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IHOACHUTEJIBHASA 3AIINCKA

VY4ebnblii Kypc «Anrebpa 1 Havyajla MAaTeMaTHYECKOTO aHATU3ay SIBIISICTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro o0miero oopa3oBaHus,
MMOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00ecTieurBaeT HHCTPYMEHTAIIbHYIO 0a3zy IS
M3YUCHHS BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C JIpyrod CTOpPOHHI,
(bopMHpYET JIOTHYECKOE W aO0CTPaKTHOE MBINIJICHUE 00yJaroniuxcsi Ha YPOBHE,
HEOOXOJMMOM JIJII OCBOEHUS HH(POPMATUKHU, OOIIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTM M JAPYTMX JIUCUMIUIMH. B pamkax naHHoOro ywyeOHOro Kypca
oOyyJarommecs: OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopasi GOpMyIUPYET CBOM TOCTUKEHUSI B MaTeMaTUUYECKOU opme.

VY4eOnblit Kypc anreOpsl M HadaJl MAaTEMaTHIECKOTO aHaIn3a 3aKJIabIBacT
OCHOBY I YCHEIIHOTO OBJAQJCHHS 3aKOHAMU (U3UKHU, XUMHUHU, OWOJIOTHH,
MOHUMAHMSI OCHOBHBIX TEHJICHIIMM pPa3BUTUS SKOHOMHUKH U OOIIECCTBEHHOM
KU3HU, TIO3BOJIIET OPUEHTUPOBATHCS B  COBPEMEHHBIX ITU(MPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HMCIOJIb30BAaTh UX JIJISl JAJbHEUIIETO
oOpa3oBaHHMsS W B TIOBCEJHEBHOM KHU3HH. B TO ’ke BpeMs OBIIaJcHHE
a0CTpaKTHBIMM W  JIOTHYECKHM CTPOTUMHM KOHCTPYKIMSMHU aireOpsl U
MaTeMaTUYECKOr0 aHajn3a pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBATh YTBEPXKACHUS C MOMOIIBIO UHIYKIIUH
U pacCyXnaTh JEIyKTHBHO, HCIIOJIh30BaTh OOOOIIEHWE W KOHKPETU3AIHIO,
abcTparupoBaHre ¥ aHAJIOTUI0, (OPMUPYET KpeaTHBHOE M KPUTHUUYECKOE
MBIIIIJICHUE.

B xone uzyuyenus yueOHoro kypca «Anredpa U Hayajga MaTeMaTH4YeCKOro
aHanau3a» oOydYarolMecs: MoJy4aroT HOBBIM OMBIT PELICHUs PUKIAIHBIX 3a]a4,
CaMOCTOSITEILHOTO ~ MOCTPOEHUS  MAaTEeMaTUYECKUX  MOJENed  peajbHbIX
CUTYaIlMi, UHTEPIPETALUNA TTOJYYCHHBIX PEIICHUH, 3HAKOMSITCS C MpUMEpamMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TIPUPOJIC, HAyKe W HUCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblil Kypc 00J1aJ1aeT 3HAUUTEIIbHBIM BOCIIUTATEIHHBIM MOTEHIIMAIOM,
KOTOpPBIN peanu3yeTcss KakK uYepe3 Y4YeOHbI MaTepHuall, CHOCOOCTBYIOITUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUs, TaK U Yepe3 crenuduxy ydeOHon
NEATeNIbHOCTH, TpPeOYyIoIIel MpPOJODKUTEIbHOW KOHIICHTPAIlUd BHUMAHMUS,
CaMOCTOSITETILHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJYyYCHHBIN
pe3yJbTar.

B ocHoBe meronuku oOy4eHus anrebpe M HadajliaM MaTeMaTH4eCKOTro
aHaJIK3a JISKUT JeATEIbHOCTHBINA TPUHIIUI O0yUEHHUS.



B crpykrype yueOHOro kypca «AnreOpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIJCIEHBl CIEAYIOIINE COJEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna wu  BeUUCHCHUS», «DyHKumu #  rpadukmy, «YpaBHEHHS U
HEpaBeHCTBa», «Hauana MaremaTuueckoro aHanusa», « MHOXKECTBA U JIOTHKa.
Bce ocHOBHbIE COAEp)KAaTENbHO-METOAMYECKUE JIMHUM  M3y4yaloTCs Ha
MPOTSIKEHUU JIBYX JIET OOyYEHHS Ha YPOBHE CpEJIHEr0o oOIIero oopa3oBaHUs,
€CTECTBEHHO JOMOJIHSASA IPYT APYyTa U MOCTETIEHHO HACHIIIAsCh HOBBIMU TEMaMHU
U pazaenamu. JaHHBIA y4eOHBIH KypcC SIBISETCA WHTEIPATUBHBIM, MOCKOJIBKY
o0beuHAET B cele Colep)KaHWE HECKOJbKUX MAaTeMaTH4YEeCKUX UCIUIUIMH,
TaKUX Kak anredpa, TPUTOHOMETpPHUSA, MaTEeMaTHMYECKUH aHalIu3, Teopus
MHOXKECTB, MaTeMaTHueckas Jioruka wu jpyrue. I[lo Mepe TOoro Kak
oOyuJaroIuecs: OBJIaIeBalOT BCE O0sIee MHPOKUM MATEMAaTUYECKUM almapaToM,
y HUX TOCJEI0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKyl0 MOJIelb  pealbHOM  CHUTyallud, [PUMEHATh 3HaHUf,
MOJyYEHHBIE MPU U3YyYEHUU YUYEOHOro Kypca, Ul PEIIeHUs CaMOCTOSATEIbHO
chOopMyIMPOBAHHON MAaTeMaTHYEeCKOW 3aJadyd, a 3aTeM WHTEPIPETUPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOIMYEeCKass  JuUHUS  «YHucna W BBIUYMCICHUSD)
3aBepuiaeT (HOpMHpPOBAHHE HABBIKOB HCIOJIb30BAaHUS JAECHCTBUTEIbHBIX UYHUCEN,
KOTOpoe ObUIO HaYaTO Ha YPOBHE OCHOBHOTO 001iero oopazoBanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00€ BHUMaHUE yzensercs (OpMHUPOBAHUIO
HABBIKOB PALIMOHAJIBHBIX BBIYMCIECHUH, BKIIOYAIONINX B Cce€0s HCIIOJIIb30BAHUE
pa3auuHbIX (OpM 3amuCH YHUCIIA, yYMEHHE JielaTh IPUKUIKY, BBIIOJIHATH
NpUONMKEHHBIE BBIYUCIICHUS, OLEHUBATh YHMCIOBBIE BBIPAXKEHHS, pabOTaTh C
MaTEeMaTHUYECKUMHU KOHCTaHTaMHU. 3HAKOMbIE OOYyYaromMMCs MHOKECTBa
HATYpaJIbHBIX, IIEJbIX, PAIIHOHATBHBIX U JEUCTBUTEIHHBIX YUCEI JOMOIHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX uHcCeld. B KaXAoM H3 53TUX MHOXECTB
paccMaTpUBAIOTCS CBOICTBEHHbIE €My cCHEHU(pUYECKHE 33Jauyd M OINEPALUU:
JIeJICHUE HAlleJIo, ONEPUPOBAHME OCTATKAMU HA MHOYKECTBE LENbIX YHUCEN,
0co0ObIe CBOMCTBA paIlMOHATIBHBIX U UPPALMOHAIBHBIX Yncel, apudMeTndeckue
oTepalyy, a TaKKe W3BJICYCHHE KOPHS HATYypajJbHOW CTEMEHH HAa MHOXECTBE
KOMIUIEKCHBIX 4Hcesl. braromaps mnocienoBaTelbHOMY pPacIIMPEHHUIO Kpyra
UCMOJIb3yEMBIX UUCENT U 3HAKOMCTBY C BO3MOYKHOCTSMM UX NPUMEHEHHS s
pelleHusl pa3IUYHbIX 3adad  (HOpMHpYeTCs TMpEACTaBICHHE O EIUHCTBE
MaTEeMaTHKU KaK HayKd U €€ poJii B MOCTPOSHUHU MOJENel peaJbHOro MUpa,
IIMPOKO UCIIONIBb3YIOTCS 000011IeHNEe 1 KOHKPETU3ALIUA.

JIuaus «YpaBHEHUsI U HEPABEHCTBA» peaIn3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha ypOBHE CpEIHEro 00Iero oOpa3oBaHUs, MOCKOJBKY B Ka)JI0M



paznene IIporpaMMbl MpeayCMOTPEHO pElIeHHWE COOTBETCTBYIOLIMX 3adad. B
pe3ynbTaTe O0OydYaroImuecs OBIAACBAIOT pPa3IMYHBIMH METOJAMU PEIICHUs
paIMOHAIBHBIX, HWPPAMOHAIBHBIX, ITOKA3aTEIbHBIX, JIOTAPUPMUUCCKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHHM, HEPABEHCTB W CHCTEM, a TaKXKe 3ajad,
cozepxkaimmx napamerpsl. [logydeHHbIE yMEHUSI IIUPOKO HMCHOJB3YIOTCS TMPHU
UCCIICIOBAaHNKM (YHKIMHA C TIOMOIIBIO TIPOW3BOJHOH, TIPH  pEIICHUHU
MPUKIAAHBIX 3a7ad M 3a/Jad Ha HAXOXJIECHHWE HAMOOJBIINX M HAWUMEHBIIHX
3HaueHni QyHKIMU. JlaHHAs copepiKaTeabHasl JTUHUS BKIIOYAET B ceOS Takxke
dbopMHUpoOBaHUE YMEHHUI BBIOIHATH Pacdy€Thl Mo (opmyiiaM, mpeodpa3oBaHUs
palMOHAIIBHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIpAKEHUH, a
TaK)Xe BBIPAKCHUH, COJIEPIKAIINX CTETICHH | JIorapu(dmbl. biarogaps n3y4eHuro
anreOpanveckoro  marepuana  MNPOUCXOAWUT  JalbHEWIee  pa3BUTHE
AITOPUTMHYECKOTO W a0CTPAKTHOTO MBINIJICHUS 00yJaronmxcsi, GopMupyroTcs
HABBIKA JIEAYKTHUBHBIX PACCYXIEHUH, pabOThl C CHUMBOJIbHBIMU (hOpMamH,
NPEICTaBIICHUs 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJE PpAaBEHCTB U
HepaBeHCTB. AnreOpa npesiaraet 3PpQGeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
MPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 3a/1ay, HATJISAHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeTOaMYeCKass JHUHUS «DYyHKIUA U TpaduKu» TECHO
nepernyieTaeTcs ¢ APYTUMH JIMHUSAMU Y4eOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMBICIEe 3alaéT TOCJIEeNOBAaTEIbHOCTh M3Y4YeHHs Marepuana. V3yudenue
CTETICHHOW, TIOKa3aTeNbHOW, JIOTapu(MHUUECKOW U TPUTOHOMETPUUIECKUX
GyHKIMA, UX CBONCTB M T'paUKOB, HCHOIb30BaHUE (DYHKIMN ISl PEIICHUS
3a/lay U3 JPYrux y4eOHBIX MPEIMETOB U PEaNbHON )KM3HU TECHO CBS3aHO KaK C
MaTEeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEeM YpaBHCHUN W HepaBeHCTB. [1pu
TOM OOJBIIIOE BHUMAHHE yHenseTcs (OPMHPOBAHUIO YMEHHUS BBIpaXaTh
dbopMynaMu 3aBHCHUMOCTH MEXIY pPa3IUYHBIMA BEITUYMHAMHU, HCCIEIOBATh
NoJIy4eHHbIEC (DYHKIINHU, CTPOUTH WX rpaduku. MaTtepuan 3Toi coaepkaTenbHON
JMHUYW HAlleJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, MO3BOJIAIONIMX BBIPAXKATh
3aBHCHUMOCTH MEXJIy BEIMYMHAMU B pa3NIWYHOW (QopMe: aHATUTUYECKOM,
rpadpuyeckoif u crnoBecHOM. Ero wu3ydeHue cmnocoOCTByeT pPa3BUTHUIO
AITOPUTMHYECKOTO MBIIIICHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AIINH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenpHas nuHus «Hagana MareMaTndeckoro aHaiam3ay MO3BOJISET
CYIIECTBEHHO PACHIUPHUTh KPYr KaK MaTEMaTHYCCKUX, TaK W TPHUKIAJTHBIX
3a/1a4, JOCTYIHBIX OOYYaIOIMMMCS, TaK KaK y HUX TOSIBISETCS BO3MOXKHOCTh
CTpOUTh TpadUKu CIOXKHBIX (QYHKIUN, OMpEAeNiaTh WX HauOOJbIINE U
HAaUMEHBIIME 3HAYEHUS, BRIUUCIATD TUIOMAAN QUryp U oObEMBI Tell, HAaXOIUTh



CKOPOCTH M YCKOpEHHMsI IiporieccoB. [laHHas coiepkaTenbHast JINHUSA OTKPbIBAET
HOBBIE BO3MOXHOCTH TIOCTPOCHUS MAaTEMaTHYECKHMX MOJeNel pealbHbIX
CUTYyaIui, MO3BOJSET HAXOAWUTH HAWIyYIIEe PEUICHHE B MPUKIAIHBIX, B TOM
YlClie COLMAIbHO-IKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYECKOT0  aHaju3a  CHOCOOCTBYET  pa3BUTHIO  aOCTPAaKTHOTO,
(bopMaIbHO-JIOTHUECKOTO M KPEaTUBHOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUH
pacrmo3HaBaTh TMPOSIBICHHS 3aKOHOB MaTEMaTHKW B HayKe, TEXHUKE U
uckycctBe. OOyyaronuecs: y3Hal0T O BBIIAIOIIUXCS PE3yJIbTaTaX, MOTyUYEeHHBIX
B XOJI€ pa3BUTHsI MaTeMaTUKU KaK HayKd, U 00 UX aBTOpax.

CopnepxarenpHo-MeToIMYECKas TUHUS «MHOXKECTBA U JIOTUKa» BKJIFOYAET
B ce0s DIIEMEHTHI TEOPHUH MHOXKECTB M MaTeMaTHYEeCKOW JIOTUKH. TeopeTuko-
MHOKECTBEHHBIE TPEACTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIHHOU
MaTEeMaTHKU U MpeJiaraloT Haubojee yHUBEPCaIbHBIN SI3bIK, 00BEAMHSIOMINN
BCE pasleibl MaTeMaTMKM M €€ NPUIIOKEHUI, OHHU CBS3bIBAIOT pa3HbIe
MaTeMaTUYECKUEe AMCLUIUIMHBI U UX NPUIIOKEHUS B enuHoe ueinoe. [lostomy
BOXHO JaThb  BO3MOXXHOCTh  OOydwaromiemMycs TOHHMAaTh  TEOPETHKO-
MHOJKECTBEHHBIM S3bIK COBPEMEHHOW MaTeMaTHKH W HUCHOJb30BaTh €ro AJis
BBIPQXEHHUSI CBOMX MbICied. JIpyruM Ba)KHBIM NPU3HAKOM MAaTEMaTUKU Kak
HayKH CJeIyeT IpU3HaThb CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBaHMM U
CIIEJOBAaHME  ONPEACIEHHBIM  IIpaBWJIaM  IIOCTPOEHHUS  JI0Ka3aTeJbCTB.
3HAKOMCTBO C AJIEMEHTAMU MaTEMaTHYECKOHN JIOTHMKU CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO0 MBIIUICHUsI OOYyYaloUIuXcs, TIO3BOJSIET UM CTPOUTH CBOU
paccyX/JeHHUs Ha OCHOBE JIOTMUECKUX TMpaBuj, (OpMHUpPYET HaBBIKU
KPUTHYECKOT'O MBILIUICHHUS.

B yuebHoM Kkypce «Anredpa M Hayajga MaTEMaTHYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MATEMAaTHYECKOTO MOJICIIUPOBAHUS, KOTOPHIE IPU3BAHBI
croco6cTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIENEN peabHBIX
CUTyallul, MCCIEAOBAHUSA 3TUX MOJEJIEH ¢ MOMOLIbIO ammnapara aiareopbl u
MaTEMATUYECKOTO aHaJIN3a, UHTEPIPETALMU MOJIyYEHHbIX pe3ynbTaroB. Takue
3aJaHusl BIUICTCHBl B KXl W3 Pa3/iejOB MPOTpPamMMbl, MOCKOIBKY BeCh
MaTepuai yueOHOro Kypca IIUPOKO HCIOJB3YETCS ISl PELICHUS MPHUKIAIHBIX
3agay. llpu pemieHnn peanbHBIX MPAKTHUECKUX 3a4ad  oOydarolmuecs
pa3BUBAIOT  HAOJMIOJATENIBHOCTb, YMEHHUE  HAXOJUThb  3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOIB30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETH3UPOBAThH
npobiemy. JlesTenbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PELLIECHUS MPUKIATHBIX
3aJ1a4 OpraHu3yeTcs B MPOLIECCe U3yUEHUs BCEX TeM Y4eOHOTo Kypca «Anredpa
Y Hayaja MaTeMaTH4YEeCKOro aHAIHU3ay.



