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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro ooiero oOpa3oBaHMS,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBoU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIl Kypc anreOpbl M Hayal MAaTEMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHM(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIIOJB30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTHYECKOTO
aHanm3a» 00ydJaroIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblli Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUIH
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeSTEIIbHOCTH, TpeOyIoleld MpOJOJKUTEbHOM  KOHIEHTpAMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3yJibTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType ydeOHOro kypca «Anrebpa M Hadajla MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATEIbHO-MEeTOANUecKne TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO JOTIOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszjaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTeMaTHUECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTU4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIlapaToM, Y HUX MOCJIEI0BaTEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MaTeMaTHYECKON 3aJauu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenpHo-MeToIMYecKas JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHuE  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBBIE BBIpAXKEHUs, paboTaTh C MAaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCSI MHOKECTBAa HATYpalbHBIX, IENbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBbIX YHCEN, O0COOble CBOMCTBA
palroHANBHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSIMHM MX MPUMEHEHUS ISl PEllIeHUsl pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKPETH3aIHS.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEAJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
pasnene I[IporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbrate oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPpAalMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUECKUX YypPAaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapamerpsl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH ()YHKIIHH.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TakKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPAaBEHCTB. AureOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyrMMH JIMHUSMU Y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHN MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHus 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIIEOBAaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Tol cofepKaTeIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHM.

CopnepxarenpHass nuHuA «Havana MareMaTHyecKkoro aHalin3a) IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMH, OMPEACNsITh WX HAuOOJbIINEe W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH MUIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpolieccoB. JlaHHas colep)kKareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEH peajJbHbIX CHUTyalWu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4YE€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHMI paclo3HABaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONIUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIECHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPEe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOrO Kypca IIMPOKO HCIOJIb3YeTCs I PEeHIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS NPUKIAJAHBIX 3ajad
OpraHu3yeTCs B MPOIIeCcCe U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JAPOOH, IPOIICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [IpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUIM U PeaJbHOM )KU3HMU.

[eWictBuTenpHble yucia. PanuoHanbHBIE W UPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIYUCICHUMN.

Crenenb ¢ wmenabiM  nokazareneM. buHom HeroTtona. Hcnonp3oBanue
NoAXOsAIEH (OPMBI 3aIMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BEIpAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHBIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4ECKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIECIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX o0JlacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

OyHKusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTHuyHas U JAPOOHO-IIMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKLIMA 715 pelIEHUs] YpaBHEHUM.

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

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKLUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKJIATHOTO XapakTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkW paspbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUYeCKUi 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkmuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, Onepanuy HaJX MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBIICHUM, NPU PEIIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHbIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JlacTell HAayKW M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meronbl pelieHus ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS KCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUU 3aJad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOoNblIEro W HAaMMEHBUIEro  3HAYEHUU
HEIpPEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEIENICHHs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJlaHHOTO (HOPMYJION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna HaxoXk1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Heiorona-JleiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIBI0  IuddepeHIaTIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0pOBbIO (3I0pOBOE THUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryispHas (uU3NYecKass aKTUBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYIOJOOUs, HHTEpPEC K
paznuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHWIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOIHON M COIMATIBLHOM
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JUISl DPA3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble Jornueckue aeiicTBUA:

BBISIBIISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMAaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHATH, yCTaHaBIMBATh CYIIECTBEHHbBIN NMPU3HAK KJacCU(pUKALUH,
OCHOBAaHMS 1711 0000ILEHNS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3oBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAONIONEHUSAX M YTBEP)KIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHUI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlEcCa, a TakKKE BbIABUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIAT A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

O0menne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pElIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7auH;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHICHUH YYEOHBIX 3ajay, MPUHUMATh I1€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
00001aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHHUI,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy ob0yuyenuss B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MpPEIMETHBIE PE3yJIbTaThl M0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OSCKOHEYHAas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIUMCIICHUS, TIPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

OIEpUpPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUsA
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH C UeNbIMH KO3(PUIMEHTaMU, KOPHM MHOTIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CcBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 aJjid BBIYMCICHHS €ro 3HayeHus,
NPUMEHATh ONPEAEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpPHIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi T[peoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUH, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYecKrue GOpMyIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YHKUMHA, Tpapuk QyHKIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACThb ONPENEIECHUS U MHOKECTBO
3HaYeHUHN PYHKUNHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: YETHBIE M HEYETHbIE (DYHKUUH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJbllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HAaTypaJbHBIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpaXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMEeTpUyYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM IS PEIUEHUs peabHBIX 3aJad MPUKIATHOTO
XapakTepa;



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

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMNEpHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4E€OHBIX PEAMETOB;

CBOOOJHO OMNEpPHPOBaATh TMOHATHUSMU: OIpEACICHUE, TeOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

CcBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YMCEN, UCIOJb30BATh MPU3HAKU ACITUMOCTU
nenbix yucen, HOJl n HOK HaTypanbHBIX 4ncen s peleHus 3a1ad, IPUMEHSTh
anroput™ EBKknupa;

CBOOOIHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuPpMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarsb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKkue METO/IbI JIJIs PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BAaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU ABYX (DYHKIIHIA;

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

CBOOOJTHO  OINEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCIIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTPE3KE;

MCIMOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHWsS Tpoliecca, 3aJaHHOro (OpMYyJIol WIn
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUUHA ¥ BBIYHUCIATH
uHTerpa no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMEThb MpEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOX€ECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkun u rpaduku. CrenenHas GyHKIUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. s |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpa)keHUS U ” |
YpaBHEHUS
ITocnenoBaTeabHOCTH U IPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

MHOXECTBO, Oneparuy Hal
MHOKECTBAMH U UX CBOMCTBA

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/bHbIE pecypChl

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

Huarpammsl Ditniepa-Benna

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

[TpumeHeHne TeoOpeTHKO-
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 PEIIEHUS
NPUKJIAJIHBIX 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

Mopynpe JEeMCTBUTEIBLHOTO YHCIIA
U €ro CBOMCTBA

[TpuG>xEHHBIC BEIYMCIICHHUS],
MpaBWIa OKPYTJIECHUS, MPUKHJIKA
Y OLICHKA pe3yJbTara
BBIYHCIICHUH

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-pAIMOHATBHBIX
yYpaBHEHU 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/YE28L.0QQJ2

