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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpEIHEro oOuero odpa3oBaHus,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU ainreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JI0Ka3bIBATh
YTBEPXKACHUSI C MOMOILBIO MHAYKIMM U pacCy’kAaTh JEAyKTHBHO, HUCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAalUH,
WUHTEPHpPETAllUd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUMN
(GOpMHpPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEJBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT AEATEIbHOCTHBIN NPUHIIUI 00y4YEHUS.

B crpyktype yweOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOTrO
aHaJIM3a» BbIIEJIEHBI CIEAYIOIIUE COAECPKATENbHO-METOAUYECKUE TuHUMU: «Yucna
U BBIUUCIICHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBINA
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka m apyrue. [lo Mepe Toro kak oOydarommecs OBIaJeBarOT Bcé Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEaTbHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HATypalbHbBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYra HCIONb3yEeMBIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNyuHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3anad. B
pesynbTaTe OOydYarolIvecss OBJIAJCBAIOT PA3IMYHBIMA METOJIAMHU  PEIICHUS
palMoOHaIbHBIX, HMPPAIMOHAIBHBIX, TOKA3aTCbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE yMEHHS IIHMPOKO HCIOJIB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DyHKIUH.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npearaet 3(P(EKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaduKW» TECHO
NEeperuieTaeTcs ¢ APYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJIS pelIeHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX O00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Puryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACIO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaroniyecs: y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HaHUN U pPeaIbHOM KU3HMU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKiui.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuueckuin CMBICI VMHTErpaa. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHUN. MareMmatuyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXHy TMOHIATHIMH, (DOpMyIHpPOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYMCIIEHUS €ro 3HA4YCHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.



YpaBHeHHS U HEpaBeHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMH: HPPALUOHAIIBHBIE, MMOKAa3aTEJIbHBIE U
Jorapu(MHUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW MIpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMyJIbI Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATUSMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

NPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXkKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBATh peajlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHNs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH ITOJy4YECHHBIM pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dynxumi;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajms3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaOOJbIlIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HETPEPbIBHOW Ha
OTpE3KE;

WCIIOB30BaTh MPOU3BOAHYIO JUIsI HAXOXKACHUSA HAWIIY4IlIEero pEeueHus B
NPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAJIbHO-DKOHOMMYECKHX, 3ajadax, I



OTpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QOopMyJiol WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmyie Herotona-JIeitbnuna;

HAXOAMTD IJIOMIAAN TNIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHUYECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB u (undgposbie)

KonTpoabHbie
n/n TeM MPOrpaMMbl Bcero
padoThI

oOpa3oBaTejibHbIE
pecypchbl

MHoXecTBO
JIEHCTBUTEIIHLHBIX YHCE]L.
MHOTrO4JICHEL.
PaunonansHbie ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI
JINHEMHBIX YPAaBHECHUI
OyHKIMH U TPpadUKH.
2 Crenennast pyHKIHS C 12 1
IICIBIM ITOKa3aTeIeM

Apudmernueckuii KOpeHb N-
3 Oif CTEIICHH. 15 1
HppanmonansHble ypaBHEHUS

[TokazarenbHast QyHKIHSL. 10 1
[TokasarenpHble ypaBHEHUS

Jlorapudmuueckas GyHKIUS.
5 Jlorapupmuueckue 18 1
YpaBHEHHUS

T
PUTOHOMETPUUCCKHUEC 29 1

BBIPA)KEHMS U YPAaBHEHHUSI

[TocrnenoBarensHOCTH U
HpOrpecCHu

HenpepriBHble QyHKITNN. 20 1
[IpousBoaHas

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 136 10




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB u (undgposbie)
n/n TeM MPOrpaMMbl Bceero KonTpoasmkie oOpa3oBaTejibHbIE
padoThI pecypest