Ha wm3yuenme ydeOHOro Kypca «Anredpa M Havajla MaTeMaTHYECKOTO
ananuza» orBoautcs 238 yacoB: B 10 kiacce — 136 yacoB (4 yaca B HEJENI0), B
11 xkmacce — 102 gaca (3 gaca B HeCIMIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Yucia 1 BBIYKMCJICHUS

Panmonansabie yncina. OOBIKHOBEHHBIE M IECATUYHBIC IPOOU, TTPOIICHTHI,
O0eckoHeuHble nepuoandeckue npoou. [Ipumenenne ApoOeil U MPOIEHTOB IS
peleHns NPUKIAAHBIX 3aad W3 Pa3JInYHbIX OTpACiied 3HAHWN W peajJbHOU
KU3HU.

JlelicTBUTENbHBIE 4YHWCIIA. PanvoHanbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue orepanud € JICUCTBUTENBHBIMU  YHUCIaMH. Momyib
JIEHUCTBUTEIBLHOTO YKClIa U ero cBoicTBa. I[IpuOnuxEHHBIE BBIUKCICHUS,
MpaBujIa OKPYIJIEHUS], IPUKUAKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

Crenenp ¢ wnensiM mnokasareneM. buHom Hsrotona. Hcnons3oBanue
noaxoasime  (opMbl  3alUCH  JACUCTBUTENBHBIX YWUCET ISl PEIICHUS
MIPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHbIX.

ApubdmMernyeckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp ¢ paluoOHANIBHBIM IIOKa3aTEIEM W €€ CBOMCTBA, CTENEHb C
JIENCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecaTuunbie U HaTypalbHbBIE
sorapuMsl.

CuHyC, KOCHHYC, TAHT€HC, KOTAHTE€HC YKMCIOBOTO aprymMeHTa. ApKCHHYC,
apKKOCUHYC M apKTAaHI€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHUsA. YPaBHEHHE, KOPCHb
ypaBHeHHUs. PaBHOCUIIbHBIE YPAaBHEHHUSI U YpaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHE HEPAaBEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO-PAIMOHATBHBIX YPABHEHUN
Y HEpaBEHCTB. MHOrowIeHsl OT OAHOW NEPEMEHHOMU. /[eneHne MHOrowieHa Ha
MHOIO4WIeH ¢ ocratkoM. Teopema be3dy. MHoOrouneHsl ¢ LEAbIMU
koaunuenramu. Teopema Buera.

[IpeobpazoBanHus YMCIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTETICHU U KOPHHU.

UppaunonanbHble  yYpaBHEHMUSI. OCHOBHBIE ~ METOABI  PEUICHUA
UppalMoOHaIbHBIX YPaBHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEMICHUS OKA3ATEIbHBIX
YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEpKALTUX JTOTapU(MBbI.



Jlorapupmuueckre  ypaBHeHHs.  OCHOBHbIE = METOABI  PEHICHUS
norapu(pMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIIbIL. IIpeoOpazoBanue
TPUTOHOMETPHUUYECKHUX BBIPAKEHU. Pemenue TPUTOHOMETPHYECKHUX
YPaBHCHUU.

Pemenne cucreM JIMHEHHBIX ypaBHEHUH. Marpuua CUCTEMBI JIMHEHWHBIX
ypaBHeHU. OmnpeaenuTens MaTpuilbl 2X2, €ro reOMETPUYECKUN CMBICI U
CBOMCTBA, BBIYKMCIICHHE €ro 3HAYEHUS, NPUMEHEHUE ONPENCIUTENs IS
pELICHUs CUCTEMbl JIMHEWHBIX YpaBHEHHU. PelleHue NpukiagHbIX 3a1ad ¢
NOMOIIBI0 CHUCTEMBI JIMHEWHBIX ypaBHEHHWH. HccienoBaHne MOCTPOCHHOM
MOJENH C TOMOIIBK MATPUIL U ONPEAETUTENEH.

[TocTtpoeHne MaTeEMAaTUYECKUX MOJEIEH PEATbHOM CUTyallud C TOMOIIBIO
YPAaBHEHHUUM M HEPABEHCTB. [[prMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 33/ay M 3a7ay U3 pa3jIMuHbBIX oOJacTell HayKu M peanbHON
KU3HU.

DYyHKIUU U TPaPUKH

OyHkuus, crnocoObl 3aaanus QyHkuuu. B3zaumHO 0OpaTHBIE (QYHKIHH.
Komnosumms ¢ynkumii. ['paduk QyHKIuu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpauKoB GQyHKITUH.

O6nactb onpeneneHus 1 MHOKECTBO 3HaUeHU QpyHkuuu. Hynu dyHkumm.
[IpomexxyTkun  3HAaKOMOCTOSHCTBA.  UETHblIe M HEYETHBIE  (PYHKIUU.
[lepuoanueckne  ¢ynkumu.  IIpoMexyTkn  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBbl QyHKIMH. HaunOonbliee U HauMeHblllee 3HAUYEHUS
(GyHKIUH Ha TPOMEKYTKE.

Jlunelinas, kBagpaTU4yHasi U JPOOHO-IMHENHHAsT QYHKIUU. DJIEMEHTapHOE
HCCJIEI0BAHKE U MMOCTPOEHUE UX IPaUKOB.

Crenennas GyHKIUS C HATYpaJIbHBIM U LIEJIBIM MOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-Od CTENEHU Kak (QYHKIHH 0OpaTHOM
CTEIICHH C HATYPaJIbHBIM [TOKA3aTEIIEM.

[Toka3zatenbHast u norapudmuueckas (pyHKIIMU, UX CBONCTBA U TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUN AT PEIICHUS] YpaBHEHHIA.

TpuroHomerpuyeckass OKpYKHOCTb, OINPEACIIEHUE TPUTOHOMETPUUECKUX
(GyHKIHI YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pPEAIbHBIX MPOLECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hayana mareMaTH4eCcKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs IOCJEIOBaTeILHOCTEH. MeTon
MaTeMaTH4EeCKON WHIYKIHH. MoHOTOHHBIE U OTpaHUYECHHBIE



NOCJIEI0BATENBHOCTH. MICTOPUS BO3HUKHOBEHHSI MAaTEMATUYECKOTIO aHAIN3a KaK
aHanu3a OECKOHEYHO MaJbIX.

Apudmernueckass W TreoMeTpHUecKas — MIporpeccud.  becKOHEYHO
yObIBaromiasi reomerpudeckas mporpeccusi. CymMma OeCKOHEUHO YObIBaromien
F€OMETPUUYECKON Tporpeccuu. JIMHEWHBIN M AKCIOHEHIMAIIBHBIA pocT. Yucio
e. @opmyJia CIOXKHBIX MPOIEHTOB. Vcronb30BaHUEe MPOTPECCUU ISl PElICHUS
peanbHbIX 3aJ1a4 MPUKJIIAHOTO XapaKkTepa.

HemnpepriBable (yHKIIME U WX CBOWCTBA. To4yku pasphiBa. ACHMITOTHI
rpadukoB ¢ynkuuii. CBoicTBa (DYHKIMI HENPEPHIBHBIX HAa OTpe3Ke. MeTo
MHTEPBAJIOB I PELICHUS HEpaBeHCTB. [IprMeHEeHue CBONCTB HENPEPBIBHBIX
GyHKUMIA 151 peleHus 3a1ay.

Ileppass  w  BTOpas  mpousBoaHble  QyHKuuMu.  OmnpeneneHue,
reoMeTpudeckuii #u  (U3HYECKHUH  CMBICI  MPOU3BOJIHON.  YpaBHEHUE
KacaTenbHOU K rpaduKy QyHKIIUU.

[IpousBoansie  3neMeHTapHbIX  GyHKuMid. [IpousBoaHass  cyMMBI,
MPOU3BEACHUS, YACTHOT'O U KOMIIO3UIINU (HYHKITUH.

MHo:kecTBa M JIOTHKA

MHOX€eCTBO, omepalnuyd HaJl MHOXKECTBAMU M HUX CBOMCTBA. Jlmarpammebl
Oiinepa—Benna. I[IpuMeHeHUE TEOPETUKO-MHOXKECTBEHHOTO ammapara JJis
OTMCAHUS PEATbHBIX MPOIECCOB M SBJICHUH, NMPU PEIICHUU 3a7ad U3 JAPYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHIECKOTO OOBEKTA, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHHSI.

11 KUIACC

Yucia v BBIYMCITCHUSA

Harypanbubie u 1ensie uucna. [IpuMeHeHUE MNPU3HAKOB JEIUMOCTHU
IEIBIX Yuces, HauOompui oommii aemurtens (nainee — HOJl) u Haumenbiee
obmee kpatHoe (nanee — HOK), ocratkoB 1o Moxyito, anroputma EBkiauaa s
peuieHns 3a1a4 B UEJIbIX YUCax.

Kommnekcuble uncna. Anredpanueckass U TpUTOHOMETpHUUYEcKass (pOpMbI
3alUCH KOMIUIEKCHOTO 4uciia. ApudMeTHYECKHe OINepali ¢ KOMIIEKCHBIMU
yuciaamu. M3o0paxkeHne KOMIUIEKCHBIX YUCEN HAa KOOPAWHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-ol cTeneHHn U3 KOMIUIEKCHOTO YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  YHCEeN s pemieHuss  (QU3UYEeCKuX U
r€OMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA



CucremMa W COBOKYIIHOCTh YPaBHEHMH M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUrOHOMETPUYECKHX YPAaBHEHHMH €  IOMOLIBIO
TPUTOHOMETPHUUYECKOU OKPYKHOCTH. Pemenue  TpUrOHOMETPHUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOJbl pEUICHUsl IMOKa3aTeNbHbIX M JIorapupMuuecKkux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELICHUS CHUCTEM M COBOKYNHOCTEH palMOHAJIBbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

IIpumeHenne ypaBHEHMH, CHUCTEM M  HEPAaBEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a/ad M 3aJad U3 pa3iudHbIX 00JacTeil HAyKu M pealbHOM
KU3HH, UHTEPIPETALNS I0JTYUYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPaPuKu

I'padpux kommosunmu ¢yHkumidi. I'eomeTpuueckre oOpa3bl ypaBHEHU U
HEPaBEHCTB Ha KOOPJIUHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QpyHKITNHU, KX CBONCTBA U TpaUKH.

['padprueckue meTonbl pelieHrs ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/Ibl PEIlICHUs 3a1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (YHKLUI O HCCIEAOBAHMS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUH 337ad U3 JPYTUX y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HMU.

Hauana MmaTeMaTH4eCcKOro aHajamnsa

[IpumeHeHre Npou3BOIHON K MCCIIETOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTb
u 3KcTpemMymbl. HaxokaeHue HauOOJIbIIEr0 M HAWMMEHBIIEr0 3HAYEHUUH
HENpepbhIBHON (QYHKIIMN HA OTPE3KE.

IIpumeHeHne NPOM3BOJHON I HAXOXACHUS HAWJIydllero pelIeHUs B
NPUKIAIHBIX 3a/adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipoliecca,
3a1aHHOTO (hOPMYJIOM UK rpadUKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HUnrerpan.  I'eomerpudeckuidi  CMBICI  HMHTErpajia.  BeluncieHue
onpenenéHHoro uaTerpana mno Gopmyne Hetotona-JIebuua.

[IpumeHeHue uHTErpana il HaXOXKACHMsS IUIOMIAEH MIIOCKUX (Uryp U
00BEMOB TEOMETPUIECKUX TEIL.



[Tpumepsr pemenuit audpepeHIManbHbBIX YpaBHEHUNH. MaremaTudyeckoe
MOJICJIMPOBAHUE pEAJbHBIX MPOLECCOB C MOMOMIbIO Au(depeHIruanbHbIX
YPaBHECHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA M1  HAYAJIA MATEMATHYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIA YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh  TPAKIAHCKOM  TMO3MUIIMU  OOydarmierocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O 4YJ€HA POCCUUCKOTO OOIIECTBa, MPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH,
IpoLeayp TPaKIAaHCKOro o00miecTBa (BBIOOPBI, OMPOCHI M JIPYroe), yMEHUe
B3aMMOJCHUCTBOBATh C COLUMAIBHBIMA HMHCTUTYTaMU B COOTBETCTBHUM C HX
(GYHKIUSMHA 1 HA3HAUYCHUEM;

2) IaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAKTAHCKON UACHTHYHOCTH, YBAKCHUS
K MPOLUIOMY U HACTOSILIEMY POCCUMCKON MaTeMaTUKH, LIECHHOCTHOE OTHOILLIEHHE
K JOCTHKEHUSAM POCCHUMCKUX MATEMAaTUKOB U POCCUMCKOM MaTeMaTU4YeCKOU
IIKOJIBI, MCIMOJIb30BAHUE ATHX JIOCTHXKEHUW B APYTHX HAYKaX, TEXHOJOTHSX,
chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HaHHE JyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoza,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JOCTHUXKEHUU HayKu W
JNEATENbHOCTBIO YUYEHOIO, OCO3HAaHHWE JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOWYUBOTO OYyIyIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHPY, BKIIOYAs ICTETHUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLIeHnH, pacCyXIeHUH,
BOCIIPUUMYHMBOCTh K MAaTEMAaTUUECKUM aCIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3nUecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh yMEHHUSI TPUMEHSITh MaTEMAaTHYECKUE 3HAHUS B
MHTEpecax 3JI0poBOro M 0Oe3omacHOro oOpasza JKM3HHU, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MHTAHHE, COATAHCHPOBAHHBIN
PEXKHUM 3aHATUNA U OTNIbIXA, PETYJspHAs (pu3MUecKasi akTUBHOCTD), (PU3NUECKOE
COBEpUICHCTBOBAHUE pu 3aHATHUAX CIIOPTUBHO-03J10POBUTENBHOMN
NEATENbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, HMHTEpPEC K
paznmuuHbiM  chepaM  TPO(PECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U e€ MPUIIOKEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynmymieli mpodeccun W peaau3oBBIBaTh COOCTBEHHBIC J>KM3HCHHBIC ILIAHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 Ha MPOTSKEHUM BCEW KW3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

c(OpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, MOHUMAaHUE BIUSHUS
COIIMATIbHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE MPUPOJHOU H
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0AJBLHOIO XapaKTepa HSKOJOTHYECKUX
npo0JieM, OpUEHTAllUSI HA IPUMEHEHNE MAaTeMaTUYECKUX 3HAHUMN ISl PEIICHUS
3a/1a4 B 00JIaCTH OKPY>KArOIIeH Cpepl, IITAaHUPOBAHUE MTOCTYIKOB U OIICHKU UX
BO3MOXHBIX ITOCJIEICTBUMN JIJIL OKPYKAIOILIEN CPEbI;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUSI HAYKH W  OOIIECTBEHHOW TMPAKTUKH, TTOHUMaHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4eIOBEUECKOW NEeATeTbHOCTH, ITArloB €&
pPa3BUTHS M 3HAYUMOCTH [UJISl Pa3BUTHS LUBWIM3ALHUH, OBJIAJCHUE S3BIKOM
MAaTEMATUKH U MaTeMaTUYE€CKOW KYJIbTYpOW KaK CPEACTBOM IIO3HAHMS MUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HUCCIIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUAYAJIBHO U B TPYyMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

ba3oBble Jlornueckue 1eMCTBHUA:

BBISIBIIATh M XAPAKTEPHU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYIUPOBATH
OIpEICIICHUS MMOHSITHUM, yCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KjaccupuKaluu, OCHOBaHUS [JIi O0OOOIIEHHWS W CpPaBHEHUS, KPUTEPUH
MPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (QOpMYIUpPOBaTH M  MPEeOOpPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIE U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

BBISIBIISITh ~ MAaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBOpeuns B hakTax, JTaHHBIX, HAOIIOACHUSAX U YTBEPXKACHUAX, IIpEeJIaraTh
KPUTEPUU JIJIS BBISIBIICHUSI 3AKOHOMEPHOCTEN U TPOTUBOPEUHNIL;



JIeNIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, AECTYKTUBHBIX U
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOATEIbHO J0Ka3aTeIbCTBA MaTEMaTUYECKHUX
YTBEPKACHUNM (MpsMbIE W OT MPOTHBHOIO), BBICTPAWBATh apryMEHTALUIO,
OPUBOAUTH TPUMEPbl U KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHbIE
CYKJICHUS U BBIBOJIbBI;

