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HOACHUTEJBHASA 3AIIMCKA

Y4eOnplii Kypc «Anrebpa ¥ Havajlla MaTEMaTHYECKOTO aHajn3a» SBISETCS
OJHUM U3 HauOoJjiee 3HAYMMBIX B MPOrpaMMe CpPEAHEro oO0Iero ooOpa3oBaHus,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET HMHCTPYMEHTAIbHYIO 0azy s
M3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (GOPMUPYET
JOTHYECKOe U a0CTPaKTHOE MBIIIICHHE 00Yy4aIOIUXCs Ha YPOBHE, HEOOXOAUMOM ISt
OCBOEHHUS HMH(POpPMATUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH M JPYTHX
TUCIMIUIMH. B paMmkax maHHOTO ydeOHOro Kypca OOy4arolluecs OBJIaJIEBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas (QopMylIHUpyeT CBOH
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblli Kypc anreOpbl MU HayaJl MaTeMaTUYeCKOro aHaju3a 3aKjIa/IbIBaeT
OCHOBY JUIsl YCIICIIHOTO OBJAJACHUSA 3aKOHAMU (U3UKH, XUMHUU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHICHIIMM pa3BUTHUS SKOHOMHUKUA W OOIECTBEHHOM >KW3HH,
MO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX IMHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIONb30BaTh WX IS JajbHEHIIero oOpa3oBaHus U B
MOBCEAHEBHON XU3HU. B TO ke BpeMs OBIaJeHUE aOCTPAKTHBIMH U JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU aJIreOpbl 1 MATEMAaTUYECKOT0 aHajn3a pa3BUBAET YMEHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTD, JOKA3bIBATh YTBEPKIICHUS C
NOMOUIbI0 HHAYKIIMM M pacCyXIaThb NEAYKTUBHO, HCIOJb30BaTh 0000IIEHUE U
KOHKpPETU3alMIo, a0CTparupoBaHWE M AaHAJOruio, (QOpMUpYET KpeaTUBHOE U
KPUTHYECKOE MBIIUICHUE.

B xone u3ydyeHuss yueOHOro kypca «AinredOpa ¥ Hadaja MaTEMaTHYECKOTO
aHanu3a» OO0ydYaroIMecs: TMOJy4YaloT HOBBIA OMNBIT PEHICHUS NPHUKIAJAHBIX 3ajad,
CaMOCTOSITEJIbHOTO TOCTPOEHHSI MaTeMaTUYECKHX MOJENIe peallbHbIX CHUTYaIHil,
MHTEPIIPETALNN [TOTYYECHHBIX PEIICHHUM, 3HAKOMSTCS ¢ IpUMEPAMU MAaTEMATUYECKUX
3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C  BBIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

VYuebHblli Kypc 001alaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM TOTEHIIUATIOM,
KOTOPBI peanu3yeTcss KakK uepe3 Yy4ueOHBI Marepuan, CIocOoOCTBYIOMINMA
(GOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaKk MU uepe3 crneuuduxky ydeOHOU
NEeATEIbHOCTH,  TpeOyromieil  MpOAODKUTENIbHOM — KOHIIEHTPAallMd ~ BHUMAaHMS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3 IOJy4YEHHBIN pPE3yJIbTAT.

B ocHoBe MeTonuku o0ydeHus anreOpe U HadajlaM MaTeMaTHYECKOro aHalIu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOro aHan3a
BBIJICTIEHBl  CIEAYIOIIME  COJAEP)KATEIBHO-METONNYECKMe JuHuu: «Yucna wu
BbIYHCIICHUs», «DyHKIMH U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTeMaTH4YeCKOro  aHamusa», «MHOXkecTBa UM JOrukKa». Bce  OCHOBHBIE
COZIEPKATEIIbHO-METOUYECKUE JIMHUM M3Y4YaroTCs Ha NPOTSHKEHUU JBYX JIET



oOyueHUusl Ha ypOBHE CpeIHEero oomero oopa3oBaHus, €CTECTBEHHO IOIOJHSAS IPYT
JpyTa U MOCTETICEHHO HACHIIIAsICh HOBBIMH TeMaMU W pa3zaenaMu. J[aHHBIH ydeOHBIH
Kypc SBISETCS WHTETPATHBHBIM, IIOCKOJIBKY OOBEIMHSAECT B cebe colepikaHue
HECKOJBKMX MAaTeMAaTUYECKHX TUCIUIUINH, TaKWX Kak airedpa, TPUTOHOMETPHSI,
MaTEeMaTUYECKUA aHaIN3, TEOPUST MHOXKECTB, MaTeMaTH4ecKas JJoruka u apyrue. [lo
Mepe TOTO Kak OOydJaroIuecs OBJIaJeBalOT BCE Ooyiee MIMPOKUM MaTEeMaTHUYECKUM
anmapaToM, Yy HHX IOCIEI0BaTeIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pPEaTbHOH CHUTyallud, NPUMEHSATh 3HAHUA,
MOJIYYCHHBIC TIPH HW3YYCHUH YYEOHOTOo Kypca, ISl PEIICHHS CaMOCTOSTEIHHO
chOpMYIMPOBAHHOW MAaTEMAaTHYECKOW 3aJaud, a 3aTeM WHTEPIPETHPOBATH CBOU
OTBET.

ConepkarenbHO-MeTOAUYECKass JHHUS «Yucia W BBIYUCICHHS» 3aBEpIlacT
dbopMHpOBaHNE HABBIKOB HCIIOJIL30BAHMS JIEUCTBUTEIBHBIX UYHCEI, KOTOpPOe OBLIO
HAa4yaToO Ha ypOBHE OCHOBHOTro 001iero oOpazoBanusa. Ha ypoBHe cpeaHero oo1iero
oOpa3oBaHus 0c000€ BHUMaHUE yienseTcs (OpMUPOBAHUIO HaBBIKOB PAllMOHATBHBIX
BBIYHCIICHUM, BKITIOYAIOIIUX B c€0s UCMOIb30BAHKUE PA3IMUHBIX ()OPM 3aIMCH YHUCIIa,
yMEHUE JIeNlaTh MNPUKHUAKY, BBITIOJHITh NPUOMMKEHHBIE BBIUYMCICHUS, OIEHUBATH
YUCJIOBBIC BBIPAKEHHS, padOTaTh C MaTEeMaTHYECKUMH KOHCTAHTAMH. 3HAKOMBIC
OOyJarommMMcsi ~ MHOXXECTBAa  HATypajbHBIX,  IIEJBbIX,  pAIHOHAJIBHBIX U
JEHCTBUTETBHBIX YUCEN JIOMOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX yHncen. B kaxaom
U3 OTUX MHOXECTB PacCMaTpUBAIOTCS CBONMCTBEHHBIE eMy crienuuuecKkue 3a1auu u
oTiepaIiy: JAeJeHNe Hallelo, ONePUpPOBaHIE OCTaTKaMU Ha MHOYKECTBE IIEJIbIX YHUCE,
0COOBIC CBOKMCTBAa PAIMOHATBHBIX W HMPPAITMOHAIBHBIX YHCEN, apu(pMETHICCKUC
omepanuy, a Tak)Ke H3BJIICUEHHWE KOPHS HATypajdbHOW CTEIICHHM HAa MHOXECTBE
KOMILJIEKCHBIX ~ 4HCeNl. brarogaps MOCIeI0BaTebHOMY  PACHIMPEHHUIO  Kpyra
UCIIOJIb3YeMbIX YHCEJI W 3HAKOMCTBY C BO3MOXHOCTSIMH WX TMPUMEHEHHS IS
pEIICHNS Pa3IuYHBIX 33a/1ad (popMUpyeTCs MPEICTaBICHUE O €IWHCTBE MaTEMaTHKH
KaKk HaykKh W €€ pOJaM B TIOCTPOCHUHM MOJIEICH pPEabHOTO MHpa, IIUPOKO
UCIIOJIB3YIOTCSl 0000IIIEHNE U KOHKPETHU3AIH .

