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HOACHUTEJIBHASA 3AIINCKA

VYueOHsblii Kypc «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIM3a» SIBISIETCS
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOrpamMMe CpeaHero oOluiero oopa3oBaHUs,
MIOCKOJIbKY, C OJJHOM CTOpPOHBI, OH 00€CIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YyUEHHUSl BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOpMUpPYET
JIOTUYECKOEe M aOCTPaKTHOE MBIIIUICHHE O0YUYaIOIMUXCs Ha YPOBHE, HEOOXOUMOM
JUI OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
JUCHUIUIMH. B paMkax maHHOro ydeOHOro Kypca OOydaroliuecsi OBJIaJIeBaroT
YHHUBEpCAIbHBIM $I3BIKOM COBPEMEHHOM HaykH, KoTopas (opMyiIupyeTr CBOU
JOCTHKEHHS B MaTeMaTH4eCKon (opMme.

VY4eOHbIll Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHalu3a 3aKJIaJbIBaeT
OCHOBY /Jisi YCHENIHOIO OBJIaJIeHUs 3aKOHaMU (PU3UKH, XUMUHU, OHOJIOTHUH,
NOHMMAaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON YKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJIB30BaTh UX JJs JAIbHEUIIEro oOpa3oBaHUS U B
MOBCEHEBHOM KU3HU. B TO ke BpeMsi OBlajieHue aOCTPAKTHBIMH M JIOTMYECKH
CTPOTMMHU KOHCTPYKIHMSIMH anreOpbl M MaTEeMaTHYeCKOro aHalu3a pa3BUBAET
YMEHHE HaXOAWTb 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3bIBATh
YTBEPKACHUSA C TOMOIIBI0 WHAYKIIMA M PacCyX AaTh ACTYKTUBHO, UCIOIH30BATh
000011IeHHEe W KOHKpETH3allhlo, al0CTparupoBaHuWE M aHajoruio, GopmMupyer
KpPEaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xoxe u3yuyenus yyeOHOro kypca «Anrebpa M Hadaja MaTeMaTHYE€CKOIro
aHanM3a» O0ydYaroIIuecs: MONYYaroT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MaTeMaTUUYECKUX MOJIENEH peallbHbIX CUTYalluH,
UHTEpPIpPETAallid  TOJIYYCHHbIX  pEHIeHHH, 3HAKOMSITCS C  [pUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE M HUCKYCCTBE, C
BBIIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSAMH U UX aBTOPaAMHU.

VY4eOHblli Kypc 00J1aJaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IOTEHLIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(OpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHS, TaK M 4Yepe3 crneuupuky ydeOHOM
NEeATENbHOCTH, TpeOyromed MpoAOKUTENILHOW  KOHUEHTpAallMd BHUMAaHUS,
CaMOCTOSITETTLHOCTH, AKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meroguku oOydeHHs anredpe M HayajllaM MaTeMaTH4ecKOro
aHaJIK3a JISKUT JEATENbHOCTHBIN MPUHIIUI 00y4YEHUS.

B crpykType yueOHOoro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOIO
aHaJIM3a» BBIIEIEHBI CIENYIOLUME COAEPKATENbHO-METOAUYECKHE TUHUN: «Yucna
U BeIYHCIeHUs», «DyHKIMN U rpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAMYECKHE JIMHUA W3YYaloTCsS Ha TIPOTSDKCHWU JABYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApyT Opyra U MOCTENEHHO HACHIMIAsCh HOBBIMH TEMaMU U paszjaenamu. JlaHHbIHA
yu4eOHBIH KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKOIBKY OOBEAMHSET B cebe
collep)kKaHNEe HECKOJIbKUX MaTeMaTHYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
agoruka u gpyrue. Ilo mepe Toro kak oOydarouiuecsi OBJAJEBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (GopMHUpYyeTCsS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeldb peaJbHON
CUTYaIllH, PUMEHATH 3HAHUS, TTOJYYCHHBIC MTPU U3YYCHUH Y4eOHOTo Kypca, s
pEIIeHUsI CAaMOCTOSITETTFHO C(HOPMYITMPOBAHHON MAaTeMaTUYECKON 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-MeTOANYECKass JMHUA «Uuclia U BBIYHCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpennero o0iiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OPMHPOBAHUIO  HABBIKOB
PaIMOHAIIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CeOS MCIOJIb30BAaHUE PA3IUMYHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIIKEHHBIC
BBIUMCIICHHS, OIEHMBATh YHUCIIOBBIC BBIPAKCHHSA, padOTaTh C MAaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATypPalIbHBIX, IICIBIX,
pallMOHAIBHBIX U JICUCTBUTENBHBIX  YUCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM w©3 3TUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My CIenupUIecKue 3aJaud M OIepaluu: JelIeHHe HaIelo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXKECTBE IIETBIX YHCEN, OCOObIe CBOWMCTBA
PaIMOHANIBHBIX M UPPAIMOHATIBHBIX YKCEN, apU(PMETHIECKUE OMEepaIiu, a TaKkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocieqoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMU WX TPUMEHEHUS ISl PEIICHUs] Pa3iIUYHbIX 3aad
dopmMupyeTcsi mpeACTaBlIeHNE O €IUHCTBE MATEMAaTUKU KaK HayKHd W €€ pOJiH B
NOCTPOCHUU MOJIENEH peaTbHOTO MHpa, IIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKPETH3aIIHsI.

