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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH 00eCreunBaeT HHCTPYMEHTAIbHYIO 0a3y 715 U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, ((OPMHUPYET JIOTUIECKOE B A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCsl
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOSHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JPYrMX JIHUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHIECKOH Gopme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEITHOTO OBJa/IeHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HCHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KH3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BAaTh WX I JalbHEWUIIEro
00pa3oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpemsi oBlaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKUHUSMHU aJreOpbl U MAaTEMAaTUYECKOTO aHajin3a pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBATh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAyKTUBHO, HCIOJIb30BaTh 0000LIEHHE U KOHKPETU3allUI0, a0CTparupoBaHue U
aHaJIOTHIo, GOpMHUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome m3yuenuss ydeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydarouecsi TMOJMy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTCHIIMAJIOM, KOTOPBIi
peanu3yercss Kak uepe3 ydeOHbId Marepuall, CHOCOOCTBYIOUIMI (POPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUs, Tak U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
NPOJODKUTEIbHON  KOHUEHTPAallMd  BHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBINA pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIeXKHUT
JeSITeIbHOCTHBIN PUHIUI O0yUYEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KAaTeIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEeHUs», «DyHKIUM U
rpaduxu», «YpaBHEeHUs U HEpaBEeHCTBay», «Havana MaremaTnieckoro aHanu3ay», «MHoOKecTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JTMHUY U3Yy4al0TCs Ha MPOTSHYKEHUH JIBYX
JeT 00y4YeHusl Ha YPOBHE CpeIHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTENIEHHO HACHIIasiCh HOBBIMH TeMaMM U pazzaenamu. [laHHbIM yd4eOHBI Kypc sBiseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaINU3, TEOpUsS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBiIaJeBaloT Bcé Ooiee
MIMPOKMM MaTEeMAaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTH MaTEMAaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HAHHUA, TIOJYYEHHbIE MpPH H3YUYEHUH Y4eOHOro Kypca, Uil PpELIEHUS CaMOCTOSITEIIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CopneprxaTenbHO-MeToANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIOJIb30BaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAauaTO Ha YpOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE yIEISIETCS
(I)OpMI/IpOBaHI/IIO HaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIIHUX B CG6$I HUCIIO0JIBb30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTUYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crenu(uyeckue 3aJa4u U OIEepaliu: JeJIeHUe Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHS Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaKxXe BBIp&)KCHHfI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOIO  MBIILICHUS
oOyJaronuxcsi, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKICHHUM, pabOThI C CUMBOJILHBIMU
dbopmamu, TIpeCcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxaTenpHO-MeToANYeCcKast TUHUS «DYHKIUK U TpaQuKH» TECHO TEPEIUIeTaeTCsl C
JIPYTUMH JJHHASIMHA Y9€0HOTO Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M IpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs peIIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUHbIMU BETUUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepkaTeabHOR
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOl, rpapuueckoil u cioBecHol. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKoro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCinpUTh KPYT' KaK MAaTEMATHYCCKUX, TaK U IPUKIIAAHBIX 3a/Ja4, JOCTYITHBIX O6y’—IaIOI]_[I/IMC${, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HauOOJbIINE U HAUMEHbIINE 3HAUYEHUS, BHIUUCIAT TUIOMAAN GUryp u o0BbEMBI Te, HAXOAUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. [laHHas cojaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC



BO3MOXKHOCTH IIOCTPOCHUS MATEMaTUYECKUX MOJIEIEH pealIbHbIX CUTYAIUi, T03BOJIAET HAXOAUTh
HaWIy4llle€ pEIIEHUE B MPUKIAJAHBIX, B TOM UHUCIE COLMAIbHO-I)KOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TEXHHMKEe M HMcKyccTBe. OOyuarouiyecs y3HarOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAayKh, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTU4EeCKOM JIOTUKU. TeopeTMKO-MHO)KECTBEHHbIE
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3/eibl MaTeMaTUKA W €€ NPUIIOKEHUH, OHHU
CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE TUCLMILIIMHBI U UX MPUIIOKEHUS B eAnHOoe Lenoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOy4YaroUleMycCsl MOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BaTh €0 JUIsl BEIPAXKEHUSI CBOMX MbICIIEH. [IpyruM BasKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CJIeI0BAHUE ONPEACIIEHHBIM MPaBUIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOI'O MBILIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Aurebpa n Hayajia MaTeMaTUYECKOTI0 aHaJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOro MOJIEJIMPOBAHUS, KOTOpbIE IpPHU3BaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
amnmapara aiareOpbl U MaTeMaTHYECKOTO aHalM3a, WHTEPIPETAlH TOTYYEHHBIX PE3yJIbTaTOB.
Takue 3amaHus BIUIETEHbl B KaXKAbI M3 pa3fesioB IMPOrpamMMbl, IOCKOJbKY BECh MaTepHai
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHblX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00ydaroIrecs pa3BUBaOT HAa0JI01aTEIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Y4YeHHs BceX TeM YydeOHoro kypca «AureOpa M Hauana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha uzyuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHAJIN3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).
Ob11ee KoMMYecTBO KOHTPOJIbHBIX padboT B 10-11 kmaccax 12, 12 cooTBeTCTBEHHO.

YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

* MaTtematuka: anredpa 1 Hadajla MaTeMaTHYECKOTr0 aHajIu3a, reoMeTpus. AnreOpa u Havana
MaTeMaTH4ecKoro ananusa (B 2 yactsx), 10 kmacc/ Yacts 1: Mopakosud A.I'., Cemenos I1.B.;
Yacts 2: Mopakosuu A.I'. u apyrue; non pepakuueit Mopakosuua A.I'., OOmiecTBo ¢

orpannyeHHoi orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HNHA»



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JlelicTBuTenpHble yKcaa. PanyoHanbHble W MppalMOHalbHBIE uyucia. Apudmerndeckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alACU JEVCTBUTEIBHBIX YNCEI Ul PEIIEHUS IPAKTUYECKUX 3a7a4 U IPECTABIICHUS JAHHbIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm umncna. CoiicTa gorapudma. JlecaTUuHbIE U HATypaJibHbIE JIOTapU(pMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ ocTaTKoM. Teopema
besy. MHorounens! ¢ nensiMu koagdunuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemienne cuctem JNMHENMHBIX ypaBHEHWH. Marpuina CHUCTEMBl JIMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOUIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. VccienoBanne nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONpeAETUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyalluH C MOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3UYHBIX 00JIaCTel HAYKU M peabHON KU3HU.

DyHKIUHN U TPaQUKH

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOpatnble ¢QyHkiuu. Kommosunus
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (yHKIMHA.



OO6nacth onpeeNeHns 1 MHOXKECTBO 3HaueHud ¢pyHkumu. Hymu ¢ynkiuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-THUHEIHAS PYHKIMH. DIEMEHTApHOE UCCIIEIOBAHHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-0oil cTemneHu Kak (pyHKUHMHU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[Toka3zarenbHas U Jorapudmuyeckas GyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrnionbs30BaHue NPOTrpeccuu Uil pELIEHUs PEANIbHBIX 3314 IPUKIIAJHOIO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOicTBa. ToUkM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIHH. OnpeneneHne, rTeOMETPUIECKUN U (U3HIECKUI
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pereHus 3a1a4 B IETbIX YUCIIaX.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. KopHu n-oit cteneHu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3a7a4 U3 Ppa3IMYHbIX oO0JacTedl HAyKW M peajbHOW JKHU3HM, HMHTEPHpPETAlUs IOJY4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTO b1 pelieHrs ypaBHEHUI U HepaBeHCTB. [ paduueckre MeToAbI peneHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hauyana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpajia. Belyucienyue onpeneacéHHoro HHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInanbHbIX ypaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOYYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCUCTBOBATH C COIMAIBHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTeMaTUKOB M POCCUUCKON MAaTEeMaTHYECKOW IIKOJbI, MCIOJB30BAHUE ATUX AOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHM, BOCIPUUMYHBOCTh K MAaTEMATHUYECKHUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3TUYHbIM cdepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TUTaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3OBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLHMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX TTOCJIC/ICTBUM JIJISl OKPYXKAIOIIEH CPEJIbL;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIMBUIN3ALINM,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KJacCU(UKAIMKU, OCHOBaHUA sl 0000uIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTHBOpeuHs B (akrax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIBLHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM (TPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl ©  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOHpATh CIIOCO0 pelieHrs y4eOHoil 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareibCkue AecTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TPOTUBOpEUne, MpoOJIeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXITy 00beKTaMU, SIBIICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEHHI;

HpOFHOSI/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie HpOHGCC&, d TaKXX€ BBIABUT'ATH HpC}IHOJ’IO)KeHI/ISI (0]
€ro paSBI/ITI/II/I B HOBBIX yC.]'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
peLIeHNs 3a0a4u;

