEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOEHUE TpaUKOB ITUX
byHKIMIA

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
HOCTPOCHHE TPaAPHUKOB ITHX
byHKIHI

CrerneHs ¢ 1eIbIM [T0Ka3aTEeIeM.
bunom Herorona

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V

https://m.edsoo.ru/NAJFF14CO

https://m.edso00.ru/2STOOM2GO

34

35

CrerneHb ¢ [edbIM IT0Ka3aTeeM.
bunoMm HeroroHna

CrenenHast GyHKIUSA C
HATYpPaJbHBIM U LEJIbIM

https://m.edsoo.ru/K6XLQ4UJX

https://m.edsoo.ru/072LC5R6V




36

nokaszarenem. E€ cBoiicTBa u
rpaduk

KonTponbhas pabota:
"Crenennas pyuknus. Eé
cBoiicTBa U rpaduk"”

https://m.edsoo.ru/431WRIJI3Y?2

37

Apudmernueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOICTBa

https://m.edsoo.ru/VEMYOBICV

38

39

40

41

Apudmerndeckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

[TpeoOpazoBaHMS YHCITOBBIX
BBIPAXKEHHUI, COJIEPHKAIIUX
CTENEHU U KOPHHU
[TpeoOpazoBaHMs YHCITOBBIX
BBIPKEHUM, COAEpKALTUX
CTENEHU U KOPHU
[TpeobpazoBanust YHCIOBBIX
BBIPKEHUM, COAEpKALTUX
CTENEHU U KOPHU

https://m.edsoo.ru/B4ANSPUZEB

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H

https://m.edsoo.ru/GMO7CPCQG

42

HppanmonaibHble ypaBHEHMUS.

OcHOBHBIE METOIbI PELLICHUS
MPPALMOHAJIBHBIX YPaBHEHUIN

https://m.edsoo.ru/DHWS5QA79M

43

44

HppauroHanbHbIE ypaBHEHMS.

OcHOBHBIE METO/IbI PELIEHUS
VPPALMOHAJIBHBIX YPaBHEHUI

WppanuonansHble ypaBHEHUS.

OcHOBHBIC MCTObI pCHICHUA

https://m.edsoo.ru/DN896TF02

https://m.edsoo.ru/1 X40FNHPA




45

UPPALMOHATILHBIX YPaBHEHH

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHUU UPPALOHATBHBIX
ypaBHEHUU

https://m.edsoo.ru/O2VV516B4

46

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU MPPALUOHAIBHBIX
YpaBHEHUU

https://m.edsoo.ru/RPXZVFMHT

47

48

49

50

PaBHOCHIBHEBIE nepexoanl B
PCIICHNU MPPAUOHAJIBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELIEHUH UPPALMOHATBHBIX
YpaBHEHUU

CaoiicTBa U rpaguK KOpHS n-oi
CTeNeHH KaK QyHKIIMH 0OpaTHOM
CTETEeHH C HATYPaJIbHBIM
MoKazaresieM

CaotlicTBa U rpauK KOpHS n-oi
CTETEeHU KaK (YHKLUU 0OpaTHOMN
CTETIEHU C HaTypaJbHbIM
nokasaresieM

https://m.edsoo.ru/261843DBS

https://m.edsoo.ru/O87Z1L0E2K

https://m.edsoo.ru/8JLO4FGQ9

https://m.edsoo.ru/JOHAUMLOM

51

KonTponsnas pabora: "CsoiicTBa
U TpaduK KOPHs N-OW CTEMEHHU.
WppannonaibHble ypaBHEHUS"

https://m.edsoo.ru/01 AGHO8VZ

52

53

CreneHs ¢ paliMOHATIBLHBIM
IIOKa3aTejieM U €€ CBOICTBA

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

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

https://m.edsoo.ru/HFIPEPWL9




54

55

CreneHsb ¢ paliMOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

[ToxazarenbHast pyHKIMS, €€
CBOiicTBa U rpaduk

https://m.edsoo.ru/HDVGSNJIT

https://m.edsoo.ru/T7TGPDUVRM

56

Hcnonb3oBanue rpaduka
(byHKUIMU 1715 perieHust
YpaBHEHUU

https://m.edsoo.ru/NI11711BM

57

58

59

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelIeHust
YpaBHEHUU

IToxazarenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PEILIECHUS
IIOKa3aTeJIbHBIX YPABHEHHU

IToka3zaTennHEIC YpaBHCHUA.

OCHOBHBIE MCTOJbI PCHICHUA
MMOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/9PE3YWZ25

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/1I TA6IMG1X

60

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE MCTOBI pCHICHUA
MIOKAa3aTeNbHbIX YPABHEHUN

https://m.edsoo.ru/ YWT7H8GT7

61

62

63

KonTponbHnas padora:
"ITokazarenpHast QyHKITHS.
[TokazarenbHble ypaBHEHUS"

Jlorapudm uncna. CoiicTBa
norapupma
Jlorapugm umncna. CoiicTBa
Jorapudpma

https://m.edsoo.ru/HNIC60AKS

https://m.edsoo.ru/E2G7K9QW6

https://m.edsoo.ru/I92RSSMOM

64

Jlorapudm uucmna. CoiicTBa
norapupma

https://m.edsoo.ru/EMCQ4R3B7




I[CCHTI/I‘IHLIG N HaTypaJIbHBIC

65 https://m.edsoo.ru/NBUG10GSP

J0rapupmbl
€CSATHUYHbIC U HATypaJbHbIE

66 A P https://m.edsoo.rt/EMWTCSPQY
JorapudMbl
[IpeobpazoBanue BoIpaXeHUH,

67 https://m.edsoo.rt/OQFIWHEXS
coJiep KaluX Jorapu(mol
[IpeoOpa3zoBanue BhIpaKEHUH,

68 https://m.edsoo.ru/LXMJ44QAU
coJep KaIx Jorapu(mol
[IpeoOpazoBanue BbIpaKEeHHIH,

69 https://m.edsoo.ru/EP6U39XNM
CoJIeprKalIuX JorapudMbl
Jlorapudmudeckas pyHKIHA, €

70 up b ymcn https://m.eds0o.ru/STW3GXDH6
CBOWCTBA U TpapuK
Jlorapupmuueckas QpyHkuus, eé

71 apuch Oy, https://m.edsoo.ru/KYGICASAF
CBOIicTBa U rpaduk
Hcnons3oBanue rpaduka

72 (bYHKIMU 1715 pelieHust https://m.edsoo.ru/VSLWTS50G
YpaBHEHUU
Hcnons3oBanue rpaduka

73 GyHKIMH 1S pEeIICHUS https://m.edsoo.ru/5CIKV1ZUF
YpaBHEHUU
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS https://m.edsoo.ru/STONRDYGS
Jorapu(pMHUUECKUX ypaBHEHUI
Jlorapudmuueckre ypaBHEHUSI.

