


Conepxanue TeM yueOHoro npeamera «Marematuka» B 11 kiacce

Auredpa. MHOrOwIeHbI OT OIHOM NIEPEMEHHOM U UX KOpHU. TeopeMbl 0 palliOHAIBHBIX KOPHSIX
MHOTOWJIEHOB C UeJbIMM KodpduuueHtamu. KoMIUIeKCHblE 4YMclIa M HMX TIeoMeTpuyeckas
UHTEepnpeTanus. Tpuronomerpuyeckas (opMa KOMIUIGKCHOTO 4HCHa. ApHupMeTHYecKHue
JEUCTBUS HAJl KOMIUIEKCHBIMH UHWCJIAMH: CJIOKEHHE, BBIYATAHUE, YMHOMKEHHUE, [CJICHHUE.
®opmyna Myaspa. Bo3BezieHue B 11e1y10 CTENIEHb, U3BJICUEHUE HATYpaIbHOTO KOpHS. OCHOBHAs
Teopema anreopsl (0e3 10Ka3aTenbCTBA).

MaremaTuyeckuii aHaiau3. OCHOBHBIE CBOWCTBa (DYHKIMHM. MOHOTOHHOCTb, HMPOMEXKYTKU
BO3paCTaHMs W YObIBAaHMs, TOYKM MaKCUMyMmMa W MHHHMYMa, OIPaHMYEHHOCTb (DYHKIMH,
4ETHOCTh M HEYETHOCTh, INMEPHOAMYHOCTh. DJIEMEHTapHble (YHKIMHM: MHOTOYIEH, KOPEHb
CTENEHU N, CTeNeHHas, IoKa3aTejbHas, JorapupmMuueckas, TPUTOHOMETpUYecKue (QyHKIUH.
CpoiictBa u rpaduku sneMeHTapHbIX (yHKIMA. [IpeoOpazoBanust rpadukoB (HyHKIIHIA:
napaielibHbl IepeHoc, pacTsKeHHe (CKaTHe) BI0JIb OCEH KOOPIUHAT, OTPaXKEHHE OT Oceil
KOOPJAWHAT, OT Havayia KOOpAWHAT, TpapuKu PYHKIIUH ¢ MOTYIISIMH.

Tpuronomerpuueckue (HopMysbl MPUBEICHMS, CIOXKEHUS, NPeoOpa3oBaHUs MPOMU3BEIEHUS B
cyMMmy, (hopMyJsia BCIIOMOTaTEIbHOTO apTyMEHTA.

ITpeoOpa3oBanue BBIPAKEHUH, coJiepKaliux CTETICHHBIE, TPUTOHOMETPHUUECKUE,
JorapupMHUUECKUEe M TOKaszaTenbHble (yHKIUH. Pemenne cOOTBETCTBYIOIINX YpaBHEHUH,
HepaBeHCTB M uX cucreM. HemnpepbsiBHOCTh (yHKIMHU. [IpOMEXYTKH 3HAKONOCTOSHCTBA
HenpepbIBHON QyHKIMU. Metox naTepBanoB. Kommosunus ¢pyakumii. OOpatHas GyHKIUS.
[TousTue npenena nocienosaresnbHocTu. [ToHsTHE Npeaena pyHKIUN B TOUKE.

CyMMa O0eCcKOHEUHO YOBIBaIOIIEH T€OMETPUUECKON MPOrpeccuu. MeTo1 MaTeMaTHuYeCcKon
uHaykuu. [Tonsarue o nponsBoaHoil GyHKIMK B Touke. PU3NUYECKUN U T€OMETPUUECKUN CMBICIT
pou3BoIHON. [Tpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKLNMN, TPOU3BOIHAS CIOXKHON
(byHKLIMYU, TPON3BOAHAs 00paTHON GyHKIMU. Vcnoas30BaHHEe TPOM3BOIHON NIPU MCCIIEJOBAHUU
¢byHK1MH, noctpoeHnu rpaduxos. Vcnonb30Banne cBOMCTB PyHKIMIMA IPH PEIIEHUN TEKCTOBBIX,
(bu3nUecKrux U reoMeTpHUYecKHX 3ajau. Pelenue 3a1a4 Ha SKCTPEMYM, Ha HaAXOKICHUE
HauOO0JIBIIEro U HauMeHblIero 3HadeHuil. [lonsTre 06 onpenenéHHOM UHTErpaje Kak IUoaim
KpuBoJuHenHo! Tpanenuu. ®opmyna Herorona—Jleitouuna. [lepoodpasnast. [lpunoxenus
OIIPEACIIEHHOTO UHTETpAaIa.

BepositHoCcTh M cTaTHcTHKA. BB100pKH, coueTanus. bunomuanbable KOdpGUIMEeHTH. buHoM
Herorona. Tpeyronsauk [lackans u ero cBocTBa.

Omnpenenenue u npuMepsl ucnsltanuil bepaymnu. @opmyia Ui BEpOSITHOCTH YKCiIa YCIEXOB B
cepuu ucnelTanuil bepuymin. Marematndyeckoe 0)kUJIaHUE U TUCTIEPCUS YHCIIa YCIIEXOB B
ucnelTaHuu beprymn.

OcHOBHbBIE IPUMEPHI CITYYalHBIX BETUYUH. MaTeMaTuyecKkoe 0XKUAaHUEe U AUCTIEPCHS
ciyyaiiHoi BennuMHbl. HezaBucuMble cirydaiiHble BEIMYMHbBI U COOBITHS.

[IpencraBienue o 3aKkoHe OOJIBIINX YUCEN AJIsl OCIIEI0BAaTEIbHOCTH HE3aBUCUMBIX HCIIBITAaHUM.
EcrecTBeHHO-HayuHbIe MPUMEHEHHUS 3aKOHA 00IbIINX yncen. OeHKa BEepOSTHOCTHBIX XapaKTe-
PUCTHK (MaTeMaTHYECKOI0 OKUJaHUs, TUCIIEPCUN) CIIyYallHbIX BEJTMYMH MO CTATUCTUYECKUM
naHHbIM. [IpencraBienne o reoMeTpUUECKON BEPOATHOCTHU. PelieHne npocTemnx NpuKkiIaaHbIX
3a/1a4 Ha T€OMETPUYECKNE BEPOSITHOCTH.

I'eomerpus.

BekTopsl B mpocrpancTBe. [lonsitue Bektopa B mpocTpaHcTBe. CI0KEHUE W BBIYUTAHHE
BEKTOPOB. Y MHOKEHUE BEKTOpa Ha uncio. KommianapHble BEKTOPHI.

MeToa koopaMHAT B npocTpancTBe. KoopIMHATHI TOYKU U KOOPAUHATH BeKTOpa. CKaIsIpHOE
IIPOU3BENICHUE BEKTOPOB. JIBHKEHUS.



Hununap, konye u map. Humunap. [Mnomans noepxHoctu nunuuapa. Konyc. Ilnomans
MOBEPXHOCTU KOHYyca. YceueHHbIH KOoHYC. Cdepa. Illap. B3ammuoe pacnonoxenue chepbl u
iockocT. KacarenpHas mmockocth K chepe. [Inomans chepsr.

O6bembl Tel. OO0BEM MpsAMOYrosibHOro mnapaienenunenaa. OO0beM MPSAMONH TPU3MBI U
murHIpa. OO0beM HAKIOHHOW NPU3MBI, MUPAMUIBI U KoHyca. O0beM Iapa U miomaas chepsl.
O0beM 1apoOBOro CErMEHTa, IIAPOBOTO CJI0S U IIAPOBOrO CEKTOPA.