BI)I6I/IpaTI) I/IH(i)OpMaHI/IIO n3 NCTOYHUKOB paSJ'II/I'—IHI)IX THUIIOB, aHaJ'II/ISI/IpOBaTI),
CUCTEeMATU3UPOBAaTh U HMHTEPIPETUPOBATH HMHQPOPMAIMIO pPA3IUYHBIX BHAOB ©  (HopM
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE JeliCTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTL HOJIy‘-ICHHbeI p€3y.HBTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBbI,
pelraeMoi 3a/auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKICHHS C CY)KICHUSAMH JIPYTMX YYaCTHHUKOB JIHajora, oOOHapyXMBaTh pPa3jiMude U CXOICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pELICHUH ¢ yu€TOM HOBOM MH(pOpMaLIIH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3yibTaTa pelieHus MaTeMaTUYeCKOH 3a1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM, OOBACHATH MPUYUHBI 10CTUKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOH JIe€ATEeNIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» M HHBIE), BBITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOU ACUCTBUS C IPYTUMHU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPHUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOyuenuns B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIYUCICHUS, NpaBWIa OKPYIJICHHS, NMPHUKUAKY U OLECHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOMN CTEINEHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHUHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LEeNBIMU K03 (HUITMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTh JeJIeHHe MHOTOUWIeHA Ha MHOTOWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €ro 3HAY€HUs, IPUMEHATh ONPEIEIUTEIN AJIs PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MOTYYEHHbIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIMH, KOMIO3ULMS (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKUIMH, MaKCUMYMbl W MHHHMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM W LENbIM IOKa3aTeneMm, rpaduk
KOPHsI N-Oi CTENEeHU KaK PYHKIIMH OOpaTHOW CTETNICHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATh MOHITUSMH: TOKa3aTelbHas W jorapupmuyeckas (QyHKIUHU, UX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIONBb30BaTh rpa@uku (GyHKUUNA AT UCCIEIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH MpHU
pellleHnn 3aa4y U3 APYrux y4eOHBIX MPEJAMETOB U PEaTbHOM >KU3HU, BBIpaXaTh (opMylaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKas U TeoMeTpudecKasl MpOorpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATHUSAMH:  IOCIEOBAaTEIbHOCTh,  CHOCOOBI  3a/1aHUS
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHast K rpaduKy QyHKIUY;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallUK HaJl MHOXKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapat Ul ONMCAHUS PealbHbIX IPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO OIIEPUPOBATH MOHATUEM OCTATKA 10 MOAYJIIO, 3aIMChIBATh HATYpAJIbHbIE YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandyeckol U TPUroHOMETpHUEcKoil dopme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX [1€PEX0JIOB;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTb YPaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalIbHbIE, HMPPALMOHAJbHBIE, [IOKa3aTellbHble, Jorapudmuyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

MPUMEHSTH I'paUuecKue METO/IbI JUIs pEIICHNs] ypaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJICNIUPOBaTh peaJbHbIE CUTyallMd Ha s3bIKE aireOpbl, COCTABIATh BBIPAKECHMS,
YpaBHEHUsI, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOAEIIN
C MCIMOJIb30BAaHUEM allllapara airedpbl, HHTEPIPETUPOBATH NOJYyUYEHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULUHU (DYHKIHI C MOMOUIbIO 3JI€MEHTAPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATHh QYHKIMU U1 MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX IIPOIIECCOB.

Hayana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOoJbllIee 1 HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HEePEephIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUISl HAXOXKICHUS HAMIYYIIEero PEelieHUs] B MPUKIAIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIHMA W BBIYUCISATH WHTErpan mo ¢opmyne HprootoHa-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE CONHAIBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KouunuecTBo Moayb «IIK0JIBHBIH YPOK»
No 4acos, JlesiTeILHOCTD YUUTeEJIs
n/n HanmenoBaHmue pa3jiesioB U TeM OTBOAMMBIX ¢ yueTom paboueii Kanenaapb
Ha OCBOEHHE NMPorpamMmsbl coObITHH
TE€MbI BOCIIUTAaHUA
MHO0:kecTBO AeiicTBUTENbHBIX Yucel. MHorouieHnbl. PaimoHajabHble 24
YPaBHEeHHs U HepaBeHCTBA. CHCTeMbl JTHHEHHBIX YPABHEHHU I
. npuBieYeHHE BHUMaHUs | ceHTsa0ps: [eHp
1 MHokecTBO, oneparuy HajJ MHOKECTBAMH M UX CBOMCTBA 1 P 70b A
0o0yJaronmxcs K 3HAHUHN
2 Juarpammsl Diinepa-Benna HEHHOCTHOMY aCIICKTy
3 [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO allfapara JJis perieHus 3a1a4y 1 M3y1aeMBIX Ha ypoKax
MIPEAMETOB, SIBICHUI U
. 8 ceHTAOpSI:
COOBITHH, M .
€XX1yHapOIHbII
4 Pannonanbublie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOH, IPOIIEHTHI, 1 WHULIMMPOBAHUE . ALYHApOA
o Hb
OeCKOHEUHbIE IEPUOUYECKUE IPOOH o0cyx1eHuH, -
. pacnpocTpaHeHus
BBICKA3bIBAaHUI CBOETO
TPaMOTHOCTH
MHEHHUS, BBIpaOOTKU
5 Panmonaneueie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOIICHTHI, 1 CBOET0 JIHUHOCTHOLO
OECKOHEUYHBIE TTEPUOINUECKUE TPOOH OTHOMIECHNS K
6 HpI/IMeHeHI/Ie )1p06eﬁ W MMPONLCHTOB JJIA pCHICHUA IMPUKIIAAHBIX 3aaa4 1 H3y4aeMbIM CO6LITI/I}IM,
7 [Ipumenenue qpoOei U IPOIEHTOB TSl pEISHUS TPUKIIATHBIX 33/1a4 1 SIBJICHUSIM, JINLIAM,
8 JleficTBUTENBHBIE YKCIA. PallioHAILHBIE U MPPAIIMOHAIBHBIE YHCIIa 1 IIPUMCHCHHC
. WHTEPAKTUBHBIX (HhOpPM
9 ApudmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCIAMU 1 6p Ny bop
. . y4ueOHOU paboThI —
10  Momys AEHCTBUTEIHLHOTO YUCIIA U €T0 CBOKWCTBA 1 HHTEICKTYATBHBIX,
11 [TpuOnmkEHHbBIE BRIYUCICHUS, TIPABUIIa OKPYTJICHHUS, TPUKUIKA U OI[EHKA 1 CTHMYJIUPYIOIIHX
pe3ynbTaTa BEIUACICHUN I103HABATEIBHYIO
12 CraproBblii KOHTPOJIb 1 MOTHBALHIO, UTPOBBIX
13 OCHOBHBIE METOJIbI PEIISHUS IEJbIX U APOOHO-PaMOHATBHBIX 1 MCETOAMK, HUCKYCCHM,

YPAaBHEHUU U HEPABEHCTB

JaromuX BO3MOXKHOCTD




OcCHOBHBIE MCTOABI pCIICHUSA LECIIBIX U ,I[pO6HO-paHI/IOHaJ'IBHI>IX

14 YPAaBHEHUI U HEPABEHCTB .

15 MHoOrouseHsl OT OJJHOM EPEMEHHOM. JleleHre MHOro4sIeHa Ha 1
MHOTOYIEH C OcTaTkoM. Teopema besy

16  MHorousnensl ¢ nenabiMu kKodddunrentamu. Teopema Buera 1

17  Pemenue cuctem JIMHEHHBIX YPaBHCHUM 1

18  Pemenue cuctem JTUHEHHBIX YpaBHEHHIA 1

19 Marpuna cucreMsl J}I/IHGﬁHHX ypalfHeHI/n?L Onpenenurenb MaTPULbl 2X2, 1
€ro TeOMETPUYECKUI CMBICI U CBOICTBA; BHIYMCIIEHUE €r0 3HAUCHUS

20 Onpenenurens MaTpULbI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOWCTBA; 1
BBIUMCJIEHUE €r0 3HaYCHUS

21 HpI/IMeHe}EI/Ie OIpEeACUTEINS JUIsl PEIIEHUS CUCTEMbI JIMHEHHBIX 1
ypaBHEHUU

29 Pemenue HPUKJIAJHBIX 3711 € HOMOLIBIO CHCTEMBI JTUHEHHBIX 1
ypaBHEHUH

23 Pemenue MPUKIA/HIX 3324 C OMOLIbIO CHCTEMbI JMHEWHBIX 1
ypaBHEHUU

24 KonTposbHasi padora: '"PanuonajbHble ypaBHEHUS] M HEPABEHCTBA. 1

Cucrembl JIMHEHBIX YPABHeHH "

MPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIAajora; rpyninoBoi
paboThl, KOTOpask yYUT
CTPOUTH OTHOIIICHUS U
JIefiCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO
MBIIUICHHUS,

MOHUMAaHUE U
BEIpQXKa)XKCHUC B
MPaKTUYECKOU
JIESITEIIBHOCTH IIEHHOCTh
JKU3HU, 3[J0POBbS U
0e30IaCHOCTH, 3HAYCHHUE
JUYHBIX YCUITUH B
COXpaHCHHUH U
YKpETJIEHUU CBOETO
3JI0POBBS U 37]0POBbBS
JIPYTUX JIIOAEH;
COOJTIOTArOTIIHI TpaBHIIA
JUYHOMN U 00IIIeCTBEHHOM
0€30ITaCHOCTH, B TOM
griciie 6€30MacHOro
TIOBEJICHUS B
UH(POPMALIMOHHOM cpee;
Nuannuuposars
MOJIJIEP>KUBATH
HCCIICIOBATEITBCKYIO
JESITEIIbHOCTD
00ydJaromuxcst B paMKax
peanu3anuu UMu

