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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «Anredpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubosiee 3HAYMMBIX B MPOrpaMMe cpefaHero oOiero oOpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIUJICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolluecs OBJIaJIeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY /JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHUSI OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTH4YeCKOro aHalvi3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKIEHHUS C TTOMOIIBI0O UHAYKIIUU U PACCYXKIATh JNEAYKTUBHO, UCIOIb30BaTh
00001lIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEATUBHOE U KPUTHUUYECKOE MBIILICHHE.

B xoxe m3ydyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayajla MaTeMaTH4E€CKOro
aHanu3a» OOy4YarolIMecsl MOJY4YaloT HOBBIA OMBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH pEaIbHbIX CHUTyaluH,
WHTEpPIpPETAlUh  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHMs] anreOpe W HavajlaM MaTeMaTH4YeCKOTO
aHaJIK3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKAaTEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUMCIEHU», « DyHKIUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4YecKoro aHanuza», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JBYX JIET
oOy4yeHUsT Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA



JApYr Apyra U MOCTENEHHO HACBIIAsCh HOBBIMM TEMaMM M pasfenaMu. /[aHHbIN
yu4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
COJEp)KaHUE HECKOJIBKMX MaTeMaTHUYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTEMaTUYECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaAeBalOT Bc€ Oosee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (popmupyercs u
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeaJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, s
pELIEHUs] CaMOCTOSITENBHO C(HOPMYIMPOBAHHON MaTeMAaTUYECKOM 3aJauH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpbHO-MEeTOAMYECKas JMHUA «YUHuCia M BBIYMCICHHS» 3aBEpLIACT
¢dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpasoBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHPOBAHHMIO  HaBBIKOB
pPalMOHAJIBHBIX BBIYMCIICHHM, BKIIIOYAIOIIUX B Cce€0s MCHOJIb30BAaHUE PaA3IMYHBIX
dbopM 3amucu YuCia, YMEHUE JeiaTh NPHUKUIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUKCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajlbHbIX, IEJbIX,
pAallMOHAIBHBIX W JICMCTBUTENIBHBIX  YHUCEI  JIONOJHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIOM H3 JOTUX MHOXKECTB paccMaTpUBAKOTCA
CBOWCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalUU: [JEJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCEN, OcOoOble CBOMCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN, apu(PMETUUYECKUE ONEpaIiu, a TaKXKe
W3BJICYCHUE KOPHS HATYypaJbHOW CTEIEHW HA MHOXECTBE KOMIUIEKCHBIX YHCEN.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPyra HCIONb3YEMBIX YUCET U
3HAKOMCTBY C BO3MOYKHOCTSIMU MX IPUMEHEHMS I PELICHUS PAa3JWYHBbIX 3a1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKHU KaK Hayku U €€ pojiH B
NOCTPOCHUU MOJIEJEeH peasbHOr0 MHUpa, UIMPOKO MCIONb3YIOTCS 0000IIeHHe U
KOHKPETHU3aIusl.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpammbl IpPeayCMOTPEHO pELICHUWE COOTBETCTBYIOIIMX 3amad. B
pe3ynbTaTe OOy4arolUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, TMOKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
coxepkamux napamerpsl. llomyyeHHble yMEHMS IIMPOKO HCIIOJIB3YIOTCA IIPHU
UCCIIEIOBAaHUM (DYHKIUI C TOMOIIbIO MMPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX
3a/lay ¥ 3a7a4 Ha HAXOXKJEHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.
JlanHas conepxkaTesbHasi IMHUA BKJIIOYAeT B ce0s Takxke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacy€Tsl MO  ¢opMynaMm, MpeoOpa3oBaHUsl  PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUH,
COJEpKalIMX CTENeHUu U Jiorapudmel. braronaps u3ydeHHIO anredpanyeckoro



MaTepuajga TOPOUCXOAMT  JajbHeillllee  pa3BUTHE  ANTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboOTl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUSA
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJSIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKHU.

ConepxxarenpHo-MeTOIMYeCKass JHHUSA «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4ye0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIINIA, UX CBOHUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIS pEelIeHUs 3adad U3 JPYTHX Y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMATUYECKUM aHAIIM30M,
TaK U C pElICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh IONYyYCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTeIbHOM JTMHUM HAIleJIeH Ha Pa3BUTUE YMEHUI
U HaBBIKOB, IO3BOJIAIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXJAYy BEJIUYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CIOCOOCTBYET Pa3BUTHIO AJNTOPUTMHUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJISET
CYUIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPHUKIAJHBbIX 3a]ad,
JOCTYMHBIX OOYYarOMMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpauKyd CIOXHBIX (DYHKIMM, ONpeAesiiaTh WX HauOOJbIIME W HAaWMEHbILNE
3HAYEHUsI, BBIYUCIATH TUIOMIAAUM GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TmpoueccoB. JlaHHas conepkareiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENel peaJbHbIX CHUTYaluH,
MO3BOJIACT HAXOAUTh HAWIy4lllee peIIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTEeMaTHUECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHUYECKOTO |
KpPEaTUBHOTO MBIIIJICHUs, (POPMUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyuvarouuecs: y3HaT O
BBIIAIOIINXCST pe3yNbTaTaX, IMOJMYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast JTMHUA «MHOXKECTBa U JIOTHKa» BKIIIOYAET B
ceOsl IJIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTH4eCKOW JOrMKH. TeopeTuko-
MHO>KECTBEHHBIC MTPEICTABIICHIS MPOHU3BIBAIOT BECh KYPC IKOJIBHOW MaTEMaTHKH
U TIpe[iaraloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE paseibl
MaTeMaTHKd © € TPUIOKEHHUH, OHM CBS3BIBAIOT pa3HbIe MaTEeMaTHUECKUE
JUCHMIUIMHBL W MX MPWIOKEHUs B eAauHoe 1enoe. [losromy BaxkHO nAath
BO3MOXXKHOCTh 00ydYaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK



COBPEMEHHOW MaTeMaTUKH W UCIOJIb30BAaTh €r0 ISl BHIPAXKEHUS CBOUX MBbICIIEH.
JpyruM BaXHbIM MPU3HAKOM MATEMaTUKH KaK HAayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPeAeIEHHBIM
MpaBWJIaM  MOCTPOEHHSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS HAa OCHOBE JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peaTbHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJIeJIed € MOMOUIBI0 amnmapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yJbTaTroB. Takue
3a/1aHUS BILUIETEHBI B KaXK/IbII U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHAl
y4eOHOro Kypca HIMPOKO HMCIIOJb3yeTCs I pelieHus MpUKIaaHbX 3anad. [lpu
pEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaronIuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETU3UPOBATH  MpOOIJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IMPollecce U3yueHUs BceX TeM yueOHOTo Kypca « Anredpa u Havana
MaTeMaTHYECKOr0 aHAJIN3ay.

Ha wu3yuenne yueOHOro kypca «AnreOpa M Hayajlla MaTEeMaTHYECKOTO
aHaiau3ay» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JIPOOHU, MPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre omepanmuy ¢ JICWCTBUTEIBHBIMH  4YHCIaMd.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHI, COACPIKAITUX JIOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOW MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. YETHBIE M Heu€THbIe (QyHKUMHU. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHNE U TOCTPOEHUE UX TPA(UKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3zoBanue rpadukoB GyHKIMMA 715 pelIeHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKOro aHaJIU3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOWCTBA. TOYkHM pa3phiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeaeneHue, reOMETPUUECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanyvy HaJ MHOXECTBAMH M HMX CBOMCTBA. [lnarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHECHMUS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYNMHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS NOTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3aJ]adax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB C€ MOMOLIBI0 U depeHIInaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB U OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUH, yCTaHABIUBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIEHNsl, COINOCTABIIATh CBOM CYXKIEHUSA C CYXICHUSAMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBUYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboThl (00CYkIAEeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHATUAMM: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUIuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpaguk CTENeHHOW (YHKIHMH C HAaTypaJbHBIM U IIEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOI'O apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauana maTeMaTH4eCcKOro aHaamu3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM I PELIEHUs PEeajJbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSMU: NEepBasi M BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYKCIIATh [IPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOJHOM IS
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH IOHATUAMHM: OIPEACIICHHE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
IpeIMeTHbIE Pe3yJabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpammsbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
nenbix yucen, HOJl 1 HOK naTypanbHBIX ymncen IS peleHus 3a1ay, IPUMEHATh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMILJIEKCHBIX YHWCEJ, MPEJCTABIATh KOMIUIEKCHBIE YMcClia B anredpandecko u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHe HEPaBEHCTBA, HAXOMUTh WX PEIMICHHS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmble  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3a71a4 C [TapaMeTPaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynximii;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMEpUpOBaTh MOHATUSIMHU: [EPBOOOpa3Has, OIpenenEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocraBieHus nudpepeHnanbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
MHOK€eCTBO IEMCTBUTENBHBIX YHACEIL.
1 MHorouiensl. PanimonanbsHbIC 24 1 bubnnoreka IIOK
ypaBHEHHUS U HepaBeHCTBa. CHUCTEMBI https://lesson.edu.ru/902.5/10?class=10
JIMHEWHBIX YpaBHEHUN
) Oynkiun u rpadguku. CreneHHas 12 1 bubnuoreka [JOK
(GYHKIUS C IIETBIM MTOKa3aTeIeM https://lesson.edu.ru/902.5/107class=10
3 Apudmernueckuii KOpeHb N-0it 15 1 bubnmnoreka [JOK
creneHu. MppanroHanpHble ypaBHEHUs https://lesson.edu.ru/902.5/10?class=10
4 [TokazaTenpHast GyHKIMS. 10 1 bubmuotexa [JOK
[TokazarenbHble ypaBHEHUS https://lesson.edu.ru/902.5/10?class=10
5 Jlorapudmuueckast GyHKIIHS. 18 1 bubnmnoreka [JOK
Jlorapudmuueckue ypaBHEHUs https://lesson.edu.ru/902.5/10?class=10
6 TpuronomeTpruyeckue BeIpakeHUs U 99 1 bubmuoreka [JOK
ypaBHEHUS https://lesson.edu.ru/902.5/10?class=10
but6mmoreka [IOK
7 IT 10 1
OCIEAOBATEILHOCTH 1 IpOTpecmt https://lesson.edu.ru/902.5/10?class=10
bu6nuoreka [IOK
8 H T 20 1
enpepeiBHbic Gynkui. Tlporssonas https://lesson.edu.ru/902.5/10?class=10
9 [ToBTOpenue, 060061IeHNE, 5 5 bubmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://lesson.edu.ru/902.5/107class=10
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOI'PAMME