[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, C(HOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKU U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JUYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (30pOBOE THUTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHH U
OTIIbIXa, PETyisipHas (U3UYecKasi aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AESATEIbHOCTHIO;



6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBJICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAaHUE BIIASHHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOM
Cpeibl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOoOIeM, OPUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl pemieHus 3ajad B 00JacTu
OKpY’)KaIOLIEH Cpelibl, IUJIAHUPOBAHWE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHN, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, CIMHIUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;



MIPOBOJIUTH CAMOCTOSITENHHO JT0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKme 1eiicTBHS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HaHUS,
dbopMmyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYUe,  MNpodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, WCCIIEIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MeX 1y 00bEeKTaMHU, SIBJICHUSMU, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH AeUIINTHI HHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIT OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHCBMCHHBIX TCEKCTAX, AaBaThb IIOACHCHHUA I10 XOI[y pPCIICHUA 3aJa4du,
KOMMEHTHPOBATH IOJYy4YECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBHI,
npoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKJICHUS C CYXICHHUSIMH JIPYTUX YYaCTHHUKOB



nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBaHUSI,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3aaad
MPE3eHTAllUU U OCOOEHHOCTEH ayTUTOpHUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIaJE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKcCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoIecca M pe3yibTaTa peuieHus
MaTeMaTUYECKOM 3a7a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITebHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ady, NOPUHUMATh I€Ib COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXJaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHoOBBIX (opMax paboThl (0OCyxkAeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4yarOIIMICA TOJYYUT CIIECAYIOIIHNE
MIPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTN3ay:

Yuciaa 1 BBIYUCTICHUA:



cBOOOJIHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

IPUMEHATH NPUOMKEHHBIC BBIYUCIICHUS, TTPaBUIa OKPYTIICHUS, TPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U [IPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATH MOHATUSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITHSMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHMUI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH ¢ IedbMH KO3 (dULIMEeHTaMH, KOPHM MHOTOYJIeHa, HPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACINUTENb MATpUIl 2 X 2 W €ro TIeOMETPUYECKHUH CMBICH,
UCITIOJI30BaTh CBOMICTBA ONpENENHTeNss 2 X 2 I BBIYMCIIEHHS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YpPaBHEHUHU,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOLIBIO MAaTpPULl W ONPENEIIUTEINICH,
MHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOpPHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKEHNH;



BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB IS npeodpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

cBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMmble (GOpPMYyNbl JUIS  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUH, KoMMo3uius GyHKIuM, rpaduk GyHKIUHU,
BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUN QPyHKINU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: UYETHbIE M HEUYETHBbIE (PYHKIIMH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
IEeJIbIM TIOKa3zaresieM, rpaduk CTENeHHOW (YHKIMH C HATypPAIbHBIM H IIEIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTemeHW Kak (yHKIHMH OOpaTHOW CTENEHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas U IPOOHO-JTMHEWHas
(GYHKITUH, BBITIOTHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U MIOCTPOCHUE UX TPAPUKOB;

cBOOOJIHO OMNEpUpPOBaTh MOHATHSMH: IOKa3aTeiabHas M JorapudmMuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oIpesieNieHue TPUTOHOMETPHUUECKUX (PYHKITHI YUCIOBOTO apTryMEHTa;

UCIIONB30BaTh rpaduku  (GyHKIUN [Uid  HCCIEAOBAaHUSA MPOILECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIPAXKATh (POpMyJIaMU 3aBUCHUMOCTH MEXIY BETUUMHAMU;



Hauana MaTeMaTn4ecKoro aHajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apuPMETHUYECKas M TeOMETpHUUYECKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi reOMETpUYEcKasi porpeccusi, TMHEUHbIA U
HKCIIOHEHIIUATIBLHBIN pOCT, GOopMya CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHSATUSMH: HENPEPbIBHbIE (DYHKIUU, TOYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpas MPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCIISITH MTPOU3BOJAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

WCIIOJIB30BaTh TEOMETPUUECKUU U (U3UYECKUM CMBICT TIPOU3BOIHOMN Jis
pelIeHus 3a1ay.

MHo:xecTBa M JIOTUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaMHU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEaTbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: OIPEACIICHHEe, TEeOopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, TIOKA3aTEIbCTBO, PABHOCUIILHBIC
YpPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
NpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EeOHOTO
Kypca «Anrebpa 1 Hadajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uensix yncen, HOJ[ u HOK nHatypanbHbIX yncen I penieHus 3a1ad, IpUMEHSITh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJYJIO, 3alKChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;



CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alre0Opandeckol u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAWTh MX pEHICHUS C  TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEO0OXOIUMbIe  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp palMOHaJbHbIE, VMppalrOHaJIbHbIE, [I0OKa3aTesbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaABEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPaBHEHUN 1 HEPaBEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUNA C TOMOIIBIO DJIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OpUMEHATh (QYHKUMU JJIE MOJEIUPOBAHUS M HUCCIECAOBAHMS PEaTbHBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;



HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWIIy4dlIero pEIICHHS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HaXOAWTh IEPBOOOpPA3HBIC 3JIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOAUTh IJIOLIAAH IUIOCKUX (GUTYP U 00BEMBI TE ¢ TOMOUIBIO UHTETpaIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.
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I'nasa L. 19 1 Bbraucnate 3Hau€HHs] TPUTOHOMETPHUYECKUX (DYHKIINH, 3a1aHHBIX
Tpuronomerpuyec (dhopMylaMu; COCTaBIATH TAOIUIBI 3HAYECHUI TPUTOHOMETPHUECKHUX
KHe (QyHKIHH ¢bynkuuid. CTpOUTh 1O TOYKaM rpa)uKu TPUTOHOMETPUIECKUX
¢ynkuuit. OnuceIBaTh CBOWCTBA TPUTOHOMETPHUECKUX (QYHKIMN Ha
OCHOBaHUU UX I'pa)uyecKoro npeacTaBIeHusl.
MogenupoBaTh pealibHble 3aBUCMOCTH C TIOMOLIbI0 (GOPMYIT U
rpaduxoB. NHTEepnpeTnpoBaTh rpadMKy peabHbIX 3aBUCUMOCTEH.
Hcnonp30BaTh KOMIBIOTEPHBIE IPOIPAMMBI JUISL HCCIIEI0BAHUS
I0JIOXKEHUS Ha KOOPAMHATHOM MJI0CKOCTH TpaduKoB
TPUTOHOMETPUUYECKHUX (PYHKLUH B 3aBUCUMOCTHU OT 3HaUEHUH
ko3¢ duLeHToB, BXoAauMX B popmyny. Pacnio3HaBath BUIbI
TpUrOHOMeTpHUUYecKHX (yHKIUH. CTpouTh OoJiee CIoXkHbIe rpaduKu
Ha OCHOBE Ipa)uKOB TPUTOHOMETPUUYECKUX (PYHKIINI; ONUCHIBATH UX
CBONCTBA.
I'nasa II. 22 1 dopMynHpoOBaTh OMPEIeICHUE MPOU3BOTHON (PYHKITHH.
IpoussoxHast u ee Hcnonp30Bathk onpeseneHne NpoM3BOAHOM I HaX 0K IEHUS
TEOMETPHICCKHH MIPOU3BOIHOM MpocTelmx GyHKIUH. BeiBoguTh  (hopmMyIibt
CMBICT MPOU3BO/IHBIX AIIEMEHTAPHBIX (PYHKIHUH, CIIOKHON QYHKIMU U
oOparHo#t ¢pyHkiuu. Mcnonp3oBare npasuiia AudpepeHunpoBaHus
¢ynkuuid. HaxoquTh MrHOBEHHYIO CKOPOCTh JIBUKEHUS TOUKH.
Hcnonb30BaTh TEOMETPUYECKUAN CMBICI MPOU3BOIHOM JUIS
BBIBOJIa YpPAaBHEHUs KacaTelnbHOU. Mcnonp30BaTh NOIy4YEHHbBIE 3HAHUS
JUISL ONTMCAHMSI ¥ @aHAJIM3a PEAIbHBIX 3aBUCUMOCTEMN
I'maga III. 16 1 HaxoauTh nHTEpBAIBI MOHOTOHHOCTH (DYyHKITMH. HaxonauTts Touku
Hpnmenenne skcTpeMyMa GyHKIUH. JJoKa3bIBaTh TEOPEMY O JOCTaTOUHOM YCJIOBUU
TPOH3BOTHON K sKcTpemyMa. Haxonuts HanbosbIiee 1 HAaMMEHbIIIee 3HaUCHUE
HUCCICIOBAHHIO

dhyHKIHIA

(dbyHKIMI Ha HHTEpBaJIe.