BBIOMpATh CIOco0 penieHus ydyeOHOMl 3agauu (CpaBHHUBATh HECKOJIBKO
BapHMAaHTOB pelIeHMs, BBIOMpaTh Hauboiee MNOAXOASAIUNA C  YUYETOM
CaMOCTOSTEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIEN0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
(GbopMynupoBaTh  BOOPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH
CBOIO ITO3ULIAI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITENIBHO CIIAHUPOBAHHBIH SKCIIEPUMEHT,
HCCJIEI0BAHNE IO YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
ABIICHUS, TPOIlECCa, BBIABICHUIO 3aBHCHUMOCTEH  MEXIy OOBEKTaMH,
SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIHO (POPMYIHPOBaTH 0O0OIIEHNS U BBIBOABI 110 pe3yibTaTaM
MPOBEAEHHOIO HAOMIOJIEHUS, HCCIEJOBaHUs, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIEHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLECCa, a TAaKXKE BBIIBUTATh
IIPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH J1ePUIMTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U I pEUICHUS 3a]1a4u;

BbIOMpaTh ~ MHGOpPMAIUMI0O U3  UCTOYHHKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HHPOPMALUIO
pa3MyYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

CTPYKTYPUPOBATh MHPOPMALIUIO, MPEACTABIATh €€ B Pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATH TpaduvecK;

OLICHUBATh HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMYJINPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKaTHBHbIE YHHBeEpPCaJbHbIe YueOHbIEe 1eiCTBUSA
Oo0menue:
BOCIIPHHMMAaTh H  (OPMYyJIHpPOBaTh CYKICHUS B COOTBETCTBHUH C
YCIIOBHSIMH U TIEISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY



3pEHMs B YCTHBIX U IIUCBMEHHBIX TEKCTAX, JaBaTh IIOSICHEHHUS 110 X0y PELICHUs
3a/1a4l, KOMMEHTHPOBATh MOJYYEHHBIN PE3yJbTaT;

B X07ie 00CY’KJI€HH 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAAEMOM TEMBI,
npo0JieMbl, pelaeMoil 3ajJaud, BBICKAa3blBaTh HIEH, HAllEJICHHbIE Ha IOHMCK
pelIeHns, CONOCTABIIATh CBOU CYXKICHHUs C CYKICHUSAMH JIPYTMX YYaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3IMuue U CXOJICTBO MO3UIMH, B KOPPEKTHOU popme
(opMyJIMPOBATH Pa3HOIJIACHSI, CBOU BO3PAKEHUS;

NPENCTABIATh  pE3yabTarbl  pELIeHUsA  3a4a4d,  DKCICPUMEHTA,
UCCIIEIOBaHMsI, MMPOEKTA, CaAMOCTOSTEIbHO BbIOMpATh (OopMaT BBICTYIUIEHUS C
y4€TOM 3a/1ay MPEe3eHTAUU U 0COOEHHOCTEN ayIUTOPUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranuzamnus:

COCTaBJISATh TUIAH, AJITOPUTM PEIICHUS 3a]]a4u, BHIOUPATh CIIOCO0 peIIeHUs
C y4y€TOM HMEIOIIUXCA PECYpCOB W  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTHUPOBATH BapUaHThl PEHICHUNA C Y4ETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

BJIaJICTh HABBIKAMM  IIO3HABATEJIILHOW peduiekcuu Kak OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUA U MBICIUTEIbHBIX TPOILIECCOB, HMX PpE3yJIbTATOB,
BIIAJICTh CIOCOOAMM CaMOTPOBEPKU, CAMOKOHTPOJISA TpOIlecca W pe3yJbTara
pelIeHrs MaTeMaTUYECKOM 3a/1auu;

NOpEeIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MpPH PEIICHUH
3a/1aud, BHOCUTb KOPPEKTHUBBI B JIEITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE pe3yJbTaTa ILEIUM U YCIOBUSAM, OOBACHATH
OPUYMHBI  JIOCTMDKCHHUS WM HEJOCTHKEHUS Pe3yJbTaTOB JIEATENbHOCTH,
HAXOJIUTh OIIUOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eITEILHOCTD:

MOHMMATh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJUBUyAJIbHOW pa0OThl MPU PEIICHWH Y4YeOHBIX 3a7ad, MPUHUMATH IETh
COBMECTHOM JIeATEeNbHOCTH, IUIAHUPOBATh OPraHU3allUI0 COBMECTHOW pabOoTHI,
pacrpenensTh BUAbl padoT, TOroBapuBaThCs, OOCYXKAaTh MPOIECC U PE3yIbTaT
paboThl, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CyXIeHHS, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBI» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThHl U
KOOPJMHUPOBAaTh CBOM JEHCTBUSA C JAPYTMMH YJ€HAMU KOMAaHbl, OLICHUBATh



KayecTBO  CBOETr0  BKJaJa B  OOWMHA  TPOAYKT MO  KPUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy obOydenuss B 10 kiacce oOyyaromuics TMOTYYUT CIICTYIONTUE
MPEAMETHBIC PE3YIBTATHI M0 OTJIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajia MaTEMAaTUYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OTIEPUPOBAThH MOHATUSIMH: PAIMOHAIBHOE YHCII0, OECKOHEUHAS
MepuouYecKasi JapoOb, TMPOIEHTHI, HPPAIMOHAIIBHOE YHCIIO, MHOXKECTBA
palMOHANIbHBIX U ACHCTBUTENIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YUCA;

MPUMEHATh APOOM W TPOLEHTHI Uil PEIICHUs MPUKIAJHBIX 3a]ad U3
Pa3IMYHBIX OTPACJIEH 3HAHUUN U PEaTbHOU KU3HU;

MPUMEHITh  NPUONMKEHHBIE  BBIYMCIIEHUS, TMpaBWiIa  OKPYIJICHUS,
MPUKUJIKY U OLICHKY PE3yJIbTaTa BbIYMCIICHUI;

CBOOOJTHO OMEpUPOBATH TMOHATHEM: CTENEHb C IIEJIbIM TOKa3aTeseM,
HCIIOJIB30BaTh MOAXOIANIYI0 (OpPMY 3aluCH JIEUCTBUTEIBHBIX YHCEN JUIS
pelIeHrs MPAaKTUYECKUX 3a7a4 U NPEICTaBICHUS TaHHbIX;

CBOOOJHO  OmepupoBaTh  MOHATHEM:  apUPMETUUYECKHA  KOPEHb
HaTypaJIbHOMN CTEIICHU;

CBOOOJHO  OMEPUPOBATH  TOHSTHEM: CTENEHb C  PalUOHAIBHBIM
MTOKA3aTeIEM;

CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: Jorapudm uucia, NECATHUYHBIC U
HaTypalbHbIE JIOTapu(PMBbI;

CBOOOTHO OTIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCJIOBOTO apryMEHTa;

OMEpUPOBATh TMOHSATUSIMHU: aAPKCHUHYC, AapKKOCHMHYC M apKTaHTEHC
YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUpPOBATH  TOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPABEHCTBO,  PAaBHOCWJIbHBIE  YpaBHEHUS W  YpaBHEHUS-CIIEJICTBUS,
PAaBHOCHJIbHBIC HEPABEHCTBA;

MPUMEHSATh PA3JIUYHBIE METOJIBI PEIICHUS PAalHMOHAIBHBIX U JIPOOHO-
pallMOHANIbHBIX YPAaBHEHHI, NPUMEHATh METOJ WHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHSATUSIMU: MHOTOUJIEH OT OJTHOM NMEpPEMEHHOM,
MHOTOWICH C MEIbIMU KO3(PPUIIMEHTaMHU, KOPHH MHOTOWICHA, MPUMEHSTH



JIeJICHEe MHOTOWIEHa Ha MHOTOYJIEH C OCTAaTKoM, TeopeMy besy u Teopemy
Buera nns pemenus 3amnady;

CcBOOOJHO OIEpPUPOBATh MOHATUSAMHU: CUCTEMa JUHEHHBIX YpaBHEHHH,
MaTpuIla, OMPEJCIUTENIb MATPUIlBl 2 X 2 W €ro reOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMpEAENUTENs 2 X 2 JUisl BBIYMCICHUS €r0 3HAUYCHMS,
MPUMEHSATh ONPEIACIUTEIA I PEIICHUS CHCTEMBbl JIMHCWHBIX YpaBHEHUH,
MOJICTIMPOBaTh peajbHble CHUTyalldd C TIOMOMIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIM C TIOMOIIbIO MATPHUI] U
oTpeIeUTeNIel, MHTEPIPETUPOBATH MOTYUYCHHBIN PE3yIIbTaT;

UCIIOJIb30BaTh CBOMCTBA JACHCTBUH € KOPHSIMHU [UIsi TMpeoOpa3oBaHUs
BBIPAKECHUN;

BBITIOJHATh MPEoOpa3oBaHMsl YUCIOBBIX BBIPAXKEHHUH, COAEpIKaIlIUX
CTETNICHU C PallMOHATBHBIM IMOKa3aTEIeM;

UCIIOJIb30BaTh cBoiicTBa  Jiorapudmosn TUISt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKECHU;

CcBOOOHO ONEPHPOBAThH MOHATUSMU: UppAIlMOHATIBHBIC, TTOKa3aTebHbIE U
jgorapuMuuecKre ypaBHEHHUS, HAXOOUTh WX pPEHICHHA C TOMOIIBIO
PaBHOCWJIBHBIX TIEPEXOI0B MITM OCYIIECTBIISISI MPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE dbopmynbsl s
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BHIPAKEHUH;

cBOOOJIHO OMNEpUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
MPUMEHATh HeoOxomumble (GOPMYJIBI Uil  PEHICHUS OCHOBHBIX —THITOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJIETUPOBAaTh pealbHble CHUTyallud Ha SA3bIKE anreOpbl, COCTaBIATH
BBIpQXCHUS, YpaBHEHUS, HEPAaBEHCTBAa IO YCIOBUIO 3a/adyd, HCCIEA0BaTh
MOCTPOCHHBIE MOJEIN C HCTIOIb30BAHUEM alllapara aareopsbl.

DYyHKIUU U TPAPUKHU:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: (DYHKIHMS, CIOCOOBI 3a/aHUs
GyHKIIMK, B3aMMHO oOOpaTHble (QYHKIMHM, KOMMO3WLMS (QYyHKUIMMA, Tpaduk
(yHKLNH, BBIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBanus rpa)uKoB PyHKIUI;

CBOOOJTHO OTMEPUPOBATH MOHATUSIMH: 00JIACTh OMPEACICHUS U MHOXKECTBO
3HauYeHUN DYHKINH, HYJIM QYHKIIMN, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEpUPOBaTh MOHATUSMU: YETHbIE M HEYETHBIE (DYHKINH,
nepuoIndeckue GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIITHH, MAaKCHMYMBI
U MUHUMYMBI (yHKIIUHA, HauOOJIbIlIee W HAaWMEHbINICEe 3HAYCHHE (PYHKIIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: CTETICHHAs] (DYHKIIUS ¢ HATYpaIbHBIM
U LIeJIbIM MOKa3aTeseM, rpaduk cTeneHHOM (YHKIMK ¢ HATYpalbHBIM U LIEJIbIM



nokaszatesieM, TpaduK KOpHs n-Oi CTENEHM KaK (YHKIMM OOpaTHOW CTENEHM C
HATypaJIbHbIM MOKa3aTeNeM;

OTIEpUPOBAThH MOHATHAMU: JUHEHHAs, KBagpaTUIHas U IpOOHO-TMHEWHas
(GYHKIUM, BBIMOIHATH JJIEMEHTApPHOE HCCIENOBAaHHME M MOCTPOCHHE HX
rpauKoOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: MOKA3aTeNbHAs U JorapupMuyecKas
(GyHKLIMH, UX CBOMCTBA W TpaUKH, UCIOJIb30BATh UX IPapUKH ISl PELICHUS
YPaBHEHUH;

CcBOOO/IHO ONEpUPOBATH MOHATUSAMHU: TPUTOHOMETPUUYECKAs OKPY>KHOCTD,
OIpe/ieJIeHUEe TPUTOHOMETPUUECKHUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (GYyHKUMA [ HCCIAEJOBaHUS MPOILIECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a7a4 U3 APYTHX YUEOHBIX MPEIMETOB U PEATIbHON
’KU3HU, BBIpaXXaTh (HOPMYyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Hayana MmareMaTH4eCKOro aHaJIN3a:

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: apUPMETHUECKas U TeOMETpUUYECKas
nporpeccusi, 0eCKOHEUHO yObIBaloIlas reoMeTpruuecKas Iporpeccus, TMHEUHbBIN
U DKCHOHEHIMAIbHBIA pPOCT, (QOpMyNa CIOXKHBIX IPOLEHTOB, HMETh
IIPEICTABICHUE O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUM JUIsl PELICHUs peasIbHBIX 3a/ad MPUKIAJHOTIO

XapakTepa;
CBOOOJTHO OIEPHUPOBATH TMOHITHSAMU: TIOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJJaHHS MOCJIEeI0BATEILHOCTEH, MOHOTOHHBIC U OrpaHHYCHHBIC

IIOCJIEIOBATEIbHOCTH, ITOHUMAaTh OCHOBBI 3apOXACHUS MaTEMaTUYECKOTO
aHaJIM3a KaK aHaJIn3a OECKOHEUHO MAaJIbIX;

CBOOOJIHO ONEpUPOBATh MOHATUSMM: HENPEPbIBHbIE (YHKIMH, TOYKH
paspeiBa rpaduka GyHKUNN, aCUMIITOTHI Ipaduka QyHKINH;

cBOOOJHO OINEpPUPOBATh MOHATHEM: (PYHKIIMS, HEIpPEphIBHAsI Ha OTPE3KeE,
NPUMEHATh CBOICTBA HEMPEPHIBHBIX QYHKIUI JIJIs peLIeHMs 3a/1a4;

CBOOOZIHO ONEpPUpPOBAaTh MOHATHSMM: IE€pBas M BTOpas IPOU3BOJHBIC
(GyHKUIMH, KacaTelbHas K rpaduKy QyHKINY;

BBIYHMCIIATh  MPOU3BOAHBIE  CYMMBI, IPOU3BEIAEHUS, YACTHOIO U
KOMIO3UIMH JIBYX (DYyHKIIMH, 3HATh MPOU3BOAHbBIE dJIEMEHTAPHBIX (YHKIUH;

UCIOJIb30BaTh F€OMETPUUECKUNA U (PU3NYECKUN CMBICI MPOU3BOIHOMN AJis
pelIeHus 3a1a4.

MmuoxecTBa H JIOTHKA:

CBOOOJHO OMNEPUPOBATh MOHATHUAMH: MHOXECTBO, ONEpPalUd Haj
MHO>XECTBaMU;



UCIIOJIb30BaTh TE€OPETUKO-MHOXKECTBEHHBIM —ammapar i  ONMCaHUS
peanbHBIX MPOIECCOB W SIBIICHUWM, MPU PEIICHUU 3a7ad U3 JAPYrUX Y4EOHBIX
MPEJIMETOB;

CBOOOJIHO OIIEPHUPOBATH MOHATHIMU: OINpESIeHUEe, TeOpeMa, YpaBHEHHE-
CIIEACTBHE, CBOMCTBO  MaTeMaTHYECKOro  OOBEKTa,  J0Ka3aTeabCTBO,
PaBHOCHUJIbHBIC YPABHECHUSI U HEPABEHCTBA.