Jluauss «YpaBHEHHS W HEPABCHCTBA» pPEANTM3yeTCs] HAa TPOTSHKEHUU BCETO
oOy4eHHs Ha YPOBHE CpPEHETO 001Iero o0pa3oBaHus, MOCKOJIBKY B KaXKIOM pasJierie
[TporpaMMbl TIpeayCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3adad. B pesymbrare
oOydJaromyecss OBJIQJACBAIOT PA3IMYHBIMU METOJAAMH DPEIICHUS PaIllMOHAIBHBIX,
UPPALMOHATBHBIX, IMOKA3aTEIbHBIX, JOTAPU(PMUUECKHUX U TPUTOHOMETPHUECKHUX
ypaBHEHUH, HEPABEHCTB M CHCTEM, a TakXe 3aj]ad, COJepXKallhuX IapameTphl.
[ToydeHHBIE YMEHHS IIIMPOKO HCIOJB3YIOTCS TPU HWCCIACAOBAaHMHM (QYHKIHH C
TTOMOIIBIO TTPOU3BOAHOMN, MPU PEIICHUN MPHUKIAIHBIX 33/1a4d U 3a7a4 Ha HaXO0XKJICHHUE
HanOOJIBIITUX W HAMMEHBIINX 3HaueHWW (YHKIWU. JlaHHas comeprkaTebHAsS JTUHUS
BKJIFOYAET B ce0s Takke (POPMUPOBAHUE YMEHUH BBITIOJNHATH Pacu€Thl O popMyIiam,



npeoOpa3oBaHusl  pAallMOHANbHBIX, HWPPALUMOHAIBHBIX W  TPUTOHOMETPUYECKHUX
BBIPQXEHUI, a TaKKe BBIPAKEHUH, COEepKAIUX CTEeNeHH U jorapudmel. brarogaps
U3YYEHHIO anreOpanyeckoro Marepuajga IpPOUCXOAUT JajibHEHIee pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAaKTHOTO MBIIUICHUSI OO0y4aroumxcs, QGOpMUPYIOTCS
HABBIKM JICAYKTHBHBIX PACCYXICHHH, paboTbl C CHUMBOJIBHBIMH (opmamu,
IIPEICTABIICHNS 3AKOHOMEPHOCTEW U 3aBUCHMOCTEN B BHJIC PABEHCTB U HEPABEHCTB.
Anrebpa npeayaraet 3pQEeKTUBHbIE MHCTPYMEHTHI [JISl PEILCHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarjsiJHO JAEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeToMyeckass JnuHUS «DyHKkuuu u  Tpaduku»  TECHO
nepenjaeTaeTcs ¢ APYTMMU JIMHUSMU Y4YeOHOTO Kypca, IOCKOJbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIEA0BATENBHOCTh U3YUYECHHsI MaTepuasa. V3ydeHHne CTENEeHHOW,
MOKa3aTeJIbHOM, TOrapu(pMUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMI, X CBOMCTB U
rpauKOB, HCIOJIb30BaHUE (PYHKUMN [JIs1 PEIIeHHs] 3aJad U3 JAPYTrux y4eOHBIX
IIPEIMETOB U PEaJIbHOM )KM3HU TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHAJIU30M, TaK
U C pelIeHneM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom Oosibllloe BHUMaHUE yAeNnseTcs
(GOpMUPOBAHNIO YMEHHUS BbIpaxaTb (OpMyJIaMU 3aBUCUMOCTH MEX]Y Pa3IMYHbIMU
BEJIMYMHAMU, HCCIIEOBATh MOJyYE€HHbIE (PYHKIUU, CTPOUTh UX rpaduku. MaTtepuai
OTOM COAEPKATENBHOM JIMHWM HAUEJIEeH HAa pa3BUTUE YMEHUHM W HAaBBIKOB,
MO3BOJIIOIIMX BBIPAXXaTh 3aBUCUMOCTH MEXAY BEJIMUYMHAMHU B Pa3iM4HON (opme:
aHAJUTHYECKOM, Tpadudyeckoi u ciioBecHOM. Ero m3ydenne crnocoOCTByeT pa3BUTHIO
QITOPUTMHYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K OOOOLIEHUI0O U KOHKPETU3ALHH,
UCIIOJIB30BAHUIO AaHAJIOTHN.

CopnepxarenbHass JuHHUS «Havana maTeMaTHyecKoro aHaiau3a» I03BOJISET
CYILECTBEHHO PACIIUPUTh KPyr KaK MaTE€MaTHYeCKHX, TaK W NPUKIAIHBIX 3aJ]ad,
JOCTYIHBIX OOYyYaloUIMMCsl, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CHOXKHBIX (YHKLIMI, ONpenensiTh UX HauOONbIIME W HAaWMEHbIINE
3HAUEHHUA, BBIYUCIATH IUIOMAAU (Uryp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHMsl TmpoueccoB. JlaHHas copepkarenpHas JIMHUAA OTKPBIBA€T HOBBIE
BO3MOYKHOCTH IIOCTPOEHHSI MAaTE€MAaTUYECKMX MOJEJEH peajJbHbIX CHUTYalHid,
MIO3BOJISIET HAXOUTh HAWIYYlllee PEIICHHE B MPUKIAIHBIX, B TOM YHCIE COUUAIBHO-
PKOHOMHYECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOr0 aHajau3a
CIIOCOOCTBYET PAa3BUTHUIO AOCTPAKTHOTO, (POPMAJIbHO-JIOTMYECKOT0 U KpPEaTHBHOIO
MBILUICHUS, (OPMUPOBAHUIO YMEHUH pacro3HaBaThb MPOSBICHUS  3aKOHOB
MaTeMaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs: y3HatoT O BbIJAIOLIINXCS
pe3yibTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHMKW KaK HayKu, U o0 ux
aBTOpaXx.