1 okTa6pst:
MexayHapoaHbli
JIEHb MY3bIKU




WHIUBHUYaJIbHBIX U
I'PYIIIOBBIX IPOEKTOB

®yukuuu U rpaguku. CteneHHasi GyHKIHUS ¢ HeJbIM NOKa3aTe1eM 12
o5 OyHK1MS, criocoObl 3ananus GyHkuu. B3anMHo oOpaTHbie GyHKINH. 1 noOyx/1eHue
Kommozurust ¢hyHKImii o0yyJaronmxcs
coOIr01aTh HOPMBI 5 okTs16ps: JleHb
26  I'paduk pynxmum. InemeHTapHbIC TpeoOpazoBaHus rpauKoB QYHKIUI 1 TOBEIeHHS, IPABMIIA yauTens
27 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHui pyHkimu. Hymm 1 obmenns co
¢dynkmu. [IpomMekyTKH 3HaK MOCTOSHCTBA CBCpCTHHKAMH 1
Yérusie n HeuéTHBIe pyHKIMU. [leproamueckue ¢ [Ipome HEAArOTHHACCIIMH
. 19107078 MEKYTKH
28 YHEN PHOA YHEH p yr 1 paOoTHHKaMH,
MOHOTOHHOCTH ()YHKIIUH
COOTBETCTBYIOIIHE
29 MakcuMyMbl 1 MUHEMYMBI (yHKIUH. Hanbonbiiee u HanMeHblee 1 yKITay
3HaYeHHne (PYHKINU Ha IPOMEKYTKE 06111e06pa30BaATENBHOI
30  JluneitHas, KBaapaTHIHAS U APOOHO-TMHEHHAS (PYHKIIHH 1 OpraHM3aluy,
31  DnemeHTapHOE HCCIEIOBAHUE M MMOCTPOEHHE rPa)uKOB ITUX (HYHKIIHIA 1 YCTaHOBJICHHUE U
32  DreMeHTapHOE UCCIIEAOBAHUE U MTOCTPOCHUE TPAQUKOB ITHX (DYHKITHIA 1 HOICPAKKY
JI0OpOoKenaTeIbHON
33  Cremnens ¢ nenpM nokasatenem. bunom HetoTona 1
4 C B q 1 aTMoc(epsl;
TENeHb C I1eJIbIM Noka3zareneM. bunom Herotona OpraHW3AIHIO
35 CrenenHas (yHKINS C HAaTypaJlbHBIM U LIEJIbIM MOKa3zatesneM. Eé 1 HACTABHHYECTRA
CBOHCTBA M TpauK MOTHUBHPOBAHHBIX U
SPYIUPOBAHHBIX
00yJaromuxcst HaJl
" . HEYCIEeBAIOIIUMHU
KonTtpoubnas padora: "Crenennas pynkuus. E€ cBoiicTBa u Y H
36 " 1 OJIHOKJIACCHUKAMH, B TOM
rpagpuk
qucie ¢ 0COOBIMU
00pa3zoBaTeIbHBIMU
MOTPEOHOCTIMU
Apupmernyeckuii KOpeHb n-oii crenenu. UppannonanbHbie 15
yYpPaBHEHHS
37  Apudmernyeckuii KOpeHb HATYPAIBHOM CTETIEHU M €r0 CBOMCTBA 1 [IOHUMaHUE U
38  ApudmeTndeckuii KOpeHb HATYPAJIbHOM CTENIEHU U €r0 CBOMCTBA 1 BBIDAKCHUEC B




39  IIpeoOpa3oBaHus YHUCIOBBIX BHIPAKECHUM, COACPIKAIITUX CTETICHH U KOPHU 1

40 | IIpeoOpa3zoBaHMs YUCIOBBIX BRIPAKECHHH, COAEPIKAINUX CTETICHN U KOPHH 1

41 | IIpeoOpa3zoBaHMsI YUCIOBBIX BRIPAKECHHH, COAEPIKAMINX CTEIICHH U KOPHH 1

42 UppanmonansHbie YPABHEHHS. OcCHOBHBIE METO/BI PELICHUS 1
UPPAIMOHATILHBIX YPABHCHHIA

43 WppannonaibHbie YPABHCHIS. OCHOBHBIE METOIBI PEIICHUS 1
UPPALMOHATILHBIX YPAaBHEHHIM

44 HppannonaibHbie YPaBHCHHS. OCHOBHBIE METO/BI PEIICHHS 1
UPPALMOHATILHBIX YPAaBHEHHIM

45  PaBHOCUIIBbHBIC TIEPEXO/IBI B PEIICHUU UPPALIMOHATILHBIX YPAaBHEHHA 1

46  PaBHOCHIIbHBIC IEPEXO/IbI B PEIICHUU UPPAIIMOHATBHBIX YPAaBHEHHMA 1

47  PaBHOCUIIbHBIC TIEPEXO/IBI B PEIICHUU UPPALIMOHATILHBIX YPaBHEHHIA 1

48  PaBHOCUIIBHBIC IEPEXO/IBI B PEIICHUU UPPALIMOHATILHBIX YPaBHEHHMA 1

49 CaoiicTBa U rpaduK KOpHSI N-Oi CTENeHH KaK (yHKIIMH 0OpaTHOM 1
CTETICHH C HATYPAIbHBIM ITOKa3aTeieM

50 CaoiicTBa U rpaduK KOpHS N-Oi CTENeHH KakK (yHKIIMH 0OpaTHOM 1
CTETICHH C HATYPAIbHBIM ITOKa3aTeieM

51 KonTpoabHnas padora: "CBoiicTBa U rpadpuk KOpHS N-0i CTENeHH. 1

HppannonajibHbie ypaBHeHus "

MPaKTUYECKOU
JIESITEIIbHOCTH IIEHHOCTh
KHU3HH, 37J0POBbS U
0€30I1aCHOCTH, 3HAUCHHUE
JUYHBIX YCUIIUH B
COXpaHCHHUHU U
YKPEIJIEHUU CBOETO
3JI0POBBS U 37]0POBbBS
JIpYTUX JIIOACH;
COOJTI0TAIOIIHI TIPpaBHIIA
JIMYHOU U 0OI[eCTBEHHOUN
0e30IaCHOCTH, B TOM
yricie 6e30MacHOro
MIOBE/ICHUS B
nH(OPMALIMOHHOHU CpeIE;
MOHMMAaHUE CHEIUPUKU
TPYJIOBOH AESITETFHOCTH,
PEryJIMPOBAHUS
TPYJIOBBIX OTHOIIEHUH,
caMo00pa30BaHUs U
npodeccuoHaNbHOMI
CaMOIIOAATOTOBKH B
UH(OPMAIIOHHOM
BBICOKOTEXHOJIOTHIESCKOM
00111eCTBE, TOTOBBII
VUUTHCS U TPYAUTHCS B
COBPEMEHHOM OO0IIIeCTBE;
[IpuBnexkarb BHUMaHHE
00yJarmuxcs K
o0cyxaeMoii Ha ypoke
uHopManuu,
aKTUBU3ALIUN
[M03HABATEJILHOMN
JIeSITEIbHOCTH




IHoka3zarenbHas pynkuus. [lokazarejbHble ypaBHEHUs

52  CremneHb ¢ palioOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
53  CremneHb ¢ parioOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
54  CrerneHb ¢ palioOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55  TlokasarenbHas GpyHKIUsA, €€ CBOMCTBA U Irpaduk 1
56  Hcnonp3oBanue rpaduka GyHKIUH U pEIICHHUS ypaBHECHUN 1
57  Hcnonp3oBanue rpaduka GyHKIUH U PEIICHHUS ypaBHECHUN 1
58 [Toka3zarenbHble YPaBHEHHS. OCHOBHBIE METO/BI PELICHUS 1
MOKAa3aTeNbHBIX YpaBHEHUN
59 [TokazarenbHbIE YPABHEHIS. OcHOBHBIE METOBI PELICHHS 1
MOKa3aTeIbHBIX YPaBHECHUN
60 [Toka3arenbHble YPaBHEHHS. OCHOBHBIE METO/BI PELICHUS 1
MOKAa3aTeNbHBIX YpaBHEHUN
61 KonTpoubnas padora: "IlokasareabHnas pynknus. [lokasareabHbie 1
ypaBHeHus"
Jlorapudpmuueckas pynkuus. Jlorapupmudeckne ypaBHeHuUs! 18
62 | Jlorapudwm gucia. CBoicTBa Jlorapudma 1
63 IoayroaoBoii KOHTPOJIb 1
64 | Jlorapudwm gucia. CBolicTBa Jlorapugma 1
65  JlecsaTuuHble U HATypaIbHBIE JTOTApU(PMBI 1
66 JlecsaTuuHble U HATypaIbHBIE JTOTApU(PMBI 1
67 | IlpeoOpa3oBaHue BRIpAKEHHI, COAEPIKANTUX JIOTapU(PMBI 1