75 OCHOBHBIE METO/IbI pELICHUS https://m.edsoo.ru/22FDXMI4S
Jorapu(pMHUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHHUs.

76 puc P https://m.edsoo.ru/Z2GEE6311

OcHOBHBIC MCTOJbI pCHICHUSA




77

Jorapu(pMUUECKUX YpaBHEHHM

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelieHun JorapupMUIecKux
ypaBHEHUU

https://m.edsoo.ru/9WDPQWD 14

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
pelIeHNH JoTapu(PpMHUUECKUX
YpaBHEHUU

https://m.edsoo.ru/OVYGSNTLD

79

80

81

KonTtponshas pabora:
"Jlorapudmuueckas GpyHKIuUS.
Jlorapudmuueckue ypaBHeHUS"

CI/IHyC, KOCHUHYC, TAHI'CHC 1

KOTAHI'CHC YHUCJIIOBOT'O apryMCHTA

CuHyc, KOCHHYC, TAHT'€HC U

KOTAHI'CHC YHUCJIOBOT'O apryMCHTA

https://m.edsoo.ru/ISPXC5ZEA

https://m.edsoo.ru/YAGEE8VC3

https://m.edsoo.ru/FOW5Q8FFL

82

83

84

85

ApKCHHYC, apKKOCHHYC U
ApPKTAHTE€HC YHCIIOBOTO
aprymMeHTa

ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIIOBOTO
aprymMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, ONPEICTICHUE
TPUTOHOMETPUUECKHUX QYHKIUI
YUCJIOBOTO apryMEHTa

Tpuronomerpuueckas
OKPYHOCTb, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKIUN
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/A20WOVOPY

https://m.edsoo.ru/9A0XNXSJIO

https://m.edsoo.ru/YA3XPQ1JL

https://m.edsoo.ru/7JEBAMGFBR




OCHOBHBIE TPUT'OHOMETPHYCCKUEC

86 https://m.edsoo.ru/7G41UGG6B
bopmybr
0] e e €CKHE

87 CHOBHRIS TPHTOHOMCTPIRCCHH https://m.edsoo.ru/TBSBG5SATI
bopMyJIBI
OcHoBHbIE OHOME €CKue

88 HOBHHIE TPHTOHOMETpHTecKH https://m.edso00.ru/CSYUBTBTC
bopmybr
OCHOBHBIE TPUTOHOMETPUYECKUE

89 https://m.edsoo.ru/6GNQGHSMV
bopmybr
IIpeoOpazoBanue

90 TPUTOHOMETPUYECKUX https://m.edsoo.ru/UIMI1UJVJ
BBIPAXKEHUM
[IpeobpaszoBanue

91 TPUTOHOMETPUYECKUX https://m.edsoo.ru/MEB4SJ2PW
BBIpAXKEHUM
[IpeobpaszoBanue

92 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/RINAIF49S
BBIPKECHUI
[TpeoGpa3oBanue

93 TPUTOHOMETPUUECKUX https://m.edsoo.ru/6EHSSHHHY
BBIPAKECHUI
P

94 cHienne ”EpHFOHOMeTpH‘IeCKI/IX https://m.edsoo.ru/LGDUR382T
YpaBHEHUIA
Pemenne OHOME ec

95 HHeHH Tpnr HOMETpHHeckiX https://m.edsoo.ru/PQLVEZ6JE
ypaBHEHU
Pemienne TpuroHOMeTpUYECKUX

96 vp P https://m.edsoo.ru/QOKSGEZ7H
ypaBHEHU
P

97 CHICHHE TPUTOHOMETpHHICCRIX https://m.edsoo.ru/YRO5SD8PZS5

YpaBHEHUU




98

99

Pemenne TpuroHoMeTpHUYECKUX
YpaBHEHUU

Pemmenuie TpUroHOMeTpHUUECKUX
ypaBHEHUU

https://m.edsoo.ru/1USPKNSQT

https://m.edsoo.ru/U/NBWCNDW

100

101

102

103

104

Pewienne TpuroHOMeTpU4YECKUX
YpaBHEHUU

KonrpomnsHas pabora:
"TpuroHoMeTpuyecKue
BBIPAXKECHUS U
TPUTOHOMETPUUECKHE
ypaBHEeHHUA"

ITocnenoBaTeNbHOCTH, CITOCOOBI
3aJIaHus OCJICA0BATEILHOCTEH.
Meto MmaTemMaTHIECKOI
WHIYKIUN

MOHOTOHHBIE U OTpaHUYECHHbIE
nocJeoBaTeabHOCTH. McTopus
aHanu3a OCCKOHEYHO MaJjIbIX

Apudmernueckas Iporpeccus

https://m.edsoo.ru/89ZKWGO015

https://m.edsoo.ru/IF1 1SN76Q

https://m.edsoo.ru/SVMC7JBEV

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/SORWO2V1E

105

106

['eomeTrpuueckas nporpeccust

beckoneuHo yObiBaromias
reoMeTpHuuecKas Iporpeccus

https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

107

CymMma OeckoHeYHO yObIBaromien
TE€OMETPUYECKON MTPOTPECCU

https://m.edsoo.ru/TY1S3DAPL

108

109

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
poct. Yucino e. @opmyna
CJIO’KHBIX MPOILIEHTOB

JInHEeWHBIN U DKCIOHESHIINAIbHBIN

https://m.edsoo.ru/UM1IH7BTW?2

https://m.edsoo.ru/CEY72CW58




poct. Hucino e. Popmyna
CJIOKHBIX MPOIIEHTOB

Hcnons3oBanne IporpeCcCruu AJisd

110 pelIeHUs pealIbHBIX 3a7a4 https://m.edsoo.ru/ARPHBD4Y 1
MIPUKJIAHOTO XapaKTepa
KonTtponbHas pabora:

111 "ITocaenoBaTeILHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun”
HenpepriBable GYHKIIMA U X

112 'pep Pysk https://m.eds0o0.r/MCCSN1579
CBOIiCTBa
Touka pa3pbiBa. ACUMITOTHI

113 . https://m.edsoo.ru/BXCP9CRNV
rpaduxoB QyHKIUH
CaoiicTBa pyHKIIHI

114 Py hitps://m.eds00.r/DP10ESGVN
HEIPEPHIBHBIX HAa OTPE3KE
CaoiictBa pyHKIIHI

115 Py https://m.edsoo.ru/CCXH3TPSB
HENPEPBIBHBIX HA OTPE3KE
Mertoa HHTEPBAJIOB IS PELICHUS

116 sl HHTEP AP hitps://m.eds0o.r/A364LEWCO
HEPABEHCTB
Meton nHTEPBAJIOB IS PENICHUS