ITo rpaduky MpOU3BOAHON ONPENENATh HWHTEPBAJIbl MOHOTOHHOCTH,
TOYKH SKCTpeMyMa (DYHKIIHH.

Crpouts rpauk, IpoBos MOJHOE HCCIeI0BaHUE (PYHKLIUU.
Pemate  ¢usuyeckue, reoMeTpuyecKue, anredOpandeckue 3aaaun
Ha ONTUMU3ALNI0. MonenpoBaTh pealbHble CUTyallMH, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIEJIN, UHTEPIIPETUPOBATH ITOJIYYEHHBIHN pe3yJbTarT.

['masa IV. 15 JlokaspIBaTh, YTO JTaHHAS (PYHKIUS SBIISICTCS IIEPBOOOPA3ZHOM JIJIst

IepBooGpasuast u npyroii gannoi ¢pyukmu. HaxonuTs 11 GyHKIMK IepBOOOpa3HYIO,

MHTETpax rpadguk KOTOPOH MPOXOIAUT YEPE3 TOUKY, 3aIaHHYI0 KOOPIUHATAMHU.
BbIBOIUTH ITpaBUiIa OTHICKAHHS IIEPBOOOPA3HBIX.
BrBoauts popmyny Heriorona-JIeitOHuIa, BEIYUCIATH TUIOMIAIb
KpUBOJIMHEWHOM Tpanenuu. Pemars 3anaun Gpusndeckon
HaIlpaBJIEHHOCTH. MOeIpoBaTh peanbHble CUTYyalluH,
HCCIIEI0BATH ITIOCTPOCHHBIE MOJIECIIH, HUHTEPIIPETUPOBATD 10 YYEHHBIN
pe3yJibTar.

I'maBa V. 11 [IpumeHATHs IpaBUIIO IPOU3BEACHUS U1 PELICHU 3a1a4 Ha

Komb6unaropuka HaXOXJICHHUE YHCIIa O0BEKTOB, BAPUAHTOB MJIH KOMOWHAIIHIA.
[IpuMeHATH CBOMCTBA pa3MEIICHUH, COYETaHUM, IEPECTAaHOBOK,
pasznoxxenus: onHoma HeroToHa. Pemares npocreiimme
KOMOMHATOpPHBIE 337a4H, YPaBHEHHS] OTHOCUTEIBHO N, COIEpIKaIie
BBIPAYKCHHS BUJIA

I'maBa VL 11 Pemiate 3a1aun Ha HaXOXKJEHUE BEPOSITHOCTEH COOBITHIA, B TOM YHUCIIC

DIeMEHTb! TCOPHH C MPUMEHEHHUEeM KoMOUHATOpHUKH. [IpuBOANTE IpUMeEpHI

BEPOATHOCTEH IIPOTHBOIOJIOKHBIX COOBITHH. Pemars 3aaun Ha NpUMeHeHne
MIPEACTABICHUE O TEOMETPUUYECKON BEPOSITHOCTH.
Bbruncnsite BEpOSATHOCTH CYMMBI IBYX MPOU3BOJIBHBIX COOBITHI, TBYX
HECOBMECTHBIX COObITHI. PemaTs 3a1aun Ha BBIYMCIIEHUE
BEPOSATHOCTH MTPOU3BEJICHUS HE3aBUCUMBIX COOBITHIH.
IIpencraBisTe IPOLIECCH U SIBIECHUS, UMEIOILHE BEPOATHOCTHBIN
xapakrep. Haxoauts 1 o1leHnBaTh BEPOSATHOCTh HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYAIIHSIX.

I'masa VIL 12 Boruncnsate yactoty ciiydaiiHoro coOsitus. [lpuBoauTs npumepsl

KomruiexcHbie YHCIOBBIX JaHHBIX, HAXOIUThL CpeAHEE, pa3Max, MOy, JUCIEPCHIO

qucia YHCIIOBBIX NIepedopoB. HaxoauTh 1 o1jeHMBaTh OCHOBHbBIE
XapaKTEPUCTUKH CIIyYalHbIX BeJIMUMH. MccaenoBaTe ciyyaiiHble
BEJINYUHBI 110 UX PACIPEACIICHUIO

I'masa VIIIL. 26

Hrorosoe

IIOBTOPEHHE Kypca

Uroro 132

Pazpnen

«I'eomeTpus»

I'maBa 4. Bexrops! 6 OOBSACHATH U WILTIOCTPUPOBATH MOHATUE MPOCTPAHCTBEHHOM

B MNPOCTPAHCTBEC JIEKapTOBOM CUCTEMbI KOOPAMHAT. BBIBOAUTH M UCIIOJIB30BATH

I'maBa 5. Meton 12

KOOPJMHAT B
MIPOCTPAHCTBE.
JIBrOKEeHUS.

(bopMyIbl KOOPJIMHAT CEPEANHBI OTPE3KA, PACCTOSTHUS MEXKTY JBYMSI
TOYKAMM IPOCTPAHCTBA., YPABHEHHE MIPSIMON B IPOCTPAHCTBE.
Beruucnate AnmHy, KOOpAUHATEL BEKTOPA, CKATAPHOE IIPOU3BEACHUE
BEeKTOpoB. HaxoauTth yrosn Mexay BEKTOpaMu.. BBINOIHATH TPOEKTHI
110 TEMaM MCIOJIb30BAaHUsI KOOPJMHATHOIO METOJA MPU PEIICHUHN




3aa4 Ha BBIYUCIICHUS U A0KAa3aTCJIbCTBA.

OOBsACHATH U GOPMYITUPOBATH MOHATHA CUMMETPUYHBIX (DUTYD B
npoctpaHcTBe. CTPOUTh CHMMETPHYHBIE (DUTYPBI.
BrimonsaTe napaniensHslii neperoc guryp. Hcmonb30BaTh TOTOBBIE
KOMITBIOTEpPHBIE ITPOTPAMMBI JUIS IOMCKA ITyTH PELICHUS U
WITIOCTPALUY PELICHUs 3a/1a4.