HccnenoBanue GpyHKINM ¢ 29 1

MOMOIIIBIO TTPOU3BOTHON

[TepBooOpasHas 1 HHTETpa 12 1

I'paduxu

TPUTOHOMETPHUIECKHUX

GbyHKIHHA. 14 1

Tpuronomerpuueckue

HEpaBEHCTBA

HppauunonansHsle,

MOKa3aTeIbHbIC U 24 1

JorapuMUICCKHe

HEpaBEHCTBA

KomriekcHbie ncia 10

HatypanbHble u iensle uncia 10

Cucremsl parmoOHaIbHBIX,

UPPaIMOHATEHBIX

MOKa3aTeIbHBIX U 12 1

JorapuPMUIecKux

ypaBHEHUH

3ajauu ¢ mapameTpamu 16 1

[ToBTOpenue, 06001IeHNE, 16 2

CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 136 10

10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KoHnTpoJbHbIe

Bcero
padoThI

JlaTa
U3YYeHUS

MHo0k€ecTBO, ONepauy Hajl
MHO>KECTBaMH M X CBOMCTBA

02.09

Huarpammsl Ditniepa-Benna
[IprMmeHeHue TeopeTHKo-

MHOXXECTBCHHOT'O allliapara IJis
pEeUICHUA 3a1a4

03.09

04.09

PanuyonansHBIC YKCA.
OOBIKHOBEHHBIE U JIECITUYHbBIE
JpoOH, TIPOLICHTHI,
OCCKOHEUYHBIC MTEPUOTUICCKUE
Ipodu

05.09

PanuonansHBIC YKCIA.
OOBIKHOBEHHBIE U JE€CITUYHBIE
IpOoOH, TIPOLIEHTHI,
OecKOHEUYHbIEC IEPUOANYECKUE
npodu

09.09

[Ipumenenue npobeit u
HPOLIEHTOB IS PEIICHUS
NPUKJIAIHBIX 3a/1a4

10.09

[Ipumenenue npobeit u
MPOLEHTOB JIJISI PEIECHUS
MPUKJIAJIHBIX 3a7a4
JlelicTBUTENIbHBIEC YHCIIA.
Panmonanbueie u
HppaloHaJbHbIC YHCTIa
ApudmeTndeckue oneparuu C
JIEMCTBUTEIIBHBIMH YK CIaMU

11.09

12.09

16.09

10

Mopyie NEeHCTBUTEIBHOTO
YHUCla U €ro CBOMCTBA

17.09

11

[TpuGnuxEHHbIE BEIYMCIICHUS,
IIpaBUjIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA pe3ysbTaTa
BBIYNCIICHUN

18.09

12

OCHOBHBIG METOAbI peH_IeHI/ISI
IEJIBIX U APOOHO-

19.09




paloHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

13

OcHOBHEBIE MCTOJbI pCHICHUA
LEJbIX U APOOHO-
palMOHAIbHBIX YPABHEHUHN U
HEPaBEHCTB

23.09

14

OcHOBHEBIE MCTOJbI pCHICHUA
HENBIX U APOOHO-
palMOHAIbHBIX YPABHEHUHN U
HEPABEHCTB

24.09

15

16

17

MHoro4seHsl OT OAHOM
nepeMeHHoi. Jlenenue
MHOTrOYJIEHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOro4sIeHbI C HEeTBIMU

koo dunmentamu. Teopema
Buera

Pemenue cucrem IMHERHBIX
ypaBHEHU

25.09

26.09

30.09

18

Pemenne cucrteM TUHENHBIX
YpaBHEHUU

01.10

19

Marpuna cuctemsl JIMHENHBIX
ypaBHeHUH. Omnpeenurenb
MaTpHIII 2%X2, eT0
F€OMETPUYECKUN CMBICT U
CBOMCTRA; BBLIYUCICHUE €r0
3HAUYCHUSA

02.10

20

Ornpenenurens MaTPUILLI 2%2,
€ro reOMETPUYECKHI CMBICIT U
CBOWCTRBA; BRIYUCICHHUE €r0
3HAYCHUS

03.10

21

22

23

[Ipumenenue onpenenuTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPABHEHUN

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOUIBIO CUCTEMBI IMHEUHBIX
ypaBHEHUU

Pemenue npuknaaHeix 3ama4 ¢
MTOMOUIBIO CUCTEMBI IMHEWUHBIX
YpaBHEHUU

07.10

08.10

09.10

24

Kontponbnas padoTa:

10.10




"PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEUHBIX ypaBHEHU"

25

OyHKIHS, CITOCOOBI 3aIaHUS
¢ynkuuu. Bzaumnao obpatHbie
¢ynknuu. Kommnosunus
byHKIMA

14.10

26

I'padux pynkumu.
DnemMeHTapHbIe
npeoOpa3oBanus rpaguKoB

byHKIUI

15.10

27

OO6nacth onpeneneHus u
MHOXECTBO 3HaYCHUH
¢ynkuuu. Hymn ¢pysnknmm.
[IpomexyTku 3HaK
IIOCTOSIHCTBA

16.10

28

Ué&rHble 1 HEYETHBIC (QYHKITHH.
[lepuonnyeckue GyHKIHN.
[IpomexxyTK MOHOTOHHOCTHU
byHKIMHA

17.10

29

30

31

MakcuMyMbl 1 MUHUMYMBbI
¢yuxun. Hanbonpiiee u
HauMEHbIIIee 3HaYCHUE
(GYHKIIMM Ha IPOMEXKYTKE

JInHeinas, KBapaTu4dHas U
IpoOHO-NUHENHas QyHKIUU

SHCMGHTapHOC HCCICIOBAaHUC U

HOCTPOCHHE TPaAPHUKOB ITHX
byHKIHI

21.10

22.10

23.10

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U

MOCTpOEHNE TPaPUKOB ATHX
byHKIUI

24.10

33

34

35

CrerneHb ¢ [elabIM
nokasaresieMm. buaom HeroToHa

CreneHs ¢ 11eJIBIM
nokazarenieM. bunom HrroToHa
CrenenHast GQyHKIUS C
HATypaJbHBIM U 1EJIbIM
nokazateneM. E€ cBoiicTBa U

rpaduk

06.11

07.11

11.11

36

Kontponbnas padoTa:

12.11




"Crenennas pyuknus. Eé
cBoiicTBa U rpaduk"”

37

Apudmernueckuii KOpeHb
HAaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

13.11

38

39

40

Apudmerndeckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBa

[TpeobpazoBanus YHCIOBBIX
BBIPpXECHHI, COJIepIKaLINX
CTETNeHU U KOPHU
[TpeobpazoBaHus YHCIOBBIX
BBIpXCHHI, COJIepIKaINX
CTETNEeHH U KOPHU