https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10

11 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
1 HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 29 1 bubnmnoreka HOK
IIPOU3BOTHOU https://lesson.edu.ru/902.5/11?class=11
bubmuorexa [JOK
2 Heppoobpasias i HHTCrpan 12 1 https://lesson.edu.ru/902.5/11?class=11
I'paduku TpUTOHOMETPHUCCKUX
3 (bp (E ui 11? I/IFOHOMei NYECKUE 14 1 bubmmorexa LIOK
YHICHH. 2P P https://lesson.edu.ru/902.5/11?class=11
HEpPaBEHCTBA
4 HppannonaibHbie, MoKazaTebHbIE U 24 1 bubnuorexa [HOK
norapupMHUECKUe HEPABEHCTBA https://lesson.edu.ru/902.5/11?class=11
bu6mmoreka [IOK
5 K 10 1
OMIVICKCHbIC Anea https://lesson.edu.ru/902.5/11?class=11
bubmmoreka [IOK
6 H 10 1
ATYPAIBHBIC H HEIHHE THCHA https://lesson.edu.ru/902.5/11?class=11
CucrteMbl palliOHaJIbHBIX,
7 uppa I/IOHIa).JIIIjHBIX MOKa3aTeNIbHbIX U 12 1 bubmorexa LOK
ppatt N https://lesson.edu.ru/902.5/11?class=11
norapuMUYECKUX ypaBHEHUI
but6mmoreka [IOK
8 16 1
3azaui ¢ napameTpamt https://lesson.edu.ru/902.5/11?class=11
9 [ToBTOpenue, 060061IeHNE, 16 5 bubmuoreka [JOK
CHCTEMAaTHU3alUs 3HAHUI https://lesson.edu.ru/902.5/117class=11
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOIT'PAMME



https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KouaunuyecTBO yacos Jara
JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer  KouTpoJubH IIpakTHyeck H3Yy'4YeHH
pecypcbl
n 0 ble paboThI ue padoTsbl A
MHoXecTBO, bubmuoreka [JOK
onepanuy Haj 1 https://lesson.edu.ru/lesson/d4ac40af-c6a8-45cc-9341-
MHO>KECTBaMH U UX fcca3b80c3407backUrl=%2F902.5%2F10%3Fclass%3
CBOMCTBa D10
bubmuoreka [JOK
Juarpammbl Ditnepa- 1 https://lesson.edu.ru/lesson/9f2be8fa-7e8a-4772-ad8b-
Benna £1485d5d951b?backUrl=%2F902.5%2F10%3Fclass%3
D10
[IpumeHeHne
bu6mmoreka [JOK
TEOPETHKO-
MHOKECTEEHHOLO 1 https://lesson.edu.ru/lesson/4c8f05eb-3922-4a4e-a799-
750ee18e881c?backUrl=%2F902.5%2F10%3Fclass%3
anmnapara s
D10
pelIeHus 3a1a4y
PanmonanbHbIe
qucra.
OOBIKHOBEHHBIE 1 Bu6morexa [IOK
JECATHYHBIE TPOOH, 1 https://lesson.edu.ru/lesson/396ed11f-d3df-434d-93e6-
IIPOLIEHTBHI, 311ac94e6a76?backUrl=%2F902.5%2F10%3Fclass%3
OeCcKOHEUHbIE D10
MEePUOTUUECKHE
Ipodu
PanyonanbHbIe 1

qucia.



https://lesson.edu.ru/lesson/d4ac40af-c6a8-45cc-9341-fcca3b80c340?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d4ac40af-c6a8-45cc-9341-fcca3b80c340?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d4ac40af-c6a8-45cc-9341-fcca3b80c340?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/9f2be8fa-7e8a-4772-ad8b-e1485d5d951b?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/9f2be8fa-7e8a-4772-ad8b-e1485d5d951b?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/9f2be8fa-7e8a-4772-ad8b-e1485d5d951b?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4c8f05eb-3922-4a4e-a799-750ee18e881c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4c8f05eb-3922-4a4e-a799-750ee18e881c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4c8f05eb-3922-4a4e-a799-750ee18e881c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/396ed11f-d3df-434d-93e6-311ac94e6a76?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/396ed11f-d3df-434d-93e6-311ac94e6a76?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/396ed11f-d3df-434d-93e6-311ac94e6a76?backUrl=%2F902.5%2F10%3Fclass%3D10

OOBIKHOBEHHEIE U
JECATHYHBIC IPOOH,
IIPOLICHTHI,
OECKOHEUHbBIE
MIEPHONYCCKHE
npobu

[Tpumenenue apobeit
Y TIPOIICHTOB IS
pelieHus
MPUKIAIHBIX 3a7a4

[Tpumenenue apobeit
¥l [IPOLICHTOB JIJIsI
perieHus
NPUKITaIHBIX 3a/1a9

bubmuoreka [JOK
https://lesson.edu.ru/lesson/ef100c21-0168-41f9-8f45-
albb86e6e18f?backUrl=%2F902.5%2F10%3Fclass%3
D10

JleficTBUTENIbHBIE
qHCa.
PanyonanbHblie u
MppALMOHATIbHBIE
qucia

Apudmernueckue
OIEpaLnU C
JENCTBUTENBbHBIMU
qucIaMu

10

Monyns
JNEWCTBUTEIILHOTO
YHCJIa B €r0
CBOMCTBaA

11

[TpubmxéHnbIe
BBIYHMCIICHHS,



https://lesson.edu.ru/lesson/ef100c21-0168-41f9-8f45-a1bb86e6e18f?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/ef100c21-0168-41f9-8f45-a1bb86e6e18f?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/ef100c21-0168-41f9-8f45-a1bb86e6e18f?backUrl=%2F902.5%2F10%3Fclass%3D10

12

13

14

15

npaBuia
OKPYTJICHUS,
MIPUKUJIKA U OIIEHKA
pe3ynbTaTa
BBIUMCIICHHI

OCHOBHBIE METO/]IbI
pelIeHus EeNbIX U
JIpOOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPABCHCTB

OCHOBHBIE METO/IbI
pelIeHus EeNbIX U
JIpOOHO-
paloHaIbHBIX
YpaBHEHUU U
HEPABEHCTB

OCHOBHBIC METOJIBI
pelIeHus HEeNbIX U
JIpOOHO-
paIMOHAITLHBIX
YpaBHEHUU U
HEPABCHCTB

MHuorousieHbI OT

OJHOM NEPEMEHHOM.

Jenenue
MHOTOYJICHA Ha
MHOTOYJIEH C
octaTtkoMm. Teopema

bubmuoreka [JOK
https://lesson.edu.ru/lesson/2b77d052-dd7f-49f5-aee4-
707f3b1fc3ce?backUrl=%2F902.5%2F10%3Fclass%3
D10

bu6mmorexa [JOK
https://lesson.edu.ru/lesson/0d9308bc-9df9-4c93-a371f-
bc9a3a4bfb48?backUrl=%2F902.5%2F10%3Fclass%3
D10



https://lesson.edu.ru/lesson/2b77d052-dd7f-49f5-aee4-707f3b1fc3ce?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2b77d052-dd7f-49f5-aee4-707f3b1fc3ce?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/2b77d052-dd7f-49f5-aee4-707f3b1fc3ce?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0d9308bc-9df9-4c93-a37f-bc9a3a4bfb48?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0d9308bc-9df9-4c93-a37f-bc9a3a4bfb48?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0d9308bc-9df9-4c93-a37f-bc9a3a4bfb48?backUrl=%2F902.5%2F10%3Fclass%3D10

bezy

MHOIroO4IEeHEI ¢

bubmuorexa [JOK

16 1IeJIBIMU https://lesson.edu.ru/lesson/546fa7a2-6071-43e8-a3f1-
K03 puUMEeHTaMH. 0f698e2b7747?backUrl=%2F902.5%2F10%3Fclass%3
Teopema Buera D10
Pemenne cuctem Brbmorexa HOK

