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COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

PannonanbHbie uyncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeUHble Mepuoanyeckue Apoou. I[lpumenenue apoOell U MPOUEHTOB IS
penIeHus PUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEAIbHOW JKU3HU.

JlelicTBuTenbHbIE 4Yucia. PanuoHanmbHble W UPpPALMOHAIBHBIE YHCIIA.
ApudmMernueckre  omepalMu ¢ JICWCTBUTENBHBIMU  uYuciIaMud.  Momayib
JEeWCTBUTEIBLHOTO YKciia U ero cBoicTBa. [IpubnmkéHHbIC BBIUUCICHUS, TTpaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pE3yIbTaTa BEIYUCICHUI.

Crenenp ¢ 1nenslM nokaszareneMmM. buHoM Herorona. Hcenmone3oBanue
MOAXOSIIIeH POPMBI 3aIMUCH TCUCTBUTEIBHBIX YHCEI JIJIS PEIICHHS TPAKTUIECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C panuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJBHBIM I10Ka3aTeIIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. JlecsiTuuHbIe U HATypaIbHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O apryMEeHTa. ApPKCHHYC,
aAPKKOCHHYC M ApKTAaHI'€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelLIeHnE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOTrOYJICHBl OT OJHOW MNEepeMeHHOW. JleneHne MHOrodjaeHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHorousieHs!I ¢ ienbiMu ko3 huiimeHTaMu.
Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUMN, COACPIKAIINX CTETIEHU U KOPHHU.

HNppauronanbHbie YpPaBHEHHS. OcHoBHbIE METO/IbI peleHus
VPPALHOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PELICHUS MOKa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUI, COJIEPHKALTUX JIOTAPUDMBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/BI peleHns
JorapuMUYECKUX YPaBHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE (bopMyIbI. [IpeoOpazoBanue

TPUTOHOMCETPHYICCKHUX BBIpa)I(eHI/Iﬁ. Pemenue TPUTOHOMCTPHUYICCKUX ypaBHeHHﬁ.



Pemenne cucrem JIMHEMHBIX ypaBHEHHWHA. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHHil. OnpenenuTens MaTPUIbI 2X2, €ro FTeOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYUCJIEHUE €r0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS Il PELICHUS] CUCTEMBbI
JIMHEVWHBIX ypaBHECHUU. PelmeHne npukiagHblX 3a7ad C IOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHEHUN. VccienoBanne moCTpOEHHOM MOJENHU € IIOMOIIBIO MaTPUIL
Y OTIPENICIIUTEIIEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJEIEN PealbHOM CHUTyalMd C IOMOILBIO
YpaBHEHHII U HepaBEHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 1 3a/1a4 U3 pa3InyHbIX 00JacTeil HAyKU U pealbHOU KU3HU.

DOyHKUMH U TPaPuku

Oyukius, crnocoObl 3amanus (yHkuu. B3auMHO o00patHBIE (QYHKITUU.
Kommnozummst  pynkmuii. 'paduk  yHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIHI.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢ynkumu. Hynu QyHkmuu.
[TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE U HEUE€THBIE PyHKUMU. [lepuoanueckue
bynknuu. [IpoMexyTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbomnpiiee 1 HauMeHbliee 3Ha4yeHus1 QyHKIIMKM HAa IPOMEXKYTKE.

Jluneiinas, kBaApaTu4Has W JpOOHO-TMHEWHAas (YHKIUU. DJIEMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IPaPUKOB.

CreneHHas (hyHKIMS ¢ HATypajbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBolicTBa U rpadyik KOPHS n-0¥ CTEMEeHU KaK GyHKIIUKA 0OpaTHOU CTEIeHU
C HATYpaJIbHBIM ITOKA3aTEJIEM.

[TokazarenbHass U jorapupmuyeckas (yHKUUHU, UX CBOMCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMNA 151 peIIEHUs] YpABHEHUM.

TpuroHomerpuyeckass OKPYKHOCTb, OIpPEAEIECHUE TPUTOHOMETPUUYECKUX
(GyHKIIHI 9UCIIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSX.
['pacduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4yeckoro anajan3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJaHUsl TOCJIeJOBaTENLHOCTEH. MeTox
MaTeMaTU4eCKOr MHAYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE MMOCIEA0BATEIbHOCTH.
HcToprsi BO3HMKHOBEHHMS MAaTEMaTHYECKOTrO aHaju3a Kak aHaln3a OEeCKOHEUYHO
MaJbIX.

Apugpmernueckas 1 reomeTpuueckas nmporpeccuu. beckoneuHo yoObiBaronias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUECKON
IIPOTrpeCCUU. JINHENHBIW U 3KCIOHEHIMAIBHBINA pOCT. Yucio e. @opmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE TPOTPECCMU I PELICHHUS pEeajbHbIX 3a/1ad
IIPUKJIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HUX CBOWCTBA. TOYKH pa3pbiBa. ACHMOTOTHI
rpadukoB Qynkiui. CBoiicTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHUS HEpaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPHIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBast u BTOpas npousBoaHble GyHKIMU. OnpeneneHue, reOMeTpUYECKui 1
(U3HYECKUIl CMBICT TPOU3BOAHON. Y paBHEHUE KacaTeIbHON K rpaduKy QyHKIHUU.

[IpousBogHBIE  DIEMEHTAPHBIX  (PYHKIUH. [IponsBogHass  CymMbl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU (PYHKITUH.

MHokecTBa H JIOTHKA

MHOxk€eCTBO, OIepaluyu HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpumeHeHHe TEOPETUKO-MHOXKECTBEHHOTO —ammapara s
ONMCAHUs pPEaJbHBbIX IPOLECCOB W SBJICHWM, NPU PEIICHUU 3a1ad U3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.

11 KVIACC

Yucaa 1 BBIYMCICHUA

Harypanbhbie u nenbsie uncna. [I[puMeHeHrne MpU3HAKOB JETUMOCTH LEJbIX
qyucell, HauOoubImuii oOmmi aenmutens (mamee — HOJ]) n HamMensblee oOiee
kpatHoe (nanee — HOK), ocratkoB 1o moay:nto, anropurMa EBkiauaa ams pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble wucna. Anredpanueckass U TpPUTOHOMETpUYEcKas (OpMBI
3alUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHYEeCKHe OIepaluu C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJ Ha KOOPJAWHATHOM IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi CTeneHM U3 KOMIUIEKCHOTO uncna. [IpumMenenue
KOMITJIEKCHBIX YMCET ISl PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PaBHOCUIIbHBIEC CUCTEMBI
U CUCTEMBbI-CIIE/ICTBUSI. PaBHOCHIIbHBIC HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHre TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJBl PEIIEHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIUOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOJBI PEIICHHS CHUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(MUYECKUX YPaBHEHHIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu.



[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX
3a]1a4 1 33/1a4 U3 pa3IMuHbIX 00JacTeil HAYKU U peaslbHOM )KM3HU, UHTEPIPETaIUs
MOJIyYEHHBIX PE3yJIbTaTOB.

DOyHKIUHN U TPAPUKHU

I'padux kommosunuu ¢yHkuuil. ['eomerpuueckue o0pa3bl ypaBHEHUW WU
HEPaBEHCTB HAa KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpruueckne QPyHKIUU, UX CBONCTBA U TPAPUKH.

['paduueckne meTonbl pellleHUs ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUA 3a/1a4 C TapaMeTPaMHU.

Hcnonw3oBanue rpadukoB QGYHKIUN Uil KCCIEIOBAHHUS MPOIECCOB H
3aBHCHMOCTEM, KOTOpbhI€ BO3HUKAIOT MpPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HU.

Havayia MaTeMaTH4eCcKOro aHaJm3a

[IpumeHeHue Mpou3BOAHON K MCCIENOBaHMIO (YHKIMA HA MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxaenre Hanboapuiero 1 HAMMEHbLIEr0 3HAYEHHU HEeNPEePbIBHON
GyHKIIUM Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWIY4llero pElIEHUs B
OPUKJIAJAHBIX 3ajadyax, JUisl OINpeAeNIeHHs] CKOPOCTH U YCKOPEHHs Mpolecca,
3aIaHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBoOoOpa3HbiX. I[lepBooOpaszHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

Nuterpan. ['eomeTpuyeckuii CMbICI HHTETpaia. Beraucienue onpenenéHHoro
uHTerpana no popmyne Hetotona-Jleitouuia.

[IpumeHeHne uHTErpana s HAXOXIACHUS IUIONIaJed IJIOCKUX (QUryp H
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepst pemennit auddepeHMaTbHBIX ypaBHEHUH. MaTemMaTH4eckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOIECCOB € MOMOLIBI0 U depeHIInalIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMH 00YUYaIOIIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUNCKOT0 OOIIECTBA, TPEACTABICHUE O MATEMaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUM, MPOLEIYP
rpaxxgaHckoro  oOmectBa  (BBIOOpBI,  ONPOCBI M JIPYroe), yMeHue
B3aHMOJICMCTBOBATh C COLMAIBbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHMCKONW MAaTEMAaTHMKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUKMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMH B JPYTHX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHUS, 3TUYECKOrO IMOBEIACHHUS, CBSI3aHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKECHUN HAYKU U AEATEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3CTETHYECKOI0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aa4, PEIICHUH, pacCyKJIECHUM, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3jnyHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpEcax 310pOBOro U 0€301acHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE€ MUTAaHHUE, COATIAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, PEryisipHas ¢u3nuecKasi akTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN JESITENBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyHdy, OCO3HAaHWE LIEHHOCTH TPYAOIO0OUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBLHOM  JACSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U peanu30BbBIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUIO U
caM0o00Opa30BaHUI0 HAa NPOTSHKEHUW BCEH JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ]1ad MaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJOTMYECKONH  KyJIbTYypbl, TOHUMAHHE BIIHUSHUS
COIMATBbHO-9KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
CpeIbl, 0OCO3HaHHUE II100aIbHOT0 XapaKTepa dKOJIOTHISCKUX IIPOoOIeM, OpPUSHTAIIHS
Ha TIPUMCHECHHE MaTEeMaTHMYEeCKUX 3HAHUN IS pelnieHus 3agad B 00JacTu
OKpYJ)Karoliel cpelbl, IJaHUPOBAHHE IIOCTYIIKOB W OILIEHKH HX BO3MOXXHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIEe Cpe/ibl;

8) meHHOCTH HAYYHOIO TO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHHE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKOM AeSTEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pPa3BUTHS IMBWIN3ALIMY, OBJIAJICHUE SI3BIKOM MAaTEMaTUKU U MaTeMaTU4YeCKOU
KYJIbTYpOH KaK CpEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH MTPOSKTHYIO
U UCCIIEIOBATEIIbCKYIO IEATeIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

ba3oBble Jornueckue AecTBU:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTpeieNICHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(ukaimy,
OCHOBAHUS JIJIs1 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUPOBATh U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC ¥ OTPUIATEIIbHBIC, CAMHUYHBIC, YaCTHBIE M OOIIIE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTEPUU s
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BBIOWpATh CMOco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEUICHUs, BRLIOUpATh HAaNOOJIee MOIXOANTUN C YIETOM CaMOCTOSITEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/ibCKue A1eiiCTBUS:



WCIIOJIb30BaTh BOMPOCHI KAaK HCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEA0OBAHKE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOro 0ObEKTa, SIBICHHUS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SBJICHUSIMH, POLECCAMM;

CaMOCTOSATENHFHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJMIONEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, A TAKKE BBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISBJISITh AeUIUTH MHPOpPMAIINHU, TaHHBIX, HEOOXOIUMBIX NJi OTBETAa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATH MHGOPMALIMIO PA3IMYHBIX BUIOB U (hOpM
IIPE/ICTaBIICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIHIO, MPEJACTABIATh €€ B Pa3IUdYHBIX (opmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HAJEKHOCTh uHdopmauu o CaMOCTOSITETIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCaJIbHbIEe YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMATh U (P OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HEeIsIMUA OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOJdy peUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0JIe OOCYXXJICHHS 3aJilaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3ajadu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIeHUsl, COIMOCTAaBIATh CBOM CYXKACHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
Juanora, oOHapyXUBaTh Pa3U4yue U CXOJICTBO MO3UIIUM, B KOPPEKTHOU dopme
(bopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABISATh PE3YJIbTAThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS C Y4€TOM 3ajad
MpPE3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUs 3a/1a4ul, BIOUPATh CIIOCOO pELICHUs C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIeTh  HABBbIKAMU  TO3HABATEIBHOW  peduiekcuM KakK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJECTh
crnoco0amMu CcaMONPOBEPKHU, CAMOKOHTPOJISL MpoIlecca U pe3ysibTaTa pElIeHUs
MaTeMaTUYECKOH 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]auH,
BHOCUTHh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JIAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTH)KEHUS WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JIlaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHUMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHJUBUIAYAIbHOU
paboThl mMpU pEHIeHHH Y4YEOHBIX 3a7a4, MPUHUMATh Iedb COBMECTHOU
JeATEeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOoThl, pacrpeneisTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYKAaTh MPOIIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYMNMOBBIX ¢GopMax paboThl (0OCyxkaeHMS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPUHUPOBATH
CBOM JICHCTBUS C APYTUMHU YWi€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/a
B 0O0mMI TOPOAYKT MO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBHUSL.