14

OCHOBHBIE METO/IbI pEIICHUS
HEJBIX U APOOHO-pAIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/Z395M64DM

15

16

17

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

MHorousneHs! ¢ HeIbIMHA
koadpunmentamu. Teopema
Buera

Pewienue cucreM JIMHENHBIX
YpaBHEHUNU

https://m.edsoo.ru/PBIEYHJZF

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

18

Pemenne cucreM TUHEHHBIX

https://m.edsoo.ru/ICEJDO5SGK




19

20

21

ypaBHEHU M

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUM. OnpenenuTesb
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
pELIEHHsI CUCTEMbI JTMHEHHBIX
YpaBHEHUU

https://m.edsoo.ru/BAM2QCKWEF

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 npuknaaHeix 3aaa4 ¢
ITOMOTIITbI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUH

KonTponbhas pabota:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpatHbie
¢ynkunu. Komnosunus ¢pyHkunit

I'paduk pyHKIHN.

https://m.edsoo.ru/A9H81W33G

https://m.edsoo.ru/OHOPJ57VZ

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

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




27

28

DneMeHTapHbIe TPeoOpa30BaHUS
rpaduxoB QyHKINH

Ob6unacTh ornpeneneHus u
MHO>KECTBO 3HaU€HUH (yHKIUH.
Hymu pynkmuu. [TpoMexyTku
3HAK MTOCTOSIHCTBA

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

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RIGX4

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkumu. Haubonpmee u
HavMeHbIIee 3HaueHnEe (PYHKIINU
Ha IPOMEXKYTKE

https://m.edsoo.ru/Z0MN672NG

30

31

32

33

JInnelinas, kBagpaTuyHas U
IpoOHO-NMHEeNHas QYHKIUU
DIEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOEHUE TpauKOB ITUX
byHKIMMA

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
HOCTPOEHHE TPAPHUKOB ITUX
byHKIMI

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.
bunom HeroroHa

CrenenHast GyHKLUSA C
HaTYpaJIbHBIM U LEJIBIM

https://m.edsoo.ru/K6XLQ4UJX

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




36

nokaszarenem. E€ cBoiicTBa u
rpaduk

KonTponbhas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa U rpaduk"”

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

37

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOICTBa

https://m.edsoo.ru/VEMYOBICV

38

39

40

41

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
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/GMO7CPCQOQG

42

HppanmonaibHble ypaBHEHMUS.

OcHOBHBIE METOIbI PELLICHUS
MPPALMOHAJIBHBIX YPABHEHUN

https://m.edsoo.ru/DHW5QA79M

43

44

HppauroHanbHbIE ypaBHEHMUS.

OcHOBHBIE METO/IbI PELIEHUS
MPPALMOHAIBHBIX YPABHEHUN

WppanuonansHble ypaBHEHUS.

OcHOBHBIC MCTObI pCHICHUA

https://m.edsoo.ru/DN896TF02

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




45

UPPALMOHATILHBIX YPaBHEHHM

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHUU UPPALOHATBHBIX
ypaBHEHU M

https://m.edsoo.ru/O2VV516B4

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHNHU MPPALUOHAIBHBIX
YpaBHEHUI

https://m.edsoo.ru/RPXZVFMHT

47

48

49

50

PaBHOCHIBHEBIE nepexoanl B
PCIICHNU MPPAUOHAJIBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELIEHUH UPPALMOHATBHBIX
ypaBHEHUI

CaoiicTBa U rpaguK KOpHS n-oi
CTerneHH KaK (QyHKIIMH 0OpaTHOM
CTETEeHH C HATypaIbHBIM
MoKazaresieM

CaolicTBa U rpauK KOpHS n-oi
CTETEeHU KaK (yHKIUU 0OpaTHOMN
CTETIEHU C HAaTYpaJbHBIM
nokasaresieM

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

https://m.edsoo.ru/O87Z1L0E2K

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

https://m.edsoo.ru/JOHAUMLOM

51

KonTponbnas pabora: "CsoiicTBa
U TpaduK KOPHS N-OW CTENEHHU.
WppannonanbHbie ypaBHeHHA"

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/HFJPEPWL9




54

55

CreneHsb ¢ paliMOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

[ToxazarenbHast pyHKLIUS, €€
CBOiicTBa U rpaduk

https://m.edsoo.ru/HDVGSNJIT

https://m.edsoo.ru/T7TGPDUVRM

56

Hcnonb3oBanue rpaduka
(byHKUIMU 1715 peIieHust
YpaBHEHUI

https://m.edsoo.ru/NII11711BM

57

58

59

Hcnonb3oBanue rpaduka
GyHKINY 1715 peeHust
ypaBHEHUI

[ToxazarenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PEILIECHUS
IIOKa3aTeJIbHBIX YPaBHEHUU

IToka3zaTennHEIC YpaBHCHHA.

OCHOBHBIE MCTOJbI PCHICHUA
IMOKa3aTCJIbHBIX 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 YPAaBHEHUN

https://m.edsoo.ru/YWT7H88GT7

61

62

63

KonTponbHnas padora:
"ITokazaTenpHast QyHKIIHS.
[TokazarenbHble ypaBHEHUS"

Jlorapudm uncna. CoiicTBa
norapupma
Jlorapugm umncna. CoiicTBa
Jorapudpma

https://m.edsoo.ru/HNIC60AKS

https://m.edsoo.ru/E2G7K9QW6

https://m.edsoo.ru/I92RS5SMOM

64

Jlorapudm uucmna. CoiicTBa
norapupma

https://m.edsoo.ru/EMCQ4R3B7




I[CCSITI/I‘IHLIG W HaTypaJIbHbIC

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

J0rapupmbl
€CSATHUYHbIC U HATypaJIbHbIE

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

67 https://m.edsoo.rt/OQFIWHEXS
coJepKaIiX JOTapr(pMbI
[IpeoOpa3zoBanue BhIpaKEHUH,

68 https://m.edsoo.ru/LXMJ44QAU
COJepKAIINX JIOTapH(PMbI
[IpeoOpazoBanue BbIpaKEeHHIH,

69 https://m.edsoo.ru/EP6U39XNM
CoJIeprKalIuX Jorapudmol
Jlorapudmudaeckas KIus, €

70 up b ymxn https://m.edsoo.ru/STW3GXDH6
CBOWCTBA U TpapuK
Jlorapudmuueckas QyHKIMs, €€

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

72 (byHKLINU 1715 pelieHust https://m.edsoo.ru/VSLWTS50G
yYpaBHEHUU
Hcnons3oBanue rpaduka

73 GYHKIUM 15T PEIICHUS https://m.edsoo.ru/5SCIKV1ZUF
yYpaBHEHUU
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS https://m.eds0o.ru/STONRDYGS
norapu(MUIECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METO/IbI pELICHUS https://m.edsoo.ru/22FDXMI4S
norapu(MUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEeHHUS.