17 [—— https://lesson.edu.ru/lesson/de36830d-df55-40f9-9eb9-

. 3f592¢587683?backUrl=%2F902.5%2F10%3Fclass%3
ypaBHEHUU D10
Pemenne cucrem

18 JTMHEHHBIX
ypaBHEHUI
Marpuiia cucTeMbl
JIMHEHHBIX
YpaBHEHUM.

OnpenenuTe:s bu6mmoreka [JOK
19 MaTpHI! 22, €ro https://lesson.edu.ru/lesson/7f7923dc-63d9-45f8-9841 -
N e04ch527a55¢?backUrl=%2F902.5%2F10%3Fclass%3
F€OMETPUYECKUIM D10
CMBICJT U CBOMCTBA;
BBIYHCIICHUE €TO
3HAYEHUS
Onpenenurens
MaTpHULbI 2X2, ero
20 T€OMETPUYECKUI
CMBICJT U CBOMCTBA;
BBIYHCIICHHUE €TO
3HAYCHUA
21 [Ipumenenue bubnuoreka [IOK

OMPCACIIUTCIIA AJIA

https://lesson.edu.ru/lesson/fa5lec78-b4f4-47e7-9181-



https://lesson.edu.ru/lesson/546fa7a2-6071-43e8-a3f1-0f698e2b7747?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/546fa7a2-6071-43e8-a3f1-0f698e2b7747?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/546fa7a2-6071-43e8-a3f1-0f698e2b7747?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/de36830d-df55-40f9-9eb9-3f592c587683?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/de36830d-df55-40f9-9eb9-3f592c587683?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/de36830d-df55-40f9-9eb9-3f592c587683?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7f7923dc-63d9-45f8-9841-e04cb527a55c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7f7923dc-63d9-45f8-9841-e04cb527a55c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7f7923dc-63d9-45f8-9841-e04cb527a55c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/fa51ec78-b4f4-47e7-9181-c3757cf929ea?backUrl=%2F902.5%2F10%3Fclass%3D10

pelIeHUsI CUCTEMBI
JIMHEHHBIX
ypaBHEHUH

¢3757cf929ea?backUrl=%2F902.5%2F10%3Fclass%3
D10

22

Pemenne
MPUKJIAHBIX 33]1a4 C
IIOMOIIBIO CUCTEMBI
JIMHEMHBIX
YpaBHEHUU

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/bda7e69c-c7f8-4a20-97el-
2ce93dcdabe2?backUrl=%2F902.5%2F10%3Fclass%3
D10

23

Pemenne
MIPUKJIIAHBIX 33124 C
IIOMOIIBIO CUCTEMBI
JIMHEMHBIX
YpaBHEHUU

24

25

26

Kontponbnas
pabora:
"ParninoHaibHbIe
YPaBHEHHUS U
HEPABEHCTBA.
CucreMbl TUHENHBIX
ypaBHeHHH"

DyHKIUS, CTTIOCOOBI
3aanus QYyHKIUH.
B3aumuo obpaTHBIC
byHKINN.
Komnozurus
byHKIHMA

I'padux pynkuuu.
DnemMeHTapHbIe
npeoOpazoBaHus

but6mmoreka [IOK
https://lesson.edu.ru/lesson/f694efd8-4d0b-48e2-a88a-
250118182657 ?backUrl=%2F902.5%2F10%3Fclass%3



https://lesson.edu.ru/lesson/bda7e69c-c7f8-4a20-97e1-2ce93dcda6e2?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bda7e69c-c7f8-4a20-97e1-2ce93dcda6e2?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/bda7e69c-c7f8-4a20-97e1-2ce93dcda6e2?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f694efd8-4d0b-48e2-a88a-a50118182657?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f694efd8-4d0b-48e2-a88a-a50118182657?backUrl=%2F902.5%2F10%3Fclass%3D10

rpaduKoB PYHKIHIA

27

Ob6nactb
OTIpeIeNIeHUs 1
MHOECTBO
3HaYeHU! PYHKIUH.
Hynu ¢ynkuuu.
IIpoMexyTku 3HaK
HOCTOSIHCTBA

28

29

30

31

YETHbBIE U HEUYETHBIE

byHKINN.
[Iepnonnueckue

byHKIHH.
IIpomexyTku
MOHOTOHHOCTH
byHKIUIT
MakcuMymsl 1
MUHHMYMBbI
byHKLINN.
Haubonbiiee n
HauMEHbIIIEE
3HaYeHHe PyHKIUU
Ha MPOMEXYTKE

JIuneiinas,
KBaJIpaTH4YHas U
IpOOHO-TMHEHHAs
byHKIIUA
DJIleMEeHTapHOe
UCCIEeI0BaHUE U
IIOCTPOEHUE

bubmuoreka [JOK
https://lesson.edu.ru/lesson/1b9b8e01-5a3e-4923-8090-
46fd972c942d?backUrl=%2F902.5%2F10%3Fclass%3
D10



https://lesson.edu.ru/lesson/1b9b8e01-5a3e-4923-8090-46fd972c942d?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1b9b8e01-5a3e-4923-8090-46fd972c942d?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1b9b8e01-5a3e-4923-8090-46fd972c942d?backUrl=%2F902.5%2F10%3Fclass%3D10

rpaduKoOB ITUX
byHKIHHA

32

DJleMEeHTapHOE
UCCIIEIOBaHUE U
MIOCTPOCHHE
rpaduKOB ITUX

byHKIMi

33

34

35

36

37

38

CrerneHs ¢ UEIbIM
nokasareijieM. buHom
Hrrotona

CreneHn ¢ LEIbIM
nokazareiieM. bunom
Hrrotona

CrenenHas GpyHKUIUSA
C HaTypaJIbHbIM U
LEJIBIM [TOKa3aTeseM.
E€ cBoiicTBa u
rpaduk
KonTponbHas
pabota: "CrenenHas
¢bynkuus. Eé
cBoiicTBa u rpaduk"
Apudmernueckuit
KOpEHb HaTypalbHOU
CTETEHU U €T0
CBOMCTBA
Apudmernaeckuit
KOpPEHb HaTypajIbHON
CTENEHU U €T0




CBOMCTBA

39

[IpeobpazoBanms
YHCIIOBBIX
BBIPAKECHUH,
coJiepKaIIX
CTETIEHU U KOPHHU

40

[TpeoOpazoBanms
YHCIIOBBIX
BBIPAKECHU,
coJepIKaIIIX
CTETIEHU W KOPHU

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
CoJIepIKaITIX
CTETIEHU W KOPHU

42

WpparmoHansHbie
YpaBHCHHS.
OCHOBHBIE METOIBI
pelIeHus
UPPAITIOHATEHBIX
YpaBHEHUNU

43

HppaunoHanbHble
ypaBHEHUS.
OCHOBHBIE METOIBI
pereHus
UPpaAIMOHATIBHBIX
ypaBHEHUN

44

UppanuonanbHbie




45

46

47

48

49

ypaBHEHHUS.
OcHOBHBIE METOJIbI
peleHus
UPpaALMOHATILHBIX
ypaBHEHUH

PaBHOCUIIBHEIC
nepexo/ibl B
petieHumn
HMppalvoOHaAIbHBIX
YpaBHEHUU

PaBHOCUIIBHEIC
nepexo/ipl B
petieHumn
HMppalOHAIIbHBIX
yYpaBHEHUHU

PaBHOCHUIIBHEIC
[epexo/bl B
peleHnn
HMppalrOHAIIbHBIX
yYpaBHEHUHU

PaBHOCHIIBHBIE
[IepeX0/bl B
peLIeHUN
MPPaLMOHATIbHBIX
yYpaBHEHUN
CaoiicTBa 1 rpaguk
KOpHs N-0M CTENeHu

KaK (QyHKIIHH
00paTHOH CTETeHu ¢




HaTypaJIbHbIM
[I0Ka3aTesIeM

50

CgoiicTBa u rpadux
KOpHsI N-0l CTENEHU

KaK (DyHKIIMH

00paTHOM CTENEHU C

HAaTypaJbHbIM
IIOKa3aTcJjIEM

51

Kontponbnas

pabora: "CoiicTBa 1

rpaduk KopHs N-oi
CTEIIEHHU.
WppaunonanbHble
ypaBHeHHUA"

52

Crernensb ¢
paloHaIbHBIM
rokazarejieM U e€
CBOMCTBa

53

Crernensb ¢
palMOHATBHBIM
MokazarejieM U e€
CBOlCTBa

54

Crermensb ¢
palMOHATbHBIM
MokazarejieM M e€
CBOMCTBaA

55

ITokazarennHas

byHK1IHS, €8
CBOMCTBA U Tpaduk

bubmuoreka [JOK
https://lesson.edu.ru/lesson/dd0a389a-3213-41aa-9a6d-
69aec1f3086d?backUrl=%2F902.5%2F10%3Fclass%3



https://lesson.edu.ru/lesson/dd0a389a-3213-41aa-9a6d-69aec1f3086d?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/dd0a389a-3213-41aa-9a6d-69aec1f3086d?backUrl=%2F902.5%2F10%3Fclass%3D10

56

Hcnons3oBanue
rpaduka GyHKIUN
JUTSL pEIICHUS
ypaBHEHUH

D10

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/9fc29d08-7840-4c0a-a168-
90726770a05c?backUrl=%2F902.5%2F10%3Fclass%3
D10

57

Hcnonb3oBanue
rpaduka GyHKIUU
JUIS peLIeHus
YpaBHEHUU

58

IlokazarenpHBIC
ypaBHEHUS.
OCHOBHBIE METOIBI
penieHust
IMoKa3aTeJIbHBIX
yYpaBHEHUHU

bubmuoreka [JOK
https://lesson.edu.ru/lesson/fbddf3af-c4ef-4ab3-bfbd-
80d7077508b3?backUrl=%2F902.5%2F10%3Fclass%
3D10

59

60

IlokazarenpHEIC
ypaBHEHUS.
OCHOBHBIE METOIBI
pelieHus
IMoKa3aTeJIbHBIX
YpaBHEHUNU

IToka3arennHbBIE
YpaBHEHHUS.
OCHOBHBIE METOJIBI
pereHus
IMOKAa3aTeIbHBIX
ypaBHEHUU

61

KonTtponbHas
pabora:



https://lesson.edu.ru/lesson/9fc29d08-7840-4c0a-a168-90726770a05c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/9fc29d08-7840-4c0a-a168-90726770a05c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/9fc29d08-7840-4c0a-a168-90726770a05c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/fbddf3af-c4ef-4ab3-bfbd-80d7077508b3?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/fbddf3af-c4ef-4ab3-bfbd-80d7077508b3?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/fbddf3af-c4ef-4ab3-bfbd-80d7077508b3?backUrl=%2F902.5%2F10%3Fclass%3D10

"Iloka3arenpHas
byHKIIHS.
IToxazaTensHBIE
ypaBHEHUS"

62

63

64

Jlorapudwm yucna.