117 AL MHTEp AP hitps://m.eds00.r/RVQDQWS5SP
HEPABEHCTB
Meton nHTEPBAJIOB IS PENICHUS

118 A P AP https://m.edsoo.ru/LRMHAKVYF
HEPABCHCTB
IIpuMeHeHue cBOWCTB

119 HEMpepbIBHBIX QYHKIMHA 1151 https://m.edsoo.ru/VAMMSCCCD
pelieHus 3aaaq
IIpuMeHeHne CBOWCTB

120 HEMPEePbIBHBIX QYHKIMHA 1151 https://m.edsoo.ru/ZR5Z207R4

peUiCHUs 3a1a4




[TepBast u BTOpas MpoOU3BOIHBIE
byHKIIUN

Onpenenenue, reOMETpUUECKUN
CMBICJI POU3BOAHOMN

121 1 https://m.edsoo.ru/TQJHPC7B3

122 1 https://m.edsoo.ru/1YSJQSNXT

Onpenenenue, GU3NIECKU

123 1 https://m.edsoo.ru/5707NISYJ

CMBICJI TPOU3BOIHOM
VYpaBHeHuUEe KacaTeIbHOU K
rpaduxy QyHKIHH
YpaBHeHHe KacaTeIbHOU K
rpaduxy pyHKINN

124 1 https://m.edsoo.ru/NNA3B1850

125 1 https://m.edsoo.ru/2MS8V364A

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIUH

[Tpon3BoiHBIE BNIEMEHTAPHBIX
byHKIUI

[TpousBoHas CyMMBl,

128 MIPOU3BEIEHHUS], YACTHOTO U 1 https://m.edsoo.ru/HI3R90OF8T
KOMITO3UIIUH (PYHKITHI

126 1 https://m.eds00.ru/9CG66EOL3

127 1 https://m.edso0.ru/OX3T1IGG2

[IponsBoiHasA CyMMBI,
129 MPOU3BEJCHHUS], YACTHOTO U 1 https://m.edsoo.ru/CIXJYCL4P

KOMITO3UIIUH (PYHKITHI

[IponsBoiHasA CyMMBI,
130 MIPOU3BEICHHUS, YACTHOTO 1 1 https://m.edsoo.ru/401 LVIEZL

KOMIIO3UIINHN (PYHKIIHHA

KonTtponbhas pabora:

131
"IIponsBogHas"

1 1 https://m.edsoo.ru/72752YHQ9

[ToBTOpenwme, 0600IIEHNE,
132 CUCTEMAaTU3aIus 3HaHWI: 1 https://m.edsoo.ru/PCOMVZEMH
"VpaBHeHus"




[ToBTOpEHME, 0000IICHHE,

133 cUCTEeMaTu3aIlus 3HAHHUM: 1 https://m.edsoo.ru/RI3S6TWPAT
"OyHkuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1 https://m.edsoo.ru/7LME3ZN27
135 Hrorosast kKoHTpoOJIbHAS paboTa 1 1 https://m.edsoo.ru/Y11L.9K7609
136 g;iif;;izuﬁofi;i;e 1 https:/m.edsoo.ru/FF21 ASSIZ
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTnyeckue
padoThbI

Jlara
U3YYEeHUS

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

https://m.edsoo.ru/E9SB1SYNM

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

https://m.edsoo.ru/ W7FOW9ADE

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo0.ru/N61EYOQXN

[IpumeHeHne mporu3BOTHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTBH U OKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

https://m.edsoo.ru/39CNHIISO

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

Haxoxnenne HanOOIBIIETO 1
HaUMEHBIIETO 3HAUYECHUS
HEeMpepHIBHON (DYHKITMHU Ha
OTpe3Ke

https://m.edsoo.ru/CSANWBULB

Haxoxnenue HanOOIbIIETO U

https://m.edsoo.ru/HQU4R7TC7




10

11

HAMMEHBIIETO 3HAUCHHUS
HENpPEPbIBHON (PYHKLIUHU HA
OTpe3Ke

Haxoxnenue Hanbonbiiero u
HAUMEHBIIIETO 3HAUCHUS
HEeNpephIBHON (QYHKIIUU HA
OTpEe3Ke

Haxoxzaenue Haubombiiero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (YHKIIUU HA
OTpe3Ke

Haxoxgenne HanOoJIBIIETO U
HaMMEHBIIIEr0 3HAYECHUS
HETPEPhIBHON (YHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/BEOWXUF3F

https://m.edsoo.ru/FI1C58HIG

https://m.edsoo.ru/IEEIH61Y7

12

Haxoxnenue HanOOJIbIIErO U
HaMMEHBIIETO 3HAUYECHUS
HENpephIBHON (YHKIIUU HA
OTpE3Ke

https://m.edsoo0.ru/64IKWZ70D

13

[IpumeneHnre npou3BOIHOM IS
HaXOK/JICHUS HAUTy4Ilero
pelIeHus B MPUKIAAHBIX 3aa4ax

https://m.edsoo.ru/ZMPEN7APJ

14

15

[IpumeneHnre npou3BOIHOM IS
HaXOKJIEHUS HAWJTy4Ilero
penieHus B MPUKIATHBIX 3a/1adax

[Ipumenenre npou3BOIHOM IS
ONPENEIIEHUS CKOPOCTH U
YCKOPEHHUS MTPOIIECCa, 3aJaHHOTO
dbopmyoit wim rpagukoM

https://m.edsoo.ru/JQ4T53RWS

https://m.edsoo.ru/IJJOCONWS57




[IprumeHeHue nporu3BOIHOMN 11t
ONpeJIeJICHUsI CKOPOCTH U

16 https://m.edsoo.ru/HXTRI77AS
YCKOPEHUs IIpoLeCcca, 3aJaHHOTO
dbopmyIoit i rpaduKom

17 Kommozurust ¢hyHKimii https://m.edso0o0.ru/0D1VDOCOZ

18 Kommozuius ¢pyHKIui https://m.edsoo.ru/P6PCUHT4D

19 Kommozurust ¢hyHKimii https://m.edsoo.ru/LGNJMKS00
I'eomerpuueckue oO6pa3sl

20 YpaBHEHUI Ha KOOPJAUHATHOU https://m.edsoo.ru/¢'WUIS4RBXB
IJIOCKOCTH
I'eomerpuueckue oOpa3sl

21 YPaBHEHU Ha KOOPIAWHATHOU https://m.edsoo.ru/RWWLNFOGR
MJIOCKOCTH
KonTponbhas pabora:

22 "UccnenoBanue QyHKIHIMA ¢ https://m.edsoo.ru/SDME3XV95
MTOMOIIIbIO TTPOU3BOAHON"
[TepBooOpazHas, OCHOBHOE

23 . https://m.edsoo.ru/GS6KLSIMB
CBOICTBO NEPBOOOPA3HBIX
[TepBooOpa3Hbie FEeMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna HaxoXAeHUSA https://m.edsoo.ru/JU3413GVM
epBOOOPA3HBIX
[TepBooOpa3zHbIe FIEMEHTAPHBIX