I'nmasa 6. Hununnp,
KOHYC, IIap

14

dopmynupoBaTh ONpeAeIeHUE U U300paxaTh LUIUHID.
®opmMynupoBaTh ONpeAeIeHIEe U H300pakaTh KOHYC, yCEUEHHBIN
KoHyc. POopMyIMpOBATE OINIpe/IesIEHUs U n300pakaTh cdepy U Imap.
®opMmynupoBaTh ONpeeeHre MIIIOCKOCTH KacaTelbHOU K chepe.
®opMynupoBaTh U JI0Ka3bIBaTh TEOPEMBI, BbIPAXKAIOIINE IPU3HAKU U
CBOWCTBA IJIOCKOCTH KacaTeabHOH K cdepe. Pemare 3agaun Ha
BBIUMCIICHUE IIIO0IIA 1 TOBEPXHOCTH IIMIIMHIPA, KOHYCa, YCEYEHHOTO
KoHyca. Pacrio3HaBaTh Tena BpallleHus], Ha YyepTexax, MOJIEIsIX U B
peanbHOM Mupe. MoiennpoBaTh YCIOBHE 33aJjaud U TOMOIIIBIO
YCPTEIKAa NI pUCYHKA, IPOBOAUTH JOIMMOJIHUTCIILHBIC ITIOCTPOCHHUA B
XoJie peleHus. Beienars Ha yepTexe KoHpUrypanuu, HeoOXoUMble
AJIA IIPOBCACHU A 000CHOBaHHMH JIOTMYECKUX IIar0B peuicHus.
[TpuMeHATh HU3ydYeHHbIE CBOMCTBA FEOMETPUUECKUX (pUryp u dpopmyin
AJIg pECIICHUA rCOMCTPHUICCKUX 3a4a4 U 3a/ia4 ¢ IPAKTHYCCKUM
cozepkanueM. IHTepnpeTupoBaTh MOJyYeHHbIN pe3ynbTaT 1
COIIOCTABJIATH €r0 C YCIOBHEM 3a/1a4yi. VIcriosb30BaTh rOTOBBIE
KOMIIBIOTEPHBIE POrPaMMBbI JJIS IOUCKA ITYTH PELIEHUS U
HWIUTIOCTpAallK pCIICHUA TCOMCTPUUYCCKUX 3aday.

I'maBa 7. O0BeMEI
TeN

15

dopmynupoBaTh MOoHATHE 00beMa Gurypsl. DopMyarpoBaTs U
00BSACHATH CBOMCTBAa 00beMa. BrIBOAUTH POpMyIIbl 00bEMOB PU3MBI,
MIpaMH/Ibl, yCEUEHHOW NMUpaMU/Ibl, IUINHAPA, KOHYCA, yCEUEHHOTO
KOHYca, 11apa., I1apoBOro CErMeHTa, 1IapoBoro nosica. Pemars 3a1aun
Ha BBIYHCIICHNE 00BEMOB pa3IMYHBIX (DUTYD C TTOMOIIBIO
ornpeJienieHHOro uHrerpana. Onupasch Ha JaHHBIE YCIIOBUS 3a/1a4H,
HaXO/JUTh BO3MOKHOCTH IIPUMEHEHUSI HEOOX0IUMBbIX (hopmyit. Pemats
3a/1a4M Ha BBIUMCJICHHE IIJIOLIAIA TOBEPXHOCTHU CEPBHI.

Hcnonb3oBatk GopMyIibl ist 000CHOBaHMS JOKA3aTEIbCTB
paccyxJ1eHH B Xoze pemeHus. [[puMeHATs H3ydeHHbIE CBOMCTBA
reoMeTpruecKux Guryp u Gopmyn i pelIeHns: TeOMEeTPUYECKIX
3aJa4 1 3a/1a4 ¢ IPaKTUYECKUM COACPIKaHUEM.

WHTepnpeTnpoBaTh NOIYyYEHHBIN PE3YyIbTAT U CONOCTABIIATD €0 C
yclioBUEM 3ajauu. Mcnoab30BaTh TOTOBbIE KOMIIBIOTEPHBIE
IIPOrpaMMBbI JUIs IOUCKA ITyTH PELIEHUS U WUTKOCTPALMU PELICHUS
reOMEeTPUUYECKUX 3ajau.

3aKTI0YNTENBHOE
MTOBTOPEHHE TEM
pasnena

« I'eomeTpusi»

19

Htoro

66

4

Htoro

198

12

B coorBerctBun ¢ YueOueiM mmanom MBOY CIH Ne 19, yrBepxkaéunbiM Ha 2023-2024
yaeOHbIH Toja, pabodas mporpamMma cocTaBiieHa U3 pacuéra 33 y4eOHBIX HeJenb, 6 4YacoB B
Heaeno, T.c. Ha 198 yacoB B rog,.




KanengapHo - TeMaTH4ecKkoe IJIAHNPOBaHHUE 10 MaTeMaTHKe
11A kiaacce
198 yacoB 2023-24 y4yeOHbIii 10

Tema ypoka

Koau-
YeCcTBO
4acoB

Jlara

IJ1aH

dakt

Bujg
KOHTPOJISA

IIpumeyanue

OO6nacTh onpeencHus
MHOKECTBO 3HAaYCHUHU
TPUTOHOMETPUUYECKUX

byHKIUH

1

(b poHTATHHBII

https://m.edsoo.ru/

OO6nacTh onpenencHus
MHOYKECTBO 3HAYCHU I
TPUTOHOMETPUUYECKUX

byHKIUH

I/IHI[I/IBI/I,ZIyaJIbHHﬁ

https://m.edsoo.ru/

Tonamue eéeKknmopa.
Pasencmeo BEKMOpPOe6.

(bpoHTaTHHBII

https://m.edso0.ru/

Cnooicenue u evruumanue
eexkmopos. Cymma
HEeCKONbKUX 8EKMOPOS.

KOMOMHHPOBaHHBIH

https://m.edso0.ru/

YETHOCTD, HEUETHOCTD,
MEPUOUYHOCTD
TPUTOHOMETPUUYECKUX

byHKIMIA

KOMOMHUPOBAHHBIH

https://m.edsoo.ru/

YETHOCTD, HEUETHOCTD,
MEPUOIUYHOCTD
TPUTOHOMETPUUYECKUX

byHKIMIA

(bpoHTaNTBHBIIH

https://m.edsoo.ru/

YETHOCTD, HEUETHOCTD,
MEPUOIUYHOCTD
TPUTOHOMETPUUYECKUX

byHKIMIA

CaMOKOHTPOJIb

https://m.edsoo.ru/

CBoiicTBa GyHKIHU y=COS
X " €€ rpauk

(bpoHTaNTBHBIIH

https://m.edsoo.ru/

Ymnoorcenue 6eKkmopa Ha
HUCio.

(hpoHTaTHHBII

https://m.edsoo.ru/

10.

Komnnanapnwvie sexmopui.
Ilpasuno
napainienenuneod.

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

11.

CBoiicTBa GyHKINU y=COS
X " e€ rpauk

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

12.

CBoiicTBa GyHKINU y=COS
X " e€ rpauk

(bpoHTATBHBII

https://m.edsoo.ru/

13.

CaoiicTBa pyHKIUU
y=sinx u eé rpaduk

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

14.

CaoiicTBa pyHKINHN y=Sin
X " e€ rpauk

(bpoHTATBHBII

https://m.edsoo.ru/

15.

CaoiicTBa pyHKINHN y=Sin
X 1 e€ rpaduk

I/IHI[I/IBI/I,ZIyaHI)HHﬁ

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

16.

Pasznoocenue eexkmopa no
mpem HEeEKOMNIAHapHblM
6EKMopam

KOMOMHUPOBaHHBIH

https://m.edsoo.ru/

17.

3auem Nel «Bexmopul 6
NPOCMPAHCIEE)

I/IHI[I/IBI/I,ZIyaJIbHHﬁ

18.

CoiicTBa u rpaduku
dbyakumii y=tgx u y=ctgx

($bpoHTATHHBII

https://m.edsoo.ru/

19.

