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Pabouasi nporpamma
1o Y4eOHOMY Kypcy «AJiredpa u Hayajia MaTeMaTudeckoro anaiausa» (10-11 kiaacc)
MNOACHUTEJIbHAS 3AIINCKA

Y4eOHbI Kypc «AnreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OJHUM U3
Han0oJiee 3HAYMMBIX B MIPOTPaMMeE CPEIHETO 00IIero 00pa3oBaHus, MOCKOIBKY, C OJTHON CTOPOHHI,
OH 00ecreurnBaeT MHCTPYMEHTAIbHYIO 0a3y NI U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C
JPyTOil CTOPOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBINIICHHE OOYYaroIuXcs Ha YPOBHE,
HE0OXOUMOM I OCBOEHUSI MH(POPMATHKHU, OOIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JIPYTHX
IUCHUIUIMH. B paMKkax IaHHOTO y4eOHOro Kypca OOydYaromifecs OBIJIAJCBAIOT YHHBEPCAIHLHBIM
SI3BIKOM COBPEMEHHOI HayKu, KOTopas GopMyIupyeT CBOU JOCTHKEHHS B MaTeMaTu4eckoil (hopme.

VY4ueOHbIl Kypc anreOpsl M Havyajdl MaTeMaTHYECKOTO aHaju3a 3aKJaJblBaeT OCHOBY JIJIS
YCHEIIHOTO OBJAJEHUS 3aKOHAMH (DU3UKH, XUMHUHU, OUOJIOTHUH, MOHUMAHHUS OCHOBHBIX TEHICHIIHIA
pa3BUTHS SKOHOMHUKHA WM OOIICCTBCHHON >W3HU, IO3BOJISICT OPHUCHTHPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIONb30BaTh MX JJs JalbHEHIIETo
o0Opa3oBaHUS U B MOBCEIHECBHON XKHU3HU. B TO ke BpeMs OBJaJICHUE a0CTPAKTHBIMH M JIOTHYECKU
CTPOTMMHU KOHCTPYKIIMSIMHU aireOpbl U MaTeMaTHYeCKOrO aHallu3a pa3BHBAeT YMEHHE HAaXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTH, JOKA3bIBATh YTBEPIKICHUS C TIOMOIIBIO WHIYKIIHHA H
paccykaath JAEIyKTUBHO, HCIOJIb30BaTh O0OOOIIEHHWE W KOHKpPETH3allHio, abCTparupoBaHUE H
aHAJIOTHIO, (POPMHPYET KPEATUBHOE U KPUTHUECKOE MBIITUICHUE.

B xonme wu3ydeHus ydeOHOro kypca «Ajiredpa W Hadajga MaTeMaTHYECKOTO aHaJIN3a»
oOyJaromuecss TOMydYaloT HOBBIM OMNBIT PENICHHWS MPUKIAJHBIX 3a]1ad, CaMOCTOSTEIBHOTO
MOCTPOCHHUS MAaTeMaTUYECKUX MOJeNeld pealbHbIX CUTYyalluid, WHTEPIPETallud IOJTYYSHHBIX
pelIeHn, 3HAKOMSTCS C MPUMEpPAMH MAaTEMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPHPOJE, HAyKe H
HCKYCCTBE, C BBIAAIOIIUMHUCA MaTEMAaTHUYECKUMH OTKPBITHUSIMHU M UX aBTOPaMHU.

Y4eOHbIi Kypc 007amaeT 3HAYUTEIBHBIM BOCIHTATEIBHBIM IMOTCHIIMAJIOM, KOTOPBIH
peanusyercss Kak uepe3 yueOHBIH MaTepuai, CIOCOOCTBYIOIIMK (HOPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TaK M Yepe3 crenupuKy yueOHOH AesITeIbHOCTH, TPEOYyIOImeH MPOoJ0KUTEIbHON
KOHIIEHTPAllM BHUMaHUS, CAMOCTOSITEIbHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 32 MOJy4YEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHusi anrebpe M HayalaM MaTeMaTHYEeCKOrO aHaiMu3a JIeKHUT
NEeSATSIIEHOCTHBIN MPUHITUT O0yUYeHUSI.

B cTpykrype yuebHOro Kypca «Anredpa W Hayana MaTeMaTHUECKOTO aHalu3a» BbIICIICHBI
CIIEAYIOUINE COAEPIKATEIbHO-METOANUECKUEe JHUHUM: «Umcna W BeMUCIHeHUs», «DyHKIMH W
rpaduxmn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremarndeckoro aHammza», «MHOXeCTBa H
JIOTHKa». Bce OCHOBHBIE COJIEP)KATEIIBHO-METOANYSCKHAE JIMHUU U3YYAIOTCS Ha TPOTSHKCHUH JIBYX
ner oOydeHHs Ha ypoOBHE CpeAHEro oOmiero oopa3oBaHUs, €CTECTBEHHO AOMOJHAA APYT Apyra u
MOCTETICHHO HACHIINAsACh HOBBIMH TeMaMH W pazjaenamu. JlaHHBIA Y4eOHBIH Kypc SBISICTCS
WHTETPAaTUBHBIM, TOCKOJBKY OOBEIUHSET B ce0e CcoJep)KaHHE HECKOJIbKUX MaTeMaTHYeCKUX
TUCIWIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MAaTEMaTUYCCKH aHAIM3, TCOPUS MHOXKECTB,



MaTemMaTuueckasi joruka u apyrue. Ilo mepe Toro kak oOydarommuecs OBIaJeBalOT BcE Oolsee
IIMPOKMM  MaTeMaTH4YecKUM  ammaparoM, Yy HHX [OCJIeqoBaTenbHO  (OpMUpYETCS U
COBEpUICHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYI0 MOJENIb pEallbHOM CUTyalluu, NPUMEHSTh
3HAaHUA, TIONlyYCHHbIE TMPU U3YYEHHH Yy4uyeOHOro Kypca, [UIsl peUIeHHs CaMOCTOSTEIbHO
chopMyIMpPOBAaHHON MaTeMaTHYECKOM 3a7a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxatenpHo-MeTOAUYECKasl TUHUA «YKcna ¥ BBIYMCICHUS» 3aBepiiaeT (OpMUPOBAHUE
HAaBbIKOB HMCIOJIb30BaHUS JEUCTBUTEIBHBIX UYUCEN, KOTOPOE OBbLIO HayaTO Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanusa. Ha ypoBHe cpeanero obimiero oOpa3zoBaHHs 0co000€ BHUMaHHE YIENsAETCS
(OPMHUPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIYUCICHHUH, BKIIOYAIONIMX B ce0s HCIOIB30BaHHE
pasnuuHbIX (GopM 3amucH 4YMclIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOIHATh MNPHUOIIKEHHBIE
BBIYMCJICHUS, OLIEHWBATh YHWCJIOBBIE BbIpaXXEHUs, paboTaTh C MAaTEeMATUYECKUMHU KOHCTaHTAMH.
3HaKOMbIE O0YYaIOUIMMCS MHOXECTBA HATypalbHBIX, LIETBIX, PAIIMOHATBHBIX M JNEHCTBUTEIbHBIX
YHhCesl JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHcel. B KakaoM M3 3ITHX MHOXECTB
paccMaTpuBalOTCS CBOWCTBEHHBIE €My creuuduyecKkrue 3aladdl ¥ OIlepaluu: AeNeHUE HaIelo,
OTIEPUPOBAHNE OCTATKAMHU HAa MHOXKECTBE IIEJTIBIX YHCET, 0COObIe CBOWCTBA pAIlMOHAIBHBIX H
HppalMOHANIBHBIX YHCEN, apu(pMETHUECKHE OMepaluy, a TaKkKe HU3BJICUECHHE KOPHS HATypalbHOU
CTEIIEHN Ha MHOKECTBE KOMIUIEKCHBIX 4ucel. biaronaps rnocienoBarebHOMY PacIIMPEHUIO KpyTa
HCIIOJIb3YEMBIX YMCEN U 3HAKOMCTBY C BO3MOXXHOCTSMH UX MPUMEHEHHMS JUJISl PELIECHUS PA3TUUYHBIX
3a1ad GOPMHPYETCS MPEICTABICHHE O €INHCTBE MAaTEMAaTUKU KaK HAYKH U €€ oI B IOCTPOCHHUU
MoOjIeTIel peabHOro MUpA, MIMPOKO UCIIONIB3YIOTCS 00001IeHHE i KOHKPETU3alls.