NPUBJICUCHNEC BHUMAHHUSI
00yJarImuXCs K
[IEHHOCTHOMY acCIIeKTy
M3Yy4aeMbIX Ha ypOKaX
NPEMETOB,
WHUIUUPOBAHUE
o0cyxIeHuH,
BBICKa3bIBaHUW CBOETO
MHEHHSI, BBIPAOOTKH
CBOETO JINYHOCTHOTO
OTHOILICHUS K
M3y4aeMbIM COOBITHSIM,
PUMEHCHHE
MHTEPAKTHBHBIX (OPM
yueOHOil paboThI —
WHTEIUICKTYaTbHBIX,
CTUMYJTTUPYIOIINX
MO3HABATEIBHYIO
MOTHBAIIHIO;
YcranaBiuBaTh
JIOBEPUTEIbHbBIE
OTHOIICHHUS

[ToOyxaTh
o0yJarmuxcs
co0JII0/1aTh HA YPOKE
OOIICTIPUHSTHIC HOPMBI
MOBE/ICHHMS, TIPaBUIIa
OOIIEHHUS CO CTapPIIUMHU
(memarornuecKuMu
paboTHUKaMU) U

12 nexabps: JleHnp
Koncturynun
Poccuiickoit
denepannun




68  IIpeoOpa3oBaHue BEIPAKECHHI, COAEPKANTUX JIOTapUPMBI 1 CBEPCTHUKAMH
69  IIpeoOpa3oBaHue BRIPAKECHHI, COAEPKALITUX JIOTapU(PMBI 1 (00y4aromuMuCs);
70  Jlorapudmuyeckas GpyHkiwms, e€ CBOMCTBA U TpaduK 1 OpratusosbiBath paboty
1 e o o8 cBOI o 1 00yJaromuxcs ¢
orapumMuueckas K1usi, e€ cBoiicTBa u rpaduk .
P YHKIHA, P . COLIMANILHO 3HAUYNMOI1
72  Hcnonp3oBanue rpaduka GyHKIMM IJ1s PEIICHHUS YPaBHCHUMA 1 uHQopMaLmeii:
73 | Ucnonb3oBanue rpaduka GyHKINUU I pEIICHUS] YPaBHEHUI 1 00CyK1aTh, BEICKa3bIBATh
74 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS 1 MHCHME;
jorapu(pMHUUECKUX YpaBHEHHMA [TonnepxuBath B
75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIEC METO/IBI PELICHHS 1 ACTCKOM KOJUICKTHBC
jorapuMUYUECKUX YPaBHCHUIA JICTOBY10, IPYKEIOOHYIO
atMocoepy;
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIC METOJIBI PEIICHUS
76 . 1 [To6yxaath
jorapu(pMUUECKUX ypaBHEHHMA
77 p . 1 0o0yyJaromxcs
ABHOCHJIbHBIE M1EPEXO0/Ibl B PEIICHUH JIOTapu(PMUUECKUX YpaBHEHHIA COGIIONATH Ha YPOKE
78  PaBHOCHIIBbHBIE IEPEXO/Ibl B PELICHUH JIOTapU(PMUIECKIX YpaBHEHUN 1 TIPUHIAIBL yaeOHOI
JTUCITUTUINHBI U
CaMOOpPraHU3aIlNN;
Nuaunuuposars
0o0ydJaronuxcs K
00CYKIEHUIO
KonTposbnas padora: "Jlorapupmuueckasi pyHkums. YA ’
79 " 1 BBICKA3bIBAaHUIO CBOETO
Jlorapudpmuyeckue ypapHeHUs
MHEHUS, BBIpabOTKe
CBOETO OTHOIIEHUS TI0
MOBOTy MOJIy4aeMOil Ha
YpOKE COIHATBHO
3HaYUMOM HH(MOpMALIUU
TpuroHomerpuveckne BbIpaKeHHs] U YPABHEHHUS 22
80  CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOTO apTyMeHTa 1 noOyx1eHue
81  CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC YHCIOBOTO apryMeHTa 1 00yJaromHXCst
82 | ApkcuHyc, apKKOCHHYC U apKTaHTEHC YHUCIIOBOTO apryMeHTa 1 COOIO/IATE HOPMBI
MOBE/ICHNUS, TIPaBUiIa
83 | ApkcuHYyC, apKKOCHHYC M apKTaHTE€HC YUCIIOBOTO apryMEHTa 1




TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPeIeICHUE TPUTOHOMETPUUECKUX

84 (YHKIMH YUCIOBOTO apryMEeHTa L
85 TpuronomeTrpudeckas OKpy>KHOCTb, OIPEACICHHE TPUTOHOMETPUIECKUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa
86  OcHOBHBIC TPUTOHOMETPUYECKUE (HOPMYITBI 1
87  OcHOBHBIC TPUTOHOMETPUYECKUE (HOPMYITBI 1
88  OcHOBHBIEC TPUTOHOMETPUYECKUE (POPMYITBI 1
89  OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
90 IlIpeoOpazoBaHHE TPUTOHOMETPUUYECKHIX BBIPAKECHHH 1
91 IlpeoOpazoBaHHE TPUTOHOMETPUUYECKHUX BBIPAKECHHH 1
92  IlpeoOpazoBaHHE TPUTOHOMETPUUYECKHUX BBIPAKECHHH 1
93  IlpeoOpazoBaHKE TPUTOHOMETPUUYECKHIX BBIPAKECHHHA 1
94  PemieHue TPUTOHOMETPUYECKUX YPAaBHEHUH 1
95  PemieHue TpPUrOHOMETPUUYECKUX YpaBHEHUI 1
Penienne TpUroHOMETpUUECKUX YPAaBHEHUH
96 1
97 | PemieHue TpPUrOHOMETPUUYECKUX YpaBHEHUI 1
98  PemieHne TPUrOHOMETPUUYECKUX YpaBHEHUI 1
99  PemieHue TPUTOHOMETPUYECKUX YPABHEHUI 1
100 Pemienne TpUTOHOMETPUIECKUX YPaBHEHUI 1
101 KonTpoJsbHnas pa6ora: "TpuronomMmerpuieckue BbIpakKeHUs H 1

TPUIOHOMETpHYECKHE YPaBHeHusn "

0o0111eHNs CO
CBEPCTHUKAMH U
[1€IarOrH4ECKUMU
paboTHUKaMHU,
COOTBETCTBYIOIIHE
YKIany
00111e00pa3oBaTEIIHHOM
OpraHu3aIni,
YCTaHOBJICHHE U
MO/IICPIKKY
J00poKeIaTeIbHON
aTMoc(epsr;
OpraHH3aIHI0
HaCTaBHMYECTBA
MOTHBHUPOBAHHBIX U
SPYIUPOBAHHBIX
oOyJaromuxcs Hajl
HEYCIICBAIOIIUMHU
OJHOKJIACCHHKAMH, B TOM
YHCIIe ¢ 0COOBIMU
00pa3oBaTeNbHBIMH
MOTPEOHOCTAMY,
JAIOIIET0 00yYaroIIMMCS
COIMATLHO 3HAYNMBIN
OTIBIT COTPYJAHUYECTBA U
B3aMHOM ITOMOIIIH;
UHUIIMAPOBATh
o0ydJaronuxcs K
00CyXIEHUIO,
BBICKA3BIBAHUIO CBOETO
MHEHHSI, BBIPAOOTKE
CBOEr0 OTHOIIEHUS 10
IIOBOAY II0JIy4aeMOU Ha