25 bynkumid. [IpaBuna HaxoxXaeHUS https://m.edsoo.ru/FN7VYQ15Z
epBOOOPA3HBIX
Hurerpai. I'eomerpuyeckuii

26 https://m.edsoo.ru/GGPXB7R8C
CMBICJI UHTETpaJia
Brruucnenue onpenenéHHOro

27 https://m.edsoo.ru/4AR97TWIZ52

UHTETpana mo Gopmymne




28

Hgerorona-Jlelioauna
Brrurcienue onpeaenéHHoro
UHTETpaa mo gopmyie
Hgerorona-Jlelioauma

https://m.edsoo.ru/1AJ8EM4RQT

29

[IpuMeHneHnue nHTETpaNa s
HaXO0KJCHUS IIJIOIAEH IIIOCKUX

buryp

https://m.edsoo.ru/MU24JJVID

30

31

32

[IpumeHnenue nHTETpaNa s
HaXO0XIEeHUS 00BEMOB
TEOMETPHUYECKUX TEIl

[Tpumeps! pemieHuit
muddepeHIMaTbHBIX YpaBHEHUI
[Ipumeps! pemenuit
muddepeHIMaTbHBIX YPaBHEHUI

https://m.edsoo.ru/77COVHICS

https://m.edsoo.ru/GV6VHSE8LS

https://m.edso00.ru/GQOI8P1PX

33

Marematnueckoe
MOJICIUPOBAHUE PEATbHBIX
MIPOIIECCOB C MOMOIIIBIO
nudpepeHIaTbHBIX YPaBHEHUM

https://m.edsoo.ru/LLIDKMSOC

34

35

KonrtpomnbHas padora:
"IlepBoobOpazHas u unTerpan"”
Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpauKu

https://m.edsoo.ru/06KKZN9AH

https://m.edsoo.ru/43EDG1 XRK

36

Tpuronomerpuyeckue QyHKIHH,
UX CBOMCTBA U rpapuKu

https://m.edsoo.ru/37WDY2B6K

37

38

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduKu

https://m.edsoo.ru/35VO7LIOQ

https://m.edsoo.ru/CNQLICBYR
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41

42

43

44

Tpuronomerpuueckue GyHKIIH,
UX CBOWCTBA U rpaduKu

Ot60p KOpHEH
TPUTOHOMETPHUYECKHIX
YPaBHEHHIA C TIOMOIIHIO
TPUTOHOMETPHUYECKOU
OKPYHOCTH

OTt60p KOpHE
TPUTOHOMETPHYECKHX
YPaBHEHHI C IIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYXHOCTH

OTt60p KOpHE
TPUTOHOMETPHYECKIX
YPaBHEHHI C IIOMOIIBIO
TPUTOHOMETPHUECKOH
OKPYXHOCTH

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH € IOMOLLBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

Pemienne TPUTOHOMCTPHUCCKUX
HCPAaBCHCTB

https://m.edsoo.ru/JYONTMOIS

https://m.edsoo.ru/ODHC3ZFH?2

https://m.edsoo.ru/EY67USIYI1

https://m.edsoo0.ru/60J90Z11 W

https://m.edsoo.ru/NPGOZ1WAL

https://m.edsoo.ru/BIEFQCOPY

45

Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/P9CTAGVUJ

46

Pemenue TpuroHomMeTpuyECKuX
HEpPaBEHCTB

https://m.edsoo.ru/DC43MAHFK




Pemennie TpUroHOMeTpHUUECKUX

47 https://m.edsoo.ru/SESMOFQW7
HEPaBEHCTB
Kontponbnas pabora: "I'paduxu
TPUTOHOMETPUUECKUX (PYHKIIHAI.

48 p P ymian https://m.edsoo.ru/5JH7N1DTD
Tpuronomerpudeckue
HepaBeHCTBA"
OCHOBHBIE METO/IbI pELICHUS

49 https://m.edsoo.ru/SEG5BXW30Q
MOKa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METO/IbI pELICHUS

50 https://m.eds00.ru/OKOI4NQNY
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

51 https://m.edsoo.ru/XKI1IL8C06
MOKa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METO/IbI pELICHUS

52 https://m.edsoo.ru/S16YSEIUA
MOKa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METO/IbI pELICHUS

53 https://m.edsoo.ru/HBE6M6CYQ
norapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

54 https://m.edsoo.ru/TPJ4YUEUS
norapupMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIIECHUS

55 https://m.edso0o0.ru/SC4WSD4TP
JorapupMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIIECHUS

56 https://m.eds0o0.1u/6XWRKOGBQ
norapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

57 https://m.edsoo.ru/7N3OMGUS5A
UppaIlMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS

58 https://m.edsoo.ru/NYRQK?20JO
HUppAIMOHATFHBIX HEPABEHCTB
OCHOBHBIE METO/TbI PEIICHUS

59 https://m.edsoo.ru/TKEL6CU7P

VUPPALMOHAJIBHBIX HEPABEHCTB




OCHOBHBIE MCTOJBI pCHICHUSA

60 https://m.eds0o0.ru/SOOR8V677
MPpPALMOHATILHBIX HEPABEHCTB
I'pacdmueckne MeToabl peELIEHUS

61 pad AABLP . https://m.edsoo.ru/CEFJGB7PP
HUPPALMOHATLHBIX YPaBHEHUN
I'padugeckue MeTOIbI PELICHUS

62 pad AAbl pettien https://m.edsoo.ru/SDTMHOBIG
UPPALMOHATILHBIX YPaBHEHUN
I'pacdmueckne MeToabl peELIEHUS

63 pag ARLP R https://m.edsoo.ru/PWKSFHR 11
MOKa3aTeJIbHBIX YPABHEHUM
I'paduueckne MeToabl peLIeHUsS

64 pag ARLD https://m.edsoo.ru/4W29ZJPZ4
MOKa3aTeIbHBIX HEPABCHCTB
I'padugeckue MeTOILI PENICHUS

65 pad AbLP . https://m.edsoo.ru/AYOLSVBOH
norapu(pMHUECKUX YpaBHEHHM
I'padmueckne MeToabl peLIeHUsS

66 pad AABLP https://m.edsoo.ru/B7I9WE7LT
Jorapu(p)MHUECKUX HEPABCHCTB
I'padmueckne MeToabl peLIeHUS

67 pad ARLD https://m.edsoo.ru/DQOJPAM3S
JorapupMUUECKUX HEPABEHCTB
I'paduueckue meToab! pemeHus