JIuaust «YpaBHEHUS U HEPABEHCTBA» peajU3yeTcs Ha MNPOTSHKEHUHM BCero oOydeHus Ha
ypOBHE cpedaHero ooOmero o0pa3oBaHMsS, TOCKOIBKY B KaxaoMm paszaene lIporpammer
MPEeIYCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3adad. B pesynbraTe oOydarommecs OBIIAJEBAIOT
pa3IMYHBIMM ~ METOJAMHM  PELICHUS  pPAalMOHAIbHBIX, HPPALMOHAIBHBIX, IOKAa3aTEIbHBIX,
Jgorapu(pMUYECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepxamux mnapamerpsl. llonydeHHbIE yMEHUS HIMPOKO HCIOJIb3YIOTCA IPU HMCCIEI0BAHUU
(GYHKIMHA ¢ MOMOIIBIO TMPOU3BOJHOM, NPU PELICHUH NMPHUKIAIHBIX 3a/1a4 M 337a4 Ha HaXOXKICHHE
HauOOJBIIUX M HAaMMEHbIIWX 3HaueHWd (yHkuuu. JlaHHasg copep)karenbHas JHMHUSA BKIIOYAET B
cebss Takxke (OPMHPOBAHHME YMEHHUH BBIMOMHATH pacu€rel 1Mo ¢opmyiaM, Mpeodpa3zoBaHUs
palMOHANBHBIX, MUPPAUMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHHM, a TaKKe€ BBIPAKEHUU,
coJepXkaluX CTeMeHn u Jorapudmel. bmarogaps usyudeHuro anreOpandeckoro MaTepuana
MPOUCXOIUT  JalbHEWIee pa3BUTUE  aNTOPUTMUYECKOTO U aOCTPAKTHOTO  MBILIUICHUS
oOyyaromuxcs, (OpPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyXIEHHH, paboThl ¢ CHUMBOJIbHBIMU
(dbopMamMu, NpeacTaBiIeHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIE€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npennaraer 3¢pQGeKTUBHbIC HHCTPYMEHTHI JUISI PEIICHHs MPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HArJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

ConepxatenbHo-MeToandeckass JUHUA «DyHKIMM W TpapUKHW» TECHO TNEpEIieTaeTcsl C
JIPYTUMH JIUHUSIMU Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMbICJE 3a7a€T MOCIe0BaTeIbHOCTD
U3ydyeHus Marepuaia. V3ydeHue  CTENEeHHOM, IOKa3aTeJbHOM,  JOrapupMHUUECKOd U
TPUTOHOMETPUUYECKUX (PYHKIIMA, X CBOMCTB U rpaduKOB, UCIONb30BaHUE (QYHKUUN IS perIeHUs
3a1a4 U3 APYruX Y4eOHBIX MPEJAMETOB U PEATbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKUM
aHAJIM30M, TaK U C PelIEHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Gosbllioe BHUMAaHUE YENeTCs
(hopMHUpPOBaHHIO YMEHHS BBIpaXKaTh (OPMYJIaMU 3aBHCUMOCTH MEXIY Pa3IMYHBIMU BEIMUYUHAMHU,
HCCIIeIOBaTh MOJydYeHHble (YHKIUHU, CTPOUTh UX Tpaduxu. Marepuan 3Toi coaepKaTeabHOM
JMHUM HAallEJIEH Ha pa3BUTHE YMEHUI M HABBIKOB, ITO3BOJISIIOIIMX BbIPAaXKaThb 3aBUCHMOCTH MEKIY
BEIMYMHAMU B PA3IUYHON (OpME: aHAIUTHUUECKOU, Tpaduueckoil W cioBecHOW. Ero um3ydenwme
CIOCOOCTBYET PAa3BUTHUIO ANTOPHUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OO0O0OIIEeHUI0 U
KOHKPETH3alliH1, UCIIOJIb30BAHUIO AHAJIOTHUM.

CopepxarenpHas nuHUA «Hauana MareMaTH4ecKOro aHaiu3a» IO3BOJIAET CYLIECTBEHHO
pacIIUpUTh KPyT Kak MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYMHBIX 00y4JalomuMcs, TaK
KaK y HHUX TMOSBJISETCS BO3MOXKHOCTh CTPOHMTH T'paUKH CIOXHBIX (YHKIHHA, OMpPEAeTsaTh HX



HauOOJBIINEe W HAVNMCHBINNE 3HAYCHUS, BBIYHCIATEH IDIOMAAH GUTYpP U OOBEMBI TEl, HAXOIWTH
CKOPOCTHM M YCKOpeHHs TporeccoB. J[laHHas coaepkaTenbHas JUHUS OTKPHIBAET HOBBIC
BO3MOYXHOCTH MOCTPOCHHSI MAaTEMAaTHUECKUX MOJEJCH pPeallbHBIX CHUTYAIlMid, MTO3BOJISET HAXOIHUTh
HawIydlllee pelIeHWe B TMPUKIAAHBIX, B TOM 4YHCJIE COIHATbHO-YKOHOMHUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAMM MAaT€MAaTHYECKOTO aHallu3a CIOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOIO,
(hopMaIbHO-TOTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, (HOPMHUPOBAHHIO YMEHHH paclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTEMaTHKH B HayKe, TEXHHKEe M HCKyccTBe. OOyuarommecss y3HAmOT O
BBIIAIONINXCST Pe3yJbTaTaX, MOJYUYEHHBIX B XOJA€ Pa3BUTHS MAaTeMAaTUKH KaK HAayKd, U 00 HX
aBTOpax.

CopepxatenpHO-MeTOANYECKas TUHUS «MHOXKECTBA U JIOTUKa» BKJIIOYAET B ceOsl DIIEMEHTHI
TEOPUU MHOXKECTB W MAaTEMaTHYCCKOW JIOTHKH. TEeOpeTHKO-MHOKECTBEHHBIC TPEICTaBICHHUS
MIPOHU3BIBAIOT BECh KypC LIKOJIBHON MaTeMAaTUKH U TpeaaraloT Haubojee YHUBEPCAIbHBIN S3bIK,
OOBCIMHSIOMNNA BCE pas3fciibl MaTeMaTHKU W ©€¢ TPHUIOKEHUH, OHHM CBS3BIBAIOT pa3HBIC
MaTeMaTHYeCcKHe MUCHMIUIMHBI U HMX TNPWIOKEHHS B eauHoe Ienoe. [loaTomy BakHO HaTh
BO3MOXXHOCTh OOy4YaroImeMycsi TOHHMATh TEOPETUKO-MHOXKECTBECHHBIM SI3BIK  COBPEMEHHOM
MaTeMaTHUK{ M WCIOJB30BaTh €r0 IS BBIPAKEHHUS CBOMX MbICTeH. JIpyruM Ba)KHBIM MPU3HAKOM
MaTeMaTHUKH KaK HAyKH CJIeIyeT NpPH3HATh CBOMCTBCHHYIO €H CTpPOrocTh OOOCHOBAaHUU W
cleIOBaHHE OMpECIEHHBIM TMpaBHJIaM TMOCTPOSHHUS I0Ka3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTeMaTHYeCKOH JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS O00ydaronmxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHUS HAa OCHOBE JIOTUYECKUX MpPaBMII, (GOPMUPYET HABBIKH
KPUTHUYIECKOTO MBIIIIICHHSL.

B yuebHoM kypce «AnreOpa v Hauajga MaTeMaTUYECKOTO aHAIIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHIeCKOT0 MOCIMPOBAHNUS, KOTOPHIC TIPU3BAHBI CIIOCOOCTBOBATH ()OPMUPOBAHUIO HABBIKOB
MOCTPOCHUST MOJIETIEH pealbHbIX CUTYallud, UCCIEAOBAaHUS ITHX MOJENel C MOMOIIBIO amnmnapara
areOpbl 1 MaTeMaTHYECKOTO aHAIN3a, HHTEPIIPETAIIMH TOJTYUYCHHBIX Pe3yJIbTaToB. Takue 3aganus
BIUJICTEHBI B KaX/IbIH U3 Pa3AeNoB MPOrpaMMbl, TOCKOJIBKY BECh MaTepual yueOHOT0 Kypca IUPOKO
WCTIONIB3YETCS ISl PEUICHUS MPUKIAAHBIX 3a1a4. [Ipu peleHnn pealbHbIX MPAKTUYECKUX 3a1ad
oOydaromuecss  pa3BUBAIOT  HAOMIOJATENILHOCTb, yYMEHHE  HaXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBathbcsi, HUCIONIB30BATh AHANOTHIO, 0000maTh U KOHKPETH3UPOBATH MPOOIEMY.
HestenbHOCT TO (QOPMHUPOBAHUIO HABBIKOB pEIICHMS NPUKIAIHBIX 3a7ad OpraHu3yeTrcsl B
Mpolecce U3yUeHUs BCEX TeM yueOHOro Kypca «Anredpa v Hayaia MaTeMaTHUECKOTO aHAITN3ay.

Ha uszyuenue yueOHOro kypca «Anredpa u Hauajga MaTeMaTHYECKOIO aHAJIN3a» OTBOIUTCS
272 gaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 knacce — 136 yacoB (4 yaca B HEACIIO).