Jluaust «YpaBHEHHsI M HEPABEHCTBA» pEATU3YETCs HA MPOTSKEHUU BCETO
oOy4eHHs Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaKIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydalolIuecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
paIllMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTApUPMHUYECKUX U
TPUTOHOMETPUUYECKUX YPAaBHCHUM, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkammx mapamerpel. [lodydeHHBIE yMEHHS IIHMPOKO HCHOIB3YIOTCS MPHU



UCCIIEZIOBaHUN (PYHKITMI C TOMOIIBIO MPOU3BOIHON, MPU PEIICHUN TPUKIATHBIX
3a/1a4y ¥ 337]a4 Ha HaXOXJEHUE HAOOIBbIINX U HAUMEHBIIUX 3HAYeHUN (PYHKIIUU.
JlanHasi comepkarenbHas JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUpPOBAHHE YMEHUMN
BBIMIONHATh ~ pacuéTel 1o  (GopmynaMm, TpeoOpa3oBaHUS  palMOHATIHHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUH, a TaK)Ke BBIPAXKCHHH,
coJepKallluX CTerneHu U Jorapupmel. braronaps uzydeHHro anreOpandeckoro
MaTepualia TPOUCXOIUT  JalbHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0YyYarommxcs, (POPMHUPYIOTCS HABBIKU JETyKTHBHBIX
paccyxaeHuid, paboTl ¢  CHMBOJBHBIMH  (QopMamMH,  TPEACTaBICHUSA
3aKOHOMEpPHOCTEW M 3aBUCHMOCTEH B BUJE PABEHCTB U HEPAaBEHCTB. Ajredpa
npennaraet S(QEKTUBHBIE WHCTPYMEHTHI JJIS PEHICHUS TPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTHU Kak
S3bIKA HAYKH.

CopepxxarenbHo-MeToAuYeckass JuUHUA «DyHKUMH H  TpaduKu» TECHO
HepervieTaeTcs ¢ APYTMMU JUHUSAMH Y4eOHOro Kypca, MOCKOJNbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIE0BAaTENbHOCTh N3YUEHUSI MaTepuaia. M3yueHue CTerneHHou,
NOKa3aTeNbHOH, JIOrapu(PMUUECKOM U TPUTOHOMETPUUECKUX QYHKIUN, UX CBOMCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKIMM TSl pEIICHHs 3a/1a4 U3 JAPYTrUX y4eOHBIX
OPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHWEM ypaBHEHUN M HepaBeHCTB. [Ipum 3ToM OombIioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpakaTh (GOpMylIaMu 3aBUCHUMOCTH MEXKIY
pPa3NIUYHBIMA BETUYMHAMH, HCCIEIOBaTh TMOJYyYCHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JTMHUU HAlIEJICH HAa Pa3BUTUE YMEHUU
¥ HABBIKOB, MO3BOJISIONIMX BBIpAXaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMU B
paziuuHor dopme: aHATUTHYECKOM, Tpadudeckord U ciioBecHo. Ero msyuenue
CHOCOOCTBYET pPa3BUTUIO AJITOPUTMUYECKOT'O MBILIUICHHUSA, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALIUH, UCITOJIb30BAHUIO AHAJIOTU.

CopepxxarenbHasi nuHusa «Hauana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTHMYeCKUX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYYaIOIMMCS, TaK KaK y HUX MOSIBISAETCS BO3MOXXHOCTH CTPOWTH
rpa@uKy  CIOXKHBIX (YHKLIMM, ONpEeAeNsaTh MX HAuOONbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpeHMsI TpolieccoB. JlaHHas cojepkarenbHas JIMHUA OTKPHIBA€T HOBBIC
BO3MOKHOCTH TIOCTPOEHHUSI MaTEeMaTHYECKUX MOJIeNel peaJbHBIX CHUTYallUH,
MO3BOJISIET HAXOAWTh HaWIydylllee pelIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YE€CKOTO
aHaiM3a CIOCOOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHHIO yYMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecss y3HaKT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKHU. TeopeTuko-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTUYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXKHBIM TPU3HAKOM MaTEeMaTUKM KaK HAyKWd CJEeNyeT IpPU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIICHHS
00yJaroIIMXcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS HAa OCHOBE JIOTMYECKHX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Havaga MaTEMaTHYECKOTO aHaIu3a»
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalin3a, WHTEPIIPETAllMHd TOJYyUYCHHBIX pPe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXK/IbIM M3 Pa3/eoB MPOrpaMMBbI, ITOCKOJIBKY BECh MaTepra
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HaOII0JaTeNIbHOCTh, YMEHHWE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpTaHMU3yeTCs B IpoIlecce M3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Hadyasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KJJACC

Yucsia 1 BIYUCJICHUS

Pammonanpabie yncina. OOBIKHOBEHHBIC U JECATUYHBIC NPOOW, TMPOIICHTHI,
OeckoHeuHble mnepuoauyeckue apoou. [lpumenenue apoOeil U MPOLEHTOB IS
penieHns NPUKIaAHbIX 3a7a4 U3 Pa3IMYHbIX OTpacied 3HAHUN U PEAIbHOU KU3HU.