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

OcHOBHBIC MCTOJbI pCHICHUSA




77

Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelieHuu JorapupMUIEcKuxX
ypaBHEHU M

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

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peieHnn JorapupMIUIEcKuX
ypaBHEHUI

https://m.edsoo.ru/OVYGSNTLD

79

80

81

KonTtponshas pabora:
"Jlorapudmuyeckast pyHKIIUS.
Jlorapugmuueckue ypaBHeHUS"

CI/IHYC, KOCHUHYC, TAHI'CHC U

KOTAHI'CHC YHUCJIIOBOT'O apryMCHTA

CuHyc, KOCUHYC, TAHT€HC U

KOTAHI'CHC YHUCJIIOBOT'O apryMCHTA

https://m.edsoo.ru/ISPXC5ZEA

https://m.edsoo.ru/YAGEE8VC3

https://m.edsoo.ru/FOW5Q8FFL

82

83

84

85

ApKCHUHYC, apKKOCUHYC U
ApPKTAHTE€HC YHCIIOBOTO
aprymeHTa

ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, ONPEICIICHUE
TPUTOHOMETPHUECKUX (PYHKIIHIA
YUCJIOBOTO apryMEHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUH
YKCIIOBOTO apryMeHTa

https://m.edsoo.ru/A20WOVOPY

https://m.edsoo.ru/9A0XNXSJO

https://m.edsoo.ru/YA3XPQ1JL

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




OCHOBHBIE TPUT'OHOMETPHYCCKUEC

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

87 CHOBHAIS TPHTOHOMCTPIROCHH https://m.edsoo.ru/TBSBG5ATI
bopMyIBI
OcHoBHbIE OHOME €CKue

88 HOBHHE TPHTOHOMETpHTCKH https://m.edso0o.ru/CS5YUBTBTC
bopmybl
OCHOBHBIE TPUTOHOMETPUYECKUE

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

90 TPUTOHOMETPUYECKUX https://m.edsoo.ru/UIMI1UJ V]
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 mﬂeHHeTpHFOHOMeTqueCKHX https://m.edsoo.ru/LGDUR382T
ypaBHEHUU
Pemenne OHOME ec

95 HHeHH Tpnr HOMETpHHeckiX https://m.edsoo.ru/POQLVEZ6JE
ypaBHEHU
Pemienne TpuroHOMeTpUYECKUX

96 \,p P https://m.edsoo.ru/QOK5GFEZ7H
ypaBHEHU
P

97 SHICHHC TPUTOHOMETpHHACCRIX https://m.edsoo.ru/YROSD8PZS5

YpaBHEHUNU




98

99

Pemenne TpuroHoMeTpHUYECKUX
ypaBHEHUI

Pemmenuie TpUroHOMeTpHUUECKUX
ypaBHEHUM

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

https://m.edsoo.ru/UNBWCNDW

100

101

102

103

104

Pewienne TpuroHOMeTpU4YECKUX
ypaBHEHUI

KoHntposbnas padora:
"TpuroHomeTpuyecKkue
BBIPOKECHUS U
TPUTOHOMETPUUECKHUE
ypaBHeHUs"
ITocnenoBaTeNbHOCTH, CITOCOOBI
3aJIaHus OCJICA0BATEILHOCTEH.
Meto MmaTemMaTHIECKOI
WHIYKIIUU

MOHOTOHHBIE U OTpaHUYECHHbIE
nocJeoBaTeabHOCTH. McTopus
aHanu3a OCCKOHEYHO MaJjIbIX

Apudmernueckas Iporpeccus

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

https://m.edsoo.ru/IF11SN76Q

https://m.edsoo.ru/SVMC7JBEV

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/SORWO2V1E

105

106

['eomeTrpuueckas nporpeccust

beckoneuHo yobiBaromiast
reoMeTpHuuecKas Iporpeccus

https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

107

Cymma OeckoHEYHO yObIBaroIiei
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/UMIH7BTW?2

https://m.edsoo.ru/CEY72CW58




poct. Hucio e. Popmyina
CJIOKHBIX MPOIIEHTOB

Hcnons3oBanne IporpeCcCruu AJisd

110 pelIeHUs pealIbHBIX 3a7a4 https://m.edsoo.ru/ARPHBDA4Y 1
MIPUKJIAHOTO XapaKkTepa
KonTtponbHas pabora:

111 "ITocnenoBaTeILHOCTH U https://m.eds0o.ru/SQWRKXOHP
nporpeccun”
HenpepriBHble KIIMA U UX

112 'pep Py https://m.cdsoo.r/MCCSN1579
CBOICTBA
Touka pa3pbiBa. ACUMITOTHI

113 . https://m.edsoo.ru/BXCPICRNV
rpadukoB QyHKINN
CaoiicTBa KL

114 Pym hitps://m.eds0o.r/DP10ESGVN
HEIPEPHIBHBIX HAa OTPE3KE
CaoiicTBa KLU

115 ymx https://m.edsoo.ru/CCXH3TPSB
HETIPEPBIBHBIX HA OTPE3KE
Mertoa HHTEPBAJIOB IS PELICHUS

116 sl HHTEP AP hitps://m.cds0o.r/A364LEWCO
HEPABEHCTB
Meton nHTEPBAJIOB IS PENICHUS

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

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

119 HENPEePbIBHBIX (DYHKIMHA 115 https://m.edsoo.ru/VAMMSCCCD
pelieHus 3aaaq
IIpuMeHeHne CBOWCTB

120 HENpepbIBHBIX (QYHKIMHA 17151 https://m.edsoo.ru/ZR5Z207R4

peHiCHUs 3a1a4




[TepBast u BTOpas MpoOU3BOIHBIE
byHKIIUN

Onpenenenue, reOMETPUIECKUN
CMBICJI POU3BOAHOMN

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

122 1 https://m.edsoo.ru/1YSJQ5NXT

Onpenenenue, GU3NIECKU

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

CMBICJI TPOU3BOIHOM
VYpaBHeHuUEe KacaTeIbHOU K
rpaduky QyHKIHH
YpaBHeHHe KacaTeabHOU K
rpaduxy GyHKIUN