CopeprkarenbHO-MeTOAUYECKass JUHUS «MHOXKECTBa U JIOTMKA» BKJIIOYAET B
ceOsl BJEMEHThl TEOPUHM MHOXKECTB W MAaTEMaTUYECKOM JIOTUKH. TeopeTHko-



MHO>KECTBEHHBIC MPEACTABIICHHUS IPOHNU3BIBAIOT BECh KYPC IMIKOJIBHOW MaTEeMaTUKU U
npeiaraloT Hamboyiee YHHBEpPCAIbHBIA S3BIK, OOBEAMHSAIONIMA BCE pa3zeiibl
MaTeMaTHKd W ©€ TPWIOKCHUH, OHHM CBS3BIBAIOT pa3HbIE MaTeMAaTHYECKHE
TUCITUTUIMHBL W WX TPWIOKEHUS B eauHoe T1ienoe. [loaToMy BaxHO maTh
BO3MOXKHOCTh ~ OOydaromeMmycss TOHHMaTh TEOPETHKO-MHOKECTBCHHBIM  SI3BIK
COBpPEMEHHOW MaTEeMaTHKH WM HCIIOJIb30BAaTh €ro JJIs BBIPaXKEHUS CBOWX MBICTCH.
JpyruM BaXHBIM TPU3HAKOM MAaTEeMaTHKH KaK HAyKd CJeIyeT TpU3HATh
CBOMCTBEHHYIO € CTPOrocTh 00OCHOBAHUH U CIICIOBAHUE OIMPEACIEHHBIM MPaBUIaM
MOCTPOCHUS JT0KA3aTEIhCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaTEMaTHYECKOW JIOTHUKU
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBINIICHUS OOYYaIONMUXCs, MO3BOJSET UM
CTPOUTH CBOM PACCYXKJEHHUSI Ha OCHOBE JIOTMYECKUX MpaBwWil, (POpMUPYET HaBBIKU
KPUTHUYECKOTO MBIILICHUS.

B yuebHOM Kypce «AnreOpa M Havyajla MaTEMaTUYECKOTO AHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC IPU3BAHBI
CrocoO0CTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIENEH  peajbHBIX
CUTyalluii, WCCIIEIOBAaHUs OSTUX MOJEJE C TOMOINBIO amnmapara airedpsl u
MaTEMaTUYECKOT0 aHall3a, HWHTEPIpEeTaluy IOJIYYEeHHBIX pe3yibTaToB. Takue
3aJIaHds BIUICTCHBI B KQKIBIA M3 Pa3/iejiOB MPOrPAMMBI, MIOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOIB3YETCS Il pEelIeHUs MPUKIATHBIX 3amad. [lpwu
pEIICHUH  pEaJbHBIX  MPaKTUYECKUX  3a7a4  OOydaromiuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCITOJIB30BaTh AHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBATh Mpodaemy. JlesaTenbHOCTh
1o GOPMHUPOBAHUIO HABBIKOB PEIICHUSI TIPUKIIATHBIX 3a7a49 OPTaHU3yETCs B TIPOIIECCe
U3YYCHUS BCEX TEeM Yy4eOHOTO Kypca «Anredpa W Hadalla MaTEeMaTHYECKOTO
aHaJIN3a.

Ha u3yuenne yue6HOTO Kypca « AnreOpa v Hadajia MaTEMaTHYECKOTO aHAIIA3a
orBoauTcs 272 4daca: B 10 kmacce — 136 wacoB (4 yaca B Henenmto), B 11 kimacce — 136
yacoB (4 Jaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEIILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmxE€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMBbI JIMHEWHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBaHue MOCTPOEHHOM MOJENN C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPuKu

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HakOnocTOsTHCTBA. YETHBIE U HeuéTHble pyHKUuH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoneuno yOpiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble GyHKIMM W UX CcBOMcTBAa. ToukM paspbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKITMU. Onpeaenenrue, reoOMEeTPUICCKU 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, OIepaluyd HaJ MHOXKECTBAMU M HUX CBOMCTBa. [lnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad U 3aJad U3 pazIuyHbIX o0jacTell HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABI pElIeHHs ypaBHEHHH W HepaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uaTerpana no gopmyne Hetotona-Jleionua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOMN MIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWSA, STUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXI€HHUIM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKPYXAaIomel Ccpefpl, IUIAHUPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOM IesATEeNbHOCTU, JTarnoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeJieSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(uKaiuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMmyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEuYHe,  MNpodiiemy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00beKTa, SBJICHHS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji€ 0OCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOMN TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PerynasiTuBHbIE YHHBepcaJbHble y4eOHbIE 1eHCTBUS



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII UHTEJLJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHIATH PUUHHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICATCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeh COBMECTHOU
JEeATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIlMI0 COBMECTHON paboThl, paclpenessirTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTMEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
paLMOHANIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHHOIO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BHIYNCIICHU;



CBOOOJTHO OMEpHUPOBATH MOHSTHEM: CTENEHb C 1LEJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YUCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwMcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIEpUPOBATh MOHATHAMM: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUIIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBRA,

OPUMEHATh Pa3jIMYHbIE METO/Abl PEIICHUS PpPalUOHAIBHBIX U JAPOOHO-
pallMOHAIIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C IelbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJIEHME MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
MPUMEHSTh ONPEACIIUTENIN [IJII PEUIECHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pe3yJIbTarT;

UCIIOJIb30BAaTh CBOWMCTBA JIEUCTBHM C KOPHSIMHU Il MPeoOpa3oBaHUs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHHUI;

CBOOOJHO OMNEpUPOBATh MOHATUSIMH: HPpPAIlMOHAIBHBIC, MMOKa3aTelbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM arapara anreopsl.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEAEICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTEemeHW Kak (YHKIUH OOpaTHOM CTENeHu ¢
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMHA, UX CBOMCTBA M rpadUKH, MCIOIL30BATh MX TPpaQUKU JIS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TIPU PEIICHUH 3a/lad U3 JPYTUX y4eOHBIX MPEIMETOB M PEabHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETPHUECKasi IPOrPECCHsl, TUHEHHBIN U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIUUCIISITH ITPOU3BOAHBIE CYMMBI, NPOU3BEACHHUSI, YaCTHOTO U KOMITO3ULIMU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIHCTBO, PABHOCHIIbHBIE
YPaBHEHHUS U HEPABEHCTRBA.