CaoiicTBa
norapudma

Jlorapudm yucina.

CaoiicTBa
norapudma

Jlorapudm guca.

CaolicTBa
Jorapudpma

bubmuorexa [JOK
https://lesson.edu.ru/lesson/7df23b46-3fad-4412-abff-
b50d8a35966b?backUrl=%2F902.5%2F10%3Fclass%3
D10

65

66

JlecsaTuanable U
HaTypaJbHbIE
aorapudmsl

JlecaTuuHbIE U
HaTypaJlbHbIE
Jorapupmbl

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/b0f9777d-6753-4c3a-9033-
758e50bh5027a?backUrl=%2F902.5%2F10%3Fclass%3
D10

67

[IpeoOpazoBanue
BBIPAKECHH,
coJiepKaIInX
Jorapupmbl

68

[IpeoOpazoBanue
BBIPAKECHU,
CoJIeprKaIInX
JorapupMbl



https://lesson.edu.ru/lesson/7df23b46-3fad-4412-abff-b50d8a35966b?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7df23b46-3fad-4412-abff-b50d8a35966b?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/7df23b46-3fad-4412-abff-b50d8a35966b?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b0f9777d-6753-4c3a-9033-758e50b5027a?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b0f9777d-6753-4c3a-9033-758e50b5027a?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b0f9777d-6753-4c3a-9033-758e50b5027a?backUrl=%2F902.5%2F10%3Fclass%3D10

69

[IpeobpazoBanue
BBIPAKEHHUI,
coJIeprKalnx
JorapudMbl

70

Jlorapudmmueckas
bynkuus, eé
CBOWCTBA U TpapuK

71

72

73

74

75

Jlorapudmmueckas
byHKIHS, €€
CBO¥CTBA U TpaduK
Hcnonb3oBanue
rpaduka QyHKIMHA
JUTSL peIeHUs
ypaBHEHUH
Hcnons3oBaHue
rpaduka QyHKIMHA
JUTSL pelleHus
ypaBHEHUI

Jlorapudmuueckue
YpaBHEHHUS.
OCHOBHBIC METOJIBI
pelIeHus
JorapupMUUECKUX
ypaBHEHUU

Jlorapudmmueckue
YpaBHEHHUS.
OCHOBHBIE METOJIEI
peteHus
Jorapu(GMUIECKUX




ypaBHEHUI

76

Jlorapudpmudeckue
YpaBHCHHS.
OCHOBHBIE METO/IbI
pelieHus
norapuGMUIEeCKUX
YpaBHEHUU

77

PaBHOCHITBHBIE
Mepexo/Ibl B
petieHuun
norapupMUIeCKuX
YpaBHEHUU

78

PaBHOCHITBHBIE
Mepexo/bl B
pelIeHn
JorapuMUIECKUX
yYpaBHEHUHU

79

Kontponbnas
pabora:
"Jlorapupmuueckas
GyHKIHS.
Jlorapugmuueckue
ypaBHeHHUA"

80

Cunyc, KOcuHyC,
TaHT'CHC 1 KOTAaHI'€HC
YK CIIOBOTO
apryMmeHra

bubmuoreka [JOK
https://lesson.edu.ru/lesson/33d12235-fa7c-4612-b5e8-
eee468c2e193?backUrl=%2F902.5%2F10%3Fclass%3
D10

81

CuHyc, KOCUHYC,
TaHT€HC U KOTaHT€HC



https://lesson.edu.ru/lesson/33d12235-fa7c-46f2-b5e8-eee468c2e193?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/33d12235-fa7c-46f2-b5e8-eee468c2e193?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/33d12235-fa7c-46f2-b5e8-eee468c2e193?backUrl=%2F902.5%2F10%3Fclass%3D10

YHCIIOBOTO
aprymeHra

82

Apkcunyc,
apKKOCHHYC U
apKTaHI€HC
YK CIOBOTO
apryMeHTa

bubmuoreka [JOK
https://lesson.edu.ru/lesson/91f6626e-ebac-4688-9194-
6d801f1b3b26?backUrl=%2F902.5%2F10%3Fclass%3
D10

83

Apkcunyc,
ApKKOCHHYC U
apKTaHI€HC
YK CIIOBOTO
aprymMeHTa

84

Tpuronomerpuuecka
s OKPY’KHOCTb,
OIpezeiIeHUe
TPUTOHOMETPUYECKU
X (QYHKIIHHA
YHUCIIOBOTO
aprymeHra

85

86

Tpuronomerpuuecka
ST OKPY>KHOCT,
ofpenienieHue
TPUTOHOMETPUUYECKH
X (QyHKIHIA
YHCIOBOTO
apryMeHTa
OcHoBHbIE
TPUTOHOMETPUUYECKH

e GpopmyIbl

but6mmoreka [IOK
https://lesson.edu.ru/lesson/030ef431-532f-4331-a0c4-
705212d09140?backUrl=%2F902.5%2F10%3Fclass%



https://lesson.edu.ru/lesson/91f6626e-ebac-4688-9194-6d801f1b3b26?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/91f6626e-ebac-4688-9194-6d801f1b3b26?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/91f6626e-ebac-4688-9194-6d801f1b3b26?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/030ef431-532f-4331-a0c4-705212d09140?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/030ef431-532f-4331-a0c4-705212d09140?backUrl=%2F902.5%2F10%3Fclass%3D10

87

OcHOBHbIE
TPUTOHOMETPHYECKH
e hopMyJIBI

3D10

88

OCHOBHEBIE
TpI/II‘OHOMeTpI/I‘-IeCKI/I

e Gpopmybl

89

90

OCHOBHBIE
TPUTOHOMETPUYECKHU

e Gpopmybl

[IpeoOpazoBanue
TPUTOHOMETPHUECKU
X BBIpaXXEHUM

bubmuoreka [JOK
https://lesson.edu.ru/lesson/c3339991-8142-4af0-bde7-
c2c¢7c¢861e611?backUrl=%2F902.5%2F10%3Fclass%3
D10

91

92

93

94

[Ipeo6paszoBanue
TPUTOHOMETPHUUECKU
X BBIPAKEHUU

[TpeoGpa3oBanue
TPUTOHOMETPHUUECKU
X BBIPAKEHUN

[IpeobpazoBanue
TPUTOHOMETPUYECKU
X BBIPAKECHUU
Pemenne
TPUTOHOMETPUYECKU
X YpaBHEHUI

95

Pemenue
TPUTOHOMETPHUECKU
X YpaBHEHHI



https://lesson.edu.ru/lesson/c3339991-8142-4af0-bde7-c2c7c861e611?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c3339991-8142-4af0-bde7-c2c7c861e611?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c3339991-8142-4af0-bde7-c2c7c861e611?backUrl=%2F902.5%2F10%3Fclass%3D10

96

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHI

97

Pewenne
TPUTOHOMETPUYECKU
X YPaBHEHUU

98

99

100

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHUU
Pemenue

TPUTOHOMETPUUYECKH
X YpaBHEHUI

Pemenue
TPUTOHOMETPUYECKU
X YpaBHEHUI

101

102

Kontponbnas
pabora:
"TpuroHomeTpruyeck
ye BBIpa)KECHUA U
TPUTOHOMETPUUECKU
€ ypaBHeHUs"

ITocaenoBaTenbHOCT
U, CIIOCOOKBI 3a1aHUs
MMOCJIEIOBATENLHOCTE
. Meton
MaTeMaTHYECKOH
WHIYKITUN

bubmuoreka [JOK
https://lesson.edu.ru/lesson/91934ad5-6a24-4bc8-h659-
680cbh588b1c?backUrl=%2F902.5%2F10%3Fclass%3
D10

103

MoHoTOHHEIE U
OTpaHUYECHHBIE



https://lesson.edu.ru/lesson/91934ad5-6a24-4bc8-b659-680cbb588b1c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/91934ad5-6a24-4bc8-b659-680cbb588b1c?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/91934ad5-6a24-4bc8-b659-680cbb588b1c?backUrl=%2F902.5%2F10%3Fclass%3D10

IOCJICIOBATCIBHOCTH
. Uctopus ananuza
OECKOHEUYHO MAaJIbIX

104

105

Apudmernueckas
nporpeccus

['eomeTpuyeckas
nporpeccust

bubmuoreka [JOK
https://lesson.edu.ru/lesson/1879ee47-7b33-4636-9e5b-
f1822db4c754?backUrl=%2F902.5%2F10%3Fclass%3
D10