K xonmy oOydenusi B11 kJjacce oOydaronIuics MOMYYUT CIEAYIOLIUE
MIPEAMETHBIC PE3YIBTATHI IO OTIEIHHBIM TeMaM pabodeit mporpaMMbl y9eOHOTO
Kypca «Anrebpa v Hauajla MaTeMaTHICCKOTO aHATH3ay:

YucJia 1 BbIYUCIEHUSA:

CBOOOJHO OMNEPUPOBATh MOHATUSMU: HATypaJlbHOE U II€J0€ YHCIIO,
MHOKECTBA HATYPAIBHBIX U LEIbIX YHCEII, UCTIOJIb30BATh NPU3HAKU JICITUMOCTHU
ueneix uwcen, HOJ u HOK HarypanbHbIX 4Ymcen JUisi pelieHus 3ajiad,
PUMEHSATh alropuT™M EBKINA;

CBOOOJHO ONEPUPOBATh IOHSATHEM OCTAaTKa IO MOJYJIO, 3alHMChIBATh
HATypaJIbHBIE YUCJIA B PA3JIUYHBIX O3UI[MOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOO/IHO OINEpPUPOBATH MOHSATHUSIMHU: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPEICTABISITh KOMIUICKCHBIE YUCIa B aareOpandeckoil u
TPUTOHOMETPHUYECKON (popMe, BBIMOJIHATh apru(METHUECCKHE OTNepallui ¢ HUMU
1 n300pa)kaTh Ha KOOPJMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATh MOHITUAMU: UPpPAIIMOHATIBHbBIC, TOKAa3aTeIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh MX PEHICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJISITh OTOOpP KOPHEH MpHU pPEHIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJITHO OIEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
IPUMEHATh HeoOXoauMblie (OPMYJIBI JUISl  PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUM
W HEPABEHCTB, PABHOCHWIBHBIE CHUCTEMBI W CHCTEMBI-CIEICTBUSA, HAXOJUTh
pEIlICHUsI CHUCTEMbl W COBOKYITHOCTEH pallUOHAIBHBIX, HMPPAIMOHAJIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MHUUECKUX YPaBHEHUM U HEPABEHCTB;

pelarhb paloHaIbHbIC, HppaluOHAIbHEIE, MoKa3aTeJIbHbIC,
Jorapu@Muyeckue U TPUTOHOMETPUYECKHE YPaBHEHUSI U HEPaBEHCTBA,
coAepKalye MOAYJIA U IapaMeTPBbl;

MIPUMEHSTH TpauUeCKUe METOIBI JIJIs PEIIeHNs YPaBHECHUN U HEPABEHCTB,
a TaKXke 3a7a4 ¢ mapaMeTpaMu;



MOJIEIMPOBaTh pPEAJbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPAXKEHNUs, YPaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJEN0BATh IMOCTPOEHHBIE MOJENHM C HMCIOJb30BAaHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MOJyYEHHBIN PE3yJIbTaT.

DOyHKUUM ¥ rpapuku:

CTpOUTh TpadUKH KOMIIO3ULIMH (YHKIHMA C MOMOILNBIO 3JIEMEHTapPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMEeTpHuYecKkue oOpa3bl ypaBHEHHWH M HEPABEHCTB Ha
KOOPJAWHATHOW MJIOCKOCTH;

CBOOOZIHO ONEpPUPOBaTh MOHATUAMHU: TpaQUKH TPUTOHOMETPUUECKUX
byHKIU;

NPUMEHATh (PYHKUUU JJII MOJEIMPOBAHUSA M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHaJIM3a:

UCMOJIb30BaTh  NPOU3BOAHYIO Ui  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI;

HAXOAUTh HAauOOJbIlIEe U HaAUMEHbIIee 3HAUCHUSI (PYHKIIMH HEMPEephIBHOU
Ha OTPE3KE;

UCII0JIB30BaTh ITPOU3BOAHYIO I HAXOXACHUS HAWIY4dlIEro PEUICHUS B
MPUKIAHBIX, B TOM 4YHCIE COLUHAIBHO-JKOHOMHMYECKHX, 3aJadax, i
ONpEJENIeHUs] CKOPOCTH M YCKOPEHHs MpOLEcca, 3aJlaHHOro (GopMylion uiu
rpadukom;

CBOOOJIHO OINEpUPOBATh MOHATHSAMH: TiepBooOpa3Hasi, OInpeacaEéHHbIN
MHTETpaJl, HaXOIUTh MEPBOOOpPA3HbIE IJIEMEHTAPHBIX (PYHKUMHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaxXOJUTh IUIOIIAJN IUIOCKUX (uryp M OOBEMBI TEl C MOMOILBIO
VHTErpania;

UMEThH IMPEACTABICHUE O MAaTEeMaTUYECKOM MOJEIMPOBAHMM Ha IIpUMeEpe
cocTaBieHUs 1udpepeHInaNbHbIX YPaBHEHNH;

pemaTh NPUKIAIHbIE 3a0a4l, B TOM YHCIIE COLMAIbHO-D)KOHOMUYECKOTO U
(bu3MYECKOTo XapakTepa, CpeICTBAMU MAaTEMAaTHUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC

Ne
n/n

HaumeHnoBaHue pa3aeioB U
TEM NMPpOrpaMmal

KoauuyecTBo yacoB

Bcero

KonTtpoJubHsbie
padoTsbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

MHOX€ECTBO 1€UCTBUTEIIbHBIX
yucesl. MHOrOWIEHBI.
PanmionansHbie ypaBHEHHS 1
HepaBeHcTBa. CHCTEMBI
JINHEWHBIX YpaBHECHUMN

24

OyHKIUH U TpaPUKH.
CrenenHast QyHKIMS C LEIBIM
HoKa3areaeM

12

Apudmernueckuit KOpeHb n-
oii crenenu. MppanuonaibHbie
ypaBHEHUs

15

[TokazarenbHast QyHKIHS.
[TokazarenbHbIE YpaBHEHUS

10

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHUs

18

Tpuronomerpruyeckue
BBIPAYKEHUS U YPAaBHEHUS

22

[TocnenoBarenbHOCTH U
MIPOrpeccuu

10




HenpepbiBHBIE QYHKIIUH.

[IpownsBoaHas 20 !
[ToBTOpEHwUe, 06061].[6H1fe, 5 )
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB 136 10
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11 KIIACC

KoaunuecTBo yacoB

DJIEKTPOHHBIE
Ne HanmeHnoBanue pa3aesoB u Koutponsusie | TIpakTaueckne (uudpossbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Crenenb ¢ pallMOHAIbHBIM
1 nokaszarenem. [lokazarenbHas 12 | bubnuorexa [JOK
¢ynkuus. [TokazarenbHbie https://m.edsoo.ru/fl 1 c4afd
YpaBHEHUSI U HEPABEHCTBA
Jlorapupmuueckas GpyHKIMS.
2 HOFapI/IiMH‘{eCKI/IC q)yaB:eHI/I}I 12 bubnmorexa LHOK
P P https://m.edsoo.ru/f11c4afd
1 HEpaBEHCTBA
Tpuronomerpuueckue
3 GyHKIIUY U UX TpapuKy. 9 1 bubnuoreka [IOK
Tpuronomerpuyeckue https://m.edsoo.ru/f11c4afd
HEPABEHCTBA
4 [IpouzBoanas. [Ipumenenne 24 | bubmmoreka [JOK
MPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
bub6mmoreka [JOK
5 14 9
HTCTpal it €ro HPUMEHCHIA https://m.edsoo.ru/f11c4afd
bubnunoreka [JOK
6 C 7 12 1
HCTEMbL YDABHCHIH https://m.edsoo.ru/f11c4afd
but6mmoreka [JOK
7 H 6
ATYPAILHHIC H LEIBIE THEIa https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 060061IeHNE, 18 2 bubmorexa TIOK

https://m.edsoo.ru/f11c4afd
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ITOYPOYHOE INIAHUPOBAHUME
10 KIJIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoJsbnsbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHHs

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

MHO)eCTBO, OIepaluy Hal
MHOKECTBAMH U UX CBOMCTBA

Juarpammsl Ditnepa-Benna

[IpuMeHeHne TeOpEeTUKO-
MHO>KECTBEHHOTO arapara s
pelieHns 3a1a4

PanmonanbHbie yucia.
OOBIKHOBCHHBIE U JICCITHYHBIC
po0u, POIEHTHI, 0ECKOHEUHBIE
nepuoAnYecKue Ipoou

ParmonaibHbIe YnCIIa.
OGBIKHOBGHHBIG N JCCATUYHBIC
po0u, MPOIEHTHI, 0ECKOHEUHBIE
MepUoANYECcKue 1poodu

[Tpumenenue apobeit n
MPOLICHTOB IS PEIICHHS
MPUKJIaAHBIX 3a7a4

[Ipumenenue npodeit n
MPOIICHTOB ISl PELICHHUS




MPUKJIaAHBIX 3a7a4

JleficTBUTEIbHBIC YKCTIA.
PanmonansHbIe 1
HppALMOHAJIbHBIE YHCIIa

ApudmeTnueckue oneparuu c
JeMCTBUTENIbHBIMU YNCIIaAMU

10

Monaynb JEMCTBUTENBHOTO YUCTIA
U €T0 CBOMCTBA

11

[TpubnmxEHHBIC BEIYUCIICHHUSI,
IpaBuJia OKPYTJICHUS], IPUKHUJIKA
U OLICHKA PE3yJbTaTa
BBIYMCIICHUI

12

OCHOBHBIE METOJIBI PEIICHUS
LEJIBIX U APOOHO-pAIMOHATBHBIX
ypaBHEHU U HEPABEHCTB

13

OCHOBHBIE METOJIbI PEIICHUS
LENbIX U JPOOHO-pallnOHATIBHBIX
ypaBHEHU U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
LETTBIX U APOOHO-pAIMOHATIBHBIX
YpPaBHEHUI U HEPABEHCTB

15

MHoOro4jieHsl OT OAHOM1
nepeMeHHou. JleneHue
MHOTO4JICHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHoOrou4jieHsl ¢ HeIbIMU




kodpuuuentamu. Teopema
Buera

17

Pemenue cucrteM nTMHENHBIX
ypaBHEHUH

18

Pemenue cucrteM TUHEHHBIX
YpaBHEHU

19

Marpuna cucTeMbl JIMHEUHBIX
ypaBHeHui. Onpeaenurens
MaTpUIIbl 2X2, ero
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYEHHUS

20

Onpenenurenb MaTpULbl 2X2,
€ro reOMETPUYECKHUI CMBICIT U
CBOWCTBA; BEIYUCIICHUE €T0
3HAYEHUS

21

[Ipumenenue onpenenuTesns ais
peuicHus CUCTCMbI JIMHENHBIX
YpaBHEHUI

22

Pemenue npuknaassix 3aaa4 ¢
IIOMOIIBKO CUCTEMBI JIMHENHBIX
ypaBHEHUH

23

Pemenne npukianHbIX 3a1a4 ¢
ITOMOUIBIO CUCTEMBI JIMHEWHBIX
YpaBHEHUU

24

KonTponsHas pabora:
"PanroHanbHble ypaBHEHUS U




HepaBeHCTBa. CUCTEMBI
JIMHEHHBIX ypaBHEHHUH"

25

@yHK1Ws, ciocoObI 3a1aHUS
¢yHkuuu. Bzaumuo o6patHbie
¢yukuuu. Komnosunus ¢pyHkuni

26

I'paduk dynkIIM.
DnemeHTapHBIE TPeoOpa3oBaHUs
rpadukoB GpyHKUINH

27

O6macth onpeaesieHus 1
MHOECTBO 3HaUeHUN (DYHKITHH.
Hymu ¢ynkuun. [TpomexyTku
3HAK MOCTOSIHCTBA

28

UérHble 1 HeYETHBIC (PYHKITHH.
[lepuoanueckue QyHKIUU.
[IpomeKyTKM MOHOTOHHOCTH
byHKIIN

29

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Hanbonpmee n
HaMMEHbIIIee 3HAYCHNE (PYHKIIUU
Ha IIPOMEKYTKE

30

JIuneiinas, kKBagpaTU4YHas U
npoOHO-TMHEHHast QyHKINH

31

DneMeHTapHOE HCCIIEA0BaHNE U
MOCTpOEHHE TPaUKOB ITHX
byHKIMI

32

DJIEMEHTAPHOE UCCIIEIOBAHUE U
MTOCTPOEHUE TPAPUKOB ITUX




byHKIII

33

CreneHsb ¢ 1EJIbIM ITI0Ka3aTeIeM.
bunom Herorona

34

CreneHsn ¢ 1eJIBIM IT0Ka3aTEIEM.
bunom Herorona

35

Crenennast GyHKLUSA C
HATYPaJbHBIM U LEJIbIM
nokasaresnem. E€ cBolicTBa u

rpaduk

36

Konrponbnas pabora:
"Crenennas ¢pynkuus. Eé
CBOMCTBa U Trpaduk"

37

Apudmernueckuii KOpeHb
HATYypaJbHOMN CTETICHU U €T0
CBOICTBA

38

ApudpmeTnueckuii KOpeHb
HaTypaJbHOW CTETIEHU U €ro
CBOMCTBA

39

[TpeobOpazoBaHus YHCITOBBIX
BBIPAYKEHHUI, COJIEPIKAILNAX
CTENEeH! U KOPHHU

40

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPAXKCHUH, COAEPIKALNX
CTENICHU M KOPHH

41

[Ipeo6pa3oBaHus YUCIOBBIX
BBIPaXXEHUH, COAEPKAILINUX




CTENEHU U KOPHU

42

WppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
UppaloHAIbHBIX YPaBHEHHH

43

WppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELICHUS
HPPALMOHAIIBHBIX YPaBHEHUU

44

HppanumoHanbHble ypaBHEHMUS.
OCHOBHBIE METObI PELLICHUS
MPPALMOHAIIBHBIX YPaBHEHHUU

45

PaBHOCHIBHBIE nepexoanl B
pPCIICHUU UPpPALUOHAJIBHBIX
YpaBHEHUU

46

PaBHOCUIIBHBIE IEpEXOBI B
pELICHUU UPPALUOHATIBHBIX
ypaBHEHUU

47

PaBHOCHUIIBHBIE IEPEXOBI B
PELIECHNN UPPalMOHATIBHBIX
ypaBHEHUH

48

PasHOCHIBHEBIE nepexoanl B
PEIICHUN UpPAMOHAJIbHBIX
YpaBHEHU

49

CoiicTBa u rpaduk KOpHS N-0if

CTENEHU KaK (QYHKIIMH 0OpaTHOU

CTEIIEHU C HAaTypaJIbHbIM
ITOKa3aTeneM




50

CoiicTBa u rpaduk KOpHS N-0if
CTENEHU KaK (PYHKIIMH 0OpaTHOU
CTETICHU C HATYyPaJbHBIM
1oKa3aresem

51

Konrponsnas pabdora: "CpoiicTBa
U rpaduK KOpHS N-0i CTETIEeHHU.
WppaunonanbHble ypaBHeHUS"

52

Crenenb ¢ pallMOHaIbHBIM
oKa3saTeJieM U €€ CBOMCTBA

53

CreneHb ¢ pallMOHATBHBIM
OKa3aTeJIEM U €€ CBOMCTBA

54

Crenenb ¢ palliOHAIbHBIM
IIOKa3aTelieM U €€ CBOMCTBA

55

[TokazarenpHas QpyHKIHS, €€
CBOMCTBa U rpaduk

56

Hcnons3zoBanne rpaduka
GyHKIUY 715 peleHUs]
ypaBHEHUH

57

HNcnonb3oBanue rpaduka
(GYHKIUY 17151 peLIeHUs]
YpaBHEHUI

58

ITokasaTenbHble ypaBHEHUS.
OCHOBHBIE METO/bI PELLIEHUS
[IOKA3aTEJIbHBIX YPABHEHUMN

59

IToxa3aTensHEIC YpaBHCHMUL.
OcHoBHBIC MCTObI pCHICHUSA




[I0OKA3aTEJIbHBIX YPABHEHUMN

IlokazaTennHBIC YPaBHCHUSI.

60 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX ypaBHEHUN
KonTponshas pabora:

61 "ITokazarenpHas QyHKIIHS.
[TokazatenbHble ypaBHEHUS"

6 Jlorapudwm gucna. CBoiicTBa
norapupma

63 Jlorapudm uncna. CBoicTBa
norapudpma

64 Jlorapudwm yucna. CBoiicTBa
nmorapudma

65 JlecsiTUUHBIE U HATYpaJIbHbIE
Jorapu@msl

66 JlecATUYHbIE U HATypaJlbHbIE
sorapupmbl

67 [IpeobpazoBaHue BhIpaKEHUH,
coJieprKalux Jorapudmbl

68 [IpeoOpazoBaHne BBIpaKEHHI,
coJieprKalux Jorapudmbl

69 [Ipeo6pa3oBanHue BbIpaKEHU,
COJIepKALIHUX JIOTapU(PMBI

70 Jlorapudmuueckas pyHkus, e€
CBOMCTBa U TpaduK

71 Jlorapudmuueckast GpyHKIus, e




CBOWCTBA U TpauK

72

Hcnonb3oBanue rpaduka
(GYHKUIMHU 1715 pelIeHust
ypaBHEHUH

73

Hcnons3zoBanue rpaduka
GYHKIUY 715 peleHUs]
ypaBHEHUH

74

Jlorapudmuyeckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu(PMHUUECKUX YpaBHEHUN

75

Jlorapudmuyeckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu(PMUUECKUX YpaBHEHUN

76

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METOBI PELLEHUS
norapu)MHUYECKUX ypaBHEHUN

77

PaBHOCHUIIBHBIE IEPEXOBI B
peLIeHUH JOrapuPpMHUUECKUX
ypaBHEHUH

78

PaBHOCUIIBHBIE TIEpEXObI B
pelIeHnn JorapupMUIECKuX
YpaBHEHU

79

Konrponsnas pabora:
"Jlorapudmmueckas QyHKIUS.