8 despass: Jlenp
pOoccuiicKon
HaYKH

23 ¢espans: leHb
3alIUTHUKA
OreuecTBa




YPOKE COIHAIbHO
3HAYUMOM HH(pOpMaIHU

IHociieq0BaTEILHOCTH M IIPOTPECCHH 10
102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUs IOCIE0BaTEIbHOCTEH. MeTox 1 MOHUMaHHe CreunuGuKn
MaTeMaTUYECKON UHIYKIIUU TPYJIOBOM AESITETbHOCTH,
103 MOHOTOHHBIE U OTpaHUYEHHBIE TTOCIeA0BaTeIbHOCTH. VIcTOopus aHann3a 1 peryJimposanus
OECKOHEYHO MAaJIbIX TPYyAOBbIX OTHOLICHHUM,
caMmoo0pa3oBaHUs u 8 mapra:
104 ApudmeTrndeckas mporpeccus 1 npodeccHoHaIbHOM Me:xnyHapoaHbII
CaMOIIOJITOTOBKH B SKEHCKUH eHD
MH(OPMALIOHHOM
105 T'eomeTrpuueckas mporpeccus 1
BBICOKOTEXHOJIOTHYECKOM
106 beckoHe4yHO yObIBaroIasi reOMETpHUYEcKasi IPOrpeccus 1 0GIIecTBe, FOTOBBII
107 Cymma 6eckoHEYHO yOBIBaIOIIEeH reOMEeTPHUECKON POTPECCHH 1 YUUTBCS U TPYIAUThCA B
108 JIuHeHbIN 1 SKCIOHEHIANBHBIN pocT. Yucno e. @opMyna CI0XKHBIX 1 COBPEMEHHOM OOIIECTBE;
IPOLIEHTOB AKIIEHTUPOBATh
109 JIMHEWHbIH ¥ AKCITOHCHITHATBHBIN pocT. Yucio e. @opmyiia CI0KHBIX 1 BHUMaHUE O0Y4alOMHXCst
[POLIEHTOB Ha HPaBCTBEHHBIX
npobJemMax, CBA3aHHBIX C
Vcnonb30BaHue NPOrpeccuu Uil PELICHUs pealbHbIX 3a7a4 MPUKIaTHOTO
110 1 Hay4YHBIMU OTKPBITHSIMH,
Xapakrepa
M3y4yaeMbIMH Ha YpOKe
111 KourtpoabHnas padora: "IlociaenoBaTesbHOCTH U porpeccun’ 1
HenpepsbiBable pynkuun. IlpousBognas 20
112 HenpepsiBHBIE GYHKIIMU U UX CBOIMCTBA 1 IIPUBJICYEHNE BHUMAHHUS
113 Touka pa3psiBa. ACUMIITOTHI IpauKOB QPYHKIUI 1 00yJarOMKXCs K
114 CaoiicTBa QyHKIIMIT HEMTPEPBHIBHBIX HA OTPE3KE 1 [ICHHOCTHOMY aCHCKTYy
. . M3y4aeMbIX Ha YpOKax
115 CsoiicTBa (yHKIMI HEIPEPHIBHBIX HA OTPE3KE 1 yi ypore
NPEIMETOB, SIBICHUN U
116 Meroa HHTEPBAJIOB IJIsl PEIICHUS] HEPABEHCTB 1 COOBITHIA,
117 Meton uHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB 1 VHUIIUMPOBAHHE
118 Meton MHTEPBAIOB [T PEIICHUS HEPABCHCTB 1 00CyXIeHUH,
119 IIpumeHeHHE CBONCTB HENPEPHIBHBIX (DYHKIMI 11 PEICHUS 3a1a4 1 BBICKa3bIBAHMH CBOCTO




MHCHUA, BI)Ipa6OTKI/I

12 anpens: Jlens

120 IIpumeHeHUEe CBOMCTB HEMPEPHIBHBIX KLMH [T pelieHus 3a1a4 1
p pep (ymKuui fs p A CBOETO JINYHOCTHOTO KOCMOHABTHKH
121 TIlepBast u BTOpast MpOU3BOAHBIEC (DYHKIIUU 1 OTHOIICHMA K
122 Ompenenenue, reOMETPHUECKUI CMBICI TPOU3BOAHOM 1 H3Y1aeMbIM COOBITHIM,
. . SBJICHUSIM, JINLIAM;
123  Omnpenenenue, GU3HMUECKUANA CMBICI IPOU3BOTHOMN 1
5 MIPUMEHEHUE
124 VYpaBHeHue kacaTenbHOH K rpaduky QyHKINH 1 MHTEPAKTUBHBIX GOpM
125 VYpaBHeHue kacaTenbHOU K rpaduKy GHyHKIIUU 1 y4e0HOM paboThI —
126 IIpousBoaHBIE AJI€eMEHTAPHBIX (PYHKIUH 1 JAIOUINX BO3MOKHOCTh
127 TIpou3BOIHBIE 2IEMEHTAPHBIX (HYHKLIUIA 1 PHOOPECTH OTIBIT
BC/CHIA 9 mas: [leHn
128 IIpowusBoHasi CyMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3UITUHU (DYHKITHIA 1 KOHCTPYKTHUBHOTO H06ez.11>1
. JUAJIora; rpynmnoBoi
129 TlpowsBoaHast CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIMH () yHKIIUNA 1 pPaGOTHL;
b
130 TIlIpowm3BoaHast CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIMH ()yHKIIUHA 1 Co31aBarh
JIOBEPUTEIIbHBIN
MICUXOJOTHYECKHMA
131 KourpoabHas pa6ora: "IIpousBoanan' 1
KJIMMaT B KJacce Ha
ypOKe
IloBTOpEHHMe, 00001IeHNEe, CHCTEMATH3ALUA 3HAHUI 5
132 TloBTOpenwue, 06001IeHUE, cCUCTeMaTH3aIus 3HaHUi: "YpaBHeHUS" 1 Opranu3oBbIBaTh 151
133 TloBTOpenwue, 06001IeHUE, cUCTeMaTH3aIUs 3HaHUH: "DyHKIUN" 1 00y4aromuXxcs CUTyanui
134 TopnoBasi KOHTpOJIbHAsI paGoTa 1 KOngOM H OTICHKH (IfaK
€OHBIX JIOCTHKECHUI
135 T'omoBasi KOHTPOJIbHAsI paGoTa 1 = ’
TaK ¥ MOpPaIbHBIX,
HPABCTBCHHBIX H
136 IloBTOpeHue, 06001IeHNE, CUCTEMATH3aIUs 3HAHUI 1 TPaXTAHCKIX
MOCTYIIKOB)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Moayab «IIkoAbHBIA

KoimnuecTBo
YPOK»
Ne 4acoB,
SITEJIbHOCTb YYUTEJsl
n/n HaunmeHnoBaHue pa3je/ioB U TeM OTBOAMMBIX AesiTeanuocts y ol
HA OCBOCHIE ¢ ydeToM padoueii Kajgennapsb
TeMbI NPOrpamMmbl coObITHH
BOCIIMTAHUSA
HccnenoBanue pyHKIMii ¢ NoMOIbIO MPOU3BOAHOM 22
1 [TpumeHneHne mpOU3BOTHON K UCCIEIOBAaHUIO (DYHKIUI HA MOHOTOHHOCTh 1 noOyX/1eHue 1 centsi6ps: [enb
U SKCTPEMYMBI o0ydJaronmxcs 3HaAHUHT
2 [IpumeneHre mpON3BOIHON K UCCIIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTh 1 COOMIOIaTh HOPMBI
Y 3KCTPEMYMBI MMOBCACHM:, IIpaBUJIa
3 [TpumeHneHne mpOU3BOJHON K UCCIEIOBAaHUIO (DYHKIUIT HA MOHOTOHHOCTh 1 obienus co
U SKCTPEMYMBI CBEPCTHUKAMH U
MeJarorn4ecKuMHu 2 6
CEHTAOpS:
paboTHUKaMU, p .
N N N TBETCTR " MexnyHapoaHslii
4 PUMEHEHHE MPOU3BOTHON K UCCIIETOBAHNIO (DYHKIIMI HA MOHOTOHHOCTD 1 COOTBETCTBYIOIINE eHb
U SKCTPEMYMBI YKIaIy ACTIDOCTDAHCHIS
o011eo0pa3oBaTenbHOM ? aMETHT(};TH
. . OpraHu3aIu, p
5 HI;I/II(:/IepHeeHI/Ie MIPOM3BOTHON K UCCIIEeIOBaHUIO (YHKIINI HA MOHOTOHHOCTh 1 YCTAHOBIIEHUE 1
U DKCTPEMYMBI TOIEPIKKY
6 [IpuMeneHnne mpon3BOIHOMN K UCCIIETOBAHNIO (DYHKIIMM HA MOHOTOHHOCTD 1 100pOXKENATENBHON
U SKCTPEMYMBI aTMocdepsr;
7 Haxoxaenrne HanOOIbIIero 1 HAMMEHbIIIET0 3HAYCHHS HETIPEPHIBHOM 1 OpraHu3aluIo
GYHKIIUHA HAa OTPE3KE HaCTaBHUYECTBA
8 Haxosx1eHre HanboJIbIIEro ¥ HAMMEHBIIIETO 3HAYCHUS HETTPEPHIBHON 1 MOTHBUPOBAHHBIX 1
(GYHKIINY Ha OTpE3Ke BI%YJII/IPOBaHHHX
. oOyyJarouuxcs Ha,
Haxoxaenrne HanOOIbIIero ¥ HAMMEHbIIIET0 3HAYCHHSI HETIPEPHIBHOM yHatort Al
9 1 HEYCIEBAKOIIUMH
(GYHKLIUHU Ha OTpe3Ke
10 B - 1 OJIHOKJIACCHUKaMH, B TOM
XO1HOH KOHTPOTE qHclie ¢ 0coOObIMU
11 Haxoxaenre HanOOIbIIIero ¥ HANMEHBIIIET0 3HAYCHHS HETIPEPHIBHOM 1 06pa3oBaTEIbHBIMU