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

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

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIII

[Tpon3BOIHBIC dTIEMEHTAPHBIX
byHKIMI

[TpousBoHAs CYMMBI,

128 MIPOU3BEIEHHUS], YACTHOTO U 1 https://m.edsoo.ru/H13R90OF8T
KOMIO3UIINHU (PYHKIIHIA

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

127 1 https://m.edso0.ru/OX3T11GG2

[IponsBoHasA cymMBl,
129 MPOU3BEJCHHUS], YACTHOTO U 1 https://m.edsoo.ru/CIXJYCLAP

KOMITO3UIIUH (DYHKIIHI

[IponsBoHasA cymMBl,
130 MIPOU3BEICHHUS, YACTHOTO 1 1 https://m.edsoo.ru/401 LVIEZL

KOMIO3UIINHN (PYHKIIHHA

KonTtponbhas pabora:

131
"ITponsBogHas"

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

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




[ToBTOpEHmE, 0600IICHNE,

133 cUCTEeMaTu3aIlus 3HAHHUM: 1 https://m.edsoo.ru/RI36TWPAT
"Oyakuun"
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 KIIACC

Ne
n/n

Tema ypoka

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

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
H3Yy4YeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIC PeCypChl

https://m.edsoo.ru/E9SB1SYNM

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

https://m.edsoo.ru/ W7FOW9ADE

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

https://m.eds0o0.ru/N61EYOQXN

[TpumeHeHne MpOrU3BOTHOM K
MCCIIeI0BaHMIO (QDYHKIIMI Ha
MOHOTOHHOCTBH U OKCTPEMYMBI

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

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

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

Haxoxnenne HanbopIero u
HAaUMEHBIIIETO 3HAUEHUS
HenpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/CSANWBULB

Haxoxnenne HanOoIbIIETO 1

https://m.edsoo.ru/HQU4R7TC7




10

11

HAMMEHBIIETO 3HAUCHHUS
HENpPEepbIBHON (PYHKIIUHU HA
OTpe3Ke

Haxoxnenue Haubobiero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (YHKIIUU HA
OTpEe3Ke

Haxoxaenne Hanbomnpiiero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxaenne HanOoIbIIEro U
HAaUMEHBIIIET0 3HAYECHUS
HENpephIBHON (YHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/BEOSWXUF3F

https://m.edsoo.ru/FI1C58HIG

https://m.edsoo.ru/IEEIH61Y7

12

Haxoxxnenne HanOopIIero u
HaMMEHBIIETO 3HAUYECHUS
HENpephIBHON (DYHKIIUU HA
OTpE3Ke

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

13

[IpuMeHeHne pon3BOHOM s
HaXO0X/ICHUS HaWTy4Ilero
pEILIeHNUs B IPUKIAIHBIX 3a7a4ax

https://m.edsoo.ru/ZMPEN7APJ

14

15

[IpumeneHnre npou3BOIHOM IS
HaXO0K/ICHUS HAWTyUIIIETO
penieHus B MPUKIATHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM IS
ONPENEIIEHUS CKOPOCTH U
YCKOpEHHS ITPOIIECCa, 3aJaHHOTO
dbopmyroi uiu rpaguKoM

https://m.edsoo.ru/JQ4T53RWS

https://m.edsoo.ru/IJOCONWS57




[IprumeHeHue nporu3BOIHOMN 11t
ONpeJIeJICHUsI CKOPOCTH U

16 https://m.edsoo.ru/HXTRI77AS
YCKOPEHHS IIpoliecca, 3aIaHHOTO
dbopMmyIoit uiu rpadpuKomM

17 Kommozurus ¢hyHKImii https://m.edsoo.ru/0OD1VDOCOZ

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

19 Kommozurus ¢hyHKImii https://m.edsoo.ru/LGNJMKS00
I'eomerpuueckue oO6pa3sl

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

21 YpaBHEHUI Ha KOOPAUHATHOU https://m.edsoo.ru/RWWLNFOGR
MJIOCKOCTH
KonTponbhas pabora:

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

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

24 ¢bynkuuit. [IpaBuna HaxOXKAEHUSA https://m.edsoo.ru/JU3413GVM
epBOOOPA3HBIX
[TepBooOpa3zHbIe FIEMEHTAPHBIX

25 bynaknuii. [TpaBuna HaxoxaeHUS https://m.edsoo.ru/EN7VYQ15Z
epBOOOPA3HBIX
Hurerpai. I'eomerpuyeckuii

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

27 https://m.edsoo.ru/4R9TWIZ52

uHTerpaa mo popmysne




28

Hgerorona-Jlelioauna
Brrunciienue onpenenéHHoro
UHTEerpaia mo popmyse
Hgerorona-Jlelioauma

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

29

[IpuMeHneHnue nHTETpaNa s
HAaXO0KJICHUS IIJIOIAAEH IUIOCKUX

(uryp

https://m.edsoo.ru/MU24JJVID

30

31

32

[IpumeHnenue nHTETpaNa s
HaXO0XJIeHUS 00BbEMOB
TCOMETPHUCCKUX TEIl

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

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

https://m.edsoo.ru/GV6VHSESLS

https://m.edso00.ru/GQOI8P1PX

33

Marematnueckoe
MOJICIUPOBAHUE PEATbHBIX
MIPOIIECCOB C MOMOIIIBIO
nudepeHIaTbHBIX YpaBHEHUN

https://m.edsoo.ru/LLIDKMSOC

34

35

KonrtpomnbHas padora:
"IlepBoobOpazHas u uaTerpan"”
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBa U rpauku

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

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

36

Tpuronomerpuueckue GyHKIINH,
UX CBOMCTBA U rpapuku

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

37

38

Tpuronomerpuyeckue GyHKIINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBa U rpauku

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

https://m.edsoo.ru/CNQLICBYR




39

40

41

42

43

44

Tpuronomerpuueckue QyHKIUH,
UX CBOMCTBA U rpaduku

Ot60p KOpHEH
TPUTOHOMETPHUYECKHIX
YPaBHEHHIA C IIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

