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COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BbIYUCTICHUA
Panmonanbabie yncina. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLICHTHI,
OeckoHeuHble nepuoanueckue apodu. Ilpumenenune apoOelt U MPOUEHTOB IS
peLIeHUs NMPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JelictBuTenpHble yucha. PanuoHanbHblE W UppallMOHAJIbHBIE  YHUCJA.
ApudmeTndyeckue  onepauuu ¢ JCHUCTBUTEIBLHBIMU  4uciaaMud.  Mojyib
JEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnukéHHbIC BBIYMCICHUS, MTPABUIIA
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM Tnokazarenem. bunom Herlotona. HMcnosb3oBanue
noaxoAsIed GopMbl 3aMucH ACHCTBUTEIBHBIX YHCEI JIJISL PEIICHHS MPAKTHUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HATYpaJIbHON CTETICHH B €T0 CBOMCTBRA.

CreneHb C palMOHAJIBHBIM MOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuunsie M HaTypaibHbIC
JorapuMebl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YKMCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHMS M YpaBHEHUs-CIeACTBUsA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENbIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOrO4YJICHBl OT OJHOW MNEpeMEHHOMW. JleJeHue MHOrodjieHa Ha
MHOTOYJIEH ¢ ocTaTkoM. Teopema be3y. MHOTOWIeHBI ¢ TIeNbIMU KO3 DUITEHTAMH.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKEHUM, COIEPKAIINX CTETICHN U KOPHH.

HppaunonansHbie YpPaBHEHUS. OcHOBHbIE METO/IbI peLIeHUs
MPPALHOHAIBHBIX YPaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS MOKAa3aTeIbHBIX

YpaBHEHUMN.
[IpeoGpazoBanre BeIpaKEHUH, COAEPIKAMUX JTOTAPUPMBL
Jlorapudmudeckue ypaBHEHMUSI. OcHOBHBIE METO/IbI peIICHHS

JTorapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoOpaszoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHM. PellleHne TpUroHOMETpUIECKUX YPaBHEHU .



Pemenue cucreM JIMHENHBIX YpaBHEHMM. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHUW. OnpenenuTenb MaTpUllbl 2X2, €ro reOMETPUIECKNN CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NPUMEHEHHUE ONPENEIUTENS I PELICHUS CHCTEMBI
JIVMHEMHBIX ypaBHEHUW. PelleHue NpUKIagHbIX 3a7a4 € IOMOLIBIO CHUCTEMBI
JIMHENHBIX ypaBHeHUN. McciienoBaHne MOCTPOCHHOM MOJEIN C TIOMOLIBI0 MaTPULL
U OIIPEIEIIUTEIIEH.

[TocTpoeHrne MaTeMaTUYECKUX MOJIECJIEM PEATbHOM CUTYAlMH C ITOMOIIBIO
YPAaBHEHUN U HEpPABEHCTB. lIpuMeHeHHME ypaBHEHHI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3a/1a4 ¥ 3a/1a4 U3 pa3INyHbIX 00J1acTel HAYKH U peabHOM KU3HU.

DYyHKIUH U IPAPUKHU

OyHKIMA, crnocoObl 3aaHus (QyHKIUK. B3auMHO oOpaTHble (QYHKIUU.
Komnosunust ¢ysukuuit. I'paduk  QyHKIuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB ¢ yHKIHA.

OO6nactb ompeneneHuss ¥ MHOXKECTBO 3HaueHui pynkuuu. Hymu ¢yHkiuu.
[IpomesxyTku 3HakonocTostHCTBA. UETHble M HeuéTHbie pyHkuMu. [leproauyeckue
¢ynkiuu. TIpomMeXyTKH MOHOTOHHOCTH (PYHKIMU. MakCUMymMbl U MHHHMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBaApaTWU4Has U JPOOHO-TMHEWHAs (PYHKIUU. DIEeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaPUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IENbIM MOKa3aTeneM. E€ cBolicTBa u
rpaduxk. CBoiicTBa U rpaduk KOpHS N-0i CTeNeHH Kak GyHKIIUU OOpPaTHONW CTETIeHU
C HaTypaJbHBIM I10KA3aTeJIEM.

[lokazatenbHass u jorapupmuueckas (GyHKIHMH, UX CBOWMCTBA U TpauKu.
Hcnons3oBanue rpa@ukoB GyHKIMHA 7151 PEIICHUS YPAaBHCHU.

TpuroHomeTpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCUMOCTH B PpEAIbHBIX IIpoLeccax U SBICHUSX.
I'paduku peabHBIX 3aBUCUMOCTEH.

Hayana maTtemMmaTH4ecKOro aHajamu3a

ITocnnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHUs IOCJEAOBaTEIBHOCTEH. MeTon
MaTeMaTU4eCKON UHAYKINHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTtopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOIO aHaliM3a Kak aHajau3a OECKOHEYHO
MAJIBIX.

Apudmernueckas u reomeTpuyeckas nmporpeccuu. beckoneuHno yoObiBaromas
reomeTrpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
porpeccuu. JINHENHBIA U 9KCIOHEHIIUAIBHBIA pocT. Hucio e. DopMyna CII0KHBIX
poueHToB. lMcnonb30BaHWE TPOTPECCHMH IS PELIEHUS PEANbHBIX — 3a1ad
IIPUKJIATHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBodcTtBa. Touku paspbiBa. ACHUMNTOTHI
rpadgukoB QyHknui. CBoHCTBa (YHKUMI HENpEepbIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB [UJIs pELICHUs HEpaBeHCTB. [IpuMeHEeHHE CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBast u Bropast npon3BoHbie PyHKIMU. OnpeneneHue, reoOMeTpUUeCcKUil 1
(du3nUecKuil CMBICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpousBoansbie 2JIEMEHTAPHBIX GyHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIHIA.