(GYHKIIMHA Ha OTpE3Ke




19 Haxoxnenne HauOoJbIero 1 HAMMEHbBIIETo 3HaYeHUs1 HENPEPhIBHOMN 1 OTpeOHOCTAMY,
(GyHKLIUU Ha OTpe3Ke JIAIOILETO 00YyJatouIMCs
13 [IpuMeHeHne MPON3BOIHOM I HAXOKICHU HAUITy4Iero PEIICHNs B 1 COLMaIbHO 3HAYUMBIi
MPUKJIaAHBIX 3a7a4ax OIBIT COT“PYHHquCTBa u
14 [TprMeHeHre NPOU3BOJHOM /17151 HAX0XKIEHHUSI HAWTIYUIIEero PEeLIeHus B 1 f{iﬁﬁ;‘:{igiﬁgﬁdlgnKn
NPUKIIAJIHBIX 33/1a49aX .
. TPYZOBOH AEATENbHOCTH,
15 [Ipumenenne npon3BOIHON ZULSL ONIPE/IENICHNs CKOPOCTH 1 YCKOPCHHUSL 1 peryIHpOBaHET
npoiiecca, 3aJJaHHOro GopMyInoil uiam rpadgukom IpYIOBHIX OTHOMIGHHE,
16 [TpuMeHeHne NPOU3BOIHOM /TS ONPEeNIeHHsI CKOPOCTU U YCKOPEHMS 1 caMo06pa3oBaHuA 1
npoiiecca, 3alaHHOTr0 (GOPMYIIOi Uil rpaduKoM npodecCHOHATBHOT
17 Komnosuuus ¢pyHKIui 1 CaMOIIOATOTOBKY B
18  Komno3umus GpyHKIHii 1 WH(POPMAITMOHHOM
19  Komnosuuus yHKIHiA 1 BBICOKOTEXHOIOTHIECKOM
20  T'eomerpuueckue oOpa3bl ypaBHEHHI Ha KOOPAMHATHOM IIIOCKOCTH 1 obmectse, FOTOBAIH
N N YUUTHCS U TPYJTUTHCS B
21  T'eomerpuyeckue oOpa3bl ypaBHEHUH Ha KOOPIMHATHOM MIOCKOCTH 1 COBDEMEHHOM OBIIECTRE;
Opranu3oBbIBaTH TSI
o0yyaroImuxcs CUTyalun
KOHTPOJIS U OIIEHKH (KaK
29 Kourpoabnas padora: "UccienoBanue GyHKUM ¢ NOMOIIbIO 1 y4eOHBIX TOCTHKEHUH,
npousBoaHon" TaK ¥ MOPJIbHBIX,
HPABCTBEHHBIX U
TpaXkTaHCKUX
MOCTYIIKOB)
ITepBooOpa3Hasi M HHTErpaJ 12
pUMEHEHHE 1 oxTs10pst:
23 TlepBooOpa3Hasi, OCHOBHOE CBOHCTBO NIEPBOOOPA3HBIX 1 WHTEPAKTHUBHBIX (hOpM MesxTyHapOTHBIH
yueOHOi1 paboThI — JIeHb MY3BIKU
o4 [TepBooOpa3ubie aneMeHTapHbIX QyHKIMIA. [IpaBuna HaxoxaeHUs 1 HHTEJUICKTYAJIbHBIX,
epBOOOPaA3HBIX CTUMYJIMPYIOLIHAX
o5 [lepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBuia HaxoKIeHUs 1 TIO3HABATCIILHYTO

epBOOOPa3HBIX

MOTUBAIMIO, UTPOBLIX




26  Uurerpan. ['eomeTpruecKkuii CMbICI HHTErpajia 1 METOJIUK, JUCKYCCHIA,
27 Brruucnenne onpeaenéHHoro uarerpaia mno ¢popmysie Herorona- 1 AaromuX BO3SMOKHOCTD 5 okts0ps: [enn
JleitOHua IPHOOPECTH OIIBIT YUUTEIIS
N BEJICHUS
Brraucnenue onpeaenéHHoro uarerpana no ¢opmyne Herotona-
28 JleiiGHuma 1 KOHCTPYKTUBHOTO
. JI1AJIora; TPyIIIOBOU
29  IlpumeHeHue UHTErpaja A HAX 0K ICHHS TUIOMIAICH IITOCKUX QUTYyp 1
; paboThL, KOTOpask y4YUT
30  [IpumeHeHue MHTErpana Juist HAXOXKICHHUSI 00bEMOB T€OMETPUUECKUX TEI 1 CTPOMTH OTHOLIEHHS 1
31  IIpumeps! pemiennii qudhepeHInATHHBIX YPABHCHHMA 1 NeHCTBOBATh B KOMaH/IE,
32  Ilpumeps! pemennii auddepeHnnanbHbIX ypaBHEHUH 1 CIOCOOCTBYET pa3BUTHIO
MareMaTn4ecKoe MOJEIMPOBAHUE PEATBHBIX POLECCOB € TIOMOIBIO KPUTHICCKOTO
33 = 1 MBIIIUICHUS
mubdepeHIaTbHBIX YpaBHEHUI
34  KourpouabHas padora: "IlepBoodpa3Hasi u mHTErpa" 1
I'pa¢uxku Tpuronomerpuyeckux pynkuuii. Tpuronomerpnueckue 14
HEepaBeHCTBa
35  Tpuronomerpudeckue QyHKIIUH, UX CBOMCTBA U rpaduKu 1 [ToOyxnath
36  Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpauku 1 00yHaIOIINXCs
37  TpuroHnomerpuueckue QyHKIUH, UX CBOMCTBA U rpauku 1 cobmozaTk Ha ypoke
. OOIIENPUHATBIE HOPMBI
38  Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpauKu 1
5 MOBEJICHMSI, TTPaBUIIA
39  Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpauKu 1 OGILIEHNS €O CTApIIMA
40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1 (meJarornyecKMMu
TPUTOHOMETPHUYECKON OKPYKHOCTH pabOTHHUKAMK) U
a1 OT160p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1 CBEPCTHUKaMHU
TPUTOHOMETPUIECKOMN OKPYKHOCTH (oOy4arommmucs);
OT160p KOpHEH TPUTOHOMETPUUCCKUAX YPABHEHHIA C TOMOIIIBO Opranu3oBbIBaTE PadOTY
42 i 1 oOyuyarouxcs ¢
TPUTOHOMETPUUYECKON OKPYKHOCTH ¥y
o o COLIMAJIBHO 3HAYMMOMN
OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO .
43 . 1 nHpopManuen:
TPUTOHOMETPHUYECKON OKPYKHOCTH
4 p 1 00CyX/1aTh, BHICKa3bIBATh
eIIeHNe TPUTOHOMETPHUYECKIX HEPAaBEHCTB MHEHHE;
45 | PemeHue TPUTOHOMETPUYECKUX HEPABCHCTB 1
46 | PemeHue TPUTOHOMETPHYECKUX HEPABCHCTB 1




47  PemieHue TPUTOHOMETPUYECKUX HEPABEHCTB 1 [TonnepxxuBath B
JIETCKOM KOJUIEKTHBE
JIEJIOBYI0, IPYKEITIOOHYIO
atmocdepy;
. [ToGyxnaTh
48 KouTpoasnasi padora: "T'padukn TI')'I/IFOHOMeTpI/I‘IeCK](IX (pyHKumii. 1 0By HARONIHXCS
TpuroHomerpuyeckne HepaBeHCTBA COBIIONATS HA YPOKE
MIPUHLMIIBI Y4eOHOM
JTUCIUIUIAHBL U
caMOOpTaHU3aIH
HppanunonajbHble, oKa3aTelbHbIe U Jorapudpmuyeckue 24
HepaBeHCTBA
49  OcHOBHBIE METO/IbI PEIICHHUSI TIOKA3aTeIbHBIX HEPABEHCTB 1 noOyXJ1eHue
50  OcHOBHBIC METO/IbI pEIICHHUS ITOKA3aTEIHbHBIX HEPABESHCTB 1 00y9aOIIUXCsSI
51  OcHOBHBIE METO/IbI PEILICHHUS MTOKA3aTEIbHBIX HEPABCHCTB 1 cOBMIONATH HOPMBI
MTOBE/ICHHUS, TIPaBHIIA
52 OcHOBHBIE METOJIbI PEIICHHSI TOKA3aTEIbHBIX HEPABEHCTB 1
o011eHus co
53  OcHOBHBIEC METOJIBI PEIICHUS JOTapu(PMUIECKUX HEPABCHCTB 1 CBEPCTHUKAMHU
54 OcCHOBHBIE METO/IBI pEIIEHUs JOTapU(PMUUECKUX HEPABEHCTB 1 MeaarorndyecKuMu
55 | OcHOBHBIE METO/IBI PEIlICHUs Jorapu(PMUIECKUX HEPABEHCTB 1 paboTHHKaMHu,
56  OcHOBHBIE METOJIBI PELICHHS JOTAPUPMHUECKUX HEPABEHCTB 1 COOTBCTCTBYIOIHC
57 | OcHOBHBIE METOJIBI PEIICHUS UPPAITMOHATLHBIX HEPABEHCTB 1 yKaany .
o011eo0pa3oBaTeabHOM
58 | OcHOBHBIE METOJIBI PEIICHUS UPPAIMOHATLHBIX HEPABEHCTB 1 OpraHW3AIMH,
59  OcHOBHBIE METO/IBI PEIICHUS UPPAIMOHATLHBIX HEPABEHCTB 1 YCTAHOBICHHUE 1
60  OcHOBHBIC METOJIBI PEIICHUS UPPAIIMOHATLHBIX HEPABEHCTB 1 TTOJIJICPIKKY
61  ['paduueckue MeTOIBI pelIeHUs] UPPAITMIOHATLHBIX YPABHEHHIA 1 J0OpOXKenaTenbHOM
62  IMoayromoBoii KOHTPOJIb 1 aTMocheper;
. OpTraHHU3aIHI0
63  I'paduyeckre METOABI pelICHUS TIOKA3aTEIbHBIX YPaBHEHHIA 1
HAaCTaBHUYECTBA
MOTHUBUPOBAHHBIX 12 nexabps: Jlenn
64  I'paduyeckre METOABI peIIEHUS MOKA3aTEILHBIX HEPABEHCTB 1 SpYAMPOBAHHBIX ggé{;;flfgzgf?ﬂ