JlelictButenbHble  4ucaa. PanuoHanbHblE W UPPALMOHAIBHBIE YHCIA.
Apudpmernueckre omnepalud € JEHCTBUTEIBHBIMU  4uciaamMu. Moayib
JEUCTBUTENBHOTO Ynciaa U ero cBoiicTBa. [IpubnuxEéHHbIC BRIUUCICHUS, TTpaBUiia
OKpYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3YyJIbTaTa BIYUCICHUH.

Crenenp ¢ uenbiM nokaszareneM. bunom Hbiorona. HWcnonb3oBaHue
noaxosmeid GopMbl 3aMucH TEUCTBUTEIBHBIX YUCEI JIS PEIICHUS MTPAKTHYECKUX
3a71a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTYpaJbHOM CTENEHU U €ro CBOICTBA.

CreneHb € pauMOHAJIbHBIM TIOKa3aTeleM M €€ CBOHCTBa, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudm uucna. CoiictBa Jnorapudma. JlecsTuuHbie W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxxgecTBa W TOXIECTBEHHBIE TIpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUSI U YpaBHEHHs-CIEACTBUSA. HepaBeHCTBO,
pElLIeHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PELICHUSI HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrO4YICHBl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIBIMH
ko3 dunmnenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAXKEHUH, COJIEPHKAIIMUX CTETIEHU U KOPHHU.

HNppauunonanbHbie YPaBHEHUS. OcHoBHbIE METO/IbI pelIeHus
VPPalMOHAIBHBIX YPABHECHUM.

[TokazarenbHbie ypaBHEHHS. OCHOBHBIE METOAbI PEIIECHUS MOKA3aTEIbHBIX

YPaBHECHUM.

[IpeoOpazoBanue BeIpaXeHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapudmudeckue ypaBHECHHUS. OcHOBHBIC METOJIBI pereHus
Jorapu(pMUIECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAKEHUM. PellIeHne TpUroHOMETpUIECKUX YPaBHEHUM.



Pemienue cucreM JMHENHBIX YypaBHEHMM. MarTpuua CHUCTEMbBI JIMHEUHBIX
ypaBHeHHi. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3a/lad W3 pa3IuvHbIX o0JlacTeld HayKu M peabHOU
KU3HU.

DOyHKUUM U rpaduku

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHui (yHkumu. Hymu dyHkimm.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkuuu. [IpomMexXyTKM MOHOTOHHOCTHM (DYHKIMU. MakCUMyMbl U MHUHHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAss (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHast U jorapupmuyeckas (yHKUMH, UX CBOWCTBA M TpaduKu.
Ncnonb3oBanue rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeaoBaTeNbHOCTEN. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHalih3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccur. beckoneuHo yObIBaromias
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
porpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyna ClI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE TMPOrpeccUd Uil  PEUIEHUs pealbHBIX —3aJad
NPUKIAJTHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMM HENMpPEpPHIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojaHbie GyHKIMU. OnpeesneHrue, reOMeTpUIeCKuil 1
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, olepanuyu HaJ MHOXKECTBAMU M HMX CBOMCTBa. JluarpamMmsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMUA 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOIO  WIEHa  POCCHWCKOro  oOLIecTBa,  MPEACTABIECHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TPakKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI W JIPYroe), yMeHue
B3aUMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOLIEHHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUHMCKON MaTeMaTUYECKOM IIKOJBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKECHUW B JPYrMX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, COPMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO TMOBEICHUSI, CBI3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KEHUN HAyKU U JEATEIbHOCTbIO YYE€HOr0, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy TIyIIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUH, PACCYKIEHUNH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nvyecKoro BOCIMTAHUSA:

c(OpMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHUYeCKHEe 3HAHUSA B
WHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370POBBIO (3JI0POBOE MHTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH |
OTJIbIXa, peryispHas ¢u3nueckass akTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHIATUSAX CHIOPTHUBHO-03J0POBUTENBHON 1ESITENBHOCTHIO;

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HAaHWE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
paziuuHbiM  cepam  MPOPECCUOHATILHOW  JIESITEIbHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymeir mpodeccur W Ppeanu3OBBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0ooOpa30BaHUI0 Ha TPOTSHKEHWU BCEM JKU3HHM, TOTOBHOCTh K aKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKONW  KYJIbTYpbl, TOHUMAHHE BIIMSHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE II100aIbHOr0 XapaKTepa dKOJIOTHISCKUX POo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3ajad B 00JIacTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKHh Kak cdepbl 4YeI0BEYECKOM JAesATEIbHOCTH, JTaloB €&
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOM KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISITh MPOEKTHYIO M HCCIEAOBATEIBCKYIO AEATEIIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble j1ornueckue a1eicTBMs:

BBISIBISITh U XAPAKTEPU30BaTh CYIECTBEHHBIE MPU3HAKK MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWHA MEXKIYy TOHATHIMH, (DOpMyIUpPOBATH
onpeJieNIeHUs] TIOHITUHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBAHMSI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU TPOBOJUMOI0 aHAIM3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC;

