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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHUYECKOIO aHaIN3a» SBISETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3zoBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M a0CTPAaKTHOE MBIIUIEHUE O0y4YarolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (opMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalW3a 3aKja/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3UKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATBCS B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOIb30BaTh UX I JaJbHEHIIEro oOpa3oBaHHs U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
YyMEHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPKJICHUSI C TTOMOIIBIO MHIYKUHUU U PacCyXIaTh JEAYKTHUBHO, HUCIOJIb30BaTh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Ausredpa M Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEeaJbHbIX CUTYAaluH,
UHTEpIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCS C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIUMN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHONM  KOHIEHTpAMd BHHUMAHUA,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIN pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIu3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeMaTHUECKOT O aHAIH3ay
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUKM: «Yucna u
BBIYMCIICHUS, «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTEeMaTUYecKoro aHanusa», «MHoxecTBa M JiorThkay. Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUKA HW3Y4aroTCsd Ha MPOTSHKEHHHM [JBYX JIET



oOy4eHHs Ha YPOBHE CpeIHETO 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS IPYT
JpyTa v MOCTENCHHO HACKIIIAsICh HOBBIMH TEMaMH U paszenamu. JlaHHbI yueOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cede colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TAaKHX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TCOPHS MHOXKECTB, MaTeMaTHYeCKas JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBJIaIEBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKUM
anrmaparoM, y HUAX IMOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeTh PEATbHON CHUTyalld, TPUMEHATH 3HAHUS,
MOJlyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MAaTeMaTUYECKOW 3a/la4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepkaTenpHO-METOAMYECKas JIMHUS «Unchna ¥ BBIYUCICHUS» 3aBEpIIacT
¢dopMHIpoBaHNE HABBIKOB UCIIOIB30BAHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011eT0 00pa3zoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATILHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YMCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIKEHHBIC
BBIUUCIICHUS, OLIEHUBATh YMCIIOBBIC BBIpAXKECHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaroIIUMCs MHOXECTBa HATypaJIbHBIX, IIEJIBIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OSTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuupuyeckue 3aJadyd U Olepaluu: JeJIeHHue Haledo,
ONEPUPOBAHUE OCTAaTKaMU HA MHOMKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOICTBA
palMOHATBHBIX M UPPAIMOHAIBHBIX YHCEN, apu(METHIECKHE OTepalii, a TaKXKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTEIICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaromapst mociieoBaTeIbHOMY PACHIMPSHHIO Kpyra HUCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHEHHS JJISl PEIICHHs Pa3UYHBbIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €IMHCTBE MAaTEMaTHKH KaK HAyKd M € poyid B
MIOCTPOCHHH MOJISNICH pPEaJbHOTO MHpPA, HMIMPOKO HCIIOJIB3YIOTCS 0000IIEHHE U
KOHKPETHU3aIHS.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCSl HA TPOTSHKCHHHU BCETO
oOy4YeHHs Ha YpOBHE CpeIHEero oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3amad. B
pe3yiapTare oOydarolmiMecs OBJIQJICBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, MOKAa3aTCeIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPHUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS IPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOIHOM, PU PEIICHUH MPHUKIIATHBIX
3aj71a4 ¥ 3aJla4 Ha HAaXO0XKJICHUEC HAUOOJIBIIMX M HAMMEHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHasi comepkaTeNbHasi IWHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacd€Tel 10  ¢opMynaMm, MNpeoOpa3oBaHHs  PaMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUI, a TaKKe BBIPAKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCyKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa npeanaraeT 3QpGeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKH.

ConepxarenpbHo-MeToanueckass auHuA «DyHkuuu u rpaduku» TECHO
MeperyieTaeTcsl ¢ APYTMMH JIMHUSIMH Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIHM, X CBONCTB
U rpadukoB, UCIONIb30BaHUE QYHKIMN NJIs1 PEIICHUs 3aad U3 APYruX y4eOHBIX
MPEAMETOB U PEaTbHOMN KU3HU TECHO CBSA3aHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW M HepaBeHCTB. Ilpu »ToM OoOJblIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJiaMu 3aBUCUMOCTH MEXKITY
pa3IMYHBIMU BEJIIMYMHAMU, HCCIENOBATh TMOJyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUHU HAIlEJIEH Ha Pa3BUTHE YMEHUM U
HAaBBIKOB, MO3BOJISIIOLIMX BBIPAXKaTh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHO. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHass JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHHA, OMPEAeNsATh WX HauOOJbIINE W HAWMEHbIINE
3HAQYECHUS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH W
yCKOpeHusi TiporieccoB. JlaHHasi cojepikaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeNIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B IPUKIIATHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMHYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO aHAJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHMM paclio3HaBaTh IPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronmecs y3HatoT O BBIIAFOIIMXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHKU KaK HAyKH, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTHKHU. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKU
U TIpeiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE pa3Jieibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJIb30BATH €T0 JIJISi BHIPAXKEHUS CBOUX MBICIIEH.
JpyruMm BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOroCcTh OOOCHOBaHMM M CJEJIOBAHHE OMNPEIEIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIUICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hadaja MaTEMaTUYECKOTO aHaJIU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE TMPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C TMOMOINIBIO afmapara ajireopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3IeioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IMPOKO HCITONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pelIeHUN  peabHBIX  NPAKTUYECKUX  3ajad  oOydvarouuecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH  IPoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B TpoIlecce U3YUYEHHs BCeX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

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

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMUA.  MOIyJb
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYIJIEHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BIYMCICHUM.

Crenenpr ¢ 1ensIM HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
NoAXOsAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypajabHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuuHbIE W HATypaJibHbIE
JorapupMsl.

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

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUs-CIeNCTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS TENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHHUMN U
HEpPAaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs! ¢ 1ies1biIMu KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUMN, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI peuieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHEHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJIbI pEIICHHS

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoOMETpUYECKUX YPABHEHU .



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHUil. OnpenenuTens MaTPUILb 2 X2, ero TEOMETPUYECKU CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JUHENHBIX ypaBHEHUHW. PelieHue npUKIaAHBIX 3aJad C TOMOILIBIO CHUCTEMBI
JMHENHBIX ypaBHeHUM. VccnenoBanue nocTpoeHHOM MOJIENIU C MTOMOIIbIO MaTPUIL
Y OIIPENICIIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IMOMOIIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHHI M HEPABEHCTB K PEIICHHIO
MaTeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTell HAyKHU U peaibHOU KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3anmHO oOpaTHble (YHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkummu. DiaemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu QyHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIIee 3HaUeHUS (DYHKITUU Ha POMEKYTKE.

JIuneiiHas, KBaJpaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U LIEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CoiicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMUHA OOpaTHOU CTENEHU
C HaTypaJbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMIMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(yHKUHIA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMH. MOHOTOHHBIE U OTPaHUYEHHbIE MOCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpuueckas nmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH IeOMETPUYECKON
MPOTrpeCCUr. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Hucio €. @opmyia ClI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccCUM Uil PELIEHUs peajbHbIX —3aaad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GYyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

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

[TpousBogubie  snmemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU DPELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensie yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1ist pereHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oli cTeneHu M3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpPaBeHCTB.

OCHOBHBIE METOJbl pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

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

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMuHbIX 00JacTel HAYKU U PeaIbHOM )KU3HH, UHTEPIPETaIIs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB HAa KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMPHU PEUIEHUM 3aJad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIero ¥ HAMMEHbIIEr0 3HAUEHU HEMPEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIero peElIeHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs MHpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus nepBoOOpPa3HbIX.

WHuTerpain. ['eomeTpruecKkuil CMbICI HHTETpaIa. Beruucienre onpenenéHHoro
uHTerpaina no gpopmyne Herotona-Jleionuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOILIBI0  auddepeHIanIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELUICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AE€STEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrn W peanu30BbBIBATH COOCTBEHHBIC IKU3HECHHBIE TILIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTeMaTUYeCKOM
KYJIbTYpPOU KakK Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKJIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(OpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOSTEIIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POpMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUsS IO XOJIy pEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIEHUs 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATENbHOM  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, OPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax paldoThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KPUTEPHUSIM, COHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OyyarOIIMIiCSd TOJYYUT CJICAYIOIIHE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajia MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAlMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTNKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3IU4YHbIE METOJAbl PEIICHHUS palUOHANBHBIX M JPOOHO-
palMOHAIBHBIX yPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpPUPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera s
peneHus 3a1ay;

CBOOOIHO ONEpUpOBATh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA Ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallu! C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOIIBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKEHUI;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA 1O YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (PyHKLUH,
B3aMMHO OOpaTHble (QYHKIUHM, KOMOO3umMs GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKoB PyHKIINIH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUoINYEcKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypaIbHBIM U
LeIbIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYTUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHIIUAJIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a]ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

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

CBOOOJTHO OIEpPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3aad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

cBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hagasia MaTeMaTHYECKOTO aHaIN3ay:

Yucsaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypPaJbHBIX U IIEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 pPEUIEHUs 3a4ad, MPUMEHSTh alrOpPUTM
EBknuna;

CBOOOMIHO OMEpPUpPOBATh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTMEPUPOBATH TOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pPallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPAaBHCHUN U HEPABECHCTB;

perarb palvOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTeJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJibTar.

DOyHKUMH U TPapuKu:

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

CTPOUTH FEOMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

WCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIY4lllero pElIeHUus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-3KOHOMHUUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh NEePBOOOPAa3HBIE AIEMEHTApHBIX (YHKUMHA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYP M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
MHOkeCTBO AECHCTBUTEIBHBIX YUCE. bubnnorexa [IOK
1 MHorowiensl. PanimonansHble ypaBHEHUS U 24 1 https://m.edsoo.ru/1568aba3
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
Oyukun 1 rpadukn. CreneHHas QYHKITUS C bubmmoreka [JOK
2 12 1
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru/1568aba3
3 ApudmeTrueckuil KOpeHb N-Oi CTETICHH. 15 | bubnmnorexa [JOK
HppannonaibHble ypaBHEHUS https://m.edsoo.ru/1568aba3
IToka3zarenbHas pyHkius. [TokasarensHble bubmuoreka [IOK
4 10 1
ypaBHEHUS https://m.edsoo.ru/1568aba3
Jlorapudmuueckast GyHKIIHS. bubmuorexa [IOK
5 18 1
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/1568aba3
TpPUrOHOMETPUYECKHE BBIPAKEHUS U bubnmoreka [JOK
6 22 1
YpaBHECHUSA https://m.edsoo.ru/1568aba3
bu6nunorexa LIOK
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
A POTp https://m.edsoo.ru/1568aba3
bu6nunorexa LIOK
8 Hemnpe e . [Ipon3BoHa 20 1
MpEpEIBHEIC (pyHkitiH. TIpoH3BOHAs https://m.edsoo.ru/1568aba3
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 ) bu6nunorexa LIOK