o0yJaromuxcs HaJl
denepaunn




65  I'padmueckue METOBI pelieHus JorapuHMUICCKIX YpaBHEHUT 1 HEYCIEBAIOIIUMH
66 @ ['paduueckue meTozbl penieHus JorapuhMUIeCKUX HEPABEHCTB 1 OIHOKIaCCHUKaMHM, B TOM
67  I'padmueckuie METOIBI pelIeHUS JorapuhMUIECKIX HEPABEHCTB 1 HHCIe ¢ 0COOBIMI
00pa3oBaTeNbHBIMH
68 Fpa(bnqecime METO/Ibl PEIICHUS [TOKA3aTeIbHBIX U JOrapu(PMUUECKUX 1 HOTPEGHOCTIM,
ypaBHEHUU
JAIOMIETO 00YYarOIIIMCSI
69 Fpa(bnqeczcne METO/IbI PEIICHUS MTOKA3aTeIbHBIX U JOTapu()MHUUECKUX 1 COIMATBHO 3HAUNMBIIA
YpaBHCHUH OIIBIT COTPY/AHUYCCTBA U
70 Fpaqmqecxue MCTOJABI PCHICHUS IMOKA3aTCIbHbBIX U JIOI‘apI/I(i)MI/I‘ICCKI/IX 1 B3aMHOMN TIOMOIIIH,
HEPABCHCTB IIOHUMaHHE U
71 ['padmyeckue METOABI pEeUICHHS MOKA3aTENbHBIX U JIOTapU(PMUUYECKUX 1 BBIPAKCHHC B
HEPABCHCTB MIPAKTUIECKON
JeSITeIbHOCTH LIEHHOCTh
YKU3HU, 37J0POBbBSI U
0€30MMacHOCTH, 3HAUCHUE
JIMYHBIX YCUIINU B
COXPaHEHUU U
YKPETUICHUU CBOETO
3JI0pPOBbS U 37I0POBBS
JPYTUX JIFOJIEH;
Koutpoasnas padora: "UppaunonanbHble, NoKa3aTeJbHble U CO6JHOEL arotttt HpaBHHav
: " ’ 1 JINYHOM U OOIIECTBEHHON
Jorapugmuyeckue HepaBeHCTBA 6e30M1ACHOCTH, B TOM
yucie 0e30MacHoro
MOBE/ICHUS B
MH(OPMALIMOHHOH Cpene;
Co3naBatb
JIOBEPUTEIIbHBII
TICUXOJOTHYECKHIA
KJIMMAaT B KJ1acce Ha
ypoKe
KoMmmiekcHble unciia 10
KowmrmnekcHbie yncna. Anredpandeckast U TPUTOHOMETpUUYECKask (hOPMbI 1 MIPUBJICUCHUE BHUMAHUS

3aIllMCHU KOMIIJICKCHOT'O YHCJIa

oOydJaronuxcs K




KommekcHbie uncna. Anredpanueckas U TpUroHoMeTpudeckast opMel

4 3anMcy KOMIUIEKCHOTO YKClia 1
75 | ApudmeTndeckue onepanuy ¢ KOMILUIEKCHBIME YUCIIaMU 1
76  ApudmeTHdeckue onepanuy ¢ KOMILUIEKCHBIME YUCIIaMU 1
77 | N300pakeHne KOMIUIEKCHBIX YHCEN HAa KOOPAMHATHON INIOCKOCTH 1
78  H300paxeHHne KOMILICKCHBIX YHCET Ha KOOPIMHATHOM TIIOCKOCTH 1
79 | ®opmyna Myaspa. KopHu n-oif creneHu U3 KOMILUIEKCHOTO Yncia 1
80  ®opmyna Myapa. Kopuu n-oif creneHu u3 KOMIUIEKCHOTO Yncia 1
81 [TprMeHeHre KOMIUIEKCHBIX YUCEN Ui pelieHus: GU3NIECKuX U 1
TreOMETPUYECKUX 33124
82  KourpoabHas padora: "KommiekcHble yncia" 1
HatypaJibHble U 1eJIble YHcIa 10
83  HarypanbHble U IETbIC Yrciia 1
84  HarypanbHbIe U [IETbIC YHCIIa 1
85  IlpumeHeHUe NPU3HAKOB JETUMOCTH LIEIbIX YHCEI 1
86  IlpumeHeHHE NPU3HAKOB JETUMOCTH LIEJIBIX YHCEI 1
87  Ilpumenenue npusHakoB genumoctH neibix yncen: HOJA u HOK 1
88  [Ipumenenwue nmpu3HakoB jgeaumocty Henbix gucen: HOJl w HOK 1
89  IlpumeHeHHE NPU3HAKOB JEITUMOCTH LIEJIBIX YHCENI: OCTATKU IO MOYITIO 1
90 IlpumeHeHHE MPU3HAKOB JEITUMOCTH LIEJIBIX YUCENI: OCTATKU IO MOIYITIO 1
91 [TprMmeHeHre MpU3HAKOB IETMMOCTH IEJIbIX YHCEeN: aropuT™ EBkinnia 1
JUISL peUIeHHUs 3a1a4 B LEJIbIX YHCIIax
92  KourpoasHas padora: "Teopus ueapix yncen" 1

LIEHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBJICHUN U
COOBITHIA,
WHUIUUPOBAHUE
o0cyxIeHuH,
BBICKa3bIBAaHUI CBOETO
MHEHUS, BBIpaOOTKU
CBOETO TUYHOCTHOTO
OTHOILIEHUS K
M3Y4aeMbIM COOBITHSIM,
SIBJICHUSIM, JIMIIAM;
AKIEHTUPOBaTh
BHUMaHHE 00y4YaromuXCs
Ha HPaBCTBEHHBIX
npobemMax, CBI3aHHBIX C
HayYHBIMH OTKPBITUSMU,
M3y4aeMbIMHU Ha YPOKeE

IMOHUMaHHE U
BBIpa)XCHHE B
MPAaKTUYECKOMN
JEATETLHOCTH IICHHOCTD
YKU3HU, 37I0POBbSI H
0e30IMaCHOCTH, 3HAUCHHUE
JINYHBIX YCUIINN B
COXPaHEHUU U
YKPEIUICHUU CBOETO
3JI0pPOBbS U 37I0POBBS
JIPYTUX JIFOJIEH;
coOJTIOIAtOIINI TIpaBUIIa
JTUYHON ¥ 0OIIIECTBEHHOU
0e30IMaCHOCTH, B TOM
qgycie 0e30IMacHoro