BBISBJISITH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIONEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

J€NaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIFOUEHHUI 11O aHAJIOTUH;

IIPOBOJIMUTH CAMOCTOATENIBHO J10KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE€ ¥ OT MPOTUBHOIO), BEICTPAUBATh APTYMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumboJee  MOAXOMAUMH C  Y4ETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOB30BaTh BOMPOCHl KaK HCCIENOBATEIILCKUA HHCTPYMEHT ITO3HAHWS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENLHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEI0BaHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONMIOJIEHUs,  MCCIEIOBAHUSA, OIICHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IMIPOIECCa, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIUTH WH(POpPMAIIMU, TaHHBIX, HEOOXOAMMBIX JJII OTBETA Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(GOPMAILIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WLTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE AeHCTBUSA

OO0menne:

BOCHIPUHHUMATh U (POPMYJIMPOBATh CYKJI€HHSI B COOTBETCTBUU C YCIOBUSMHU U
HenssMu  OOIIEHMsI, SICHO, TOYHO, T'PaMOTHO BbIpaXkaTb CBOK TOYKY 3pEHUS B
YCTHBIX U IMCBMEHHBIX TEKCTAX, JaBaTh IIOSICHEHMs 110 XOMY pELICHUs 3aJauyu,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peniaeMod 3aJauyd, BBICKA3bIBaTh MWJIEH, HAIEJCHHbIE Ha IIOMCK
pelIeHnsl, COIOCTABJIATh CBOU CYXICHUSA C CYXKICHUAMH JAPYIMX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMynHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IIPEICTABIATh PE3YJAbTAThl PEIICHUS 33J1a4, SKCIIEPUMEHTA, UCCIIECI0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHUS € Y4E€TOM 3ajad
NPE3eHTALMN U OCOOCHHOCTEN ayIUTOPHUN.

PeryasiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA



Camoopranuzanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEILICHUS 3a/1aud, BEIOMPATh CIIOCOO pEHIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJQJ€Th  HABBIKAMHU  TO3HABATENhHOM  peQuIeKCMU Kak  OCO3HaHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPH PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH PUUUHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON Y WHIWBHAYAIBHOU
paboThl mMpU pelmeHur Y4eOHBIX 3aja4y, MPUHUMATh Ie1b COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBAaTh B TPYyNMOBBIX (opMax paboThl (0OCykIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» H HHBIE), BBIIOIHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyeCTBO CBOEro BKJa/Ja B OOLIUU MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMO/ICHCTBUSI.

HNPEIAMETHBIE PE3YJIBTATDI

K konmy ob6yuenuss B 10 kjacce 0OydyarOIIMICS TOJYYUT CIECIYIOIINE
NpeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paldoueil MmporpaMMbl y4eOHOTO
Kypca «Anredpa ¥ Hauajga MaTeMaTHIECKOTO aHAITU3a:

Yucia 1 BHIYMCICHUSA

CBOOOJIHO OINEpPUPOBATHh MOHSATHUAMU: PAlMOHATBLHOE YHCI0, OECKOHEUHas
nepuoguyeckas ApoOb, MPOLEHTHI, HPPALMOHATBHOE YHUCIO, MHOXECTBa
palMOHANIbHBIX U JEHUCTBUTEIbHBIX YUCEN, MOYJIb JEHCTBUTEIBHOT O YUCIIA;

NPUMEHATh JPOOM W TPOIEHTHI JUIsl PEIICHUs NPUKIAIHBIX 3a1ad U3
Pa3IUYHBIX OTPACIIEN 3HAHUWN U PEaTbHOU KU3HU;

NPUMEHSThH NMPUOIMKEHHBIC BHIYUCIICHHUS, TPaBUIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY pPe3y/IbTaTa BbIYMCIICHU;



CBOOOJTHO OMEPHUPOBATh TMOHATHEM: CTENEHb C 1EJbIM [O0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOASILYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX YHUCEN JUISl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHMS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHDb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATh MOHATUSIMU: CHUHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHSTHUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUs PAlUOHAIBHBIX M JpOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUSAMH: MHOIOYIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHAThH
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENbs MaTpulbl 2 X 2 W €ero TIEOMETPUYECKHM CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHUTENss 2 X 2 JJid BBIUMCICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPEAENIUTENN JJII PELIeHUS CUCTEMBl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCJIE0BaTh ITOCTPOEHHBIE MOJEIH C IOMOLIBI0 MATpHUL] M OIpEAEIUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPaKEHUU;

BBITIOJIHATH MPE00PA30BAHMS YUCTOBBIX BHIPAXKEHHM, COAEpKALUX CTETIEHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBONCTBA norapumMoB TSt nmpeoOpa3oBaHUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHANIBHBIC, IMOKa3aTelIbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUUIECKUE (POPMYIIBI AJis TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CUTYallMd Ha S3bIKe€ ainreOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (DYHKITHNH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMMO3UIMS (QYHKIUNA, Tpaduk (QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOHO OMEpPUPOBATh MOHATHSAMH: YETHBIE M HEUETHbIE (DyHKUHUH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMBI (YHKIMHM, HAuOOJbIIee M HaUMEHblIee 3HaueHue (YHKIUH Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTeneM, rpaduk cTeneHHOW (QYHKIMU C HATYpadbHBIM M IEJIBIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BBEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GyHKIIMM, WX CBOMCTBA U TpaduKH, HCIOIH30BaTh MX TPAPUKUA I pEHICHUS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHMOCTEH TpU PEIICHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB M PeajbHOU
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJIBLHBIN pOCT, (hOpMysia CIOKHBIX MPOIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa,