B I'BOY COII Ne 291 Canxrt-IletepOypra peanusyercss monaens «HxeHepHBIN Kiacc». B
pamMKax peanu3alMd JaHHOH Mozaenun B 00pa3oBaTeNIbHOM TIpoliecce 00pa30BaTEIHLHOTO
YUPEKICHUSI UCTIONB3yeTCs yueOHOe U yueOHO-1abopaTopHOE 000pyI0BaHKE, TPHOOPETEHHOE Ha
cpelcTBa TpaHTOB B (hopme cyOcuauii, BBIJCIEHHBIX OOpa3oBaTeNbHBIM oOpraHu3anusM CaHKT-
[TerepOypra B coorBeTcTBUU C nocTaHoBiaeHUsIMU [IpaButenscTtBa CankT-IlerepOypra Ne 438 u Ne
439 ot 29.06.2021 rona:

1. OGpa3zoBarenpHblii KoMIUIeKC "PobotorexHuka" (pobor «Omegabot BOT-V2-21-00368» x 6
mT.; HOyTOYK «Asus UX535L» x 6 mt.; CTon TexHudeckuit ¢ bopramu) — 1 mir.

2. JIazepno-texnonornueckuit crera Nel "Jlazepnas metamoo6padoTtka" (;mazep no meramny «LJIT
FMark-20»; Beitskka «CoBllmum LF-300»; cuctemnslii 610k Ha 6a3e IntelCore i5 + MonuTop 27’
+ KOMIUIEKT (KJIaBUaTypa + MBIIIH).

3. JlazepHo-texHomoruueckuii  creHn Ne2  "JlazepHas  o0paboTKa  HEMETAUIMYECKHUN
KOHCTPYKIIMOHHBIX MaTepuayioB" (J1azep A oOpaOOTKM HEMETaUNTMYeCKHUX KOHCTPYKIHMOHHBIX
MatepuanoB «Makeblocklaserbox MLP-k503-40W»; BreiTskka «Cosllnum LF-300»; cucreMHbIit
610k Ha 6aze IntelCore 15 + MonuTop 27’ + KOMIUIEKT (KJIaBHAaTypa + MBIIIIb).

4. Texunonmormyeckuil creHn "TpexmepHoe MonenaupoBaHue U Makeruposanue" (3D-npuntep,
«Designer X Pro»; cucremusiii 6510k Ha 6a3e IntelCore 15 + MonuTop 27’ + KOMIUIEKT (KjIaBUaTypa
+ MBILIB).



5. MaTepaktuBHas nmanens Newline TT-6519RS.

6. M@V Kyocera ECOSYS M6630cidn.

7. Cuctemnsrii 6110k Ha 6a3e IntelCore 15 10400; koMIutekT (KJ1aBuaTypa + MBIIIb), MOHUTOP 27°.
8. Poytep KeeneticGiant KN-2610.

PEAJIM3ALIUA BOCHHUTATEJBHOI'O IOTEHLHUAJIA TPOT'PAMMBbI

Hacrosimas pabouast mporpamma GopMHPYETCs C y4eToM padoyei mporpaMMbl BOCITUTAHUS
I'BOY COII Ne 291 Cankr-IlerepOypra. BocnuratensHas cocTtaBistomias (KOMIOHEHTa) JaHHON
IIpOrpaMMbl HampaBjeHa Ha pa3BUTHE JIMYHOCTH, CO3JAAHME YCIOBUH AJI CAMOOIIPENEICHUS U
COLMAJIN3alMU Ha OCHOBE TPAJMLMOHHBIX POCCHUMCKUX LEHHOCTEH (KHM3HM, TOCTOMHCTBA, MpPaB U
CBOOO/I YeIOBEKa, MaTPUOTH3MA, TPAKIAHCTBEHHOCTH, CiTy)keHne OTe4ecTBY U OTBETCTBEHHOCTH 32
ero cynap0y, BBICOKHX HpPABCTBEHHBIX MJI€AJIOB, KpPENKOH CEeMbH, CO3MJATEIbHOIO TpPYyAa,
MPUOPUTETa JYXOBHOTO HaJ MaTepUaJbHBIM, T'yMaHU3Ma, MWJIOCEpIUs, CIPaBeAJIUBOCTH,
KOJIJIEKTUBHM3Ma, B3aMMOIIOMOLIN U B3aUMOYBaXXECHUs, HICTOPUUECKOM MaMATH U MPEEMCTBEHHOCTH
MIOKOJIEHUH, eUHCTBa HapoAoB Poccun), a Takke MPUHATBIX B POCCHUIICKOM OOIIECTBE MPaBUI U
HOpM IIOBE/IEHUS B UHTEpecax 4eJ0BeKa, CeMbHU, OOIIECTBA U TOCYAAPCTBA.

[IporpaMMa MaKCHMajbHO MCIIOJNB3YET BOCIUTATENbHBIE BO3MOYHOCTHU COJEPIKAHUS
npeamera (Kypca) HMOCPEICTBOM HOA00pa COOTBETCTBYIOIIETO COAEP)KAaHUS YPOKOB, 3a/laHuil,
BCIIOMOTATENIHBIX MaTEepUAJIOB, TPOOIEMHBIX CUTyallid Jisi (OPMUPOBAHHS y OOYYaroIIuXCs
POCCUIMCKMX  TPAaAMLUMOHHBIX JyXOBHO-HPAaBCTBEHHBIX UM  COLMOKYJBTYPHBIX  ILIEHHOCTEH,
POCCHUICKOT0 UCTOPUUECKOIO CO3HAHUS HA OCHOBE HCTOPUYECKOTO MPOCBEILLIEHUS.

Bbi0op MeTOI0B, METOJMK, TEXHOJOIMH OCYIIECTBISETCS C Y4Y€TOM BOCIUTATEIHHOIO
BO3JICHCTBUS HA JINYHOCTh B COOTBETCTBHMHM C LIEJSIMU U 3aJjauaMy BOCIMTaHUs M oOpa3zoBaHus. Ha
ypOKax MpeayCMOTPEHO:

e [pUBJIICYCHHE BHUMAHUS OOYYAlOIIMXCS K LIEHHOCTHOMY acCHEeKTy H3y4aeMoro mpeaMera,
SBJICHUI M COOBITHH, WHUIIMAPOBAaHUE OOCYKICHUH, BBHICKA3bIBAHUH CBOETO MHEHHS, BBIPAOOTKH
CBOET0 JINYHOCTHOTO OTHOIICHUS K U3yYaeMbIM COOBITHUSAM, SIBICHUSM, JIHLIAM;

® MPUMECHEHHE HHTEPAKTHBHBIX (opM paboTBl — HMHTEIEKTYaJIbHbIX, CTHUMYJIHUPYIOLINX
[I03HABATEJIbHYI0 MOTUBALIMIO, UTPOBBIX METOAMK, JUCKYCCHUN, JAIOLUIMX BO3MOXHOCTh MPUOOPECTH
OTIBIT BEJICHHUsI KOHCTPYKTUBHOI'O JIajiora; TpyInoBOi paboThl, KOTOpast y4UT CTPOUTHh OTHOLICHHUS
U AeMCTBOBATh B KOMaH/1€, CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIIICHUS;

e 1OOyXIeHne oO0ydJarmmxcs CcoOMoIaTh HOPMBI  TOBEJEHHUS, TpaBwia OOMIEHUS CO
CBEpCTHHUKAMM M MEJarOrMYeCKUMH  paOOTHUKaMH,  YCTaHOBJIEHHE U TOAJEpPXKKa
noOpoxenarenbHOl aTMochepsl;

e OpraHus3alMs HAacTaBHUYECTBA MOTHBHPOBAHHBIX WU 3PYJUPOBAHHBIX OOYYAIOLIUXCA HAJ
HEYCIIEBAIOIIMMU  OAHOKJIACCHUKAMH, B TOM 4YHCI€ C OCOOBIMH  00pa3oBaTeNbHBIMU
NOTPEOHOCTAMH, JIAIOLIEr0 OOYYaroIMMCSl COLMANbHO-3HAYMMBIIl OINBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

® UHUIMMPOBAHME M  TOJACPKKA  HCCIEIOBATENIbCKOW  JEATENIBHOCTH  OOydarouuxcs,
IUIAHUPOBAaHUE M BBINOJIHEHUE HWHIMBUAYAIbHBIX W TPYIIOBBIX IMPOEKTOB BOCIHUTATEIBLHON
HaIPaBJIEHHOCTH.

B pamkax peanmzanuy HporpaMMbl YUUTBIBAIOTCS MEPOIPHUATHS, BKIIOYEHHBIE B IUIAH
BOCIIUTATEILHON paObOTHI IIKOJIBI.

B TBOY COHI Ne 291 Cankr-IlerepOypra peanusyercss Mozenb «MHXKEHEpHBIN Kiacc
CYIOCTPOUTENBHOrO npoduis». B pamkax peanuzanuu JaHHOHM MOAETH B 00pa3oBaTeIbHOM
nporecce 00pa3oBaTEIBHOTO YUYPEKICHHUS HCIOJB3yeTcsl ydeOHOoe W y4eOHO-1abopaTopHOE
o0opynoBaHue, NpPUOOPETEHHOE Ha CpeACTBa TPaHTOB B (QopMe CyOCHIHMH, BBIACICHHBIX
oOpa3oBaTenbHbIM opranuzanusaMm Caskr-IletepOypra B COOTBETCTBHM € IOCTAHOBICHHUSAMHU
[IpaBurensctBa Cankt-IletepOypra Ne 438 u Ne 439 ot 29.06.2021 roga.