14.11

18.11

19.11

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIICHU U KOPHU

20.11

42

43

44

HppanmonaibHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLIEHUS
MPPALMOHAIBHBIX YPaBHEHUI

HppanmoHanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
UpPpaLMOHATILHBIX YPaBHEHUM

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
UppalMOHATIBHBIX YPAaBHEHUN

21.11

25.11

26.11

45

PaBHOCWIIBHBIE ITEPEXO/BI B
PELICHUH UPPaLUOHAIbHBIX
YpaBHEHUU

27.11

46

PasHOCHIBHEBIE nepexoanl B
PEIICHNHU NPPALIMOHAIBHBIX
ypaBHEHUU

28.11

47

48

49

PaBHOCHITBHBIE IEPEXO/BI B
PEIICHNHU NPPAlIMOHAJIBHBIX
ypaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/BI B
pELICHUHN UPPALUOHAIBHBIX
YpaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if
CTETIEHU KaK (PyHKIIUU
00paTHO CTETeHu ¢

02.12

03.12

04.12




HaTypaJIbHBIM I1OKa3aTCJICM

50

CgoiicTBa u rpaduk KOpHs N-0if

CTETIeHU KaK (yHKLIUU
00paTHOM CTENEeHu C
HATypPaJbHBIM ITOKa3aTeIeM

05.12

51

52

53

KonTponbsHas pabora:
"CBoiicTBa u rpaduk KOpHs N-

oi1 crenenu. MppanuonanbHble

ypaBHEeHHUA"

CrerneHb ¢ pairOHaJIbHbBIM
IoKa3areJjieM B €€ CBOMCTBA

CrernieHb ¢ pairOHaJIbHbBIM
rokKa3arejieM U €€ CBOMCTBA

09.12

10.12

11.12

54

55

56

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

[TokazarenbHast pyHKIMS, €
CBOMCTBA U Irpaduk
Hcnonb3oBanue rpaduka
GYHKIUY IS peleHUs]
YpaBHEHUU

12.12

16.12

17.12

57

Hcnonws3oBanue rpadpuka
GYHKIUM JUIS] peLIeHUs
YpaBHEHUU

18.12

58

59

60

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeJIbHBIX YPAaBHEHHU

IToka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METOBI PELLICHUS
IIOKa3aTeJIbHBIX YPAaBHEHHU

IIokazarenpHBIC YpaBHCHUA.

OcHOBHBIC MCTOJbI pCHICHUA
MNOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

19.12

23.12

24.12

61

KonTponbhas pabota:
"[TokazarenpHast QyHKITHS.
[loka3zarenbHble ypaBHEHUS"

25.12

62

63

Jlorapudm uucna. CBoiicTBa
norapupma
Jlorapudm umncna. CoiicTBa
aorapudpma

26.12

08.01

64

Jlorapudm uucna. CoiicTBa
Jorapudpma

09.01




65

JlecATUYHBIC U HATYpaJIbHBIC
sorapuhMbl

13.01

66

67

68

JecsTuuHble U HaTypaJIbHbIC
J0rapupmbl

[IpeoOpa3zoBaHue BhIpaXKEHUH,
coJieprKalux Jorapudmol
[IpeoOpa3zoBanue BhIpaKEHUH,
coJieprKalux Jorapudmol

14.01

15.01

16.01

69

70

71

[IpeobpazoBanue BoIpaxeHUH,
coJep KaIX Jorapu(mol
Jlorapudmuueckas GyHKUIUA,
e€ cBoiicTBa U rpaduk
Jlorapugmuueckas GpyHKIus,
e€ cBoiicTBa U rpaduk

20.01

21.01

22.01

72

73

74

75

Hcnonb3oBanue rpaduka
(GyHKIMY 1715 pelIeHust
YpaBHEHU I

Hcnons3oBanue rpaduka
GYHKIUM JUIS] peLIeHUs]
ypaBHEHUU

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX YpaBHEHUIN

Jlorapudmuueckre ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHUIN

23.01

27.01

28.01

290.01

76

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
Jgorapu(pMUUECKUX YpaBHEHHM

30.01

77

78

79

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

PaBHOCHIIBHBIE IEPEXO/BI B
peIIeHUH JToTapu(PMUIECKUX
ypaBHEHUU

KonTtponbHas pabora:

"Jlorapudmuueckast pyHKIUS.
Jlorapugmuueckue ypaBHeHUs"

03.02

04.02

05.02

80

CuHyc, KOCUHYC, TAHT€HC 1
KOTaHT€HC YHUCIIOBOTO
apryMmeHra

06.02




81

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHra

10.02

82

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
apryMeHTa

11.02

83

84

85

86

87

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra
Tpuronomerpuueckas
OKPY>KHOCTb, OIpE/IeTICHHUE