K konmy oOyuenuss B11 Kjacce oOydYaromMiicsi MOJYYUT CIIEIYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OMNEpPUPOBaTh TMOHATHUAMHU: HATypaJlbHOE U 1IEJ0€ YHUCJIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBHIMIOTHATH apU(PMETHIECKUE ONEpaIiii ¢ HUMU H
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TMpH pEHIeHMH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpPaBHEHHS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAXKEHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI II0 YCIIOBHUIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAJIBbHO-DKOHOMMYECKHX, 3ajadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunuecTBouacos
HaumeHoBaHuepas
I JeJ0B U Be Kourpoabusl  IlpakTuyeck duekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTeIbHbIEPECYPChI
/ TEeMIIPOrpaMMbI or epadoThI uepadoThl
u 0
MHOXeCTBO
JIEHCTBUTEIILHBIX
— https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-
MHOFOWICHEL bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-
PaLHOHATHbIE 24 1 semenov.html#:~:text=4actb%20-%20MopakoBnu%2C%20CeMeHOB-
.Matemaruka.%20Anreopa.%2010%20kmnacc.%20Yueonuk. %20ba30BbIi
YPaBHCHHIA 1 %20u%20yr1y6nennplii%20yposers.%201-2%204acTs%20-
HCPaBCHCTBA. %20MopaxkoBrnu%2C%20CemeH0B,-YueOHnK Y% 20Hanucan%208
CHCTEeMBUTHMHEHHBIX
YpaBHEHUU
DyHKIMH 1 https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-
rpaduK. bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-
CreneHHas GyHKIHs 12 1 semenov.html#:~:text=4acT%20-%20MopakoBnu%2C%20CeMeHOB-
Maremaruka.%20Anreopa.%2010%20knacc.%20Yuednuk.%20ba30Bb1i
C IeTIBIM %201%20yrinyoinenub1it%20ypoBes.%201-2%2049acts%20-
IIOKa3aTeIcM %20MopakoBuu%2C%20CemeH0B,-YueOHnKY%20Hanucan%208
ApubmerHeckii https://fiI_e.11k|asov.n_et/13969-matematika-alqe_bra-lo-klass-uchebnik-
KODEHB N-0f bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-
CTIICHIL. 15 1 semenov.html#:~:text=uact%20-%20MopakoBnu%2C%20CeMeHOB-
Maremaruka.%20Anreopa.%2010%20knacc.%20Yuednuk.%20ba30Bb1i
Mppaunonanbryieyp %20u%20yr1y6ennplii%20yposers. %20 1-2%204acTs%20-
ABHCHHA %20MopakoBuu%2C%20CemeH0B,-YueOHnKY%20Hanucan%208
[TokazarenpHasPyHK 10 1 https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-



https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-semenov.html#:~:text=%D1%87%D0%B0%D1%81%D1%82%D1%8C%20-%20%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2-,%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.%20%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-semenov.html#:~:text=%D1%87%D0%B0%D1%81%D1%82%D1%8C%20-%20%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2-,%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.%20%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-semenov.html#:~:text=%D1%87%D0%B0%D1%81%D1%82%D1%8C%20-%20%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2-,%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.%20%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-semenov.html#:~:text=%D1%87%D0%B0%D1%81%D1%82%D1%8C%20-%20%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2-,%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.%20%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-semenov.html#:~:text=%D1%87%D0%B0%D1%81%D1%82%D1%8C%20-%20%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2-,%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.%20%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-semenov.html#:~:text=%D1%87%D0%B0%D1%81%D1%82%D1%8C%20-%20%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2-,%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.%20%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-bazovyj-i-uglublennyj-uroven-1-chast-mordkovich-semenov.html#:~:text=%D1%87%D0%B0%D1%81%D1%82%D1%8C%20-%20%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2-,%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.%20%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
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algebra-i-nachala-
matematicheskogo-analiza-11-
klass-uchebnik-mordkovich-
ag-semenov-pv.html

Cucremsbl palnOHAJIbHbIX,
HppalMOHAJIBbHBIX

https://file.11klasov.net/6848-
algebra-i-nachala-

12 1 matematicheskogo-analiza-11-
TOKA3ATCIBHBIX 1 klass-uchebnik-mordkovich-
jorapu(pMUUECKUX ypaBHEHHMA ag-semenov-pv.html
https://file.11klasov.net/6848-
algebra-i-nachala-
3amauu ¢ mapameTpaMu 16 1 matematicheskogo-analiza-11-
klass-uchebnik-mordkovich-
ag-semenov-pv.html
https://file.11klasov.net/6848-
[ToBTOpenue, 060061IIeHNE alqebra—l_—nachala— .
’ o 16 2 matematicheskogo-analiza-11-
CHCTEMATH3AIMASHAHIH klass-uchebnik-mordkovich-
ag-semenov-pv.html
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoandecTBouacoB
Haraunsy J1eKTPOHHBbIeNU(PPOBBICOOPA30BA
n Temaypoxka Bc Kontposbubie IIpakTuvecku
YeHHNA TeJIbHbIepeCcypchl
/ ero  paboThI epaboThI
I
https://file.11klasov.net/6847-algebra-i-
nachala-matematicheskogo-analiza-10-
HuarpammbiDitiepa-Benna 1 klass-v-2-chastjah-chast-1-uchebnik-
profilnyj-uroven-mordkovich-ag-
semenov-pv.html
https://file.11klasov.net/6847-algebra-i-
MHOKeCTBO, ONepALHH Ha nachala-matematicheskogo-analiza-10-
’ P . 1 klass-v-2-chastjah-chast-1-uchebnik-
MHO>XKECTBAMH U NX CBOUCTBA ; . .
profilnyj-uroven-mordkovich-ag-
semenov-pv.html
[Tpumenenue 1pobeit u MPoLEHTOB 1
JJISL pGIHCHI/IS[ HpI/IKJ'IaI[HI)IX 3a1a4
PamnmonansHbIE yKCHa.
OOBIKHOBEHHEIE U JECITUYHBIE 1
IpoOH, IPOLIEHTHI, OECKOHEUHBIE
MePUOIUYECKHE TPOOH
PamnnonansHbIE YKCa.
OOBIKHOBEHHEBIE U JECITUYHBIE 1
IpoOH, IPOLIEHTHI, OECKOHEUHBIE
MEePUOANYECKHE TPOOH
IIpuMeHeHne TeopeTHKO- 1
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MHOXCCTBCHHOI'O aIlrapara JJisd
pE€UICHUA 3ada4

[Tpumenenne apoOeii 1 NPOIICHTOB
JUTSL pellieHUs PUKIIAIHBIX 3a/1a4
JleficTBUTEIbHBIC YUCTIA.
PammmonansHbie 1
HUPpAMOHATILHBIE YHCIIa

ApudmeTnueckue oneparuu C
JEHCTBUTENbHBIMH YHCIIaMU

10

11

12

Moaynb A€MCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

[TpuG>xEHHBIC BEIYMCIICHHUS],
IpaBujIa OKPYIJICHUs, IPUKUIKA U
OLICHKA PE3yJIbTaTa BIUUCICHUI

OcHOBHBIC MCTObI pCHICHUSA

OCIIBIX U I[pO6HO'paI_II/IOHaJ'IBHBIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

13

OcCHOBHEBIC MCTOBI pCHICHUA
OCIbIX U )IpO6HO-paIII/IOHaJ'II>HI>IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

14

OCHOBHBIE METO/TbI PEIIECHUS
HEJIBIX U APOOHO-PAITMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB

15

16

MHorouieHsl 0T OJHON
nepemMeHHou. /lenenue
MHOTOYICHA Ha MHOTOUJIEH C
octaTtkoM. Teopemabesy