CoiicTBa u rpaduku
byHKIMHA y=tg X B y=ctg X

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

20.

OObpatHbIe
TPUTOHOMETPHUYECKUE

byHKIIUU

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

21.

Oo6parnblie
TPUTOHOMETPUICCKHE

byHKIIMU

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

22.

Ipsimoyeonvras cucmema
KOOpOuHam 6
npocmpancmee

(bpoHTANTBHBIH

https://m.edsoo.ru/

23.

Koopounamer sexkmopa

rpynnoBoin

https://m.edsoo.ru/

24.

ObpatHbie
TPUTOHOMETPUICCKHE

byHKIIMU

(bpoHTABHBIH

https://m.edsoo.ru/

25.

Ypok 06001IeHNS 1
CHCTEMAaTH3aluU 3HAHUH
0 TeMe
«TpUrOHOMETpHUYECKHE

byHKIIN

rpynnoBoin

https://m.edso0.ru/

26.

Ypok 060061IeHuS 1
CUCTeMAaTH3alluy 3HAHUN
o TeMe
«TpuroHomerpuueckue

byHKIIN

rpynnoBoin

https://m.edsoo.ru/

217.

Konmponwvnaa paboma no
meme
«Tpuzonomempuueckue

dynkuyuuy»

WHJIMBUAYaJIbHBIN

https://m.edsoo.ru/

28.

[Ipenen
IIOCJIEI0BATEIbHOCTH

(bpoHTATBHBII

https://m.edsoo.ru/

29.

Css3b meancdy
KOOPOUHAMAamu eKmopos
U KOOPOUHAMAMU TOYEK

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

30.

Ilpocmetiwue 3a0ayu 6
KOOpOUHamax

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

31.

[Ipenen
MOCJIEA0BATEIBHOCTH

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

32.

[Ipenen
M0CJIEJ0BATEIBHOCTH

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

33.

[Ipenen pynkunn

(b poHTATBHBII

https://m.edsoo.ru/

34.

[Ipenen pynkun

KOMOMHHUPOBaHHBIH

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

35.

Veon meancdy eekmopamu.
Ckanaproe npouseedeHue
8EKMOPO8

(poHTaATBHBIH

https://m.edsoo.ru/

36.

Buviuucnenue yenos mesncoy
NPAMBIMU U NIOCKOCTAMU

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

37.

HenpepbsiBHOCTD QyHKITHH

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

38.

Ornpenenenue
MPOU3BOIHOMN

https://m.edsoo.ru/

39.

Ornpenenenue
MIPOU3BOIHOMN

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

40.

Buviuucnenue yenos mesncoy
NPAMBIMU U NIOCKOCTAMU

rpyHIoBOH

https://m.edsoo.ru/

41.

Pewenue 3a0au no meme
«Ckanspnoe npouszgedeHue
BEKMOPOE)»

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

42.

IIpaBuna
Qg depeHIpoBaHUS

KOMOMHUPOBaHHBIH

https://m.edsoo.ru/

43.

IIpaBuna
Qg depeHIpoBaHUsS

KOMOMHUPOBAHHBIH

https://m.edsoo.ru/

44,

[IpaBuia
mudepeHIpoBaHUs

KOMOMHHPOBaHHBIH

https://m.edso0.ru/

45.

[Ipou3BoaHas cTeneHHON
byHKIIUU

KOMOMHHPOBaHHBIH

https://m.edsoo.ru/

46.

[Ipou3sBoHas cTeneHHON
byHKIIMHN

rpynnoBon

https://m.edso0.ru/

47.

Llenmpanvnasn
cummempus. Ocesast
cummempus. 3epranvhast
cumMmempus.
Ilapannenvnwiii neperoc

rpynnoBoi

https://m.edsoo.ru/

48.

Pewenue 3a0au no meme
«euoicenusy

IpyNIIOBOH

https://m.edsoo.ru/

49.

IIpousBoaHas
AJIEMEHTApHBIX (PYHKIMH

(bpoHTaNBHBIH

https://m.edsoo.ru/

50.

IIpousBoaHas
AJIEMEHTAPHBIX (PYHKIMH

KOMOWHHPOBAHHBIN

https://m.edsoo.ru/

51.

[IpousBoaHas
9JIEMEHTAPHBIX (QYHKIUN

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

52.

Konmponvnaa paboma no
meme «Memoo
Koopounam 6
npocmpancmee»

WH/IUBUYaTbHBINA

https://m.edsoo.ru/

53.

3auem Ne2 «Memoo
Koopounam 6
npocmpancmee)

WH/IUBUYaTbHBINA

https://m.edsoo.ru/

54.

['eomeTpuyeckuit CMbICT
MPOU3BOIHOMN

(bpoHTATBHBII

https://m.edsoo.ru/

55.

['eomeTpuyeckuil CMbICT
MPOU3BOIHOMN

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

56.

['eomeTpuyeckuil CMbICIT
MPOU3BOAHOMN

KOMOMHHPOBAaHHBIN

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
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57.

Ypok 060061IeHsT 1
CHCTEMAaTH3aIni 3HaHUH
1o teme «IIpousBogHas u
€€ reOMeTpU4ECKU
CMBICTTY

IpyNIoBOi

https://m.edsoo.ru/

58.

Tonamue yununopa.
Inowaow nosepxnocmu
YUIUHODA.

($bpoHTATHHBII

https://m.edsoo.ru/

59.

Tousamue yununopa.
ITnowaow nosepxnocmu
YUIUHOpA.

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

60.

Ypok 06001IeHus 1
CUCTEMAaTU3aLMH 3HAHUN
o teme «IIponsBoaHas n
€€ reOMeTpUIECKUN
CMBICIDY

rpyHIoBOH

https://m.edsoo.ru/

61.

Koumponvnasa paboma no
meme «llpouseoonasn u eé
2eoMempuyecKuil CMuLC»

WHJMBUAYaJIbHBIN

https://m.edsoo.ru/

62.

Bo3spacranue u yOsiBanue
byHKIIUU

(bpoHTANBHBIH

https://m.edsoo.ru/

63.

Bo3spacranue u yosiBanue
byHKIIUU

https://m.edsoo.ru/

64.

Ilonamue konyca.
Inowaos nogepxnocmu
KOHyCa.

(bpoHTaTHHBII

https://m.edso0.ru/

65.

Ilonamue xonyca.
IInowaow nogepxnocmu
KOHycCa.

KOMOWHHPOBAHHBIN

https://m.edsoo.ru/

66.

DKCTpeMyMbl QYHKIUU

(bpoHTaTBHBII

https://m.edsoo.ru/

67.

DKCTpeMyMbI PYHKIINH

KOMOMHHUPOBaHHBIH

https://m.edsoo.ru/

68.

HauoOosbiiee u
HauMEHbIIIEE 3HAYEHUS

byHKIIMU

KOMOWHHPOBAHHBIN

https://m.edsoo.ru/

69.

Haubonbiiee u
HauMEHbIIIEE 3HAYECHUS

byHKIIIN

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

70.

Yceuennwiu xonyc

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

71.

Yceuennwiii konyc

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

72.

HauOosbliee u
HauMEHbIIIEE 3HAYEHU S

byHKIIUHU

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

73.

[Ipoun3sBoaHast BTOpOro
MOPSAJIKA, BBITYKJIOCTb U
TOYKH Tepernoda

(poHTATBHBIH

https://m.edsoo.ru/

74.

IIpou3sBoHast BTOpOro
MOPAJIKA, BBIITYKJIOCTb U
TOYKH epernda

KOMOWHUPOBAaHHBIN

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

75.