OTt60p KOpHE
TPUTOHOMETPHUYECKIX
YPaBHEHHI C IIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

OTt60p KOpHE
TPUTOHOMETPHUYECKHX
YPaBHEHHIA C IIOMOIIBIO
TPUTOHOMETPHUECKOH
OKPYXHOCTH

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

Pemienne TPUTOHOMCTPHUCCKUX
HCPAaBCHCTB

https://m.edsoo.ru/JYONTMOIS

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

https://m.edsoo.ru/EY67USIYI

https://m.edsoo.ru/60J90ZI1 W

https://m.edsoo.ru/NPGOZIWAL

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 'paduku
TPUTOHOMETPUUECKUX KLU,

48 P P Pymicu https://m.edsoo.ru/STH7IN1DTD
Tpuronomerpudeckue
HepaBeHCTBA"
OCHOBHBIE METO/IbI pELICHUS

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

50 https://m.eds0o0.ru/0KOI4NONY
MOKa3aTeJIbHBIX HEPABCHCTB
OCHOBHBIE METO/IbI pEIICHUS

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

52 https://m.edsoo.ru/S16YSE1UA
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.edso0o.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

MUPPALMOHAJIBHBIX HEPABEHCTB




OCHOBHBIE MCTOJBI pCIICHUA

60 https://m.edsoo.ru/SOOR8V677
UPpalMOHATILHBIX HEPABEHCTB
I'pacdmueckne MeToabl peELIEHUS

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

62 pad AIbl pettien https://m.edsoo.ru/SDTMHOBIG
UPPAIMOHATIBHBIX YPABHCHHIA
I'pacdmueckne MeToabl peELIEHUS

63 pag ARLP R https://m.edsoo.ru/PWKS5FHR 11
MOKA3aTeIbHBIX YPaBHCHUN
I'paduueckne MeToabl peLIeHUsS

64 pad ARLD https://m.edsoo.ru/4W297ZJPZ4
MOKa3aTeIbHBIX HEPABCHCTB
I'padugeckue MeTOILI PENICHUS

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

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

67 pad ARLD https://m.edsoo.ru/DQOJPAM3S
JorapupMUUECKUX HEPABEHCTB
I'paduueckne METOBI pemIeHUs

68 MOKa3aTeIbHBIX 1 https://m.eds0o.ru/2NOQX4IT5
norapu(MUUECKUX YpaBHEHUN
['padmyeckue METOABI pelIeHHs

69 MOKAa3aTeIbHBIX 1 https://m.edsoo.ru/WN60ON936V
norapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTobI penieHus

70 MOKa3aTelIbHbIX U https://m.edsoo.ru/5285JJ231
norapu(pMHUUECKUX HEPABEHCTB
['padmaeckue METOIBI pEIICHHS

71 IMOKA3aTCIbHBIX U https://m.edsoo.ru/H7RCFPHRQ

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




72

73

74

75

KonrpomnbHas pabora:
"UppanuoHaibHbIE,
IIOKa3aTeNbHbIE U
JorapupMHUECKUE HEpaBeHCTBA"

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

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA257Z

https://m.edsoo.ru/NXW7I0PUS

https://m.edsoo.ru/13KL.U4DRU

76

77

78

79

Apudmerndeckne onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

N300paskeHre KOMIUIEKCHBIX
4yyceln Ha KOOPAMHATHOU
IUIOCKOCTH

N300paxeHre KOMITJIEKCHBIX
Yyucel Ha KOOPAMHATHOM
MJIOCKOCTH

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

https://m.edsoo.ru/4MH5SJ9B0

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.rt/YCWOXQ3E6

https://m.edsoo.ru/M33HA2FT9




H TCOMETPHUUICCKUX 3aaa4d

KonTtponsHas pabora:

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

83 Harypanbnble u nenbie yncina https://m.edsoo.ru/6L.53POCIQ

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

85 https://m.edsoo.ru/XD2VU8Y 18
JIETUMOCTH 1IEJIBIX YHCENT
[IpumeHeHue npu3HaKoB

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

87 genuMocTH 1enbix uucelr: HOJl u https://m.edsoo.ru/U549]JT5GI
HOK
[IpuMeHeHne npru3HaKkoB

88 nenuMoctH nenbix uucen: HOJ u https://m.edsoo.ru/RITIFXZWU
HOK
[IpuMeHeHne npru3HaKkoB

89 IEIUMOCTH LIEIBIX YUCET: https://m.edsoo.ru/SENDP0C4 1
OCTaTKH 0 MOJYJIIO
[IpumeHeHne MPU3HAKOB

90 JEIIMMOCTH LEJIBIX YUCEeT: https://m.edsoo.ru/LNZN330RG
OCTaTKH 0 MOJYJIIO
[IpumeHeHne MPU3HAKOB
NEIUMOCTH LIEABIX YHCET:

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

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

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




94

ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBI 1 CUCTEMBbI-CJIEICTBUS

Cucrema n COBOKYITHOCTb

ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIe/ICTBUS

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

95

OcHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
palOHaIbHBIX YPABHEHUN

https://m.edsoo.ru/CKESHUS7T

96

97

98

99

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
VUPPALMOHAJIBHBIX YPABHEHUN

OcHOBHBIE METO/BI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPaBHEHU

OCHOBHBIE MCTOJbI PCIHICHUA
CHUCTEM U COBOI(YHHOCTCI‘/’I
MMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

OcCHOBHEBIC MCTOBI pCHICHUA

CUCTEM U COBOKYITHOCTEM
Jorapu(pMHUUECKUX ypaBHEHUH

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

https://m.edsoo.ru/5SIZ5SAIVWZ

https://m.edsoo.ru/VUDYFBU4C

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

100

OcHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
Jorapu(pMUUECKUX ypaBHEHHM

https://m.edsoo.ru/XIK82R4Y3

101

IIpuMeHeHne CuCTeM K PEIEHUIO
MaTeMaTUYEeCKHX 3a/1a4 U 3a]1a4
U3 pa3IMuHbIX o0JacTel HayKu U
pEATbHOM )KU3HH,
MHTEPIIPETALNS TOJTy4E€HHBIX

https://m.edsoo.ru/FVBQN9ARO




102

103

104

105

pe3yJIbTaTOB

[IpuMeHeHne cucTeM K pereHuo
MaTeMaTUYeCKUX 3a7a4 U 3a7a4
U3 pa3IMyYHbIX 00JacTel HAyKH U
peanbHON KU3HU,
MHTEPIIPETALNS TOJTYIEHHBIX
pe3yJIbTaToB