68 MOKa3aTeJIbHBIX 1 https://m.edso0o.ru/2NOQX4IT5
Jorapu(pMHUUECKUX YpaBHEHHM
['padmyeckue METOABI pelIeHHs

69 MOKa3aTeIbHBIX 1 https://m.edsoo.ru/WN60ON936V
Jorapu(pMUUECKUX YpaBHEHHUM
I'paduueckue MeTobI peneHus

70 MOKa3aTelbHbIX U https://m.edsoo.ru/5285JJ231
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemeHust

71 IMMOKAa3aTCIbHBIX U https://m.edsoo.ru/H7/RCFPHRQ

J'IOFapI/I(pMI/ILICCKI/IX HCEPaBCHCTB




72

73

74

75

KonrpomnbHas pabora:
"HppanuoHanbpHble,
IIOKa3aTeNbHbIE U
JorapupMHUECKUE HEpaBeHCTBA"

KomrutekcHble uncia.
Anrebpanueckas u
TpUroHoMeTpuyeckast HopMel
3aMycy KOMIUIEKCHOTO YHcia
KomrutekcHble yncia.
AnreOpanueckas u
TpUTOHOMETpUYecKasi GopMbl
3aMMcy KOMIUIEKCHOTO YHCclia

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA257Z

https://m.edsoo.ru/NXW7I0PUS

https://m.edsoo.ru/13KLU4DRU

76

77

78

79

Apudmerndeckne onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

N300paskeHre KOMIUIEKCHBIX
4yyceln Ha KOOPAMHATHOU
IUIOCKOCTH

N300paxeHre KOMITJIEKCHBIX
Yyucel Ha KOOPAMHATHOM
MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO YKciia

https://m.edsoo.ru/4MH5SJ9B0O

https://m.edsoo.ru/NSUS60RSE

https://m.edsoo.ru/C7N4LUODS

https://m.edsoo.ru/SVW220UC2

80

81

®opmyna Myaspa. Kopau n-oi
CTEMEeHH U3 KOMILJIEKCHOTO YnciIa

HpI/IMeHCHI/IC KOMIIJICKCHBIX
YUCCI IJId pCIICHU A (I)I/I3I/I‘-ICCKI/IX

https://m.edsoo.ru/YCWOXQ3E6

https://m.edsoo.ru/M33HA2FT9




U TCOMETPHUUICCKUX 3aaa4d

KonTtponsHas pabora:

82 " " https://m.edsoo.ru/GUNT4PQPE
KommnekcHble uncia

83 Harypanbnbie u nenbie yncia https://m.edsoo.ru/6L.53POCIQ

84 HarypanbsHble U 1iesbie yucia https://m.edsoo.ru/9DAXEE1GO
[IpuMeHeHne npru3HaKkoB

85 https://m.edsoo.1u/XD2VU8Y 18
JIEJTUMOCTH 1IEJIBIX YHCENT
[IpumeHeHue npu3HaKoB

86 https://m.edsoo.ru/BKXH3VHMC
JNEINMOCTH LIETBIX YHCET
[IpuMeHeHne npru3HaKkoB

87 JenuMocTH 1enbix yucelr: HOJ u https://m.edsoo.ru/U549JT5GI
HOK
[IpuMeHeHne npru3HaKkoB

88 nenuMocTtH nenbix gucen: HOJl u https://m.edsoo.ru/RITIFXZWU
HOK
[IpuMeHeHne npru3HaKoB

89 IEIUMOCTH LIEIBIX YHCET: https://m.edsoo.ru/SENDP0C4 1
OCTaTKH 10 MOJIYJITIO
[IpumeHeHre MpU3HAKOB

90 JEIIMMOCTH LEJIBIX YHCEeII: https://m.edsoo.ru/LNZN330RG
OCTaTKH 10 MOJIYJTIO
[IpumeHeHne MPU3HAKOB
JNEIUMOCTH LIETBIX YHCET:

91 https://m.edsoo.ru/ASOHTW28V
anropuTt™ EBkinaa ass pemenus
3a7a4 B IEJIbIX YHUCIaX
Kontponbnas pabora: "Teopus

92 " https://m.edsoo.ru/NCZOYIBFR
LEJIBIX YUCET

93 CucremMa 1 COBOKYITHOCTh https://m.edsoo.ru/6QAMHIW49




94

ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI I CUCTEMBbI-CJIEICTBUS

Cucrema n COBOKYITHOCTb

ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

https://m.edsoo.ru/2NYFSLIRC

95

OcHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEM
palOHaIbHBIX YPABHEHUM

https://m.edsoo.ru/CKESHUS7T

96

97

98

99

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYIIHOCTEM
VPPALMOHAJIBHBIX YPaBHEHUN

OcHOBHBIE METO/BI PEILICHUS
CHUCTEM U COBOKYIIHOCTEM
IIOKa3aTeJIbHBIX YPABHEHHU

OCHOBHBIE MCTOJbI PCIHICHUA
CHUCTEM U COBOKYHHOCTCI\/’I
MMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

OcCHOBHEBIC MCTOBI pCHICHUA

CUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX ypaBHEHUI

https://m.edsoo.ru/JKOPFSPM?2

https://m.edsoo.ru/5SIZ5AIVWZ

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/104NP4WEE

100

OcHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEM
Jorapu(pMHUUECKUX YpaBHEHHM

https://m.edsoo.ru/XIK82R4Y3

101

IIpuMeHeHne CuCTeM K PEIEHUIO
MaTeMaTUYEeCKHX 3a/1ad U 3a]1a4
U3 pa3IMYHBIX o0nacTel HAyKH U
pEATbHOM )KU3HH,
MHTEPIIPETALNS TOJTYyYEHHBIX

https://m.edsoo.ru/FVBON9ARO




102

103

104

105

pe3yJIbTaToB

[IpuMeHeHne cucTeM K pereHuo
MaTeMaTUYeCKUX 3a7a4 U 3a7a4
U3 pa3IMYHBIX o0MacTell HAyKH U
peanbHOU KU3HU,
MHTEPIIPETALNS [TOJTYYEHHBIX
pe3ybTaToB

[TprMeHeHnEe HEPaBEHCTB K
PELICHUIO MaTEMAaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
o0ractell HAyKu U pealbHOI
YKU3HU, UHTEpIpeTaLus
MOJIyYEHHBIX PE3yJIbTaTOB

KonTponbhas pabota: "CucremMsl
paloHaIbHbIX,
HPPALMOHATIBHBIX
MOKa3aTeNbHbIX U
Jorapu(pMUUEcKUX ypaBHEHUI"