1. O6pazoBarenbublii KoMIuieke "PoGororexnuka" (podor «Omegabot BOT-V2-21-00368» x 6
mT.; HOyTOykK «Asus UX535L» x 6 1T.; Cton TexHudeckuit ¢ 6opramu) — 1 .

2. JIazepno-Texnonoruueckuit crera Nel "Jlazepnas metaimooOpadoTtka" (;azep no meramty «LJIT
FMark-20»; Bortskka «Cosllnmum LF-300»; cuctemnslit 610k Ha 6a3e IntelCore 15 + Monutop 27’
+ KOMIUIEKT (KJIaBUaTypa + MBIIIb).

3. JlazepHo-TexHonoruueckuii crenn Ne 2 "JlazepHas o0O0paboTka HeMeTaUIM4eCKUH
KOHCTPYKIIMOHHBIX MartepuanoB" (jazep s oOpabOTKM HEMETATUYECKUX KOHCTPYKIIMOHHBIX
MatepuanoB «Makeblocklaserbox MLP-k503-40W»; BoiTskka «Cosllnum LF-300»; cucreMHbiit
6mok Ha 6a3e IntelCore i5 + MonuTop 27’ + KOMIUIEKT (KJIaBHaTypa + MBIIIB).

4. Texuomormyeckuii cteHna "TpexmepHoe MonenupoBaHue U MaketupoBanue" (3D-mpuntep,
«Designer X Pro»; cucremusiii 610k Ha 6a3e IntelCore 15 + MonuTop 27’ + KOMIUIEKT (KJIaBHaTypa
+ MBIIIB).

5. MaTepaktuBHas nanenb Newline TT-6519RS.

6. MOV Kyocera ECOSYS M6630cidn.

7. Cuctemnsrii 6110k Ha 6a3e IntelCore 15 10400; koMIuteKT (KJ1aBuaTypa + MBIIIb), MOHUTOP 27°.

8. Poytep KeeneticGiant KN-2610.

COIJEPKAHUE OBYUEHUA
10 KITIACC

Yuca U BbIYMCIEHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE IpPOOH, MPOIEHTHI, OCCKOHEUHBIC
nepuoandeckue Apodu. [Ipumenenue apoOeil U MPOLEHTOB IS PEIICHUs MPUKIATHBIX 3a/1ad U3
Pa3IMYHBIX OTpacCiel 3HAHUW U PEeaTbHOM KU3HH.

JleiicTBuTenpHble 4YHcha. PamuoHanbHbIE W UppalMOHANbHBIE 4YHCcHa. ApUbMETHYECKHE
onepauuyd C JCUCTBUTEIbHBIMU 4YHUCIaMUA. MOIynb AEHCTBUTEIBHOIO YHCIA M €r0 CBOMCTBA.
[TpubnmxEHHBIE BRIYUCIICHUS, TIPABUIIa OKPYTIICHHS, IPUKUAKA U OIEHKA Pe3yJIbTaTa BIYMCICHUH.

Cremnens ¢ 1ensiM TokazateneMm. buHom Hpiorona. Vcmonp3oBaHue MOIXOISIICH (OPMBI
3aIUCH IEUCTBUTENBHBIX YUCEI ISl PEIIEHUS MPAKTUYECKUX 3a/1a4 U IIPEICTABICHMS TAHHBIX.

Apudmernueckuii KOpeHb HaTYpaJbHON CTEIICHH U €r0 CBOICTBA.

CreneHb ¢ palyOHAJbHBIM I[IOKAa3aTeieM M €€ CBOWMCTBA, CTENEHb C JCUCTBUTEIbHBIM
MOKa3aTeseM.

Jlorapudm uucna. Coiictsa jorapudma. JlecITHIHBIC U HATyPAJTbHBIE JIOTApU(PMBI.

CuHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxaecTBa ©  TOXKIECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHUE, KOPEHb YpPaBHEHHS.
PaBHOCHIIbHBIE ypaBHEHUS U YpaBHEHUs-ciieicTBUsI. HepaBeHCTBO, pellieHue HepaBeHCTBA.

OcHOBHbBIE METOJZIbI PELICHUS LENbIX U JPOOHO-pallOHATIbHBIX YpPaBHEHUII U HEPAaBEHCTB.
MHoOrouneHs!l 0T OXHOM NEpEMEHHOM. JleleHne MHOro4jaeHa Ha MHOTOWIEH C OcTaTkoM. Teopema
be3y. MHorouseHsl ¢ nieiasiMu ko3¢ dunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, CONEPIKAIIUX CTENIEHU U KOPHH.

WppanmonansHeie ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX YPABHEHUM.

[TokazaTenbHble ypaBHEeHUA. OCHOBHbBIE METO/IbI PEILICHUS MOKA3aTEIbHBIX YPABHEHUH.

[IpeobpazoBaHue BhIpaKEHUM, COACPKAITUX JTOTAPUDMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOIBI PEUICHIUS IOTaPUPMUIESCKIX YPaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. [IpeoOGpasoBaHue TPUTOHOMETPUUYECKUX
BBIpaKCHUH. Perienre TpuroHoOMeTpu4eCKUX ypaBHEHUM.

Pemienne cucteM JMHEHHBIX YypaBHEHHM. Marpuia CcuUCTeMbl JIMHEHHBIX ypaBHEHHI.
Onpenenurenb MaTpullbl 2X2, €ro reOMETPUUECKUI CMBICI U CBOMCTBA, BBIYMCIICHUE €TI0 3HAUCHHUS,
MIPUMEHEHHE ONPEEIUTENS Ul PEIIEHUS] CUCTEMBI JIMHEMHBIX YpaBHEHM. Pemenne npukinaaHbix



3a7a4 C MOMOIIBID CHCTEMBI JIMHEWHBIX YypaBHeHU. lccinenoBaHWe IMOCTPOEHHOM MOJIEIH C
MIOMOIIIBIO MAaTPHI] U ONPEACIUTEIEH.

[TocTpoeHne MaTeMaTHYeCKUMX MOJENIEH pPEANbHOM CUTyallMH C IIOMOLIbIO YPaBHEHUH H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEeMaTHYECKUX 3aJad U 3a]a4y
13 pa3iIMyYHbIX 00JacTel HAyKu U peanbHOM KU3HHU.

DYyHKIUH U TPa@UKH

Oynkuus, crnocodbl 3amanus (yHKIMHA. B3aumao oOpatHble (yHKIMH. Kommosuius
¢ysakumid. 'paduk pyHkmu. SneMeHTapHble peodpazoBaHus rpaduKoB QyHKIUI.

Ob6nactp ompezeneHuss 1 MHOXecTBO 3HaueHWH ¢(yHkmmu. Hymu dynxmum. [IpomexyTku
3HAKOMOCTOSAHCTBA. UETHbie M HeuéTHhie QyHkuu. [lepumonmyeckue ¢yHkuuu. I[IpomexyTku
MOHOTOHHOCTH (YHKIMH. MakKcUMyMbl U MHHUMYMBI (QyHKIudA. HawmOomnblee W HanMEHbIIEe
3HaueHUs PYHKIIMH Ha TPOMEKYTKE.

JluneiiHas, KBajpaTHUYHas U APOOHO-IMHENHas (QYyHKUIUU. DJIEMEHTApHOE HCCIEIOBaHHE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHasi (QyHKUIMSI ¢ HaTypaJbHBIM M IeJIbIM TIOKaszareneM. EE cBoiicTBa m Tpaduk.
CpoiicTBa U TpaduKk KOpHS Nn-OW CTEMEHUW KaK (PYHKIMH OOpaTHON CTENEeHH C HaTypalbHBIM
MIOKa3aTeJIeM.

[TokazarenpHast u jorapudmuyeckas QpyHKIMU, UX CBOMcTBa M Tpaduku. Mcmonb3oBaHue
rpaduKoB (PYHKIUH U pelIeHus ypaBHEHHN.

TpuroHomeTpuyeckass  OKPYXKHOCTb,  OINpEACNEHHE  TPUTOHOMETPUYECKUX  (PYHKIIHIA
YHCIIOBOTO apryMeEHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PEAbHBIX Mpolieccax U sBIeHUSIX. ['paduku pearbHbBIX
3aBUCHMOCTEH.

Havyana maTeMaTH4ecKoro anajamnsa

IlocimenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEIOBATENbHOCTEH. MeTod MaTeMaTH4eCKOi
WHAYKIUU. MOHOTOHHBIE W OrpaHUYCHHBIE I[IOCJIEN0BATENBbHOCTU. VCTOpHA BO3HUKHOBEHMS
MaTeMaTUYECKOTO aHAIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass M reoMeTrpuueckas — mporpeccur.  beckoHeuHo — yObIBaroas
reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YObIBAalOIIEd IeOMETPUYECKON IMPOTPEecCHH.
JIuHEeWHBIN U SKCIOHEHIUANIbHBIA pocT. Yucno e. @opMyiia CIOKHBIX MPOIEHTOB. Mcnonb30Banue
IIPOrPECCUN ISl PELIEHUS peallbHbIX 3a/1a4 PUKIIAJHOIO XapakTepa.