MHoxecTBa U JIOTHKA

MHoXecTBO, OllepalMy HaJ MHOXECTBAMU M HX CBOMCTBA. Jlnmarpammbl
Oiinepa—Benna. IlpuMmeHeHne TEOPETHMKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUW, NPU PELICHUM 3a1ad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIIACC

Yuciia 1 BbIYHUCICHUA

Harypanbubie u nensie yncna. [IppumMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOoypmmii oOumi nenurens (manee — HOJl) u Hammenbiee oOriee
kpaTtHoe (nanee — HOK), octatkoB 1o moay:mto, anropurMma EBkinaa st pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uucna. AnreOpawdeckass W TpUTOHOMETpUUecKas (HOpMbl
3aMiCH KOMIUIEKCHOTO 4Hclia. ApuU(METHYECKHE OINepaluud ¢ KOMIUIEKCHBIMU
guciamMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TIIIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHr U3 KOMIUIEKCHOrO yucia. [IpuMeHnenue
KOMIUIEKCHBIX YHCEN JJIsl PeIIeHUs] PU3NUYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUs] U HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEHl  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoOMeTpUYECKUX HEPABEHCTB.

OCHOBHbIE ~ METOJIbl  PEIICHHS] TMOKa3aTeNbHbIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OcHOBHbBIE METO/BI PEUICHUS UPPAILIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS] CUCTEM W COBOKYIHOCTEW PpAIMOHAJIBHBIX,
UppAIMOHATBHBIX, TOKA3aTENbHBIX U JIOrapU(MUUECKUX YPaBHEHUN.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.



[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUIO MAaTEMaTHYECKUX
3a/1a4y ¥ 3a/1a4 U3 Pa3IMYHbIX 001acTel HAyKu U peajlbHOW KU3HU, HHTEPIPETALIHS
IIOJIYYEHHBIX PE3yJIbTaTOB.

DyHKUNM U TPAPUKHU

I'paduk kommoszunuu ¢GyHkiuid. ['eomerpuyeckre 00pa3bl ypaBHEHHH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKUUU, UX CBOMCTBA U IPapUKU.

I'paduueckre meTonbl pelieHHUs ypaBHEHHH U HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Hcnonb3oBanue rpapukoB QYHKIUN JUIsl MCCIEAOBAHMUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3a7a4 M3 JAPYTUX Y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana maTtemMaTH4eCcKOro aHajamn3a

[IpumeHeHne nMpou3BOAHON K UCCIIETOBAHUIO (PYHKIMI HA MOHOTOHHOCTbH U
skcTpeMyMmbl. Haxoxknenre HanbobIIero 1 HAMMEHbIIEro 3HaYeHU N HePepbIBHON
(GYHKIIMU Ha OTpE3KeE.

[IpuMeHeHne NTPOU3BOAHOM JJIsI HAXOXKACHUS HAWIY4IlIEro pELICHHUS B
OPUKIAOHBIX 3ajadax, Jisl ONpPEACNIEHUs CKOPOCTM W YCKOpPEHHMs IIpoliecca,
3a1aHHOTO (HOPMYJION MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpan. ['eoMmeTpuyuecknii CMbICII HHTErpalia. BeruuciieHue ornpeneaéHHoro
uHTerpana mno gopmyne Hetotona-JleiOuuria.

[Ipumenenue wHTErpana Mg HAaXOXKICHUS IUIOMAAEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepsr pemenuii auddepeHuanbHBIX ypaBHEHUNH. MaTemaTtudeckoe
MOJICTMPOBAHME PEATBbHBIX TMPOLECCOB C TMOMOIIbI  AuddepeHITnaTbHbIX
YpaBHEHHUI.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA VYUYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:k1aHCKOro0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTbH TPAKTAHCKON MO3ZUIIMU 00YUaAIOIIETrOCs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA, MPEJACTABICHUE O MATEMAaTHYECKHUX
OCHOBax (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOUEAYP
IPaXJIAHCKOTO  oOmiectBa  (BBIOOpHI,  OMpPOCHI U JIPyroe), yMeHHue
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYyHKIMSIMU U Ha3HAYEHUEM;

2) NaTPUOTUYECKOT0 BOCITUTAHUS

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB U POCCUMCKON MaTEeMaTUYECKOU IITKOJIbI,
UCIIOJIb30BaHUE JTHX JOCTIDKEHUM B JAPYTrUX HAyKax, TEXHOJIOTHSX, cdepax
HYKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCHUHCKOro Hapozaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO TMOBEACHHS, CBA3aHHOTO C MPAKTHUYECKUM
NIPUMEHEHHEM JTIOCTHXKEHUI HAYKU U IEATEIbHOCThIO YIEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCITUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUas 3CTETHKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHUH, BOCIPUUMYHUBOCTh K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTeMaTUYeCKUE 3HAHUS B
HWHTEpEcax 3JI0pOBOro B 6e30macHOro o0pas3a >KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pOBbIO (3I0pOBOC THMTAaHHWE, COAJTAHCHPOBAHHBIA PEXUM 3aHATHH U
OTIbIXa, peryispHas (Gu3nvecKass akTHBHOCTH), (U3NUYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIUTAHMSI:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUS, HHTEpEC K
paznuuHbiM  cpepaM  NpodeCcCCHOHANBHOM  NESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieil npodeccud W pealru30BbIBaTh COOCTBEHHBIE JKU3HECHHbBIC IUIAHbI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MTPOTHKEHNUN BCEH KU3HU, TOTOBHOCTH K AKTHBHOMY YYaCTHIO
B PEIICHUH MPAKTUUECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTH4eCKOro BOCIIUTAHHUA:

c(OpPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJIBTYPhl, TIOHUMAHHE BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSTHHE MPHUPOAHONW M COIMAIBHON
Cpelbl, OCO3HAHUE TIIO0ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM, OPUCHTAITIS
Ha TIPUMCHCHHEC MATEMAaTHYECKMX 3HAHWA JUIs pelieHus 3amad B 00J1acTh
OKpYXarolel cpeipl, TUIAHUPOBAHHE TOCTYNKOB W OICHKH HMX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY>KAIOIICH CPEJIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEeMaTHUECKOU
HAyKH Kak c(hepbl 4eJI0BEUCCKOM NeATEILHOCTH, STAlOB €€ Pa3BUTHS U 3HAUNMOCTH
JUTSL pa3BUTHS ITUBUJIU3AIIMH, OBJIAJCHUC SI3IKOM MaTEMaTHKH MU MaTeMaTHYECKOU
KyJIBTYPOU KaK CPEJICTBOM ITO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYO
M UCCJICIOBATEIIBCKYIO ACATEIIBHOCTh MHIUBH/IYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHOLIEHWH MEXAY TMOHATHIMHU, (QOPMYIUPOBATH
OTIpeJICIICHNs TIOHATUN, YCTaHABIMBAThH CYIECTBEHHBIN MPU3HAK KIIacCU(]UKAIUH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPaBHEHHSI, KPUTEPUU TIPOBOJUMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBaTH U  TIPEOOPA3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJCHUSIX W YTBEPKICHUSAX, NMPENIararb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYNI;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHHH, YMO3aKIIOUEHUI IO aHAJIOTUU;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTeJIbCTBA MATEMATUYECKUX YTBEPKICHHUIN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIIEHUs, BEHIOMpATh HanboJiee MOAXOASUIUMN ¢ yUETOM CaAMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBrble ucciienoBaresbCcKue 1eiCTBUA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCJEA0BATEIbCKUI HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHUBOpPEUYUE,  MPOOIIEMY,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMUpOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00bEKTa, SIBICHHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOSATEIBHO (OPMYIHPOBATH OOOOIIEHHS M BBIBOJBI MO PE3yJbTaTaM
OpOBEAEHHOTO  HAOJIOJIEHUS,  MCCIENOBAaHUSA, OLEHUBAThb  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOKHOE pAa3BUTHE IMIPOILIECCA, a TaKXKe BbBIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpMAIMK, JaHHBIX, HEOOXOAUMBIX JJId OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHGOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3HUPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIUIO PA3TUUYHBIX BUJIOB U (hOpM
PEACTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaJEXKHOCTh uHpopmManuu 1o CaMOCTOSITEIIHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIEe TeiicTBUSA

O01mmenue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBHUSIMHU H
IEIAMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
W TIMCbMEHHBIX TEKCTax, JlaBaTh IIOSICHEHUS II0 XOJy peIIeHUs 3a7ayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXITaeMOM TEMBI,
npoOJieMbl, pelracMoi 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJCHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTABISATh CBOM CYXJACHUS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
Jayajaora, OOHApY)KMBATh PAa3IMYHE W CXOJCTBO MO3UIIMHA, B KOPPEKTHOW (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJIbTAThl PEIICHUS 3aJa4H, dKCIEPUMEHTA, UCCIEIOBAHMUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHUS C Y4ETOM 3aJad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, aJTOPUTM PEIICHUS 33/a4H, BEIOMPATh CIIOCOO PEUICHHS C
yIE€TOM MUMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YDMOLIMOHAIbHbII HHTE/IEKT:

BIAJIeTh HABBIKAMU  TO3HABaTeNbHOW  pedrekcun Kak  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX TPOIECCOB, UX PE3yJIbTATOB, BIIAJCTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISA TMpollecca W pe3yibTaTra pPelieHHs
MaTeMaTUYEeCKOW 3a/1auH;

NPEIBHUICTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPU PEHICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB, JIAHHBIX,
HaNJCHHBIX ONMTNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTATA IIEJIU U YCIOBUSIM, OOBSICHATH IPUIHHBI
JOCTIKEHUS WJIM HEJIOCTHXKCHHS PE3YJIbTaTOB JICATCILHOCTH, HAXOAUTh OIIMHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHMMATh M HCIIOIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIMBHIYaTIbHOM
paboThl TpU pEHICHWM YYCOHBIX 3aj7ad4, MPUHUMATh IeIb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOU pabOThI, paclpeaeiiiarh
BUJIBI pabOT, TIOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B T'PYIIOBBIX GopMax paboThl (0OCYykJIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh pa0OTHI M KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WICHAMH KOMaH/bl, OIIEHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmMA TPOAYKT TIO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJICHCTBHS.

INPEJMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOydaroumuiics MONYYUT CIEAYIOUIUE
MpPEeIMETHBIE PE3yJIbTaThl IO OTACIBbHBIM TeMaM pabouell MporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a»:

Yucsa v BBIYUCJICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndeckas JApoOb, MPOIEHTHI, HMPPALMOHAIBHOE YKCIO, MHOXKECTBa
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEII, MOJYJIb IEHCTBUTEIBLHOTO YHCIA;

OPUMEHATh JpOOM M TPOLEHTHl JIsI pEUIeHUs MPUKIAIHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEAIbHOM KU3HU,

MIPUMEHSITh NPUOTUKEHHBIE BHIUUCIICHHUS], IPABUIIA OKPYTJCHHUSI, IPUKUIKY U
OILICHKY pe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUPOBaTH TOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASAIIYIO (hOpMY 3alUCH ACHCTBUTENBHBIX YUCEN AJI PEIICHUS
MIPAKTHUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOpPEHb HATypalabHOMU
CTEIIEHU;

CBOOOJTHO OINEPUPOBATH MOHSATHUEM: CTENEHb C PAllMOHAIBHBIM [MOKa3aTelleM;

CBOOOJHO OMNEpUpPOBATh NOHATUSIMH: JOorapudm uucia, OECATUUYHBIE U
HaTypajbHbIE JOTapU(PMBbL;

CBOOOJIHO OMNEpUPOBATh MOHATHSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, apKKOCHHYC W apKTAHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHITHIMU: TOXJAECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUS U YPaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh pPa3jMYHbIE METOJbl PEIICHUS palUOHANIBHBIX U JAPOOHO-
palMOHANBHBIX YPaBHEHMH, MPUMEHSATh METOJ HHTEPBAJIIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH TMOHATUSMHU: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOYJIEH C LEeTbIMH KO3 PUIIeHTaMu, KOPHU MHOTOUJIeHA, TPUMEHSTh JeJICHHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy m Teopemy Buera mis
peLIeHUs 3a1ay;

CBOOOJHO OMNEpHUpPOBATH TOHATHSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONpPENeNUTeNb MaTpulbl 2 X 2 WU €ro TreoOMETPUYECKUH CMBICIH,
UCIIOJIb30BATh CBOMCTBA OMNpeAenauTeNns 2 X 2 1 BBIYUCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUIsI PELICHHUS CUCTEMbl JIMHEWHBIX YPaBHEHU,
MOJEIMPOBATh PEATbHBIE CUTYyallMH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUM,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOIIBIO MATPULl U OIPEIEIIUTENEH,
MHTEPIPETUPOBATD ITOIYy4YECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOICTBA [JEWCTBUH C KOpPHSAMH [JIsi TpeoOpa3oBaHUs
BBIPAYKCHHUI;

BBITIOJIHATH IPEOOPA30BaHMsI YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBA JorapuMoB TUTSt npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CcBOOOIHO ONEpUPOBATHh MOHATUSMU: HppAIMOHANbHbBIC, MOKa3aTelIbHbIE U
JorapuMHUUECKUe YpaBHEHUS, HAXOAUTh UX PELICHHUS C TOMOIIbIO PABHOCUIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIbI IJisl TpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOJHO ONEpPUPOBATHh IOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH HEoOXoAaumble (GOpMyNbl IJs pEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIENIUPOBATh pealbHble CHUTYallMM Ha fA3bIKE aureOpbl, COCTaBIATh
BBIPAKEHHUS, YpaBHEHMsS, HEPABEHCTBA [0 YCJIOBHMIO 3aJauyM, HCCJIEA0BATh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa aireopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: (QYHKIIHSI, CTIOCOOBI 3aMaHust (PYHKIINH,
B3aMMHO OOpaTHble (QYHKIMH, KoMmOo3uuus GyHKUMHA, Trpaduk GyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIU;

CBOOOJTHO OINEpPUPOBATH MOHATUSMHU: OOJACTH OMNPENETECHUS U MHOMXKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO ONEpUPOBATH TMOHATHAMHU: YETHBIE W HEYETHbIC (YHKIIHH,
NepruonYecKue QyHKITUH, IIPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOOJblllee M HAaWMEHbIee 3HaueHHEe (QYHKIUU Ha
POMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATHUSAMHU: CTENEHHas: (QYHKIMS C HATypajJbHbIM U
LEeJIbIM TOKa3aTesieM, IpauK CTENEHHOM (QYHKUHMU C HATYpPaJbHBIM M ILEJIBIM
nokaszaTeneM, rpauk KOpHS n-oil CTENEHHW KaK (PYHKUHMU OOpaTHOW CTENEHU ¢
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has MU JPOOHO-TUHEHHAs
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHUE UX IPAPUKOB;

cBOOO/IHO ONEpUpOBaTh MOHATHSMM: IOKa3aTelbHas M Jorapudmuueckas
GbyHKIMM, WX CBOWCTBA W TpaduKy, WCHOJBb30BaTh MX Tpaduku IS perieHUs
YPaBHEHH;

CBOOO/IHO ONEpUPOBaTh TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYXKHOCTB,
orpesieJieHue TPUrOHOMETPHUECKUX (QYHKIIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku (QYHKIOUM JJi1  HCCIEAOBaHUS IPOLECCOB U
3aBHCHMOCTEH MpU peUIeHUM 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOU
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana MaTeMaTH4eCKOIo aHAJIM3A:

CcBOOO/IHO ONEpUPOBATH MOHATUSAMU: apudmeTrnyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIoIasi TeOMEeTpUIecKasi Mporpeccus, JTMHEUHbIN U
HKCMOHEHLIUATBHBIN POCT, (OPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NPEACTABICHUE O
KOHCTAHTE;

WCIIONb30BaTh MPOTPECCUU JI PELICHUS pEeajbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO ONEPUPOBATH NOHATHAMU: MOCIEA0BATEILHOCTD, CIOCOOBI 3aJaHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKACHHS MAaTeMaTH4YECKOrO aHaiu3a KaKk aHaIn3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: HETIPEPBIBHBIE (PYHKLIMU, TOUYKUA pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OINEpUpOBaTh MOHATHEM: (YHKLHS, HENpepbhiBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIEpBasi W BTOpas IMPOU3BOJIHBIC
(GyHKIMH, KacaTeiabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJHBIE CYMMBbl, IPOU3BEACHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM U (U3HUECKUN CMBICI TPOU3BOIHON ISt
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  OMEpPUPOBATH  MOHATHSIMHU:  MHOXKECTBO, OMNEpaluud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jjisl ONMCAHUS PEaTbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEAMETOB;