3HaHUU

https://m.edsoo.ru/1568aba3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
| HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 | bubmmoreka [JOK
MPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
2 IlepBooOpa3Has u uHTErpai 12 1 bubmmorexa [IOK
https://m.edsoo.ru/f11c4afd
I'padmku TPUTOHOMETPHUECKUX (PYHKITHIA. bubmmoreka [JOK
3 14 1
TpuronomeTpuyecKre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
HppanmonansHble, MOKa3aTelbHbIE U bubnnorexa [JOK
4 24 1
norapuMUUecKre HePaBeHCTBA https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
5 K 10 1
OMILICKCEHBIE THcTd https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
6 H 10 1
FLYPAIBHBIC M [EIIRIE St https://m.edsoo.ru/f11c4afd
Cucremsl paluoOHAIbHBIX, UPPALIMOHAIBHBIX bubnmnorexa [JOK
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1 https://m.edsoo.ru/f11c4afd
ypaBHEHUH
but6mmorexa [IOK
8 3 16 1
AL © HapavicTpait https://m.edsoo.ru/f11c4afd
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 ) bu6nunorexa LIOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchl
| MHO)€eCTBO, OIEepaIy HaJl 1 bubnuorexa [JOK
MHOECTBAMHU U UX CBOMCTBA https://m.edsoo.ru/746d5dce
bu6mmoreka [IOK
2 narpammbl Ditiepa-Benna 1
Jluarp P https://m.edsoo.ru/be888093
[IpuMeHeHne TeopeTUKO-
3 MHOECTBEHHOTO armapara s 1 bubmorexa LHOK
P https://m.edsoo.ru/4d7{95fe
perieHus 3ana4y
ParmonanbsHbie yncna.
4 OOBIKHOBEHHBIE U JECITUYHEIE | bu6mmoreka [JOK
po0u, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/44dd 1046
MePUOANYECKHE 1podu
PaunonanbsHble uncna.
5 OOBIKHOBEHHBIE U NECITUYHEIE | bubmuorexa [JOK
poOH, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/d99d8c74
MePUONYECKHE TpodH
6 [Tpumenenue npoGeil 1 MPOLIEHTOB 1 bubnuoreka [IOK
Il pelleHns TPUKIaIHbIX 3a0a4 https://m.edsoo.ru/2{36a36f
7 [Ipumenenue npobeit 1 MpOIEHTOB 1 bubnnoreka [JOK

I PCIICHU ITPUKITIAIHBIX 3a1a4

https://m.edsoo.ru/a97a12d9




JleicTBUTEIbHBIC YHCIIA.

ypaBHEHUH

8 PanmoHanbHbBIE U UppalliOHAIBHBIE bubmorexa LOK
pp https://m.edsoo.ru/cb723fbd
qyclia
9 ApudmeTrrueckue orneparum ¢ bubnmoreka [JOK
JNEUCTBUTEILHBIMU YHCIIaAMU https://m.edsoo.ru/3a23ac15
10 Monyib NEMCTBUTENBHOTO YUCIIA U bubmumorexa [IOK
€ro CBOMCTBA https://m.edsoo.ru/11ac68be
[TpubnmkEHHBIC BEIYUCIICHUS,
11 paBUiIa OKPYIIIEHUS, IPUKUAKA U bubnnorexa LIOK
P py - 1P . https://m.edsoo.ru/50bdf26d
OIICHKA pe3yJIbTaTa BIYMUCICHUIN
OCHOBHBIE METO/IbI PEIIESHHUS LIEITbIX
12 U 1poOHO-pallMOHAIBHBIX Bubmorexa ITOK
P P https://m.edsoo.ru/7755d99
ypaBHEHUI U HEPABEHCTB
OCHOBHBIE METOJBI PEIICHUS IEIIBIX
13 A OpoOHO aI_[I/IOHaJ'II;HLIX bubmmorera [TOK
P P https://m.edsoo.ru/6ec7al07
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METO/IbI PEUIECHUS 1IEITBIX
14 1 1poOHO-pallMOHATIBHBIX bubmorexa LHOK
P P https://m.edsoo.ru/1914a389
YpPaBHEHUI U HEPABEHCTB
MHorouieHsl OT OJTHOU
15 nepeMeHHoi. /lenenre MHOrouIeHA bubmuoreka [IOK
Ha MHOTOWIEH ¢ OCTaTKoM. Teopema https://m.edsoo.ru/226eeabf
bezy
16 MHOTOYICHBI C IIETBIMA bubmuorexa [JOK
kod(ppurnmentamu. Teopema Buera https://m.edsoo.ru/763e75ee
17 Pemenue cucteM MTUHEHHBIX bu6mmorexa [IOK

https://m.edsoo.ru/ff4564ad




Permrenue cucteM THMHENHBIX

bu6mmoreka [IOK

18
YpaBHEHUU https://m.edsoo.ru/66446d3e
Marpuiia cucTeMbl JTUHEHHBIX

aBHeHuN. OnpenennuTen
19 Z/II;T HLBI 2%2 eri"o reOMETPUUECKUI Bubmorexa ITOK
P . P https://m.edsoo.ru/6eadc6f1
CMBICJI K CBOMCTBA; BRIYMCIICHHUE €TI0
3HAYCHUS
OmnpenenuTens MaTPHIBI 2X2, ero
P . P . bubnuorexa [JOK
20 FeOMETPUYECKUI CMBICT U CBOMCTBA;
https://m.edsoo.ru/3f25a047
BBIYMCIICHHE €0 3HAUCHUS
[Ipumenenue onpenenuTens s
. bubnuorexa [JOK
21 pEeLIeHUs CUCTEMBI JINHEWHBIX
. https://m.edsoo.ru/d82c¢36d4
ypaBHEHUH
Pemenne nmpukiagHeIx 3a1a4 ¢
22 TTOMOIITBIO CUCTEMBI JIMHEHHBIX bubmorexa LOK
B . https://m.edsoo.ru/fe7fc4db
ypaBHEHUM
Pemrenue npukinagHeIx 3a/1a4 C
23 IMOMOIILIO CUCTEMBI JIMHEHHBIX bubmorexa LOK
= . https://m.edsoo.ru/d0f0b260
ypaBHEHUM
KonTponbHas pabora:

24 "PannonanbHble ypaBHEHUS U bubmuoreka [IOK
HepaBeHCTBA. CHCTEMBI TMHENHBIX https://m.edsoo.ru/c3389865
ypaBHeHU"

DyHKIHSI, CIOCOOBI 3aJaHUS
bu6mmorexa [IOK
25 ¢bynkiuu. BzanMHo oOpaTHbIe

¢ynkuun. Kommnosunus ¢pyHkumii

https://m.edsoo.ru/444c4b9c




I'paduk pynkimu. SnemeHTapHbIC

26 npeoOpa3oBaHus TpaguKoB bubmmorexa LHOK
peobp N P https://m.edsoo.ru/54b815¢c5
byHKIUI
OO6nacTh ornpeneaeHus: © MHOXKECTBO

7 3HaueHni QpyHkiuu. Hymm bubnnoreka [HOK
dbyukmun. [IpoMexyTKu 3HaK https://m.edsoo.ru/83105a0e
IIOCTOSIHCTBA
YéETHble 1 HEYETHBIE (PYHKIIHH.

)8 [Tepuoanueckue GpyHKINU. bubnuorexa [JOK
[IpoMexyTKH MOHOTOHHOCTH https://m.edsoo.ru/2ablc7bc
byHKIUN
MakcuMyMbl 1 MUHUMYMBI

29 ¢byukiuu. Haubonsiee u bu6mmoreka [IOK
HauMEHblIIee 3HaUeHne PyHKIUHU Ha https://m.edsoo.ru/eacb053¢c
IIPOMEXKYTKE

30 Jlunelinas, kBagpaTudHas u JpoOHO- bubnuorexa [JOK
JTUHeHas pyHKIUU https://m.edsoo.ru/8aSadas1
DneMeHTapHOe UCCIIeIOBAaHUE U

31 MIOCTPOEHHE I'Pa(UKOB ITUX Bubmmorexa LHOK

p . p https://m.edsoo.ru/69106ae7
byHKIHI
DneMeHTapHOEe UCCIIEJOBaHNE U
32 MOCTPOEHHE TPaPUKOB ITHX Bubmmorexa LIOK
p . p https://m.edsoo.ru/9362fea9
byHKIHII

13 CreneHs C 1ebIM [T0KA3aTEIEM. bubnnorexka [JOK
bunom Herorona https://m.edsoo.ru/78d9b391

34 CTeleHs ¢ IeIbIM ITI0Ka3aTeIEM. bubmuorexa [JOK

bunom Herotona

https://m.edsoo.ru/de7ca33e




CrenenHast GyHKIHS C

bu6mmoreka [IOK

35 arypan e
HATYpaJILHBIM H“u HB\I,M https://m.edsoo.ru/87e5e52d
noka3zareneM. E€ cBoiicTBa u rpaduk
16 KonTponbnas pabora: "Crenennas bubnmoreka [JOK
¢byukuus. E€ cBolicTBa u rpaduk" https://m.edsoo.ru/ebOcc5e3
Apudmernueckuii KOpeHb
37 Hap; (baHBHOﬁ CTGHGHI/FI) H €T0 buGnnorexa LIOK
P hitps://m.eds0o.ru/5£29b9b5
CBOWCTBA
Apudmernuecknii KOpeHb
38 HaTypaJIbHOI CTEIEHU U €TI0 bubnmnorexa LIOK
P hitps://m.edsoo.ru/f1 3af630
CBOICTBaA
[IpeoOpazoBaHKs YUCITOBBIX
39 BBIPAKEHUI, COLEPIKAIINX CTEINEHHU bubnmnorexa LIOK
p » COACpARAIL https://m.edsoo.ru/5f605ed0
Y KOpHU
IIpeoOpa3zoBaHUs YHUCIOBBIX
40 BBII) a)KI;HI/II?'I coJeprKalluX CTeIleHU bubmmorera [OK
p » COACpARAIL https://m.edsoo.ru/ec9f4d78
1 KOpHU
[TpeoOpazoBanms YUCITOBBIX
41 BBIpaK€HUH, coAep KallluX CTCIEeHU bubmmorera [TOK
p » coneprratt https://m.edsoo.ru/b8f5d49a
1 KOpHU
HMppannoHannHBIE YpaBHEHUS.
42 OEII:OBHLIG METO BIy peIHeHI/ISI bubmorexa LOK
AP o https://m.edsoo.ru/f1{f9220
HPPAIMOHATILHBIX YpaBHEHUI
HMppannoHannHEIE YpaBHEHUS.
ppatt b bubnmoreka [JOK
43 OcHOBHBIE METO/BI PELICHUS

HMPPALMOHAIIBHBIX YPAaBHEHUU

https://m.edsoo.ru/6df195a0




UppatmonanbHble ypaBHEHHUS.