PanmonanbHble ypaBHEHUS €
napameTpamu

https://m.edsoo.ru/BS2BRDQ8D

https://m.edsoo.ru/KEPYP4ACG

https://m.edsoo.ru/PY1IEYYY4M

https://m.edsoo.ru/BVE4CV90B

106

PanmonanbHbie HEpaBEHCTBA C
rapaMeTpamMmu

https://m.edsoo.ru/AX7UKVAVW

107

108

PanmmonansHBIE CHCTEMBI C
rnapaMeTpamMmu
HppauroHaibHble ypaBHEHUS,
HEpPABEHCTBA C MapameTpaMu

https://m.edsoo.ru/CMKD4UGBP

https://m.edsoo.ru/PFOEGIXEG

109

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

https://m.edsoo.ru/GVGKCPRJZ




110

111

[TokazaTenbHbIC ypaBHEHHUS,
HEpaBEHCTBA C MMapaMeTpaMu
[TokazaTenbHbBIE CHCTEMBI C
napaMeTpamu

https://m.edsoo.ru/QJ4K1Y35W

https://m.edsoo.ru/M725624SQ

112

113

114

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTrpamu

Tpuronomerpuyeckue
yYpaBHEHHUS C TapaMeTpaMu

https://m.edsoo.ru/114BBN6PR

https://m.edsoo.ru/1US8V5YYB

https://m.edsoo.ru/J3E6M4KS5P

115

116

117

Tpuronomerpuueckue
HEPABEHCTBA C IIapaMeTPaMHU

TpuroHoMeTpuYECKrUe CUCTEMBI C
napaMeTpamu

[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJENIEN
pEAIbHBIX CUTYalU C IIOMOILBIO
YpaBHEHMH ¢ mapameTpaMu

https://m.edsoo.ru/KXSQIMLXW

https://m.edsoo.rt/EGQYTSCMK

118

119

IToctpoenune u ucciegoBaHue
MaTeMaTHYEeCKUX MOJeIeH
peaNbHBIX CUTYAIMI C TOMOIIbIO
CHUCTEM ypaBHEHUH C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJeIen
peaNbHBIX CUTYAIMH C TOMOIIbIO
CHUCTEM ypaBHEHUH C
napameTpamu

https://m.edsoo.ru/SYJHPEZ54

https://m.edsoo.ru/07QRW54X]J




120

121

KoHnTtposnbhast pabora: "3amauu ¢
napamerpamu”
[ToBTOpEeHmE, 0600IICHUE,

cUCTeMaTH3allus 3HaHUi:
"YpaBuenus"

https://m.edsoo.ru/AUDRLEGIH

https://m.eds0o0.ru/Q96Z4GTOB

122

[ToBTOpeHnue, 060061ICHNE,
cUCTeMaTH3aIis 3HAHWI:
"VpaBueHnus"

https://m.edsoo.ru/LDDJV3J2C

123

[ToBTOpenue, 06001ICHNE,
CHCTEMAaTH3aIus 3HaHUH
"VpaBuenus. CucteMbl
ypaBHEHUI"

https://m.edsoo.ru/0T5CT6Z9Y

124

125

126

[ToBTOpenue, 06001ICHNE,
CUCTEeMaTH3aIs 3HAHWI:
"HepaBenctpa"

[ToBTOpenue, 06001IEeHNE,
CHUCTEMAaTH3aI|sl 3HAHMIA:
"HepaBenctpa"
[ToBTOpenwue, 06001IeHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"HepaBencraa"

https://m.edsoo.ru/785E3G27D

https://m.edsoo.ru/JINOOBSEMJ

https://m.edso00.ru/S6OBDWS8RS5

127

[ToBTOpenue, o6odIIEHKE,
cucTeMaTu3anus 3HaHWM:
"IIponsBonHas u e€
npuMeHeHue"

https://m.edsoo.ru/9ZPIBFWS3

128

[ToBTOpenwme, 0600IIEHNE,
CHUCTEMaTU3alys 3HaHUH:
"I[Ipon3BoaHas u eé

https://m.edsoo.ru/ITBR16TV4




npuMeHeHue"

[ToBTOpeHnue, 06001ICHNE,
cUucTEMaTU3aIUs 3HAHWN:

129 . 1 https://m.edsoo.ru/2FTL33S5B
"IIpousBoaHas u e€
npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

130 CHCTEMAaTU3aLMs 3HAHUI: 1 https://m.edsoo.ru/20Y4E5B2P
"UnTerpain u ero npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

131 CHCTEMAaTH3aIus 3HaHUH 1 https://m.eds0o0.ru/O9UTWIKA?2
"OyHkun"
[ToBTOpEHME, 0000IIECHUE,

132 CHCTEMAaTU3aLMs 3HAHUI: 1 https://m.edsoo.ru/QY81HGQQV
"OyHkun"
[ToBTOpEHHE, 0000IICHUE,

133 CHCTEMAaTU3alMs 3HAHUM 1 https://m.edsoo.ru/8QILOYAR1
"OyHKIMN"

134 Hroroas kouTpoapHas pabora 1 1 https://m.edsoo.ru/BMDRMCOPG

135 HToroBast KOHTpoONbHAs paboTa 1 1 https://m.edsoo.ru/N7J3K1FD7

136 Hoeroperie, 0606memfe’ 1 https://m.edsoo.ru/SANNIWXOQM
CHCTeMaTh3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’IbHOﬁ NnporpaMmmasl CpeaHET0 0611161"0 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OnepupoBaTh MOHATUSMH: pALMOHAJIBLHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonsaaTe  apudmerndeckue  OmepanM ¢ pPaldOHATIBHBIMH U
JICHCTBUTEIIHBIMU YU CIIAMU

BrimonssTe HpI/I6J'II/I)KéHHLIC BBIYUCIICHUS, UCTIOJIB3YS IIpaBUJIa OKPYIJICHUA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHHUI

1.4

OnepupoBaTh MOHATHSMH: CTENEHb C LEJBIM IOKa3aTejeM, CTaHAapTHas
¢dopMa 3amucu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypajbHOW CTENECHH,
UCIOJIb30BaTh MOAXOANIYI0 (POpMY 3aIUCH JAECHCTBUTEIbHBIX UYHCEN JUIs
pELICHUs IPAKTUYECKUX 3a]1a4 U NPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOIO yTJa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHE (PyHKIUU

2.1

YpaBHEHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LIENOE,
panuoHaIbHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

22

BoinonHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUHN U pellaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BomonsaTe npeobpa3zoBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHATBHBIX
BBIDAKEHMM W peniaTh OCHOBHBIE THIIBI LEJNbIX, PalUOHAIBHBIX U
VPPALMOHAIIBHBIX YPAaBHEHNUN U HEPAaBEHCTB

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA [JII PCHICHUA MATCMATUYCCKUX
3a/laq 1 3aa4 U3 pa3JINYHbIX obOmacrei HAyKH U peaﬂBHOﬁ KHU3HHU

2.5

MogenupoBaTh pealbHbIE CHUTyallud Ha SI3bIKE ainreOphl, COCTABIATH
BBIPAXKEHHUsI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBUIO 3a1a4yM, HCCIIEIOBATh
MOCTPOCHHBIE MOJEIHU C HCIIOJIH30BAHUEM arapara aireopsl