MHOro4eHb! ¢ HeIbIMU




koddpurmentamu. Teopema Buera

17

18

PeniennecrucreMiIMHEHHBIXYpPaBHE
HUH

PeniennecrucreMiIMHEHHBIXYpPaBHE
HUU

19

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUH. Onpenenurenb
MaTpHIIbl 2%X2, ero
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HAYEHUS

20

Ornpenenurens MaTpUIlbl 2%X2, €ero
FCOMETPHYUCCKHUI CMBICIT U
CBOMCTBA; BBIYUCIIEHHE €TI0
3HAUYEHUS

21

[IpuMeHneHnue onpenenuTens A
pelIeHUsT CUCTEMBI JINHEWHBIX
yYpaBHEHUHU

22

23

24

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOTITbIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

Pemenue npuknaaHeix 3aaa4 ¢
MMOMOUIBIO CUCTEMBI IMHEWUHBIX
ypaBHEHUU

KonTtponbHas pabora:
"PanrionanbHble ypaBHEHUS U
HEPABEHCTBA.
CucreMbUIMHENHBIXypaBHEHU "




25

OyHKIWHS, CITOCOOBI 3aJaHUS
dbyakuun. B3anmao obpaTHbIe
byakuun. Komnozurusadyskimit

26

I'paduk pynknmuu. dnemMeHTapHBIC
npeoOpa3oBaHus rpagukoB

byHKIII

27

28

29

30

OO6nacTb onpeneneHus u
MHOECTBO 3HAYCHHUN ()yHKIIHU.
Hymu @ynkmun. [IpomexyTku
3HaK [TOCTOSIHCTBA

YérHble U HEUETHBIE (DYHKIIUU.
[Tepuoanueckue GyHKIUU.
[TpoMeKyTKUMOHOTOHHOCTH( YHKIT
15071

MaxkcuMyMbl U MUHUMYMBI
¢ynkuuu. Haubonbiee u
HalMEHbIIIee 3HaUeHue PyHKIUH
Ha MMPOMEXKYTKE

JInHeHas, KBapaTudHas U
IpoOHO-NMHHEeNHas: (YHKIIUU

31

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
MOCTpOEHNE TPaPUKOB ITHX

byHKIII

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUe TpauKOB ITHX
byHKIMMA

CreneHs C 11eIbIM TOKa3aTeNIeM.
bunom Herorona




34

Crenens ¢ 1eNIbIM II0Ka3aTEIEM.
bunom Herotona

35

Crenennast GpyHKIUSA C
HATYpPaJIbHBIM U LEJIBIM
nokasareseM. E€cBolicTa u

rpaduk

36

37

Kontpoinbhas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"
Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETICHU U €T0
CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJbHOHN CTENIEHU U €To
CBOMCTBA

39

[TpeobpazoBaHus YHCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU
Y KOpHUA

40

41

42

[TpeobpazoBaHus YHCIOBBIX
BBIPOKEHUM, COZEPKAUX CTETICHU
1 KOpHU

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPAXEHHM, CONEPIKALUX CTEIIEHU
U KOpHH

WppanmonansHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPaBHEHUN

43

HppauroHanbHbIE ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS




UPPALMOHAIIBHBIX YPABHEHUN

44

45

46

HppaunoHanbHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHATILHBIX YPABHEHUM

PaBHOCHIIbHBIE TTEPEXO/BI B
pelIeHNuU UpPALMOHATBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH UPPaLMOHATIBHBIX
YpaBHEHUN

47

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIeHUH HPPalMOHATIBHBIX
YpaBHEHUU

48

49

50

51

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU MPPAIUOHAIBHBIX
ypaBHEHUI

CgoiicTBa u rpaduk KOpHs N-0if
CTETIEeHU KaK (yHKIUU 0OpaTHOMH
CTETICHU C HATYPaJbHBIM
nokasarejaeM

CgoiicTBa u rpaduk KOpHs N-0if
CTETIeHU KaK (yHKIUU 0OpaTHOM
CTETIEHU C HATYpaJbHBIM
nokasaresjaeM

KonTtponbHas pabdora: "CsolicTBa 1

rpaduK KOpHsS N-Oi CTETIEeHH.
WppannonanbHbieypaBHEHUS "

52

CreneHs ¢ paliMOHATIBLHBIM




IOKa3aTeJIEM U €€ CBOMCTBA

CreneHb ¢ panrOHaJIbHBIM

>3 IIOKA3aTeNeM U €€ CBOUCTBA

54 CreneHb ¢ palOHaJIbLHBIM
HoKas3areseM U e€ CBOWCTBa

55 [Toxa3zaTenpHast QyHKIM, €€
CBOWCTBA U TpapuK

56 Hcnonws3oBanue rpaduka GyHKIUU
JUISl pEeILIEHUs] YPABHEHUHN

57 Hcnonws3oBanue rpaduka GyHKIUU
JUISl PELIeHUs] ypaBHEHU I
[Toka3arenbHble ypaBHEHHS.

58 = OcHOBHBIEC METO/IBI pEIICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUI
IToka3arenbHble ypaBHEHHS.

59  OcHOBHBIEC METO/IBI pEIICHUS
IIOKa3aTeJIbHBIX YPaBHEHUI
[Toka3zarenbHbIC ypaBHEHHUS.

60  OcHOBHBIE METO/IbI pEIICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU
KonTtponbHas pabora:

61 "TlokazarenbHas QyHKIHA.
[loka3zarenbHble ypaBHEHUS"

62 Jlorapudmuncna.
CsaoiicTBanorapudma

63 Jlorapugmuucna.
CaoiicTBanorapudma

64  Jlorapudmuucna.




CgoiicTBanorapugma

Jecsatuanable u

65
HaTypaibHbIeTOrapu (MBI

66 [ecsatuuneie u
HaTypajbHbleorapu(Mel

67 [IpeobpazoBaHneBbIpAKEHUH,
COJePIKALTUXIOTaAPHUPMBI

68 [TpeoOpa3oBaHuEBBIpaKEHUI,
COJePIKALTUXIOTaAPHUPMBI

69 [TpeoOpa3oBaHuEBBIpasKEHUII,
COJIePKALIUXIOrapHUPMBbI

70 Jlorapudmmueckas GpyHKIus, e
CBOWCTBA U TpapuK

7 Jlorapudgmuueckas GyHKIus, e
CBOIicTBa U rpaduk

79 Hcnonb3oBanue rpaduka GpyHKIUN
JUISl pEeLIeHUs] ypaBHEHU I

73 Ucnonp3oBanue rpaduka GyHKINU
JUISl peIIEHUs] YPABHEHUHN
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUUECKUX ypaBHEHHM
Jlorapugmuueckue ypaBHEHUS.

75 = OCHOBHBIE METO/IbI pEIICHUS
JOrapupMHUUECKUX ypaBHEHUI
Jlorapudmudeckue ypaBHEHHS.