106

beckoneuno
yObIBaromas
reoMeTpuyecKas
nporpeccust

107

CyMMa 0eCKOHEUHO
yOBIBarOIICH
r€OMETPUYECKON
IIPOrpeccuu

108

JIMHEeHHbBIN 1
SKCITOHCHITMATEHBIN
poct. Yucno e.
Dopmyia CIOKHBIX
MIPOIICHTOB

109

JIMHEeHHEBIN 1
SKCIIOHEHITHATEHBIA
poct. Yucno e.
Dopmyia CIOKHBIX
MIPOIICHTOB

110

HUcnonb3oBanue
MIPOTPECCUU IS



https://lesson.edu.ru/lesson/1879ee47-7b33-4636-9e5b-f1822db4c754?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1879ee47-7b33-4636-9e5b-f1822db4c754?backUrl=%2F902.5%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/1879ee47-7b33-4636-9e5b-f1822db4c754?backUrl=%2F902.5%2F10%3Fclass%3D10

pelIeHus: peaibHbIX
3aJa4 MPUKIAAHOTO
XapakTepa

111

Konrtponbnas
pabora:
"TTocnenoBareabHOCT
U U nporpeccun”

112

113

114

HenpepriBHble
GYHKIIIHY | UX
CBOMCTBA

Touka pa3psiBa.
AcCUMITOTHI
rpaduKoB QyHKITHIA
CgoiicTBa (pyHKIMH
HENPEPBIBHBIX HA
OTpe3Ke

115

CaoiicTBa QyHKIMI
HENpEepPbIBHBIX Ha
OTpe3Ke

116

Meto UHTEPBAIOB
JUISL pELIECHUS
HEPaBEHCTB

117

118

Metox nHTEPBAIOB
JUISL pELIECHUS
HEPaBEHCTB

Metox nHTEPBAIOB
JUISL pELIEHUS
HEPABEHCTB




119

120

121

[IpumeHenue
CBOICTB
HEIPEPBIBHBIX
byHKIMA 115
pelieHus 3aaau
[Ipumenenue
CBOMCTB
HEIPEPBIBHBIX
byHKIMH 115
pelieHus 3aaau
IIepBas u BTOpas
MIPOU3BOIHBIC

byHKIIUN

122

Ornpenenenne,
F€OMETPUUYECKHI
CMBICJT TPOU3BOIHOM

123

124

125

Onpenenenue,
(bU3HYEeCKU CMBICI
MIPOU3BOAHOMN
YpaBHeHue
KacaTelbHOM K
rpaduxy GyHKINN
YpaBHeHue
KacaTelbHOM K

rpaduxy GyHKIUN

126

[TpousBogHbIe
3JIEMEHTapHBIX

byHKIII




127

[IpounsBoaHbIe
3JIEMEHTapHBIX

byHKIHHA

128

IIpounsBonHas
CyMMBI,
IIPOU3BEICHNUS,
YacTHOT'O U
KOMIIO3ULIUU

byHKIMi

129

130

131

[IpounsBonHas
CYyMMBI,
IPOM3BECHUS,
YacTHOTO U
KOMITO3ULIUU
byHKIMI
[IpounsBoHas
CYMMBI,
IIPOU3BENICHNUS,
YacTHOTO U
KOMITO3ULIUU
byHKIMMA
KoHnTponbnas
pabora:
"ITponsBogHas"

132

IToBTOpEHME,
00001IeHHE,
cUcTeMaTu3aIus
3HaHUI:
"VpaBHenus"




133

IToBTOpEHuME,
0000111eHHE,
CHCTEeMaTH3aIus
3HaHui: "OyHKIMN"

134

Hrorosas
KOHTpOJIbHAsA pabora

135

136

Hrorosas
KOHTPOJIbHAs paboTa

[ToBTOpEHHE,
0000111eHHE,
CHCTEMaTH3aIus
3HAHHUI

OBIIEE KOJIMYECTBO
YACOB I1O0
[MPOT'PAMME

136 10




11 KJIACC

Ne
n/ Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabHbl
e padoThl

IIpakTuyeckn
e padoThl

Jara
H3y4YeHH
s

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

[Ipumenenue
MPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenune
MIPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

[IpumeHeHne
MPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeneHne
MIPOU3BOAHOM K
HCCJIeIOBaHUIO
byHKIMI Ha
MOHOTOHHOCTbD U
3KCTPEMYMBI




[Ipumenenue
MIPOU3BOAHOM K
HCCIIEOBAHUIO
byHKIMA HA
MOHOTOHHOCTh U
KCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCJICTOBAHUIO
byHKIMI HA
MOHOTOHHOCTh U
HKCTPEMYMBI

Haxoxnenue
HauOOJIBIIIETO U
HauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIUMA HA
OTpe3Ke

Haxoxnaenue
HauOOJIBIIEro U
HAaUMEHBIIIETO
3HAYECHUS
HEIPEPBIBHON

GyHKIIUY Ha
OTpe3Ke

Haxoxnenme
HanOOJIBIIIETO U
HAaWMEHBIIIETO




3HAYCHUS
HEMPEpPhIBHOU

GbyHKIMHA HA
OTpe3Ke

10

11

12

Haxoxnenue
HanOOJIBIIEro 1
HAaHUMEHBILIETO
3HAYEHUS
HEMPEephIBHOU
byHKIIUN Ha
OTpEe3Ke
Haxoxnenue
HauOOJIBIIIETO U
HAauMEHBILIETO
3HAUYEHUS
HETPEPBIBHOU
byHKIMMA HA
OTpEe3Ke
Haxoxnaenue
HauOOJIBIIIETO U
HaUMEHDBIIIETO
3HaYEHUS
HEIPEPBIBHON

byHKIIMHA HA
OTpe3Ke

13

IIpumeneHne
IIPOU3BOJHON ISt
HaXO0XICHUS
HAWIy4IIero




pelIeHHS B
IIPUKJIaAHBIX
3aza4ax

14

15

[Ipumenenue
MPOU3BOAHOM IS
HAaXO0KJICHUS
HaWJIy4ylIero
pelieHus B
MPUKIIATHBIX
3a/1auax

[Ipumenenune
IIPOU3BOTHON JUIs
oInpeeIeHus
CKOPOCTH H
YCKOpEHUs
npoiiecca,
3aJJaHHOTO
bopmynoit umm
rpaduxkom

16

IIpumeHeHune
MPOU3BOAHON IS
onpeeIeHus
CKOPOCTH H
YCKOpEHUs
mpotecca,
3a/1aHHOTO
bopmynoit umu
rpadpukom

17

Kommosumus

bu6mmoreka [IOK




byHK M https://lesson.edu.ru/lesson/7ebc96eb-3fb3-416a-bOaf-
£1889db72eea?backUrl=%2F902.5%2F11%3Fclass%3
D11
18 KOMHOBI:II_[I/I}I
byHKIMHA
19 KOMHO3I:II_[I/ISI
byHKIII
['eomerpuueckue bubnmoreka [JOK
20 00pa3bl ypaBHEHUH https://lesson.edu.ru/lesson/be3b8aa2-a923-4fff-bb8b-
Ha KOOPJIMHATHON b3f1ca91270e?backUrl=%2F902.5%2F11%3Fclass%3
IJIOCKOCTH D11
I'eomeTpuyeckue
21 00pa3bl ypaBHEHHIA
Ha KOOPJMHATHOM
TIJIOCKOCTH
KonTponbHas
pabora:
99 "UccnenoBanue
byHKIMI ¢
TTOMOIITHIO
MPOU3BOAHOMN"
bubmuoreka [JOK
[TepBooOpaznas,
23 OCHOBHO® CBOHCTEO https://lesson.edu.ru/lesson/8459d172-e589-4348-9ea4-
051186fa5c72?backUrl=%2F902.5%2F11%3Fclass%3
epBOOOPA3HBIX
D11
IlepBoobpasHeie bubnmoreka [JOK
24 3JIEMEHTAPHBIX https://lesson.edu.ru/lesson/ebOfccel-7¢81-4401-92f3-

¢ynkuuii. [IpaBuna
HaXOXKJICHUS

7cfc4b345170?backUrl=%2F902.5%2F11%3Fclass%3
D11



https://lesson.edu.ru/lesson/7ebc96eb-3fb3-416a-b0af-e1889db72eea?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7ebc96eb-3fb3-416a-b0af-e1889db72eea?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7ebc96eb-3fb3-416a-b0af-e1889db72eea?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/be3b8aa2-a923-4fff-bb8b-b3f1ca91270e?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/be3b8aa2-a923-4fff-bb8b-b3f1ca91270e?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/be3b8aa2-a923-4fff-bb8b-b3f1ca91270e?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8459d172-e589-4348-9ea4-051186fa5c72?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8459d172-e589-4348-9ea4-051186fa5c72?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8459d172-e589-4348-9ea4-051186fa5c72?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/eb0fcce1-7c81-4401-92f3-7cfc4b345f70?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/eb0fcce1-7c81-4401-92f3-7cfc4b345f70?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/eb0fcce1-7c81-4401-92f3-7cfc4b345f70?backUrl=%2F902.5%2F11%3Fclass%3D11

epBOOOPA3HBIX

25

[TepBooOpaznbie
3JIEMEHTAPHBIX
¢ynkunii. [IpaBuna
HaXOXKJICHUS
epBOOOPA3HBIX

26

27

28

29

30

HuTerpan.
I'eomerpuueckuit
CMBICJI UHTETpaJia

Brruucnenue
OIpEeICNIEHHOTO
WHTETrpaja mno
dopmyne HeroroHa-
JletiOHuIa

Beruucnenue
ONPENEIEHHOTO
WHTErpaja mno
dbopmyrne HeroTona-
JletiOHMUIIa

IIpumeHeHune
UHTETpaa 1is
HaXO0X/IEHUs
IUIOMIAAEH IIIIOCKHUX
buryp
IIpumeHeHue
MHTETpaa s
HaXO0XICHUS
00BEMOB
TEOMETPUUYECKUX