bu6mmoreka [IOK

44 OCHOBHbIC METOZIEI peHICHU https://m.edsoo.ru/6b61c578
UppalMOHAIIbHBIX YpaBHEHUI T ]
PaBHOCHIIBHBIE TEPEXO/IBI B Eu6 1OK

noIMoTeKa

e PTICHHI MPPAIIMOHATHAX https://m.edsoo.ru/6ed2b3ba
ypaBHEHHI T ’
PaBHOCHIIBHBIE TIEpEXOBI B Eub 10K

noInoTeKa

46 PIICHIH MPPAIHMOHAILHRX https://m.edsoo.ru/fcdd2a2e
ypaBHEHHU N T '
PaBHOCHIIBHBIE TIEpEXObI B Eub 10K

noInoTeKa

47 peLIeHNN UPPAUOHATIBHBIX hitps://m.cdsoo.ru/b8a0fF2f
ypaBHEHHI T '
PaBHOCHIIBHBIE TIEpEXOBI B Eub 1OK

noJInoTEKA

48 PEIHCHHH MPPaMOHATLHAX https://m.edsoo.ru/12d1413c
ypaBHEHHI T '

CBoiicTBa u rpaduk KOpHs n-oif

49 CTETeHH KaK (PYHKIIMH 0OpaTHOU bubnnoreka [JOK
CTEIIEHU C HATypaJIbHbIM https://m.edsoo.ru/e248c5fc
MOKa3areieM
CBoiicTBa u rpaduk KOpHs n-oif

50 CTETeHH KaK (PYHKIIMH 0OpaTHOU bubnmoreka [JOK
CTEIIEHH C HAaTypaJbHbIM https://m.edsoo.ru/09baSb3d
MoKa3areieM
Konrtponsnas pabdora: "CpoiicTBa u BuG 110K

_ nonuoTexa

31 FpagpHK KOpHS N-Off CTerICHH. https://m.edsoo.ru/1f4655da
HUppanuoHansHble ypaBHEHHUS" T '

57 Crenenb ¢ pallMOHATbHBIM bubnnoreka [HOK

OKa3aTeJieM U €€ CBOMCTBA

https://m.edsoo.ru/76¢c€9958




53 CreneHb ¢ pallMOHAIbHBIM bubnnoreka [HOK
II0Ka3aTesIeM U €€ CBOMCTBA https://m.edsoo.ru/8fa598b5
54 Crenens ¢ pallOHAIbHBIM bubnmoreka [JOK
MIOKa3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/6baefel19
55 [TokazarenpHas QyHKIHS, €€ bubnnoreka [HOK
CBOWCTBaA U TpaduK https://m.edsoo.ru/al{8d141
56 Hcnons3oBanue rpaduka GyHKIUN bubnnoreka [JOK
JUIsl peLEHUs] yPABHEHUI https://m.edsoo.ru/65a0f2d0
57 Hcnons3oBanue rpaduka GyHKIUN bubnuorexa [JOK
JUISl peLIEHUs] YPAaBHEHUHI https://m.edsoo.ru/0d8a770d
ITokazaTenbHble ypaBHEHUS.
bu6mmoreka [IOK
58 OcCHOBHBIE METO/BI PELLICHUS
. https://m.edsoo.ru/cec28774
MOKa3aTEeIbHBIX YPaBHEHUI
[TokazaTenbHbIe ypaBHEHUS.
bu6mmoreka [JOK
59 OcCHOBHBIE METO/BI PELICHUS
. https://m.edsoo.ru/e6eec650
MOKa3aTeIbHBIX YPaBHEHHI
[TokazaTenbHbIe ypaBHEHUS.
bu6mmoreka [JOK
60 OCHOBHBIE METOABI PELLIEHUS
. https://m.edsoo.ru/ae44ac4c
MOKa3aTeIbHBIX YPaBHEHUM
KonTponpHas padora:
" bubnuorexa [JOK
61 [Toxa3zaTtenbHast QyHKIHS.
" https://m.edsoo.ru/b46a8228
[TokazarenpHbIC ypaBHEHUS
2 Jlorapudm uucna. CBoiicTBa bubmuorexa [JOK
nmorapupma https://m.edso00.ru/d366698
63 Jlorapudm uucna. CoiicTBa bubmuoreka [IOK
nmorapupma https://m.edsoo.ru/1¢cbf72b1
64 Jlorapudm uucna. CBoiicTBa bubnuoreka [IOK

norapudpma

https://m.edsoo.ru/538fc437




65 JlecaTudHbie U HATypaJIbHbIE bubnnoreka [HOK
norapudmbl https://m.edsoo.ru/c2627eca
66 JlecsiTuuHbIE U HATypAJIbHbBIE bubnmoreka [JOK
sorapu@msl https://m.edsoo.ru/33¢6629¢
67 [IpeoOpa3oBanue BHIPAKEHHIA, bubnuoreka [IOK
CoZIep KaLIHX JIOTapU(HMBI https://m.edsoo.ru/188bbfbe
68 [IpeobOpazoBaHue BBIpAXKEHUH, bubnnoreka [JOK
COJIEpIKaIIHX JIOrapru (MBI https://m.edsoo.ru/49f1b827
69 [Ipeobpa3oBanue BbIpaxeHHH, bubnuorexa [JOK
coJiep Kaliux jJoraprumMbl https://m.edsoo.ru/746d5dce
70 Jlorapudmudaeckas Gpysknus, e bubnnoreka [JOK
CBOWCTBA U TpaduK https://m.edsoo.ru/be888093
71 Jlorapudmuueckas Gpynkuus, e bubnnoreka [JOK
CBOMCTBaA U rpauK https://m.edsoo.ru/4d7f95fe
7 Hcnonb3oBanue rpaduka GyHKIUN bubnnoreka [JOK
JUISl pellieHus] ypaBHEHUN https://m.edsoo.ru/44dd1046
73 Hcnonbs3oBanue rpaduka GyHKINN bubnuoreka [IOK
JUISl pEeIIEHUs] yPABHEHUHN https://m.edso00.ru/d99d8c74
Jlorapudmuueckne ypaBHEHUS.
74 OCHoI;Hi)Ie METObI ?e)meHHﬂ bubmmorexa [IOK
. https://m.edsoo.ru/2f36a36f
Jorapu(MUUECKUX ypaBHEHUIN
Jlorapudmuuecknue ypaBHEHUS.
75 OCHOI])SH(EIG METOJIbI fe)meHHﬂ bubmmorera [IOK
. https://m.edsoo.ru/a97a12d9
norapuMUYECKUX ypaBHEHUI
Jlorapudmuueckre ypaBHEHUS. Bu6mrorexa [OK
76 OcCHOBHBIE METO/BI PELICHUS

Jorapu(pMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/cb723fbd




PaBHOCHIIBHEIC IEPEXObl B

bu6mmoreka [IOK

77 ele ora ecK
PEIICHITH JUI rapupMIeCKuX https://m.edsoo.ru/3a23acl5
YpaBHEHMI
PaBHOCHIIBHBIE IEPEXO/BI B
78 SIICHUH JIOTApUPMUIECKUX bubmorexa HOK
P . P https://m.edsoo.ru/11ac68be
YpaBHEHUU
KonTponbHas padora:
79 "Jlorapudmudeckas GyHKITUS bubmorexa LHOK
P YHIHI. https://m.edso0.ru/50bdf26d
Jlorapudmuueckue ypaBHEHUS
20 Cunyc, KOCUHYC, TAHT€HC U bubnnoreka [JOK
KOTaHI'€HC YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/775f5d99
’1 CuHyc, KOCHHYC, TAHT'€HC U bubnuorexa [IOK
KOTaHI'€HC YUCIIOBOTO apryMEHTa https://m.edsoo.ru/6ec7al07
%) ApKcuHyC, apKKOCUHYC U bubnnorexka [JOK
apKTaHI'€HC YUCJIOBOI'O apryMeHTa https://m.edsoo.ru/1914a389
23 ApKcuHYC, apKKOCUHYC U bubnuoreka [IOK
apKTaHI'€HC YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/226eeabf
Tpuronomerpruyeckas OKpyKHOCTb,
84 og e eneHH: T I/IFOHOMe”lls“)yI/I‘IeCKI/IX Bubmmorexa LHOK
e . p p https://m.edsoo.ru/763e75ee
(yHKIIUH YKCI0BOTrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
85 01};) e eﬂeHI/Iep T HFOHOMeIT)yI/IquKHX bubmmorexa LHOK
e . p p https://m.edsoo.ru/ff4564ad
(YHKIMH 4HUCIOBOTO apryMeHTa
26 OCHOBHBIE TPUTOHOMETPUYECKHUE bubnuorexa [JOK
bopmyIbl https://m.edsoo.ru/66446d3e
%7 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK

hopmyITbr

https://m.edsoo.ru/6eadc6f1




28 OCHOBHBIE TPUTOHOMETPUUECKHUE bubnnoreka [HOK
(hopMyIBI https://m.edsoo.ru/3f25a047
29 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK
hopmyIIBI https://m.edsoo.ru/d82c¢36d4
90 [TpeobOpaszoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/fe7fc4db
o1 [IpeobpazoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/d0f0b260
9 [IpeobpazoBanue bubnuorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUIN https://m.edso00.ru/c3389865
93 [TpeobOpaszoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/444c4b9c
94 Pemenue TpuroHoMeTprUUECKUX bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/54b815¢5
95 Pemenue TpuronomeTpuyeckux bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/83105a0e
96 Pemenue TpuroHoMeTpruuecKux bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/2ablc7be
97 Pemrenne TpuroHoMeTpu4eCcKux bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/eacb053¢c
08 Pemrenne TpuroHoMeTpu4ecKux bubnnorexka [JOK
ypaBHEHUH https://m.edsoo.ru/8a5adas51
99 Pemenue TpuroHOMeTpUYECKUX bubnmoreka [JOK
YpaBHEHU https://m.edsoo0.ru/69106ae7
100 Perrenne TpuroHoMeTpu4ecKux bubnmoreka [JOK

ypaBHEHUU

https://m.edso0.ru/9362fea9




KonTponbnas pabora:

bu6mmoreka [IOK

101 "Tpuronome eCKHe axe
PHFOHOMETPHTCCITHE BEIP HH’I" https://m.edsoo.ru/78d9b391
Y TPUTOHOMETPUUECKUE YPABHEHUS
ITocnegoBaTenbHOCTH, CIIOCOOBI
. bu6mmoreka [IOK
102 3aJaHus IIOCJIEIOBATEILHOCTEH.
. https://m.edsoo.ru/de7ca33e
Meto MaTeMaTHYECKON MHYKIIMU
MOHOTOHHBIE ¥ OTPAaHUYECHHBIE
bu6mmoreka [IOK
103 nocaeaoBarenbHOCTH. McTopus
https://m.edsoo.ru/87e5e52d
aHanan3a 0ECKOHEYHO MajbIX
bu6mmoreka [IOK
104 Apudmerrnueckas Iporpeccust
pu porp https://m.edsoo.ru/ebOcc5e3
105 I'eoMeTpuueckas mporpeccus bubmmorera [TOK
p porp https://m.edsoo.ru/5f29b9b5
106 beckoneuHo yOsiBaromias bubnnoreka [JOK
reoMeTpUYECKas IIPOrpeccus https://m.edsoo.ru/f13af630
107 Cymma OeckoHe4HO yObIBaromie bubnuoreka [IOK
r€OMETPUYECKON ITPOTPECCUH https://m.edsoo.ru/5f605ed0
JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN
108 ocT. Hucno e. DopMyna CI0KHBIX bubmmorexa [IOK
poct. - POPMY https://m.edsoo.ru/ec9f4d78
MIPOIICHTOB
JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN
109 ocT. Yucno e. DopMyiia CI0KHBIX bubmmorera [IOK
poct. - POPMY https://m.edsoo.ru/b8f5d49a
MPOIIEHTOB
Hcnons3oBanne nporpeccun 1uist
bu6mmorexa [IOK
110 pELIEHHS peaIbHbIX 3a1a4