CBOOOJTHO OINEPUPOBATH TOHATUAMH: OIpEJCICHHE, TeOpeMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, T0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaromuics TOJYYHUT CIEAYIOIINE
NPEeIMETHBIE PE3yJIbTaThl MO OTACIBbHBIM TeMaM paboyell MporpaMmbl Y4eOHOTO
Kypca «Ayredpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yuca v BBIYUCIICHUSA:

CBOOOTHO OMIEPUPOBATH MOHATUSAMHU: HATYPAIBHOE U 11€J10€ YHCII0, MHOKECTBA
HATypAJIbHBIX U LIEJIBIX YKCEJI, UCIIOIb30BATh MPU3HAKHU JIEIUMOCTH LEIbIX YUCET,
HO/l u HOK HarypalibHBIX 4HMCed AJid pElIeHUs 3a]ay, NPUMEHSTh aJrOpUTM
EBxnuna;

CcBOOO/IHO OMNEpUpPOBaTh IMOHATHEM OCTaTka [0 MOJYJIO, 3alUChIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULIUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO OMNEpUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YWCIa B aJreOpanyeckoud u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATH apu(PMETHUECKHUE ONEPalMU C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATh MOHITUSMH: HPPALMOHAIIbHBIC, IMOKAa3aTEIbHbIE M
norapumuyeckre HEPaBEHCTBA, HAXOJIUTb WX PEHICHUS C  [OMOUIBIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPHUPOBATH TMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTRO,
MPUMEHSITh  HEOOXonumble  (OpPMYJbI Uil  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW palMOHAJIbHBIX, UPPALIMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHHUI U HEPABEHCTB;

peliaTth palMOHAJIbHBIE, MppalroHaJbHbIE, MOKa3aTelbHbIC,
norapumMuyeckue W TPUTOHOMETPUUECKHWE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadruecKrue METObI JIJIsl PEIICHUSI YPaBHCHU U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pealibHbIe CUTyallUM Ha S3bIKE alreOphbl, COCTaBIATH
BBIDAKCHUS, YPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBI [0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJIB30BAHMEM aIlfapaTta ajireopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUUM U TPAPUKH:

CTpOUTh TpadUKU KOMMOZHUIHMK (GYHKIUNH C TOMOIIBIO 3JIEMEHTapPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTpOUTh TEOMETpUYECKHe Oo0pa3bl ypaBHEHHH UM  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOZHO  OMEpUPOBaTH MOHATHSAMH: TpapuKd TPUTOHOMETPUUECKUX
ynKumi;

NPUMEHITh (QYHKIUU JJII MOJCTUPOBAHUS M HCCICIOBAaHUS PEAbHBIX
IIPOLECCOB.

Havana maTemaTu4eckoro aHajamnsa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAOBaHMS (DYHKIIMM Ha MOHOTOHHOCTH
U OKCTPEMYMBI;

HaxoJIUTh HAMOOJbIlIee U HAUMEHbIIIee 3HaYeHUs (DYHKIIMK HEMPEPHIBHON Ha
OTpE3KE;

WCMOJIB30BATh NPOU3BOAHYIO [UIS HAXOXKJICHUS HAWIYYIIEro pPEIICHUS B
MPUKJIAAHBIX, B TOM YHCJIE COLIMATIbHO-3KOHOMHUUYECKHX, 3a7a4ax, I ONpPEICIICHUS
CKOPOCTH M YCKOPEHUSI MPOIIecca, 3aIaHHOr0 (hopMyJion Uit rpaduKkoM;



CBOOOJHO  OMEpUpPOBATh MOHATHSAMHU: TNEpPBOOOpa3Hasi, ONpeaeaEHHbIN
UHTErpaj, HaXOJHUTh IEPBOOOpA3HBIE AJIEMEHTAPHBIX (PYHKUUNA W BBIYHUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOLIAJU TJIOCKUX (PUTYp U OOBEMBI TeNl ¢ MOMOIIbIO UHTErpaia;

UMETh TPEJICTABICHUE O MATEMATHYECKOM MOJEIMPOBAHUM Ha IPUMEPE
cocTaBlieHUs AU depeHInanbHbIX YpaBHEHUH;

pemaTe NpUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-3KOHOMHUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/m NPorpaMmbI Bcero Konrpobire | Ipaxtiieckue o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
MHOK€ECTBO AENCTBUTEIBHBIX YHUCEIL.
| MHorounensl. PaimoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
) Oynkuuu u rpaduxu. CrenenHas GyHKIUS C 2 1
LETBIM MOKa3aTeaeM
3 ApubMeTnuecKknii KOpeHb N-0¥ CTETICHH. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas ¢pynkmnus. [lokazaTenpHbIC 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GyHKITHSA. 18 |
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpruecKkue BEIpaXKEHUS U ” |
YpaBHEHHUS
[TocnenoBatreIbHOCTH U TPOTPECCUU 10 1
HenpepsiBubie pynkiuu. [IponsBoHas 20 1
9 [ToBTOpenue, 0600IIeHNE, CHUCTEMATH3AIHS 5 )
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 136 10 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/m NMPOrpaMMbI Bcero Konrpoanbie | Ipakmirieckie o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypest
| UccnenoBanue QpyHKIHI ¢ TOMOIIIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTErpaT 12 1
3 I'paduiku TpuroHoMeTpUYECKUX PYHKIUH. 14 1
TpuronomeTpudeckre HepaBeHCTBA
4 WppatmonanbHble, NOKa3aTelbHbIE U 4 |
Jorapu(pmMuUecKre HepaBeHCTBa
5 KommnekcHeie yncna 10 1
HarypanbHble u 1iesnbie yucia 10 1
CucTreMbl pallMOHANBHBIX, UPPAIIUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX 12 1
yYpaBHEHUM
8 3agauu ¢ mapaMmeTpaMu 16 1
9 HOBToPeHHe, 0000111eHue, CCTeMAaTHU3aIUs 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10 0