[TprMeHeHnEe HEPaBEHCTB K
PELICHUIO MaTEMAaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 pa3InyHbIX
oOractell HAyKH U pealibHOI
YKU3HU, UHTEpIpeTaLus
MOJIyYEHHBIX PE3y/IbTaTOB

KonTponbnas pabota: "CucremMsl
paloHaIbHbIX,
MPPALMOHATIBHBIX
MOKa3aTeIbHBIX 1
norapu(MUUECKUX ypaBHEHUN"

PanmonanbHble ypaBHEHUS €
napameTpamu

https://m.edsoo.ru/BS2BRDQ8D

https://m.edsoo.ru/KEPYP4ACG

https://m.edsoo.ru/PY1IEYYY4M

https://m.edsoo.ru/BVE4CV90B

106

PanuonanbHbie HEpaBEHCTBA C
rapaMeTpamMmu

https://m.edsoo.ru/AX7UKVAVW

107

108

PanmmonansHBIE CHCTEMBI C
rnapaMeTpamMmu
HppauronaibHble 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
ypaBHEHHUS C TapaMeTpaMu

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

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

https://m.edsoo.ru/J3E6M4K5P

115

116

117

Tpuronomerpuueckue
HEPABEHCTBA C IIapaMeTPaMHU

TpuroHoMeTpuYECKrUe CUCTEMBI C
napaMeTpamu

[TocTpoenue u uccnenoBanue
MaTEMaTUYECKNUX MOJENIEN
pEAIBHBIX CUTYalUi C IIOMOILBIO
YpaBHEHMH ¢ mapameTpaMu

https://m.edsoo0.ru/KXSQIMLXW

https://m.edsoo.rt/EGQYTSCMK

118

119

IToctpoenune u ucciegoBaHue
MaTeMaTHYeCKUX MOACIeH
peaNbHBIX CUTYAILMI C TOMOIIbIO
CHUCTEM ypaBHEHUH C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJENen
peaNbHBIX CUTYALMI C TOMOIIBIO
CHUCTEM YpaBHEHUH C
napameTpamu

https://m.edsoo.ru/SYJHPEZ54

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




120

121

KoHnTtposnbHas pabota: "3amgauu ¢
napamerpamu”

[ToBTOpEeHmE, 0600IICHUE,
CHCTeMaTH3alys 3HAHMI:
"YpaBHenus"

https://m.edsoo.ru/AUDRLEGIH

https://m.edsoo.ru/Q96Z4GTOB

122

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIis 3HAHWI:
"VpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C

123

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

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

124

125

126

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

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

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

https://m.edsoo.ru/JINOOBSEMJ

https://m.edso00.ru/S60OBDWS8RS5

127

[ToBTOpenue, o6odIIEHKE,
cucTeMaTu3anus 3HaHWM:
"ITponsBoHas u eé
npuMeHeHue"

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

128

[ToBTOpenwme, 0600IIEHNE,
CHCTEeMAaTH3aIus 3HaHUH
"ITpousBoaHas u eé

https://m.edsoo.ru/ITBR16TV4




npuMeHeHue"

[ToBTOpeHnue, 06001ICHNE,
cUucTEMaTU3aIUs 3HAHWN:

129 . 1 https://m.edsoo.ru/2FTL33S5B
"[IpousBoHas U €&
npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

130 CHCTEMAaTU3aLMs 3HAHUI: 1 https://m.edsoo.ru/20Y4E5B2P
"UuTerpan u ero npuMeHeHue"
[ToBTOpenue, 060061ICHNE,

131 CHCTEMAaTH3aIus 3HaHUH 1 https://m.edsoo.ru/O9UITWIK A2
"OyarIun"
[ToBTOpEHME, 0000IICHUE,

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

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

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/SANNIWXQM
CHCTeMaTh3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTATbl 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Uucna 1 BEIUKUCICHUS

1.1

OnepupoBaTh MOHATUSMM: pALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonuaTe  apudmerndyeckue  OnmepanMM € PaldOHAIBHBIMH U
JICHCTBUTEIIHBIMU YU CIIAMU

BrimonHaTe HpI/I6HI/I)KéHHLIe BbBIYUCIICHUS, UCTIOJIb3YA IIpaBUJIa OKPYIJICHUA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATHSMH: CTENEHb C LEJBIM IOKa3aTejeM, CTaHAapTHas
¢dopMa 3amucu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyIla  4epe3  OOpaTHbIE
TPUTOHOMETpHUYECKHE (PYHKIUN

2.1

YpaBHEHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPAaBHEHHME, HEPABEHCTBO, LIENOE,
panuoHaIbHOE, UPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

22

BoinonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPUYECKNE YPABHEHUS

2.3

24

BoimonHATe npeobpa3zoBaHus LENbIX, PAMOHAIBHBIX U MPPALMOHAIBHBIX
BBIDAKEHMM W pelaTb OCHOBHBIE THUIIBI LEJIBIX, PAalUOHAIBHBIX U
VUPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUUYCCKUX
3a/laq 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MogenupoBaTh pealbHbIE CHUTYalldd Ha SI3bIKE€ ainreOphl, COCTABISATH
BBIPAKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCIOBHUIO 3a7a4M, HUCCIEN0BAaTh
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM arapara alireopsl

3.1

OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMU: (QYHKIHUS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh
ONpeNeieHuss W MHOMKECTBO 3HaYeHMH (QyHKIuM, rpaduk ¢GyHKIUH,