TPUTOHOMETPHUYECKUX (YHKIIUN

YHUCJIOBOT'O apryMEHTa

Tpuronomerpuueckas
OKPYHOCTb, OIIpe/IeJICHHE

TPUTOHOMETPHUYECKUX (YHKIIUN

YHUCIIOBOTO apryMeHTa
OCHOBHBIE
TPUTOHOMETPHYCCKHE
bopMmybI

OcCHOBHEBIC
TPUTOHOMETPHYECKHE
bopMmybI

12.02

13.02

17.02

18.02

19.02

88

OCHOBHBIE
TPUTOHOMETPHICCKHE

bopMyJIbI

20.02

89

90

91

OcHoBHbIE
TPUTOHOMETPHUYECKHE
bopMyJIbI
[IpeobpazoBanue
TPUTOHOMETPUUYECKHX
BBIPKECHUI

[IpeobpazoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI

24.02

25.02

26.02

92

[Tpeobpa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUI

27.02

93

[TpeoOpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAXKEHUI

03.03




94

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUU

04.03

95

96

97

Peuienne TpuroHOMeTpUYECKUX
YpaBHEHUU
Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHU U

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUU

05.03

06.03

10.03

98

99

100

Pewienne TpuroHOMeTpUYECKUX
YpaBHEHUU

Pemenune TpuroHoMeTpuuecKux
ypaBHEHUU
Pemenne TpuroHOMeTprU4YECKUX
ypaBHEHUU

11.03

12.03

13.03

101

KonTtponsnas pabora:
"TpuroHoMeTpuyecKue
BBIPKEHUS U
TPUTOHOMETPHUUYECKHE
ypaBHeHuUs"

17.03

102

ITocimenoBaTeabHOCTH, CLIOCOOBI
3aJIaHUs MOCJIEA0BATEILHOCTEN.
MeTtox MaTeMaTHUEeCKOM
WHIYKIHH

18.03

103

104

MOHOTOHHI)IG n OFpaHquHHBIG
nocieaoBaTenbHoCTH. VcTopus
a”HaIM3a 0ECKOHEYHO MAaJIbIX

Apudmernueckas mporpeccus

19.03

20.03

105

106

107

I'eomerprueckas nporpeccust
Beckoneuno yOsIBaromas
F€OMETPUYECKAsI IPOTPECCUS
CyMmmMma 6eCKOHEYHO
yObIBaro1Ieii reoMeTpu4ecKoit
IIPOrPECCUU

31.03

01.04

02.04

108

JIvuHeiHbI u
SKCHOHEHIIMAIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

03.04

109

JIMHEeHHbBIN 1
AKCIOHEHIIMATBHBIN POCT.
Yucno e. DopMya CIOKHBIX
MPOLICHTOB

07.04




Hcnons3oBanne Imporpeccuu

110 JUTSL pEIIEHUs PeaTbHBIX 3a]1a4 08.04
MPUKIIATHOTO XapaKTepa
KonTtponsHas pabora:

111 "[locnenoBaTenbHOCTH U 09.04
nporpeccun”
HenpepbiBHBIC QYHKIIUN U HX

112 Pep dym 10.04
CBOICTBa
Touka pa3pbiBa. ACUMITOTHI

113 PP : 14.04
rpaduxkoB QyHKIMI
CaoiicTBa GyHKIMIMA

114 by 15.04
HENPEPBIBHBIX HA OTPE3KE
CaoiicTBa GyHKIMIHA

115 dym 16.04
HENPEPBIBHBIX HA OTPE3KE
MeTton uHTEpBAIOB IS

116 A THTTEpBEIon A 17.04
pellleHns HEPABEHCTB
Meto UHTEPBAIOB AJIst

117 L HIETEpBATIOn A 21.04
pEIICHUS HEPABCHCTB
Meto1 UHTEPBAIOB AJISt

118 AL TIHTTEPBAIOB 22.04
pEIICHUS HEPABCHCTB
IIpuMeHeHne CBOMCTB

119 HENpepbIBHBIX QYHKIMHA 115 23.04
pelieHus 3aaaq
[IprMeHeHne cBOWCTB

120 HENpepbIBHBIX QYHKIMHA 115 24.04
pelieHus 3aaaq
IlepBas 1 BTOpasi NpOU3BOIHBIE

121 P P TIPOHIBEOX 28.04
byHKIMHA
Onpenenenue,

122 F€OMETPUUECKUNA CMBICTT 29.04
IIPOU3BOJHOMN
Onpeaencaue, GU3MICCKUN

123 pea uie 30.04
CMBICTT POU3BOAHOMN
VYpaBHEHHE KacaTeIbHOU K

124 P 05.05
rpaduxy pyHKINN
YpaBHEHHE KacaTelbHOU K

125 P 06.05
rpaduxy pyHKUINN
[IpousBoIHBIE dTIEMEHTAPHBIX

126 POHSBROA P 07.05
byHKIUI

127 [Tpon3BoHBIC STIEMEHTAPHBIX 08.05




byHKIMA

[IponsBoHasA CyMMBI,

128 IIPOU3BENICHUS, YACTHOTO U 1 12.05
KOMITO3UIINH (PYHKITHIA
[Tpou3BoHAs CyMMBI,

129 MIPOU3BEICHHUS, YACTHOTO H 1 13.05
KOMITO3UIINH (PYHKITHIA
[Tpou3BoHAs CyMMBI,

130 MIPOU3BEICHHUS, YACTHOTO H 1 14.05
KOMITO3UITUH (DYHKITHIA

131 KoHnTponpHas padora: 1 1 15.05
"IIpousBoaHas"
[ToBTOpenue, 06001ICHNE,

132 cHUCTEeMaTH3aIlusl 3HAHH: 1 19.05
"VpaBHeHus"

133 Bcepoccuiickas mpoBepovHas 1 20,05
pabora

134 Wrorosas koHTpoJsibHasA paboTa 21.05

135 Wrorosas koHTposibHasA paboTa 22.05

136 [ToBTOpEHwMe, O606I.L[€HI:IG, 1 23.05
CUCTeMAaTH3aIHsl 3HAaHHHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KITACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acosB

KoHTpoJbHbIe

Bcero
padoThI

JlaTa
U3y4eHust

[IpuMeHeHne Npou3BOIHON K
UCCIIEIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

02.09

[IpumeHeHue nporu3BOIHON K
WCCJICIOBAaHMIO (DYHKITUI Ha
MOHOTOHHOCTH U 3KCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (GYHKITHI Ha
MOHOTOHHOCTH U 3KCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

HCCIICOJOBAHUIO (1)YHKI_[I/II7[ Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

03.09

04.09

05.09

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

09.09

10

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

Haxosxnenne HauOombIIero u
HaVMEHBILIETO 3HAYCHUS
HEenpepbrIBHON (QYyHKIIUU HA
OTpE3Ke

Haxosxnenne HauOombIIero u
HaVMEHBILIETO 3HAYCHUS
HenpephIBHON (QYHKIIUU HA
OTpE3Ke

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKIUHU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HENpepbIBHON (PYHKLUHU HA
OTpe3Ke

10.09

11.09

12.09

16.09

17.09

11

Haxoxnenne HanOoJIbIIero u
HANMMCHBIICTO 3HAUYCHU S

18.09




HEenpephIBHON (QYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIMHU HA
OTpe3Ke

19.09

13

14

15

16

17

[IpuMeHeHne npou3BOHOM IS
HaXO0X/I€HUS HaWIy4IlIero
pelIeHNs B IPUKJIAJAHbIX 33/1a4ax

[IpumMeHeHue MPOU3BOTHOM JIJIst
HAXO0X/ICHUS HAWITY4IlIero
pelieHus B MPUKIIATHBIX 3a/1a4ax

[IpumeneHne Mpon3BOTHOM ISt
OIIpeJIeTICHUs] CKOPOCTHU U
YCKOpEHHs IIpoliecca, 3aJaHHOTO
dbopMmyIt0ii miu rpaduKoM
[IpumeneHne MPON3BOTHOM ISt
OIIpeJIeTICHUs] CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOTO
bopmyoit i rpaduxkom

Komnozunus ¢pyHkui

23.09

24.09

25.09

26.09

30.09

18
19

Komnozumus GyHkiuii

Komnozumus GyHkimii

01.10
02.10

20

21

22

['eomeTrpuueckue oOpassl
YpPaBHEHU HA KOOPJUHATHOMN
IJIOCKOCTH

['eomerpuueckue oOpassl
YPaBHEHUN Ha KOOPIAUHATHOU
IUIOCKOCTH

KonTtponbHas pabora:
"HccnenoBanue GyHKIHNA C
MOMOUIbIO IPOU3BOAHOMN"

03.10

07.10

08.10

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

09.10

24

25

[TepBooOpazHbIe AIEeMEHTaAPHBIX
bynkumid. [TpaBuna HaxoxXaeHUS
MepBOOOPa3HBIX
[TepBOOOpa3HbBIE NTEMEHTaPHBIX
bynkuii. [IpaBuina HaXOXACHUS
epBOOOPa3HBIX

10.10

14.10

26

Hurerpai. I'eomerpudeckuii

15.10




CMBICJI HHTEIrpaia

27

28

29

Brerurcienue onpeaenéHHOro
uHTerpana no ¢popmyine Hetorona-
JleitOHua

Brruncnenue onpenenéHHOro
uHTerpana no popmysne Horotona-
JleitOHua

[TpumeHneHue uHTErpaia s
HAXO0XJIEHHUS TUIoHIaied TIOCKUX
¢buryp

16.10

17.10

21.10

30

[IpumeHnenue uHTEerpana s
HaXO0XEeHUs 00bEMOB
TEOMETPUUYECKUX TEI

22.10

31

32

33

[Ipumeps! pemenuin

Qg depeHInaIbHbIX ypaBHEHUN
[Tpumeps! perieHui
muddepeHIMaTbHBIX YpaBHEHUI
MaremaTrnueckoe MOAECIMPOBAHUE

pEaNbHBIX MTPOIECCOB C MOMOIIBIO
g depeHIMaIbHbIX ypaBHEHUN

23.10

24.10

06.11

34

KonTpomnbHnas padora:
"IlepBoobOpazHas u unTerpan”

07.11

35

36

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpaQuKu
Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduKu

11.11

12.11

37

38

39

Tpuronomerpuyeckue QyHKIHH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduKu

13.11

14.11

18.11

40

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUU
C IIOMOIIBIO TpI/IFOHOMCTpI/I‘-ICCKOI\/II
OKPY>KHOCTH