CBOOOTHO OIEPUPOBATH MOHATHSIMU: MTOCIICIOBATEILHOCTD, CIIOCOOBI 3/ TaHHS
MIOCTIEIOBATEIBHOCTEH, MOHOTOHHBIE W OIPAaHWYCHHBIC ITOCIIEOBATEILHOCTH,
MOHUMATh OCHOBBI 3apOXJCHHS MaTEMaTHYECKOro aHalu3a KakK aHaiu3a
OECKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATH TOHATHUSIMH: HENPEPhIBHbIE (QYHKIWHA, TOUYKH
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIMS, HEMpEepbhIBHAs Ha OTPeE3Ke,
NPUMEHATH CBONCTBA HEMPEPBIBHBIX (DYHKITUH IS PEIICHUS 33714,

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: TIEpBas W BTOpas IPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYHCIISATH MTPOU3BOIHBIC CYMMBI, TIPOU3BEACHUS, YACTHOTO U KOMITO3HUIIUH
IBYX (DYHKIIH, 3HATH TPOMU3BOIHBIE DJIIEMEHTAPHBIX (DYHKIIHIA;

UCTIOB30BaTh TEOMETPUUCCKHA M (PU3MYECKHid CMBICT MPOWU3BOTHOW IS
peleHus 3a1ad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  TOHATHSIMH: MHOXECTBO,  OIEparuy  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapart JJisi ONUCaHUs PeabHbIX
IIPOIIECCOB U SIBICHUH, TIPH PEIICHUH 3a71a4 U3 APYTUX yU4COHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATHUSIMH: OIPEACIICHHE, TEeopeMa, ypaBHEHHE-
CJICZICTBUE, CBOMCTBO MaTeMaTHIECKOT'0 00BEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHBIE
ypaBHEHUS U HEPABEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBo yacoB

Ne i/ HaumeHoBaHMe pa3/iesioB U TeM NPOrpamMMbl Beero KonTtpoibHbie
padoTsbI
1 MHO)KeCTBO IENCTBUTENBHBIX Yyncesl. MHOrowieHsl. PanimonansHbie 24 1
ypaBHEHUs U HepaBeHCTBA. CHCTEMbl TUHEHHBIX YpaBHEHUN
2 Oynkiun u rpaduku. CreneHHas GyHKIUA C IETBIM TIOKa3aTeIeM 12 1
3 Apudmernueckuii KopeHb N-oit crenenu. ppanuoHaabHble ypaBHEHUS 15 1
4 [ToxazaTenpHas ¢pyHkuus. [lokazaTeabHbIe ypaBHEHUS 10 1
5 Jlorapudmuueckas GyHkius. Jlorapupmuueckue ypaBHECHHS 18 1
6 TpuronomeTpruyeckue BbIpaXEHUs U ypaBHEHUS 22 1
7 [TocenoBaTeIbHOCTH M POTPECCHH 10 1
8 HenpepsiBabie pynkiun. [Iponssoanas 20 1
9 [ToBTOpeHue, 06001IeHNe, CHCTeMAaTH3alMs 3SHAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBo 4acoB

Ne ni/mm TeMma ypoka KonTposabHbIe
Bcero
padoThI
MHoXxecTBO, olepaluu HaJl MHOXKECTBAaMH U UX CBOMCTBA 1
Juarpammer Ditnepa-Benuna 1
[IpumeHeHre TeopeTUKO-MHOKECTBEHHOTO anmnapara Jijisl peleH s 3a1a4 1
4 Panmonanbshele uncina. OObBIKHOBEHHBIE U JECSTUYHbIE JPOOU, POLIEHTHI, 0ECKOHEUHbIE 1
MIePUONYECKHUE TPOOH
5 Parnmonanbshele yncina. OObBIKHOBEHHBIE M JECSTUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE 1
MIePUONYECKHUE TPOOH
6 [Ipumenenue apoOeit U MPOIEHTOB I PEeLIeHUs MPUKIIAIHbIX 33124 1
7 [Ipumenenue apoOeit U MPOIEHTOB I PELICHHUS TPUKIIAIHBIX 33124 1
8 JelicTBuTenpHble ynca. PannoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1
9 ApugpmeTrueckue onepanuy ¢ A1eHCTBUTEIbHBIMUA YHCIAMU 1
10 Mopnynb IEMCTBUTENBHOIO YHACIIA U €I0 CBOMCTBA 1
11 [IpuOnmxEHHbIE BHIYMCIEHUS, IPABUJIa OKPYTJICHUS, IPUKUAKA U OLIEHKA pe3ysIbTaTa BIYMCICHUI 1
12 OCHOBHBIE METO/IbI PEIIEHUs LIEIbIX U IPOOHO-pAIMOHANIBHBIX YPaBHEHUH U HEPaBEHCTB 1
13 OCHOBHbBIE METO/IbI PEeIICHUs LIEbIX U IPOOHO-pAIIMOHAIEHBIX YPAaBHEHHI U HEPABEHCTB 1
14 OCHOBHBIE METOIbI PELLIEHUS LIEJIBIX U APOOHO-pAIlMOHATIbHBIX YPABHEHUN U HEPABEHCTB 1
15 MHorousieHsl OT OHOM NepeMEeHHON. JlereHne MHOro4IeHa Ha MHOTOWIEH C OCTaTKOM. Teopema 1
besy
16 MHorousens! ¢ nensiMu kodddunrentamu. Teopema Buera 1