Coepa u wap. Ypasnenue
cghepul.

(poHTaATBHBIH

https://m.edsoo.ru/

76.

Bzaumnoe pacnonoswcenue
cghepwbi u niockocmu

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

77.

[Toctpoenue rpadukon
GbyHKIUH

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

78.

[Toctpoenue rpadukon
GbyHKIUH

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

79.

[Toctpoenue rpadukon
byHKIUH

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

80.

[Toctpoenue rpadukon
byHKIUH

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

81.

Ypok 06001IeHus 1
CUCTEMaTU3alluy 3HaHUI
o teme «IIpnmenenue
MPOU3BOIHOM K
WCCIICTOBAHHIO (PYHKITHID

rpyHIoBOH

https://m.edsoo.ru/

82.

Kacamenvnas nnockocmo
K cghepe. Ilnowaow ceepoi

KOMOMHUPOBaHHBIH

https://m.edsoo.ru/

83.

Pewenue 3a0au na
KOMOUHAYUio
MHO202PAHHUKOB. ULAD
BNUCAH 8 MHO20CDAHHUK

KOMOMHUPOBAHHBIH

https://m.edsoo.ru/

84.

Ypok 00001IeHNST 1
CHCTEMAaTH3aIni 3HaHUH
o teme «lIlpumenenue
MPOU3BOJHOM K
UCCIIETOBAHUIO (DYHKITHID)

IpyIIIOBOH

https://m.edsoo.ru/

85.

Koumponvnaa paboma no
meme «Ilpumenenue
nPOU3600HOIL K
uCccne006anut0 YyHKyuiy

WHIUBUYaIbHBIN

https://m.edsoo.ru/

86.

[TepBoobpaznas

(bpoHTaTHHBII

https://m.edsoo.ru/

87.

[TepBoobpazHas

KOMOMHHUPOBAaHHBIH

https://m.edsoo.ru/

88.

Pewenue 3a0au na
KOMOUHAYUIO
MHO20SDAHHUKOB. ULap
ONUCAH OKOJIO
MHO202DAHHUKA

KOMOMHHPOBAaHHbIH

https://m.edsoo.ru/

89.

Pewenue 3a0au na
KOMOUHAYUIO
MHO202PAHHUKOB: KOHYC U
nupamuoa

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

90.

[IpaBuia HaXOXKICHUS
IEepBOOOPA3HBIX

(b poHTATBHBII

https://m.edsoo.ru/

91.

[IpaBuia HaX0XKICHUS
IEepBOOOPA3HBIX

https://m.edsoo.ru/

92.

[Imomane KpUBOIMHEWHOM
Tpanenuu. UaTerpan u ero
BBIYHMCJICHUE

(bpoHTaNBHBIH

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
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93.

[Inomans KpUBOIMHEHHOM
Tpaneuuu. MaTerpan u ero
BEIUHCIIEHHE

KOMOMHUPOBaHHBIH

https://m.edsoo.ru/

94.

[lmomane KpUBOIMHEHHOM
Tpaneuuu. aTerpain u ero
BBIYMCJICHUE

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

95.

Koumponvnasa paboma no
meme «L{ununop, xomyc,
wapy

WH/IUBUYaTbHBINA

https://m.edsoo.ru/

96.

3auem Ne3 «[urunop,
KOHYC, wap

I/IHI[I/IBI/I,ZIyaJIbHHﬁ

https://m.edsoo.ru/

97.

BrlunciieHue iomaaei ¢
MTOMOIIIbIO HHTETPAJIOB

($bpoHTATHHBII

https://m.edsoo.ru/

98.

BrlunciieHue iomanaeu ¢
MTOMOIIIbIO UHTETPAJIOB

KOMOMHHPOBaHHBIH

https://m.edso0.ru/

99.

Brruncnenue miomanei ¢
TTOMOIIIbIO UHTETPAJIOB

KOMOMHUPOBAHHBIH

https://m.edsoo.ru/

100

[TpumeHeHne NHTETPATIOB
TUISL petIeHusT PU3NIECKUX
3ama4y

KOMOMHUPOBaHHBIH

https://m.edsoo.ru/

101

Touamue ob6vema. Obvem
NPSMOY20/IbHO20
napannenenuneoa

(bpoHTaTHHBII

https://m.edso0.ru/

102

Obvem npamou npusmol.
Obvem yununopa

https://m.edsoo.ru/

103

IIpocreiimme
g depeHnaIbHbIe
yYpaBHEHUs

(bpoHTaNBHBIH

https://m.edsoo.ru/

104

Ypoxk 060061IeHs 1
cucTeMaTU3aluy 3HaHUH
o TeMe «IlepBooOpa3Has
U UHTErpay»

rpynnoBoi

https://m.edsoo.ru/

105

Ypok 060061eHsS 1
cucTeMaTU3aluy 3HaHUH
o TeMe «IlepBooOpa3zHas
U UHTErpay»

rpynnoBon

https://m.edsoo.ru/

106

Konmponvnaa paboma no
meme «llepsoobpasnan u
unmezpan)

WHIWBUYaIbHBINA

https://m.edsoo.ru/

107

Pewenue 3a0au no meme
«Obvem npsamotl npusmol.
Obvem yununopay

KOMOMHHUPOBaHHBIH

https://m.edsoo.ru/

108

Buiyucnenue o6vemos men
€ NOMOWbIO
onpeoenéHno20 uHmezpand

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

109

Marematnyeckas
WHIYKIUS

(poHTATBHBIH

https://m.edsoo.ru/

110

[IpaBuno npounsBeaeHUs.
Pasmemenus ¢
TOBTOPEHUSIMHU

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

111

IIpaBuio npoussencHUs.
Pa3smemienuns ¢

KOMOWHUPOBAaHHBIN

https://m.edsoo.ru/
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IIOBTOPCHUAMU

112| Obvem naxknounou (pOHTANLHEII https://m.edsoo.ru/
npusMbl
113| O6vem nupamudsi https://m.edsoo.ru/
114| IepectanoBKH (poHTaTBHBIIT https://m.edsoo.ru/
115| IlepecranoBku KoMOHHUpoBaHHbIH | https://m.edsoo.ru/
116| Pasmerenus 6e3 KOMOWHMpPOBaHHBIA | https://m.edsoo.ru/
IIOBTOPEHUI
117| Ob6vem xonyca KOMOWHMpPOBaHHBIA | https://m.edsoo.ru/
118| Pewenue 3a0au na ob6wem KOMOWHHpPOBaHHBIA | https://m.edsoo.ru/
nPU3Mbl, RUPAMUObL,
KOH)CA, L;u]luHOpa
119| Couerauuns 6e3 (pOHTAIEHBIA https://m.edsoo.ru/
[OBTOPEHUH U OUHOM
HrroTona
120| Coueranusa 0e3 KOMOWHMpPOBaHHBIA | https://m.edsoo.ru/
MOBTOPEHUI 1 OMHOM
Hrrotona
121| Coueranus ¢ (bpoHTATBHBII https://m.edsoo.ru/
ITOBTOPCHUAMU
122| O6vem wapa. KOMOMHMpPOBaHHBIH | https://m.edsoo.ru/
123| O6vem waposoeo KOMOMHMpPOBaHHBIH | https://m.edsoo.ru/
cesmenma, wmapoeoco Clos
Uu umapoeoco cekmopa
124| Ypok 06001ienus u TPYNIOBO https://m.edsoo.ru/

cHCTEeMaTH3aIni 3HAaHUH
10 TEME
«KomOuHaTopuka»

125

Koumponsnaa paboma no
meme
«Kombunamopuxa»