8 dempans: [lenp
pOCCHUIiCKOM
HaYKH




Cucrembl PAlMOHAJBHBIX, HPPAHOHAJIBHBIX MMOKA3aTC/IbHBIX U

IIOBE/ICHUS B
nH(POPMAIIMOHHO cpefie

. 12
JorapupmuyecKux ypaBHeHuUil
93 CucremMa 1 COBOKYITHOCTh ypaBHEHUil. PaBHOCHIIbHBIE CHCTEMBI U 1 YrpaBnars yueOHbIMU
CHCTEMBI-CIICACTBHUS TpyIIaMH C HENbI0
94 Cucrema ¥ COBOKYITHOCTh YpaBHEHUM. PaBHOCUIIbHBIE CUCTEMBI U 1 BOBJICYCHHA
CHCTEMBI-CJICICTBUS 00y4aroIMXCs B POLIECC
OcHOBHBIE METOJIbI PEIICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX 06yHeHN s, MOTMBHPYS HX
95 ypaBHeHii 1 yueOHO-TI03HABATENBHYIO
) JeSITeNIbHOCTD; 23 (espans:
OcCHOBHBIE METOIbI PEILICHUSI CUCTEM U COBOKYITHOCTEU UPPALIMOHATILHBIX WNuutuuposats 1
96 - 1 JleHb 3alMTHUKA
ypaBHEHUU HOJIICPKUBATH Orevectsa
. UCCIIEIOBATEIBCKYIO
97 OCHOBHLIG\’ METO/IbI PEIICHUS CUCTEM M COBOKYITHOCTEH MOKa3aTeIbHbIX 1 ESTENbHOCTD
YPaBHCHHH oOyyaroluxcs B paMKax
98 OCHOBHBIEC METO/IBI PEIIEHUS CUCTEM U COBOKYITHOCTEH IMOKa3aTEIbHBIX 1 peanu3alnuu UMH
ypaBHEHUU WHIUBUIYATBHBIX U
99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH JTorapu(pMUIECKUX 1 IPYNIOBBIX POEKTOB
ypaBHEHU JUTSL IPUOOPETCHHS
OCHOBHBIC METO/IBI PEIIECHHSI CHCTEM U COBOKYITHOCTEH JIOTapu(hMHIESCKUX HaBbIKa ICHEPUPOBAHI 1
100 i 1 oopmiieHus
ypaBHEHUU
COOCTBEHHBIX HIEH;
[IpuMeHeHne CHCTEM K pEIIeHUI0 MaTEMaTHYeCKHX 33134 U 3aj1a4 U3 o6
. . 00yX/1aTh
101 pa3nuuHBIX OONacTel HAYKHU U PeabHOM KU3HU, MHTEPIIPETaALUs 1 5 YHA
o0yyaromuxcs
MIOJTYYCHHBIX Pe3yJIbTaTOB yHaror
- co0Jro1aTh Ha YpOKe
102 pUMEHEHHE 6CI/ICTe1vi K PEIICHHIO MAaTEMaTHIeCKIX 3124 ¥ 32718 13 . OGIIETPHHESATEIC HOPMBI
pa3IMyYHbIX 00JacTel HAyKH U pealbHOM KU3HH, HHTEPIIPETAIINS TTOBE/EHHS, TIPABIIA
MIOJTYYCHHBIX Pe3yJIbTaTOB OGIIEHHS CO CTAPITAMH
[TpuMeHeHre HEPAaBEHCTB K PEIICHUIO MaTeMAaTHIECKUX 3a/1a9 U 33/1a4 13 (I1€/{arOrMYeCKIMH 8 mapra:
103 paznauuHbIX 0OJacTell HAyKH U PealbHOM KU3HU, HHTEPIPETALH 1 paboOTHHUKAMK) 1 Me:xnyHapoaHbIi
MOJIyYEHHBIX PE3y/IbTaTOB CBEpCTHUKAMH KEHCKUH JIeHb
104 KonTpoasHas padora: "CucreMbl pAMOHAJbHBIX, HPPAIMOHAJIBLHBIX 1 (oOyuarormmucs);

NOKA3aTeJbHbIX U JIOrapu(pmMuiyecKux ypaBHeHuil"




OpraHu3oBbIBaTh padoTy
o0yJaromuxcs ¢
COILIMAIEHO 3HAYMMOM
uHpopmanuei:
00CyX1aTh, BRICKA3bIBAaTh
MHECHUEC

3agauu ¢ napamerpamMu 16
105 PanuonanbHBIE YpaBHEHUS ¢ TapaMeTpamMH 1 noOyxJ1IeHue
106 PanmonanbHBIE HEPABEHCTBA C TapaMETPaMH 1 00yHatOIINXCs
107 PaunonHanbHBIE CUCTEMBI C TapaMETPaMH 1 cobMIoaTE HOPMBI
MOBE/ICHUS, TTPaBHIIa
108 HppanumonansHble ypaBHEHHUs, HEPABEHCTBA C MapaMeTpaMu 1
oOuieHus co
109 HppanuoHaiabHbIe CUCTEMBI C TTapaMEeTPaMHU 1 CBEPCTHHKAMH H
110 Iloxa3arenbHbIE ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1 MearornyecKuMu
111 Tloka3arenbHbIE CUCTEMBI C ITapaMeTpaMHu 1 paboTHHKaMHu,
112 JlorapudmMuueckre ypaBHEHHUS, HEPABEHCTBA C TApAMETPAMHU 1 yCTaHOBJICHHE 1
MOJIACPIKK
113 Jlorapudmuueckue CUCTEMBI ¢ TapaMeTpamMu 1 AVLCPIRIY .
114 T 1 n00posKenaTeaTbHON
PUTOHOMETPHYECKHE YPABHEHUS C TapaMeTpaMu atmocdeps;
115 TpuroHomeTpuyecKkrue HEPaBEHCTBA C apaMeTpaMHu 1 OpraHM3aILMI0
116 TpuroHOMeTpHUYECKHE CUCTEMBI C TapaMeTpaMu 1 HaCTaBHHUYECTBA
[TocTpoenue n nccnegoBaHUE MATEMATHYECKUX MOJIENIEH PEATBHBIX MOTHBHPOBAaHHBIX U
117 . . 1
CUTYAalLUH C IOMOUIBIO YPABHEHUH C TapAMETPAMHU SpYAHPOBaHHBIX
[TocTpoenue u uccae0BaHNE MaTEMaTUYECKUX MOJIETIEH peabHbIX oby4atomuxes Hazx
118 . . 1 HEYCIEeBaIOIUMHU
CUTYaIMi C TIOMOIIBIO CUCTEM YpaBHEHHH C TapaMeTpaMu
. OJTHOKJIACCHUKAMH, B TOM
[TocTpoenue u uccae0BaHNEe MAaTEMAaTUYECKUX MOJIEIEH peaabHbIX 12 ampens: Jlensb
119 . . 1 qucie ¢ 0COOBIMU
CUTYaIIMi C TIOMOIIBIO CUCTEM YpaBHEHHH C IMapaMeTpaMu KOCMOHABTHKH
o0pazoBaTenbHBIMU
MOTPEOHOCTSIMH,
JAIOIIETO 00YYaIOIIUMCS
120 KOHTpO.HI)HaSI paﬁoTa: "Jagaum ¢ HapaMeTpaMn" 1 COLIMAJILHO 3HAYNMBII
OTIBIT COTPYAHUYECTBA U
B3aMHOMU ITOMOIIHU
IloBTOpEHme, 00001IeHNE, CHCTEeMATH3 AU 3HAHUI 16




121 TloBTOpenue, 0000IIEHHE, cCHCTEMaTH3aIs 3HaHui: "Y paBHeHHS " 1 [HOHUMAaHUE U
122 TloBTOopenue, 0000IIeHHE, cCHCTEMaTH3aIs 3HaHui: "Y paBHEHHS " 1 BBIPAKCHUC B
123 [ToBTOpeHue, 0000IIeHUE, CHCTEeMaTH3alKsl 3HAaHUN: Y paBHEHUS. 1 HPAKTHYCCKON
CHCTeMbI ypaBHeHit" IEeSITEILHOCTH LIEHHOCTD
- JKW3HH, 3110POBbA U
124  TloTtopenwue, 0600meHue, cuctemaTu3aius 3Hanuii: "HepaBeHncrsa" 1 ’ p
o . 0€30I1aCHOCTH, 3HAUYECHUE
125 TloBTOpenwue, 0600mEeHNe, cucTeMaTH3aius 3Hanuii: "HepaBeHcTBa 1 NMYHBIX YCHIHiL B
126 IloBropenue, 0000LmIEHNE, cucTeMaTn3anus 3Haunii: "Hepasencrsa" 1 COXDaHCHUH U
b b p
197 [ToBTOpeHme, 0000MIeHUE, cucTeMaTH3aIus 3Hanui: "[IponsBoaHas u eé 1 YKPEIJIEHUU CBOETO
npuMeHeHue" 310POBBS U 310POBbs
128 IMoBTOpenue, 0600MIeHNE, crcTeMaTn3anus 3Hauui: "TIpousBoaHas U e 1 ApYTuX JitoAeH, 9 mas: JleHb
npuMeHeHue" CO6JH°flaIOmHH paBuid — TloGembl
o " . JIMYHOMN U 00IECTBEHHON
[ToBTOpeHme, 0000MIEeHUE, cucTeMaTH3aIus 3Hanui: "[IponsBoaHas u eé
129 —— 1 0€30I1aCHOCTH, B TOM
- yuciie 6e301acHoro
130 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "MHTerpan u ero 1 [OBEICHNS B
n
TIPUMCHCHHC - . nH(pOPMAaIMOHHOI cpee;
131 TIloBTOpenwue, 06001IeHUE, cCUCTEMAaTH3AIUs 3HaHUH: "DyHKITUN 1 IOHUMaHHe CIICLU(UKH
132 IloBTOpenwme, 00600MmEeHNe, cucTeMaTH3aIus 3HaHuH: "D yHKIIN" 1 TPYJOBOH ESATEIbHOCTH,
133 IloBTOpenwme, 00600mEeHNe, cucTeMaTH3aIus 3HaHuH: "D yHKIIN" 1 perynpoBaHus
134 TopnoBasi KOHTpOJIbHasI paGoTa 1 TPYAOBBIX OTHOIICHUH,
caMmo00pa3oBaHus U
135 T'omoBasi KOHTpOJIbHAsI paboTa 1 N
npodeccroHanbHOI
CaMOIIOATOTOBKH B
nH(OPMAIIMOHHOM
136 IloBTOpenwue, 06001IeHUE, CUCTEMATH3AIMs 3HAHUI 1 BHCOKOTeXHOHOFerCKOM
00111eCTBE, TOTOBBIM
YUUTHCS U TPYTUTHCS B
COBPEMEHHOM OO0IIIECTBE
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136