TCII

31

32

33

34

35

36

[Ipumepsl perieHuii
Qg depeHIaIbHbI
X YpaBHEHHI
[Ipumepsl perieHuii
nuddepeHranTbHbI
X YpaBHEHUI

MaremaTtuueckoe
MOJICJIUPOBAHHE
peabHbIX
IPOLIECCOB C
HOMOILBIO

g depeHIaIbHbI
X YpaBHEHUU
KonTponbHas
pabora:
"TlepBooOpazHas u
uHTerpan”
Tpuronomerpuieck
ue QyHKIUH, ux
CBOWCTBA U IrpaduKu
Tpuronomerpuueck
ue QpyHKIUH, ux
CBOWCTBA U IrpaduKu

37

Tpuronomerpuueck
ue QyHKIHUH, UX
CBOMCTBa U Tpaduku

38

Tpuronomerpuueck




ue QpyHKIuH, ux
CBOMCTBa 1 rpaduKu

39

40

Tpuronomerpuueck
ue QpyHKIuH, ux
CBOWCTBA U TpaduKu
Ot60p KOpHEH
TPUTOHOMETPUUYECKH
X YPaBHEHUH C
MOMOIIbIO
TPUTOHOMETPHUYECKO
1 OKPY>KHOCTH

41

OTt60p KOpHE
TPUTOHOMETPUYECKU
X YPaBHEHMI C
ITOMOIIBIO
TPUTOHOMETPUYECKO
1 OKPY>KHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUUECKU
X YPaBHEHMI C
IIOMOUIBIO
TPUTOHOMETPUYECKO
1 OKPYKHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUUECKU
X YPaBHEHHI C
IIOMOUIBIO
TPUTOHOMETPUYECKO
1 OKPYKHOCTHU




44

Pemenue
TPUTOHOMETPUUYECKHU
X HEpaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKHU
X HEPaBEHCTB

46

47

48

49

50

o1

Pemenue
TPUTOHOMETPUYECKHU
X HEPaBEHCTB

Pemenue
TPUTOHOMETPUUYECKHU
X HEpaBEHCTB

KonTponbHas
paborta: "I'papuku
TPUTOHOMETPUUYECKH
X QyHKIHA.
Tpuronomerpuueck
ue HepaBeHcTBa"

OCHOBHBIE METOIBI
peleHus
IMOKAa3aTEeIbHBIX
HEPABCHCTB

OCHOBHBIE METOJIBI
pereHus
IMOKAa3aTeIbHBIX
HEPABEHCTB

OCHOBHBIE METOJIEI
peuenus
IIOKA3aTCIIbHBIX

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/b9ffdb48-b540-4281-91c3-
9d55d149c549?backUrl=%2F902.5%2F11%3Fclass%3
D11



https://lesson.edu.ru/lesson/b9ffdb48-b540-4281-91c3-9d55d149c549?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b9ffdb48-b540-4281-91c3-9d55d149c549?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b9ffdb48-b540-4281-91c3-9d55d149c549?backUrl=%2F902.5%2F11%3Fclass%3D11

HEPABEHCTB

52

53

54

55

56

57

OCHOBHBIE METO/IbI
peLIeHus
MOKa3aTeJIbHbIX
HEPABEHCTB

OCHOBHBIEC METOJIBI
peLieHHs
norapuGpMUIEeCKUX
HEPaBEHCTB

OCHOBHBIE METO/IbI
pelieHus
JorapupMUUEecKUx
HEPaBEHCTB

OCHOBHBIE METOJIBI
peleHus
JorapuGpMUUECKUX
HEPABEHCTB

OCHOBHBIE METOIBI
peleHus
norapuGpMUIECKUX
HEPABEHCTB

OCHOBHBIE METOIBI
perieHus
UPpaAIMOHATILHBIX
HEPABEHCTB

bubmuoreka [JOK
https://lesson.edu.ru/lesson/22daaa88-4e75-4c5e-8e3e-
557db637c037?backUrl=%2F902.5%2F11%3Fclass%3
D11

bubmuoreka [JOK
https://lesson.edu.ru/lesson/e485chla-0437-4eb7-ad16-
£c2a399f0947?backUrl=%2F902.5%2F11%3Fclass%3
D11

58

OCHOBHBIE METOIBI
pelIeHus
UPpaIMOHATBHBIX
HEPABEHCTB



https://lesson.edu.ru/lesson/22daaa88-4e75-4c5e-8e3e-557db637c037?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/22daaa88-4e75-4c5e-8e3e-557db637c037?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/22daaa88-4e75-4c5e-8e3e-557db637c037?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/e485cb1a-0437-4eb7-ad16-ec2a399f0947?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/e485cb1a-0437-4eb7-ad16-ec2a399f0947?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/e485cb1a-0437-4eb7-ad16-ec2a399f0947?backUrl=%2F902.5%2F11%3Fclass%3D11

59

OCHOBHBIE METO/IBI
peleHus
UPPAIMOHATIBHBIX
HEPABCHCTB

60

OCHOBHBIE METO/IBI
pelieHus
UPPAIIOHATIBHBIX
HEPABCHCTB

61

I'paduuaeckue
METO/BI peIIeHUS
UppaMOHATBHBIX
YpaBHEHUU

62

I'paduueckue
METO/BI pEIICHUS
UppaMOHATBLHBIX
ypaBHEHUU

63

64

65

I'paduueckue
METO/IBI peIIeHUS
MOKa3aTeIbHBIX
ypaBHEHUU

I'paduueckue
METO/IBI pEIICHUS
MOKa3aTeIbHBIX
HEPaBEHCTB

I'paduueckue
METO/bI peIIeHUs
Jorapu(MUIECKUX
ypaBHEHUU

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/8b5e57da-80af-48da-b3e6-
b202bf9ae538?backUrl=%2F902.5%2F11%3Fclass%3
D11

66

I'paduueckue



https://lesson.edu.ru/lesson/8b5e57da-80af-48da-b3e6-b202bf9ae538?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8b5e57da-80af-48da-b3e6-b202bf9ae538?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8b5e57da-80af-48da-b3e6-b202bf9ae538?backUrl=%2F902.5%2F11%3Fclass%3D11

METO/Ibl PEIICHUS
JorapupMUUEcKUx
HEPABEHCTB

67

I'paduueckue
MCTObI pCUHICHUA
norapuGMUIECKUX
HEPaBEHCTB

68

I'paduuaeckue
METO/BI peIIeHUS
MOKa3aTeIbHBIX U
norapuGpMUIEeCKUX
YpaBHEHUU

69

I'paduueckue
METO/Ibl PEeIICHUs
MOKa3aTeNbHbIX U
JorapuMUIECKUX
yYpaBHEHUHU

70

I'padmnueckue
METO/Ibl PeIICHUs
MOKAa3aTeNbHbIX U
JorapuGMUIECKUX
HEPABEHCTB

71

['papuueckue
METO/IbI PeIIeHUs
MOKa3aTeNbHbIX U
JorapuMUIECKUX
HEPABEHCTB

72

KonTponbsHas
pabora:




"UppanuoHaibHbIE,
MOKa3aTeNbHbIE U
JorapupMuIecKue
HepaBeHCTBA"

73

74

75

76

77

KomrekcHbie
YHCla.
AnrebGpanyeckas u
TPUTOHOMETPHUYECKa
s popMBI 3amnucu
KOMILUJIEKCHOTO
qucla

KommiekcHble
qpcia.
AnrebGpanyeckas u
TPUTOHOMETPUYECKA
s opMbI 3anucu
KOMILIEKCHOTO
qucia

Apudmernueckue
oTepaluu ¢
KOMILIEKCHBIMHU
YU CIIaMH

Apudmernueckue
oTepaluu C
KOMILJIEKCHBIMHU
YU CIIaMH

N3ob6pakenue
KOMIIJICKCHBIX
qHCel Ha




KOOPIAMHATHOM
IJIOCKOCTH

78

Nzobpaxenue
KOMIIJICKCHBIX
qHCel Ha
KOOPIAMHATHOM
IUIOCKOCTH

79

®opmyna Myaspa.

Kopnu n-oi
CTEIICHU U3
KOMIIJIEKCHOT'O
yucIia

80

®opmyna Myaspa.