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00IaCTh
ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aMMHO 0OpaTHbIe (PYHKIIUU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUs] ypaBHEHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKLIUH,
CTETIEHHO! (DYHKIIMU C LEJIBIM ITOKa3aTeeM
Ucnonw3oBath rpaduku (QyHKUMHA [JI HUCCIENOBAHHS IPOILECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3aJad M3 JPYruxX Y4eOHBIX NpPEeIMETOB U
pealbHO JKU3HH, BBIpaXaTh (pOpMyIamMu 3aBUCUMOCTH MEX]Ty BETMIMHAMH
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh MOHATUSMH: IIOCIEAOBATEIBHOCTD, apudMeTHueckas H
' reoMeTpHuuecKas porpeccun
40 OnepupoBaTb TOHATUAMHU: OECKOHEYHO YOBbIBaromas TeoMeTpuyecKas
' nporpeccusi, cymma 6eCKOHEYHO yObIBaIOIEeH reOMEeTPHUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIIEIOBATEIIFHOCTH PA3IMIHBIMU CIIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA IOCIEIOBATEIBHOCTEN M MPOTPeccUud s
’ pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa
5 MHOXecTBa U JIOTuKa
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEpPAIIUN Ha/l MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapaT i ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MPH PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEIENIEHUWEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJ0€ YHCIO; HCHOIb30BaTh
1.1 MPU3HAKU JEIUMOCTU LIEJIBIX YHUCEI, Pa3JIOKEHHE YHCiIa Ha IPOCThIE
MHOXKHUTENH JIJIsl PelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM IOKA3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypaTbHBIE
' JorapumMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpumeHsTH CBOWCTBA CTENMEHW s TNPeoOpa3oBaHUs  BBIPAKEHHIA,




ONCprUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPAaBHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB
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2.3

BremonsasaTe mpeoOpa3oBaHUS BBIPAKEHHM, COJACPXKALIUX JIOTapH(MBI;
ONEepPHPOBATH MOHATUAMU: JIOTapU(PMUUECKOe ypaBHEHHE M HEpPaBEHCTBO;
penaTb OCHOBHBIE THIIBI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,I[I/ITI) peIICHUA HpOCTeI;'IHIPIX TPUTOHOMCTPUYCCKHUX HCPABCHCTB
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OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH Ul PELICHUS IPAKTUYECKUX
3aj1a4

2.5

2.6

Haxonuts pemenus mpocTeHInX CUCTEM U COBOKYITHOCTEM PaliMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

MO,Z[GJ'II/IpOBaTb pCaIbHbIC CHUTyallUM Ha A3BbIKC anre6pLI, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHHUA, HCPABCHCTBA M CHUCTEMBI IIO0 YCJIOBHUIO 3a/1a4H,
HCCJIICA0BATh MOCTPOCHHLIC MOJAC/IN C UCITIOJIB30BAHHUEM aIlriapara aJIF€6pI)I

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (QYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKLHH, TOYKH HIKCTpeMyMa (YHKIMH, HauOOJIbIIee |
HaVMEHbIIIee 3HAa4eHUs (QYHKIMHM Ha MPOMEKYTKE;, HCIIONB30BaTh MX IS
uccie1oBaHus QyHKIMH, 33JaHHOU IpaduKOM

3.2
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34

OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIbHON, JOTapUPMHUUECKON H
TPUTOHOMETPUUECKUX (QYHKIMM; H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH M MCIIOJIb30BATH ISl PEIICHUs] YPAaBHEHU U HEPaBEHCTB

N300paxaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JTHHEWHBIX ypaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PEIICHUSI CHCTEMbI TMHEHHBIX YPABHEHUN
Ucnonws3oBarh rpaduku (GYyHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB W
3aBUCUMOCTEN U3 APYTUX YUeOHBIX AUCHUTLINH

4.1

4.2

Hauana matemaTnyeckoro aHaansa

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIUH;
UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHON JUIA
peleHus 3a1ad

Haxoauth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOT'O (PYHKIIUI
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4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO  JUIS  HCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMbI, MPUMEHSTHh PE3yJIbTaThl HCCIEIOBAaHUS K
MOCTPOEHHUIO IpapUKOB

Hcnonp30BaTh NMpOU3BOAHYIO A HAXOXKIEHUS HAWIYYILEro pPELIEHUs B
IIPUKIIAIHBIX, B TOM YHCJIE COLMAIBHO-2KOHOMUYECKHX, 3a7a4ax

OnepupoBaTh MNOHATHUSAMM: MEpBOOOpa3Has M HWHTErpai; MOHHUMATh
reOMEeTPUYECKUi U (PU3NUYECKHI CMBICIT HHTETpaja