B3aUMHO 0OpaTHbIe QYHKINN

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

32 (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN 119 pEIICHUS] ypaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUYHONW (PYHKIIUH,
CTETICHHOW (DYHKITUH C [IEJTBIM TTOKa3aTeieM
Hcnonw3oBath rpaduku (QyHKUMHA S HCCIENOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHOM JKMU3HH, BBIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETHIMHAMHU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TMOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckass u
’ reoOMeTpUYEeCcKasi MPOrpeccuu
40 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YyOBIBArOIIas TreoMeTpuyecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yOBbIBAIOIIeH reOMETPHUECKON MPOTPECCHH
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTEIbHOCTE U  Mporpeccuid  amis
’ pelIeHus: peasibHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEpPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJjig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
pPEeIMETOB
53 OnepupoBaTh  TMOHSATHUSAMH:  ONpENETICHHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOTrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypaJbHOE, IIE€J0€ YHCIIO; HCIOJIb30BATh
1.1 MPU3HAKU JEIUMOCTU LEJBIX YHUCEJ, DPa3JIOKEHUE YHCIIAa Ha IPOCThIE
MHOXKHUTENH JIJIsl pEelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM IOKA3aTeIeM
13 OnepupoBaTh MOHATHSIMHU: JOrapudM dYucia, AECITUYHBIC M HATypalIbHbBIE
' JorapumMel
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumensaTh CBOICTBa CTeMEeHW Ml MPEoOpa3OBaHHs  BBIPAKCHHH,



ONCprUpoOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPAaBHCHUC U HCPABCHCTBO,
pe€iaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHI/Iﬁ U HCPaBCHCTB

22

2.3

BremonsaTte mpeoOpa3oBaHUS BBIPAKEHHM, COJACpXKALIUX JOTapu(MBbI;
OIIEpPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB PEIICHHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUYCCKHNX HEPABCHCTB

24

OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUU U €€ PEILECHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemeHus mIpoCTEUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUd Ha s3blKe anreOpbl, COCTABIAThH
BBIPAXCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H
HaMMEHbIIIee 3HAa4eHUs1 (YHKIMHA HA TMPOMEXKYTKE; HMCIOJIB30BATh WX JUISA
uccienoBanus (QyHKIMH, 3aJaHHON rpaduKoM

3.2

33

34

OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIbHON, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKMX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IJIOCKOCTH U MCIIOJIb30BATh JUIS PEIICHHs] YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM IIOCKOCTH IpaUKU TUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PELLICHUS CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonws3oBarh rpaduku  GYHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB U
3aBUCHUMOCTEN U3 APYTrUX YUeOHBIX AUCHIUTUIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (PYHKIMS, IPOU3BOIHAS (PYHKIUHY;
UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHON JUIA
peleHus 3a1ad

Haxomute  mpou3BoaHble  3JIEMEHTApHBIX  (QYHKIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BECHHS], YACTHOTO (PYHKIUH

43

4.4

4.5

Hcnonp3oBath  NpOM3BOAHYIO  JUIsl  MccienoBaHUS — (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIEIOBAHUS K
MOCTPOEHHUIO IPpapUKOB

Hcnonp30BaTh NMpOU3BOAHYIO ISl HAXO0XKJIEHUS HAWIYYIIErO pPELICHUS B
IIPUKIIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHX, 3a7ja4ax

OHCpI/IpOBaTB INOHATUAMUN: nepBoo6pa3Ha${ U HUHTCrpajl; IIOHHUMATb
I‘eOMCTpI/I‘-ICCKI/Iﬁ )51 (I)H3PI‘-I€CKHﬁ CMBICJI UHTCI'paJia

4.6

Haxoautbs nepBooOpa3Hble AJIeMEHTapHBIX (YHKIHH, BBIYUCISATH UHTETPaj
no popmyne Hetotona — Jleitonuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIbBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYCCKOI'O aHaIM3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHBIE M JIECATUYHbIE JApOOU, MPOLIEHTHI,
11 OeckoHeUYHbIE Mepuonyeckue apoou. ApudmMeTndeckue onepanuy ¢ palroHaIbHBIMU
' qrclaMU, IpeoOpa3oBaHus YHCIOBBIX BbipaxxeHH. [IpuMenenue apobeii U MpoLeHTOB
JUTSI pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U peallbHOM JKU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPANIMOHAIBHEIC YnciIa. ApUPMETHICCKHIE
1.2 | omepauuu ¢ AeHCTBUTENbHBIMU yHuclIaMd. [IpuOMmkEHHBIC BBIUMCIICHUSA, IMPaBUIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenenb ¢ niensiM nokaszareneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosmiet Gopmbl 3aluch ACHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IPAKTUYECKUX 3a7ad U NPEACTaBIECHUS JaHHbIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apu@meTnuyecKuMu
' KOPHSIMU HaTypaJlbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa30BaHUs
5 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmysl
)3 VYpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenne TpUrOHOMETPUYECKUX YPABHEHUM
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHU U TpapUKU
31 Oyukius, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmun ¢dyHknum.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKINN
3.3 CrenenHas (QpyHKIMS ¢ HATypaJIbHBIM U LIeJIbIM MokazateneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENCHUE TPUTOHOMETPUUYECKUX (DYHKIUH
' YHCIIOBOTO apryMEeHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
Apudmernueckass U reoMerpuueckas mporpeccuu. beckoHeyHo —yObIBaroIas
4 |~ TEOMETpHYECKasd NPOrpeccHs. Cymma OeckOHEYHO YOBIBAaIOIIEH TIeOMETPHUYECKON
' nporpeccur. ®dopmyna CIOXKHBIX IpOUEHTOB. lcnonp30BaHuWE NPOrpeccUM Ul
pellIeHNUs PeabHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHo>xecTBa U JIOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHCAaHUS pPeaIbHbIX
MIPOLIECCOB U SBJICHHM, PU PEIICHUH 3aa4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
52 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYHCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
1.2 CreneHs ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXEeHH, CoepKalUuX Jorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKaIMX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA
r 6 CucTtembl TUHEWHBIX YpaBHEHUN. Pelrienrne npukiiaaHabixX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHU
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTUUECKUX 3a]1a4
' W 3aJ1a4 U3 pa3IMyHbIX 00JacTell HAyKH U PeallbHOM KU3HH
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢GyHKuU. [IpOMEKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcuMymMbl 1 MUHUMYMBI QyHKIUU. HauOomnpiliee W HauMeEHbIEe 3HAUYCHUE
(GYHKIINY Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOHCTBA U TpaduKu