17 Pemenue cucreM TMHEWHBIX ypaBHEHUM 1
18 Pemenne cucrem MMHEHHBIX ypaBHEHUN 1
19 Marpuiia cucteMsbl JUHEHHBIX ypaBHeHUH. OnpenenuTesib MaTPUIbl 2X2, ero TeOMETPUYECKUI 1
CMBICJI ¥ CBOMCTBA; BEIYMCIICHUE €T0 3HAYCHUS
20 Omnpenenurens MaTPUIBI 2X2, €ro TEOMETPUYECKUN CMBICT M CBOMCTBA; BEIYUCICHHUE €TI0 3HAYCHUS 1
21 IIpumeHeHue onpenenuTens A peleHUs] CACTEMBI IMHEWHBIX YPABHEHUN 1
22 Pemenue npuknaaHpix 3a1a4 ¢ HOMOIIBIO CUCTEMbI JIMHENHBIX YPAaBHEHUI 1
23 Pemenne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMbBI TUHEHHBIX YpaBHEHUH 1
24 Konrtponsnas padota: "PanuonanbHbele ypaBHeHHS U HepaBeHCTBA. CUCTEMBbI TMHEHHBIX 1
ypaBHeHUI"
25 OyHKIMs, ciocoObl 3a1anus GyHkuuu. Bzaumuo obpatasie pyHkimu. Kommnosuius GyHKImit 1
26 I'paduk pynkuuu. DnemMeHTapHbIC TPeoOpa3oBanus rpad@ukoB QyHKIUH 1
97 Ob6nactp onpeaeneHuss 1 MHOXeCTBO 3HadeHuid GyHkun. Hymu ¢ynkuuu. [IpomexyTku 3HaKk 1
MOCTOSTHCTBA
28 Yérapie n Heu€THBIe QyHknuu. [lepuoanueckue Gynkuuu. [IpoMexyTKn MOHOTOHHOCTH ()YHKIIUH 1
29 Maxkcumymbl 1 MEHUMYMBI pyHKIMK. Hanbonpiiee u HanMeHbliee 3HaueHue (yHKIUH Ha 1
MIPOMEKYTKE
30 JIuneliHas1, KBaJpaTU4Has U IpOOHO-THHEHHAs PYHKIIUH 1
31 DneMeHTapHOe UCCIIeI0BaHUE U MTOCTPOeHUE IpadUKOB 3TUX QYHKIUI 1
32 DJIeMEHTapHOE MCCIIeIOBAHNUE U TTOCTPOEHUE TPaPUKOB ATHUX (PYHKITHIT 1
33 Crenens ¢ 1enbM nokasareneMm. buaom HeroTona 1
34 Crenens ¢ nenbiM nokaszaresneMm. buaom Herotona 1
35 CrenenHas (yHKIMS ¢ HATYPAJIbHBIM U I1EJIBIM MTOKa3aTeaeM. EE€ cBoiicTBa u rpaduk 1
36 Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaguk” 1
37 ApupmeTrueckuii KOpeHb HATYpaJbHOI CTENIEHH U eT0 CBOICTBA 1