Kophu n-oi
CTEIICHU U3
KOMIIJIEKCHOTO
yucia

81

[IpumeHeHne
KOMIIJIEKCHBIX

YUCCIT OJId pCIICHUA

bU3UYECKUX U
TEOMETPUUYECKUX
3a/1a4y

82

Kontponbnas
pabora:
"KomMmiexkcHble
ypcna"

83

HarypanbHbie u
eJNbIe Yncia

bubmuoreka [JOK
https://lesson.edu.ru/lesson/4436583b-6626-4a81-9057-



https://lesson.edu.ru/lesson/4436583b-6626-4a81-9057-358649814be7?backUrl=%2F902.5%2F11%3Fclass%3D11

358649814be7?backUrl=%2F902.5%2F11%3Fclass%3
D11

84

85

86

87

Harypanbnsie u
LeJIbIE YNCIIa

[Ipumenenue
MIPU3HAKOB
JEIUMOCTH LIEITTBIX
yucell

[Ipumenenue
MIPU3HAKOB
JIEITMMOCTH LIEJIbIX
yucen

[Ipumenenue
MIPU3HAKOB
JIETMMOCTH LIEJIbIX
yucen: HOJl u HOK

88

[IpumeHeHne
MIPU3HAKOB
JIETMMOCTH LIEJIbIX
yucen: HOJl u HOK

89

IIpumeneHne
MIPU3HAKOB
JIEITMMOCTH LIEIIbIX
YHCEJI: OCTATKU 10
MOJLYJIIO

90

IIpumeneHne
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
YUCel: OCTAaTKU 10




MOJYJIIO

91

[Ipumenenue
MIPU3HAKOB
JIETUMOCTH LIEJIBIX
YHUCEN: AJITOPUTM
EBxnupa s
pelieHus 3a1a4 B
LEJbIX YUCIIaX

92

Kontponbnas
pabora: "Teopus
nenbIx yucen"

93

Cucrema n
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEBIE
CUCTEMBI 1
CHCTEMBI-CIICACTBUS

bubmuoreka [JOK
https://lesson.edu.ru/lesson/f95d284a-6f66-4325-aelc-
fdfa4e0b2244?backUrl=%2F902.5%2F11%3Fclass%3
D11

94

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PasHOCHIBHEBIE
CUCTEMBEI U
CHCTEMBI-CIICACTBUS

95

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
parroHaIbHBIX
ypaBHEHUN

bubmuoreka [JOK
https://lesson.edu.ru/lesson/c152e47d-f36a-46bd-9bcl-
d2eecce8d5827backUrl=%2F902.5%2F11%3Fclass%3
D11

96

OCHOBHBIE METOJIEI



https://lesson.edu.ru/lesson/f95d284a-6f66-4325-ae1c-fdfa4e0b2244?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f95d284a-6f66-4325-ae1c-fdfa4e0b2244?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f95d284a-6f66-4325-ae1c-fdfa4e0b2244?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c152e47d-f36a-46bd-9bc1-d2eecce8d582?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c152e47d-f36a-46bd-9bc1-d2eecce8d582?backUrl=%2F902.5%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/c152e47d-f36a-46bd-9bc1-d2eecce8d582?backUrl=%2F902.5%2F11%3Fclass%3D11

peuIeHus: CUCTEM U
COBOKYITHOCTEM
UpPpaALMOHATILHBIX
ypaBHEHUH

97

OcHOBHBIE METOIbI
pELIEHUs CUCTEM U
COBOKYITHOCTEMH
HOKa3aTeIbHbIX
YpaBHEHUN

98

OcCHOBHBIE METO/IbI
pELIeHUs CUCTEM U
COBOKYITHOCTEH
HOKa3aTeIbHbIX
yYpaBHEHUHU

99

OCHOBHBIE METOIBI
pELIECHHS CUCTEM U
COBOKYITHOCTEMN
norapuGpMUIECKUX
yYpaBHEHUHU

100

OCHOBHBIE METOIBI
pELLIECHHS CUCTEM U
COBOKYITHOCTEMN
norapuGMUUECKUX
YpaBHEHUNU

101

IIpumeneHne
CHUCTEM K PELICHUIO
MaTEeMaTUYECKUX
3a/1a4 ¥ 3a71a4 U3
Ppa3JIMYHBIX




102

oOnactell HayKu U
peanbHOU KU3HU,
MHTEpIIpeTalus
MOJTy4YEHHBIX
pe3yJbTaToOB

[IpumeHenue
CUCTEM K PELICHUIO
MaTEMaTHYECKHUX
3az1a4 U 3a/1a4 u3
pa3IMYHBIX
oOyactell HayKu U
pEATIbHOM )KU3HH,
MHTEpIIpeTalus
MOJTy4YE€HHBIX
pE3yJIBTaTOB

103

104

[IpumeHeHne
HEPABEHCTB K
PpELIEeHUIO
MaTeMaTHYeCKUX
3a/1a4 ¥ 3a/1a4 u3
pa3IMyYHBIX
oOnacTeil HayKu U
peanbHOU KU3HU,
MHTEPIIpETALINS
MOJTy4YEHHBIX
pe3yNbTaToB
KonTponbHas
pabora: "Cucrembl
palnMoHalIbHBIX,




UPPALMOHATBHBIX
MOKa3aTeNbHbIX U
JorapupMUUEcKUx
ypaBHEHUI"

105

PanuonanbHblie
YpaBHEHHUS C
napaMeTpamu

106

107

108

109

PanuyonanbHnie
HEpPABEHCTBA C
rapaMeTpaMmu

PanmnonanbHbIE
CHUCTEMEI C
rapaMeTpamu

HppanunonanbHble
ypaBHEHHS,
HEPABEHCTBA C
napameTpamu

WppanunonanbHbIe
CUCTEMBI C
napameTpamu

110

IToka3aTennHEIC
ypaBHEHUH,
HEpaBEHCTBA C
napameTpamu

111

IToka3arenbHbie
CHUCTCEMBI C
napameTpamMu

112

Jlorapugmuueckue




ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu

113

Jlorapudmmueckue
CUCTEMBI C
napaMeTpamu

114

115

116

Tpuronomerpuueck
Ue ypaBHEHHUS C
napaMmerpamu

Tpuronomerpuyeck
1€ HEPaBEHCTBA C
napaMeTpamu

Tpuronomerpuyeck
1€ CUCTEMBI C
napaMeTpamu

117

118

IToctpoenue u
UCCIIEJOBAHNE
MaTEMaTHYECKHUX
MOJEJIEN pealbHBIX
CUTyaluu ¢
MIOMOILIBIO
YpaBHEHUH ¢
rapameTpamu

IToctpoenue u
HCCICAOBAaHUE
MaTeMaTHYeCKUX
MOJIEIEN peabHbIX
CUTYalHi C
MMOMOIIBIO CHCTEM




YpaBHEHUH ¢
napaMeTpamu

119

120

IToctpoenue u
UCCIIEJOBaHUE
MaTEeMaTUYECKUX
MOJENEN peabHbIX
CUTYyaIui ¢
MOMOIIbIO CUCTEM
YpaBHEHUH ¢
napaMeTpamu

Kontponbnas

pabora: "3amauu ¢
napamerpamu"

121

IToBTOpEHME,
o0o01Ienue,
cUCTEeMaTH3aIus
3HAHUM:
"VpaBHenus"

122

IToBTOpEHME,
o0o01Ienue,
CHUCTEMaTH3aITUs
3HaHUI:
"VpaBHeHus"

123

IToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allHs
3HAHUM:
"VpaBHEHUSL.
CucreMsbl




ypaBHeHHUI"

124

[ToBTOpEHME,
0000111eHNE,
cUCTEeMaTU3aIus
3HAHMI:
"HepaBencraa"

125

[ToBTOpEHUE,
00001IeHNE,
CHUCTEMaTH3aIus
3HaHMI:
"HepaBenctpa"

126

[ToBTOpEHUE,
00001IeHNE,
cHUCTEeMaTH3aIus
3HaHMI:
"HepaBenctpa"

127

IToBTOpEHME,
o0o01Ienue,
cHUCTEeMaTH3aIUs
3HaHMI:
"IIponsBogHas u e€
npuMeHeHue"

128

IToBTOpEHME,
00001IeHHE,
CUCTEeMAaTH3aLHs
3HAHUM:
"ITponsBoHas u eé
npuMeHeHue"

129

IToBTOpEHME,




130

131

000011IeHNE,
CHCTEMAaTH3alHs
3HAHMWIL:
"[IpousBoaHas u €&
npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
CUCTEeMAaTH3aIHs
3HaHuii: "MHTerpan
Y ero npuMeHenue"

IToBTOpEHME,
0000111eHHE,
CUCTEeMAaTH3aIHs
3HaHui: "OyHkuun'

132

IToBTOpEHME,
o0o01Ienue,
CUCTEMATH3aLM
3HaHui: "OyHkuun'

133

IToBTOpEHME,
o0o01Ienue,
CUCTEeMAaTH3aLHs
3HaHui: "OyHKuun'

134

135

Hrorosas
KOHTPOJIbHAS
pabota
Hrorosas

KOHTPOJIbHAS
paborta

136

IToBTOpEHME,




000011IeHNE,
CUCTEMAaTH3ALUAA
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

136

10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna ¥ BEIYHUCICHHS
11 OnepupoBaTh MNOHATHUSAMH: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, IPOICHTHI
12 BeimonHATe  apudmMeTrnyeckue  Omepaluu ¢ PAalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACIIAMHU
13 BeimonHsTh TpUOIMKEHHBIE BEIYMCICHNUS, HCIIONB3YsI TPAaBUIIa OKPYTJICHNUS,
' JieNaTh IPUKHUIKY U OLICHKY Pe3yJIbTaTa BBIYMCICHHH
OnepupoBaTh NOHATHSMH: CTEIIEHb C ILEJIBIM IOKa3aTelleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCIIOJIb30BaTh MOJXOAIIYI0 (OpMY 3alMCH ACHCTBUTEIBHBIX YUCEN IS
peLIeHUs MPAKTUYECKUX 3a/1a4 U MTPEJICTABICHHS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJILHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allMChb  NPOU3BOJIBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHeHUS 1 HEpaBEHCTBa
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BeimonHATe TpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonuATe npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U MPPALMOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHHMs M HEPaBEHCTBA Ul pPELIEHHUsS MaTeMaTHYeCKUX
' 3ajiay ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HayKu U peabHON )KU3HU
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKe anreOpbl, COCTABISThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arlrapara ajareopsl
3 OyHkmn 1 rpaduku
31 OnepupoBaTh MOHATUAMH: (PYHKIMS, CIOCOOBI 3aJaHus (PYHKIIUH, 001aCTh