76 ~ OCHOBHBIE METO/IbI pEILICHUS

JOrapu(pMHUECKUX ypaBHEHUIN




77

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelieHun JorapupMUIECcKuX
ypaBHEHUH

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMUIECKuX
ypaBHEHUU

79

80

KonTponbsHas pabora:
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHeHUs"

CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIIOBOT'O apryMCHTA

81

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO apryMeHTa

82

83

ApKcuHYC, apKKOCUHYC U
apKTaHT'€HC YUCIIOBOTO apryMeHTa
ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (QYHKLUH
YHUCJIOBOT'O apryMeHTa

85

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (YHKLIUH
YH1CJIOBOI'O apryMEHTa

86

87

OCHOBHBIETPUTOHOMETpHUUECKHEDO
PMYJTBI

OCHOBHLIeTpI/IFOHOMCTpI/I‘-IeCKI/IC(I)O




PMyJIbI

88

89

OcHoBHBIETpUTOHOMETpUYECKHE(DO
PMyJIbI
OcHoBHBIETpUTOHOMETpUYECKUE(DO
PMYJIBI

90

[Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KMXBBIPAXKCHUN

91

92

[TpeoOpa3oBaHUETPUTOHOMETPUYEC
KMXBBIPAXKCHUN

[TpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIpaOKECHU I

93

94

95

[IpeobpazoBaHNETPUTOHOMETPUYEC
KMXBBIPAXKCHUN
PemiennerpuroHoMeTpuyeCKUXypa
BHEHUU
PemiennerpuroHoMeTpuyeCKUXypa
BHEHUU

96

97

98

Pemennerpuronomerpuyeckuxypa
BHEHHUN
PemenuerpuronoMmerpuyeckuxypa
BHEHU I
Pemenuerpuronomerpuyeckuxypa
BHEHU I

99

10

10

PemenunerpuronoMmerpuyeckuxypa
BHEHUI

Pemenuerpuronomerpuyeckuxypa
BHEHUU

Kontponbnas padoTa:




"TpUuroHomMeTpruyeCcKue
BBIPAXCHUS U
TPUTOHOMETPUUYECKUE YpaBHEHHS"

ITocmemoBaTeIbHOCTH, CIIOCOOBI

10 = 3agaHus MOCIEIOBATEIBHOCTEH.

2 MeTton MaTeMaTUUYECKOM
UHYKLHH

10 MOHOTOHHBIE B OTPAaHUYCHHBIC

3 IIOCJIEIOBATEIBHOCTH. McTOpus
aHanmm3a 0ECKOHEYHO MaJIbIX

10

4 Apudmernueckasnporpeccus

10

5 ['eomeTpuueckasnporpeccus

10 = beckoHe4HOYOBIBaIOLIASITEOMETPH

6 YeCKasIpOrpecCHs

10 = Cymma GeckoHeuHO yOBIBaOLIEH

7 reoMeTPUYECKON porpeccuu

10 JIMHEWHBIN 1 SKCITOHEHITHATbHBII

3 poct. Yucno e. @opmyiia CIOKHBIX
IPOIIEHTOB

10 JIMHEWHEBIN 1 YKCIOHEHITHATbHBIN

9 poct. Yucno e. @opmyina CIOKHBIX
IPOIICHTOB

11 Hcrnonbs30BaHne MpOrpeccuu uist

0 peIIeHNs peaTbHBIX 3a/1a4
NPUKJIQJHOTO XapaKTepa

11 = KonrponbHas pabora:




"TTocienoBaTenbLHOCTA U

nporpeccun”

11 HenpeprsiBHble QyHKINU U UX

2 CBOICTBa

11 Touka pa3pbiBa. ACUMITOTHI

3 rpa¢gukoB QpyHKITHI

11 CoiicTBa (h)yHKINH HETIPEPBIBHBIX

4 Ha OTpEe3Ke

11 CpoiicTBa (h)yHKINH HETIPEPBIBHBIX

5 Ha OTpEe3Ke

11 Metoa HHTEPBAJIOB JUIS PELICHUS

6 HEPaBEHCTB

11 MeTto1 HHTEPBAJIOB ISl PEIICHUS

7 HEPaBEHCTB

11 Meroa MHTEPBAJIOB JUIsSl pEeIIECHUS

8 HEPaBEHCTB

11 IIpuMeHeHne CBOMCTB

9 HENpepbIBHBIX (YHKIMHA 115
peleHus 3aaa4

12 [IprMeHeHne cBOMCTB

0 HETPEePbIBHBIX (DYHKIIMNA 115
peleHus 3aaa4

12 [epBast 1 BTOpast MpOU3BOTHBIE

1 byHKIUA

12 Onpenenenue,

5 TEOMETPUYECKUHCMBICIIIPOU3BOIH
on

12 Onpenenenue,




(U3UIECKUHCMBICIITTPON3BOTHOM

12 VYpaBHeHUE KacaTeIbHOM K

4 rpaduky QyHKIHH

12 VYpaBHeHUE KacaTeIIbHOU K

5 rpaduky GyHKIHMH

12 [Tpou3BoIHBICIIEMEHTAPHBIX D YHK

6 Ui

12 [TpousBoHBIEITEMEHTAPHBIXPYHK

7 1885051

12 [TpousBoHAs CYMMBI,

3 MIPOU3BEICHUS, YACTHOTO U
KOMIO3UIINHU (PYHKIIHIA

12 [IpounsBoHas cymMmBl,

9 NIPOM3BEICHUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA

13 [IponsBoHasA cymMmBl,

0 NIPOM3BEICHUS, YACTHOTO U
KOMIIO3ULIMHU (PYHKIIHMH

13 = KontponbHaspabora:

1 "ITponsBogHas"

13 [ToBTOpenue, 06001ICHNE,

5 cUcTeMaTHU3alys 3HAaHMMA:
"VpaBHeHus"

13 [ToBTOpenme, 0600IIEHNE,

3 CHUCTEeMaTH3alysl 3HAHUI:
"OyHkuun"

13

HToroBasikoHTposIbHasspaboTa




13

5 HroroBasikoHTpopHasIpaboTa 1 1
13 [ToBTOpeHnue, 06001ICHNE, 1
6 CHCTeMaTU3alUsI3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

Ne KosanuyecrBoyacos
Haranzy JIeKTPOHHBbIeNU(POBHICOOPa30Ba
n Temaypoxka Bce Kontposbubie  IIpakruyeckue
YeHHU S TeJbHbIEPECYPChI
/ ero  padoTbl padoThI
n
. https://file.11klasov.net/6848-algebra-i-
[Ipumenenne Mponu3BOIHON K ) X
o . 1 nachala-matematicheskogo-analiza-11-
HCCIIE0BAHUIO KLU Ha : ;
8 YHER klass-uchebnik-mordkovich-ag-

MOHOTOHHOCTb Y 3KCTPEMYMBI semenov-pv.html

[IpumeneHne Mponu3BOIHON K

UCCIeIOBaHMIO (PYHKIIHH Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K

UCCleIOBaHUIO (PYHKIMH Ha 1

MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHUIO (YHKIMM Ha 1

MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHHIO (PYHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K

HCCIIeIOBaHUIO (PYHKIMHA Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxxnenne HanOoJIbIIero u