38 ApugpmeTnueckuii KOpeHb HaTYpaJbHOI CTENEHH U €ro CBOICTBA 1
39 [IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHUHN, COACPIKALINX CTEIICHH U KOPHH 1
40 [IpeoOpa3zoBaHus YKCIOBBIX BBIpAXKEHHUH, COIEPKAIIMX CTEIIEHN U KOPHHU 1
41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKALINX CTEIICHU U KOPHU 1
42 Wppaunonansabie ypaBHeHUs. OCHOBHBIE METO/IbI PEUICHUS UPPAIIMOHATIBHBIX YPAaBHEHUI 1
43 HppaunonansHble ypaBHeHUs. OCHOBHbBIE METO/Ibl PELIEHNUS UPPALIMOHATIBHBIX YPAaBHEHUI 1
44 Wppaunonansuble ypaBHeHUs. OCHOBHbIE METO/Ibl PELICHUS UPPALIMOHAIBHBIX YPABHEHUI 1
45 PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUN UPPALIMOHATIBHBIX YPAaBHEHUI 1
46 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUN UPPALIMOHATILHBIX YPaBHECHUH 1
47 PaBHOCHIIBHBIE NTEPEXO/Ibl B PEIIEHUU UPPALMOHAIBHBIX YPaBHEHUI 1
48 PaBHOCWMIIBHBIE NTEPEXOBI B PELLIEHUN UPPALIMOHAIBHBIX YPAaBHEHUN 1
49 CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHN KaK (PyHKIUU OOpATHOH CTENEHH C HATypaJIbHBIM 1
rokaszaTesieM
50 CaoiicTBa 1 rpaguK KOpHS N-0M CTENEeHN KaK QyHKIUKU 0OpaTHON CTENEHH C HATypaJIbHbIM 1
rokaszaTesieM
51 KonTponbhas pabora: "CBoiicTBa u rpaduk KOpHs N-oii cteneHu. MppaunoHanbHble ypaBHEHUS" 1
52 CreneHb ¢ paliMoOHaJIbLHBIM TIOKa3aTesaeM U e€ CBOMcTBa 1
53 CreneHsb ¢ pallMOHAIBLHBIM [IOKA3aTEIEM U €€ CBOWCTBA 1
54 Crenens ¢ palliOHATIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIHA, €€ CBOWCTBA U IpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIMUU A7 peIIeHUs] ypaBHEHHH 1
S7 HcnonpzoBanue rpaduka QyHKIUYU A5 peLICHUS] YpaBHEHUM 1
58 Iloka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/Ibl PELICHUS IIOKA3aTEIbHBIX YPABHEHUIH 1
59 Ioka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/Ibl PELICHHUS TIOKA3aTENbHbBIX YPAaBHEHUI 1
60 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/BI PELIECHUS MOKA3aTEIbHBIX YpaBHEHUN 1




61

Konrtponsnas padora: "[lokazatensHas Gpynkius. [TokasatenbHble ypaBHEHHS "

1
62 Jlorapudwm gucia. CBoiicTBa Jlorapugpma 1
63 Jlorapudm uuncna. CoiicTBa jorapupma 1
64 Jlorapudm uucna. CoiicTBa jgorapudpma 1
65 JlecaTUYHbIE U HATypaJIbHBIC JIOTAPHU(PMBI 1
66 JlecaTUuHBIC W HaTYpaJIbHBIE JTOTapU(PMBbI 1
67 [IpeoOpaszoBaHue BhIpaKEHUH, COIEPIKAIIMX JTOTapUPMBbI 1
68 [IpeoOpazoBaHue BEIpAKEHUH, COAEPKAIIUX JTOTAPHPMBI 1
69 [IpeoOpaszoBaHme BhIpaXEHUM, COIEPKAIIMX JTOTapUPMBbI 1
70 Jlorapudmudeckas GyHKIMA, €€ CBOKWCTBA U rpaduK 1
71 Jlorapudmuueckas GyHKIH, €€ CBOMCTBA U TpapuK 1
72 Hcnonb3oBanue rpaduka GyHKINUU A7 pEHICHUs] ypaBHEHHUHA 1
73 Hcnonb3oBanue rpaduka GyHKIUU ) pEHICHUS YPAaBHCHHUI 1
74 Jlorapudmuueckue ypaBHeHH. OCHOBHBIE METOBI PEIICHUS JIOTapu(PMUUIECKUX YpaBHEHHH 1
75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YPaBHEHHUH 1
76 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI PELICHUS JIOTapU(PMUUECKUX ypaBHEHUI 1
77 PaBHOCHIIBHBIE IEPEXO/Ibl B PEIICHUH JOrapU(PMUUECKUX YPAaBHEHUH 1
78 PaBHOCHIIBHBIE TIEPEXOIbI B PEIICHUH JIOTApU(PMUUECKUX YPAaBHEHUH 1
79 KonTponbhas pabora: "Jlorapudpmuueckas pynkuus. Jlorapupmudeckue ypaBHeHUs " 1
80 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC YMCIIOBOTO apryMEHTa 1
81 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC YUCIIOBOTO apryMEHTa 1
82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOT'O apryMeHTa 1
83 ApKcHHYC, apKKOCHHYC M apKTAHI'€HC YMCIOBOTO apryMeHTa 1
84 Tpuronomerpudeckas OKpy>KHOCTb, ONpeeNICHHE TPUTOHOMETPUYECKUX (PYHKIMH YHCIIOBOTO 1




aprymMeHra

TpuronomeTrpuyeckas OKpy>KHOCTb, OIPEIEICHHE TPUTOHOMETPUUYECKUX PYHKIIUN YHCIOBOTO

85 1
apryMeHra
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
90 [IpeoOpazoBaHre TPUTOHOMETPUUECKHUX BBIPAKCHHUMA 1
91 [IpeoOpa3oBaHne TPUTOHOMETPUIECKUX BBIPAKESHUIN 1
92 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKECHUI 1
93 [IpeoOpa3oBaHre TPUTOHOMETPHUSCKHUX BBIPAKCHUN 1
9 Pemrenne TpuroHOMETPUYECKUX YPaBHEHUH 1
95 Pemienne TpUroHOMETPUYECKUX YPABHEHUN 1
96 Penrenne TpUroHOMETPUYECKUX YPaBHEHHUN 1
97 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUM 1
98 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemrenne TpUrOHOMETPUYECKUX YPaBHEHHUN 1
100 Pemenne TpuroHOMETPUIECKUX YpaBHEHUM 1
101 Kontponbnas padota: "TpuronoMeTpuyeckie BbIpaXKeHUS U TPUTOHOMETpUYECKUE ypaBHEHUS" 1
102 IlocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHMs ITOCIEI0BAaTEIbHOCTENH. MeTol MaTeMaTHIECKON 1
WUHIYKIUH
103 MOHOTOHHBIE U OTpaHUYEHHBIE MTOC/Ie0BaTebHOCTU. McTopust anann3a 6€CKOHEUHO MaJlbIX 1
104 ApubmMernueckas Iporpeccus 1
105 I'eomeTpuueckas nporpeccus 1
106 BeckoneuHO yObIBaromasi reoMeTpUIeCKas MPOTPECCHs 1