4.6

HaxomuTh mepBooOpa3Hble 3JIeMEHTApHBIX (YHKINH, BBIYUCISITh HHTETPAT
o ¢popmyie Hriotona — JleliOnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIbBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYCCKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, IMPOLIEHTHI,
11 OeCcKOHEeUHbIE NepUOoANYECKHE IpoOoU. Apr(pMeTHUECKUe ONepalty ¢ palMoHaIbHbIMU
' quCcIaMu, IpeoOpa3oBaHus YUCIOBBIX BeIpaskeHU. [IpuMmenenue 1pobeii u mporeHToB
JUIs PEeLIeHUs IPUKJIaJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciel 3HaHUM U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HppAaLMOHATBHbIC YiCcia. ApuMeTHIeCKHe
1.2 omepamuu ¢ JedcTBUTENbHBIMU 4uciaaMu. lIpuGnykE€HHbIE BBIYUCIEHMS, IpaBUiIa
OKpYTJIEHHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenens ¢ mnenbiM nokaszaresieMm. CtanaaptHas Gpopma 3arnucu 1elCTBUTEIIBHOTO YUCIa.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu A€UCTBUTENbHBIX YUCEN Ul PEILCHUs
IPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JAHHbIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apuMeTnuyecKuMu
' KOPHSIMH HaTypaJbHOU CTEEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa30BaHUs
5 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHUil. OCHOBHbIE TPUTOHOMETPHUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeTon
MHTEPBAJIOB
2.4 Pemenue 1ensix 1 ApoOHO-PALMOHATBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUI U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPaBHEHUIN
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3aJa4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HU
3 @yHKUUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'padux QyHkuumu. B3aumbHo oOpaTHBIE
' GyHKIHH
39 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHkumu. Hymm dyHKImM.
' [TpomerxyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
33 CrenenHast (GyHKUHMS C HATYpaJbHBIM M LIENbIM IoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
34 Tpuronomerpudeckasi OKPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUYECCKUX (PYHKIIUN
' YHCIIOBOTO apryMEHTa
4 Haugama MmaTemMaTHyecKoOro aHajn3a
41 ITocmemoBaTeIbHOCTH, CIIOCOOBI  3aJaHUs  IIOCIEA0BATEIbHOCTEH. MOHOTOHHEIC
' [10CJIE10BATENBHOCTH
Apudmerndeckass W reomMeTpuueckas mporpeccur. beckoHewHO — yObIBarormas
49 reomerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIeOMETPHYCCKOU
’ nporpeccur. @DopMmyna CI0XKHBIX MPOLEHTOB. Vcmonap30BaHUE MPOrpeccuu st
pELICHUs pealbHbIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoecTBa U JOTHUKaA
MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [JjIsi ONHCAaHUS PEabHBIX
MIPOIIECCOB U SIBJICHUH, MPHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BEIYHCIICHUS
1.1 Hatypanbnble u nienble uncina. [Ipu3Haku AeIUMOCTH HEIbIX YHCell
1.2 CreneHs ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudm yucna. JlecaTuaHble U HATypadbHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXEeHH, coepKalux Jorapudmol
2.2 [Ipeo6pa3oBanue BbIpake€HUH, coiepKaIMX CTEIIEHU C pAallHOHAJIbHBIM [TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypABHEHUSI 1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUN. PellleHne nmpukiIagHbiX 3a7a4 ¢ HOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMATUUYECKUX 3aJ]1a4
’ W 3aJ1a4 U3 pa3IMuHbIX 00acTell HAyKH U PeallbHOM KU3HH
3 @OYHKIMH U TpaduKu
Oyuknus. [lepuonnueckue ¢yHkiuu. [IpomMexxyTKu MOHOTOHHOCTH (YHKITUH.
3.1 MakcumymMbl 1 MUHUMYMBI GyHKIMU. HawuOomnbpiiee M HauMeHbIEe 3HAUYCHUE
(GYHKIIUHN Ha POMEKYTKE
3.2 Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U rpauKu
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[oka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX Y4YEeOHBIX MPEAMETOB H
peaabHON KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepsiBabIe DyHKIIMU. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3nMeMeHTApHBIX (yHKUUNA. DOpMyINbl HAXOXKIEHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYyHKIIUI
[IpumeHeHre TPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HauOONbIIEro M HAaMMEHbBIIEro 3HaYyeHUs (YHKIMH Ha
OTpe3Ke
[IpuMeHeHnne nMpoOU3BOIHOMN /JIsI HAXOXKICHUS HAWITYYIIEro PEIICHUs] B MPUKIIATHBIX
4.5 3amadax, JUIA ONpEACNCHHs CKOPOCTH TIpolecca, 3aJaHHOro (GopMylioi wim
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. Boluricienue uHTErpaia mo

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: ONpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUU 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUW; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IMOAMHOXKECTBO, ONEpald HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEABHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHCIIe U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHU 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAbHON CTENICHH, CTETICHD C
paloHaIbHBIM TOKA3aTeNIeM, CTETEHb C JCWCTBUTEIbHBIM MOKAa3aTeNIeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YUCCII; YMCHHEC HNCII0Jb30BaTh MPU3HAKU JCINUMOCTH, HanMEHbBIITNN O6H.[I/II>1
JIenuTelh W HauMEHblee oflliee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMHU CHUCTEMaMHU
CUMCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSIMH W Jiorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IIOHATUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
YMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOIUTH apu(METHUECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATHSIMM:  MaTpuua 2x2  wu  3X3, omnpeaenuTesb  MaTpHIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YypaBHEHHS,
HEPAaBEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI IJIs PELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3InvHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIUs, aCUMIITOTHI Ipaduka
GyHKIMM, TiepBasg U BTOpas NpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOHM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHl rpapuka (QyHKIUH; YMEHHe
BBIUMCIATh  NPOM3BOJAHBIE  CyMMBI, TPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMU; YyMEHHME HaXOIUTh MHPOU3BOJIHBIC 3JEMEHTApHBIX (QYHKIHIA;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIIME W HAaWMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHMEM allllapara MaTeMaTH4eCKOro
aHaJINW3a; MPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHMS HAWIy4dILEero
pelleHnss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MUeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI PUTYP C TIOMOIIBIO




HHTCrpajia, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIHNPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs |
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734 W3 JPYTHX YYeOHBIX MPEJAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJYy BEIMYMHAMU;
MCIIOJIb30BaTh CBOICTBA U rpauKu (YHKUMH JUIsl pelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHUM, HEPABEHCTB U UX CHUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH YHpPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEINOBATH IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBIE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpeJHee apHu(pMeTHUecKoe, MeIuaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMaIKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHbIX MPOIECCOB M SBJICHUH; MPEACTABIATh
UHpOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHCJIE C MPUMEHEHHEM TIpaduyuecKux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpa)uuecKy McciaeloBaTb COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUs U TUHEHHON perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA OMNBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyJIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, MUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJNWYMHBI, (QYHKIHMHA  paCOpeneNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpeACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH TPHUMEPHl TPOSIBICHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  NEPeCTaHOBOK, OmHOM  HpIOTOHA;  yMeHHE  NPHUMEHSTHh
KOMOWHATOpHBIE (aKThl U PACCYKICHUS UL PEHICHUS 3a]ad; OIECHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYIpaHHbIN
YroJI, TPEXTPaHHBINA YIroJl, CKPEUIMBAIOIIKECS MPSAMbIC, MapaJIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy NpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCHOJIb30BATh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJENIA C TOMOILIBI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IJIOWEAAb (QUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, TPU3MBI, KOHYyCa, LUIMHApPA, O0BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyaHpOBaTH ONpEEICHUS U3y4yaeMbIX (UTyp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B INPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMO00MS, TONOO0HBIE QUTYPHI;, YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIB30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHUE BBIYUCIATH TCOMETPHYECKHUE BEIUYUHBI
(HA, yTOJ, IUIOMIAah, OOBEM, IUIONIA/b TOBEPXHOCTH), HCHOJB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHUCIIE: IJIOMIAAb MOBEPXHOCTU
NUpaMUIbl, MPU3MBI, KOHYyca, LUWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
NpSIMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbL, MPU3MBL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YIrONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHBIﬁ u KOOpJII/IHaTHBII\/’I METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3ada1 U 3a/ia4 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKU B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHWI; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOIECHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajIbHON CTENEHU
14 Crenens ¢ 1enpiM rnokaszarenaem. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesieM. CBOMCTBa
' CTETICHH
L5 CuHyC, KOCMHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JeiicTBuTenpHble 4ucna. ApupMETHUECKHE OMNepaluud ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, TPaBUia OKPYTJICHHs, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYUCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toxa3zaTenpHbIe U JOrapUPMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckrne HEpaBeHCTBA
2.9 Cucrtemsbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTpUIlbl
3 DOyHKINUH U TPaPUKH




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

>l ¢ynkuuu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINHA
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 CrenenHass (QyHKUMSA C HaTypaJlbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHknumii. CpoiicTBa  (DyHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [TponsBoaHble 31eMEHTApHBIX GYHKLINN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosaeHne HaubosblIero ¥ HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnwucarenbHast CTATUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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