HNPEJAMETHBIE PE3YJIBTATBI

K xoniy obOyuenuss B 10 kjacce oOydYarouIuiicsi MOJTYYUT CIEIYIOIINE
MpeAMETHBIE PEe3yabTaThl MO OTJAEIBHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauajga MaTeMaTUYECKOr0 aHAIN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH: DPAIMOHATBFHOE YHCIO, OCCKOHEUHAs
nepuoauyeckas JapoOb, TPOIEHTHI, HUPPAIHUOHATBLHOE YHUCIO0, MHOXKECTBA
palMOHAJIBHBIX U JACHCTBUTEIIBHBIX YUCEI, MOIYJIb JEHCTBUTEILHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLEHTHI JIsI PEHICHUs NPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEAbHOM KU3HU,

MPUMEHSTH MPUOIKEHHBIEC BHIYUCIICHUS, TTPaBUila OKPYTJICHUS, TPUKUIKY U
OIICHKY pe3yJIbTaTa BhIUYMCICHUH;



CBOOOIHO OMEpUpOBaTh MOHATHUEM: CTENEHb C LEJIbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIAUTYI0 (OPMY 3allUCH JEHCTBUTENBHBIX YUCEI ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HaTypajbHOMU
CTEIICHHY;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PAlMOHAIBHBIM MTOKA3aTeNIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M UKcHa, NECATHUYHBIE W
HaTypaJbHbIC JIOTapU(DMBIL;

CBOOOJTHO OMNEPUPOBATH MOHSTHSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATHUSIMU: APKCHUHYC, APKKOCUHYC U apKTAHI€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHITHSAMHU: TOXJIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIC YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3JIMYHbIE METOJBl PEIICHUs pPAIMOHAIBHBIX H JIPOOHO-
palMOHAIIBHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAIOB JUIsl PELICHUS
HEPAaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOUYJIEH OT OJHOW IMEepPEMEHHOM,
MHOTOWIEH € UEAbIMH KO3(pPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'OYJIEHa Ha MHOI'OYIEH C OCTAaTKOM, TeopeMmy be3dy u teopemy Buera mus
peleHus 3a1ay;

CBOOOJHO OMNEPUPOBATh MOHITHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MAaTpHIa, OMNPEAECIUTENIb MAaTpPULBl 2 X 2 W €ro TeOMETPUUYECKUU CMBICI,
WCIIOJIB30BaTh CBOMCTBA OMpEAEHUTENss 2 X 2 I BBIYMCICHHUS €ro 3HA4eHUs,
MIPUMEHATh ONPEACIUTENIN JJIsi PEUICHUS CHCTEMbl JIMHEMHBIX YPaBHEHHUI,
MOJICJIMPOBATh PEAJIbHBIE CUTYALlUH C TIOMOLIBIO CUCTEMBI JIMHEWHBIX YPABHEHHU,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOILIBIO MaTpPULl U ONPENEIUTEINCH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN PE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JEHUCTBUA C KOPHAMH JUIsi TpeoOpa3oBaHMs
BBIPAKCHUU;

BBINIOJIHATH MPE0OPa30BaAHUS YHCIOBBIX BBIPAXKEHUH, COEPIKAIUX CTEEHH C
palHOHAIIbHBIM [T0KAa3aTEeIEM;

UCIOJIb30BaTh CBOICTBa aorapu(pMoB TSI npeoOpa3oBaHus
JorapuMUAYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HUPPAIMOHAIBHBIC, MOKa3aTelbHbIE H
JorapupMUYECKUE YPaBHEHHS, HAXOAUTh UX PEIICHHS C TOMOUILI0 PABHOCUIIBHBIX
IIEPEXOJI0B W OCYIIECTBIISASA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBI i1 IPeoOpa3oBaHus
TPUTOHOMETPUUYECKHIX BBHIPAKCHHUI;

CBOOOJTHO ONEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEoOXOoAuMble (GOpPMYJbl Ui  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHUX YPaBHCHUH;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BHIDAKCHUS, YPAaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3a/layd, WCCIE0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIH30BAHUEM alllapaTa aireopshl.

@Oyukuuu ¥ rpapuku:

CBOOOJHO OIEpUPOBATh MOHATHAMU: (DYHKIMS, COCOOBI 3a7aHusl (PyHKIIUH,
B3aMMHO oOOpaTHble (QyHKIMH, Kommo3uius GyHKOUA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbBIC TPeoOpa3oBaHus rpa@uKoB HYyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPENEICHUS U MHOXXECTBO
3HaYeHUN (QYHKIWMH, HYJIH (PYHKITUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TMOHATHSIMH: YETHBIE H HEUETHBIE (YHKIIHH,
nepuoandeckue (PyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIMH, HauOOJblllee M HaUMEHbIIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHSI C HATypajdbHBIM U
[ENBIM TOKa3aTeneM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJIbHBIM U LEIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHM Kak (YHKIMH OOpaTHOM CTETNEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpUPOBATh TIOHATUSAMU: JUHEWHAs, KBaJApaTHYHAs U JPOOHO-THHEWHas
(bYHKIMH, BEITOTHATE JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPHUKOB;

CBOOOJTHO OMEPHPOBATH TMOHATHUSMU: TOKa3aTeNbHAs W JorapudMudecKas
byHKIIUHA, WX CBOWCTBA W TpadUKH, HMCIOIH30BATh WX TPAPUKHA Ui PEIICHHUS
YpPaBHCHUM;

CBOOO/IHO OMEpUPOBATh TOHATHUSMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OTpe/ieTICHNe TPUTOHOMETPHUECKUX (PYHKITHI YNCIOBOTO apTyMEHTa,;

UCIOJIb30BaTh Trpaduku (GYHKIWA IS HWCCIENOBAHUS TPOILECCOB M
3aBUCUMOCTEH MPHU PEHICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIpAXXaTh (HOPMyTaMH 3aBUCIMOCTH MEX/y BETHIHHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJIHO OMEpUPOBATh TOHATUSAMU: apudMeThdeckas U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yObIBaIOIasi reOMETpUIEcKasi MPorpeccus, JINHEHHBIA U
HKCIIOHEHIIMATIBHBIN POCT, (hOpPMYyJia CII0KHBIX MPOIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAHTE;

UCTIONb30BaTh TPOTPECCUH ISl PEIICHUs pealbHBIX 3aJad MPUKIIATHOTO
XapaKkTepa;



CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MTOCIIEOBATEILHOCTD, CIOCOOBI 3aJaHUs
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE M OIPAaHUYECHHBIE IIOCIEAOBATEIBLHOCTH,
IIOHMMaThb OCHOBBI 3apOXICHUS MAaTEMaTHYECKOro AaHajlM3a Kak aHalaus3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO ONIEPUPOBATH NOHATUSMU: HENPEPBIBHBIE PYHKIIMHU, TOUKU Pa3pbiBa
rpaduka QyHKIHMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (QYHKIUH IS peLIeHUs 3a/1a4;

CBOOOJTHO OMNEpPUPOBATH TMOHATUAMM: TepBasi W BTOpas MPOU3BOJHBIC
(GyHKUMH, KacaTelbHasd K rpaduKy (QpyHKIUY;

BBIYUCIIATH IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUs], YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIU, 3HaTh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINA;

UCIOJb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IJis
peuieHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  TMOHATHUSMHU:  MHOXECTBO, OINEpalu  HaJ
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTHX yYeOHBIX PEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OIPEACIICHHE, TEOpEMa, ypaBHEHUE-
CIIEJICTBHE, CBOMCTBO MaTeMaTHYECKOI0 00BEKTa, 10Ka3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0OydyarIIMICSd TOJYYUT CIEIYIOIIHNE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHATN3a»:

Yuciia ¥ BIYMCICHUSA:

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBHOE U LIEJIOE€ YUCIIO, MHOKECTBA
HaTypaJIbHBIX U LEJBIX YHCEIN, UCIIOIb30BaTh NPU3HAKHU JEIIUMOCTH LIEJIBIX YUCET,
HOJ/l m HOK HarypasJbHBIX 4ucCen I pPEUIeHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnupna;

CBOOOJIHO ONEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYJIO, 3alHChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YHMCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOI (hopMe, BBIMOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTb Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOIHO OMEpUPOBATH MOHATUSMHU: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U
jgorapu(MHUYECKHE HEPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  I[OMOIIBIO
PaBHOCWIJIBHBIX IIEPEXOOB;

OCYUIECTBJISITh OTOOpP KOpPHEH MpHU pElIEHUHd TPUTOHOMETPUUYECKOIO
ypaBHEHMUS;

CBOOOJHO OIEpUPOBAaTh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAMMbIe  (OpPMYJBl JUIS  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIMHOCTEH pallMOHAIBbHBIX, UPPALUOHAIbBHBIX, TOKA3ATEIbHBIX U
Jgorapu(MUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemarb palMOHaJIbHBIE, UppalrOHaIbHbIE, [IOKa3aTeJIbHEIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJIeprKaIe MOAYJIU U IIAPaMETPHI,

IPUMEHATH TpaduyecKrue METOIbI JUIsl PelICHUs] YpaBHEHUM U HEPaBEHCTB, a
TAKK€ 3a/1a4 C apaMeTpaMu;

MOJICIUPOBAaTh peajbHblE CHUTyallMM Ha S3bIKe aiareOpbl, COCTABIATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJOBHUIO 3a/1ayH,
UCCIIEIOBATh IIOCTPOCHHBIE MOJEIN C HCIOJb30BAaHUEM ammapara anreOpsl,
VUHTEPHPETUPOBATH NOJyYECHHBIN PE3yJIbTaT.

DyHKUUM U rpaguKu:

CTpOUTh TpadUKu KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAaHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIHIA;

CTPOUTH TeoMeTprudecKue 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIUHATHOMN
IIJIOCKOCTH;

CBOOO/IHO  OIEpUpPOBaTh MOHATUSAMU: TpadUKU  TPUTOHOMETPHUUECKUX
dyHKUMH;

OPUMEHATh (PYHKUMU [ MOJEIUPOBAHMS U MCCIEIOBAaHUSA pPEabHbBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOro aHaJIM3a:

UCIOJIb30BaTh MPOU3BOJIHYIO JIJIS UCCNEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HaOOJbIIEE U HAMMEHbBIIIEE 3HAUCHUsI (DYHKIIMU HENPEPHIBHON Ha
OTpE3Ke;

UCII0JIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKJICHHS HAWIy4dlIero peuIeHUs B
MPUKJIAJIHBIX, B TOM YHCIIE COIUAIbHO-IKOHOMHYECKHUX, 3a7a4ax, JJIsl ONpPEAEIeHUs
CKOPOCTH U yCKOPEHUS Mpoliecca, 3aJaHHOro (popMysioi min rpadukoM;



CBOOOIHO OMEpUPOBaTh TMOHATUSMHU: TEPBOOOpa3Has, OINpeneIEHHBIN
UHTErpall, HAaXOJIWUTh NEepBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMH M BBIYHUCIATH
uHTerpan no popmysne Herotona-JIeionuna;

HAXOJUTh TJIOLAAM MIIOCKUX (UTYp U OOBEMBI TEJT C TOMOLIBIO UHTETpalIa;

MMETh NPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaBlieHUs TU(DPepeHIIMATBHBIX YPaBHEHU;

pemiaTe NPUKJIAAHBIE 3aJa4M, B TOM YHUCIE COLMAIBHO-3KOHOMHYECKOTO M
dbu3nUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3/ieioB U TeM
NPOrpamMMbl

MHOK€eCTBO AENCTBUTENBHBIX YHUCEIL.
MHorounensl. PaninoHanbHbIe YpaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oynkiun 1 rpapuku. CreneHHas GyHKIMS ¢
LEJIBIM [TOKa3aTeNeM

ApudmeTnueckuii KOpeHb N-0il CTETICHHU.
UppanmonansHble ypaBHEHUS

[TokazarenpHas ¢pyukmus. [lokazarenbHbie
ypaBHEHUS

Jlorapugmuueckas QyHKIUS.
Jlorapumuueckre ypaBHEHUS

Tpuronomerpudeckne BbIpakeHUs U
ypaBHEHHUS

IlocenoBaTeIbHOCTH U IPOTPECCUH
HenpepsiBabie pynkuuu. [IponsBoanas

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBo yacoB

Bcero

24

11

14

10

18

19

10
20

10

136

KonTpoabHbie
padoThI

10

IpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(undpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KITACC

Ne
/o

HaumeHoBaHue pa3/iejioB U TeM
MPOrpamMmmbl

HccnenoBanue QyHKIMHA ¢ TOMOLIBIO
MIPOU3BOJHOMN

[TepBooOpasnas u uHTErpal

I'paduku TPUrOHOMETPUUECKUX (DYHKITHIA.
Tpuronomerpuieckne HepaBEHCTBA

I/IppaLII/IOHaJ'ILHBIC, IIOKa3aTCIIbHBIC U
J'IOl“apI/I(I)MI/I‘-ICCKI/IC HCPAaBCHCTBA

KommnekcHsie uncia

HatypanbHble u 1enbie yncna

CuHcTeMBbl paroHATBHBIX, HPPAITMOHAEHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHUH

3amadu ¢ mapameTpamu

[ToBTOpeHue, 06001IeHNE, CCTEMaTH3aIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 4acoB

Beero KonTpoabHbie
padoThbI
18 1
11 1
14 1
23 1
10 1
10 1
12 1
15 1
23 2
136 10

IMpakTnyeckue
padoThbI

DJIEeKTPOHHbIE
(undpossbie)
o0pa3oBaTejibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

n/n

Tema ypoka

MHO)€eCTBO, ONepauy HaJl
MHO’KECTBaMH U UX CBOMCTBA

Juarpammsl Diinepa-Benna

[IpumeHeHue TeopeTUKo-
MHO>KE€CTBEHHOTO armaparta Jist
pelieHus 3aaa4y

PammmonansHEIE UmcHa.
OOBLIKHOBEHHEIE U JECITUYHDIE
JpOOH, TIPOIICHTHI,
OCCKOHEYHBIC TTEPUOTUISCKIE
npobu

PammmonansHEIE mcHa.
OOBLIKHOBEHHEIE U JECITUYHDIE
JpOOH, TIPOIICHTHI,
OeCKOHEUYHBIC IEPUOANUECKHE
npobu