HAaUMEHBIIIETO 3HAUEHUS 1

HENpepbIBHON (PYHKIINHU HA



https://file.11klasov.net/6848-algebra-i-nachala-matematicheskogo-analiza-11-klass-uchebnik-mordkovich-ag-semenov-pv.html
https://file.11klasov.net/6848-algebra-i-nachala-matematicheskogo-analiza-11-klass-uchebnik-mordkovich-ag-semenov-pv.html
https://file.11klasov.net/6848-algebra-i-nachala-matematicheskogo-analiza-11-klass-uchebnik-mordkovich-ag-semenov-pv.html
https://file.11klasov.net/6848-algebra-i-nachala-matematicheskogo-analiza-11-klass-uchebnik-mordkovich-ag-semenov-pv.html

OTpe3Ke

10

11

12

13

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAYCHHS
HETpEepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxaenue HanOoIbIIero u
HAaUMEHBIIIETO 3HAYEHUS
HenpepbIBHON (GYHKLIMHU HA
OTpe3Ke

Haxoxxaenne HanOoIbIIErO U
HalMEHBIIETO 3HAUYCHUS
HenmpephIBHON (DYHKIIUU HA
OTpe3Ke

[Tpumenenne npou3BOTHOM IS
Hax0JIeHUS HAWJTy4lIero
pelieHus B MpUKIAIHBIX 3a/1a4ax

14

[Ipumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIeTro
perieHus B MPUKIIAIHBIX 3aa9ax

15

[Ipumenenne npou3BOIHOM JUIs




OTIpeJIeNIEHUs] CKOPOCTH U
YCKOPEHHS Tpoliecca, 3aIaHHOTO
dhopmynoit uiu rpagukom

[IpuMeHeHne Npou3BOJHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dhopmymoit uim rpagukom

17 KommozutusdyHkmi

18 Komnozunusdyuxuit

19  KommnozunuspyHKuui
I'eomeTpuueckue oOpa3sl

20 ypaBHEHU HA KOOPJIWHATHOM
TUIOCKOCTH
I'eomeTpuueckue o6passl

21 YPaBHEHUI Ha KOOPIANHATHOU
IJIOCKOCTH
KonTponbHas padora:

22 "UccnenoBanue QyHKIHI C
TTOMOIIIBIO TTPOU3BOAHOM"
[TepBooOpaznas,

23 = OCHOBHOECBOWMCTBOIIEPBOOOPA3HBI
X
ITepBooOpazHbIe H1eMEHTAPHBIX

24 ¢bynkuuid. [IpaBuia HaX0XKACHUS
epBOOOPaA3HBIX
ITepBooOpazHbIe H1eMEHTAPHBIX

25 ¢bynkuuid. [IpaBuia HaxXoXKAEHUSA

NepPBOOOPA3HBIX




26

Hurerpain.
['eomeTpuyeckuiicMbICIUHTETpalIa

27

28

29

Brrunciienue onpeneséHHOro
uHTerpaia no gopmyine Herorona-
JleiiOHuma

Brruncnenue onpenenéHHOro
uHTerpana no gopmyne Horotona-
JleiiOHmma

[Ipumenenue nHTErpana Juis
HAXO0XACHUS IJIOMIAAEH TIIOCKUX

¢uryp

30

[IpuMeHeHne nHTErpasIa U1
HaX0XJIeHUs 00BEMOB
TFEOMETPUUYECKUX TEI

31

32

33

[Ipumepsipemenniinupdepenima
JIbHBIXYPaBHEHUN
[Tpumepsipemenuiianddepennna
JIbHBIXYpaBHEHHH
MaremaTrnueckoe MOAECITMPOBAHUE
peabHBIX MPOLECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

34

KonTponbHas pabora:
"[lepBoobpa3nas u unTerpan”

35

36

Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBA U rpapuKku
Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBA U rpaduKu

37

Tpuronomerpuyeckue GyHKIHH,




UX CBOMCTBA U rpaduKu

38

39

Tpuronomerpuueckue GyHKIHIH,
UX CBOMCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHHUU
C MOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

41

OT10op KOpHE
TPUTOHOMETPUUECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

PCI_HCHI/ICTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

PCI_HCHI/ICTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

46

47

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

PCI_HCHI/IeTpI/Il"OHOMeTpI/I‘-ICCKI/IXHe




PaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (DYHKIIHIA.

48 TpuroHomeTpuYeCKUECHEPABEHCTB
a"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABESHCTB

51 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
MMOKa3aTeIbHBIX HEPABESHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

58 OCHOBHBIE METOBI PELICHUS
UppaIllMOHAILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
UppallMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METO/TbI pEIICHUS




HMPPALMOHAIILHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus

61 UPPaIMOHATILHBIX YPaBHEHUI
62 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue METObI PELICHHUS
II0OKA3aTENIbHBIX YPAaBHEHUI
64 I'padmueckue MeToabl pemeHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeToabl pemeHus
norapu()MUUECKUX ypaBHEHUI
66 I'padmyueckue MeToabI peieHUS
norapuMUIECKUX HEPABEHCTB
67 I'padmyeckue MeToAbI perieHus
Jorapu(MHUIECKUX HEPABEHCTB
I'padmueckue MeToabl perieHus
68 MOKa3aTeNbHBIX U
norapu(MUYECKUX ypaBHEHUI
I'padmyueckue MeToBI pericHUS
69  moka3aTeNbHBIX U
norapuMUYECKUX ypaBHEHUI
I'padmyueckue MeTOBI pelIeHUS
70  ToOKa3aTeNBHBIX U
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToabl perieHus
71 MOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
72 KoutponsHas paboTa:




"UppanmoHanbpHele,
MoKa3areabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KommnekcHeie uncia.
Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMBI
3aMnMucy KOMIUIEKCHOTO YHciia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIIMCU KOMIUIEKCHOTO YHClia

75

76

ApudmeTrueckue orneparum ¢
KOMILUIEKCHBIMH YHCTIAaMU

ApudmeTrueckue ornepaium ¢
KOMIUIEKCHBIMU YHCIIAaMHU

77

N3o0pakeHne KOMIIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOI'O YHCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

81

[IpuMeHeHne KOMIUIEKCHBIX
YUCEJ JIJISl PeIIeHUs PU3NIECKUX
Y TEOMETPUYECKUX 3a]1a4




KonrtponsHasipaboTa:

82 \ "
KomriekcHpieuncia

83 = HarypanpHble u Lenbleyucnia

84 HarypanbHble u 1ienpleuucina

85 IIpuMeHeHne pu3HaKOB
JETUMOCTH LIEJIbIX YHCEIT

86 [IpumeHeHne MpuU3HAKOB
JEIIMMOCTH LIETIBIX YHCE
[IpuMeHeHne npu3HaKoB

87 JenumocTu Heabix uncena: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88  memumoctu nensix ucer: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

89  JemMMOCTH LIEJIBIX YMCEIT: OCTaTKU
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

90  meTMMOCTH HENBIX YHCEI: OCTATKH
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