WHJIMBUAYaJIbHBIN

https://m.edsoo.ru/

126| BeposTHOCTD COOBITHS (pOHTANLHKIIA https://m.edsoo.ru/
127| BepossTHOCTH COOBITHS KoMOuHMpoBaHHBIH | https://m.edsoo.ru/
128| O6wem waposoco KOMOMHUpOBaHHBIA | https://m.edsoo.ru/
cezsmenma, wmapoeoco Cjlos
Uu uapoeoco cekmopa
129| ITnowaow cgheput KoMOMHMpOBaHHbIH | https://m.edsoo.ru/
130| CnoxeHue BepOSITHOCTEH (pOHTANLHEII https://m.edsoo.ru/
131| CnoxeHue BepOSITHOCTEH KoMOuHHpoBaHHbIH | https://m.edsoo.ru/
132| YcnoBHast BEPOSTHOCTD. KoMOuHMpoBaHHbIH | https://m.edsoo.ru/
HezaBucumocTh cOOBITHI
133| Pewenue 3a0au na ob6vem KOMOMHMpPOBaHHBIH | https://m.edsoo.ru/

wapa u eco qacmeﬁ,
n/zou;a()b noeepxHocmu

cghepu.
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134

Koumponvnas paboma no
meme «Obvembr meny

WH/IUBUYaTbHBINA

https://m.edsoo.ru/

135

BepositHOCTB
MIPOU3BEICHUS
HE3aBHCHMBIX COOBITHI

(poHTaTBHBIH

https://m.edsoo.ru/

136

BepositHOCTB
MIPOU3BEICHUS
HE3aBUCUMBIX COOBITUI

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

137

BepositHOCTh
MIPOU3BEICHUS
HE3aBHCHMBIX COOBITHI

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

138

®opmyiia bepnymm

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

139

3auem Ne4 «Obvembl
meny

WHIUBUAYaJIbHBII

https://m.edsoo.ru/

140

Iloemopenue.
Iapannenvnocmo npsmoix,
NpAMOU U NIOCKOCHIU.
Crkpewusarowuecs
npsamsie. llapannenvnocms
niockocmeil

KOMOMHHPOBaHHBIH

https://m.edsoo.ru/

141

Ypok 06001IeHNS 1
CHCTEMATHU3allMH 3HAHUHI
10 TeMe «IDIEMEHTEI
TEOPUH BEPOSITHOCTECIH)

rpynnoBoi

https://m.edso0.ru/

142

Konmponvnaa paboma
no meme «Jnemenmal
meopuu 6epoasmHocmeil)

WHIWBUYaTbHBINA

https://m.edsoo.ru/

143

Onpenenenue
KOMIIJICKCHBIX YHCECII.
CrnosxeHue ¥ yMHOKEHHE
KOMIIJICKCHBIX YHCEJ

(bpoHTaNBHBIH

https://m.edsoo.ru/

144

Iloemopenue.
Ilepnenouxynaprocms
NPAMOU U NIOCKOCMU.
Teopema o mpex
nepneHouKyiapax. Yzon
MedHcoy npsAmMou u
NJIOCKOCMbIO.

KOMOMHHUPOBaHHBIH

https://m.edsoo.ru/

145

Iloemopenue. /]gyepannviii
Yeoi.
Ilepnenouxynapnocmo
Nna0CKOCmel.

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

146

KommiekcHo
CONPSKEHHBIE YNCIIA.
Moaynb KOMILJIEKCHOTO
yucna. Onepauuu
BBIYMTAHUS U JCJIICHUS

(b poHTATBHBII

https://m.edsoo.ru/

147

Kommrexkcuo
COIPSKEHHBIE YHCIIA.
Moayinb KOMIUIEKCHOTO
yucna. Onepanuu

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/
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BbIUYMTAaHUA U ACIICHUA

148

I'eomerpuyeckas
UHTEpIIpETALNs
KOMILJIEKCHOT'O YU CIIa

(hpoHTaNBHBIH

https://m.edsoo.ru/

149

Ilosmopenue.
Mmnozozpannuxu:
napanieienuneo, npuzma,
nupamuoa, naowaou ux
NnoBepxXHOCMell.

KOMOMHHUPOBaHHbIH

https://m.edsoo.ru/

150

Iloemopenue. Bexkmopul 6
npocmpancmee. [lericmeus
HAO 8eKMOpamu.
Ckansipnoe npousgeoenue
8EKMOPO8.

KOMOWHUPOBAHHBIN

https://m.edsoo.ru/

151

TpuronomeTpuueckast
(hopMa KOMIUIEKCHOTO
qHCIIa

KOMOMHUPOBaHHBIH

https://m.edsoo.ru/

152

YMHOKEHUE U JETIEHNE
KOMILICKCHBIX YHUCET,
3aIMCaHHBIX B
TPUTOHOMETPHUYECKOU
dbopme. Dopmyna Myaspa

KOMOMHHPOBAaHHbIH

https://m.edsoo.ru/

153

YMHOXEHHE U JIeTICHUE
KOMILJICKCHBIX YHCEl,
3aIMCaHHbIX B
TPUTOHOMETPUYECKOMN
¢dopme. Popmyna Myaspa

KOMOMHUPOBAHHBIH

https://m.edsoo.ru/

154

Ilosmopenue. Lununop,
KOHYC U Wap, niowjaou ux
N08EPXHOCMEN.

KOMOWHHPOBAHHBIN

https://m.edsoo.ru/

155

Iloemopenue. Obvembi
mei.

KOMOMHHPOBAaHHbIH

https://m.edsoo.ru/

156

KBanpatHoe ypaBHEHME C
KOMIIUJIEKCHBIMU
HEU3BCCTHBIMU

KOMOMHHUPOBAaHHBIH

https://m.edsoo.ru/

157

W3Bneuenune KOpHA U3
KOMITJIEKCHOTO YHCIIA.
Anrebpanueckue
YpaBHEHHSI

(bpoHTaNBHBIH

https://m.edsoo.ru/

158

Ypok 060011eHus 1
cUCTEeMaTH3aIui 3HaHUH
mo teme «KoMIuiekcarie
YHCIIaY

IpyNIOBOH

https://m.edsoo.ru/

159

Hmozo6asn konmponvhan
paboma no Kypcy
«l'eomempun»

I/IHJII/IBI/I}IyaJ'H)HI:Jﬁ

160

Ilosmopenue.
Yemuipexy2oaoHUKU.

KOMOMHHUPOBaHHbIH

https://math100.ru
/ege

161

Iloemopenue. Ilnowaou.

KOMOMHHUPOBaHHBIH

https://math100.ru
/ege
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162| Konmponvnasn paboma no VIH/INBH/Tya/bHbIi
meme «Komnnexcnole
yucaay

163| IMoBTopenue. Meroabt KOMOMHHUPOBAaHHBIA | https://math100.ru
pelleHys] ypaBHEHUH ¢ [ege
OJIHUM HEU3BECTHBHIM

164| IToBTopenue. MeTo bl KOMOMHHUPOBaHHBIA | https://math100.ru
pelIeHusl ypaBHEHU C [ege
OJTHUM HEU3BECTHBIM

165| IMoBTopenue. Meroabt KOMOMHMpPOBaHHBIH | https://math100.ru
pelleHys ypaBHEHUH ¢ [ege
OJIHUM HEU3BECTHBHIM

166| Ilosmopenue. [1o0o6HbIE KOMOMHHUpPOBaHHBIA | https://math100.ru
mpey20abHUKU. [ege

167| Iloemopenue. KOMOMHHPOBAHHEIH | https://math100.ru
Oxkpyorcnocme, [ege
yenmpanvHvle U
BNUCAHHDBLE Y2TIbl, UX
ceolicmea, BNUCaHHas u
ONUCAHHAS OKPYIHCHOCTIU.