HenpepriBHble QPyHKIIMK W WX CBOMCTBA. TOUkHM pa3phiBa. ACUMOTOTH TpapuKoB HyHKITHIA.
CBoiicTBa (pyHKUMI HENpEephIBHBIX Ha OTpe3Ke. MeTox HMHTEpBAJOB JAJS PELICHHUS HEPaBEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKITUHN AJI pEIICHUS 3a1a4.

[lepBas u BrOpas mpousBoAHble QyHKIMU. OnpeneneHue, TeOMETPHUECKU U QU3NUECKUi
CMBICJI IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K TpaduKy (PyHKIHU.

[IpousBonHbIe 3eMeHTapHBIX (QyHKUIUH. [Ipou3BogHAsS CyMMBI, IPOU3BEACHUS, YACTHOTO U
KOMITO3UITUH ()yHKITHA.

MHoXkecTBa M JIOTHKA

MHoOk€ecTBO, Omepanuyd HaJ MHOXKECTBAMU U HMX CBoMcTBa. Jlmarpammel OJitnepa—BeHHa.
[IpumeHeHNEe TEOpEeTUKO-MHOKECTBEHHOIO amnmnapara Jisi ONMCAHHUS pPEAJbHBIX IIPOLECCOB H
SBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE, 0KA3aTeIbCTBO,
PaBHOCHJIbHBIE YPABHEHHS.

11 KJIACC

Yucaa ¥ BLIYHCTIEHUS

Harypanpaple u 1ensie uncna. [IpuMeHeHHEe TPU3HAKOB JEIMMOCTH IIENBIX YHUCE,
HaumOonpImid obmwmit aenutens (manee — HOJI) u maunmenbiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, anropuT™Ma EBKmma 115 penieHus 3a1a4 B MeJTbIX YUCIax.



KommiekcHpie uymcna. AnreOpawueckass W TPUTOHOMETpUYEcKas (OPMBI  3amucu
KOMIUIEKCHOTO 4Hcia. Apudmernueckue omnepanuy ¢ KOMIUIEKCHBIMH 4MciaaMu. M3o0paxenue
KOMIUIEKCHBIX YHUCENl Ha KOOpAMHATHOM Iiockoctu. Popmyna Myaspa. KopHu n-oil creneHu u3
KOMIUIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX 4MCeNn JUId peleHus (QU3HYecKux u
T€OMETPUYECKUX 3a/1a4.

YpaBHeHHsI M HEPABEHCTBA

Cucrema U COBOKYIHOCTh YpaBHEHHM M HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CleCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHUH C IOMOIIBI0 TPUTOHOMETPUUECKOM
OKpPYXHOCTH. PellleHne TpuroHoMeTpu4ecKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEbHBIX U JIOTapH(PMHUIECKIX HEPABEHCTB.

OCHOBHBIE METO/BI PELLICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/BI PEIICHHUS CUCTEM U COBOKYMHOCTEH pallMOHAIbHBIX, UppallMOHAIbHbIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUECKUX YPABHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpumeHeHNne ypaBHEHHH, CHCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3aa4 U 3aJa4
13 pa3iIMyYHbIX 00NacTel HAyKU U peasIbHOM JKU3HU, MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTaTOB.

DyHKIUH U TPa@UKH

I'papux kommosunmu ¢GyHKmmid. ['eomerpmueckue oOpa3bl ypaBHEHHH W HEPAaBEHCTB Ha
KOOPJAMHATHOM TUIOCKOCTH.

Tpuronomerpruyeckue QyHKIMH, UX CBOWCTBA U IpapUKU.

I'paduueckue MeTolbl pelIeHUs ypaBHEHUH U HEpaBeHCTB. [ paduueckue METOAbI perieHus
3a/1a4 ¢ IapameTpamH.

Hcnonb3oBanue rpagukoB (QyHKIUM U1 HMCCIEIOBaHUSA MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PELICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEAILHOM KU3HU.

Hayana MmaTeMaTH4eCKOro aHaJu3a

[IpumeHeHre POM3BOJHON K HCCIENOBAaHUIO (DYHKIMH HA MOHOTOHHOCTH M 3KCTPEMYMBI.
HaxoxxaeHne HanOobIero 1 HAMMEHBIIEro 3HaYeHUI HeNPEPhIBHOM (PyHKIIMM Ha OTpe3Ke.

IIpuMeHeHne POU3BOIHON JUIsl HAXOXKICHUS HAWJIy4Ilero peleHus B IPUKIaJAHbIX 3a/1a4ax,
IUIs OTIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aJJaHHOTo (hopMyJIoi Wity rpaKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. IlepBooOpa3zHble 3JIEMEHTapHBIX
dbynkuii. [IpaBuia HaxoXaeHUS TIEPBOOOPA3HBIX.

Nurerpai. I'eoMeTpudecKuil CMBICI MHTErpajia. BeIYuciIeHHe ONpeneéHHOI0 HHTErpaia 1o
dhopmyne HeroTona-Jleiioaua.

[IpuMmeHeHne WHTETpaNa IS HAXOXACHUS IUIOMIa[eld IUIOCKUX Quryp u o0BEMOB
TE€OMETPUYECKHX TEIl.

[Ipumeps! pemeHuil audQepeHnaIbHbpIX ypaBHeHUNH. MaTeMaTnyeckoe MOJEIMPOBAHUE
peasbHBIX MIPOLECCOB C MOMOILBIO AU(PepeHINaNbHBIX YPaBHEHUH.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YUYEBHOI'O KYPCA «AJITEBPA U
HAUYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBLIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOr0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  OOydYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI0 YJI€HAa POCCHICKOro oOIIecTBa, MNPEACTAaBICHHE O MaTeMaTHYeCKMX OCHOBaX
(YHKIIMOHMPOBAHUSL PA3NWYHBIX CTPYKTYp, SBJICHUH, TNpOLEAYp TpakIaHCKOro oOImiecTsa
(BBIOOpPBI, OIPOCHI M JIpyroe), yMEHHE B3aUMOJCHCTBOBaTh C COLMAIBHBIMM HHCTUTYTaMH B
COOTBCTCTBHUH C UX q)yHKI_[I/ISIMI/I 1 HAa3HA4YCHUCM,

2) IaTPHMOTHYECKOT0 BOCIIUTAHMS



c(OpPMUPOBAHHOCTh POCCUNCKON TIpa)KIAHCKOW HAECHTUYHOCTH, YBAXKEHMSI K MPOILIOMY H
HACTOSILIEMY POCCHIICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSM POCCHMCKUX
MAaTEMATUKOB U POCCUMCKOM MATEMATUYECKON IKOJIbI, UCITOJIb30BAHUE ATUX JOCTUKEHHI B IPYTHX
HayKaX, TEXHOJIOTHIX, Chepax SIKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE NTYXOBHBIX IIEHHOCTEH POCCUKCKOTO Hapoaa, chOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKH
U AESITeNbHOCTHIO YYEHOTO, OCO3HAHUE IMYHOTO BKIIAJa B MOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

4) 3cTEeTUYECKOT0 BOCTIUTAHMS:

3CTETUYECKOE OTHOILIECHHE K MUPY, BKJIIOYAsl 3CTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEM,
0OBEKTOB, 3a/ay, pELIEHUl, pacCyX JAECHHUH, BOCIPUUMUYHMBOCTH K MAaTEMaTHYECKUM acleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCHUTAHMUSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpECcax 3J0pOBOTO H
0e30macHOro 00pasa *U3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3J0POBBIO (340POBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATUI U OTIBIXA, PEryIsipHas pU3ndecKas akTUBHOCTh), (pr3udeckoe
COBEPUICHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JAESITENBHOCTHIO;

6) TpynoBoro BocnuTaHus:

TOTOBHOCTb K TPYJZly, OCO3HAHUE LIEHHOCTH TPYAOIIOOMs, MHTEpEC K pa3jIMuHbIM cdepam
npodeccruoHanbHON AESITeTbHOCTH, CBA3aHHBIM C MaTeMaTHUKON U e€ MPUIOKEHUSMHU, yMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP OymyIiel mpodeCCuu U peaan30BhIBATh COOCTBEHHBIC KU3HECHHBIC
IJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMAaTHUYECKOMY OOpa30BaHUIO W CaMOOOpPa30BaHUIO HA
MPOTSDKCHUHM BCEH YKU3HHM, TOTOBHOCTh K AKTHBHOMY YYACTHIO B PEIICHUHM MPAKTUYECKUX 33724
MaTeMaTHYE€CKOW HAMPaBIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMUECKON  KyJIbTYphl, TOHUMaHHE BIUSHUS  COIHAJLHO-
SKOHOMMYECKHUX IIPOLECCOB Ha COCTOSSHUE NPHUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHME
IJ100aTbHOTO XapaKkTepa 3KOJOTHYECKUX MPOOJIeM, OPUEHTAllMsl Ha MPUMEHEHHE MaTeMaTUYeCKUX
3HAHWUU JJIS pelIeHHs 3a/1a4d B 00JaCTH OKPYXKAIOMICH CPe/ibl, TUIAHUPOBAHKUE TIOCTYIIKOB U OLICHKH
HX BO3MOKHBIX MMOCIIECTBUH ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 TO3HAHUS