PexoMeHIaluM 110 OLCHKE 3HAHUI U YMEHHMH YYallUXCs 10 MATEMATHKe

1. Conepxxanue u 00beM MaTepuaa, moJjIekKaIiero NpoBepke, onpeaensiercs nporpammoit. [Ipu nposepke ycBoeHuUsI
Marepualia HY>KHO BBISBISTH MOJHOTY, MPOYHOCTh YCBOCHMS YUAIIUMUCS TEOPUH U YMEHUSI MPUMEHSThH €€ Ha MPAKTUKE B
3HAKOMBIX M HE3HAKOMBIX CUTYaIIHsIX.

2. OcHoBHBIMH ¢dopMaMU MPOBEPKH 3HAHUM M YMEHHMM YYalIuxcsi MO MaTeMaTUKe SBISIOTCS MHUChMEHHas
KOHTpPOJIbHAs paboTa 1 YCTHBIH orpoc. [Ipu olieHKe MMCbMEHHBIX U YCTHBIX OTBETOB YUHUTEIb B IEPBYIO OUYEPE/Ib YUUTHIBACT
MOKa3aHHbIE YUaluMUCs 3HaHus U yMeHus. O1ieHKa 3aBUCUT TAK)Ke OT HAJTMYHS U XapaKTepa MOTPelTHOCTEH, JOMYIIIEHHBIX
yUanuMHCH.

3. Cpeau TOTPEUTHOCTEH BBIJCISIOTCS OMIMOKM M HemodeThl. [lorpemHocTh CYMTAeTCs ONIMOKOW, €ClI OHa
CBUJICTEIICTBYET O TOM, YTO YUCHUK HE OBJIaJIe]] OCHOBHBIMH 3HAHUSIMHU, YMEHUSAMH, YKa3aHHBIMH B IIPOTpaMMe.

K Hegoueram OTHOCATCSI TOTPEUTHOCTH, CBUACTEIHCTBYIOIINE O HEJOCTATOYHO MOJIHOM WJIM HEOCTATOYHO ITPOYHOM
YCBOEGHWU OCHOBHBIX 3HAHMH W YMEHHH WM OO0 OTCYTCTBMM 3HAHWH, HE CUHMTAIONIUXCA B MPOrpaMMe OCHOBHBIMH.
Henmouetamu Takke CUMTAIOTCS: MOTPEUTHOCTH, KOTOPbhIE HE MPHUBEIU K HMCKAKEHUIO CMBICIA TMOJYYCHHOTO YUCHUKOM
3a/IaHUs WK CITOc00a ero BHITIOJIHEHUS; HeaKKypaTHas 3aIllicCh; HEOPE)KHOE BBHIMOJHEHUE YePTEkKa.

['panuma Mexay omuOKkaMu ¥ HEAOUETAMHU SIBJISICTCS B HEKOTOPOH CTENEHH yCJIOBHOM. [Ipy olHMX 00CTOSITEIBLCTBAX
JOTYIIEHHAs] YYalTUMHCS TOTPEITHOCTh MOKET paccMaTPUBAThCS yUHTENEM KakK OIIMOKa, B APYroe BpeMs U IPHU JAPYTHUX
00CTOATENILCTBAX — KaK HEJOYET.

4. 3amanus 711 yCTHOTO M MUCBMEHHOTO OMPOCa YYaIIUXCS COCTOST U3 TEOPETUICCKUX BOIPOCOB U 3a71a4.

OTBeT Ha TEOPETUUYECKHUH BOIPOC CUUTACTCS O€3yIPEUHBIM, €CJIH 10 CBOEMY COJICP>KaHHIO TIOJTHOCTHIO COOTBETCTBYET
BOITPOCY, COJICPKUT BCE HEOOXOIUMBIC TCOpeTHUCCKUE (PaKThl s 000OCHOBAHHBIC BBIBOJIBI, & €70 M3JI0KCHHUE U IMHUChbMEHHAs
3alMCh MaTeMaTUYECKH TPAMOTHBI U OTJIUYAIOTCS TIOCIEI0BATEILHOCTHIO U aKKYPaTHOCTHIO.

Pemenne 3amaum cumTaeTcs O€3ympedyHBIM, €CIM TPABHWIBHO BBIOpaH CIMOCOO pEIICHHS, CaMO pEIICHUE
COTIPOBOXKJIA€TCS HEOOXOIMMBIMHM OOBSICHCHUSMH, BEPHO BBITIOJHCHBI HY)KHBIC BBIUMCIICHHS M IMPEOOPa30BaHMs, MOJyUCH
BEPHBIN OTBET, MOCIIEI0BATEILHO U aKKyPaTHO 3alIMCAHO PEIICHUE.

5. OreHKa OTBETa y4allerocs Mpu YCTHOM U MUCBMEHHOM OIPOCE MPOBOJUTCS MO MATHOAIBHOM cUCTEME, T. €. 3a
OTBET BBICTABIIACTCA OJIHA M3 OTMETOK: 1 (1I0x0), 2 (HEeyAOBIETBOPUTENIHHO), 3 (YIOBIECTBOPUTENHHO), 4 (XOpoIio), 5
(OTIMYHO).