168| IToBTopenue. [Ipuemsi KOMOMHHPOBaHHBIH | https://math100.ru
peLIeHusl ypaBHEHUM C [ege
JIByMsI HEU3BECTHBIMU

169| IToBTopenwue. KOMOMHUPOBaHHbIH | https://math100.ru
Hepasencrtsa, cuctemsl u [ege
COBOKYITHOCTH HEPABEHCTB
C OJJTHUM HEU3BECTHBIM.
Meroas! UX peleHus

170| IToBTOpenue. KOMOMHMPOBAHHEIH | https://math100.ru
HepaseHnctBa, cuctems u [ege
COBOKYITHOCTH HEPABEHCTB
C OJTHUM HEU3BECTHBIM.
MeTo bl UX pelIeHUs

171| TloBTOpEHUE. KOMOMHUPOBaHHbIH | https://math100.ru
Hepasencrtsa, cuctemsl u Lege
COBOKYITHOCTH HEPABEHCTB
C OJJTHUM HEU3BECTHBIM.
Metoasl UX peleHus

172| Tloropenue. CriocoObl 1 KOMOMHHpOBaHHKIH | https://math100.ru
METOJBI PEIIEHUA CUCTEM /ege
YPaBHEHHUH C IByMs
HEU3BECTHBIMU

173| IToeropenue. CriocoObl 1 KOMOMHMPOBaHHBI | https://math100.ru
METOJBI PEIIEHUA CUCTEM /ege
YPaBHEHHUH C IByMs
HEU3BECTHBIMU

174| Iloemopenue. KOMOMHUPOBaHHBIH | https://math100.ru
Coommowenus mesxncoy [ege
CMOpOHaMU U yenamu
mpey20ibHUKA.

175| Iloemopenue. KOMOMHUPOBAaHHBIN | https://math100.ru
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Coommuowenus mesxHcoy
CMOPOHAMU U YeNaMU

[ege

mpey2oIbHUKA.
176| Ilosmopenue. 1 KOMOMHHPOBaHHBIH | https://math100.ru

Ipasunvhvie [ege

MHO20Y2O0/IbHUKU.

OxpyoicHocmsb, OnuCanHas

OKOJI0 npasulbHo20

MHO20Y2O0IbHUKA U

BNUCAHRHAA 6 npaewleblﬁ

MHO20)Y2O0JIbHUK.

177 HOBTOpeHHe. 1 KOMOWHHUPOBAaHHBINA | https://math100.ru
N300pakenue Ha [ege
KOOPJAMHATHOM INIOCKOCTH
pEIICHU HEPABEHCTB C
JIByMsI HEU3BECTHBIMU

178 HOBTOpeHI/IC. IToaxons! k 1 KOMOWHHUPOBaHHBIN | https://math100.ru
pELIEHUIO 3a1a4 C [ege
rnapameTpamu

179 HOBTOpeHHe. TToaxompl K 1 KOMOWHHUPOBaHHBINA | https://math100.ru
PCUICHUIO 3a/1av C [ege
napameTpamu

180 HOBTOpeHI/IC. IToaxons! k 1 KOMOWHHUPOBaHHBIN | https://math100.ru
pELIEHUIO 3a1a4 C [ege
rnapameTpamu

181- | Pesep 18
198

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 Maremaruka: anre6pa M Ha4dalla MaTCMAaTHYCCKOI'o aHaJln3a, rcOMETPHUsI.

Anre0Opa u Havasia MaTeMaTuyeckoro ananusa. 11 kiacc: yue0. s

oOmieoOpa3oBar. opranu3anuii: 0a3oBbii U yriy6:a. yposau /(FO.M.Konsirus,
M.B.Tkauéa, H.E.®énoposa, M.N.111abynun) — M.: I[IpocBenieHue.

« Maremaruka: anreOpa 1 Hayajla MAaTeMAaTUYECKOTO aHaN3a, TEOMETPHSI.
['eomeTpus. 11 kiacc: yue0. aist o01ieo0pa3oBat. opranu3aiuii: 6a30BbIi U
yriyou. ypoBuu / (JI.C.Aranacsn, B.®.byty3os, C.b.Kagomiiesa u ap.) — M.:

[Ipocsemenue.
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METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

e AureOpa u Hayana MareMatudeckoro aHanuza. COOpHUK pabounx
nporpamm. 10—11 kaccel : yaeb. nmocobue a1t yuurtenen oo1ieo0pa3oBar.
opraHuzanui : 6a30BbIi U yriyos. ypoBuu / [cocT. T. A. bypmucrposa]. —
M. : IIpocBeuienue.

e Jlupaktnueckue matepuaisl 1 10-11 kiaccos (aBroper M.M.111a0yHuH,
H.E.®énoposa, M.B.TkauéBa)

e Temaruueckue Tectol Ayt 10-11 knaccon (aBropsl H.E.®DEnoposa,
M.B.Tkauépa)

e Meroaudeckue pexomenaanuu s 10 u 11 ximaccoB (aBTOpbI
H.E.®énoposa, M.B.TkauéBa)

e b.I'.3uB /lunaktnueckue marepuaisl. 11 kmace

o b.I'.3uB, B.M.Meiinep, A.I'.baxanckuit 3agauu 1o reometrpun. 7-11 Knaccel

o C.M.Caaksn, B.®.byty30B U3yuenue reomerpun B 10-11 knaccax. Kaura
JUISL YUUTEIIS.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI
N PECYPCBI CETU HHTEPHET
https://m.edsoo.ru/

Poccuiickas snexTpoHHas 1mkoja. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«SInnekc. Yueonuk» https://education.yandex.ru/home/
«SIKumacey . https://www.yaklass.ru/

doxcdopn https://foxford.ru/about

«Cupuyc. Onnaiiny . https://edu.sirius.online

«Mapkerniielic 00pa3oBaTeJbHBIX YCIYyD»

«Sunexey, «1C», «Yuu.py», «Ckaitenr», «Koasapacy,
uznarenbcTBo «lIpocsemenne» u apyrue. https://elducation.ru/
«UutepuetY pok» —. https://interneturok.ru/

OopazoBarenbHas miatdopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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JIMCT KOPPEKTHPOBKI

[NPMJIOXEHUE 1

[Ipunoxxenue

k npukazy MBOY CHI Nel9 um.M.IT1.MsbiTapeBa

HanmMeHnoBaHue y‘lC6HOl"O IpeaMETa « »

Knacc

Bcero xonmuecTBo 9acoB I COKpalICHu-d

oT

0 BHECEHUU U3MEHEHUN

B pa0ouure nporpaMmsl

Hazpanmne TEM, Ha KOTOPBIC KOJIMYECTBO OTBOJUMBIX 4aCOB COKpPALICHO:

Neri/m | Tema KonnuectBo KomnuectBo vacos 1o
3aIIAHUPOBAHHBIX ¢bakry
4acoB

1

Bcero xonmmuecTBo 9acoB IJId YIUIOTHCHUA

Hazpanue Ttem, KoTopbie OyayT YIIIOTHEHBI:

Hazpanue Ttem, KkoTopble OyayT YIIIOTHEHBI:

Norm/mt

Tema

KomnuuectBo
SaHJ'IaHI/IPOBaHHBIX
JacoB

KomnuectBo yacos 1o
¢bakry

Paccmotpeno na 3aceganuu [LIMO

IIporokomn Ne

oT