Jlorapugmuueckue ypaBHeHus"

80

CI/IHyC, KOCHUHYC, TAHI'CHC U




KOTAHI'CHC YU CJIOBOT'O apryMmeHTa

81

CI/IHYC, KOCHHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIOBOT'O aprymMmeHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHMCIIOBOTO
apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
APKTAaHI'€HC YHMCIIOBOTO
aprymeHra

84

Tpuronomerpuyeckas
OKPY>KHOCTb, OIIPEJICIICHUE
TPUTOHOMETPUYECKHUX (PYHKIUH
YHCJIOBOTO apryMeHTa

85

Tpuronomerpuyeckas
OKPY>KHOCTb, OIIPEJICTICHHUE
TPUTOHOMETPUYECKHUX (PYHKLIUH
YHCJIOBOTO apryMeHTa

86

OCHOBHBIE TPUTOHOMETPUYECKHE
hopMy bl

87

OCHOBHBIE TPUTOHOMETPUIECKUE
(bopMyIIbI

88

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89

OCHOBHBIEC TPUTOHOMETPUIECKUE
bopMyIbl

90

[Ipeobpa3oBanue




TPUTOHOMETPUYECKUX
BBIpaKCHUN

91

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUN

92

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKEHUI

93

[Ipeo6pa3oBanue
TPUTOHOMETPHUYECKIX
BBIPAKECHUI

94

PemreHne TpuroHOMETpUYECKUX
YpaBHEHUU

95

Pemenune TpuroHoMeTpuueCcKux
YpaBHEHUU

96

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHU

97

PemreHne TpUroHOMETpUYECKUX
YpaBHEHUU

98

Pemenne TpuroHoMeTpu4eCcKux
yYpaBHEHUU

99

Pemrenne TpuroHoMeTpudecKux
YpaBHEHU

100

PemreHne TpUroHOMETpUYECKUX
ypaBHEHUH

101

KonTponbHas pabora:




"TpUroHOMeTpUUYECKHE
BBIPAYKEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHUs"

INocnenoBaTeIbHOCTH, CIIOCOOBI
3aIaHMs TI0CIEN0BATEILHOCTEM.

102 .
Merto MaTtemMaTH4YECKOM
WHIYKIAH
MOHOTOHHBIE ¥ OTPAHUYEHHbIE
103 nocie0BaTeabHoCTU. Mcropus
aHanmn3a 0ECKOHEYHO MaJIbIX
104 ApudmMernueckas IporpeccHs
105 I'eomeTpuueckas nporpeccus
106 beckoneuHno yObIBatomas
reoMeTpHuUecKas porpeccus
107 CyMMa OeckOHEUYHO yOBIBaromen
reOMEeTPUUYECKON MPOTrpecCuu
JIuneiinbIil 1
108 3KCIOHEHIMAIBHBIN pocT. Yucmno
e. @opmyIia CIOKHBIX
MIPOLIEHTOB
JIunelinblil 1
109 9KCIIOHEHIMAIIBHBIN pOCT. Yucio
e. PopmyIia CIOKHBIX
IIPOLIEHTOB
110 Hcnons3oBanue nNporpeccuu uist




peuicHud pCajibHBIX 3aaa4
MPUKIIAIHOTO XapaKTepa

111

KonrtponbHas pabora:
"[TociieoBaTEIbHOCTH U
nporpeccun”

112

HenpepriBHbIe PyHKITNN U X
CBOMCTBa

113

Touka pa3pbiBa. ACUMITOTHI
rpadukoB pyHKUINN

114

CaoiicTBa pyHKIMH
HETPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa GyHKINHA
HETPEPBIBHBIX HA OTPE3Ke

116

Meto HHTEpPBAIOB AJISI PELLICHUS
HEpPABEHCTB

117

Merton HWHTCPBAJIOB JIs1 pCHICHUA
HCPAaBCHCTB

118

MeTto 1 MTHTEpPBAJIOB JIsl pEIICHUS
HEPABEHCTB

119

[IpuMeHeHne CBOWCTB
HETPEPBIBHBIX (QYHKIMHA 115t
penieHus 3ana4y

120

[IpuMeHeHnEe CBOWCTB
HETPEepbIBHBIX QYHKIMHA 115
peuieHus 3axa4y

121

[lepBas u BTOpast NpOU3BOIHBIE




byHKIUN

OnpeneneHue, reOMETpUUECKUN

122 .
CMBICT POU3BOIHOM

123 Onpenenenue, GpuznyecKuit
CMBICJT TPOU3BOTHOM

124 YpaBHEHHE KacaTeIbHOU K
rpaduxy QpyHKIHH

125 VYpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU

126 [Ipon3BOHBIE 27IEMEHTAPHBIX
byHKIHiI

127 [Ipon3BoHBIE 3TIEMEHTAPHBIX
byHKIII
[IpousBoHast CyMMBI,

128 MPOU3BEJICHUS], YACTHOTO U
KOMITO3UIIUU (DYHKITHI
[Ipou3BoaHast CymMMBlI,

129 MPOU3BEJICHUS], YACTHOTO U
KOMITO3UIIUHU (PYHKITHI
IIpousBoaHas CymMMBlI,

130 MIPOU3BEICHUS, YACTHOTO 1
KOMITO3HUITNH (HyHKIIAN

131 KonTponbHas padora:
"[IponsBoanas”

132 [ToBTOpeHmEe, 0000IIEHNE,

CUCTCMAaTHU3alusia 3HAHWM:




"VpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE,

133 cucTeMaTu3alis 3HaHUH: 1
"®yHKkIun"
134 Wrorosas koHTposbHas paboTa 1 1
135 Hroroasi KOHTpOJbHAsA paboTa 1 1
136 [ToBTOpEHME, 0606H_IGHI:Ie, 1
cUCTeMaTU3alys 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KIIACC

KoaundyecTBo yacoB

DJIEKTPOHHBIE
N Tema ypoka Kontpoasnbie | IlpakTnueckue Aara uupposrIe
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Crenens ¢ paloHaIbHBIM 1 bubnmoreka [IOK
oKaszarejieM https://m.eds0o0.ru/a52939b3
but6mmoreka [JOK
2 i 1
CBolicTea cTencn https://m.edsoo.ru/ff601408
[Ipeo6pa3oBanue BbIpaKeHU,
3 coJiepkKaliixX pauoHaIbHbIE 1 Bubmmorexa [IOK
ACpRatX patt https://m.edsoo.ru/3d87e248
CTENEHU
[IpeobpazoBaHme BhIpaKEHUH,
4 coZiepXkKaluX pauOHAIbHbIE | brbmmorexa LOK
AepRatiinx patt https://m.edsoo.ru/343c6b64
CTETIeHU
IIpeoOpa3zoBaHye BEIpAKCHUM,
5 cope >II<)a UX pa nofanbﬂme 1 bubmmorexa [IOK
ACPIATIIX patt hitps://m.eds00.ny/4064d354
CTETeHU
6 IlokazarenbHble ypaBHEHUS U i bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3arenbHbIE YpaBHEHUS U 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/3d408009
2 [TokazarenabHble ypaBHEHUS U | bubmmoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazarenbHblE ypaBHEHUS U 1 bubnmoreka [JOK



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec

HEepaBeHCTBa

https://m.edsoo.ru/cebf10c6

IlokazaTennHBIC YPaBHCHUA U

but6mmoreka [IOK

10 HEPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazaTenpHast GyHKIHS, €€ bubnmoreka [JOK
CBOICTBa U TpaduK https://m.edsoo0.ru/85bc8132
Konrponbnas padora no teme
"CreneHp ¢ pallMOHaAIbHBIM
12 TeneHb © p IIEIH bubmuorexa [JOK
MOKA3ATEICM. LIORasaTelbHas https://m.edsoo.ru/58e8e2{2
¢ynkuus. [lokazaTenbHble
YpaBHEHUs U HEpaBEHCTBA"
13 b bubmuorexa [JOK
orapugm urca https://m.edsoo.ru/3e3230d4
14 JlecsiTUUHBIE U HATYpaJIbHbIE bubmuoreka [IOK
sorapudmbl https://m.edsoo.ru/lea72162
15 [Ipeo6pa3oBaHue BbIpaKeHU, bubnunoreka IIOK
COJIepKALIHX JIOTapU(PMBI https://m.edsoo.ru/da48154c
16 [Ipeo6pa3oBanue BbIpakeHU, bubnmnorexka [JOK
coJiepKaIiux jJorapupmMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBanne BhIpaKECHHIA, bubnuoreka [IOK
coJiepKamux jJorapupmMol https://m.edsoo.ru/fe18912d
[IpeobpazoBaHue BhIpAKESHUH, bu6muoteka [IOK
18
CoJIepsKaluX Jorapudmol https://m.edsoo.ru/fadb8aa5
19 JlorapudmMuueckne ypaBHEHUS U bubmmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHEHHS U bubnuoreka [IOK

HepaBeHCTBa

https://m.edsoo.ru/712ac2d9



https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9

Jlorapugmuueckue ypaBHEHHS U

bu6nuoreka [JOK

21 HEpPABEHCTBA https://m.edsoo.ru/9e3f4bc9
Jlorapudmuueckue ypaBHEHUS U bu6bmunoreka IIOK
22
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
” Jlorapudmuueckas GpyHKIHS, €€ bubnuorexa [JOK
CBOICTBa U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckast GpyHKIms, e bub6nuoreka [IOK
CBO¥CTBA U Tpaduk https://m.edsoo.ru/9d102051
25 Tpuronometpuyeckue GyHKINH, bu6muoteka [IOK
UX CBOCTBa U rpaduku https://m.edsoo.ru/beeff646
2% Tpuronomerpuyeckue QyHKIUH, bu6mmoreka [IOK
UX CBOMCTBA U rpapuku https://m.edsoo.ru/d2e4601b
Tpuronomerpudeckue GyHKIUH, bu6nuoreka [JOK
27 .
WX CBOWCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronometpuyeckue GyHKINH, bubmuoreka [IOK
WX CBOMCTBA U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUIECKUX bubnmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9%al
30 IIpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUYECKUX bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/e6el1901f
1 [IpuMepsl TPUTOHOMETPHUIECKUX bubmmoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/0903¢75
1 Konrponsnas pabora o Teme bu6muoreka [IOK

"Jlorapudmmuueckas GyHKIUS.

https://m.edsoo0.ru/10130727



https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727

Jlorapugmuueckue ypaBHEHHS U
HepaBeHCTBa. T puroHoMeTpudecKue
GbyHKIMHM B UX

rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

bu6mmoreka [IOK
34 | Henpepbibiibie yHiiin httns://m.edsocl)l.ru/403bfb0d

35 MeTto MHTEpPBAJIOB JUIsl pEIICHUS bubmmoreka [IOK
HEPABEHCTB https://m.edsoo0.ru/6db0b423

36 Meroa UHTEpPBAJIOB ISl pELICHUS bubmuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/0adbcelb

bubnmnorexka HOK
37 lponssonmas hynKim https://m.edsogru/0731ad3d

bubnmnoreka [JOK
38 Tpowssonmas dyricumm https://m.edsogru/723dd608

39 I'eomerpuueckuil u puznueckuit bubnuoreka [IOK
CMBICJI TPOU3BOTHOM https://m.edsoo.ru/6¢8d36ff

40 I'eomeTrpuueckuit u puandeckuit bubnuoreka [JOK
CMBICJT TPOU3BOTHOM https://m.edsoo.ru/a413eca9

A1 [Ipon3BoiHBIE AIEMEHTAPHBIX bu6mmoreka [IOK
byHKIUI https://m.edsoo.ru/c7550e5f

47 [Ipon3BOaHBIE DIIEMEHTAPHBIX bubnuoreka [IOK
yunkuni https:/m.edsoo.ru/14ab3cdb

13 [Ipon3BoaHas cymMBl, bubmuorexa [JOK
MPOM3BEICHUS, YACTHOTO (yHKIIUHA https://m.edsoo.ru/c12a0552

44 [IpousBoaHas CymMMBlI, bubnmnorexa [JOK



https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552

MIPOU3BEACHUS, YACTHOTO (DYHKITHIA

https://m.edsoo.ru/d5981201

[IpousBogHast CYMMBI,

but6mmoreka [IOK

45
MIPOM3BEICHNUS, YACTHOTO (PYHKIIHIA https://m.edsoo.ru/1de34d4d
[IpuMeHeHne npou3BOJHOM K
46 uccaea0oBaHuio (PyHKITUH Ha buGnnorexa LIOK
y https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IpuMeHeHne NpOU3BOJHOM K
47 WCCIICIOBaHUIO (DYHKITHI Ha bubmorexa [TOK
y https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
[IpuMeHeHne NpOU3BOJHON K
48 UCCleIOBaHHIO (PyHKIMI Ha bubmmorexa [OK
A YHKH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpumeneHne npou3BOIHON K
49 nccaea0BaHuIo (PYHKIUH Ha bubnnorexa LOK
y https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxnenue HanOOJIBIIETO U
50 HaWMEHBIIIETO 3HAYCHUS ()YHKIIHH bubnmorera OK
y https://m.edsoo.ru/fac78f05
Ha OTpE3Ke
Haxoxnenue HanOOJIBIIETO U
51 HAaWMEHBIIIETO 3HAYCHUS (YHKIINH Bubmiorexa IIOK
YHKR https://m.edsoo.ru/fb6a8acf
Ha OTpe3Ke
Haxoxnenne HauOOJIBIIErO U
52 HAaUMEHBIIIETO 3HAUCHUS (PYHKIIUU Bubmorexa ITOK
y https://m.edsoo.ru/cffcb7e5
Ha OTpe3Ke
53 HaxoxneHne HanOoJIbIIEro U bubnuoteka [JOK

HaAaMMCHLIICIO 3HAYCHU A (bYHKI_[I/II/I

https://m.eds00.ru/d9469916



https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916

Ha OTPC3KEC

HaX0>KI[eHI/Ie HauOOJIBIIIErO U

54 HAaUMEHBIIIETO 3HaUCHUs (HYHKIIUU bubmmoreka LIOK
YHEH https://m.edsoo.ru/ad15000e
Ha OTpE3Ke
Haxoxpaenune Hau6osbI1ero u
55 HaWMEHBIIIETO 3HAYCHUS ()YHKIITHH bubamorexa LOK
YHEH https://m.edsoo.ru/86adcbfd
Ha OTpe3Ke
[IpuMeHeHne poOn3BOIHOMN s
HaXO0X/IECHUS HAaWITy4IlEero
56 penieHus B MPUKIIAJHBIX 33/1a4ax, bubnmnorexa [JOK
JUTSL OTIpENETICHUs CKOPOCTH https://m.eds00.ru/13205d80
nporecca, 3a1aHHOT0 PopMyIIOit
WM rpaduKoM
KonTponbhas pabota no teme
57 "[IponsBoaHas. [Ipumenenne Brbmnorexa LIOK
p a o P https://m.edsoo.ru/f8ed5{99
MIPOU3BOTHOM
[TepBooOpasnas. Tabmuma bubnmnoreka [JOK
58
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpasnas. Tabnuna bubnunoreka IIOK
NepPBOOOPA3HBIX https://m.edso0.ru/30¢3697b
60 WHTerpai, reoMeTpuyeCKuii 1 bubnmnorexa [JOK
(bU3UYECKU CMBICIT HHTETpaIa https://m.eds00.ru/391272¢9
61 WHTerpain, reoMmeTpuyeckuii u bubmuoreka [IOK
(du3nyecKuil CMBICT HHTETpaJa https://m.edsoo.ru/d359tb5f
2 HuTterpan, reomeTpuyeckuii u bubmuoreka [{IOK

(I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI HHTCI'paJia

https://m.edsoo.ru/07eb464b



https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b

Brrunciienue unarerpana no

bu6nuoreka [JOK

63
dbopmyiie Hetorona—JleliOHua https://m.edso0.ru/b9b225¢3
64 Briuucnenue nnTerpana no bu6bmunoreka IIOK
dbopmyne Hetorona—JleliOHua https://m.edsoo.ru/b800deb4
65 Brruncienue unterpaia no bubnuorexa [JOK
dhopmyne Hetotona—JleiiOnuria https://m.edsoo.ru/f5eed075
66 Boruncnenue uHrerpania mno bub6nuoreka [IOK
dbopmyiie Hetorona—JleliOHuIa https://m.edsoo.ru/41da431a
bub K
67 Cucrempl TMHENHBIX YpaBHEHUN uonorexa 11O
https://m.edsoo.ru/b648235a
b K
68 CucreMbl TMHEMHBIX YpaBHEHUN nomorexa LO
https://m.edsoo.ru/5ab83864
Pemenue npukianHbIxX 3a1a4 ¢
b K
69 IIOMOIIBIO CUCTEMEI JIMHEHHBIX nomorexa LO
. https://m.edsoo.ru/a4d65eeS
ypaBHEHH
Pemenue npukiagHeix 3a1a4 ¢
bub OK
70 ITOMOUIBIO CUCTEMBI JINHEHHBIX uommoreka L1
. https://m.edsoo.ru/aa5962e¢l
ypaBHEHUN DLps.//m.eds00.1u/aa) J6.61
CucreMbl ¥ COBOKYITHOCTH LIENbIX,
paloHaIbHBIX, UPPALMOHAIIBHBIX,
bu6muoreka [IOK
71 MOKa3aTeNbHBIX, htlf H/I;I T (I; 1 148190472
PS://M.€AdS00.Iru
norapu()MUUECKUX YpaBHEHUN U
HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbIX,
7 paLMOHAIBHBIX, UPPALUOHAIIBHBIX, bubnuoreka [JOK