6. YuuTtenap MOXET MOBBICUTh OTMETKY 3a OpPUTMHAJbHBIA OTBET HA BOINPOC WM OPUTMHAIBHOE PELICHUE 3aJayH,
KOTOPBIE CBUAETEILCTBYIOT O BBICOKOM MAaTEMATUYECKOM PAa3BUTUU YYAILErocs; 3a pelleHHe 0ojee CI0XKHON 3aauu WiIu
OTBET Ha 00JIee CIOKHBIN BOMPOC, MPEJIOKEHHbBIE YYallIeMyCsl IOMOJHUTEIBHO MOCIIE BBIMOJHEHUS UM 3a/IaHUM.

Kpurtepuu ommodox

K rpy0biM ommbOkaM OTHOCSTCS OLIMOKH, KOTOpble OOHApYy>KUBAIOT HE3HAHUE YyYalIUMHUCS (OpMYJ, HpPaBUIL,
OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE MX MPUMEHSTH; HE3HAHUE NMPUEMOB pELICHUs 3a/]a4, a TAaKKe BBIUYMCIUTEIIbHbIE
OLLIMOKH, €CIIM OHU HE SIBJISIOTCS OMUCKOM;

K HerpyObIM ommOKkaM OTHOCSTCS: MOTEPS] KOPHS WM COXpAaHEHHE B OTBETE MOCTOPOHHETO KOPHS; OTOpachiBaHUE
6e3 00bACHEHH OHOTO U3 HUX U PAaBHO3HAYHBIE UM;

K Hemoyetam OTHOCSTCS: HEpAalMOHAJIBHOE PEIIEHUE, OMHCKH, HEJOCTATOYHOCTh WM OTCYTCTBHUE TOSCHEHUH,
000CHOBaHM B peIICHUAX

OuneHkKa yCTHBIX OTBETOB Y4aIUXCs (B TOM YHCJIE 324€TOB)

OTBET OLICHUBAETCS OMMEMKOU «5», €CIIN YUEHUK:

v/ [IOJIHO PACKPBUI COJIEPKAHUE MaTeprajia B 00beMe, IIPeLyCMOTPEHHOM IIPOrPaMMOi M YIEOHUKOM,

v’ H3JI0KWIT MaTepHall IPaMOTHBIM SI3bIKOM B OIPEJIEIEHHOM JIOTHYECKOM MOCIIEI0BATETBHOCTH, TOYHO MCIIOIb3YsI
MaTE€MAaTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

v/ [IPaBUIBHO BBIOJHUI PUCYHKH, YEPTEKH, TPA(UKH, COITyTCTBYIOLIHE OTBETY,

v/ [OKa3aJl YMEHHE WILIOCTPUPOBATH TEOPETUUECKHME IMOJI0KEHHS KOHKPETHBIMH IPUMEPAMH, IPUMEHATH UX B
HOBOI CUTyalluu MU BHITIOJIHEHNUN MPAKTUYECKOTO 3aJaHNUS;

v’ MPOJEMOHCTPHPOBAl YCBOEHHE paHEC W3YYECHHBIX COMYTCTBYIONIMX BOIPOCOB, C(HOPMHPOBAHHOCTH M
YCTOWYUBOCTH UCIIOJIB3YEMBIX TPU OTPAOOTKE YMEHUI 1 HABBIKOB,;

v’ OTBeyall CaMOCTOSTENILHO 0€3 HaBOMAIIMX BOMPOCOB YUYUTEIs. BO3MOXHBI OJHA - JBE HETOYHOCTH IPH
OCBEILIEHUU BTOPOCTENIEHHBIX BOIPOCOB MM B BBIKJIAJIKaX, KOTOPBIE YUEHUK JIETKO UCIPABUII 10 3aMEUYAHUIO YUUTEIIS.

OTBeT OLICHUBAETCA 0TMETKOM «4», €CJIM OH yJIOBJIETBOPSAET B OCHOBHOM TPEOOBAHUAM Ha OLIEHKY «5», HO MIPU 3TOM
HMMEET OJIUH U3 HEJOCTaTKOB:
v’ B U3JI0KEHHH JIONYIICHBI HEOOIBIINE TPOOEIIbI, HE HCKa3HMBIIME MATEMATHUECKOE COJIEPIKAHNE OTBETA;



v A0IMyHICHBI OJHWH — JABa HCAO0YCTAa IIPU OCBCIICHUMW OCHOBHOI'O COACpPKAHUS OTBETA, HCIPABIICHHBLIC II0
3aMCUYaHUTIO YUUTCIIA,

v AOIMyHICHBI omnOKa mim 6oJjiee ABYX HECAOYCTOB IIPHU OCBCIICHUHW BTOPOCTCIICHHLIX BOIIPOCOB WJIM B BBIKJIAAKAX,
JICTKO HUCIIPAaBJICHHBIC 110 3aMCUYAHHUIO YYHUTCIIA.