[Ipumenenue npobeii n
MIPOIICHTOB TSI PEIICHHS
MPUKJIAIHBIX 33124
[Ipumenenue apobeit u
IIPOLIEHTOB IS PEIICHUS
MPUKJIAJTHBIX 33124

KoaunuecTBo yacoB

KonTpoJbHbIie

Bcero
padoThI

IIpakTHYecKue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

https://m.edsoo.ru/91ZKXD884

https://m.edsoo.ru/6A75109KA

https://m.eds00.ru/F997682PX

https://m.edsoo0.ru/LTS2XKI2C

https://m.edsoo.ru/3EDOB3EK?2

https://m.edsoo.ru/OEPEOSTWI

https://m.edsoo.ru/NVFYZJHRP




10

11

12

13

14

15

JleicTBUTEIbHBIC YUCTIA.
Panmonanpubie u
HpPpALMOHATIbHBIE YHCIIa

ApudmeTrueckue oneparuu ¢
I[GI\/'ICTBI/ITGJ'II)HI)IMI/I qucjiaMu

Moaynb 1EMCTBUTENBHOTO
qHCiIa ¥ €r0 CBOMCTBA

[TpuGmmxEHHBIC BEIYUCIICHHUSI,
IpaBuIa OKPYTJICHHUS,
MPUKUIKA U OLICHKA pe3yJibTaTa
BBIUMCIICHU N

OCHOBHBIE METO/IbI PEIICHUS
LIEJIBIX U APOOHO-
paIoHaIbHBIX YPaBHEHHUH U
HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHUS
LIEJTBIX U APOOHO-
palMoHAILHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHBIG METOAbI peHICHI/ISI
LIEJIBIX U APOOHO-
palMoOHAILHBIX YPaBHEHHUH U
HEPaBEHCTB

MHoOrouneHs! 0T OJHOMN
nepeMeHHou. Jlenenue
MHOIO4JI€Ha Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

https://m.edsoo.ru/P7VKRZOSG

https://m.edsoo.ru/BOMRUCVWY

https://m.edsoo.ru/PUL6AZVIW

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CM8WFBMIJ&

https://m.edsoo.ru/YE28LQQJ2

https://m.edsoo.ru/Z395M64DM




16

17

18

19

20

21

22

23

24

MHorouseHsl ¢ HeIbIMH
kod(urnmentamu. Teopema
Buera

Pemenue cucrteM MTUHEHHBIX
YpaBHEHUI

Pemenue cucrem JIMHENHBIX
YpaBHEHUU

Marpuiia CUCTEMbI TUHEUHBIX
ypaBHeHUH. Onpenenurenb
MaTpULbI 2X2, ero
F€OMETPUUYECKHUM CMBICT U
CBOICTBA; BEIYHCICHHUE €TI0
3HAYCHUS

Onpexnenurens MaTpUIBL 2% 2,
€ro reOMETPUYECKHUIM CMBICT U
CBOICTBA; BEIYHUCIICHHUE €TO
3HAYCHUS

IIpumeHneHne onpenennuTens
JUIS pELLIEHUs] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

Pemenne npukiaanHbIX 3a1a4 ¢
ITOMOUIBIO CUCTEMBI JINHEHHBIX
YPaBHEHUU

Pemenne npukiagHeIx 3a1a4 ¢
ITOMOUIBIO CUCTEMBI JIMHEWHBIX
YpaBHEHUI

Konrponbnas pabora:
"PaunonanbHble ypaBHEHUS U

https://m.edsoo.ru/PBIEYHJZF

https://m.edsoo.ru/1E183555U

https://m.edsoo.ru/ICEJDO5SGK

https://m.edsoo.ru/BAM2QCKWF

https://m.edsoo.ru/3AMZUEKYQJ

https://m.edsoo.ru/9P3E3FF47

https://m.edsoo.ru/IKJE16E2L

https://m.edsoo.ru/A9H81W33G

https://m.edsoo.ru/OHOPJS57VZ
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26

27

28

29

30

31

HepaBeHCTBa. CHCTEMBI
JINHEWHBIX ypaBHEHUN"

OyHKIHs, CIOCOOBI 3aJaHUS
¢bynkuuu. Bzaumuo obpaTHbie
¢dbyukaun. Kommnosumus
GbyHKUMl

I'padux Gpynkumu.
DnemMeHTapHbIe
npeoOpa3oBaHus rpauKkoB
byHKIHII

OO6nacTp ornpeeneHus 1
MHOECTBO 3HaYCHUN
¢byskuuu. Hynmu ¢pynknmm.
[IpomexyTkun
3HAKOTIOCTOSTHCTBA

UérHble 1 HeYETHBIE (PYHKITHH.
[Tepuoanueckue GpyHKIHM.
[TpoMexkyTKM MOHOTOHHOCTH
byHKIIN

MakcumMyMbl U MUHUMYMBbI
¢bynkuuu. Haunbonpmee n
HaWMEHbIIIEE 3HAYCHUE
(GyHKIIMU Ha TPOMEKYTKE
JInHeiHas, KBaJpaTuyHas U
npoOHO-TMHEeHHast QyHKIHH
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TPa(UKOB ITUX
byHKIUi

https://m.edsoo.ru/1XYSISM?28

https://m.edsoo.ru/7JGTFZZYA

https://m.edsoo.ru/VGUOHQSOCV

https://m.edsoo.ru/NTM7RIGX4

https://m.edsoo.ru/ZO0MN672NG

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V
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33

34

35

36

37

38

39

40

DJIEeMEHTapHOE UCCIIECIOBAHUE U
MOCTPOEHHUE TPaPUKOB ITUX
byHKIUI

CreneHs ¢ LEJIbIM
noka3arenem. buaom Herotona

CreneHsb ¢ 1eIb6IM
nokazareiieM. bunom Herotona

CrenenHast GyHKIMS C
HaTypaJIbHBIM U LEJIbIM
nokasaresem. E€ cBolicTBa U
rpaduk

KonTponbHast pabora:
"Crenennas pyHkius. EE
cBoiicTBa U rpadpux"

ApudmeTnueckuii KOpeHb
HaTypaJIbHON CTENEHU U €r0
CBOICTBa

Apudmerndecknuii KOpeHb
HAaTypaJIbHON CTEIIEHU U €ro
CBOICTBa

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPAYKEHH, COJIEPKAILNX
CTEIICHU U KOPHHU
[TpeoOpa3oBaHus YKCITOBBIX
BBIPKCHUH, COJCPIKAIINX
CTETICHU U KOPHU

https://m.edsoo.ru/NAJFF14CO

https://m.eds00.ru/2STOQOM2GO

https://m.edsoo.ru/K6XLQ4UJX

https://m.edsoo.ru/072LC5R6V

https://m.edsoo.ru/431WRIJI3Y?2

https://m.edsoo.ru/VEMYOB1CV

https://m.edsoo.ru/B4ANSPUZEB

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BHI17H
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42

43

44

45

46

47

48

49

HppanyoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHHUS
UppalMoHaIbHBIX YPaBHEHHH

WppaunonanbHble ypaBHEHHUS.
OCHOBHBIE METOIbI PEILICHUS
WPPALMOHAIIBHBIX YPaBHEHUN

HppauuroHanbHbIe ypaBHEHMUS.
OCHOBHBIE METO/bI PELLIEHUS
VMPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIIBHBIE ITEpEXOBI B
pELIEHUHU UPPALMOHATBHBIX
YpaBHEHUI

PaBHOCHIIBHBIE IEpEXOBI B
pELICHUU UPPALOHATIBHBIX
ypaBHEHUN

PaBHOCHIIbHBIE TIEPEXO/IBI B
pELIeHUH UPPAIMOHATIBHBIX
ypaBHEHU

PaBHOCHIBHEBIE Nnepexoanl B
PEIICHUN UpPAlUOHATIbHBIX
ypaBHEHUI

CaoiicTBa 1 rpaduk KOpHS n-0if
CTENEHU KaK PYHKIMH
0o0paTHOM CTEIeH! C
HaTypaJIbHBIM [10Ka3aTelleM

CaoiicTBa 1 rpaduk KOpHS n-0if
CTETEeHH KaK (PYHKLIUU

https://m.edsoo.ru/DHWS5QA79M

https://m.edsoo.ru/DN896TF02

https://m.edsoo.ru/1X40FNHPA

https://m.edsoo.ru/O2VV516B4

https://m.edsoo.ru/RPXZVFMHT

https://m.edsoo.ru/261843DBS

https://m.edso00.ru/O87Z1.0E2K

https://m.edsoo.ru/8JLO4FGQ9

https://m.edsoo.ru/JOHAUMLOM




50

51

52

53

54

55

56

57

58

00paTHO CTETICHH C
HATYpPaJbHBIM ITOKa3aTelIeM

Konrponbnas pabora:
"CBoiicTBa U rpaduK KOpHS n-
oii creneny. MppanuoHaibHbIe
ypaBHeHUA"

Crenenb ¢ paluoHaIbHBIM
OKa3aTeiIieM U €€ CBOUCTBA

Crenenb ¢ pallnOHaIbHBIM
oKas3aTeJieM U €€ CBOMCTBAa

[TokazaTenpHas GyHKIHS, €€
CBOIcTBa U rpaduk

Hcnonk3oBanue rpaduka
GbyHKIMU 715 peIIeHust
YpaBHEHUI

Hcnonk3oBanue rpaduka
GYHKITUU 715 peIIeHUS
YpaBHEHUI

ITokazarenbHblEe ypaBHEHUS.
OCHOBHBIE METOBI PEILEHUS
IIOKA3aTEJIbHBIX YPABHEHUM

[TokazarenbHbIE ypaBHEHUSI.
OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX YPABHEHUI

[TokaszaTenbHbIE ypaBHEHUS.

OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX YPAaBHEHUN

https://m.edsoo.ru/01AGHO8VZ

https://m.edsoo.ru/3PMBUKOGP

https://m.edsoo.ru/HFJPEPWL9

https://m.edsoo.ru/T7GPDUVRM

https://m.edsoo.ru/NII171I1BM

https://m.edsoo.ru/9PE3YWZ25

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/1TA6IMG1X

https://m.edsoo.ru/YWT7H8GT7
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60

61

62

63

64

65

66

67

68

69

70

Kontponbnas pabora:
"[TokazarenpHast QyHKIHS.
ITokazarenbHble ypaBHEHUS"
Jlorapudm uucna. CBoiicTBa
nmorapupma

Jlorapudm uucna. CoiicTBa
norapudma

Jlorapudwm uncna. CBoiicTBa
norapudpma

JlecsiTUUHBIE U HATYypaJibHbIE
Jorapu@msl

JlecsiTUUHBIE U HATYypaJIbHbIE
JorapupmMsbl

[IpeobpazoBaHme BhIpaKEHUH,
coJIeprKaliX Jorapudmol
[IpeobpazoBaHme BhIpaKEHUH,
coJiepKamiux jJorapupmMbl
IIpeoOpa3oBaHue BhIpaKEHHIA,
coJIeprKalux Jorapudmbl
Jlorapudmuaeckas GpyHKus,
e€ cBoiicTBa u rpaduk
Jlorapudmuueckast GyHKIuS,
e€ cBoiicTBa u rpaduk
Hcnonb3oBanue rpaduka
GYHKIMA 1715 peIeHust
YpaBHEHUI

https://m.edsoo.ru/HNIC60AKS

https://m.edso00.ru/E2G7K9QW6

https://m.edsoo.ru/I92RS5SMOM

https://m.edsoo.ru/EMCQ4R3B7

https://m.edsoo.ru/NBUG10GSP

https://m.edsoo.rt/EMWTCSPQY

https://m.edsoo.ru/OQF9WHEXS5

https://m.edsoo.ru/LXMJ44QAU

https://m.edsoo.ru/EP6U39XNM

https://m.edsoo.ru/STW3GXDH6

https://m.eds00.ru/KYG9C4S4F

https://m.edsoo.ru/VSLWTS50G




71

72

73

74

75

76

77

78

79

Hcnons3zoBanue rpaduka
GYHKIUY 1715 pelIeHUs
ypaBHEHUU

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHUN

Jlorapudmuueckue ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX ypaBHEHUN

Jlorapudpmuueckue ypaBHEHHUs.
OCHOBHbBIE METO/IbI PELLICHUS
JorapupMHUUECKUX ypaBHEHUN

PaBHOCUIIBHBIE IEpEXOBI B
peleHNH JOrapuPpMHUUECKUX
ypaBHEHUN

PaBHOCHIIbHBIE TIEPEXO/IBI B
pelIeHnH JTorapupMUIECKUX
ypaBHEHU

KonTponbHas padora:
"Jlorapudmuueckas QyHKIHUSA.