19.11

41

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUU
C TTIOMOUIBIO TPUTOHOMETPHUYECKOM
OKPYXHOCTHU

20.11




Ot60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH

42 . 21.11
C TIOMOIIIbIO TPUTOHOMETPUUECKON
OKPYXHOCTHU
Ot60p KOpHEH
TPUTOHOMETPUYECKHUX YpaBHEHUI

43 R P 3 25.11
C TIOMOIIIbIO TPUTOHOMETPUUECKON
OKPYXHOCTHU
Pemienue TpuroHomMeTpuyECKuX

44 P R 26.11
HEPABCHCTB
Pemenne TpuroHoMeTprUecKux

45 P P 27.11
HEPABCHCTB
Pemenne TpuroHoMeTpruuecKux

46 P P 28.11
HEPABEHCTB
Pemienne TpuronomeTpuyeCcKux

47 P R 02.12
HEPABCHCTB
KoHntponbHas pabora: "I'paduku

48 TPUTOHOMETPHUCCKUX (PYHKITHIA. 03.1
Tpuronomerpuueckue '
HepaBeHcTBa"
OcCHOBHBIE METOIBI PEIICHUS

49 P 04.12
MOKa3aTeIbHBIX HEPABEHCTB
OcCHOBHBIE METOIBI PEIICHUS

50 P 05.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

51 P 09.12
MOKAa3aTeIHbHBIX HEPABESHCTB
OcCHOBHBIE METOIBI PEIICHUS

52 P 10.12
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS 1112
norapu(pMHUUECKUX HEPABEHCTB '

54 OCHOBHBIE METOJIBI PEIICHUS 1912
jorapu(pMUUECKUX HEPABEHCTB '

55 OCHOBHBIE METOIBI PEIICHUS 16.1
norapupMHUUECKUX HEPABEHCTB '

56 OCHOBHBIE METOJIBI PEIICHUS 1712
norapu(pMHUUECKUX HEPABEHCTB '
OCHOBHBIE METOJIBI PEIICHUS

57 P 18.12
UPPAIMOHATILHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS

58 P 19.12

UPPALMOHAJILHBIX HEPABEHCTB




59

OcCHOBHBIE MCTOJBI pCHICHUSA
HppanoOHaJIbHBIX HCPABCHCTB

23.12

60

61

62

OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHATIbHBIX HEPABEHCTB
['padmyeckue METOABI peLIeHHs
UPPALMOHAJIBHBIX YPaBHEHUN

['padmyeckue METOABI peLIeHHs
UPPaALMOHATILHBIX YPaBHEHHM

24.12

25.12

26.12

63

64

65

I'paduueckue MeToBI pemeHUs
IIOKa3aTeJIbHBIX YPABHEHHUI
['padmyeckue METOABI peLICHHS
MOKa3aTeJIbHbIX HEPABEHCTB
I'paduueckue metozs! perieHus
Jorapu(pMUUECKUX YpaBHEHHMA

08.01

09.01

13.01

66

67

68

I'paduueckue MeTOBI pemIeHUs
norapu(pMHUECKUX HEPABEHCTB
['paduueckue METO bl pEIICHUS
JOrapu(PMHUUECKUX HEPABEHCTB
I'paduueckne METOBI pemIeHUs
MOKAa3aTeNbHBIX U
norapu(pMHUUECKUX YpaBHEHHHA

14.01

15.01

16.01

69

I'padmuueckue metos! penieHus
MOKa3aTeNbHbIX U
Jorapu(pMHUUECKUX YpaBHEHHUM

20.01

70

71

72

73

I'paduueckue MmeToab! pemeHus
MOKa3aTeIbHBIX U
norapu(pMUUECKIX HEPABEHCTB

['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHBIX U
norapu(pMUIECKIX HEPABEHCTB

KonTtponbHas pabora:
"HppanmnoHanbpHebIe,
IIOKa3aTeNbHbIE U
JorapupMHUECKUEe HEPaBEHCTBA'

KommnekcHble uncIa.
Anrebpanueckas u
TpUTOHOMETpHYecKast HopMbl
3aIMCH KOMITJIEKCHOT'O YK CJIa

21.01

22.01

23.01

27.01

74

KommiekcHsle uncna.
Anrebpanueckas u
TpUroHoMeTpuyeckast HopMel

28.01




3aIllMCU KOMIIJICKCHOT'O YHCJia

Apudmerndeckue onepanum ¢

75 29.01
KOMILJIEKCHBIMU YU CIaMHU

76 ApudmeTnueckue onepanuu c 30,01
KOMIUIEKCHBIMU YHCIIAMU
N3o0paxeHue KOMILJIEKCHBIX

77 YuCcel Ha KOOPAMHATHOM 03.02
IJIOCKOCTH
N3o0paxeHue KOMIJIEKCHBIX

78 Yrces Ha KOOPIMHATHOM 04.02
MJIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oit 05.02
CTEMNEHU U3 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. Kopuu n-oit 06.02
CTEMEeHH U3 KOMILIEKCHOTO Yrcia
[IpuMeHeHre KOMIUIEKCHBIX YUCE