OTMeTKa «3» CTaBUTCS B CIEAYIOUIUX CIyYasx:

v/ HEMOJIHO WJIM HETOCIIEeI0BATEIHHO PACKPHITO COAEPKAaHUE MaTepraia, HO TI0OKa3aHo oblee MOHMMaHUe BOIPOca
U TPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbIE JAJI JaJIbHEHIIIEr0 YCBOCHHS MPOrpaMMHOI0 Matepuaia (onpeneieHHbIe
«TpeboBaHusIMU K MAaTEMATHUECKOM MOATOTOBKE yUAITUXCA»);

v HMENNCh 3aTPYyJAHEHUs WK JOMYIIEHbI OMIMOKH B ONpPENECICHUH TOHATHM, HCIIOIb30BAHUH MaTEeMaTHYECKOM
TEPMHUHOJIOTUH, YEPTEkKaX, BHIKIIAJKAX, UCIIPABJICHHBIE TIOCIIE HECKOJIBKUX HABOASIINX BOIIPOCOB YUHUTEIIS;

v/ YYEHHK HE CIPABHUIICH C TIPUMEHEHHEM TEOPHU B HOBOW CHTYAIIUH MIPU BHITIOJHEHUH PAKTHIECKOTO 3aaHus,
HO BBITIOJIHWJI 33J1aHUS 0053aT€ILHOTO YPOBHS CI0KHOCTH 1O TAHHOM TeMe;

v/ TpH 3HAHWU TEOPETHYECKOr0 MaTephalia BbISBJIECHA HEJOCTATOYHAs CPOPMHUPOBAHHOCTH OCHOBHBIX YMCHHUM W
HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CICIYIOIINUX CITydasx:

v/ He PacKpbITO OCHOBHOE COJIEPIKAHUE YIEOHOTO MaTepHaa,;

v\ OOHaApyXeHO HE3HAaHWE WIM HENOHMMAaHWE YYEHUKOM OOJbIIed WM Haubojee BaKHOM YacTH yd4eOHOro
MaTepuaa;

v' JIONYIIEHBI OIIUOKHU B ONPEAEIEHIH TOHATHH, TIPH MCIIOJIb30BAHMH MATEMATUUECKOM TEPMUHOJIOIHH, B PUCYHKAX,
gyeprexax Win rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE UCTIPABIEHBI MOCIE HECKOJIbKIX HABOASIINX BOIIPOCOB YUUTEIIS.

OT1meTka «1» cTaBUTCS, €CIIH:
v y4eHHMK OOHAPYKHJI II0JIHOE HE3HAHHE W HEMIOHMMAaHUE M3y9aeMOro y4eOHOro Mareprasa ik He CMOI OTBETUTh
HU Ha OJIMH W3 TTOCTABJICHHBIX BOMIPOCOB [0 U3y4aeMOMY MaTepHaly.



Ouenka NUCbMEHHBIX (KOHTPOJIbHBIX, CAMOCTOATEJIbHBIX) padoT
yYaIMXCH

OTMmeTKa «5» CTaBUTCS, CCIIU:

v/ paboTa BBIIOJIHEHA OJIHOCTHIO;

v B JIOTMYECKUX PACCYKICHUAX U 0OOCHOBAHUU PELICHUS HET IPOOEIIOB U

OIINOOK;

v B pElICHUU HET MATEMATHYECKUX OIMOOK (BO3MOYKHA OJJHa HETOUYHOCTh,
OTHCKA, HE SIBJISIONIASCS CIIEICTBUEM HE3HAHUS UM HETIOHUMAaHUSI y4eOHOTro
MaTepuana).

OTMmeTka «4» CTaBUTCS, €CIIU:

v/ pa0oTa BBIIOJIHEHA [TOTHOCTHIO, HO 00O0OCHOBAHMS IIAT0B PELICHHUS
HEJIOCTATOUYHBI (€CIM YMEHUE 000CHOBBIBAThH PACCYKICHUSI HE SIBJISIIOCH
CIIeIUAJIbHBIM 00BEKTOM MPOBEPKH);

v/ JlomylieHa oJHa OIMOKa WU IBa-TPH HEJOYETA B BBHIKIAIKAX,
PUCYHKAX, UyepTexax WM rpadukax (eciyd 3TH BUALI paOOThI HE SIBISIIUCH
CIIeIUAJIbHBIM 00OBEKTOM IMPOBEPKH ).

OrMmeTKka «3» CTaBUTCS, €CIIU:

JOMyIIeHbl 0ojiee OHOM OMMOKU WM 0oJiee TBYX-TpeX HEJI0YETOB B
BBIKJIAJIKaX, YepTekax WM rpadukax, HO yYallHICs BlageeT 00s53aTeIbHBIMU
YMEHUSIMH TI0 TIPOBEPSAEMOM TEME.

OTMeTKAa «2» CTaBHUTCS, €CIIH:

v/ JIOIyILIEHbI CYLIECTBEHHbIE OLIMOKH, TOKA3aBIIKNeE, YTO yJalUics He

BIIaJICCT

v 00s3aTeNbHBIMU YMEHUSAMH 110 JAHHOM TEME B MTOJIHOM Mepe.

OTtmeTka «1» cTaBUTCS, €CIIH:

paboTa 1mokaszaja IMOJHOE OTCYTCTBHE y ydallerocs o0s3aTeabHbIX 3HAHUUN

U YMEHHUI 0 MPOBEPAEMON TE€ME WM 3HAUUTEIbHAS 4YaCTh paOOThI BHIIIOJIHEHA HE
CaMOCTOSITEIBHO.

OueHka TecToB

OT1MeTKa «5» CTaBUTCS, €CIU: BEPHO BBINOJHEHO 85% - 100% paboThI.
OTMeTKa «4» CTaBUTCSA, €CITU: BEPHO BBITTOTHEHO 65% - 84% paboThL.
Ot1meTka «3» craBUTCS, €ciu: BepHO BbINOJIHEHO 50% - 64% paloThI.
OT1MmeTKa «2» cTaBUTCS, €ciu: BepHO BbINOJIHEHO 30% - 49% paloThl.
Ot1meTtka «1» craBuTcs, eciu: BepHO BbINOIHEHO 0% - 29% palboThl.
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