MPUKIIAAHOT'O XapaKTepa

https://m.edsoo.ru/f1{f9220




KonTponbnas pabora:

11 "I bubnuoreka [IOK
OCHGHOBa'TeHBHOCTH . https://m.edsoo.ru/6df195a0
IIPOrpeccuu
112 HenpepriBHble GYyHKIIUN U UX bubnmoreka [JOK
CBOMCTBA https://m.edso0.ru/6b61c578
113 Touka pa3pbiBa. ACUMIITOTBI bubmumorexa [IOK
rpadukoB GpyHKINN https://m.edsoo.ru/6ed2b3ba
CaoiicTBa (hyHKIMI HETIPEPHIBHBIX bubnnoreka [JOK
114
Ha OTPE3KE https://m.edsoo.ru/fcdd2a2e
115 CaoiicTBa HyHKIUI HETIPEPHIBHBIX bubnuorexa [JOK
Ha OTpPE3KE https://m.edsoo.ru/b8a0ff2f
116 Meroa MHTEPBAJIOB ISl pELICHUS bubnnorexa [HOK
HEPaABEHCTB https://m.edsoo.ru/12d1413c
MeTto MHTEPBAJIOB JUIsl PEIICHHUS bubnuoreka [IOK
117
HEPaBEHCTB https://m.edsoo.ru/e248c5fc
118 Meroa UHTEPBAIIOB I pELICHUS bubnnorexka [JOK
HEPABEHCTB https://m.edsoo.ru/09baSb3d
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX bubnuorexa [JOK
119 .
GyHKIUH 1715 peteHus 3a1a4 https://m.edsoo.ru/1f4655da
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX bubnmoreka [JOK
120 .
GbyHKIUH 1715 peuieHus 3a1a4y https://m.edsoo.ru/76¢ce9958
121 IlepBas 1 BTOpas NpOU3BOJAHBIC bubnnoreka [JOK
byHKIUN https://m.edsoo.ru/8fa598b5
Onpenenenue, reOMETPUIECKHUI bubnnoreka [JOK
122 .
CMBICJI IIPOU3BOTHOU https://m.edsoo.ru/6baefe19
123 Onpenenenue, GU3NUECKUN CMBICT bubnuorexa [IOK

MPOU3BOIHOMN

https://m.edsoo.ru/al{8d141




124 VYpaBHeHHE KacaTeIbHOM K TpaduKy bubmuorexa [JOK
HKIIUN https://m.edsoo.ru/65a0£2d0
by

125 VYpaBHeHHE KacaTelbHOU K rpaduKy bubnmoreka [JOK
byHKIII https://m.edsoo.ru/0d8a770d

126 [Ipon3BOaHBIE 3JIEMEHTAPHBIX bubnuoreka [IOK
byHKIMI https://m.edsoo.ru/cec28774

127 IIpou3BoHBIE 3TEMEHTAPHBIX bubnnoreka [JOK
byHKIUI https://m.edsoo.ru/e6eec650
[Ipou3BoHast CyMMBlI, Butmorexa LOK

128 TPOUSBEACHIA, HACTHOTO 1 https://m.edsoo.ru/ac44ac4dc
KOMOO3MIUK (QyHKIMiA T '
[IpousBoaHas CymMBl, Butmorexa LOK

129 TPOHMSBEICHI, HACTHOTO M https://m.edsoo.ru/b46a8228
KOMIIO3HIIMK (DYHKIMi T '
[IponsBoaHas cymMBl, BuGmiorexa LIOK

130 TPOHSBEICHIT, HACTHOTO H https://m.edsoo.ru/d36669f8
KOMITO3UIIUHU (YHKITHH T '

131 KonrponbHas pabora: bubnuoreka [IOK
"[IponsBonnas" https://m.edsoo.ru/1cbf72bl
[ToBTOpenue, 060061IeHNE, BuG 10K

nOIMOTEKA

132 7:

SHCTCMaTHga'fIHH SHAHHIH https://m.edsoo.ru/538fc437
YpaBHEeHUs
[ToBTOpenue, o600mEH e, BuG 10K
nOIMOTEKA
133 cucreMarusa 3HAHMI:
"H TeM TH" THT SHAHHHI https://m.edsoo.ru/c2627eca
OyHKIMHU
b K
134 HroroBasi koHTpobHAs paboTa uonmorexa LO

https://m.edsoo.ru/33e6629¢




bu6mmoreka [JOK

135 HtoroBasi KOHTpOJIbHASA paboTa 1 1 hitps:/m.cdsoo.ru/188bbf6e
136 [ToBTrOopenue, 0600ICHNE, 1 bubnumoreka [IOK
cUcCTeMaTU3alus 3HaHUU https://m.edsoo.ru/49f1b827
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcbl
[IpuMeHeHne nNpou3BOIHON K
1 WCCJICIOBAHMIO (DYHKITHI Ha 1 bubmmorexa LHOK
Y https://m.edsoo.ru/a52939b3
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne nNpou3BOIHON K
2 WCCJICIOBAHMIO (YHKITUI Ha 1 bubnnorexa LIOK
Y https://m.edsoo.ru/ff601408
MOHOTOHHOCTH ¥ IKCTPEMYMBI
[IprumeHeHue nporu3BOIHON K
3 UCCIIeIOBaHMIO (PYHKITHI Ha 1 Bubmorexa ITOK
y https://m.edsoo.ru/3d87¢248
MOHOTOHHOCTH ¥ IKCTPEMYMBI
ITIpumenenune NpoOU3BOIHOM K
4 I/I(?CJ'IGI[OBaHI/IIOp(I) HKIIMM Ha 1 bubmorexa LHOK
y https://m.edsoo.ru/343¢c6b64
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprMeHeHne npon3BOIHOM K
5 UCCIIeIOBaHMIO (PYHKITHI Ha 1 bubmorexa LHOK
y https://m.edsoo.ru/4064d354
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeHeHne Mpon3BOJHOM K
6 MCCIIeI0BaHUIO (DYHKITMI Ha 1 Eubmorexa IIOK
y https://m.edsoo.ru/be76320c
MOHOTOHHOCTH ¥ IKCTPEMYMBI
Haxoxxaenre HanOOJIBIIETO U
7 HanMEHBIIIETO 3HAUCHUS 1 bubnnorexa LIOK
. https://m.edsoo.ru/3d408009
HEeMpepbhIBHON (DYHKITMHU Ha OTPE3KE




Haxoxnenne HanOobIIero u

OTIpeIeIICHUs] CKOPOCTH U

8 HAaUMEHBIIIETO 3HAUCHUS bubmmorexa [IOK
. https://m.edsoo.ru/bd5ff0ec
HENPEePBIBHON (DYHKITUU HA OTPE3KE
Haxoxxnenne HanOobIIero u
bu6mmoreka [IOK
9 HanMEHBIIIETO 3HAUCHUS
N https://m.edsoo.ru/cebf10c6
HeINpepbIBHON (DYHKITMU Ha OTPE3KE
Haxoxnenue HanOOJIBIIETO U
bu6mmoreka [IOK
10 HaVMEHBIIIETO 3HAUECHUS
. https://m.edsoo.ru/536de727
HENpephIBHON (DYHKIIUU HA OTPE3Ke
Haxoxnenue HanOOJIBIIETO U
bu6mmoreka [IOK
11 HauMEHBIIEro 3HaYeHUI
. https://m.eds00.ru/85bc8132
HENPEePBIBHON (DYHKITUU HA OTPE3KE
Haxoxnenue HanOOJIBIIETO U
12 HauMEHBIIIEro 3HaYCHUI bubmmnorexa [IOK
. https://m.edsoo.ru/58e8e22
HEMpepHIBHON (DYHKIIMHU Ha OTPE3KE
ITIpumenenne NPOU3BOAHOM IS
13 H:.)XO)K,ZLCHI/I}I H;)I/IJ'I YIIeTro PelIeHus bubmmorexa [IOK
y p https://m.edsoo.ru/3e3230d4
B MIPUKJIAIHBIX 3a/1a4ax
ITIpumenenune NPOU3BOAHOM IJIs
14 H:.)XO)K,ZLCHI/I}I H;)I/IJ'I YIIeT0 PEeIIeHUs bubmmorera [TOK
y p https://m.edsoo.ru/1ea72162
B MIPUKJIAIHBIX 3a/1a4ax
[IpumeHeHre mporu3BOIHOMN 11t
15 OnpeAeseHUus CKOPOCTH 1 bubnuotexa [JOK
YCKOpPEHHU TpoLiecca, 3a0aHHOTO https://m.edsoo.ru/da48154c
dopmyoit unu rpaduxkom
16 [IpumeneHne MPON3BOTHON TSt bubmuorexa [JOK

https://m.edsoo.ru/4beff03b




YCKOpEHHs IIPoIiecca, 3aJaHHOTO
dbopmyIoit wiu rpadhuKomM

17 Kommozurus ¢hyHKimii bubmorexa HOK
H YHKIL https://m.edsoo.ru/fe189f2d
bu6mmoreka [IOK
1 K i
8 OMIIO3HIHA pyHKIHHA https://m.edsoo.ru/fadb8aas
bubmuorexa [JOK
19 K i
OMIIO3HIHA pyHKIIHHA https://m.edsoo.ru/3034724¢
I'eomerpuueckue oOpa3sl
20 ABHEHUI Ha KOOPJIMHATHOMN bubmmorexa [IOK
P pA https://m.edsoo.ru/712ac2d9
IJIOCKOCTH
['eomeTpuyeckue 06pasbl
21 ABHEHMI Ha KOOPAMHATHOU bubmmorexa [TOK
P PA https://m.edsoo.ru/9e3f4bc9
IJIOCKOCTH
KonTponbhas pabota:
22 "I/ICCJlfe OBaHI/Ir; byHKUH ¢ bubnrorexa LOK
A Y Hv" https://m.edsoo.ru/15bclcfb
MIOMOUIbIO IPOU3BOJHOMN
” [IepBoobOpasnasi, O0CHOBHOE bubnnorexka [JOK
CBOMCTBO EPBOOOPA3HBIX https://m.edsoo.ru/d68bbe9d
[TepBooOpa3HbIe 31eMEHTapHBIX
24 bynxuii. [IpaBuina HaxoXAeHUS Bubmmorexa LIOK
YHKIHA. 1P A https://m.eds00.ru/9d102051
epBOOOPaA3HBIX
[TepBooOpa3HbIe 31eMEHTapHBIX
25 ¢ynkuuit. [IpaBuna HaxoXKIEHUSA Bubmmorexa LIOK
YHKIR. TP A https://m.edsoo.ru/beeff646
epBOOOPaA3HBIX
%6 Hurerpai. I eoMeTpuyeckuii CMbICIT bubnnoreka [JOK