107 CymMa 6eckOHEeuHO yOBIBaIOIIEH reOMeTpUIecKOoil mporpeccun 1
108 JInHEeNHbIN 1 SKCIOHEHIMAIBHBIA pocT. Yuciio €. dopmyna CI0KHBIX TPOLICHTOB 1
109 JIvHeHBIN 1 SKCTIOHEHIIMAIbHBINA poCT. Hucio e. @opmyna Cl0KHBIX MPOILEHTOB 1
110 Hcnonb30BaHue MPOrpeccuu Ui pelieHns pealbHbIX 3a/1a4 MPUKIJIAJHOIO XapaKkTepa 1
111 Kontposnbnas padota: "[locinenoBarenbHOCTH U iporpeccun” 1
112 HenpepsiBHBIC (DYHKITMN ¥ KX CBOHCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB (HyHKIIUH 1
114 CpoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1
116 Metoa HHTEPBAJIOB IS PEIICHUS HEPABEHCTB 1
117 MeTtoa MHTEpBaOB ISl pELIEHNs HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl PELLICHUS] HEPABEHCTB 1
119 [IpumeHeHne CBONMCTB HEMPEPHIBHBIX ()YHKIMH JIJIST PEIICHHMS 3a1a4 1
120 [IpumeHeHne CBOWCTB HEMPEPBHIBHBIX (DYHKLUH JIJIsl peIIeHUs 3a/1a4 1
121 [epBast u BTopas Npou3BOIHbIC (HYHKIIUU 1
122 OnpeneneHne, reOMETPUIECKHA CMBICI TIPOU3BOTHON 1
123 Onpenenenue, GU3NUECKUN CMBICT IPOU3BOAHOMN 1
124 VYpaBHeHHE KacaTelbHOU K TpaduKy GyHKIUN 1
125 VYpaBHeHHE KacaTeabHOU K rpa@uKy GyHKIUN 1
126 [Tpou3BogHBIC dTIEMEHTAPHBIX ()YHKITHI 1
127 [Ipou3BoHbIE 37IEMEHTAPHBIX QYHKLIUI 1
128 [IpousBoHast CyMMBI, TPOU3BEAECHUS, YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
129 [Ipou3BogHAs CyMMBI, TPOU3BEICHHSI, YACTHOTO U KOMITO3HIIMH (PYHKITUI 1
130 IIpousBoHast CyMMBI, TPOU3BECHHS, YaCTHOI'O M KOMIO3ULINUU (QYHKIUH 1




131 Konrtponsnas padora: "[IpousBonnas” 1 1
132 [ToBTOpenue, 0600IIeHNE, CcTeMaTH3anus 3HaHui: ""Y paBHeHUS " 1
133 [ToBTOpeHME, 0000IIEHNEe, CUCTEMAaTH3aIMs 3HaHu: "D yHKIUN" 1
134 HtoroBas koHTponbHas paboTa 1
135 HroroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpeHmE, 0600MIEHNEe, CUCTEMATH3AIIHS 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METONYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YAEHUKA

VYyeonuk: [11.A. Amumos, FO.M. Konsirun u ap. AnreOpa u Hadana matematudeckoro ananmusa 10-11, 6a3oBblii u
yrayosneHHsl ypoBHH MockBa «IIpocBemienue» 2019r.

METOINYECKHUE MATEPHUAJIbBI V1A YUUTEJIA

[Toypounsle mnanbl kK yaeouuky I1.A. Anumos, FO.M. Komsirun u ap. AnreOpa u Hauajga MaTeMaTHYeCKOro
ananusa 10-11 k.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/

http://school-collection.edu.ru/catalog/rubr/20d24a72-da33-4f33-9357-68876b0c1bc5/118201/
https://uchi.ru/teachers/lk/main

https://infourok.ru/

HNuTepuer-pecypcesl:
https://fipi.ru — Caiit ®enepanbHOro HHCTUTYTA MEIATOTHYCCKUX H3MEPEHHIA
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege— OtkpsiThiit Oank 3amanuii EI'D

https://www.problems.ru — MarepreT-npoekt «3amadm»


https://myschool.edu.ru/
http://school-collection.edu.ru/catalog/rubr/20d24a72-da33-4f33-9357-68876b0c1bc5/118201/
https://uchi.ru/teachers/lk/main
https://infourok.ru/

https://resh.edu.ru — Poccuiickast 371eKTpOHHAs IIKOJIA

http://school-collection.edu.ru/— Enunas xomiexius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB