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHOH MPAKTUKH, TOHUMaHUE MaTeMaTHUECKOM HAyKH Kak c(hepbl YeT0BEUECKON
JEATEIBbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTHSI LIUBUJIN3ALINM, OBJIAJICHUE A3BIKOM
MaTeMAaTUKM W MaTeMaTH4YeCKON KyJIbTYypOll Kak CpeACTBOM TMO3HAHUS MHUPA, TOTOBHOCTh
OCYILECTBIIATH MPOEKTHYIO U UCCIEN0BATENIBCKYIO AESITENBHOCTh HHINBHUIYaIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jornyeckue 1eMCTBHSA:

BBISIBJISITh W XapaKTepU30BaTh CYUIECTBEHHbIE MPHU3HAKU MaTeMAaTUYECKUX OOBEKTOB,
MIOHSTHIA, OTHOLIEHUH MEXTy TOHATUAMH, (POPMYTUPOBATEH OMPEICIICHUS MOHATHI, YCTaHABINBATh
CYILLIECTBEHHBI MPU3HAK KiacCU(UKALKUK, OCHOBAHMS AJii OOOOIIEHHUS U CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO AHAJIN3A;

BOCHPUHUMATh, (OpPMYIUpOBaTH U MPEeOOpPa3OBbIBATh CYXKIEHUS: YTBEPAUTEIbHbIE H
OTpHUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIC,

BBISIBJISITh MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHUBOpeuUus B (haKTax,
JAHHBIX, HAOTIOJACHUSX U YTBEPKACHUSX, TIPeIaraTh KPUTSPUU JJIs BBISBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHI;

JienaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX M WHAYKTHUBHBIX
YMO3aKIIOUeHUH, YMO3aKIIOUCHHI 110 aHAJIOTHH;



MIPOBOAUTH CAMOCTOSATEIBHO OKA3aTeNbCTBA MATEMAaTUUECKUX YTBEPKIACHUH (MIpsMBbIE U OT
MPOTUBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, TMPUBOAMTH MPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

BbIOMpaTh croco0 perieHus y4eOHO# 3amaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHHUS,
BbIOMpaTh HanOoJIee MOAXOAIINN C YUETOM CaMOCTOSITENIBHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3zoBble nccienoBarejbckue 1eHCTBUSA:

HCIIOJIb30BaTh BOINPOCHI KaK HMCCIIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHMS, (HOPMYJIHPOBAThH
BOMPOCH, (UKCHUPYIOIIME NPOTHUBOpEYHE, MpoOiieMy, YyCTaHaBIMBAThb HCKOMOE M JaHHOE,
(hopMHPOBATH THITOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIIHIO, MHEHHE;

MPOBOJIUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIEPUMEHT, HCCIEIOBAaHHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SIBICHHS, MpPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXIy 00beKTaMHU, SIBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIUPOBaTh OOOOIIEHMS] U BBIBOJBI 0 pe3yjibTaTaM IPOBEAEHHOIO
HaOIO/ICHUs, UCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYyUYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001EHN;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IPOIIECCa, a TAKKE BbIIBUTaTh MPEANOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATEH JeUIUTH MHDOpPMAIMH, JAHHBIX, HEOOXOMUMBIX JJIsi OTBETa HA BOMPOC W JUIS
peuieHus 3a1a4u;

BbIOMpaTh  MHPOPMANMIO U3  HUCTOYHUKOB  PA3IWYHBIX  THUIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3HpPOBaTh W  HHTEPIPETHUPOBATH HWHGOPMALMIO Pa3NUYHBIX BUAOB H  GopM
MIpe/ICTaBICHUS;

CTPYKTYypUPOBaTh MH(OPMAIIHIO, TPEACTABIATh €€ B Pa3NIU4YHBIX (HOpMax, HILTIOCTPUPOBATH
rpadudecky;

OILICHUBATh HAAEKHOCTH MHPOPMAIIHH 110 CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.
KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

OO0wmenne:

BOCIIPUHUMAThL U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSMU U IEISIMH
oOuIeHusl, SICHO, TOYHO, I'PaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W TNHCHMEHHBIX
TEKCTaX, AaBaTh MOSICHEHUS 10 X0y PELICHUS 3a]1a4i, KOMMEHTUPOBATh MOJy4YeHHbIN Pe3ybTar;

B XOJI¢ OOCYXIIEHMs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemiaeMoil 3a1auu, BBICKA3bIBaTh HJCH, HAIEJICHHBIE HA IOUCK PEIICHHs, COMOCTaBISATH CBOU
CYXKIEHHSI C CYXIIEHUSIMU JAPYTUX YYaCTHHUKOB JHaliora, OOHApyXHUBaTh pazid4Me U CXOACTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTHpOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJIbTATHl PELICHUsS 3aJaud, HKCIIEPUMEHTA, HWCCIEAOBAHUS, INPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3ECHTALUU U OCOOCHHOCTEN
ayIUTOPHH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1eCTBHS

Camoopranusaunms:

COCTaBIISITh IUIAH, AJITOPUTM pEIICHUs 3aJadd, BBIOMPATh CIOCOO pEIICHUs C Y4ETOM
HMMEIOIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PEeUICHUH C y4€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:

BJIQJICTh HABBIKAMH IO3HABATENIbHON pe(IeKCHH KaK OCO3HAHHUS COBEPILAEMBIX IEHCTBUN U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIa/lETh CIOCO0aMU CAMOIPOBEPKU, CAMOKOHTPOJIS
rpoiiecca 1 pe3yJbTaTa pelleHus MaTeMaTH4YeCKOM 3a1auu;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPHU PEIICHUH 337a4l, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, NAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSACHATH NMPUUYMUHBI JOCTHKECHUS
WIA HEJIOCTHXEHHS pe3yJbTaTOB JIEATENbHOCTH, HAXOAWTh OWIMOKY, JaBaTb OLICHKY
MIPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEIbLHOCTD:

MOHMMATh W HCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM M WHIAUBUAYaJIbHOW pabOTHI IpH
pemieHMM y4yeOHBIX 3ajay, TMPUHUMATh L€Jdb COBMECTHOW JI€ATENIbHOCTH, IUIAHUPOBATh
OpPTaHU3aIMI0 COBMECTHOM pabOThI, PaCHpeneNsiTh BUABI padOT, JOTOBapUBATHCS, OOCYKIATh
Ipolecc U pe3ybTaT paboThl, 0000I1aTh MHEHUS! HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIPYMIOBBIX (opMax padoThl (0O0CYyXKIeHHs, OOMEH MHEHHI, «MO3TOBbIE
LITYPMBD» U UHBIE), BBIIOJIHATH CBOIO 4acTh PabOThl M KOOPIAUHUPOBATH CBOM JEHCTBHS C IPYTHMMHU
YJIeHAMH KOMAaHJIbl, OLIEHMBATh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kjacce OOyYaroONmUiics MOMYyYUT CICIYIOIINE TPEIMETHBIE
pe3yabTaThl MO OTHENIBHBIM TeMaM pabodell mporpammbl yueOHOro Kypca «AusreOpa M Hayajga
MaTeMaTHYECKOI0 aHAJIU3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOJTHO OIEPHPOBATH TOHATHIMH: PANMOHATIBHOE YUCIIO, OECKOHEYHAs TEePHOAMYECKast
IpoOb, MPOLEHTHI, UPPALMOHATBHOE YHUCIO0, MHOXKECTBA PAIIMOHAIBHBIX U JEHCTBUTENIBHBIX YHCE,
MOJyJIb AE€HCTBUTEIBHOIO YHCIIA;

NPUMEHATHh APOOU U MPOLEHTHI JUIsl PELIeHUs MPUKIAAHBIX 3a/1a4 M3 Pa3IM4HbIX OTpaciiei
3HaHUU U pPEATIbHOM )KU3HH;

NPUMEHATh TNPUOTKEHHBIE BBIYMCICHMS, MpPaBUIA OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEpPHPOBATh MOHATHUEM: CTENEeHb C IeJbIM IOKa3aTeJIeM, HCIOIb30BaTh
MOIXOAAITYI0 (OpMy 3amuCH JCHCTBUTENBHBIX YHCEN JUIA PEIICHHs TNPaKTHUYECKUX 3anad U
IIPEICTABICHNS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpaJIbHOM CTEIICHH;

CBOOOJHO ONIEPUPOBATH MOHATHEM: CTENEHb C PALIMOHATIBHBIM I10KA3aTeIIEM;

CBOOOJHO OIEPHPOBATh MOHATHUAMH: JIOrapudM UHUCIA, JECATHYHBIE M HaTypaJbHbIE
JorapudMmebl;

CBOOOJHO OINEPUPOBATH TMOHATHSAMU: CHHYC, KOCHHYC, TAHTEHC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCHUHYC U apKTaHI'€HC YMCIOBOI0 apryMEHTa.