Jlorapudmuaeckue ypaBHeHUS'

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
apryMeHTa

CuHyc, KOCUHYC, TAHT'€HC U
KOTAHI'€HC YHCIIOBOTO
apryMeHTa

https://m.edso00.ru/5SCIKV 1ZUF

https://m.eds00.ru/STONRDYGS

https://m.edsoo.ru/22FDXMI4S

https://m.edsoo.ru/Z2GEE6311

https://m.edsoo.ru/9WDPQWD 14

https://m.edsoo.ru/OVYGSNTLD

https://m.edsoo.ru/ISPXC5ZEA

https://m.edsoo.ru/YAGEESVC3

https://m.edsoo.ru/FOWSQ8FFL
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81

82

83

84

85

86

87

88

ApKCHUHYC, apKKOCUHYC U

apKTaHI'€HC YUCIIOBOTO
apryMeHTa

ApKCHHYC, apKKOCHHYC U

APKTaHT€HC YHCIIOBOTO
aprymeHra

Tpuronomerpuueckas

OKPY’KHOCTb, OIIPEECIICHUE
TPUTOHOMETPUUECKUX QYHKIUI

YUCJIOBOT'O apryMEHTa

OcHoBHbIE
TPUTOHOMETPHYECKHE
bopmyIsI

OcHoBHbIE
TPUTOHOMETPUYECKHE
bopmysl

OcHOBHBIE
TPUTOHOMETPUUYECKHE
bopmysl

OcHOBHBIE
TPUTOHOMETPHUUYECKHE
bopMyIIbI
IIpeoOpa3oBanue
TPUTOHOMETPHUYECKUX
BBIPAYKECHHI
[TpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUIN

https://m.edso00.ru/A20WOVOPY

https://m.eds00.ru/9 AOXNXSJO

https://m.edsoo.ru/YA3IXPQ1JL

https://m.edsoo.ru/7G41UGG6B

https://m.edsoo.ru/JBEBGS5SATI

https://m.edsoo.ru/CSYUBTBTC

https://m.eds00.ru/6GNQGH5SMV

https://m.edsoo.ru/UIMI1UJV]

https://m.edsoo.ru/MEB4SJ2PW
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90

91

92

93

94

95

96

97

98

[IpeobpazoBanue
TPUTOHOMETPHUECKHUX
BBIPAKCHUIN

[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAYKCHUI

Pemrenne TpuroHoMeTpu4EeCKUX
YpaBHEHUN

PelreHne TpUroHOMETPUYECKUX
ypaBHEHUH

Pemenue TpuroHoMeTpruuecKux
YpaBHEHU

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUI

Pemenne TpuroHoMeTpruueCcKux
ypaBHEHUN

KonTponbHas pabora:
"TpuroHomerpuieckue
BBIPAKEHUS U
TPUTOHOMETPUYECKHE
ypaBHEHMS"

ITocnenoBaTeILHOCTH, CIIOCOOBI
3aJIaHus MTOCIIEIOBATEILHOCTEM.
Merton MaTeMaTHUECKON
WHIYKUHAU

MOHOTOHHBIE U OTPAHUYEHHBIE
nocaeaoBarenbHOCTH. McTopus
aHanm3a 0ECKOHEYHO MaJIbIX

https://m.edsoo.ru/RONAIF49S

https://m.edsoo.ru/6EHSSHHHY

https://m.edsoo.ru/LGDUR382T

https://m.edsoo.ru/PQLVEZ6JE

https://m.eds00.ru/QOK5GFZ7H

https://m.edsoo.ru/YRO5D8PZ5

https://m.edsoo.ru/1USPKNSQT

https://m.edsoo.ru/IF11SN76Q

https://m.edsoo.ru/SVMC7IBEV

https://m.edsoo.ru/ZV4AYOVRL




99
100

101

102

103

104

105

106

107

108

109

ApudmMernueckast Iporpeccust
I'eomerprueckas nmporpeccus

beckoneuHo yobIBaroras
Tr€OMETPUYECKasl IPOTPECCUs

CyMMa 0eCKOHEYHO
yOBIBaIOIIEH TEOMETPUUECKON
MIPOrpeccuun

JIunelHsI 1
SKCIIOHEHIIMAJIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX
MPOIICHTOB

JInHenHbI U
SKCIOHEHIMAIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX
MIPOLICHTOB

Hcnons3oBanue nporpeccuu

JUTSL PEIICHUs peaIbHBIX 3a71a4
MPUKIIAHOTO XapaKTepa

KoHnTtponbHas pabora:
"TTocneqoBaTEILHOCTH U
nporpeccun”

HenpeprsiBHbIle yHKITMT U X
CBOMCTBA

Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB QyHKITHIA
CaoiicTBa GpyHKIMH
HETPEPHIBHBIX HA OTPE3Ke

https://m.eds00.ru/SORWO02V1E
https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

https://m.edsoo.ru/TY1S3DAPL

https://m.edsoo.ru/UM1H7BTW?2

https://m.edsoo.ru/CEY72CW58

https://m.edsoo.ru/ARPHBD4Y 1

https://m.edsoo.ru/SQWRKXOHP

https://m.edsoo.ru/MCC5N1579

https://m.edsoo.ru/BXCP9CRNV

https://m.edsoo.ru/DP10ESGVN
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111

112

113

114

115

116

117

118

119

120

121

122

CaoiicTBa GyHKIHHA
HETPEPBIBHBIX HA OTPE3Ke

Mertox nHTEPBANIOB IJIst
pELIEeHKS] HEPABEHCTB

Meroa uHTEpBAIOB AJIs
pelIeHus] HEPaBEHCTB

Meroa UHTEPBAJIOB JJIS
pelieHus] HEPaBEHCTB

[IpuMeHeHnEe CBOWCTB
HEeNpPEePBIBHBIX PYHKIMHA JUIs
peuieHus 3aua4y
IIpuMeHeHnEe CBOWCTB
HENPEPBIBHBIX PYHKIMH JUIs
peuieHus 3anay

[lepBas u BTOpast NpOU3BOIHBIE

byHKIUN

Onpenenenne, reOMETPUYECKUI

CMBICJI IPOU3BOHOM
Onpenenenue, GU3NIECKU
CMBICJI IPOU3BOHOM
YpaBHEHHE KacaTeIbHOU K
rpaduxy QyHKIHH
YpaBHeHuUEe KacaTeIbHOU K
rpaduky GyHKIIHHA

[Ipon3BOgHBIE 2TIEMEHTAPHBIX

byHKIUH

HpOI/I3BOI[HBIe 9JICMCHTApPHbIX

byHKIUI

https://m.edsoo.ru/CCXH3TPSB

https://m.edsoo.ru/A364LEWCO

https://m.edsoo.ru/RVODQWS5SP

https://m.edsoo.ru/LRMHAKVYF

https://m.edsoo.ru/VAMMSCCCD

https://m.edsoo.ru/ZR5Z207R4

https://m.edsoo.ru/TQJHPC7B3

https://m.eds00.ru/1YSJQSNXT

https://m.edsoo.ru/5707NISY]J

https://m.edsoo.ru/NNA3B1850

https://m.edsoo.ru/2MS8V364A

https://m.edsoo.ru/9CG66EQL3

https://m.edsoo.ru/OX3T1IGG2




123

124

125

126

127

128

129
130

131

132

133

[IpousBogHas CyMMBI,
IIPOM3BEACHUS, YACTHOTO U
KOMIO3ULUHU (PYHKLIUH
[Ipou3BoaHas CymMMBlI,
IIPOU3BEICHNUS, YACTHOTO U
KOMIIO3ULIMHU (PYHKLUH
[IpousBogHas CymMBl,
IIPOU3BE/ICHNUS, YACTHOT'O U
KOMITO3UIIMH (QYHKIHHA

KonTponbHas pabora:
"[IponsBonHas"

[ToBTOpeHue, 0600IIEH e,
CUCTeMAaTH3alMsI 3HAHUA:
"VYpaBHeHus"

[ToBTOpenue, o6o0mEeH e,
CHCTEMAaTH3aInsI 3HAaHUH:
"®yHkun"

HToroBast KOHTpOJIbHAS paboTa
HroroBas koHTpoNbHAs paboTa

Peseps (nmoBTopeHue):
npeoOpa3oBaHMsI YUCITOBBIX
BBIPAYKECHHI, COJIEPIKAILNUX
CTETIeHU U KOPHU

Peseps (moBTOpeHue): creneHb
C paIMOHAILHBIM MTOKA3aTeIeM
" €€ CBOMCTBA

Peseps (moBTopenue):
TPUTOHOMETPHYECKAS

https://m.edsoo.ru/H13R9OF8T

https://m.edso00.ru/CIXJYCL4P

https://m.edsoo.ru/401LVJEZL

https://m.edsoo.ru/72752YHQ9

https://m.edsoo.ru/PCOMVZEMH

https://m.edsoo.ru/RI36TWPAT

https://m.edsoo.ru/7LME37ZN27
https://m.edsoo.ru/Y1L9K7609

https://m.eds00.ru/GMO7CPCQG

https://m.edsoo.ru/HDVGSNIJIT

https://m.edsoo.ru/7JEBAMGFBR
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135

136

OKpY’KHOCTb, OIIpEIeIIeHHE
TPUTOHOMETPUUECKHUX QYHKIUI
YHCIIOBOTO apTyMEHTAa,
OCHOBHbIE
TPUTOHOMETPUYCCKHE
(hopMyIIBI

PesepB (moBTOpeHuE): penieHne
TPUTOHOMETPHUYECKHIX
ypaBHEHUU

Pe3epB (moBTOpeHuE): peLieHue
TPUTOHOMETPUUYECKUX
ypaBHEHUM

Peseps (noBTopenue,
000011IeHHE, CUCTEMATH3AIHS
3HAHWUI): peleHne TEKCTOBBIX
3ama4y

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

136

10

https://m.edso00.ru/89ZKWGO015

https://m.edsoo.ru/U7NBWCNDW

https://m.edsoo.ru/FF21A8SJZ




11 KITACC

Ne
n/n

Tema ypoka

[IpuMeHeHnne npon3BOIHON K
MCCIIe0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeTOBAaHMIO (PYHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprumeHeHnre npou3BOIHON K
UCCJIeTIOBaHUIO (PYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHre npor3BOIHON K
UCCIIeTOBaHUIO (GYHKIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIIe0BaHUIO (DYHKIMN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HAaNMEHBIIIETO 3HAUYCHUS
HENPEePBIBHON (QYHKITUU HA
OTpe3Ke

Haxoxxaenre HanOOJIBIIETO U
HAaNMEHBIIIETO 3HAUYCHUS
HENPEPBIBHON (YHKITUU HA
OTpe3Ke

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckmne
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE NN (POBHIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/E9SB1SYNM

https://m.edsoo.ru/ W7FOW9ADE

https://m.edsoo.ru/N61 EYOOQXN

https://m.edso00.ru/39CNHJI8O

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/CSANWBULB

https://m.edsoo.ru/HQU4R7TC7
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11

12

13
14
15

16

Haxoxnenne HanOOoJIbIIero u
HaMMEHBIIIEr0 3HAYCHUS
HENpPephIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOIbIIErO U
HauMEHBIIEro 3HAYECHHUS
HEIpephIBHON (DYHKIIMU HA
OTpe3Ke

Haxoxnenne HanOOIbIIErO U
HAMMEHBIIIETO 3HAYECHUS
HEIpephIBHON (DYHKIIMU HA
OTpe3Ke

[IpuMeHeHne npon3BOHOMN IS

HaXOXXACHUA HAUITYUIICTO
PEICHUA B IMTPUKIAIHBIX
3aJadax

[IpuMeHeHne npon3BOHOMN IS

OTIpe/IeNIEHUs] CKOPOCTH U
YCKOpEHUs Ipoliecca,
3a/laHHOTO (POPMYJION MU
rpagukoM

Komnozunus ¢pyHkmit
Komno3unus ¢pyHkumit
Komnozunus ¢pyHxmit
I'eomerpuueckue 06pa3bl
YPaBHEHUI Ha KOOPJAUHATHOMN
IUIOCKOCTH

https://m.edsoo.ru/BE9WXUF3F

https://m.edsoo.ru/FI1C58HJG

https://m.edsoo.ru/IEEIH61Y7

https://m.edsoo.ru/ZMPEN7APJ

https://m.eds00.ru/IJOCONWS57

https://m.edsoo.ru/0OD1VDOCQOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKSO00

https://m.edsoo.ru/ WUIS4RBXB
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18

19

20

21

22

23

24

25

KonTtponbHas padoTa:
"UccnenoBanue GyHKIHH C
MOMOILIbIO TPOU3BOAHON"

[lepBooOpa3Hasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

[TepBooGpasubie
3IIEMEHTAPHBIX (YHKIUH.
[IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

[TepBooGpasubie
JJIEMEHTAPHBIX (YHKIIHH.
[IpaBuna HaxoXAeHUS
epBOOOPA3HBIX

Hurerpai. I'eomerpuyeckuii
CMBICJI HHTETpaJia

Brrancienue onpeaenéHHOro

UHTErpasa mo popmyie
Herorona-Jleiiouuia

Brrurciienue onpeaenéHHOro

WHTErpaja mo Gpopmysie
Herorona-Jleiiounia
IIpuMeHeHnue uHTErpaa 1
HaxXO0XACHUS IUIOAAEH
TUTOCKUX QUTYD
[IpumeHenne naTErpana Js
HAXO0XJICHUs 00HEMOB
F€OMETPUUYECKHUX T

https://m.edsoo.ru/SDME3XV95

https://m.edsoo.ru/GS6KL8JMB

https://m.edsoo.ru/JU3413GVM

https://m.edsoo.ru/FN7VYQ15Z

https://m.edsoo.ru/GGPXB7R8C

https://m.edsoo.ru/4R97WIZ52

https://m.edsoo.ru/1AJESM4RQT

https://m.edsoo.ru/MU24JJVID

https://m.edsoo.ru/77COVHICS




26

27

28

29

30

31

32

33

[Ipumepsl pereHuit
nuddepeHIranTbHBIX
YPaBHEHUU

[Ipumeps! penieHuin

TG depeHIHATBHBIX
ypaBHeHU. MaremaTuyeckoe
MOJICJINPOBAHUE PEATIBHBIX
IIPOLIECCOB € TOMOLIBIO

Qg depeHIraIbHbIX
YpaBHEHUU

Kontponbnas pabora:
"[TepBooOpasHas U uHTETpaN"