[I0Ka3aTENbHBIX,
norapu(MUUECKUX YpaBHEHHUN U

https://m.eds00.ru/2dbd3859
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https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859

HEpPABEHCTB

Cucremsl u COBOKYIIHOCTH LICJIbIX,
palluOHAJIBHBIX, UPPALIUOHAJIBbHBIX,

bu6nmoreka [IOK

73 IIOKAa3aTeNIbHEIX,
. https://m.edsoo.ru/7ab8d17e
norapuMUYECKHX YpaBHEHUN U
HEPaBEHCTB
CucTteMbl 1 COBOKYITHOCTH 1ETIBIX,
allMOHAIBHBIX, UpPAIlMOHAJIBHEIX,
74 EOKaSaTeHBHBIX " bubmmorexa LOK
’ . https://m.edsoo.ru/81cccfe9
norapuMUYECKUX YpaBHEHUN U
HEPaBEHCTB
Hcnons3zoBanne rpadukoB
75 GyHKIUH 1715 peleHus ypaBHeHHMA bubmmorexa TIOK
y p yp https://m.eds00.ru/039949bf
H CUCTEM
Wcnonb3oBanue rpadpukoB
76 GyHKIMA 7151 pelIeHns] ypaBHCHUH bubmorexa LHOK
y P yp https://m.edsoo.ru/a7d95f79
H CHCTEM
[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PEIICHUIO
77 MaTeMaTHYECKUX 3a1ad U 3aJa4 U3 buGnnorexa LIOK
. https://m.edsoo.ru/ca878deb
pa3IMYHBIX 00J1acTel HAYKU U
peaIbHOM JKU3HU
KonTponbhas padbora no teme
78 "HTerpall v ero NpuMeHEHHS bubmorexa LOK
p pu" ’ https://m.edsoo.ru/471¢735b
CucreMbl ypaBHEHHI
79 HarypaibHble 1 niensle 4yucia B bu6nuoreka [IOK

3a7a4ax U3 peajbHOM KU3HU

https://m.edsoo.ru/3ceel327
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https://m.edsoo.ru/3cee1327

20 HatypanbHble 1 1ienble yucia B bubnuoreka [IOK
3a7a4ax U3 peajbHOM KU3HU https://m.edsoo.ru/a35al31d
21 Harypanbnble u niensle yncna B bu6bmunoreka IIOK
3a7a4ax U3 peajgbHOM KU3HU https://m.edsoo.ru/efl10c4{9
%) [Tpu3Haku eTMMOCTH LEITBIX bu6mmoreka [IOK
qucen https://m.edsoo.ru/51696a67
23 [Ipu3Haky JeIMMOCTH LIEIBIX bub6nuoreka [IOK
qucel https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKku AeTMMOCTH LIEIIbIX bu6muoteka [IOK
qucen https://m.edsoo.ru/ef2c6e43
[ToBTOpeHue, 0600mEHNE,
. bubnuorexa [JOK
85 cUcTeMaTu3als 3HaHUH.
https://m.edsoo.ru/0312c¢f8¢
YpaBHeHust
[ToBTOpeHme, 06001IEHNE,
86 CHCTEMAaTU3allHis 3HAHHUI bubmorexa LIOK
I ) https://m.edsoo.ru/247d2fe7
YpaBHeHust
[ToBTOpeHue, 06001IeHNE,
87 CHCTEMAaTHU3alls 3HAHUI bubmmorexa LOK
I ' https://m.edsoo.ru/e8b87729
VYpaBHeHust
[ToBTOpEeHME, 0000IIEHNE,
88 cUCTeMaTH3aIus 3HaHUM buomorexa OK
H ' https://m.edsoo.ru/1bf2{b98
YpaBHeHus
[ToBTOpeHue, 0600mIEH e,
. bubmuotexa [JOK
89 CHCTEeMaTH3alus 3HAHUH.
https://m.edsoo.ru/9c44c6¢ca
YpaBHeHus
90 [ToBTOpeHME, 006001IEHNE, bubnuotexa [JOK
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cucTeMaTu3alus 3HaHuH.
YpaBHeHust

https://m.edsoo.ru/337aad59

[ToBTOpeHnue, 06061IeHNE,

bu6nmoreka [IOK

1 7.
? CHCTOMATHATILT SHAHIH https://m.edsoo.ru/a86014el
Hepasencrtpa
[ToBTOpeHue, 0600mIEH e,
. bubmmoreka [JOK
92 CHCTEeMaTH3allus 3HAaHUH.
https://m.edsoo.ru/5c45a60a
Hepasencrsa
[ToBTOpenue, o6o0mEeHNE,
93 CUCTEMAaTH3aINsI 3HAHUHN bubmorexa LIOK
& ’ https://m.edsoo.ru/19304aba
Hepasenctpa
[ToBTOpeHme, 06001IEHNE,
94 cHCTEMaTHU3alus 3HAaHUH bubmorexa LOK
H ) https://m.edsoo.ru/c3d4b282
HepagenctBa
[ToBTOpeHue, 060061IeHNE,
95 cucreMaTusanus 3HaHui. CUCTEMBI bubmorexa LHOK
. t ' https://m.edsoo.ru/a20b8adc
ypaBHEHUH hitps://m.edsoo.rw/a,lboasac
[ToBTOpEeHME, 0000IIEHNE,
96 cucreMaTusanus 3HaHuH. CUCTEMBI bubmorexa HOK
. . ) https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpenue, o600mEH e, bub6mmoreka [IOK
cuctemMaTusanus 3HaHuil. OyHKINN https://m.eds00.ru/d620¢191
08 [ToBTOpeHme, 06001IEHNE, bu6nuoreka [JOK
cucremaTusanus 3HaHuil. OyHKINU https://m.eds00.ru/7017196f
buo K
99 HTorosasi KOHTpOJIbHASA paboTa uonmorexa 11O

https://m.edsoo0.ru/513¢9889
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bubmuorexa [JOK

100 WroroBas koHTposibHAs paboTa 1
https://m.eds00.ru/2276973

O0006111eH1E, CUCTEMATH3AIIHS

101 3HAHUH 32 Kypc anreOpbl 1 Hayail | bu6mmoreka [IOK
MaTeMaThdeckoro ananmmsa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O0001menne, cucTeMaTH3aLM

102 3HaHUH 32 Kypc anreOpbl 1 Havyal | bubmmoreka [IOK
MaTeMaTudeckoro anaiamsa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTarta
1 Uucna 1 BBIYUCIICHUS
11 OnepupoBaTh MOHATHSMH: PALMOHAIBHOE M JIEHCTBUTEIILHOE YUCIIO,
' OOBIKHOBEHHAsI U JieCSITUUHAs APOOb, TPOLEHTHI
12 BeimonuaTe  apudmMeTHdecKue Omepanud C - palUoOHaIbHBIMU U
' JNEUCTBUTENbHBIMU YHCIIAMU
13 BoinonuaTe  npuONMMKEHHBIE — BBIYMCICHHUS, HCHOJB3yS  IpaBHiia
' OKpYTJICHUS, 1eJaTh MPUKUIKY U OIIEHKY Pe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh NOHATUSAMU: CTENIEHb C LEJIBIM IIOKA3aTeJIeM, CTaHAApTHAs
14 (hopMa 3anucu JeHCTBUTENILHOTO YUCIIA, KOPEHb HATYPaJbHOU CTEIEeHH;
' WCIOJIb30BaTh MOAXOIALLYI0 (OPMY 3aIIUCH IEUCTBUTENBHBIX YUCEIN JUIS
pelIeHUs MPAKTUYECKHX 3aJ1a4 U NPECTaBICHUS JaHHbBIX
OnepupoBarh MOHATHUSAMHU: CHUHYC, KOCUHYC M TaHI'€HC IPOMU3BOJILHOTO
1.5 yrja; HCIOJb30BaTh 3alKCh IPOU3BOJIBHOIO YyIjla udepe3 oOpaTHbIe
TPUTOHOMETpUUYECKUE (QYHKIIUU
2 YpaBHEHUs 1 HEpABEHCTBA
OnepupoBaTh NOHATUSAMU: TOKIECTBO, YPaBHEHHUE, HEPABEHCTBO, 1IENIOE,
2.1 palMOHAIBHOE, HMppalroHaIbHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE
27 BoinonHATe 1peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPDAKEHUH U
' pemaTh TPUrOoHOMETPUYECKHE YPAaBHEHUS
BoinonHsATe npeoOpazoBaHus LEJIbIX, palMOHAIBHBIX u
2.3 WPPALMOHANIBHBIX BBIPAXKEHUI M pelIaTb OCHOBHBIE THUIIbI LEJBIX,
palOHaIbHBIX U HPPALMOHAIBHBIX YPABHEHUIN U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUS M HEPABEHCTBA JJISl PEHICHHUS] MaTEMaTHYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTell HayKu U peanbHON )KU3HU
MonennpoBaTh peajibHble CUTyallud Ha SI3bIKE airedpbl, COCTaBIATh
)5 BBIDQ)KEHUS, YpaBHEHHs, HEpaBEeHCTBA IO YCIOBHIO  3aJayd,

WCCIIeZIOBaTh TOCTPOCHHBIE MOJEIN C KCIOJIb30BAaHHEM arapara
anreopsl




3 OyHKIUH U TpaPuKH
OnepupoBarh MOHATHSAMH: (QYHKIMS, CIOCOOBI 3anaHus (yHKIUH,
3.1 o0jacTh oOIpeaeneHUs] W MHOXKECTBO 3HaueHU (GyHKUuH, Tpaduk
(GyHKIMHU, B3aUMHO 0OpaTHbIE (PyHKITUH
10 OnepupoBaTh TOHATHSAMHU: YETHOCTh W HEUYETHOCTh (YHKIIMH, HYIH
' (GyHKIUY, TPOMEKYTKH 3HAKOIOCTOSTHCTBA
33 Hcnonp3oBatek rpaguky GyHKIUHA U1 pelieHus ypaBHeHUN
34 Crpouth W uyuTaTh TpapuKH JMHEHHOW (YHKIUH, KBaJAPATHUYHOMN
' GbyHKIUY, cTeNIeHHOW (PYHKIINUU C IIeNbIM MOKa3aTeaeM
Ucnonw3zoBark rpaduku ¢GyHKUIUNA A7 UCCIIENOBAHMS TMPOIIECCOB U
15 3aBUCUMOCTEH TPH PEIICHUH 3a7a4 W3 JIPYTUX YYEOHBIX MPEIMETOB U
' peaNlbHOM  JKHU3HH, BBIpaXKaTh (GOpMyJlaMU 3aBHCHUMOCTH  MEXIY
BEITMYUHAMU
4 Hauana maTtemaTn4eckoro aHaiansa
41 OnepupoBaTh MOHATUSMU: TOCIEIOBATENLHOCTh, apupMeTH4ecKas u
' reOMETpUYECKasi IPOrpecCun
OnepupoBaTh NOHATHUAMU: OECKOHEYHO YOBIBaIOIas reoMeTpuuecKas
4.2 nporpeccusi, CcymMma OECKOHEUHO YOBIBAIOMIEH T'€OMETPUUYECKON
MPOrpeccuu
4.3 3a/maBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonws30BaTh CBOWCTBA IOCIENOBATEIBHOCTE M MPOTPECcCUil s
' pelIeHns pealbHbIX 3aa4 MPUKIAJIHOTO XapaKTepa
5 MHoOkecTBa 1 JJOTHKA
5.1 OnepupoBaTh NOHATUSIMHU: MHO>KECTBO, ONIEPAIIMU Ha/l MHOKECTBAMHU
Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar il  OMHCaHUs
5.2 pEabHBIX MPOLIECCOB M SIBJICHUH, MPHU PENICHUU 3aJad M3 JAPYrux
y4eOHBIX MPEAMETOB
53 OnepupoBarh  TOHSATUSMH:  ONpENETIECHUE, Teopema, CJEICTBHE,
' JI0Ka3aTebCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS

1.1

OnepupoBarh MOHATUAMH: HATypaJbHOE, IIEJI0€ YHCIIO; HCIOJIb30BaTh
MPU3HAKK JCIUMOCTH IEJIBIX YHCEI, PAa3JI0KEHHWE YHCIIa Ha TMPOCTHIC




MHOXHUTCIN OJId pCUICHUA 3aaa4

1.2

OHepI/IpOBaTB MOHATHUEM: CTCIICHDb C PAlMOHAJIbHBIM ITOKA34aTCJIICM

1.3

OnepupoBaTh MOHATHAMHU: JorapudM  4YHCIA, JECATHUYHBIE U
HaTypaJbHbIE JIOTapU(PMBI

ypaBHeHI/Iﬂ 1 HCPABCHCTBA

2.1

[IpumensTh CBOMCTBa CTENEHU ISl MpPEeoOpa3OBaHUS BBIPAKECHUH,
OIIEpUPOBATh MOHATUSAMU: IOKA3aTCIBHOE YPABHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIC TUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABCHCTB

2.2

BrimonHATe 1peoOpa3oBaHusl BBIPAKEHUH, COAEpIKALINX JOTaph(MBbI;
ONEepUpPOBaTh  MOHATUSMHU:  JIOTapU(PMHUUECKOE  ypaBHEHHE U
HEpaBEHCTBO; pellaTh OCHOBHBIE THIIbI JIOTAPU(PMUUECKUX YpaBHEHUH U
HEPaBEHCTB

23

Haxonuts pemenus npocTennx TPUroHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSIMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUW H €€
pellIeHre; UCIONb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUN IS pellleHus
MPaKTUYECKUX 3a/1a4

2.5

Haxomute pemeHuss DOpOCTEWIIMX CUCTEM M COBOKYIHOCTEH
palMOHAIbHBIX YPABHCHUM U HEPABCHCTB

2.6

MOIIGHI/IpOBaTB PCAJIBbHBIC CHUTyallUKM Ha SA3BIKC anre6p1>1, COCTaBJIATH
BBIPAYKEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBMIO 3aJayH,
UCCIIEIOBAaTh IOCTPOCHHBIE MOJEIU C MCIOJIB30BaHUEM almapara
anreopsl

@OyHKIUHN U TpapUKU

3.1

OnepupoBaTh TOHATHUSAMH: TepUOINYCCKas (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKH SKCTpeMyMa (YHKIIMH, HauOoJIbIee 1
HaMMEHbIIIee 3HaYCHUsT (DYHKIIMU Ha TIPOMEXKYTKE; UCIIOIb30BaTh MX JIJIS
uccieoBaHus (PYHKIMH, 3aJaHHOU TpaduKoM

3.2

OnepupoBaTh NOHIATUSIMHU: TpadUKH NOKa3aTENbHOM, Jorapudpmuueckoi
U TPUIOHOMETPHUYECKHX (DyHKIMI; M300paxkaTb MX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCIOJIb30BATh JIJIsl PEIIEHUs] YPaBHEHUI 1 HEPaBEHCTB

33

N300paxxaTh HAa KOOPAMHATHOW IUIOCKOCTH Tpa(uKH JUHEHHBIX
ypaBHeHI/If/'I U HCIIOJIB30BaTh HUX I PCIICHUA CHCTCMBbI JIMHEWHBIX
YpaBHEHUI

34

Hcnonb3oBate rpaduku (yHKIMA Ui HMCCIEIOBAHUS IPOLECCOB U
3aBUCUMOCTEH U3 APyruX yueOHBIX AUCIUILTHH

Hauana maTemaTH4uecKoro aHaim3a

4.1

OmnepupoBaTh MOHATUSAMHU: HENpepbiBHASA (YHKIHS, MTPOU3BOIHASL
(GYHKIMK; WCIIONB30BaTh TEOMETPUYECKHA U (PHU3MUECKUH CMBICTT
IIPOU3BOJHOM JUUISl PELICHHUS 3a7a4