UHTErpaja

https://m.edsoo.ru/d2e4601b




Brruucnenue onpeaenéHHOro

27 uHTerpaia no gopmyne Herorona bubmmorexa LHOK
. p PMY https://m.edsoo.ru/ba9da96d
JleitOHua
Beruucnenue onpenenéHHOro
bu6mmoreka [IOK
28 uHTerpana mo ¢popmyie Herorona-
N https://m.edsoo.ru/24ab3c53
JletiOHuIa
[IpumeHneHnue nHTETpaNa s
29 HAXO0KJEHUS IJI0IAIeH TIIIOCKUX bubmmorexa LOK
s tmat https://m.edsoo.ru/5272b%al
¢buryp
[IpumeHneHnue nHTETpaNa s
. bubnuorexa [JOK
30 HaXOXXICHUS 00BEMOB
https://m.eds00.ru/0c837397
FEOMETPUUECKUX TET
31 [Ipumepsl pemenuit bubnuoreka [IOK
nudpepeHIaTbHBIX YPaBHEHUM https://m.edsoo.ru/e6e1901f
1 IIpumepsl perieHunin bubnnoreka [JOK
T depeHIMaIbHbIX ypaBHEHUH https://m.edso0.ru/0f903¢75
MaremaTrnueckoe MOAECIMPOBAHUE
bu6mmorexa [IOK
33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO
. https://m.edsoo0.ru/10130727
Qg depeHIMaIbHbIX ypaBHEHUN
34 KonTponbnas pabora: bubnuoreka [IOK
"IlepBoobOpaznas u unTerpan"” https://m.edso0.ru/403bfb0d
35 Tpuronomerpudeckue QyHKINU, UX bubmuoreka [IOK
CBOWCTBA U rpaduKu https://m.edsoo.ru/6db0b423
36 Tpuronomerpuueckue GyHKIUH, UX bubnnoreka [JOK
CBOICTBa U TpaduKu https://m.edsoo.ru/0adbcelb
37 Tpuronomerpuueckue GyHKIUH, UX bubmuoreka [IOK

CBOMCTBA U Tpaduku

https://m.edsoo.ru/0731ad3d




18 Tpuronomerpudeckue GyHKIUHA, UX bubnnoreka [HOK
CBOICTBa U TpadUKu https://m.edso0o.ru/723dd608

19 Tpuronomerpuueckue GyHKIUH, UX bubnmoreka [JOK
CBOMCTBA U rpauKH https://m.edsoo.ru/6¢8d36ff
OT160p KOpHEH

40 TPUTOHOMETPUUECKUX YPaBHEHUH € bubmumorexa [IOK
MTOMOIIBIO TPUTOHOMETPUYECKOM https://m.edsoo.ru/a413eca9
OKPY’KHOCTH
OTt60p KOpHEH

41 TPUTOHOMETPUYECKUX YPAaBHEHUH C bubnuoreka [IOK
IIOMOIIBIO TPUTOHOMETPUYECKON https://m.edsoo.ru/c7550e5f
OKPYXHOCTHU
OTt60p KOpHEH

4 TPUTOHOMETPUUECKUX YPaBHEHUH ¢ bubnuoreka [IOK
MTOMOUIBIO TPUTOHOMETPUYECKOM https://m.edsoo.ru/14ab3cdb
OKPYXHOCTHU
OT160p KOpHEH

13 TPUTOHOMETPUUECKUX YPaBHEHUH ¢ bubnuoreka [IOK
MTOMOUIBIO TPUTOHOMETPUYECKOM https://m.edsoo.ru/c12a0552
OKPYXHOCTHU

44 Pemenune TpuroHoMeTpuuecKux bubmuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/d5981201

45 Pemrenne TpuroHOMeTpUYECKUX bubanoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/1de34d4d

46 Pemenune TpuronomMeTpuieckux bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/17af2df9

47 Pemenue TpuroHoMeTpuuecKux bubnuoreka [IOK

HEPABEHCTB

https://m.edsoo.ru/a8cas5ad4




Kontponbnas pabora: "I'paduku
TPUTOHOMETPHUCCKUX (PYHKITHIA.

bu6mmoreka [IOK

48 Tpuronomerpuyeckue https://m.edsoo.ru/0b411edd
HepaBeHcTBa"
49 OCHOBHBIE METObI PELICHUS bubnnoreka [HOK
MOKa3aTeJIbHBIX HEPABEHCTB https://m.edsoo.ru/cafObd2f
50 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
[OKa3aTeJIbHBIX HEPABEHCTB https://m.edsoo.ru/fac78f05
51 OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK
MOKAa3aTEeJIbHBIX HEPABEHCTB https://m.edsoo.ru/fb6a8act
57 OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK
MOKa3aTeJIbHBIX HEPABEHCTB https://m.edsoo.ru/cffcb7e5
53 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
J0rapupMHUECKUX HEPABEHCTB https://m.edsoo.ru/d9469916
54 OCHOBHBIE METO/IbI pEIICHUS bubnnoreka [JOK
norapu(pMUUECKIX HEPABEHCTB https://m.edsoo.ru/ad15000e
55 OCHOBHBIE METO/IbI pELICHUS bubnmnoreka [JOK
J0rapupMHUUECKUX HEPABEHCTB https://m.edsoo.ru/86adcbfd
56 OCHOBHBIE METO/IbI pEIICHUS bubnuorexa [JOK
norapupMUUECKUX HEPABEHCTB https://m.eds00.ru/13205d80
57 OCHOBHBIE METO/TbI PEIICHUS bubnmoreka [JOK
VppalMOHAJIbHBIX HEPABEHCTB https://m.edsoo.ru/f8ed5f99
53 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
HppaloOHaIbHBIX HEPABEHCTB https://m.edsoo.ru/d777edf8
59 OCHOBHBIE METOBI PEIICHUS bubnuorexa [JOK
VppalMOHAJIbHBIX HEPABEHCTB https://m.edso0o.ru/30¢3697b
60 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK

UpPpalMOHATILHBIX HEPABEHCTB

https://m.eds00.ru/391272c¢9




['padmyeckue METOABI peLIeHHs

bu6mmoreka [IOK

61
MppalOHAJIbHBIX YPABHEHHI https://m.edsoo.ru/d359tb5f
6 ['padmyeckue METOABI peLICHH bubnmoreka [JOK
MPPALMOHAJIBHBIX YPaBHEHUI https://m.edsoo.ru/07eb464b
63 I'padmueckue MeTOIBI pelICHUS bubnuoreka [IOK
II0OKa3aTeJIbHBIX YPABHEHUM https://m.eds0o0.ru/b9b225¢3
64 I'padpuaeckue MeToIbI peIICHUS bubnnoreka [JOK
MOKAa3aTeJIbHBIX HEPABEHCTB https://m.edsoo.ru/b800deb4
65 ['padmyeckue METOABI peLICHHs bubnuorexa [JOK
Jorapu(pMUUECKUX YpaBHEHHMA https://m.edsoo.ru/f5Seed075
66 I'paduueckue meTozs! pemeHus bubnuoreka [IOK
J0rapu(pMHUUECKUX HEPABEHCTB https://m.edsoo.ru/41da431a
67 I'padpuaeckue MeTOIbI peIICHUS bubnnoreka [JOK
J0rapupMHUECKUX HEPABEHCTB https://m.edsoo.ru/b648235a
I'paduueckue MeTObI pelIeHus
68 HEKg;aTeJILHBIX u e bubmmorexa [OK
. https://m.edsoo.ru/5ab83864
norapu(pMHUUECKUX YpaBHEHHMA
I'padnueckre MeTOIBI pEIIEHUS
pad ARLP bu6mmoreka [IOK
69 MOKa3aTeIbHBIX U
. https://m.edsoo.ru/a4d65ee5
norapu(pMHUECKUX YpaBHEHHMA
I'padmueckue MEeTOIbI pelIeHus
70 ngKg)zaTeanmx u e bubmmorexa [TOK
https://m.edsoo.ru/aa5962el
norapu(pMUUECKIX HEPABEHCTB
I'paduueckre MeTonbl peIeHUst
pad P bubnmoreka [JOK
71 MOKa3aTeNbHBIX U

norapu(pMUUECKIX HEPABEHCTB

https://m.edsoo.ru/48190472




KonTponbnas pabora:

bu6mmoreka [IOK

72 "HppainnoHaiibHble, IOKa3aTeIbHbIE hitps://m.cdsoo.ru/2dbd3859
U Jorapu(pMuIecKrue HepaBeHcTBa"

KommuiekcHsie uncna.

73 Anrebpanueckas u bubnnoreka [HOK
TPUTOHOMETpHUYECKast (POPMBI https://m.edsoo.ru/7ab8d17e
3anucy KOMIUIEKCHOTO YKclia
KommuiekcHsbie yncna.