Tpuronomerpuueckue
GyHKIIMH, UX CBOWCTBA U
rpaduxu
Tpuronomerpuueckue
($yHKIMHU, UX CBOICTBA U
rpaduKu
Tpuronomerpuueckue
(dyHKIMH, UX CBOICTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKIMH, UX CBOICTBA U
rpaduku
Tpuronomerpudeckue
(GyHKIMH, UX CBOMCTBA U
rpaduxu

https://m.eds00.ru/GV6VHEELS

https://m.eds00.ru/GQOISP1PX

https://m.edsoo.ru/06KKZN9AH

https://m.edsoo.ru/43EDG1XRK

https://m.edsoo.ru/37WDY2B6K

https://m.edsoo.ru/35VO7LIO0Q

https://m.edsoo.ru/CNQLICBYR

https://m.edsoo.ru/JYONTMOIS
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35

36

37

38

39

40

41

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C IIOMOIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

Pelenne TpUroHOMeTpUYECKUX
HEpaBEHCTB
Pemenne TpuroHomMeTpuuecKux
HEPaBEHCTB
Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Peuienne TpuroHoMeTpudecKux
HEpaBEHCTB

https://m.edsoo.ru/ODHC3ZFH2

https://m.edsoo.ru/EY67USIYI

https://m.edsoo.ru/60J90Z11W

https://m.edsoo.ru/NPGOZ1IWAL

https://m.edsoo.ru/BIEFQCOPY

https://m.edsoo.ru/PO9CTAGVUJ

https://m.edsoo.ru/DC43MAHFK

https://m.edsoo.ru/SESMOFQW7
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43

44

45

46

47

48

49

50

51

52

53

KonTtponbHas padoTa:
"I'paduku
TPUTOHOMETPUYECKHX
(byHKIUH.
Tpuronomerpuueckue
HepaBeHCTBA"

OcCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB
OcCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS
norapu(pMHUIECKIUX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB
OcCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OcHOBHbBIE METO/IbI PEILICHUS
Jgorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB
OcCHOBHBIE METO/IbI PEIICHUS
UPpaAIMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
UpPpALMOHATILHBIX HEPABEHCTB

https://m.edsoo.ru/SJH7N1DTD

https://m.edsoo.ru/SEG5SBXW3Q

https://m.edsoo.ru/OKOI4NONY

https://m.edsoo.ru/XKI1IL8CO06

https://m.edsoo.ru/S16YSE1UA

https://m.edsoo.ru/HBE6M6CYQ

https://m.edsoo.ru/TPJ4YUEUS8

https://m.edsoo.ru/SC4WSD4TP

https://m.eds00.ru/6 XWRKOGBQ

https://m.edsoo.ru/7N3OMGUSA

https://m.edsoo.ru/NYRQK20JO

https://m.edsoo.ru/TKEL6CU7P
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55

56

57

58

59

60

61

62

OCHOBHBIE MCTOABI pCIICHUSA

HppauoOHaJIbHBIX HEPABCHCTB

I'paduueckue MeToIBI
pEIICHHS UPPAITMOHATEHBIX
YpaBHEHUU

I'paduueckue MeTo b1
PCICHUA UpPaAllMOHAJIbHBIX
YpaBHEHUU

I'paduueckue meTo bl
pELICHUS TI0KA3aTeIIbHbIX
YPaBHEHUU

['padmyeckue MeToab!
pelIeHus TOKa3aTEeNbHbBIX
HEPaBEHCTB

I'paduueckue meTomp!
perieHus JorapupMuIecKux
ypaBHEHUU

I'paduueckue MeTOBI
pereHust JorapupMUIEcKuX
HEPaBEHCTB

I'paduueckue MeToIBI
pereHust JorapupMUIECKuX
HEPaBEHCTB

I'paduyeckne MeTomp
pELICHUS MMOKa3aTeNbHBIX U

JOTapuPMHUECKUX YPaBHEHUI

https://m.edso00.ru/SOOR8V677

https://m.edsoo.ru/CEFJGB7PP

https://m.edsoo.ru/SDTMHOB9G

https://m.edsoo.ru/PWKS5FHR 11

https://m.edsoo.ru/4W29ZJP74

https://m.edsoo.ru/AYOLSVBQH

https://m.edsoo.ru/B7I9OWE7LT

https://m.edsoo.ru/DQOJPAM3S

https://m.edsoo.ru/2NOQX4ITS




63

64

65

66

67

68

69

70

['padpuaeckue meTompl
peIIeHHS TOKa3aTeIbHBIX U
norapu(pMHUUECKUX YpaBHEHHMA

I'paduueckue meToap!
pelieHus MoKa3aTeIbHBIX 1
Jgorapu(pMUYECKUX HEPABEHCTB

I'paduueckue MeToIBI
pelIeHus MoKa3aTebHbIX U
norapu(pMUIECKIUX HEPABEHCTB

Kontponbnas pabora:
"HppauuoHaibpHbIe,
MIOKa3aTeJbHbIE U
JorapupMHIECKue
HepaBeHCTBA"

KommnniekcHbie uncna.
AnreOpanueckas u
TpUroHOMeTpudecKast HopMsI
3aMMCcy KOMIUIEKCHOTO YHciia

KommnnekcHbie uncna.
Anrebpanueckas u
TpUroHOMeTpudeckast HopMeI
3aIicH KOMIUIEKCHOTO YHciia

Apudmernueckre onepanum ¢
KOMILJICKCHBIMH YUCIIAMH

Apudmerrdeckue onepanuu ¢
KOMILIEKCHBIMHU YUCIIAMH

https://m.eds0o0.ru/WN6ON936V

https://m.edso0o0.ru/5285J1231

https://m.edsoo.ru/H7RCFPHRQ

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

https://m.edsoo.ru/NXW7I0PUS

https://m.edsoo.ru/13KLU4DRU

https://m.edsoo.ru/4AMHS5SJ9B0O
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72

73

74

75

76

77
78

79

80

81

N300paskeHre KOMILUIEKCHBIX
qrcesl Ha KOOPIUHATHOM
TUIOCKOCTH

N3o0paxenne KOMITJIEKCHBIX
YHCeJl Ha KOOPJIMHATHOMN
IJIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTEINEHU U3 KOMILJIEKCHOTO
yucia

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIIEKCHOTO
qyucia

[IprMeHeHe KOMIIEKCHBIX
YHCEeIT JUTS PEIICHUSI
du3nuecKkux u
reOMETPUYECKUX 33134

KoHTponbHas padoTa:
"KommiekcHbie uncia"

Harypanbnsle u niensie ynucna
HatypanbHble U nensle yncia

[IprMmeHeHrne npu3HaKoB
JIETMMOCTH LIEJIBIX YUCEN
[IpuMeHeHue npu3HaKoB
JEIIMMOCTH LIEJIbIX YUCE
[IpumeHeHnne npu3HaKoB

JIennuMOocCTH HeabiX uncel: HOJJ
n HOK

https://m.eds00.ru/N8US60RS8

https://m.edsoo.ru/C7N4LUODS

https://m.edsoo.ru/5VW220UC2

https://m.edsoo.ru/YCWOXQ3E6

https://m.edsoo.ru/M33HA2FT9

https://m.edsoo.ru/GUNT4PQPE

https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO

https://m.edsoo.ru/XD2VU8Y 18

https://m.edsoo.ru/BKXH3VHMC

https://m.edsoo.ru/U549]JT5GI




82

83

84

85

86

87

88

89

90

[IprmeHeHre npu3HaKkoB
JIenuMocTH Heabix uncel: HOJJ
n HOK

[IpuMeHeHne npru3HaKoB
JEIIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 10 MOJYJIO

[IpuMeHeHnne npu3HaKoB
JEIMMOCTH LIEJIbIX YHACEN:
OCTaTKH 10 MOJYJIO

[IpumeHeHne npu3HaKkoB
JEIUMOCTH LIEIBIX YHCET:
anroputM EBkinnaa s
peLICHUS 3a/1a4 B LEBIX
quciiax

KontponbHas padora: "Teopust
LeJbIX yucen"”

Cucrema 1 COBOKYTHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CJIEACTBUS

Cucrema 1 COBOKYITHOCTb
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS

OcHOBHbBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
PalMOHAIBHBIX YPaBHEHUI
OcCHOBHBIE METO/IBI PELLICHUS
CHUCTEM U COBOKYITHOCTEM
UPPALMOHAJIBHBIX YPABHEHUN

https://m.eds00.ru/ROTIFXZWU

https://m.edsoo.ru/SENDP0OC4 1

https://m.edsoo.ru/LNZN330RG

https://m.edsoo.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

https://m.edsoo.ru/6QAMHIW49

https://m.eds00.ru/2NYFSLIRC

https://m.edsoo.ru/CKESHUS7T

https://m.edsoo.ru/JKOPF5PM?2
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92

93

94

95

96

97

OCHOBHBIE MCTOABI pCIICHUSA
CHCTEM U COBOKynHOCTCfI
IMOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
IIOKAa3aTeNbHbIX YPAaBHEHUN

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
Jgorapu(pMUUECKUX YpaBHEHHM

OCHOBHBIE METO/IbI PEIICHUS
CHCTEM M COBOKYITHOCTEMH
JOTapuPMHUECKUX YpaBHEHUI

[IpumeneHne cucreM K
PELICHUIO MAaTeMAaTUYECKUX
3a]a4 ¥ 3a/1a4 U3 pa3InIHbIX
oOyacTell HayKu U pealbHOI
JKA3HU, UHTEPIIpETaLU
MOJTYYCHHBIX PC3YJIbTATOB

[IpumeneHue cucteM K
PELICHUIO MaTEMAaTUHYECKUX
3aj1a4 U 33/1a4 U3 Pa3IMIHbIX
oOyacTell HayKu U peabHOI
KHM3HU, HHTEPIPETAIHS
HOJTyYEHHBIX Pe3yIbTaTOB

Kontponsnas pabora:
"CucTemMbl palliOHATbHBIX,
UpPPAMOHATBHBIX
NOKa3aTeIbHBIX U

norapu(pMHUUECKUX ypaBHEHUN"

https://m.edsoo.ru/SIZSAIVWZ

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/104NP4WEE

https://m.edsoo.ru/XIK82R4Y3

https://m.edsoo.ru/FVBON9ARO

https://m.edsoo.ru/BS2BRDQ8D

https://m.edsoo.ru/PY1IEYYY4M
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99

100

101

102

103

104

105

106

107

108

109

110

PanmonansHble ypaBHEHUS C
napameTpamu

PanuonanbHble HEpaBEHCTBA C
napameTpamu

PauyoHanbHbIE CUCTEMBI €
napaMeTpamu
HppanmoHnanpHble ypaBHEHHS,
HEPABEHCTBA ¢ TapaMeTpamMu
HppanuoHaiibHbIe CUCTEMBI C
napameTpamu
[TokazarenbHblEe ypaBHEHUS,
HEPABEHCTBA C IapaMeTpamMu
[TokazaTenbHbIE CHCTEMBI C
napaMeTpamu
Jlorapugmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpamMu
JlorapugpmMuyecKue CUCTEMBI C
napaMeTpamu
Tpuronomerpuueckue
YPaBHEHHUs ¢ TapaMeTpaMu
Tpuronomerpuueckue
HEpaBEHCTBA C MTapaMeTpamMu

TpUroHOMETPUUECKUE CUCTEMBI

C mapameTpamu
[TocTpoeHnue u uccienoBaHue

MaTeMaTHYeCKUX MoJienen
peabHBIX CUTYALHH ¢

https://m.edsoo.ru/BVE4CV90B

https://m.edsoo.ru/AX7UKVAVW

https://m.edsoo.ru/CMKD4UGBP

https://m.edsoo.ru/PFOEGIXEG

https://m.edsoo.ru/GVGKCPRJZ

https://m.edsoo.ru/QJ4K1Y35W

https://m.edsoo.ru/M725624SQ

https://m.edsoo.ru/114BBN6PR

https://m.edsoo.ru/1US8VS5YYB

https://m.edsoo.ru/J3E6M4K5P

https://m.edsoo.ru/KXSQIMLXW

https://m.edsoo.rt/EGQYTSCMK
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112

113

114

115

116

117

MTOMONIBIO YPAaBHEHUM C
napameTpamu

[TocTpoenue u uccinegoBaHue
MaTeMaTHIECKUX MOJeIe
peanbpHBIX CUTyaluH ¢
MIOMOILIBIO CUCTEM YPaBHEHUH C
napameTpamu

[Toctpoenue u uccinegoBaHue
MaTeMaTHYIECKUX MOJeIeH
peanpHBIX CUTyaluH ¢
MIOMOILIBIO CUCTEM YPaBHEHUH C
napameTpamu

KonTponpHas padora: "3agaun
¢ mapameTrpamu"

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3aIus 3HaHWM:
"VpaBHeHus"

[ToBTOpEHME, 0000IIECHNE,
cUCTEeMaTH3aIlis 3HAaHHUH:
"VpaBHeHus"

[ToBTOpEeHme, 0600IICHNE,
cucTeMaTH3alys 3HaHHM:
"VpaBHenust. CrucTeMbl
ypaBHEHHI"

[ToBTOpEeHme, 0600IIECHNE,

CHUCTEMAaTH3alMs 3SHAaHUH
"Hepasenctna"

https://m.edsoo.ru/SYJHPEZ54

https://m.eds00.ru/07QRW54X]J

https://m.edsoo.ru/AUDRLEGIH

https://m.edso0.ru/Q96Z4GTOB

https://m.edsoo.ru/LDDJV3J2C

https://m.edsoo.ru/0T5CT6Z9Y

https://m.edsoo.ru/785E3G27D
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119

120

121

122

123

124

125

[ToBTOpEeHmE, 0600IIECHNE,
cucTeMaTH3alys 3HaHUM:
"HepaBeHncrsa"

[ToBTOpenue, 060611eHNE,
CHUCTEeMaTH3als 3HaHWI:
"Hepasenctna"