01 JEIMMOCTH LIEJIBIX YHCE:
anroput™ EBKimaa 11 pemeHus
3a/1a4 B LIEJIBIX YMCIIaX

92 Kontponbnas padota: "Teopust
Lenbix yucen"

93 CucremMa 1 COBOKYITHOCTh

ypaBHeHUM. PaBHOCUITbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

95

96

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

OcHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEMH
paloHaIbHBIX YPaBHEHHI

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEM
UppalMOHANIBHBIX YPaBHEHUI

97

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
IIOKa3aTeIbHBIX YPABHEHHUN

98

99

10

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYIHOCTEH
ITOKA3aTENIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI pEUIECHUS
CUCTEM U COBOKYMHOCTEN
Jorapu(PMUYECKUX YpaBHEHUM

OcHoBHbBIE METOJbI pCHICHUS

CHUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX YpaBHEHUN

10

[IpuMeHeHne cucTeM K peleHUI0
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4
U3 PA3IMYHBIX 00JIacTei HAyKU U
peanbHON JKU3HU, UHTEPIIpETaLUs
[IOJIyYEHHBIX PE3YJILTATOB

10

[IpuMeHeHne cucTeM K pelIeHUI0




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y
U3 pa3iaNyHbIX 00JacTel HayKu U
peasIbHOM JKU3HH, HHTEPIIPETALIUS
MOJIYYEHHBIX PE3yIbTaTOB

IIpuMeHeHHne HEpaBEHCTB K
PELICHUIO0 MaTEMAaTUYECKUX 3a/1a4

10 Y 3aJ1a4 U3 Pa3IuIHbIX 00JIacTei

3 HAyKH U peallbHOM JKU3HH,
MHTEPIIPETAIHS TOTYIEHHBIX
pe3yNbTaToB
Kontposnbnas pabora: "Cucremsi

10 = panuoHaNBHBIX, UPPALIMOHAIBHBIX

4 MOKa3aTeIbHbBIX U
norapu(MUUECKUX ypaBHEHUI"

10 = PammoHajbHBICYpaBHEHUS C

5 napameTpamu

10 PannonansHbIeHEpaBEHCTBA C

6 napameTpamu

10 PanmoHanbHBIECHCTEMEI C

7 napamMeTpamu

10 UppanmonanbHbie ypaBHEHHUS,

8 HEpaBEHCTBA C TTapaMeTpaMu

10 = HppaunoHaJIbHBIECHCTEMBI C

9 napameTpamu

11 = Tloka3arenbHble ypaBHEHMUS,

0 HEpaBEHCTBA C MapaMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamMmu




11 = Jlorapudmuyeckue ypaBHEHHS,

2 HEpaBEHCTBA C MapamMeTpaMu

11 JlorapupMHUUECKUECHCTEMBI C

3 napameTpamu

11 TpuronomeTpuueckrueypaBHEHHS

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a ¢ mapameTpamu

11 TpUroHOMETPUUYECKUECUCTEMBI C

6 napameTpamu
ITocTpoenue u uccienoBaHue

11 MaTeMaTHYEeCKUX MOJEIIEN

7 peabHBIX CUTYALUH ¢ TOMOIIBIO
YPaBHEHUH C ITapaMeTpamMu
ITocTpoenue u uccienoBaHue

11 | MATeMAaTHecKHX Moieneit

3 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napameTpamu
ITocTpoenue u uccienoBaHue

11 | MATeMAaTHIecKuX Moieneit

9 peabHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM ypaBHEHUI ¢
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napaMmerpamu”

12 [ToBTOpenue, o600mEeHNE,

1 cUCTeMaTH3aInsI 3HAaHUH:




"VpaBHeHus"

[ToBTOpeHue, o600mIEHNE,

;2 cHCTeMaTHu3alus 3HaHUM:
"VpaBHeHus"
[ToBTOpeHue, 0600mIEHNE,

12 CUCTEMATH3AIN 3HAHWM:

3 "YpaBHeHHS.
CucremplypaBHEeHUN"

12 [ToBTOpeHuEe, 0000IIEHNE,

4 cUCTeMaTu3alys 3HAHMI:
"HepaBenctna"

12 [ToBTOpeHme, 06001IEHNE,

5 cUCTeMaTHh3alysl 3HAHMM:
"HepaBenctna"

12 [ToBTOpenue, o6o0IIEHNE,

6 cucTeMaTu3alus 3HaHuH:
"HepaBencrsa"

12 [ToBTOpenue, 060061IeHNE,

; CHCTEMaTH3aINsI 3HAHUH:
"[Ipon3BojHas u €€ npuMeHenue"

12 [ToBTOpenue, 060061IeHNE,

3 cUCTeMaTu3alIysl 3HAHMIA:
"IIpon3BojHas u €€ npuMeHeHue"

12 [ToBTOpenue, 060061IeHNE,

9 cUCTeMaTh3aIysl 3HAHMIA:
"IIpon3BoHas u €€ npuMeHeHue"

13 [ToBTOpenue, o600mEeHNE,

0 CHCTEMATH3AIINS 3HAHWIA:




"NHTerpan u ero npuMeHexue"

[ToBTOpeHue, o600mIEHNE,

13 .
1 cCUCTEMAaTHU3allMs 3HAHU: 1
"OyHkuun"
13 [ToBTOpeHue, o600IIEeHNE,
5 CHUCTeMaTHU3aIvs 3HAHMM: 1
"®yukuun"
13 [ToBTOpeHmE, 0000IIEHNE,
3 cUCTeMaTHh3alysl 3HAHMM: 1
"OyHKuMKn"
13
4 HroroBasikoHTpoIbHasipaboTa 1 1
13
5 HroroBaskoHTpoabHasIpadboTa 1 1
13 [ToBTOpenue, 06061IeHNE, 1
6 CUCTEMaTH3aIUA3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIN3a, TEOMETPHSL.
AnrebOpa u Hadasa MaTeMaTUYeCKOro aHanmu3a (B 2 gactsax), 11 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OOI111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»
https://file.11klasov.net/13969-matematika-algebra-10-klass-uchebnik-bazovyj-i-
uglublennyj-uroven-1-chast-mordkovich-semenov.html#:~:text=4acts%20-
%20MopaxoBuu%2C%20CemMeHOB-
,Maremaruka.%20Anreopa.%2010%20kmnacc.%20Yuednux.%20ba3oBb111%20u%
20yrny6nennbiit%20ypoBeHn.%201-2%204acts%20-

%20MopakoBuu%2C%20CemeHOB,-YueOHnK%20Hanncan%20B

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
https://file.11klasov.net/15508-algebra-i-nachala-matematicheskogo-analiza-10-
klass-metodicheskoe-posobie-dlja-uchitelja-profilnyj-uroven-mordkovich-ag-

semenov-pv.html

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://file.11klasov.net/15510-algebra-i-nachala-matematicheskogo-analiza-11-

klass-metodicheskoe-posobie-dlja-uchitelja-profilnyj-uroven-mordkovich-ag-



semenov-pv.html