74 AnrebGpanyeckas u bubnuorexa [JOK
TPUTOHOMETPHUYECKast (DOPMBI https://m.edsoo.ru/81cccfe9
3alUCU KOMILJIEKCHOTO YUCIa

75 Apudmerndeckne onepanum ¢ bubnnorexa [HOK
KOMIUIEKCHBIMU YK CIIaMHU https://m.eds00.ru/039949bf

76 ApudmeTrnueckue onepanuu c bubnuoreka [IOK
KOMIUJIEKCHBIMU YU CIIaMU https://m.edsoo.ru/a7d95{79

77 N300pakeHre KOMIUIEKCHBIX YUCET bubnuoreka [IOK
Ha KOOPJAMHATHOM IIOCKOCTH https://m.edsoo.ru/ca878deb

73 N306pakeHne KOMIJIEKCHBIX YHCET bubnnoreka [JOK
Ha KOOPJAMHATHOM IIOCKOCTH https://m.edsoo.ru/471¢735b

79 ®opmyna Myaspa. Kopau n-oit bubnuoreka [IOK
CTETIEHHU M3 KOMIUJIEKCHOTO YMCIIa https://m.edsoo.ru/3ceel327

20 ®opmyna Myaspa. Kopau n-oit bubmuoreka [IOK
CTETNIEHU U3 KOMIUJIEKCHOI'O YUCa https://m.edsoo.ru/a35al31d
[TprMeHeHre KOMIUIEKCHBIX YUCel

81 JUIs peteHns: GU3NYECKUX U Bubmiorexa LIOK

https://m.edsoo.ru/ef10c4f9
TEOMETPUUECKUX 3a7a4
%) Kontposbnas padoTa: bubnmoreka [JOK

"KommizexkcHble yncia"

https://m.edsoo.ru/51696a67




bu6mmoreka [JOK

83 Harypan € U 1IeJIble YHrclia
TYPAIILHBIC H LEIBIC HHCT https://m.edsoo.ru/fab81c0e
bubmuorexa [JOK
84 Harypan e eJIbIC YMclia
TYPAIILHRIC H LEIbIC HHCT https://m.edsoo.ru/ef2c6e43
25 [IpuMeHeHne npru3HaKkoB bubnunorexa [IOK
JECIUMOCTH LICHbIX YHCE https://m.edsoo.ru/0312cf8c
R6 [IpuMeHneHne TPU3HAKOB bubnnoreka [JOK
JEINMOCTH LIEJIbIX YHCE https://m.edsoo.ru/247d2fe7
[IprumeHeHue npu3HaKoB
bu6mmoreka [IOK
87 JenuMocTH 1enbix yucelr: HOJ u
https://m.edso0.ru/e8b87729
HOK
[IpuMeHeHne npru3HaKkoB
88 enuMocTu nenbix yncen: HOJ u bubmorera [JOK
A H ) https://m.edsoo.ru/1bf2fb98
HOK
[IpuMeHeHne npru3HaKoB
bu6mmoreka [JOK
&9 NETUMOCTH LIETBIX YHUCE: OCTATKHU
https://m.edsoo.ru/9c44c6ca
0 MOAYJIIO
[IpumeHeHre MPU3HAKOB
90 JIETUMOCTH 1IEJIBIX YMCEII: OCTaTKH bubmorexa LOK
’ https://m.edsoo.ru/337aad59
10 MOAYJIIO
[Ipumenenne npru3HaKoB
91 JIETUMOCTH 1LI€JIBIX YUCEN: AITOPUTM bubnmoreka [JOK
EBknuaa s pemenus 3a1ad B https://m.edsoo.ru/a86014¢l
HENBIX YHCcIax
9 KonTtponbhas pabdora: "Teopus bubnnorexka [JOK

HeNbIX yucen"”

https://m.edsoo.ru/5¢45a60a




Cucrema n COBOKYITHOCTb

93 aBHeHHI. PaBHOCUIBHBIE bubmoreka LOK
P ' https://m.edsoo.ru/19304aba
CHCTEMBI U CUCTEMBI-CJIEACTBHUS
Cucrema 1 COBOKYITHOCTb
. bu6mmoreka [IOK
94 ypaBHeHUH. PaBHOCHIIbHBIE
https://m.edsoo.ru/c3d4b282
CHUCTEMBI I CUCTEMBI-CIIEICTBUS
OCHOBHBIE METO/IbI pELICHUS
. bubnuorexa [JOK
95 CHUCTEM U COBOKYITHOCTEM
. https://m.edsoo.ru/a20b8adc
palMOHAIbHBIX YPABHEHUI
OCHOBHBIE METO/IbI pELICHUS
. bubnuorexa [JOK
96 CUCTEM U COBOKYITHOCTEH
. https://m.edsoo.ru/a012476d
UPPALMOHATLHBIX YPaBHEHUN
OCHOBHBIE METO/IbI pELICHUS
97 CHCTEM M COBOKYIHOCTEH Bubmiorexa [JOK
Y . https://m.edsoo.ru/d620c¢191
MOKa3aTeJIbHBIX YPABHEHUI
OCHOBHBIE METO/IbI pELICHUS
98 CHCTEM M COBOKYITHOCTEH Bubmiorexa IJOK
Y . https://m.edsoo.ru/7017196f
MOKa3aTeJIbHBIX YPABHEHUIM
OCHOBHBIE METOJIBI PEIICHUS
99 CHCTEM M COBOK HHECTeﬁ bubmaorexa [IOK
Y . https://m.edsoo.ru/513¢9889
norapu(pMHUECKUX YpaBHEHUHA
OCHOBHBIE METO/TbI PEIICHUS
. bubnuorexa [JOK
100 CHCTEM U COBOKYITHOCTEM
. https://m.edso00.ru/2276973
norapu(pMHUECKUX YpaBHEHHMA
IIpuMeHeHne CUCTEM K PEIIEHUIO
bubmuorexa [JOK
101 MaTeMaTHUeCKHUX 3aja4d 1 3a71a4 u3

pa3InyYHbIX 00JacTel HayKu U

https://m.edsoo.ru/3330f7ef




peasibHO JKU3HU, HHTEPIIPETALIHS
MOJIYYEHHBIX PE3YJIHTATOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3

102 pa3IMYHBIX 00J1acTel HAYKU U bubmorexa HOK
. https://m.edsoo.ru/cead345e
pEaIbHOM JKU3HU, HHTEPIIPETALINS
MOJIyYEHHBIX PE3yJIbTaTOB
[TpuMeHeHnEe HEPABEHCTB K
PELIECHUI0 MaTEMaTUYECKUX 3aa4 U
103 3a/1a4 U3 pa3JIMuHbIX o0yacTen bu6mmoreka [IOK
HayK{ U peaIbHOU KU3HH, https://m.edsoo.ru/a52939b3
MHTEPIIPETALNS [T0JTyYEHHBIX
pe3ynbTaToB
Konrtponsnas pabora: "Cucremsl
104 paloHaIbHBIX, UPPALUOHAIBHBIX bubnuoreka [IOK
[IOKa3aTeNIbHbIX U https://m.edsoo.ru/ff601408
Jorapu(pMUUEcKux ypaBHEHUI"
105 PaunonanbHbIe ypaBHEHHUS C bubnnoreka [JOK
napamMeTpamu https://m.edsoo.ru/3d87¢248
106 PanmonansHbIe HEpaBEHCTBA C bu6mmorexa [IOK
rnmapamMeTpamu https://m.edsoo.ru/343c6b64
107 ParnronanbHbBIE CHCTEMEI C bubmuorexa [JOK
rapaMeTpamMmu https://m.edsoo.ru/4064d354
108 HppanuonaibHuslie ypaBHEHUS, bubnnorexka [JOK
HEPABEHCTBA C ITapaMeTpamMu https://m.edsoo.ru/be76320c
109 UppanmoHanbHble CUCTEMBI C bubmuoreka [IOK

napameTpamu

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




IToxazaTennHBIE YpPaBHCHUA,

bu6mmoreka [IOK

10 HEPABEHCTBA C ITApaMeETPaAMU https://m.edsoo.ru/bd5ff0ec
11 ITokazarenbHbIE CUCTEMBI C bubmuorexa [JOK
rnapameTpamu https://m.edsoo.ru/cebf10c6
112 Jlorapugmuueckue ypaBHEHHUs, bubnuoreka [IOK
HEPaBEHCTBaA C MapameTpaMu https://m.edsoo.ru/536de727
13 Jlorapudmudeckue CUCTEMBI ¢ bubnnoreka [JOK
rnapamMeTpamu https://m.edsoo.ru/85bc8132
114 TpuroHomeTpuyecKue ypaBHEHHUs C bubnuorexa [JOK
rnapaMmeTpamu https://m.edsoo.ru/58e8e2{2
115 TpuronomeTrprudecKkue HEPABEHCTBA bubnuoreka [IOK
¢ ImapamMerpamu https://m.edsoo.ru/3e3230d4
116 TpUrOHOMETPUUECKHUE CUCTEMBI C bubnnoreka [JOK
rapaMeTpaMmu https://m.edsoo.ru/1ea72162
ITocTpoeHue u uccienoBaHue
117 MaTEMAaTUYECKUX MOJEIEH bu6mmoreka [IOK
peaNbHBIX CUTYalUH C IOMOILBIO https://m.edsoo.ru/da48154c
YpaBHEHUH ¢ TapamMeTpamMmu
ITocTpoenue u ucciegoBaHue
118 MaTeEMaTUYECKUX MOJAEIEH bu6mmorexa [IOK
peabHBIX CUTYALUH C IIOMOILBIO https://m.edsoo.ru/4beff03b
CHUCTEM ypaBHEHHUH C mapaMeTpaMu
[TocTpoenue u uccienoBaHue
119 MaTeMaTUYECKUX MOJenel bu6mmorexa [IOK
peabHBIX CUTYALUH C IIOMOILBIO https://m.edsoo.ru/fe18912d
CHCTEM ypaBHEHHUH C mapaMeTpaMu
120 KonTponbhas pabota: "3anauu ¢ bubnmoreka [JOK

napaMmerpamu’

https://m.edsoo.ru/fadb8aas




[ToBTOpEHmE, 0600IICHNE,

bu6mmoreka [IOK

121 cHcTeMaTH3a 3HAHMIL:
. HETEMATHBAIIA SHAHHH https://m.edsoo.ru/3034724¢
'"VpaBHeHus"
[ToBTOpEeHmE, 0600IICHUE,
. bu6mmoreka [IOK
122 CHUCTEMaTU3aIs 3SHAHUH:
" " https://m.edsoo.ru/712ac2d9
VYpaBHeHust
[ToBTOpenue, 06001ICHNE,
. bubnuorexa [JOK
123 CHUCTEMAaTU3alMs 3HAHUH:
" . https://m.edsoo.ru/9e3f4bc9
VYpasaenus. CucTeMbl ypaBHEHHMA
[ToBTOpenue, 06001ICHNE,
. bubnuorexa [JOK
124 CUCTEeMaTH3aIs 3HAHWI:
" " https://m.edsoo.ru/15bclcfb
Hepasencraa
[ToBTOpenue, 06001ICHNE,
125 cHUCTEMAaTH3aIUs 3HAHUN: bubmorexa LOK
. H" ’ https://m.edsoo.ru/d68bbe9d
HepasenctBa
[ToBTOpenue, 06001IIEHNE,
126 cucTeMaTu3alys 3HaHui: bubmmorexa [IOK
. | ’ https://m.edsoo.ru/9d102051
HepasenctBa
IToBTOpenue, 0000IIEHNE,
127 CI/ICTel\/II:)aTI/Ba WSl 3HAHUM: bubmorexa HOK
. HIESH ’ | https://m.edsoo.ru/beeff646
[IpouzBoaHas 1 €€ npuMeHeHUE
[ToBTOpenwme, 0600IIEHNE,
. bubnuorexa [JOK
128 cHUCTeMaTHu3alysl 3HaHUM:
" R " https://m.edsoo.ru/d2e4601b
[IpouzBoaHas 1 €€ npuMeHeHue
[ToBTOpenwme, 0600IIEHNE,
. bubnmoreka [JOK
129 cHUCTeMaTHu3alysl 3HaHUM:

"I[IpousBoaHas u €€ mpumMeHeHue"

https://m.edsoo.ru/ba9da96d




[ToBTOpEHmE, 0600IICHNE,

130 cUCTEMAaTH3aIus 3HAHUN: 1 bubmmorexa [IOK
. " ] | https://m.edsoo.ru/24ab3c53
NHTerpai u ero npumMeHeHue
[ToBTOpEeHmE, 0600IICHUE,
. bu6mmoreka [IOK
131 CHUCTEMaTU3aIs 3SHAHUH: 1
" " https://m.edsoo.ru/5272b9%al
OyHKIUU
[ToBTOpenue, 06001ICHNE,
. bubnuorexa [JOK
132 CHUCTEMAaTU3alMs 3HAHUH: 1
" " https://m.eds00.ru/0c837397
OyHKIUU
[ToBTOpenue, 06001ICHNE,
. bubnuorexa [JOK
133 cUCTEMAaTH3aIUs 3HAHUN: 1
" " https://m.edsoo.ru/e6e1901f
OyHKIUU
bu6mmoreka [IOK
134 nu 3] 1 1
TOropas KOHTpOIIbHAA paboTa https://m.edso00.ru/0f903c¢75
bu6mmorexa [IOK
135 nu 3] 1 1
TOropas KOHTPOIIbHAA paboTa https://m.edsoo.ru/10130727
136 [ToBTOpenue, o6odIIEHKE, | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/403bfb0d
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMPoBePSIEMOro .
00pa3oBaTeIbHOIi MPOrpaMMBbI CpeIHEro o01ero 0opa3oBaHusA
pe3yJbTara
1 Yucna v BEIUUCICHUS
L1 OnepupoBaTh MOHATHSIMH: PAIlMOHATBHOE M JCHCTBUTENHHOE YHCIIO,
' OOBIKHOBEHHAS W JIECATUYHAS APOOb, MPOLIEHTHI
12 BeImonHATE  apuMeTHYEeCKHe Omepalud ¢ PAlHOHATBHBIMU |
' JIEUCTBUTEIbHBIMHU YHCIIAMH
13 BoimonuaTe  npuOMMKEHHBIE — BBIYMCIICHUS, HUCIONB3Yys  IpaBUIa
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUN
OnepupoBaTh MOHATUSMU: CTCIICHD C IEJIBIM ITOKa3aTelieM, CTaHJapTHas
14 dbopMa 3amucH JACUCTBUTEIHHOTO YHCIIa, KOPEHb HATYPaTbHOW CTEIICHU;
' MCIOJIb30BaTh MOJIXOJAIIYI0 (hOpMY 3aMUCH ICUCTBUTENBHBIX YUCEN AJIS
pEIICHUS TPAKTUYECKHUX 33]1a4 M MPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATHSAMH: CHHYC, KOCMHYC M TaHT€HC IPOU3BOJIBHOIO
1.5 yIJjla; HCIOJb30BaTh 3allMCh IPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETPHYECKHE (DYHKIINN
2 YpaBHEHMS U HEPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, 1IETI0E,
2.1 parroHaibHOE, UppaloHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
29 BeIMONHATE  TIpeoOpa3oBaHus TPUTOHOMETPHUSCKUX BBIPAKCHHA H
' pelIaTh TPUTOHOMETPUYECKUE YPABHEHUS
BrimonHsATs peoOpa3oBaHus LETIbIX, PALIMOHAIBHBIX U UPPALIMOHATBHBIX
2.3 BBIDOXXCHUH W pemaTh OCHOBHBIC THITHI IICJIBIX, PAIMOHATBHBIX H
UPPAIMOHATILHBIX YPAaBHEHUH 1 HEPABCHCTB
54 [TpuMeHsITh ypaBHEHUS W HEPABEHCTBA JJIS PEIICHUS MaTeMaTUYECKUX
' 3a]1a4 U 3a]1a4 U3 Pa3TUYHbIX 00JacTel HayKH U pealbHOMN KU3HH
MonenupoBaTh peajgbHBIC CHUTYallMH HA SI3bIKE alreOphl, COCTABIATH
2.5 BBIpQXEHUS, YpaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3a/1a4yM, UCCIIE0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl
3 @OyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3aJaHusl (PYHKIUH,

3.1 00sacTh OmpeAeNieHusT M MHOXKECTBO 3HAaueHUW (QYHKIUH, Tpaduk
(GyHKIHMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
' (byHKINHU, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonb3oBatk rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
3.4 Crpoutb W uuTath TpaQuKH JIHHEHHOW (QYHKUMH, KBaIPATUIHOU
' byHKIUH, cTeneHHON (QYHKIUU C LIEeTIbIM MTOKa3aTesieM
Hcnonb3oBate Tpapuku (QYHKUUH [UIsI HMCCIEJOBAHUS NPOLECCOB U
35 3aBHCUMOCTEH TpU PEUIeHWU 3aJad U3 JPYTuxX Y4eOHBIX MPEJAMETOB H
' peanbHOM  JKM3HH, BBIpaXaTh (opMylaMH  3aBHCUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana maremaTnueckoro aHanusa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTb MOHATUSIMHU: OECKOHEUHO YOBIBaroIlas IreoMeTpuyecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAOIICH  TE€OMETPUUYCCKOM
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonbs30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEM W NPOrPECCHU IS
' pellleHus peaabHBIX 3a71a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT /A OMNHCAHUA
5.2 peasIbHBIX MPOIIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX yUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon y
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepsieMoro .
o0pa3oBaTeJIbHOI NPOrpaMMBbl CpeHero 001ero oopa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHIATHSMM: HATypaJbHOE, LENOE YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JIEJMMOCTH LENBIX YHUCEN, Pa3JIOKEHHME YHCIa Ha IPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHUEM: CTENIEHD C PALlMOHAIIBHBIM [T0KA3aTEIEM




1.3

OnepupoBaTh MOHATUSAMHU: JIOTapu(pM YUCIIA, TECITUYHBIC U HATypaIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBA CTENEHHM Ul IIpeoOpa3oBaHUs BbIPAXKEHUI,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3ATCIbHOC YPaBHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Ifl U HCPAaBCHCTB

2.2

BoimonHATe 1peoOpa3oBaHusi BBIPAKECHUH, COIACPIKALIMX JIOTapU(pMBL;
OIEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPAaBHEHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMa JIMHEWHBIX YPaBHEHUN U €€ pelleHue;
UCIONIb30BAaTh  CUCTEMY  JIMHEWHBIX  YpPaBHEHMH  [UIsI  pEIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM UM COBOKYIHOCTEW
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTYallMH HA SI3bIKE alreOpbl, COCTABIATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENIH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHKMK U rpaguku
OnepupoBaTh TMOHATHSAMHU: TEpHOAWYECKass (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUYKH IKCTpeMyMa (pyHKIUHM, HauOoJbllee U

HauMeHbIlIee 3HadeHHs] (PYHKIUN Ha MMPOMEXKYTKE; UCIIOJIb30BAaTh UX JJIf
uccienoBanus QyHKIMH, 3aJaHHOU TrpaduKkoM

3.2

OnepupoBaTh NOHATHAMU: FpaUKH MOKA3aTEIbHON, TOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMH; u300paxarb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] YPAaBHEHUI U HEPABEHCTB

3.3

3.4

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHUH W UCHOJB30BaTh MX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate Tpapukd (QyHKUUH U1 MCCIENOBAaHUS NPOLECCOB HU
3aBHCUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUIUIMH

Hauama MaTeMaTH4eCcKOro aHajan3a

4.1

4.2

43

OnepupoBaTh TMOHATUSAMH: HENpepbIBHAsS (PYHKIHUSA, MPOU3BOJIHAS
(GyHKIMM; MCIOJIb30BaTh T'€OMETPUYECKMM H  (U3HUYECKUN  CMBICI
MPOU3BOAHOM JIJTA PELICHHS 3a/1a4

HaxoauTh  TpOU3BOJHBIE  AJIEMEHTapHBIX  (YHKIUH, BBIYUCISATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BECHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOU3BOJAHYIO UL HCCIEAOBaHUS  (YHKIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMbI, IPUMEHATh Pe3yJIbTaThl UCCIEIOBAHUSA K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO IUIA HAXOXIACHUSA HAWITYUIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hass M HMHTETPAN; IIOHUMATH
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxoauts mnepBooOpasHble dJIEMEHTapHbIX  (DYHKUMNA, BBIYUCISATH
' uHTerpai mo ¢popmyie Hetorona — JleliOnuna

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbhple  uucna. OOBIKHOBEHHbIE M JECATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEeuHble  MepHoJMuYecKue  Ipodu.  Apudmernyeckue  omepauuud  C
1.1 | palMOHaJBHBIMU YHCIIaMH, NPeoOpa3oBaHUs YMCIOBBIX BbIpakeHHH. [Ipumenenue
npoOell U NPOLIEHTOB JUIsl PEeIIeHUs NPUKIAJHBIX 3a7ay U3 pa3InyHbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcla.  PanuMoHanmbHBIE W HppaAlMOHAIbHBIE  YHCHA.
1.2 Apudmerudeckue omnepanuu C JeHCTBUTENbHBIMU uHciaaMH. [IpubmxkéHHbIE
BBIUMCIICHUS, [IPABUIIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUH
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3 gucna. Mcnonp3oBanue noaxonasuieid (OpMBI 3aluCH IEHCTBUTENBHBIX YUCEI IS
peleHusl MPaKTUYECKUX 331a4 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypalbHOW creneHH. J[eHcTBHUS ¢ apuMeTHUECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L5 CuHyc, KOCHMHYC M TaHICHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YUCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
27 ITpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
’3 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4  Pemenue Henblx U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaiiMoHaNbHBIX YPaBHEHUH U HEPABEHCTB
2.6  PemeHue TpPUTrOHOMETPUYECKUX YPaBHEHHIH
27 [TpumeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKH U pPeabHOM KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkuus, cnocoObl 3aganus QyHkuuu. I'padux ¢yHximumu. B3zaumao obOpaTHble
' GyHKIHH
10 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHUd QyHkuuu. Hymm QyHkmm.

[TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKUINU




33 CrenenHas GyHKLUS C HATYpaJbHBIM U IeNBIM TIOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOPHSI 71-0¥ CTETICHU
34 Tpuronomerpuueckass OKpyKHOCTb, ONpPEAEICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIE0BATENLHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas Mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETpHYECKas MPOrPECCHs. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYECKOM
' nporpeccuu. Dopmyia CI0XHBIX HPOLEHTOB. McIosib30BaHME INPOrpeccun JUis
pellIeHNs peabHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHuoxecTBO, omepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJii ONHUCAaHUs PpealbHbIX
MIPOLIECCOB U SBJICHUH, P PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T10Ka3aTEIHLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna u BIYUCICHUS
1.1 Harypanbnble u nensie yncna. [IpusHaku qenMMoCcTy HEIbIX YUCEe
1.2 Crenens ¢ pallioOHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uucna. /lecaTuynble U HaTypajbHbIE JOrapupMbl
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHUN, COACPIKALIMX JIOTapU(OMBI
27 [IpeoGpa3oBanue BbIpaXXeHUil, COAEPKALIUX CTENEHHU C pallMOHAIbHBIM
' MoKa3areseM
23 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
6 CucreMpl JNMHEWHBIX ypaBHeHUH. PeleHue NpUKIaIHBIX 3a7ad C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucTeMsl 1 COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpumeHeHnEe ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkuus. Ilepuoanyeckue ¢yHkun. [TpomMexyTkKM MOHOTOHHOCTH (DYHKIIUH.

3.1 Makcumymbl U1 MUHUMYMBI GyHKIMH. HamOosnblliee ¥ HaWMEHbIIIEe 3HAYCHUE
(GyHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadhukoB GyHKIUHA A1 peIeHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB (yHKUMHA Ui HUCCIENOBAaHUS  NIPOIECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEHICHUM 3aad U3 JPYruX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Havana marematnueckoro anaiansa

4.1 HenpepoiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukiuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TTPOU3BOIHOM

43 [Ipou3BonHbIe 3eMEHTApHBIX (PyHKUMHA. DOpMyJIbI HaXO0XKJIEHUS IPOU3BOJIHOM

' CYMMBI, TIPOU3BEICHUS U YaCTHOTO (DYHKIIUN

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIMM HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxknenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHusi PyHKIUU Ha
OTpe3Ke
[IpumeneHnne MpoN3BOAHOMN ISl HAXOXK/ICHUSI HAUTYYIIETO PEICHHUS B IPUKIIATHBIX

4.5 3a/layax, M OINpeAeNieHUsT CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnon wiH
rpadgukom

4.6 [TepBoobOpasnas. Tabnuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BerduciaeHne nuterpaia mo

dbopmyiie Hetotona — JleitOnuma




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

Kon
NpoBePsSIeMOro
TpeOOBaHUS

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

Bnagenue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSATH UX; yMEHUE (HOpMyITUPOBATH
0o0paTHOE W HPOTUBONOJIOKHOE YTBEPXkAECHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTU4YECKOM HHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYKACHHWS IIpU PpEUICHMM 3alad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYXICHHM; YMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXXECTBAMHU; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAIbHBIX IIPOLIECCOB U SIBJIEHUI U NIPU PELICHUH
3a1a4, B TOM 4YHCIIE W3 JpPYyrUX Yy4YeOHBIX TMPEIMETOB; YMEHHE
OIepUpOBATh MOHATHAMMU: Ipad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh rpa(bLI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEJI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasaTreiaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC W  TaHIEHC
IPOM3BOJILHOIO 4YHCJIA, OCTaTOK I10 MOAYNIO, PALMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE MCIOJIb30BaTh
NPU3HAKKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, adropuT™ EBKiMIa npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpryIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUEecKas U
anreOpanyeckas); yMeThb NPOU3BOAMTH apuU(pMETUUYECKHE ACUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPEACIINTCIIb MAaTPHIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHE pellarb YpaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTEMaTHYECKUX

3aj7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIACTe! HAYKH U peasTbHOU )KU3HU

YMeHue onepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMY, 1epBasi ¥ BTOpasi MPOoU3BOAHAs (DYHKLUHU, T€OMETPUUECKUI 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMH, HaXOAUTh YpaBHEHHE KacaTeIbHOW K rpaguky
(GYHKIMU; YMEHHE HaXOAWUTh MPOU3BOIHBIE IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HccCieloBaHUS (YyHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (YHKIUI; CTPOUTH
rpauKd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCcKOro
aHaINM3a; NPUMEHATh NPOU3BOAHYIO I HAXOXKIEHUS HaWIy4IIero
pelnieHusl B NMPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOOUTh IJIomaanu U 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YpaBHEHUH

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; YMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpapuKoB (pyHKIUH, HCIOIb30BATE I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX Y4EOHBIX MPEIMETOB H
3aJjay U3 peaslbHOM JKM3HU; BBIpAXaTh (POpPMyJIaMU 3aBUCHMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JacTH yNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 10 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYCHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 33]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yJIbTaT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATD
nH(opMaIrIo, TPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIOIIYI0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIE C MPUMEHEHHEM TpadUuUyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpaMueCcKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsT C TOMOINBID JHarpaMM pPAacCeMBaHUS H JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(bopMysbl CIOXKEHUS U YMHOXEHHUS BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSTHOCTH, (hopmyiy bepHymnu, komOuHaTopHble hakThl U HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BeEJIMYMHA, pACIpPECIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, NMUCIEPCHs M CTAaHAAPTHOE OTKIOHEHHE
CIly4ailHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUJIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTeIbHOIO W HOPMAJIBHOIO PACHPENCICHMI;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3YUEHHBIX pacHpeleleHui uis
peleHus 3a7ay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBLIMX YHUCET B MPHUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IMepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl PEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEalbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJYUYECHHBIN PE3YNIBTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YIoOI,
JBYI'PAaHHBIA YTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECS IpsMBIE,
MapaJuIeIbHOCTh U NMEPHNEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY IPSAMOM M INIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHAE MEKy TUIOCKOCTAMM; YMEHHUE UCIIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MAaTE€MaTU4eCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YU
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, nupamuia, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyoOa,

MNpsAMOYT'OJIBHOTO IMapaUIC/ICTIMIICAa, THPaMHUAbI, MPU3MbI, HOUJIWHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs], UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
yMEHHE MIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENEHO
(dbopMyIHpOBaTH ONpEACTICHUS U3yYaeMbIX (PUTYyp, BBIIABUTATh THIIOTE3bI
0 CBOICTBax U MpHU3HAKaX reOMEeTpUYecKuX (puryp, o00OCHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMWTH Kiaccudukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBIMIOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MOCTPOCHUS
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YMeHue oOmnepupoBaTh IMOHSATHUSMHU: JBM)KCHHE B  TIPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOA00MS, MOJ00HBIE (UTYpBI; YMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTCKType; HCIIOJIB30BaTh T'€OMETPUUYCCKHUE OTHOUICHHS
NIPU PEIICHHUH 32149, HAXOAUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
I0MIa/1b, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPESIMETOB H
U3 PEANTbHOW KM3HHU, YMEHHE BBIUUCISATH F€OMETPUYCCKHUE BEIUYHUHBI
(mMHa, yroi, IUIomanb, 0O0BEM, IJIOMIaIh MOBEPXHOCTH), HCHOIB3YS
M3y4YeHHbIE (OPMYIBI U METOJbI, B TOM YHCIE: IJIOUIab MOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
MOPSIMOYTOJIBHOTO TMapaljieNienunena, MUPaMubl, MPU3MBI, LHWIMHIPA,

KOHYca, [l1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IIPOM3BEICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3afad APYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3adadu;
IMOHUMAaHHUC 3HAYUMOCTH MAaTEMAaTUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTU4YeCKON HayK1




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucina 1 BEIUMCIIEHUS

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

b2 OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOH creneHu. JedcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMEeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIe U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBuTenbHbIe uucia. Apudpmernyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmxkE€HHBIE BBIYMCICHHUS, IpaBWIA OKPYIVIEHUS, NPUKHUIKA U
OIIEHKA PE3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BeIpaKEHUN
1.9 KowmrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [enbie u 1poOHO-paIlHOHAIbHBIC YPaBHEHHUS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenble u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuliia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTPpUILIbI
3 OyHKIMH U TpaduKu




@Oyuk1us, crnocoods! 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHO oOparHbIe

>l ¢yukuuu. Yérneie u Heu€THbIe QyHKIMU. [leproanueckue GyHKINHA
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKImm.
39 [IpomMexxyTkl  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
313 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJIbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS 71-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. Acumnrorsl rpadukoB ¢ynkuuid. CBoiicTBa (QyHKUU,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IpousBoaHble 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxxieHre HanbobIero 1 HaMMEeHbIIEero 3HaueHus! PyHKLIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 mMOBEpXHOCTH BpaIlleHUS
7.5 Koopannats! 1 BEKTOpPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

« AnreOpa 1 Hayasa MaTeMaTUYECKOTo aHanu3a, 10 kiacc/
Huxonbsckuit C.M., ITotannoB M.K., Pemmernukos H.H., Akumonepnoe
obmectBo «M3narenscTBO «IIpocBemenne» 2021

o Anrebpa v Hauaja MareMaTH4YecKoro aHanmsa, 11 kmacc/
Huxonbsckuit C.M., ITotannoB M.K., Pemmernuko H.H., Akumonepnoe
obmectBo «M3natenberBo «IIpocsemenne» 2021

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

e [Iporpammel cpennero obmiero oopazoanusi Mocksa «lIpocBerienue»

2025r.

e AureOpa v Hayaia MaTeMaTHYECKOro aHajn3a. TeMaTHuecKue TeCTHI,

10 knacc/ lllenenesa 10.B., U3natensctBo «IIpocsenienue» 2021

e Anre0Opa u Hauaja MaTeMaTUYECKOro aHanu3a. JlugakTuyeckue

martepuaisbl, 10 kinacc/ Ilorano M K., IlleBkun A.B., M3narenbcTBo
«ITpocsemenue» 2022

° AJ'II‘€6pa 1 HavaJla MaTEMaTUUYECKOro aHajau3a. TemMaTuuecKkue TCCTHI,

11 kmacc/ llenenera FO.B., U3matenscTBo «IIpocBemienue» 2021

e Anre0Opa 1 Hauaja MaTeMaTUYECKOro aHanu3a. JlunakTuyeckue

QLI‘I-BUJ[\)»—!

martepuaisbl, 10 kinacc/ [lorano M.K., IlleBkun A.B., U3narenbcTBo
«ITpocsemenue» 2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
. Caitt MunucrepctBa oOpazoBanuus v Hayku P® http://www.mon.gov.ru

. Caiit PocobOpa3zoBanust http://www.ed.gov.ru

. @epepanbHblil noptan «Poccuiickoe oOpazoBaHue» http://www.edu.ru

. Poccutickuii 0o0pazoBaTebHBINA MOPTAN hitp://www.school.edu.ru
. IIkoabHBIN TTOpTAI http://www.portalschool.ru

denepanbabiii moptan «Mubopmarmonno- KoMMyHUKaIIMOHHBIE TEXHOJIOTHH B
oOpazoBaHUM» http://www.ict.edu.ru

7. Poccuiickuit mopTana OTKPHITOr0 00pa3oBaHUUS hitp://www.opennet.edu.ru

8. OOpa3zoBarenbpHasi OHJIAWH-TIIATGOpMA TS IKOJIBHUKOB, UX POJIUTENCH U

yuautenent. uchi.ru
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