81 JUTS petieHnst QU3NIECKUX U 10.02
FEOMETPUUYECKHX 3a/1a4

82 'I'<OHTpOJ'H>Ha$I pabora: ) 11.02

KommnekcHeie uncna

83 HatypanbHble u Lensle yucia 12.02

84 Harypasnbnbie u 1ienbie yucia 13.02

85 [IpumeHeHne MpU3HAKOB 17.02
JETUMOCTH LIEJIBIX YUCEN

86 [IpuMeHeHne npru3HaKoB 18.07
J€TUMOCTH LIEJIBIX YUCEN
[IpuMeHeHne npru3HaKoB

87 nenuMocTH nenbix gucen: HOJl u 19.02
HOK
[IpuMeHeHne npru3HaKoB

88 nenuMocTtH 1enbix yucen: HOJl u 20.02
HOK
[IpuMeHeHne npru3HaKoB

89 JCIIMMOCTH LENIBIX YUCEeNI: OCTaTKU 24.02
0 MOJTYJIIO
[IpumeHeHne MpU3HAKOB

90 JCIIMMOCTH LENIBIX YUCEeNI: OCTaTKU 25.02
0 MOJTYJIIO

o1 [IpruMmeHeHne npu3HaKOB 26.02

JACIIMMOCTHU LECJIbIX YUCECII:




aAJIrOpUT™M EBKJ’II/II[a AJId pCIICHUA
3aJa4 B LCJIbIX YHCIIaX

92

93

94

KonTponbHas padora: "Teopus
1esbIx yrcen"

CucremMa 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CHUCTEMBI 1 CUCTEMBbI-CJICICTBUS

CucreMa 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI M CUCTEMBI-CJIEICTBUS

27.02

03.03

04.03

95

OCHOBHBIC MCTOJBbI pCHICHUA
CHUCTEM U COBOKynHOCTCﬁ
palrnOHaJIbHBIX ypaBHeHI/Iﬁ

05.03

96

OcCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
VUPPALMOHAIBHBIX YPaBHEHU

06.03

97

98

99

OcHOBHBIE METO/BI PEILIEHUS
CHUCTEM U COBOKYIIHOCTEM
IIOKa3aTeJIbHBIX YPABHEHHUI

OcHOBHBIE MCTObI pCHICHUSA
CHUCTEM U COBOI(YHHOCTCI\/’I
MMOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

OcCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEM
Jorapu(pMHUUECKUX YpaBHEHUIN

10.03

11.03

12.03

100

OcHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEM
JorapupMHUUECKUX ypaBHEHUIN

13.03

101

[IprMeHeHne CHCTEM K PEIIEHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3IUYHbBIX 00J1acTel HayKu U
peabHOM KU3HU, UHTEPIIPETALIHS
MIOJIyYEHHBIX PE3yJIbTaTOB

17.03

102

IIpuMeHeHne cucTeM K peleHUI0
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3IUYHbBIX 00J1acTel HayKu U
peabHOM KU3HU, UHTEPIIPETALIHS
MIOJIyYEHHBIX PE3yJIbTaTOB

18.03

103

IIpuMeHeHne HepaBEHCTB K
PELICHNIO MaTEMaTHYECKHX 3aa4
¥ 3a/1a4 U3 pa3In4HbIX o0s1acTen

19.03




HAYKHU U peaJIbHOM JKU3HHU,
MHTEPIIPETALNS [TOJTYYEHHBIX
pe3yJIbTaToB

KonTponbHas padora: "Cucremsl
PpalrOHAJIbHBIX, UPPALIUOHAJIbHBIX

104 20.03
[MOKa3aTeJIbHBIX U
Jorapu(pMUIECKUX ypaBHEHUN"
PanyonanbHbie ypaBHEHUS C

105 P 31.03
napameTpamu
PamyonanbHbIe HEPABEHCTBA C

106 t P 01.04
napamMeTpamMu
PamyonanbHbIE CHCTEMBI C

107 t 02.04
napameTpamMu
HppanuonanbHbBIC YPaBHEHHUS,

108 PP P 03.04
HEpaBEHCTBA C MapamMeTpamMmu
HppanuoHaibHbIE CUCTEMEI C

109 ppatt 07.04
napameTpamMu
Iloka3zaTenpHBIC YPABHEHHUS,

110 P 08.04
HEpaBEHCTBA C MapaMeTpaMu
IToka3aTenbHBIE CHCTEMBI C

111 09.04
napameTpamMu
Jlorapudmuueckue ypaBHEHHS,

112 pucp P 10.04
HEpaBEHCTBA C MapaMeTpamMmu
Jlorapudmudeckue cCUCTEMEI C

113 pH 14.04
napameTpamu
TpuroHoMeTpruyecKre ypaBHEHHUS

114 P P P 15.04
C IapaMeTpaMu
Tpuronomerpuyeckue

115 P P 16.04
HEpaBEHCTBA C MapaMeTpamMu
TpUroHOMETPUYECKHE CUCTEMEI C

116 P P 17.04
napameTpamu
[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MoJenel

117 o4 21.04
peaTbHBIX CUTyaIui C TTIOMOIIBIO
YPaBHEHUH ¢ TapamMeTpamMu
[TocTpoenue u uccnegoBaHue
MaTeMaTUYECKUX MoJenel

118 o4 22.04
peaTbHBIX CUTyaIui C TTOMOIIBIO
CHCTEM ypaBHEHHUH C mapaMeTpaMu

119 IToctpoenue u uccnenoBaHue 23.04




MaTeMaTUYECKUX MOJeen
pealbHBIX CUTYalUN C TTOMOIIBIO
CUCTEM YpaBHEHUI ¢ apaMeTpaMu