ONpeNieIeHuss W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe (QYHKINN

OnepupoBaTb MOHATUSIMHU: YETHOCTH W HEUYETHOCTh (QYHKIMH, HYIH

3.2 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crtpouth U yuTaTh rpaduKy TUHEWHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTEICHHOW ()YHKITUH C IIEJIBIM TTOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA [JI1 HUCCIENOBAHMS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pelIeHUuU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealTbHO JKU3HH, BEIpaXaTh GOpMyIaMH 3aBUCUMOCTH MEX]Ty BEIMIMHAMH
4 Hauana marematnyeckoro aHnaamsa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
' reoOMeTpHYEeCcKast IPOrpecCcruu
4 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmMa 6eCKOHEYHO yOBbIBAIOIICH reOMETPUIECKON TPOrPeccuu
4.3 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENILHOCTEM U Mporpeccuid  amis
' pEIICHUs PeaTbHBIX 33729 MPUKIIATHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOXKECTBO, OTIEpaIlUU HaJ MHOXKECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 33/1a4 U3 JPYTUX YUeOHBIX
peIMETOB
53 OnepupoBaTh  TOHATUSMHU:  OMpEICIICHHWE,  TEopeMa,  CIEJCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTeIbHOIi MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATHAMH: HATypaJlbHOE, IEJI0€ YHCIIO; HCIOIh30BaTh
1.1 MPU3HAKU JEIUMOCTH LIEJIBIX YHUCEJ, PAa3JIOKEHHE YHCIa Ha MPOCThIE
MHO>KUTENH TSl PEIICHUS 33129
1.2 OrnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypalIbHbBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH CBOWMCTBA CTENEHHM [UIsl TPeoOpa3oBaHUs  BBIPAKEHUH,




ONCprUpOBaTh MOHATHUAMHU: IIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
pe€iaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

BeimonHATe  1peoOpa3oBaHusl BBIPAKCHUN, COAEPIKAIIMX JIOTapu(MBI,

2.2 ONEepPHPOBATH MOHATHAMU: JIOTapU()MUUECKOE ypaBHEHHE M HEPaBEHCTBO;
penaTh OCHOBHBIE THIIBI JJOTAPU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTelimx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLEHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH U1 PELICHUs MPAKTUUYECKUX
3aja4
95 Haxonuts pemeHus npoCcTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
' ypaBHEHUI U HEPABCHCTB
MogenupoBaTh peajbHble CUTyallUM Ha S3bIKe anreOpbl, COCTABIAThH
2.6 BBIPQ)KEHUS, YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI 10 YCIOBHUIO 3aJauH,
HCCJIEI0BATh TOCTPOEHHbBIE MOJIEJIN C UCIOIb30BAHUEM allrapara ajareopbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJblIee H
' HaMMEHbIIIee 3HAa4eHUs (DYHKIIMM Ha MPOMEXKYTKE; MCIOIB30BATh WX IS
uccrneoBaHus QyHKIMH, 33JaHHOU IpaduKOM
OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKMX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IJIOCKOCTH U UCIIOJIb30BATH ISl PEILICHUSI ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIIOCKOCTH Ipa)MKU JIMHEHHBIX YpaBHEHHM
' U MCII0JIb30BaTh UX Ul PELICHUs CUCTEMbI JIMHEHHBIX YpaBHEHUN
34 Ucnonwp3oBathk rpaduku (QyHKUMHA IS HCCIENOBAHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Hauama MaTeMaTH4eCKOro aHajan3a
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJHOW JUIA
peleHus 3a1ad
49 Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKLIUH
Hcnonp30BaTh  NPOM3BOAHYIO  JJII  UCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTh PE3yJbTaThl HCCIEIOBAHUS K
MOCTPOEHUIO TpadUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKIEHUS HAWJIYUIIErO PELICHUs B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MNOHATHUSMM: TEpBOOOpa3Has M HWHTErpai; MOHHUMATh
' reoMEeTpUYECcKUil U (PU3NUECKH CMBICIT HHTETpaja
46 Haxoauts nepBooOpasHble AJIeMEHTAapHBIX (YHKIHHA, BBIYUCISATH UHTETPA

o popmysne HeroTona — Jleitbnuna




4.7

Pentate NPUKIIAAHBIC 3ada4i, B TOM YUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 U
(bU3NIeCKOro XapakTepa, CpeCTBAMHI MaTeMAaTHIECKOTO aHaIH3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIECSATHYHBIE  JIpOOM, IPOLEHTHI,
11 OeCcKOHEUHbIe NTEpUOANYECKHE IpoOU. Apr(pMeTHIECKUe ONepaluu ¢ palMoHaIbHbIMU
' YucIaMH, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIs peLIeHUs IPUKJIaJHBIX 33/1a4 U3 Pa3JInYHbIX OTpACciel 3HaHUM U peanbHOHN KU3HU
JeiicTBuTenpHbIC Yncia. PanpoHanbHbie M HPPAMOHATBHBIC YKca. Apru(MeTHIecKre
1.2  onepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOnkéHHbIE BBIYMCICHMS, NpaBUIIA
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nenbsiM okaszaresneM. CtangapTHas GopMa 3anicH AeHCTBUTENFHOTO YHCIIA.
1.3 Hcnonw3oBanue moaxomsmield (GopMbl 3alHCH JACUCTBUTEIBHBIX YHCEN Ui PELICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuMEeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCJIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHWe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemrenne nppaiimOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [IpumeneHne ypaBHeHHI U HEPABEHCTB K PEIICHUIO MaTEMAaTUIECKUX 33/1a4 U 33724 U3
' Pa3IUYHbBIX 00J1aCTe HayKH U pealibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkmun. BzaumHOo oOparHbIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHMd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomMexyTKH 3HAKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIC PYHKITUU
3.3  CrenenHast (QpyHKIM ¢ HATypaJIbHBIM M LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPYKHOCTb, OIpPEICIEHHUE TPUTOHOMETPUUYECKUX (QYHKUIUN
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' T0CIIeIOBATENLHOCTH
Apudmernueckass M reomerpuueckas mporpeccuu. beckoHeuHO —yObIBarolas
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5 MHoxecTBa U JOruKka
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5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjs ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenensb ¢ palluOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl THHEWHBIX ypaBHEHUH. Pelienne npuKkiIaHbIX 3a/1a4 ¢ TTIOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33134
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIacTe HAYKU U pealbHOM KU3HU
3 @OyHKIMH U TpaduKu
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(GYHKLINU HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U TpaduKu




3.3

[oxa3zaTtenpHast u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT NpPU PEIICHWH 33a7ad M3 JAPYrHX YYeOHBIX IPEJAMETOB U
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
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43 [Tpou3BomHbIC AMeMEHTAPHBIX (QYHKIUH. DOpMysbl HAXOXKICHHS TMPOU3BOIHOMN
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO (DyHKIIUN
[lpumeHeHHe TPOM3BOMHONW K WCCICIOBAaHWI0O (YHKIMA HAa MOHOTOHHOCTh H
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OTpe3Ke
[IpumeHeHre MPOU3BOIHON TSI HAXOXKIACHHUS HAMITYYIIETO PEIICHUS B TIPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudYeckuii U GU3NUECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna




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

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAUTH AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTHYECKYI0  MPAaBWIBHOCTh  PACCYKICHHI, YMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJB30BaTh TCOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 3a]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYNIO, PAallMOHAJIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINHA 00LIuii
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, TeoOMCTPpHUICCKAA




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuia 2X2 u  3%3, onpeaeiauTelb  MaTpUIbL,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TIPHUMCHIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIIMM; YMEHHE HaxOJIUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHnsT B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3UIMST (DYHKUMH, JTUHEHHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH Ui pelieHHs] ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATUSIMHU: cpefHee apudMeTnueckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMeHHE H3BIEKaTh, MHTEPIPETUPOBATH
nH(opMaInio, MpeICTaBICHHYIO B Ta0JMIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA peajbHbIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIEN0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CllydaiiHas BEIIMYMHA, pPAacCHpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUI I PEIICHUs 3ajad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NCPHNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTeﬁ, yrojia MeExKAay IIpPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Npu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHMKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukamuio ¢Guryp 1o
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU, YMEHHE BBIUUCIISTH T€OMETPUUYCCKUE BEITUYHHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJBHOTO  TapaUIeNICUIe1a, MTUPAMUABI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKECHUC BCKTOpa II0 633Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOp,Z[I/IHaTHLII\/'I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOI[XOI[SIIJ_[I/II\/’I MCETO AJId pCIICHUS 3ala4i; IOHUMAaHUC
SHAYUMOCTH MATCMATUKH B HU3Y4YCHHU TPHUPOAHBIX U 06HI€CTB€HHI>IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbLIEro 3HaueHUs (PyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 Hayajla MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Anredpa
W HayaJla MaTeMatuyeckoro ananuza. 10-11 kimaccel: 6a30BbIi U yriyOJIeHHBIN
ypoBaH: yueOnuk/ III.A. Amumos, FO.M. Komsrur, M.B. TkaueB. AKInoHepHoe

obmectBo "[Ipocsemnienue"

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6morexa IIOK