YpaBHeHHUS H HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATH MOHATHIMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YPaBHEHHUS U YPAaBHEHUA-CIICICTBUS, PABHOCWIIbHBIC HEPABEHCTBA,

NPUMEHATh PpA3IMYHBIE METOJAbl PEIICHUS pAlUOHAIBHBIX U JAPOOHO-pAIlMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILCHUS HEPABCHCTB;

CBOOOJHO OINEpPHPOBATH MOHATHSAMH: MHOTOWIEH OT OJHOW MNEPEeMEHHOH, MHOTOWIEH C
LeNbIMHA KO3 GUIIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHATH JAEJICHUEe MHOTOWIEHA HA MHOTOUJIEH C
OCTaTKOM, Teopemy besy u TeopeMmy Buera i pemenus 3anad;

CBOOOJHO  ONEpUpPOBaTh TMOHATHSAMM: CHCTEMa JIMHEMHBIX ypaBHEHHMH, MaTpulua,
ONpEACIUTENb MaTpulbl 2 X 2 M €ro IeOMETPUYECKMH CMBICI, MCIOIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 1A BBIYMCIEHUS €ro 3HAYCHUA, NPUMEHATh ONPEACIIUTENH NI PEIICHUS
CUCTEMBI JIMHEHHBIX YPAaBHEHWH, MOJEIMPOBATh PEAIbHBIE CUTyallUM C IIOMOIIBIO CHUCTEMBI
JMHEWHBIX YPaBHEHM, HCCIEN0BATh MOCTPOCHHBIE MOJIEIH C TIOMOIIBIO MAaTPHULL U ONPEIECIIUTENCH,
HMHTEPIPETUPOBATH MOTYUYEHHBIN pe3yiIbTarT;

WCIIOIh30BaTh CBOMCTBA JIEUCTBHI C KOPHAMH JIJIsl TPeoOpa30BaHUs BBIPAXKEHUH;



BBITMIOJIHATE ~ NPEOOpPA30BaHMS  YHCIOBBIX  BBIPAXKCHHH, COJIEpXKAIIMX  CTETEHH C
palMOHAaIbHBIM IIOKA3aTENEM;

WCTIOJIH30BaTh CBOMCTBA JIorapu(MOB I IpeoOpa30BaHus JIorapu(HhMUIECKUX BBIPAKCHHN;

CBOOOJIHO OMEPUPOBATh MOHATUAMU: UPPALMOHATIbHBIE, TTOKA3aTEeNbHbIE U JOorapupMUUEcKue
YPaBHEHUs, HAXOAWTh MX PEIICHHUS C IOMOIIBIO PABHOCWIBHBIX MEPEXOJ0B WM OCYIIECTBIISASL
IIPOBEPKY KOpPHEW;

NPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpHYeckHe  (GOopMyasl Uit  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO  ONEpPUPOBATH IOHATHEM: TPHUTOHOMETPHYECKOE ypaBHEHHE, IPHUMEHSTh
Heo0XoAuMBble (OPMYJIbI 7Sl pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJICIUPOBATh PealbHbIC CUTYalluy Ha S3bIKE anreOpbl, COCTABIISATH BEIPAXKECHUS, YPaBHEHNS,
HEpPAaBEHCTBA IO YCJIOBMIO 3aJa4M, MCCIEAOBAaTh IIOCTPOEHHBIE MOZEIU C HCIIOIb30BAHUEM
anmnapara ajreopsl.

DyHKIUH U rpaQuKuU:

CBOOOJHO OIEPHPOBATH MOHATHUAMH: (DYHKIMS, CrMocoObl 3amaHus (QYHKIWH, B3aMMHO
oOpatHble (yHKIMHM, KOMIO3MLMsA (yHKUuH, Tpapuk (YHKIHUM, BBIMIOIHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus TpaguKOB (yHKITHIA;

CBOOOJHO OMNEPUPOBATH MOHATHAMM: O0OJACTh OIpPENeNIeHUs] M MHOXKECTBO 3HAUYEHUH
GbyHKIMH, HYM QYHKIIHA, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMNEpUPOBaTh MOHATUSAMHU: YETHbIE U HEYETHBIC (DYHKIUM, NEpUOJUUECKUE
(GYHKIMHA, TPOMEKYTKHM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl ¥ MHHHMYMBI (DYHKIHH,
HauOoJIbllIee U HaUMEHblIee 3HaUYeHHe (PYHKIIUN Ha IPOMEXYTKE;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: CTENEHHAas (YHKUIUS C HATypalbHBIM M LEJIBIM
nokasaresuem, rpaduk crerneHHoN (QyHKIMM C HATypalbHBIM M LIEJIbIM ITOKa3aTeleM, TpapuK KOpHs
N-0if CTeTNeHN KaK (yHKIIMK 00OpaTHON CTETIEHH C HATypalbHBIM ITOKa3aTeleM;

ONEepUpOBaTh MOHATUAMM: JIMHEWHas, KBaJpaTHUyHas M JpOoOHO-TMHEWHas (QYHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIC0BAHKE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpPUPOBATh MOHATHSAMM: IOKa3aTelabHas W Jorapupmuyeckas (yHKIHH, HUX
CBOWCTBA U IpauKu, UCTIOIB30BATh UX IpadUKH s peIICHHs YpaBHEHUIA;

CBOOOJHO ONEPUPOBATH IOHATHSAMM: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpEEICHUe
TPUTOHOMETPUYECKHX (PYHKIUH YUCIOBOTO apryMEHTa;

UCIOJb30BaTh TpaQuKU (QYHKUMH 11 MCCIEJOBAHUS NPOLIECCOB M 3aBUCUMOCTEH INpHU
pelieHNH 3a7a4d U3 JPYyruxX y4eOHBIX NPEJAMETOB M PEaNbHOM JKU3HHU, BBIpaXXaTh (opMylamu
3aBUCHUMOCTH MEKy BEIUYMHAMU;

Havajia MaTeMaTH4Y€CKOI0 aHAJIM3a:

CBOOOJHO ONEpPUPOBATH MOHATHAMM: apudMeTHueckas M IeoMeTpudeckas mporpeccus,
0ecKOHEeuHO YOBIBaIOIIasi T€OMETPHUYECKasi MPOrpeccus, JTUHEWHBIH M SKCIIOHEHLMAIBHBIA POCT,
(dopMya CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUU JIJISl PELIEHMsI pEalIbHbIX 3a/1a4 PUKIIAJHOIO XapaKTepa;

CBOOOJHO  ONEpPUPOBATh  MOHATUSAMM:  IIOCJIEAOBAaTENbHOCTb,  CIIOCOOBI  3a/aHUs
IIOCJIEZIOBATEILHOCTEN, MOHOTOHHBIE U OIPAaHUYEHHBIE IOCJIEJOBATEILHOCTH, TIOHUMATh OCHOBBI
3apOXK/ICHUS] MAaTEMaTUYECKOI0 aHAJIM3a KaK aHajau3a OECKOHEYHO MaJlblX;

CBOOOJHO OINEPHUPOBATH MOHATHSAMU: HEMPEpPbIBHBbIC (DYHKUIUH, TOYKU pas3pbiBa Tpaduxa
(hyHKIMHM, aCUMIOTOTHI Tpaduka GyHKIINUH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLHUS, HENpEepbIBHAS Ha OTpe3Ke, IMPHUMEHATh
CBOWCTBA HEMPEPBIBHBIX (PYHKLUH JUIsl peLLICHHs 3a]1a4;

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: MEPBast U BTOpask MPOU3BOAHbIC (YHKIIUHU, KacaTeIbHas
K rpaduKy QyHKIINH;

BBIUUCIIATH TPOU3BOIHBIC CYMMBI, TIPOU3BEIECHUS, YACTHOTO U KOMITO3UIIUH JIBYX (DYHKIIMH,
3HATh POU3BOHBIE FTTEMEHTAPHBIX (DYyHKIIHIL;

UCIOJIb30BATh TEOMETPUUYECKUM U (PU3UUECKUI CMBICT IIPOU3BOJHOM JUIsl peILICHHs 3a1a4.