[ToBTOpenue, 06001ICHNE,
cHCTeMaTH3aIus 3HaHUMN:
"IIponsBoaHas u eé
npuMeHeHue"

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTH3aIusI 3HaHWM:
"IIponsBoaHas u eé
npumeHeHue"

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3aIus 3HaHWM:
"IIponsBoaHas u eé
npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
CHCTeMaTH3allys 3HAHMIA:
"NuTerpan u ero npuMeHeHue"

[ToBTOpenue, 06061IeHNE,
CHCTeMaTH3allys 3HAHMIA:
"OyHkun"

[ToBTOpEeHme, 0600IIECHNE,
CHCTEMaTH3alMsl 3HAHUH:
"OyHkuun"

https://m.edsoo.ru/JNOOBSEMJ

https://m.eds00.ru/S6OBDWS8RS5

https://m.edsoo.ru/9ZPIBFWS3

https://m.edsoo.ru/ITBR16TV4

https://m.edsoo.ru/2FTL33S5B

https://m.edsoo.ru/20Y4E5B2P

https://m.edsoo.ru/O9UIWIKA2

https://m.edso00.ru/QY81HGQQV
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127
128

129

130
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[ToBTOpEeHmE, 0600IIECHNE,
CHCTeMaTH3alrs 3HAHMI:
"OyHkuun"

Wrorosas koHTpoJsibHAs paboTa
Hrorosas koHTpoNbHAs paboTa

Peseps (nmoBTopenue):
HPUMEHEHHE TIPOU3BOTHOM K
UCCcIe0BaHUIO QYHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Peseps (nmoBTopenue):
HaXOJKJIeHUE HauOOJIBIIETO U
HauMEHBIIET0 3HAYECHUS
HENpepbhIBHON QYHKITUHN HA
OTpe3Ke

Peseps (moBTopenue):
MIPUMEHEHNE MPOU3BOIHOM ISt
HaXOXKJIEHUS HAWTy4IIero
pEIICHUS B TPUKJIIATHBIX
3aga4ax

Peseps (moBTopenue):
IPUMEHEHNE TIPOU3BOJHOM ISt
OTIpeIeNIEHUs] CKOPOCTH U
YCKOpEeHHUs Ipoliecca,
3aJaHHOTO (POPMYJIOH WK
rpadukom

Peseps (moBTOpeHmE):
reoMeTpu4ecKre 00pasbl
YPaBHEHU Ha KOOPJAWHATHOMN
IUIOCKOCTH

https://m.edso00.ru/SQ9LOYARI

https://m.edsoo.ru/BMDRMCOPG
https://m.edsoo.ru/N7J3K1FD7

https://m.edso00.ru/GN11SQZZR

https://m.edsoo.ru/64IKWZ70D

https://m.edsoo.ru/JQ4T53RWS

https://m.edsoo.ru/HXTRI77AS

https://m.edsoo.ru/RWWLNFOGR
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Peseps (moBTOpeHuE):
MaTeMaTH4eCKoe
MOJICTTMPOBAHUE PEATbHBIX
HPOLIECCOB C MOMOILBIO
G hepeHIaTBEHBIX
YpaBHEHUU

Peseps (moBTOpeHme):
IpUMEHEHNE HEPABEHCTB K
PELICHUIO MAaTEMATUYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOyacTell HayKu U peaJlbHOI
KHU3HH, UHTEPIPETAIINS
MOJTYYCHHBIX Pe3yJIbTaTOB

Peseps (moBTopeHue,
0000111eHHE, CHCTEMATH3AIIHS
3HaHUM): pellIeHne TEKCTOBBIX
3ama4

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136
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https://m.edsoo.ru/LLIDKMSOC

https://m.edsoo.ru/KEPYP4ACG

https://m.edsoo.ru/SANNIWXOM







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMH OBPA30OBATEJBLHOM ITPOT'PAMMBI

10 KVIACC

Kox
NpoBepPsIeMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

22

2.3

2.4

2.5

IIpoBepsiemble npeMeTHbIE Pe3yabTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHON NPOrPaMMBbI CpeHero o01ero odpasoBanus

Yucia U BEIYMCIIEHUS

OnepupoBaTh NOHATUAMM: PALMOHAIBHOE M JCHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHASI U IECATHYHAS IPOOb, IPOIIEHTHI

BrmonsaTs apI/I(bMeTI/I‘IeCKI/IC orcpanmun C panirOHaJIbHBIMHU u
JEHCTBUTEIILHBIMHU YHCIaMU

BrmonaaTe HpI/I6J'II/I)KéHHI)I€ BBIYUCIICHUS], HCIIOJIB3YA IIpaBujia
OKPYTJICHUA, ACTIaTh NPUKUIAKY U OLUCHKY pE3yJibTaTa BEIUMCIICHUH

OnepupoBaTh NOHATUAMM: CTENIEHb C LIEJIBIM [0Ka3aTeseM, CTaHJapTHas
¢dopma 3anucu IEHCTBUTEIBHOTO YHCIA, KOPEHb HATYPaJIIbHOW CTENCHH;
UCTIOJIb30BaTh MOAXOANIYI0 (POPMY 3aIUCH JCHCTBUTEIBHBIX YUCET JUIS
penIeHus NPaKTUYECKHUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX

OnepupoBaTh NOHATUAMM: CHUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
yIia; MCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO YIJla Yepe3 OOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITHH

VYpaBHEHMsI 1 HEpaBEHCTBA

OnepupoBaTh MOHATUAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, 1IEJIOE,
paloHaibHOE, UppalMoOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE

BeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUH U

pemaTth TPUTOHOMETPHUICCKUC YPABHCHHUA

BeimonsaTe npeoOpa3oBaHus LENbIX, pAMOHAIBHBIX U UPPALMOHATIBHBIX
BBIDQ)KEHUII M pellaTh OCHOBHBIE THIIBI IIEJIbIX, PALMOHAJBHBIX U
UppalMoOHAbHBIX YPaBHEHUH U HEPABEHCTB

[IpuMeHATh ypaBHEHHMS W HEPABEHCTBA JUISl PEIICHUS MATEeMAaTHYECKUX
3aj7ia4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00J1acTel HAyKU U pealbHOU )KU3HU
MonenpoBaTh peajbHbIE CHUTyallUM Ha SI3bIKE aireOpbl, COCTaBIIATH
BBIPAKCHMSI, YPABHEHUs, HEPABEHCTBA 110 YCJIOBHIO 3aJa4M, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIEJIN C MCTIOIb30BaHUEM alllapara aiareopbl

OyHKIMK U TpaduKu



3.1

3.2
33

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTarta

1

1.1

1.2

OnepupoBarh TOHATHAMH: (QYHKIMSA, CIIOCOOBI 3amaHus (DyHKIHH,
o0nacTe OIpeaesieHus] M MHOXKECTBO 3HA4YeHUH (QyHKUUH, Tpaduk
(byHKIMHU, B3aMHO 0OpaTHbIE (DYyHKITHH

OnepupoBaTh MHOHATHAMM: YETHOCTh M HEUETHOCTh (YHKIHMM, HYIH
(GYHKIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

Hcnonp3oBathk rpaduku GyHKUUN I peLIEHUs] ypaBHEHUI

Ctpoutb ¥ uyuTath rpaduku nuHEHHONH (QYHKIUH, KBaJpaTHUYHOU
(GyHKIMHU, CTENeHHON (DYHKIMH C IIETTBIM TIOKa3aTeIeM

Hcnonp3oBath rpaduku GyHKIUN A7 KCCIEIOBAaHUS IPOLECCOB H
3aBUCHMOCTEH TpH pelIeHHH 3a7ad U3 APYTUX Y4EOHBIX MPEIMETOB H
peasibHOM  JKM3HM, BBIpaXaThb (QopMyIamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU

Hagama MaTemaTnueckoro aHajimnsa

OHepI/IpOBaTL INOHATHUAMU:. II0CJIICOAO0BATCIBbHOCTD, apI/I(bMCTI/I‘-IeCKaSI u
reoMeTpruiCcCKas MmporpecCuun

OmnepupoBaTh MOHATHSIMHU: OCCKOHEYHO YOBIBAIOIAs TE€OMETpUYECKAst
nporpeccus, CyMma OCECKOHEYHO YOBIBAIOIEH TIeOMETPHYECKOil
IPOrpeccuu

3aﬂaBaTb IMOCJICA0BATCIIbHOCTU pa3JIMYHbIMU crocodbamMu

Hcnonp30BaTh CBOMCTBA IOCIEIOBATEIIBHOCTEN M MPOrPECCUM IS
pelIeHus pealibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa

MHokecTBa M JIOTHKa
OHCpHpOBaTI) IMOHATHUAMU: MHOXKCCTBO, OIICpallMi HaJl MHOXKXCCTBaAMU

Hcnonbs30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —anmapar il ONHCAaHUS
peabHBIX MPOLIECCOB U SIBICHUH, TIPU PELLICHUHU 3a/1a4 U3 IPYTUX Y4eOHBIX
IIPEAMETOB

OnepupoBaTh  NOHATUSAMHU:  ONpPENEICHHE, TEOPEMa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

Yucna ¥ BEIYMCICHUS

OnepupoBaTh TMOHATHUSMH: HATypaJbHOE, IIEJIO€ YHCIIO; HCIOIh30BaTh
MPU3HAKK JIETMMOCTH LEJNBIX YHCEN, Pa3lokKEeHHe 4ucia Ha MPOCThIe
MHO>KUTENH JUIsI PEIICHHUs 33124

OnepupoBath MOHATHEM: CTEIIEHb C PALlMOHAIBHBIM [10Ka3aTEIEM



1.3

2.1

22

2.3

24

2.5

2.6

3.1

3.2

3.3

34

4.1

4.2

43

OnepupoBaTh NOHATUAMHU: JIOTapUPM YHCIIA, TECATUYHbIE U HATypaJIbHbIC
JorapupmMbl

VYpaBHEHUs 1 HEPABEHCTBA

[IpuMeHATH CBOMCTBA CTENEHHM Ui MpeoOpa3oBaHUs BbIpAKEHUH,
ONEPUPOBATh IOHATUSAMHU: I10KA3ATEIBHOE YPABHEHUE W HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

BeimonuATe mpeoOpa3oBaHusl BBIPAXKEHUH, COJAEPKAIIUX JIOTapU(MBL;
OIIEPUPOBATH MOHATUSAMU: JOTAPUPMHUECKOE YPABHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPaBHEHUHN U HEPABEHCTB

Haxoauth pelicHud HpOCTCﬁH.IPIX TPUTOHOMCTPUYCCKUX HCPABCHCTB

OnepupoBath NOHATHAMH: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ peIIeHUE;
HCIIOJIb30BaTh ~ CHCTEMY JIMHEWHBIX YPaBHEHUM Ul PELICHHUS
[IPaKTUYECKUX 3a1a4

Haxomute  pemieHuss  OpOCTEHIIMX  CHCTEM U COBOKYIIHOCTEM
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

MogenupoBaTh peajibHble CUTyallMM Ha S3bIKE aureOpbl, COCTaBIAThH
BBIPA)XEHUS, YpAaBHEHHsI, HEPABEHCTBA M CUCTEMBI IO YCJIOBHIO 33JayH,
UCCIIeI0BaTh OCTPOCHHBIE MOEIIH C UCTIOIb30BaHUEM allapara ajareopsl
OyHKIMM U TpaduKH

OnepupoBaTh MOHATHAMHU: TEpUOAWYECKass (QYHKUUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (PyHKUIUH, HauOOJbIIee H
HaMMEHBIIIee 3HAYCHUS (PYHKIIUM HA MPOMEXKYTKE; UCIOIB30BATh MX IS
uccieoBaHus QYHKIMH, 3aJaHHON rpaduKoM

OnepupoBath NOHATHAMMU: TpapUKH OKa3aTEIbHOM, TOrapuPpMUUECKON U
TPUTOHOMETPUYECKUX (PYyHKIMI; n300pakaTh WX Ha KOOPIMHATHOM
TUIOCKOCTH M UCTIOJIB30BATh JIJIsl pEIICHHs YpaBHEHHUI U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKU JIMHEHHBIX
YPaBHEHMH U UCIOJB30BaTh HUX JUIsl PELIEHUS CHUCTEMBl JIMHEHHBIX
YpaBHEHUU

Hcnonb3oBate Tpapukd (QYHKUMH A HMCCIEIOBAHUS MPOLECCOB U
3aBUCUMOCTEH M3 APyruxX yueOHBIX AUCLHUIINH

Hauana matemaTn4eckoro aHaiamsa

OnepupoBaTh TMOHATHUSAMHU: HeNpepblBHAas (DyHKIUSA, NPOU3BOAHAS
(GYHKIMH; HCTIONIB30BaTh T'€OMETPUYECKUH U (U3MYECKHH CMBICI
IIPOU3BOJHOMN Ul PEILIEHUS 3aa4

Haxomuth  npou3BOAHBIE  AJEMEHTapHbIX  (QYHKIUH,  BBIYUCISTH
IIPOM3BOJIHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO (DYHKIIMH

Hcnonp30BaTh  MPOU3BOAHYIO JUISL  HCCIENOBaHUS  (YHKIMHM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl NCCIEAOBAHUS K
MOCTPOEHUIO TpaduKOB



4.4

4.5

4.6

4.7

Hcnonp30BaTh MPOU3BOIHYIO Ul HAXOKICHUS HAWIYYILEro PEIICHUs B
IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a7ja4ax
OnepupoBaTh MOHATHSAMM: II€pBOOOpa3Hasi M MHTErpay; IOHUMATh
reoMeTpUUECKUi U (PU3NYECKHM CMBICI HHTETpaja