120

KontponpHas pabdora: "3anaum ¢
napamerpamu”

24.04

121

122

123

124

[ToBTOpEeHmE, 0600IICHNE,
cHCTeMaTH3aIus 3HaHUMN
"VpaBHeHus"

[ToBTOpEeHmE, 0600IICHUE,
CHUCTEMaTH3aI|sl 3HAHMIA:
"VpaBueHnus"

[ToBTOpEHHE, 0000IICHUE,
CUCTeMaTH3aIlus 3HAaHU:
"VpaBHeHnus. CucreMbl
ypaBHeHUN"

[ToBTOpenue, 06001ICHNE,
CUCTeMaTH3aIlus 3HAaHU:
"Hepasencrna"

28.04

29.04

30.04

05.05

125

[ToBTOpenue, 06001ICHNE,
cCUCTEeMaTH3aIs 3HAHW:
"HepaBenctpa"

06.05

126

127

128

[ToBTOpenue, 06001IIEHNE,
CUCTEeMaTH3aIs 3HAHW:
"HepaBenctpa"

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3alys 3HaHUM:
"IIpon3BonHas u €€ npuMeHeHue"
[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3alys 3HaHUH:
"IIponsBojHas u €€ npuMeHeHue"

07.05

08.05

12.05

129

[ToBTOpenwue, 0600MIEHNE,
cUcTeMaTu3alus 3HaHW:
"IIpon3BojHas u €€ npuMeHeHue"

13.05

130

131

[ToBTOpenwme, 0600IIEHNE,
CUCTEeMAaTH3aIis 3HAHWI:
"NHTerpain u ero npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
CHCTeMaTH3allysl 3HAHUIA:
"OyHKIIN"

14.05

15.05

132

[ToBTOpenue, 060061ICHNE,
CUCTEMAaTU3alus 3HAHWII:

19.05




"®yHkuun"

[ToBTOpeHnue, 06001ICHNE,

133 CUCTeMAaTH3aIlHs 3HAHUI: 1 20.05
"OyHkuun"
134 HroroBast kKoHTpoIbHAs paboTa 21.05
135 Wrorosas KoHTpOJIbHAS paboTa 22.05
136 [ToBTOpEHME, o606meHI/vIe, 1 23.05
CUCTeMAaTH3AIMsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MartemaTrka. AnreOpa 1 Hayajia MaTeMaTUYeCKOro ananu3a, 10 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox penaxkuueit
[Tononbckoro B.E., O61iecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemenne»

* Marematuka. Anredpa u Hauajga MaTeMaTHYECKOro aHainusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonskoB B.M.; nox penakuueit
[Toponwsckoro B.E., O6miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ienTp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

1.Maremaruka. Anredpa ¥ Hayana MaTeMaTHYeCKOro aHajin3a. Y ri1yOlneHHbIN
ypoBeHb: 10 kiacc: yueoHoe nocobue / A. I'. Mep3msik,

1. A. Homuposckuii, B. M. [1onsikoB: o penaknuen

B. E. Ilononsckoro. - M. : Benarana-I'pad, 2019.

2.Marematuka. Anredpa v Hayajga MaTeMaTUYECKOTO aHanu3a. Y ri1yOJeHHBIH
ypoBeHb: 11 knacc: yueoHoe nocobue / A. I'. Mep3nsk, [. A. Homuposckuii, B.

M. IlonsikoB: nox penakiueit B. E. [Togonbckoro. - M. : Bentana-I'pad, 2019.



3.I'ycena, lllyBaeBa: Matemartuka. 10-11 knaccel. Kak n30exath THIUYHBIX
OIIMOOK MPH pEeIIeHNH CIOXKHBIX 3a1a4 - M. "[Ipocsemienue/Benarta-I"pad" 2022
4 Mep3isik, [Tomsko. Anredpa. 10 kimacc. CaMOCTOSITEIbHBIC U KOHTPOJIBHBIC

paboTsl (yriyosennsiii)-M. "IIpocsemenne"2021

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1.A3narensctBO «IIpocBemienne» WWw.pProsv.ru

2.@eneparusi UuTepHeT-00pa3oBaHusi, CETEBOE 00bEAMHEHUE METOIUCTOB

www.som.fio.ru

3.Poccuiickas Bepcusi MeXayHapoHOTO MpoekTa CeTh TBOPUECKUX yUHTeneH it-
n.ru

4.Poccwuiickuii o6meoOpazoBarenbhbiil [Topram www.school.edu.ru

5.Enunas xomutekius qudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
www.school-collection.edu.ru

6.DenepanbHbIi IIEHTP UHPOPMAITMOHHO-00pa30BaTEIHHBIX PECYPCOB
www.fcior.edu.ru

7.Poccuiickas anekTponHas mikosia https://resh.edu.ru

8.00pa3oBaTeIbHBIN MOPTAJ JJIsA MOATOTOBKY K dKk3aMeHam https://sdamgia.ru/
9.https://alexlarin.net/

10.denepabHbIM HHCTUTYT ieaarorndeckux namepenuit https:/fipi.ru/
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