MHokecTBa M JIOTHKA:

CBOOO/IHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallMi HaJl MHOXKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJil ONUCAaHUS pealIbHbIX MPOLIECCOB U
SIBJICHUM, TIPU PELICHUH 3a/1a4 U3 APYTUX yUyeOHBIX MPEIMETOB;

CBOOOJHO OIEPHPOBATH TOHATHSMH: OINpEACICHHE, TeOopeMa, ypaBHEHHE-CIICACTBUE,
CBOWCTBO MaTEMaTHYECKOTO 00BEKTA, 10KAa3aTeIbCTBO, PABHOCHIIbHBIE YPaBHEHUSI U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce OOydYaromuiics MOMYyYUT CICIYIOIINE TPEIMETHBIE
pe3yabTaThl MO OTHCNIBHBIM TeMaM pabouell mporpammbl yueOHOro Kypca «AusreOpa M Havaia
MaTeMaTHYECKOI0 aHAJIU3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOTHO ONIEPUPOBATH MOHATHIMHU: HATYpaAJIbHOE U LIEJI0€ YHCI0, MHOXKECTBA HATypaIbHBIX
U LEeJbIX YHCeJl, UCMOb30BaTh Mpu3Haku nenumMoctu nenbix uncen, HOJl u HOK natypanbHbIX
YyCcesl AJIs peleHus 3a1a4, IPUMEHATh alroput™ EBknnna;

CBOOOJIHO ONEPHPOBATH MOHATUEM OCTAaTKa MO0 MOAYJIO, 3alIMChIBATh HATypajlbHbIC YHCIA B
Pa3IMYHbIX O3UIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YyCcell, MPEJCTABIATh KOMIUIEKCHBIE YHCla B aJreOpandyeckoidl M TPUTOHOMETpUYECKOH (opme,
BBITOJIHATH ApU(PMETHUECKHUE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TNIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATh MOHATUAMU: UPPALMOHATIbHBIE, TIOKA3aTeNbHbIE U JorapupMUUEcKue
HEpaBEHCTBA, HAXOJUTh UX PEUICHUS C TOMOIIBIO0 PABHOCUIBHBIX IEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH NMPH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OIEPHPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHMEHSTh
Heo0XoAuMBble (POPMYJIbI 1711 pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUUYECKUX HEPABEHCTB;

CBOOOJHO OTEPUPOBATH MOHATHUSMHU: CUCTEMa M COBOKYITHOCTH YPaBHEHHH M HEPABEHCTB,
PaBHOCWIIbHBIE CHUCTEMBl U CHCTEMBI-CIICACTBUS, HAXOAUTh PELICHUs CHCTEMbl U COBOKYITHOCTEH
palnMoHaNbHBIX, UPPALIMOHATIBLHBIX, TOKA3aTEIbHBIX U JOrapu(pMHUUECKUX YPaBHEHHH U HEPABCHCTB;

pelmaTh  palMOHAJIbHBIE, HUppalMOHAIbHBIE, IOKAa3aTelbHbIC, JIOTApU(PMHUECKUE U
TPUTOHOMETPUUECKNUE YPABHEHUS U HEPABEHCTBA, COAECPKAIINE MOIYJIN U TTapaMeTphl;

MPUMEHATH IpauuecKue METOMbI /Ul PELICHUs] YPAaBHEHUN U HEPaBEHCTB, a TAKXkKe 3a]ad
napaMeTpamu;

MOJIEIMPOBATh PeabHbIE CUTYallU Ha S3bIKE areOpbl, COCTABIISATh BBIPAXKEHUS, YPaBHEHNU,
HEpPaBEHCTBA U MX CHCTEMbI II0 YCJIOBHIO 33Ja4M, HCCIIEJOBAaTh IIOCTPOECHHBIE MOJEIU C
HCIOJIb30BAHUEM allllapaTa ajareOpbl, THTEPIPETUPOBATH MOIYYEHHBIN pe3ybTaT.

DOYyHKUUH U TPAPUKHA:

CTPOUTH IpaUKd KOMIO3MLIMU (YHKIHH C MOMOLIBI0 JIEMEHTAPHOIO HCCIIEIOBAaHUS U
CBOWCTB KOMITO3UIIMHU ABYX (DYHKITHIA;

CTPOUTB TeOMeTpHUUEeCcKre 00pa3bl ypaBHEHUI M HEPABEHCTB HA KOOPAWHATHOM MJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

IPUMEHATh (PYHKIUH U MOJICIMPOBAHUS U UCCIIEOBAHMSI PEATIbHBIX ITPOLIECCOB.

Havasia MaTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MPOU3BOJHYIO JJIs MCCIe0BaHUs (YyHKIIMA HA MOHOTOHHOCTb M 9KCTPEMYMBI;

HaXOJAUTh HanOoJbllIee U HAMMEHbIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHON Ha OTPE3KE;

UCIOJb30BaTh MPOU3BOAHYIO I HAXOXKAECHUS HAWIYUYLIEro PelIeHus B IPUKIIAJHbIX, B TOM
YHCJIE COLMATIbHO-KOHOMMUYECKHX, 3a7a4dax, JUIsl ONpeAeieHUs] CKOPOCTH M YCKOpPEHHs Ipolecca,
3a1aHHOTO (POPMYIION MU TPadhUKOM;

CBOOOJHO ONEpUpPOBaATh MOHATHAMHU: NEepBOOOpasHasi, ONpeAeNEHHbI HHTErpasl, HaXOAUTh
nepBooOpa3Hble 3JIEMEHTApPHbIX (PYHKUMH W BBUUCIATH HHTErpan 1o ¢opmyine HbroToHa-
Jletibuuma;

HaXOJUTh IJIOUIA/IU INIOCKUX (GUTYp U 00BEMBI TEJT ¢ IOMOIIBIO HHTErpaa;



UMETh TMpPEJICTABICHHE O MAaTeMAaTHYeCKOM MOJACTHPOBAHUN HAa MpPHUMEPE COCTABJICHUS
muddepeHInaTbHBIX YpaBHEHUI;

pemaTh NPHUKIATHBIE 33/Ja49l, B TOM YHCJE COIHAIbHO-SKOHOMHUYECKOTO M (DU3MYECKOTO
XapakTepa, CpeICTBaMH MaTEMaTHYECKOTO aHAJIH3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
Kosnn4yecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue

Ne (uudpossbie)

n/n  PA3AEJIOB M TEM Beero Kontpoabsnbie IIpakTnueckue 06pa30BaTEIBHBIE
NporpamMmMsbl padoThbI padoThbI pecypes
MHOXkeCTBO
JNEHUCTBUTEIIBHBIX YHCEIL.

MHoOrousieHsl.
1 Panmonanbueie 24 1

ypaBHEHHS U
HepaBeHcTBa. CHUCTEMBI
JIMHENHBIX YpaBHEHUN
OyHKUIMYT U TpapUKH.

2 Crenennas GyHKIHS C 12 1
LIEJIBIM [TOKa3aTeNeM

ApudmeTnaeckuii
KOpPEHb N-OW CTETIEHHU.
WppanmonanbHble
ypaBHEHHUSI

15 1

[TokazarenbHas
HKIIUS.
4 bymeu 10 1
[TokazarenbHbIe
ypaBHEHUSI
Jlorapupmuueckas
KITUSL.
5 Gymxuus 18 1
Jlorapupmuueckue
ypaBHEHUSA

Tpuronomerpuueckue
BBIPAYKECHUS U YPaBHCHUS

IlociemoBaTeIbHOCTH U
MIPOTrPECCUu

HenpepbiBHBIE QpyHKIUH.

[IpousBoaHas 20 !

[ToBTOpEHUE,
9 000011IeHHE, 5 2
cUcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO

YACOB IIO TTIPOTPAMME 136 10 0



11 KUIACC

KosnnyecTBo yacoB DJICKTPOHHBIE
HaumeHnoBanue

Ne (unposbie)
a3/1eJ10B U TeM
/o pasa Beero Koutpoasnbie IlpakTnueckue 06PA30BATETBHbIC

NMporpamMmmsbl padoThbI padoThbI pecypes

UccnenoBanue QpyHKImii
1 C IIOMOIILIO 22 1
MPOU3BOAHOMN

[lepBooOpasnas u
HHTErpa

12 1

I'paduxu
TPUTOHOMETPUYECKUX
3 GyHKITHH. 14 1
TpuronomeTpuueckue
HEpPaBEHCTBA
HppanunonaneHsle,
MOKa3aTelbHbIE U
norapupMUIecKue
HEpaBEHCTBA
5 KommiekcHbie uncna 10 1

Harypanbnblie u 1enbie
quclia

10 1

Cucremsl
parroHaIbHBIX,
HppalMOHATEHBIX
MOKa3aTeIbHBIX U
JOrapuPpMHUECKUX
ypaBHEHUH

12 1

8 3agauu ¢ mapameTrpamu 16 1

[ToBTOpEHUE,
9 0000111eHHE, 16 2
cUCcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

Kansarun 10.M. Anrebpa [Ipocsenienune 2021
bazoBblil 1 yriyOneHHbINH YPOBHI

AranacsH JI.C. I'eomeTpus [Ipoceemienue 2021
bazoBblil 1 yriyOneHHbINH YPOBHI

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
* https://resh.edu.ru/subject/19/ (Poccuiickas 31eKTpoOHHAs MIKOIA);

* https://ege.fipi.ru/bank/index.php?proj=BOACASBBB2E19E434CD6BEC25284C67F
(OtkpoiThiit 6ank 3aganuit GUITN)

* Poccuiickas anextponnas mkona (https://resh.edu.ru/);

*  VYuu.py (https://uchi.ru/)

o SKimacc (https://www.yaklass.ru/);

* Ilopran «I{udposoe o6pazoBanue» (http://digital-edu.ru/).
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