Haxomute mepBooOpa3Hble 3JEMEHTapHBIX  (DYHKIHMHA, BBIYHCIATH
uHTerpain no gopmyie Hoetotona — Jleitbuuna

Pemarn NPUKIAAHBIC 3a/1a41, B TOM YHCJIC COOUAJIbHO-3KOHOMUYCCKOTO U
(u3nYecKoro xapakrepa, CpeJICTBaMU MaTEMaTHYECKOTO aHAIN3a



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

10 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

3.1

32

[IpoBepsiemMblii 3JIeMeHT COIeP:KAHUS

Uucna 1 BEIYHUCICHUS

Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOM, TPOLEHTHI,
OecKOHEUYHble  Iepuoguueckue  Jpobu.  Apudmerndyeckue  omnepanuu  C
palMoHaJIbHBIMU YHCIIaMU, MpeoOpa3oBaHUs YUCIOBBIX BbIpakeHui. lIpuMenenue
npoOell U NPOLIEHTOB JUIsl PELIeHUs NPUKIAJHBIX 3ajjad U3 pa3iIM4yHBIX OTpacien
3HAHUM U peAIbHOM )KU3HU

[elictBuTenpHble  uyMcia.  PanuoHanbHble M UPPALMOHAIBHBIE  YHCIIA.
ApudpmeTrnueckue omnepauuud ¢ JAeMCTBUTENbHBIMU uuciaamu. [IpubnmxEéHHble
BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IPUKNIKA U OLIEHKA pe3yJIbTaTa BBIYMCICHUN

Crenens ¢ menbiM mokazateneM. CranmapTHas ¢dopMma 3alucu ASHCTBUTEIHHOTO
gucna. Mcnons3oBanue moaxozsmield (Gopmbpl 3alucu ACHCTBUTEIBHBIX YHUCEN IS
pELICHUS TPAKTUYECKHUX 3a0a4 U IPEACTABICHHS JaHHBIX

Apudmernueckuil KOpeHb HaTypajlbHOU cTeneHu. JleiicTBus ¢ apupMeTH4ecKUMU
KOPHSIMU HAaTypaJlbHOM CTeNeHn

CuHyC, KOCHHYC W TAHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHI'€HC YMCIIOBOT0 apryMeHTa

YpaBHEHUs U HEPABEHCTBA
ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30BaHus

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAYKECHHIA. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYJIIbI

VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Mertop
WHTEPBAJIOB

Pemenue nenbix 1 JpoOHO-paIMOHAIBHBIX YPaBHEHNUN U HEPABEHCTB
Pemenue nppanroHabHBIX ypaBHEHN U HEPABEHCTB
Pemenune TpUroHoMeTpUYECKUX ypaBHEHUN

[IpuMeHeHre ypaBHEHMI U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a1a4 U 3a]a4
U3 pa3IMYHBIX 00NacTell HAyKH U pealbHOM KU3HU

@OyHKIUN U TpapUKU
OyHkuus, crnocodsl 3amganus ¢(yskuuu. ['padux Qynkumm. B3aumHO oOpatHbIe
byHKIIIHN

OOnactp ompeneneHUs M MHOXKECTBO 3HadeHWH ¢yHkimu. Hymum ¢yHkuum.
[TpomexyTKH 3HAKONOCTOSTHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU



Crenennast GyHKIHUS C HATYpaJbHBIM H LIEJIBIM NoKa3areneM. E€ cBoiicTBa u rpaduk.

33 . .
CoiicTBa u rpauk KOpHS n-0i CTETIEHN
34 TpuronomeTrpuyeckass OKpYy>KHOCTb, OIpENEJICHHE TPUTOHOMETPUYECKUX (YHKIUI
’ YHUCJIOBOT'O ApryMEHTa
4 Hauana maTtemaTndeckoro aHaiausa
41 ITocnenoBarenbHOCTH, C€HOCOOBI 3aJaHUs TMOcieAoBaTeNbHOCTEH. MOHOTOHHBIE
’ MOCJIEI0BATEbHOCTH
ApudmeTrnueckass U TeoMeTpUueckas mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETPHYECKas NPOTPECCHA. Cymma OeckOHEYHO YOBIBaIOIIEH TeOMETPUYECKON
' nporpeccun. Dopmyiia CIOXKHBIX IPOLEHTOB. VcIosb30BaHME INPOrpPECCUU VIS
pEILEHNUs PEATIbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoxecTBO, omepauuu HaJl MHOXecTBamu. Jluarpammsl Oiinepa — BeHHa.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara Uil ONMCaHUs peajbHbIX
MIPOIIECCOB U SIBJICHUM, IPU PEIICHUH 33]1a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CleACTBHUE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCE
1.2 Crenenb ¢ pauoHaNbHBIM MOKa3arenaeM. CBOWCTBA CTEIEHU
1.3 Jlorapudm uncna. JlecaTuuHble U HaTypajbHbIE JOrapupMbl
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaKeHUI, coepKaLIUX JTOrapuPMbl
5 [IpeoOpazoBaHue BEIpAKEHUN, COAECPIKAMX CTENEHH C PAllHOHAIBHBIM
' MoKa3aresieM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 ITokasaTenbHbIC ypaBHEHUS] U HEPAaBEHCTBA
2.5 JlorapupmMuueckne ypaBHEHHsI 1 HEPABEHCTBA
26 CucremMbl JNMHEWHBIX ypaBHEHUH. PelieHue NpUKIaIHBIX 3a7ad C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHHUN
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHNUI U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTeil HayKu U peanbHOMN KU3HH
3 OyHKIUH U TpaQuKH



3.1

3.2
33
34

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

Oyukuus. [lepuoanyeckue ¢ynkuu. [TpomMexyTKH MOHOTOHHOCTH (YHKIIHU.
MaxkcumyMbl 1 MHUHUMYMbI (GyHKuud. Haumbosbliee W HauMeHbIee 3HAYCHHE
(GYHKIMY Ha TPOMEKYTKE

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaUKH
[TokazarenpHas u norapudmMudeckas QyHKIMH, IX CBOHCTBA U TPaPUKH
Hcnonb3oBanue rpaukoB QyHKIMHI A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM

UcnonszoBanne rpadukoB (GYHKOUH IS HCCIENOBAHUS TPOLIECCOB M
3aBUCHMOCTEH, KOTOpblE€ BO3HHMKAIOT MPHU PEUICHUM 3a/lad U3 JPYruX Y4eOHBIX
MIPEIMETOB U PEAIbHOM JKU3HU

Haygaya maTemMaTH4ecKoro aHaausa
HenpepsiBHble pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
[IpousBognas ¢pyHkuuu. ['eomerprueckuil 1 GU3NYECKUI CMBICI IPOU3BOIHOM

[Ipou3BosHbIe 3meMeHTapHBIX (QyHKUUH. DOpMyIbl HAXOXKICHHUS MPOU3BOAHOM
CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUN

[IpumeHeHne NPOM3BOAHOM K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxxaeHne HaubosplIero 1 HauMEHbLIEro 3Ha4eHus! (PyHKIUKN Ha
OTpE3Ke

[IpumeHeHne Npon3BOAHOM ISl HAX0XK/IEHUSI HAUJTYUIIET0 PELIEHHUS B IPUKIIAHBIX
3ajadax, A OIpPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOro (opMyJod HIu
rpaduxom

[TepBooOpasnast. Tabiuma nepBooOpa3HbIX

WuTterpai, ero reomeTpudeckuii 1 GU3NYECKU CMBICI. BbluncieHne HHTerpaa mo
dhopmyne Hetotona — JleiiOHua



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kox
NpoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMBbI CPeIHEro 0011ero
o0pasoBaHus

Brnanenne MeTogamMu 0Ka3aTeNbCTB, alTOPUTMAMH PEIICHHS 3aad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATh IOHATUAMU: OINpE/AEICHHUE,
aKCHOMa, TEOpeMa, CIEACTBHE, CBOMCTBO, NPHU3HAK, IOKA3aTEIbCTBO,
pPaBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSATh UX; YMEHUE (POPMYINPOBATH
00paTHOE W TPOTHUBOMOJIOKHOE YTBEPXKACHUE, NMPUBOIAUTH MPUMEPHI H
KOHTPIPUMEPBI, HCIOIb30BATh METOJ MaTEeMaTUYeCKOM HWHIYKIHH;
NPOBOJUTH  JOKa3aTeNbHBIE pACCYXKACHUS TPH PENICHHHA 3a/ad,
OLICHUBATh  JIOTMYECKYIO0 MPAaBUIBHOCTb  PACCYXACHUH; yMeHHe
OTIEPHPOBATH MOHSATUSAMH: MHOXXECTBO, MOJMHOXECTBO, OTEpAIH HaJ
MHOXECTBaMH; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
amrmapar Juis ONMCaHUs PEaIbHBIX MPOIECCOB U SBICHUN U IPH PEIICHUH
3aJa4, B TOM YHCIE€ M3 JPYI'HX Y4YeOHbIX IpPEIMETOB; YMEHHUE
OTIEpPUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUKI, rpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTh ¥ ONKCHIBaTh Tpadbl pa3nuIHBEIMU

croco0amu; UCIIOIB30BATh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpPAIbHOE YHUCIIO, LIEJI0E YHUCIIO,
CTENeHb C LIeJbIM MOoKa3aTelieM, KOPeHb HATYpalbHON CTENEHH, CTETCHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTEeNeHb C JICUCTBUTEIHHBIM
nokasaresieM, JorapuM uHciIa, CHHYC, KOCHHYC U TaHTEHC
IIPOM3BOJIBHOIO YHUCIA, OCTATOK I10 MOJYJIIO, pallMOHaJIbHOE 4YHCIIO,
UppAllMOHATIFHOE  YHCIIO,  MHOXECTBA  HATypaibHBIX,  LENbIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEN; YyMEHUE HCIOJIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOIIMI JIeTuTeNh U HauMEeHbIIIee
oOuiee kpaTHOE, aNropuT™M EBKIMA NpU pEelIEHNN 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMAaMH  CUUCIICHUS, YMEHHUE
BBITIOJIHATH BBIYHMCIICHUE 3HAYEHUN W MPeoOpa3oBaHUsS BBIPAXKEHHM CO
CTeMeHs MU U JorapupmMamu, npeoOpa3zoBaHHs IPOOHO-pPAIIMOHATBHBIX

BBIPQXCHHUM; YMEHUE ONEpUPOBATh MOHATHSIMH: IOCIEI0BATEIBHOCTD,



apudmMeTHIecKas MPOTrPeCcCHsi, TeOMETPHUIECKas TPOrpeccus, 0ECKOHEUHO
yOBIBaromasi  reoMeTpuYecKas  MPOTPECCHs; yMEHHE  3aJ1aBaTh
MOCIIEA0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHE OTIEPUPOBATH MOHATHUSMU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJb U apTYMEHT KOMIUIEKCHOTO 4Hcia, (hopma
3aMuCcH KOMIUIEKCHBIX YHCelNl (TeOMEeTpUYecKasi, TPUTOHOMETpUYECKast 1
anreOpandeckas); yMETh NPOU3BOAWTH apUPMETHUCCKHE ICHCTBUS C
KOMIUIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOIH30BAHUS
KOMILIEKCHBIX YHUCEJ; ONEPUPOBATh MOHATUAMU: MaTpula 2xX2 u 3x3,

ONpeCACIINTCIIb MaTpPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OITPEACIIUTEIIA

YMmenne OIICPpHUPOBATE INOHATUAMMU: pPalOHAIIBHBIC, WPpalOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(bMI/I‘-IeCKI/Ie, TPUTOHOMCTPUUICCKHUC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMBI;, YMCHHUC OIICPHUPOBATH
HNOHATHUAMU. TOXKICCTBO, TOXIACCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHEC,
HEPAaBCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ U HCPAaBCHCTB, PaBHOCUJIBHOCTH
ypaBHeHI/II‘/JI, HCPAaBCHCTB W CHUCTCM, YMCHHUC PpCHIATb YPABHCHU!,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTrb
YpaBHCHUS, HCEPABCHCTBA M CHCTCMBI C IIApaMCTpPOM; IMPUMCHATH
YpPaBHCHUA, HCPABCHCTBA, UX CHCTCMbI IJId PCIICHUSA MATEMAaTHYCCKHUX