HaxomuTe mpou3BOAHBIE  3JEMEHTApHBIX  (DYHKIHMHA, BBIYUCIATH

42 MIPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO (DyHKITHIA
Hcnonp3oBaTh NPOU3BOAHYI JUId  MCCIENOBaHMA (PYHKLMH Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl UCCIEAOBAHUS K
MOCTPOSHHIO I'pahuKOB
44 Hcnonp30BaTh NPOU3BOAHYIO Ul HAX0XKIEHUS HAWIYUIIEro peleHus B
' MPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKHUX, 3a]auax
45 OmnepupoBaTh TNOHATHUSMH: TEPBOOOpa3Has W WHTErpaj; IMOHUMATh
' reoMeTpUUYECKUi U GU3NYECKUI CMBICT UHTErpajia
46 Haxonute mnepBooOpa3Hble 3JIEMEHTApPHBIX (YHKLUH, BBIYUCIATH
' uHTerpai no gopmyne Hetorona — JleitOnuma
47 Pemare npuxsiagHbele 3aauu, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOTO

n (1)I/ISI/I‘I€CKOFO XapakKTepa, CpCACTBAMH MAaTCMATUUICCKOI'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepHeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BBIYUCIECHUS
Panmonanpupie uncna. OOBIKHOBEHHbIE W JIECATUYHBIE JIPOOM, MPOLEHTHI,
OCCKOHEYHBIC  TEepHOaUYEeCKHe  JApoou.  ApudMeThyecKne  Omepaluu ¢
1.1 paloHaIbHBIMU YHCIIaMU, peoOpa3oBaHUs YHUCIOBBIX BhIpakeHU. [Ipumenenue
JpoOeit ¥ MPOLIEHTOB Ui PEIICHUs NMPHUKIATHBIX 337au M3 pa3IMYHbIX OTpaciel
3HAHUM U peabHOMN JKU3HU
HedictBurenpHple  4yucia.  PanuoHampHBIE W HMPPALMOHAIBHBIE  YHCIA.
1.2 Apudmerndeckue omnepanuu ¢ JEHCTBUTEIbHBIMUA YHCIaMH. [IpuOamkEHHBIC
BBIYMCIICHMS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BbIUUCICHUN
Crenenp ¢ menbiM mokaszareneMm. CranmapTHas (Qopma 3amucu AeWCTBUTEIHLHOTO
1.3 ymcia. Vcnonb3oBanue noaxoasuei GopMbl 3anucy IeHCTBUTENbHBIX YHCEN AJIs
pelIeHus TPAKTUYECKUX 33]1a4 U MPEICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaibHOU creneHu. JleiicTBus ¢ apupMETHUECCKUMHU
' KOPHSIMUM HaTypajibHON CTENEHU
L5 CuHyc, KOCMHYC M TaHI'€HC YHMCIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa30BaHUs
29 [IpeoGpa3zoBanue TPUTOHOMETPUIECKUX BBIPaKCHUM. OcHoBHbIE
' TPUTOHOMETpHUECKHEe (HOPMYIIbI
73 YpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meron
' UHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-PAIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanvoHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 | Pemenue TPUrOHOMETPUUYECKUX YPABHEHUMN
57 [IpumeHeHne ypaBHEHMH M HEPAaBEHCTB K PEIIEHUI0 MAaTeMaTHYEeCKUX 3aJad U
' 3a]1a4 U3 pa3IUYHbIX 00JacTel HayKu U peaibHON KU3HU
3 OyHkmK U rpaduku
11 ®dynkius, crnocobbl 3amanus ¢yHkuuu. ['paduk Gynknuu. B3zaumHo oOpaTHbIE

byHKIMHA




39 OO6nactp ompenesneHusi W MHOXECTBO 3HaueHW ¢ynkuuu. Hymu  QyHKmm.
' [TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIC (PyHKIINN
13 Crenennasi (QyHKIMsS C HAaTypaJbHBIM W IEeNbIM ToKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS /7-0i CTENIEHU
14 Tpuronomerpuueckasi OKpy>XHOCTb, ONPEACIICHHE TPUTOHOMETPUUYECKUX (PYHKITUN
' YKCJIOBOIO apryMeHTa
4 Havana maremaTu4eckoro aHaiamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aqaHUs TOCeA0BaTeNbHOCTEHl. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
Apudmernueckass U reoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromias
4 | TEOMETPUYECKas MpOrpeccHs. Cymma GeckoHEUHO YOBIBarOIIeH IreoMeTpUdecKoi
' nporpeccuu. Popmysna CI0XKHBIX NPOUEHTOB. lcmonp30BaHWE MPOTrpeccuu s
pelIeHUs pealIbHbIX 3a7a4 IMPUKIIAJHOTO XapaKTepa
5 MHoecTBa U JIOTUKA
MHoxecTBO, omnepauuMyd HaJa MHOXecTBamH. Jluarpammel Oiinepa — BeHHa.
5.1 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOIO ammnapara il ONUCAaHUS pealbHBIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Onpenenenne, Teopema, CIeICTBUE, JOKAa3aTEIbCTBO
11 KITIACC
Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUS
1 UYucna v BBIYUCIECHUS
1.1 Hatypanbsble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenenb ¢ paloHaNbHBIM MOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudm yucna. [lecsTudHble U HATYpaJIbHbBIE JOTrapu(pMBbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpakeHU, CoepKaLIUX JOTapUPMBbI
) [Ipeobpa3oBaHue BhIpaXEHUI, COAECPIKAIINX CTENIEHU C PaIllMOHATHHBIM
’ HOKa3areyeM
2.3 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokasaTenbHbIe ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHs 1 HEPaBEHCTBA
26 Cucrempl JTUHEHHBIX ypaBHEHHH. PeleHue NpUKIaAHBIX 3a4ad C TOMOILBIO
' CHUCTEMBbI JINHENHBIX YPAaBHEHUN
2.7 Cuctembl 1 COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUIN U HEPABEHCTB
2.8 [IpumeneHne ypaBHEHHH, CUCTEM W HEPABEHCTB K PEHICHUIO MATEMAaTHYECKUX




3a7a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peallbHOW )KU3HU

3 OyHKIUU U Tpaduku
@Oyukius. [lepuoanueckne QyHkiuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl 1 MUHUMYMbI QyHkuuu. Haumbonbllee M HauMeHbllee 3HauY€HHE
(GYHKIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [TokazaTenpHas u orapudmudeckas pyHKIIUU, ©X CBOWCTBA U IPadUKH
3.4 Hcnonb3oBanue rpadukoB (GYHKUMNA A pEIIeHUs YpaBHEHUH W JIMHEHHBIX
' CUCTEM
Hcnonb3oBanue rpagukoB (QyHKIMH JUIsT  MCCIEJOBAaHUS NPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpBIE BO3ZHHUKAIOT NMPHU PELICHWH 3ajad U3 JPYyTrux y4eOHBIX
IIPEIMETOB U PEAJIBHOM JKU3HU
4 Haygaya maTeMaTH4ecKoro aHaausa
4.1 HenpepbiBHble pyHKIMU. METOA HHTEPBAJIOB /JIs pEIICHUS] HEPABEHCTB
4.2 [TpousBonas pyukmuu. ['eomeTpuueckuii 1 GU3NUECKUN CMBICT TIPOU3BOTHON
43 [Tpou3BosHbIE 31€MEHTapHBIX (GYHKIUNA. DOPMYINIBI HAXOXKACHUS MPOU3BOIHOM
' CYMMBI, TIPOU3BENICHUS ¥ YaCTHOTO (PYHKIUH
[TpuMeHeHne NPOM3BOJHONW K HCCIENOBaHHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxxieHre HauOobIIero 1 HauMEeHbILEro 3HaueHus! yHKIUU Ha
OTpeE3Ke
IIpuMeHeHHEe TPOM3BOAHOM I HAXOXKIACHUS HAWIY4YlIer0 pPEIIECHUs B
4.5 IPUKJIAIHBIX 3a7adax, JUld ONPENENICHUs CKOPOCTH IIpoLecca, 3aJaHHOIO
dbopmyoit unu rpadpukoM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomeTpuueckuii 1 pusnueckuii cMpica. Beruncienue uHrerpana

o popmyne HproTona — JleitOnua




IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJibTaTaM
0CBOEHMNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro
001iero o0pa3oBaHus

Bnagenue Meronamu J0Ka3aTeNbCTB, aJTOPUTMAMH pEIICHUs 3a/1ad;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATH IMOHATUSAMHU: OIpEEJICHUE,
aKcuoma, Teopema, CJeJCTBHE, CBOMCTBO, MPHU3HAK, JOKAa3aTeJIbCTBO,
PaBHOCHIIbHBIE (OpMyYIHPOBKH; IPUMEHSTh ux; yMEHUe
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOMOJOXHOE YTBEP)KICHHUE,
OPUBOAUTH TPUMEPHl M  KOHTPIPUMEPBI, HCIOJIb30BATH METOJ
MaTeMaTHYeCKON MHIyKIUHU; IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHUS
OpY  pEelIeHWH 3a/a4, OLEHHBATh JIOTUYECKYI0 IMPAaBUIIBHOCTb
paccyXJeHUH; YMEHHE ONepUpoBaTb IOHATUAMH: MHOKECTBO,
IIOJIMHO>KECTBO, ONEPALIUM HaJ MHOKECTBAMHU; YMEHME HCIIOJb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapaTr JUisi ONHMCAaHMs  pealibHbIX
IIPOLIECCOB U SIBJIEHUH W IIPU PELICHUHU 3a]a4, B TOM YUCIIE U3 JPYTHUX
y4eOHBIX MPEIMETOB; YMEHHE OIEepUPOBaTh MOHATUAMU: TIpad,
CBSI3HBIN Tpad, AepeBo, LUK, Tpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OMMCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMU; MCTIONB30BaTh Tpadbl Npu

peUICHUHN 3a1a1

YMeHue onepupoBaTh NOHATUAMU: HATypaJbHOE YHUCIIO, LIEJIOE YUCIIO,
CTENIEHb C LEJbIM IOKa3aTelieM, KOPEHb HATypajJbHOW CTEIIEHH,
CTEIEHb C PAlMOHAJIbHBIM II0KA3aTEJIEM, CTENEHb C JAECHCTBUTEIbHBIM
nokasareiaeM, JOrapum Uucia, CHHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJIBHOTO YHUCIA, OCTAaTOK 10 MOAYJI0, PAalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  4YMCJIO, MHOXECTBAa  HATypalbHbIX,  LEJIBIX,
palMOHAIbHBIX, JCUCTBUTEIBHBIX 4YHMCEN; YMEHHE HCIOJb30BaTh
NPU3HAKK JIEIMMOCTH, HAUMEHBIINN OOMIMK JeNUTeNh U HalMEHBIIIee
oOmiee KpaTHoe, anroput™M EBKinaa npu perieHuu 3a1ad; 3HaKOMCTBO
C Ppa3IUYHBIMU TO3ULMOHHBIMM CHCTEMAaMHU CUHCJIECHMS;, YMEHHUE

BBITIOJIHATEh BBEIYHCJICHHE 3HAYCHUM H npeo6pa3013aHI/I>1 BBIpa)KCHPII;'I co




CTETeHsAMH U Jorapudmamu, npeoOpa3oBaHusi ApoOHO-paALMOHATBHBIX
BBIPQXKEHUI; YMEHUE ONEPUPOBATH MOHITHSIMH: MOCIEIOBATEIbHOCTb,
apudmernyeckass ~ mporpeccus,  TIeOMETpUYecKas  Iporpeccus,
OeckoHEeYHO YOBIBalOIIasi TeOMEeTpUYecKas MpOrpeccusi; yMEHUe
3aJaBaTh  IOCJIENOBAaTEJIBHOCTH, B TOM 4YMCI€ C  IIOMOUIBIO
PEKyppeHTHbIX  (OpMyJ;  yMEHHE  ONEpUPOBATh  MOHATUSMHU:
KOMIIJICKCHOE€ 4YuCJIO, COHpH)KéHHLIC KOMIUJICKCHBIC 4YHKCJIda, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Hciia, opMa 3amiCH KOMITJIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpHUYECKas M airedpanyeckas); yMETh
MIPOU3BOJIUTH apuPMeTHUUECKUEe EHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMU;
MNPpUBOAUTH IMPUMCEPHBI HUCITIOJIB30BaHUA KOMIIJIEKCHBIX YHUCCII,
ONEepUpOBaTh TMOHATHAMHU: MaTpula 2x2 u 3%3, omnpenenuresb

MaTpulbl, T GOMeTpI/I‘ICCKI/If/’I CMBICJI OTIPCACIIUTECIIA

YMeHHe onepupoBaTh NOHATUAMU: PAllUOHAIIBHBIE, UPPALUOHAJIBHBIE,
MoKa3aTeibHble, CTENIEHHbIE, JIoTapupMUUYECKie, TPUTOHOMETPUUYECKHE
YpPaBHEHUsT U HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHSTUSIMH: TOKIECTBO, TOXKIECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHU, HEpPAaBEHCTB M CHCTEM; YMEHHME pellaTh YpaBHEHHS,
HEPABEHCTBA U CUCTEMBI C IOMOILBIO Pa3IMYHBIX IPUEMOB; peIIaTh
YpPaBHEHUsI, HEPABEHCTBA W CHUCTEMBI C IApaMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEMaTHUYECKUX

3a/1a4 ¥ 337124 U3 Pa3IUIHBIX 00JacTel HAYKU U peabHOMN KU3HU

YMeHne omnepupoBaTh MOHATHUSAMH: (QYHKUUS, UYETHOCTh (PYHKIUH,
HNEPUOIMYHOCTh (PYHKLUHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMHU, SKCTpeMyM (YHKIUH, HaUOOJIbIIIee U HAMMEHBIIIee 3HAYCHUS
(GYHKIMHM Ha TPOMEXYTKE, HenpepblBHAas (YHKIMS, aCHUMITOTHI
rpapuka (QyHKIOUH, TepBas W BTOpas NpPOM3BOIHAS (DYHKIHH,
reoMeTpruecKuil U (pU3NYecKuil CMbICT IPOU3BOIHOMN, TepBOOOpa3Has,
OnpeAeNEHHbI HHTErpan; yMEHUE HaXOAWTh AaCUMITOTHI rpaduxa
(GYHKIMHU; YMEHHUE BBIYUCIATH NMPOU3BOAHBIE CYMMBI, MPOU3BEICHHUS,
YaCTHOTO M KOMITO3UIMH (PYHKIUI, HAXOIUTh YPaBHEHUE KacaTebHOU
K rpa¢uky (QyHKUUH; YMEHHE HAXOAUTh MPOU3BOJHBIC HJIEMEHTAPHbIX

(GyHKIMH; yMEHHE HCIOJIb30BaTh NPOU3BOAHYIO JJISI HCCIEIOBAHUS




GyHKIUH, HAXOUTh HaUOOJBIINE U HAMMEHBIIUE 3HAYCHUS (YHKIUH;
CTPOUTh TpaUKd MHOTOYWICHOB C HCIOJb30BaHHWEM arrapara
MaTEMaTHYeCKOr0  aHalu3a; NPUMEHATh  TPOU3BOAHYIO IS
HAXOXJICHUS HAWIYYIIero pEHICHUS B MPHUKIAJHBIX, B TOM 4YHCIIC
COIMANTbHO-O)KOHOMHYECKUX ©  (PU3MYECKHX 3ajadax; HaXOJIUTh
wionmam U 00bEMBI (GUTYpP C TIOMOIIBID HWHTErpalia; MPUBOJIUTH
OpUMEpbl  MATEeMAaTHYECKOTO  MOJACIUPOBAHUS  C  MOMOMIBIO

nuddepeHIATBHBIX YPaBHCHUH

YMeHue ornepupoBaTh MOHATUSAMH: Tpaduk GyHKIUH, oOpaTHas
byHKUMsA, KOMIo3uLMs (YHKUUHN, JTUHEHHas (QyHKIMS, KBaJpaTHUHAS
byHKIMsI,  palMoHaNbHAs — (PyHKIHS, creneHHas  (QyHKIHS,
TPUTOHOMETpUYECKHE (YHKIMHU, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIMM, TMOKa3aTelbHas W Jorapudmuueckas (QyHKIMHU; YMEHUE
CTpOUTH IpaUKH U3yYEHHBIX (YHKLUH, BBINOJHATH MIPeoOpa3zoBaHus
rpadukoB (yHKIUH, UCIOJIB30BAaTh TpadUKU AJIs U3yUEHUs MPOLIECCOB
U 3aBHCUMOCTEH, MIPU PELICHUH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB
W 3a7ad U3 peajbHON >KW3HM; BBIpaXaTh (HopMylamMH 3aBUCHMOCTH
MEXy BETMUYMHAMM; UCIOIB30BaTh CBOMCTBA U IrpaduKu QYyHKIMN JIs
pemieHuss ypaBHEHHWH, HEpPaBeHCTB W 3adad C TapaMeTpaMu;
n300pakaTb Ha KOOPIMHATHOM IIOCKOCTHM MHOXXECTBA pPELICHUN

YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMmenune peiiaTb TEKCTOBBIC 3ada4W Pa3HbIX THIIOB (B TOM 4YHCJIC Ha
MMPOLCHTHI, 1OJIU U 4aCTHU, HA ABHUKCHUC, pa60Ty, CTOUMOCTDb TOBApOB U
ycCiayr, HaJOorvu, 3agadyu U3 obnactu yYOopaBJ€HUA JUMYHBIMU U
CEMEUHBIMH (I)I/IHchaMI/I); COCTAaBJIAATb  BBIPAXKCHUSA, YPABHCHU!,
HCPAaBCHCTBA W HX CUCTEMBI II0 YCJIIOBUIO 3aJadyu, HCCICIAOBATH
MOJIYYCHHOC PpCHICHUC U OLUCHHUBATH HpaBI[OHOI[O6HOCTB PE3YIbTATOB;
YMCHUC MOZACIIHMPOBATL PCAJIBHBIC CHUTyallMM Ha A3bIKC MaTCMAaTUKU;
COCTAaBJIAITh BBIPAKCHHA, YPABHCHUA, HCPABCHCTBA U HUX CHUCTCMEBI I1O
YCJIIOBUIO 3aJa4u, HUCCJICA0BATH IMOCTPOCHHBIC MOICIHN C
HUCIIOJIb30BAHHUECM allllapara anre6pbl, HHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ

pe3yJsbTar

YMeHue omnepupoBaTh TOHATHUSMHU: CpefHee apudmernyeckoe,

MCAHMaHa, HauOoJIbIIee U HAaWMEHbIIIEEe 3HAUCHH:, pa3Max, JHUCIICPCUsI,




CTaHJApTHOE OTKJIOHEHHE YHCIOBOIO HA0Opa; yMEHHE U3BJIEKAaTh,
MHTEPIPETUPOBATh MHPOPMAINIO, MPEJCTABICHHYI0 B Tabmuiax, Ha
auarpaMmax, rpaukax, OTpakarollyto CBOMCTBA peabHBIX MPOLIECCOB
U SBIICHUN; MPEACTaBIATh HHPOpPMAIMIO C TMOMOIIBIO TabmuI U
JuarpamMM; HUCCIEOBaThb CTATUCTUYECKUE JAHHBIE, B TOM YHUCIE C
NPUMEHEHHEM TIpaUuecKux METOJO0B U JJIEKTPOHHBIX CPEICTB;
rpadMuecKd HCCIEI0BATh COBMECTHbIE HAOJIOACHUS C TIOMOIIBIO

JIMarpaMM pacCEUBaHUs U JTUHEHHOMN perpeccuun

YMeHue onepupoBaTh MOHATHUAMM: CIYyYAMHBIA OMNBIT M CIIy4aillHOE
COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJB30BaHHEM TIpadUyecKUX METOJIOB; MPUMEHSTH
(GOpMyIIbI CIIOKEHUSI U YMHOXKCHHSI BEPOSTHOCTEH, (OpMyIy MOIHON
BeposITHOCTH, (opmyny bepHymim, xomOuHaTOpHBIE aKTBl U
(GbOopMyIIbI; OLIEHWBATh BEPOATHOCTH PEATbHBIX COOBITHI, yMEHUE
OTNIEpUPOBATh TOHATHUSAMH: CIydaiHas BEJIWYMHA, paclpeneieHne
BEpPOSITHOCTEM, MaTEMaTUYECKOE OKUJAHUE, TUCIIEPCUSl U CTAaHAApPTHOE
OTKJIOHCHHE CIIy4yallHOW BeIMYHMHBI, (YHKIMH pacupeneicHus u
IUIOTHOCTA ~ PaBHOMEPHOTO,  IOKAa3aTE€IbHOTO W HOPMAJIbHOTO
pacrmpeieieHnid; yMEHHWE  HCTOJb30BaTh CBOWCTBA  WM3YYEHHBIX
pacrpeesieHud Uisl pelieHus 3a7a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OONBIIMX YHCEJ, METOJIbl BBIOOPOYHBIX HCCICOBAHUN; YMEHHE
NPUBOIUTH TPUMEPHl MPOSBICHUS 3aKOHa OOJBIIMX YHUCENT B
MPUPOJHBIX W OOIIECTBEHHBIX SBJICHHSIX, YMEHHE OIEePUPOBATH
MOHSATUSAMU: COYETAHUE, IEPECTAHOBKA, YMCIO COYETAHUW, YHUCIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMEeHUE MPUMEHSATH KOMOMHATOPHBIS
(bakThl U pacCy>KICHUs U PELICHUs 3a/1a4; OLECHUBATh BEPOSITHOCTH
peaNbHBIX  COOBITHI; COCTABJISITh  BEPOSTHOCTHYIO MOJEIb W

MHTEPIPETUPOBATH MOJTYUYCHHBIA PE3yIbTaT

YMeHne omnepupoBaTh TMOHATUSAMHU: TOYKA, TMpsiMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIVIa, IUIOCKUHA yroJl,
JIBYTPaHHBIA YTroJ, TPEXTPAHHBIM yToJ, CKPEIIMBAIOIIUECS TMPSMBIE,
NapajuIeIbHOCTh U MEPIEHANKYISIPHOCTh NPSIMbIX U IUNIOCKOCTEH, yroi
MEXAy HPSIMBIMHU, YTOJ MEXIY MPSMON M IMIOCKOCTHIO, YTOJ MEXIY

IJIOCKOCTAMHU, PACCTOAHUEC OT TOYKH 0 INIOCKOCTHU, PACCTOAHUEC MCKIY




IPSIMBIMHU, PAaCCTOSIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
IOpU pelleHUM 3a/ad HM3y4YeHHblE (aKTbl U TEOPEMbl IUIAHUMETPUH;
YMEHHE OIIEHWBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTUYeCKUe MOJIEJIM C IOMOUIbI0 T'€OMETPUUYECKUX MOHATUH U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHHK, IPABWIIBHBI MHOTOTPAaHHUK, CEYCHNE MHOTOTPAaHHHUKA,
Ky0, mapajuienenumnen, mnpusMma, nupamuaa, (Gurypa ¥ MOBEPXHOCTb
BpalleHus, HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, MIomab
MOBEPXHOCTU MUPAMHUIBI, MPHU3MBI, KOHYCa, LWIMHIpPA, 00BEM KyoOa,
HPSMOYTOJIBHOTO TapajUIeNeNNIe1a, TUPAMUIBL, MPU3MBIL, IMIHHIPA,
KOHYyca, [1apa, pa3BEpTKa NOBEPXHOCTH, CEUECHUSI KOHYCA U IMIMHJIPA,
napajulelbHble OCH WM OCHOBAHHWIO, CEYCHHE IIapa, IUIOCKOCTH,
Kacatomascs chepsl, HWIMHApPA, KOHYyCa; YMEHUE CTPOHUTH CEYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPaHHUKH, (GUTYPHI ¥ TOBEPXHOCTH
BpallleHUsl, WX CEYEHHs, B TOM YHCJIE C IOMOUIbIO HJIEKTPOHHBIX
CPeICTB, yMEHHE TPHUMEHSITh CBOWCTBA T'€OMETPUYECKUX (GUTYp,
CaMOCTOSITENIBHO (hOPMYJIMPOBATh ONPEAETICHUs H3y4aeMbIX (uUryp,
BBIJIBUTATh THUIOTE3bI O CBOWCTBAX M TPU3HAKAX T€OMETPHUYECKUX
¢uryp, 0OOCHOBBIBaTH WJIM ONPOBEPraTh HUX; YMEHHE IPOBOAUTH
Kknaccuukanuioo QUryp 1O pa3IHMYHBIM - TPU3HAKaM, BBITIOIHATH

HCO6XOZ[I/IMBIC AOMOJHHUTCIBHBIC TIOCTPOCHUSA
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YMeHue onepupoBaTh IOHATHSAMM: JBWKEHHE B IPOCTPAHCTBE,
napajuieNIbHBIA TIEPEeHOC, CAMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, mMpeolOpa3zoBaHUe MOA00MS, TOA00HBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbBIE M MMOJ00HBIE (PUTYPHI, B TOM YHCIE B MPHPOE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKHE OTHOIICHUS
NpU pEeIICHUH 3a7ad; HAXOJUTh T'€OMETPHUYECKHE BEIWYHHBI (JTMHA,
yroj, IJomanb, oO0BbEM) NpPU PEHICHUH 3a1ad M3 JPYTUX Y4eOHBIX
NpeMETOB W W3  pEaJbHOM  JKU3HH; yMEHHE  BBIYUCIATH
TeOMETPUYECKUE BEIWYHMHBI (JUIMHA, yToj, TUIOMaab, 00BEM, IUIOMAIb
MOBEPXHOCTH), HCIONB3Yysl HM3Y4YCHHBIE (OPMYJIBI M METOJbl, B TOM
YHCIIe: TUIOMIAAb TOBEPXHOCTH MUPAMHUIBI, IPH3MBI, KOHYCa, IIHIHH/PA,

wiom@aab chepsl; 00bEM KyOa, MPSMOYTOJIBHOTO TMapajulesienuneaa,




IUPaMUIbI, NPU3MBI, LWIMHAPA, KOHyCa, LIapa; yMEHUE HAaXOIWUThb

OTHOIIICHHE 00BEMOB TIOIOOHBIX (HUTYP

12

YMeHue  omnepupoBaTh  MOHATUSMHU:  NPSMOYTOJbHAs  CcHUCTEMa
KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIUHATHI BEKTOpPa, CyMMa
BEKTOPOB, NMPOU3BEIACHUE BEKTOpa HA YUCIO, Pa3joKEeHHe BEKTOpa MO
0a3ucy, CKaJsipHOE NPOM3BEICHUE, BEKTOPHOE NPOM3BEIEHUE, YTroj
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIM U
KOOPJMHATHBIM METOJ JJIsl pEeIIeHUs] TEOMETPUYECKHUX 3a/1ad U 3ajaad

JIPYTUX y4eOHbIX NPEIMETOB

13

YMmenue BbpIOMpaTh MOAXOASIIMN METON JUIs pelIeHUs 3a/Jayu;
[IOHUMAHUE 3HAYUMOCTM MATEMATHKU B HU3YYEHUU IPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SBJIEHUWH; YMEHHE pAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMATHKU B HCKYCCTBE, YMEHHME IPUBOJUTH
IIPUMEPBl  MATEMaTHYECKUX OTKPBITUA POCCUMCKOW M  MHUPOBOMU

MaTeMaTH4eCKOMH HAayKH




IHEPEYEHD 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

Kox

IIpoBepsiemMblii 3JIeMeHT COlep:KaAHUS

Yucna 1 BEIYMCIIEHUA

1.1

HaTypaHBHBIC U O CIbIC YHCIIa. HpI/ISHaKI/I JCINMOCTH LICJIBIX YHUCEII

Panmonaneupie umcna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, TPOICHTEI,

b2 OeCcKOHEeUHbIE IEPUOUUECKUE IpOOH
13 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIECHU. Jencreus c
' apu(pMeTUYECKUMU KOPHAMHU HATYpaIbHON CTETIEHU
14 Crenenp ¢ nenelM nokazaresneM. CTENEHb C palMOHAIbHBIM I10Ka3aTelieM.
. CBoiicTBa cTENEHU
L5 CuHyC, KOCMHYC M TAaHI€HC YHMCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie U HATYpaIbHBIC JTOTapU(OMBI
JleiicTBuTenbHble yHclia. ApudmeTuyeckue omnepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpubnuxéHHble BbIYMCICHUS, NMpaBUia OKPYIJICHUS, MPUKUAKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpazoBanue BeIpaKEHUN
1.9 KommiekcHbie yucna
2 VpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenbie u 1pOOHO-pAIIOHANIbHBIE YPaBHEHHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 TpuroHomeTpudyeckue ypaBHEHUS
2.4 [TokazaTenbpHbIC U JOTapUMUUECKIE YPABHEHUS
2.5 Ilenpie 1 1poOHO-palIMOHATILHBIC HEPABEHCTBA
2.6 HppanmroHanbHbIE HEPABEHCTBA
2.7 [TokazarenbHble U IOrapu(PpMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuuecKue HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IApAMETPaAMU
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaenuTellb MaTPULIbL




OyHKIMH U TpaduKu

Oyukiys, cnocods! 3aganus Gynkmun. ['paduk ynxumu. B3anmuo oOpaTHbie

>l ¢bynkiun. YétHele u Heu€THBIE QyHKIMH. [leproanueckue GpyHkunu
OO6nacte ompenesneHuss U MHOXeCTBO 3HaueHMH ¢yHkimu. Hymu ¢yHkimu.
39 ITpoMexXyTKM 3HAKOMOCTOSHCTBA. I[IpOMEXYTKH MOHOTOHHOCTH (DYHKIMH.
' MakcuMymbl 1 MUHUMYMBI QyHKIMH. HanGomnbliee M HauMeHblllee 3HAYEHUE
(GYHKINU HAa TPOMEKYTKE
13 CrenenHas QyHKIMS ¢ HaTypaJbHBIM M LEJBIM TOKa3zateneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 17-Oi CTENICHH
34 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapudmMudeckas GyHKIIMU, X CBONCTBA U TPapUKH
16 Touku paspsiBa. AcuMnToThl TpadukoB (yHkiumit. CoiicTBa (QyHKIHIA,
' HETpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TOCJIE0BATEILHOCTEH
1.8 Apudmernueckass U reoMmerpuueckas mnporpeccun. Dopmyia  CIOKHBIX
' IIPOLICHTOB
4 Hauana maTemMaTuueckoro aHaimsa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHbIE 2JIeMEHTapHBIX (PYHKITUH
[IpuMeHeHHEe MPOU3BOAHOM K HCCIENIOBaHMIO (YHKUMH Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxkieHne HanOosblIero 1 HaMMEHbIIEro 3HaueHus (QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuTterpan
5 MHokecTBa U JIOTHKA
5.1 MHokecTBO, onepanuu HaJl MHOKecTBaMH. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCcTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 I'eomertpus
7.1 @urypsl Ha MIOCKOCTH
7.2 IIpsiMBbIE ¥ TNIOCKOCTH B TPOCTPAHCTBE




7.3

MHororpasHuKu

7.4

Tenau IMOBCPXHOCTHU BpallICHUA

7.5

KOOp,Z[I/IHaTLI " BCKTOPLIL




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anmumos III.A. u np «AnreOpa u Hauana matemaTudeckoro ananmuzal0-11y,
y4eOHUK 17151 00111e00pazoBaTebHbIX yupexaenuii, M, «IIpocsemenuey,

2023r.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

* 10.Konsirun u np. «AnreOpa v Hadajga MaTeMaTHYECKOTO aHanu3a- 10y,
y4eOHUK Ji71s1 0011eo0pazoBaTenbHbIX yupexaeHuit, M, «IIpocsemenue,
2019r.

* HO.bpexoBa, A.AnmocoB. /[.3aBbsioB «DUHAHCOBAsI TPaMOTHOCTHE»,M,
«Baxko»,2018;

* " MypaBun, O.MypauHa « COOpHUK CIIELUATBHBIX MOYJIEH O
(dbunancoBoit rpamoTHOCTU»,M, «Ilpodar, 2017;

» EpmioBa A.II. I'oso6opoasko B.B. «CamocTosiTebHbIE M KOHTPOJIHHBIC
paboThI 1o anrebpe u HavajgaM ananuza 1t 10-11 kmaccoy», M, «Mnekcay,
2014.

 Usnes b.U. «/lunaktnueckre Marepuaisl [0 ajiredpe v HayaiaMm aHajn3a
s 11 kmaccan, M, «IIpocsemenue», 2018.

» CemenoB A.JlL., Amenko U.B. « EI'D 2022», («3000 3agau EI'D», «10

BapuanToB EI'9», «30 BapuantoB EI'9», M, Actpeins, 2020.



* CyronsieB .M., Marematuka. [IpoBepka roroBHocTH K EI'D. — Caparos:

JInnei, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

» bubmmoreka [IOK

https://m.edsoo.ru

* MypTUMEANITHBIE 00YYaIONIHe TPOTPAMMBI U 3JICKTPOHHBIC YUeOHBIC
W3JIaHUS 110 OCHOBHBIM pa3jiellaM Kypca MaTEMaTHKH. .

» www.festival. Iseptember.ru

» www.pedsovet.ru

* http://mathege.ru/