33 [oka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PEIICHUH 3aJad U3 JPYTUX Y4YEOHBIX MPEAMETOB U
peaabHON KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepriBabIe hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3neMEHTapHBIX (QyHKIUNA. DOpMyNbl HaAXO0XKAEHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUIO (YHKIHUA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOOJbIIEro M HaMMEHbILIEro 3HayeHUs (QyHKIUU Ha
OTpe3Ke
[Ipumenenne nmpou3BOIHON sl HAXOXKIAECHUSI HAWIYUILErO PEIIEHUs! B IPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NYECKuil cMbICI. Bolyncienue uHTErpaia mo

dopmyne Hetorona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, ANTOpPUTMAMM pELIEHHs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACTICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOM WHIYKIUU;
IPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUH 3aj]a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTb  PACCYXJACHUN; YyMEHHE  OIEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IOAMHOXXECTBO, ONeEpal HaJ| MHOXXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINUCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1ad, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3IMnYHBIMU COCOOAMM; MCIIONB30BaTh Tpadbl MpU

peHICHUN 3a1a1

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YHUCIIO,
CTENEHb C IIeJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM II0KA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM ITOKA3aTEIIEM,
jgorapudm uwuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK 10 MOAYJIO, pallMOHAIbHOE 4YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOJKECTBA HATypaJIbHbIX, LEIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, ainroput™M EBkiampa mnpu
pelIeHnN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSAMH M Jiorapudmamu, npeoOpazoBaHus APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccuss, reoMeTpudcCKad



nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEeKYppPEeHTHBIX (HOpMyJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOIUTH apu(METHUECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBAThH
HNOHATHSIMM:  MaTpuua 2x2  wu  3X3, omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHe oIepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI JUIs DPELIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMH, HauOoJbllee U HAaUMEHBIIEEe 3HAYCHMS
(GYyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, IepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOAUThb ACUMNTOTHI rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeIbHOM K Tpaduky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HCCIENOBaHMUS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHMEM allapara MaTeMaTH4eCcKOro
aHaJIM3a; MPUMEHATh MPOU3BOAHYIO Il HAaxXOXKIACHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOduTh IIomaau 1 00BEMBI (I)I/Il“yp C IIOMOIIbIO




HHTCrpajia, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIHNPOBAHUA C

OMOIIbI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUS (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTu4yHas QYyHKLUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs H
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBINONHATE  NpeoOpa3oBaHust  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 U3 JPYIHX Y4eOHBIX NMPEJAMETOB W 3a/1ad U3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX THUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JacTH yIpaBJIEHUS JTMYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI IIO YCJIOBHIO 3a1a4d, HUCCIEINOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJEINPOBAThH
peaNbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  aureOpsl,

MHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMalKIo, IPEJCTaBICHHYIO B Ta0lMIaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLIECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBbIe, B TOM YHCJIE€ C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpa)uuecKu Mccael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHON perpeccun

YMeHHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIIy4allHOE

CO6LITI/Ie, BEPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUC BbIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUyecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BENMYMHA, pPAaCHpelesieHHe BEpOSITHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, MUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA pPACHOpEAeNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTeIbHOTO ¥ HOPMAIBHOTO PACHpEIeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpeAeNCHUN Ui PeLIeHus 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHA,
YHUCIIO  NEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MHOHSATUAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYUHA yIJia, IUVIOCKUN YroJj, JBYTPaHHbIN
YIoJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMBIMH,
YroJl MEXAYy TMpsIMOM H TUIOCKOCTBIO, YroJd MEXKIYy IUIOCKOCTSIMHU,
pacCTOsHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCIIOJb30BaTh IMPU PEIICHUU
3a1a4 U3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENN C IOMOLIBK0 TEOMETPUYECKUX IOHIATUM W BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mNapajuienenumnesn, MNpuU3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomab
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUle/Ienuneaa, MNUpaMHUAbl, NPU3MBI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHsS KOHYca M IWIMHIPA,

napajijiCJibHbIC OCH WJIM OCHOBAHWIO, CCYCHHC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTHb CEYeHHUE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHSI, B TOM YHUCIIE C MIOMOIIBIO AJIEKTPOHHBIX CPENICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTh ONpeAeNeHHs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YyMEHUE MPOBOAUTH Kiaccu(ukanuioo ¢uryp mo
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOO0HBIE QUTYPHI;, YMEHHUE
pacno3HaBaTh paBHbIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TPU
pEUIeHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCISATH TCOMETPHYECKHE BEITMYMHBI
(mHa, yrom, IUIOMAAb, OOBEM, IUIOMANb TOBEPXHOCTH), HCHOIB3YS
U3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b HOBEPXHOCTU
NUpaMUzIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoHaas chepsl; 00bEM Kyoa,
IOpSMOYTOJIBHOTO  TMapajlieNenumnesia, MNUPaMUIbL, MPU3MBL, IHIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYD

12

13

VYmMmenune ONCprUpOBaATh MNOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YOI MEXIy
BCKTOpaMHu; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 ApYTHUX y‘le6HLIX npeamMEeTOB

YMeHne BeIOMpATh MOAXOASIINN METOJT IS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTHKU B H3yYEHUH TPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWH; yMEHHME pAaCIlO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHHUE MPUBOJAUTH MPUMEPHl MATEMATHUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COIAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypaJlbHOW cTeneHu. J[eHCTBHUs ¢ apuMeTHIeCKUMHU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTudyHble U HaTypaJlbHbIE JOrapHUPpMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUJIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPAaBHEHUS
2.2 HppanyonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenblie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckrne HEpaBeHCTBA
2.9 CucTemsbl 1 COBOKYITHOCTH YPaBHEHUW W HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeaenuTesib MaTPHUIIbI
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuuU. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMA C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonHas Gpynkiuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J(uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl u BEKTOPBI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Marematnka. AnreOpa u Hayajia MaTeMaTH4eckoro ananusa; 10 kmacc.
yrayonennoe o0yuenne Mepaisik A.l'., Homuposckuii J[.A., [TossikoB B.M.;
nox peaakuuei [logonsckoro B.E. O0miecTBo ¢ orpaHuYeHHON
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemienne»

» MatemaTuka. AnreOpa 1 Hayajla MaTeMaTUYecKoro aHanu3a; 11 kmacc.
yrayonennoe oOyuenre Mepsisak A.l'., Homuposckuii J[.A., [Tossaxkos B.M.;
nof penakuueit [lononsckoro B.E. O611ecTBO ¢ orpaHMueHHON
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PADy;

AximonepHoe o6miectBo «M3marenbctBo «lIpocBenenue»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

DI'NC «Mog mxkomay https://www.gosuslugi.ru/myschool

«Yun.py» https://uchi.ru/

«bubmnoreka [IOK» https://Monypoku.pd/

«SKmacey https://www.yaklass.ru/
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