3a/laq U 3aa4 U3 pa3JINYHbIX oOacreit HAayKH U peaanoﬁ KHN3HHU

VYMeHue onepupoBaTh MNOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
NePUOUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (PyHKIMH, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
(GyHKUMH, NIepBast U BTOpas MPOU3BOHAS (YHKIUHU, FEOMETPUUECKUN U
¢u3nUecKuii CMBICIT TPOM3BOJHOW, IEepBOOOpa3Hasi, ONpeneIEHHBIN
UHTErpaji; yMEHHE HaXOAWTh ACHMHOTOTHI rpaduka (yHKIHMH; YMEHHUE
BBIYUCIIATH  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHUS, YaCTHOTO W
KOMIIO3UIUKN (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTeJbHOW K rpaduky
(GYHKINK; yMEHHE HaXOIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHMA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJs MCCIEeN0BaHUS (YHKIUH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIIWE 3HAYEHUS (PYHKUUI; CTPOUTH
rpauKd MHOTOWJIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4eCKOro
aHamu3a; MPUMEHSATh NPOM3BOJIHYIO JJsi HAXOXKICHUS HAWIY4IIero
peleHust B MPHUKJIAAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKUX H

bu3HYeCKUX 3a71a4ax; HAXOJUTh TUIOMIAJNA U 00BEMBI PUTYP C TTIOMOIIBIO



HUHTCrpajia;, NPpUBOJAUTE NPUMEPLI MATCMATHYCCKOI0O MOACIIMPOBAHUA C

MOMOIIbI0 Tu(depeHITnaTbHBIX YpaBHEHUH

YMeHne omepupoBaTh TOHATHSAMH: Trpaduk (yHKIHH, OOpaTHas
GyHKUMSA, KOMNO3UIMA (YHKUMH, JTUHEWHas (QyHKUUs, KBaJpaTU4Has
byHKIHS, panuoHagbHas byHKIMS, CTETEHHAs GbyHKIHA,
TPUTOHOMETpUYECKHE  (YHKLUMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3aTellbHas U Jiorapugmuueckas QYHKIUH; yMEHHE
CTpOUTH TpaUKH U3yuEHHBIX (YHKUMH, BBIMNOIHATH NPEOOpa3OBaHUS
rpaduKoB QYHKIMHA, HCIIOIB30BaTh I'paUKH JIJIsl U3yUEHUS IPOLIECCOB U
3aBHCUMOCTEH, MPHU PELIeHUH 3a]ad U3 APYTruX y4eOHBIX NMPEIMETOB U
3a/1a4 U3 peajbHOU JKU3HH; BbIpaXkaTh (pOpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BATh CBOMCTBA U rpaduKu (PyHKIHMIHA 1715 pereHus
YpaBHEHUH, HEPaBEHCTB W 3aJady C [apaMerpamH; H300pakaTh Ha
KOOPAMHATHOM IIJIOCKOCTU MHOXECTBA PEIICHNUN YPaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
HPOLICHTHI, 10JIU U YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJOTH, 331a4d U3 00JIaCTH yNpaBICHUs JIMYHBIMU U CEMEHHBIMU
(¢uHAaHCAMM); COCTABIIATh BBIPAXKECHHUS, YpaBHEHHs, HEpaBEHCTBA M HX
CUCTEMBI 110 YCIIOBHIO 3aJa4M, MCCIEIOBATh IIOJYyYEHHOE DPEIICHUE U
OLIEHUBAaTh IPABJONOJO0OHOCTh PpE3yJIbTATOB; YMEHHE MOJEINPOBAThH
peanbHble CUTyallMd Ha S3bIKE MATEMAaTHUKH; COCTABIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA M HX CHUCTEMbI II0 YCIOBHIO 3aJayy,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAaHUEM alapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

VYMeHHne onepupoBaTh MOHIATUSIMH: cpeHee apu(MeTHIecKoe, MeInaHa,
HauOOoJIbIIIEE U HANMEHBIIIEE 3HA4YCHHA, padMax, IUCICPCHd, CTAHAAPTHOC
OTKJIOHEHHE YHCIIOBOTO HabOpa; YMEHUE W3BJIEKATh, HHTEPIPETUPOBATH
UH(OPMALINIO, IPEJICTABICHHYIO B TAOIUIIAX, HA JUarpaMMax, rpadukax,
OTpPaXXAIOUIYIO CBOICTBA peabHBIX MPOIECCOB U SIBICHUH; IPEICTABIAThH
UHPOPMALIMIO C TOMOIIBIO Ta0JNWIl W JAWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPUMEHEHHEM TIpadHuecKux
MCTOHOB U 3JICKTPOHHBIX CPCICTB, Fpa(l)I/I‘-I€CKI/I HCCiaea0oBaTb COBMECTHBIC
HaONIOJCHNSI C TIOMOINBIO JWAarpaMM pacCeMBaHMsS W JIMHEWHON

perpeccun
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YMeHue OonepupoBarh IOHATUAMM: CIIy4alHBIM ONBIT U CIy4YalHOE
COOBITHE, BEPOATHOCTh CIIy4alHOIO COOBITUS; YMEHHUE BBIYMCIATDH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METOJO0B; MPUMEHSThH
(GopMyJBl CIOXKEHHS U YMHOXKEHHS BEpOSITHOCTEH, (OpMyIly MOJIHON
BEPOSATHOCTH, hopMmyiy bepHymnu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBAaTh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHME OIEepUpOBaTh
NOHATUSAMM: CllydyaliHas BeEJIMYMHA, pACHpPEEICHUE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXHUAAHHUEe, JAUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
ClydailHOW BeJWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEDHOIO, II0OKA3aTE€IbHOTO M HOPMAaJBHOIO PACIPEACICHUMN;
YMEHHME HCIIOJIB30BATh CBOMCTBA M3YUEHHBIX PpAaCHpEeNeiIeHUN Ul
pelieHus 3aJad; 3HAaKOMCTBO C IOHATHUSMHU: 3aKOH OOJIBIIUX YHCEl,
METO/Abl BBIOOPOYHBIX MCCIEIOBAHUMN; yYMEHUE NPUBOIUTH MPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B MPUPOJIHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATH IOHATUAMU: COUETAHUE, IIEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIIO MepecTaHoBOK; OuHOM HbroTOHa; ymeHue
HIPUMEHATh KOMOUHATOPHBIE (DAKTHI U pacCyKJICHUsI IS peLIeHus 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEalbHbIX  COOBITHUN; COCTaBJISITh

BCPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOqueHHLIﬁ pe3yiibTaT

YMeHue onepupoBaTh IOHATUAMM: TO4YKA, MpsMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIJa, IUJIOCKUM yrodi,
JBYTPAaHHBIA yroy, TPEXIpaHHbBI yroJ, CKPEIIMBAIOIIMECs MpsMbIE,
NapajuIebHOCTh U NMEPHEHAUKYIISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yrou
MEXy MNPSAMBIMH, YTojl MEXIy HpsIMOW M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMU, PACCTOSIHUE MEXKIY IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BATh IIPU
pellleHnH 3a7ad M3y4eHHbIe ()aKThl U TEOPEMBl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIBI0 TE€OMETPUYECKUX NOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHITUSIMHM: IUIOMAAb (GUTYPBI, 00BEM (PUTYpHI,
MHOTOIPaHHUK, MPAaBWIbHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHUKA,
Ky0, THapaiienenunesn, mpusMma, NuUpamuna, ¢urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanas cepsl, MIomaib
MOBEPXHOCTU MHPAMUIbI, MPU3MBI, KOHYyca, IMIMHIpPA, 00bEM Kyoa,

MpAMOYTOJIBHOTO TMapalICjICIuIcaa, MnupaMuabl, IMMPU3MbI, HUJIWHIPA,
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KOHYyca, Il1apa, pa3BEPTKa IOBEPXHOCTH, CEUYEHUs KOHyca M LUJIUHJpA,
NapajuleJIbHble OCH WM OCHOBAHMIO, CEYECHHE Ilapa, IUIOCKOCTD,
Kacatomascs chepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHe
MHOI'OI'paHHMKA, N300pakaTb MHOTOTPAHHUKH, (PUIYpBl U MOBEPXHOCTH
BpallleHUs], UX CEYEHHUS, B TOM YHCJIE C IOMOIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHUE NPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYp, CAMOCTOATEIIBHO
(dbopMyIHpOBaTH ONpEAETICHHUS U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI
0 CBOWCTBax U IpU3HAKAX N€OMETPUYECKUX (PUryp, 000OCHOBBIBATH WM
OlpoBepraTh MX; YMEHHE MPOBOAMUTH Kiaccudukauuioo ¢Guryp 1o
pPa3IUYHBIM TMPU3HAKAM, BBIIOJHATE HEOOXOJUMbBIE OIMOJHUTEIbHbBIE

MOCTPOEHUS

YMeHue omnepupoBaTh IMOHSATUSMHU: JABM)KEHHE B IPOCTPAHCTBE,
napaJuIeIIbHBIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MMOA0OMs, TOMO0OHBIE (UTYpBI;, yMEHHE
pacrno3HaBaTh paBHBIC W MOJO0HBIC (QUTYPBI, B TOM YHUCIIC B TPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUYECKHE OTHOIICHUS
IIPH PEIICHHUH 3a/1a4; HAXOIUTh TEOMETPUICSCKUE BETUIUHBI (JITMHA, YTOJI,
IUIOMIA/1b, 00BEM) MPU PEUICHUH 33/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U
U3 PEATbHOW XU3HW; YMEHHE BBIYUCIISTH T'€OMETPHUCCKHE BEITHMYMHBI
(nmuHA, yroia, Mmiomanb, 00BbEM, IUIOMAAh MOBEPXHOCTH), HCIONb3YS
W3yYCHHBIC (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaAb cdepbl; 00béM KyOa,
NPSIMOYTOJIBHOTO TapaJlIeNIeNUITe[a, MUPAMUIBI, MPU3MBI, ITWINHJpPA,

KOHYCa, mapa; YMCHHUC HAXOAUTh OTHOIICHHUC 00BEMOB HO,Z[O6HLIX (I)I/Il“yp

YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEJICHHE BEKTOpa Ha YHCIIO, Pa3lIoKCHHUE BEKTOpa Mo Oa3ucy,
CKAJIIPHOE TPOMU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOI MEXIY
BEKTOpaMH; YMEHHE HMCIIOJIb30BaTh BEKTOPHBIA U KOOPJAMHATHBIA METO
JUISL pEIICHHs TEOMETPUYECKMX 3aJad M 3a]ad JAPYruX Y4YeOHBIX
MIPEAMETOB

YMeHue BbIOMpaTh TOAXOANIMN METOA JJIS peIIeHUs 3aayH;
MOHUMAHWE 3HAYMMOCTH MATEMaTUKH B M3YYCHUH TMPUPOJHBIX U
OOIIECTBEHHBIX TPOILIECCOB W  SBJICHUH; yMEHHE paclo3HaBaTh

IMMPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC INPUBOAWUTH



IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU

MaTeMaTUYECKON HAyK1



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH LETbIX YUCEN
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIECHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HATypalbHOU cTeneHu. JlelicTBUs ¢ apupMEeTHUECKUMHU
' KOPHSIMHM HaTypajibHON CTEIeHH
L4 Crenenp c¢ wnensiM nokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEJIEM.
' CBoiicTBa cTenEHU
Ls CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YKCJIOBOI0 apryMeHTa
1.6 Jlorapu¢m ymcna. JlecaTuuHble U HaTypajJbHbIE JOrapudMbl
JletfictButenbHble 4HuCiIa. ApHPMETHYECKHE OIepalud ¢ JICHCTBUTEIHHBIMH
1.7 yucinamu. [lpuOnuxEHHBIC BBIUKUCICHUSA, TPaBUJA OKPYTJICHHUS, TPHUKUIKA H
OLICHKA PE3yJIbTaTa BhIUUCICHUN
1.8 [Ipeobpa3oBanue BbIpakeHUIN
1.9 KommiekcHbie uncna
2 YpaBHEHUSs 1 HEpABEHCTBA
2.1 [emnpie 1 1poOHO-paIOHATBHBIE YPAaBHEHUS
2.2 HppauronaibHble ypaBHEHUS
2.3 TpuroHoMeTpu4ecKre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUDMHUUECKUE YPABHCHHUS
2.5 Henble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U IorapupMUIEcKie HEpaBEHCTBA
2.8 TpuronomeTpuuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuua cucteMbl JIMHEWHBIX YpaBHEHUU. OnpeenuTesib MaTpUIbl
3 OyHKIHIH U TpaduKh



3.1

3.2

3.3

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkuus, crnocods! 3axanus ¢yHkuuu. I'paduk yskimuu. B3anmuo obpaTHble

¢bynkiuu. YérHeie u Heu€THbIE QyHKIMH. [leproanueckue GyHKInm

OOnacTp ompeneneHus: U MHOXECTBO 3HaueHuil ¢yHkuuu. Hynum ¢yHkuumm.
IIpomexxyTkn  3HaKonmocTossHCTBA. [IpOMEXyTKM MOHOTOHHOCTH — (DYHKLIHH.
MaxkcumMyMbl 1 MHUHUMYMBI (QyHKIWU. HamOonbliee W HavMEHbIIEe 3HAYCHUE

(GYHKIIMY Ha TPOMEKYTKE

Crenennas GyHKIMS C HATypaJIbHBIM M LIETBIM TOKaszareneM. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[NokazaTenbHas u orapudmMudeckas GyHKIHH, IX CBOWCTBA U TpapUKU

Touku paspeiBa. AcumnroTel rpaduxoB ¢ynkuuid. CpoiicTBa (QyHKUHUH,

HETMPEPBIBHBIX HAa OTPE3KE
[TocnenoBarensHOCTH, COCOOBI 33JaHUSI TOCJIEIOBATEILHOCTEN
ApudmeTndeckas U TeoMeTpudecKas mporpeccun. @opmyiia ClI0KHBIX TPOLEHTOB
Hayana maTemaTtnueckoro aHanusa

[IpousBonnas ¢pyukuuu. [IpousBoiHbIe d71€MEHTAPHBIX (PYHKIIHIMA

[IpumeHenne NpouU3BOAHON K HCCIeNOBaHUIO (YHKIUH HAa MOHOTOHHOCTh H
sKkcTpeMyMbl. Haxoknenne HanOobIIero 1 HAMMEHbIIIETO 3HaYeHUs PYyHKIIUNA Ha

OTpE3KE
[lepBooOpasnas. MuTerpan

MHOXeCTBa U JIOTHKa

MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA

OmnucarenbHas CTaTUCTHKA

BepostHocTh

Kombunaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpallEHUs

KOOpIII/IHaTBI N BCKTOPLI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

AnreOpa u Hadasia MaTemaTudeckoro ananusa 10-11 kmaccsl : yueb. mis
oOmreoOpa3oBar. opraHu3aiuii : 6a30BbIN U yriay0i. ypoBHH / - M. :

[Ipocsemenne

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

https://sterum.ru/?p=start

https://math-ege.sdamgia.ru/

https://www.yaklass.ru/

https://uchi.ru/

https://znanierussia.ru/events/novye-gorizonty-ekaterinburg-312
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