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MNOACHUTEJIbHAS 3AIINCKA

PaGoumnu mporpamMmbl yueOHBIX KypcoB «Anrebpa u Havaia
MaTeMaTHYECKOTO aHan3ay, «['eoMmeTpus» n « BeposITHOCTh M CTATUCTHKAY
6a3oBoro ypoBHs A1 oOydatomuxcs 10 —11 kimaccoB pazpaboTaHbl HA OCHOBE
denepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEIHETO
o01ero o6pa3oBaHus, C Y46TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEIBIBISEMBIX K MATEMAaTUIECKOMY 00pa30BaHMIO, U TPAIUIIUN POCCHIICKOTO
oOpazoBanus. Peanmzarus nmporpaMM o0ecriednBaeT OBIAICHUE KITFOUCBBIMH
KOMIICTCHIIHSIMH, COCTABJISIONAMHU OCHOBY JUISI CAMOPA3BUTHS M HEITPEPHIBHOTO
o0pa3oBaHwsl, 1IETOCTHOCTH OOIIEKYJIBTYPHOTO, TUIHOCTHOTO U TI03HABATEIILHOTO
Pa3BHUTHUS JTUYHOCTH OOYJAFOIIIUXCSL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYECKOTO aHAIW3a» SBJISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpPOrpaMMe CTapiied IIKOIbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECHNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluXcsl Ha YpPOBHE, HEOOXOIMMOM JIJIi OCBOCHMS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH. B pamkax
JJAaHHOTO Kypca ydallhecsi OBJAJEBAaIOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIHUpyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOUN (opMme.

Kypc anreOpsl u Hauan MaTeMaTHueCKOro aHajan3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJIAJCHUS 3aKOHaMH (PU3UKH, XUMHUU, OHOJIOTUH, TOHHUMAaHUS
OCHOBHBIX TEHACHIUNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJE€HUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTHMMH MATeMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBAeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPIXKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W HavaJl MaTEMaTUYeCKOro aHaju3a B CTaplied MIKOJEe YdJarluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH pealbHbIX CUTYallMd W HHTEpHpeTaIuu
MOJYYCHHBIX  PEIICHHM, 3HAKOMSATCS C  MpUMEpPaAaMHU  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CrOCOOCTBYIOMIMNA (POPMUPOBAHUIO



HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 crenuduky ydeOHOH JesTeNhbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEIBHON
KOHICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYCHHBIN PE3yJIbTaT.

B ocHoBe MeTomuku OOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JAeATEIbHOCTHBIN IPUHIIUI O0y4EeHHUS.

CtpykTypa Kypca «Anredpa v Hadaja MaTeMaTUYECKOTO aHAJIN3ay BKIIOYACT
CHEQYIOIINE COACPKATECIBbHO-METOIUUECKUE JUHUM: «YHHCIa W BBIYUCICHUS,
«Dynkuuun u rpadukuy, «YpaBHeHUST U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusza», «MHoOXkecTBa U JIOTHMKa». Bce OCHOBHbIE
COAEPKATEIIbHO-METOAUYECKUE JIMHUM H3YYalOTCid Ha IPOTSHKEHUU [JBYX JIET
oOyueHus B cTapuiel IMIK0Jie, €CTECTBEHHO JOMOJHSISA APYT JIpyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TE€MaMM H  pasaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJBKY OOBEAMHSET B ce0e CoJep)KaHhe HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUTOHOMETPHUSI, MAaTEeMAaTHUYECKUN aHAIH3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvammecs OBIaJeBalOT BCE Ooiiee
IIUPOKMM MAaTEMaTUYECKUM ammapaToM, Y HUX MOCJIEeI0BaTENbHO (popMUpyeTcs U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEalbHOU
CUTyalluM, TPUMEHSTh 3HAHUA, TOJNyYCHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOTO aHaJIU3ay, IJIs PEHICHUsI CaMOCTOSITEIHbHO CHOPMYITUPOBAHHON
MAaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOTYUEHHBIN PE3YJIHTAT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHHCna U BBIYMCICHUSD 3aBEpIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHHUMaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OpPM 3alUCH JEUCTBUTEIBLHOTO YHCIA, yMEHUE
pallMOHATIBHO BBIMIOJHATH JIEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OICHUBATH
pesynbpTar. OOyuaromuyecs TOJyYarOT HaBBIKM MPUOMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
MCIMOJIb30BaHUS MAaTEMaTUUE€CKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAXKEHHUII.

Jluans «YpaBHEHUST U HEPABEHCTBA» pPEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOyuyeHuss B CTapliel IIKOJe, MOCKOJBbKY B KaXIAOM pazjeie MporpaMMbl
MIPETYCMOTPEHO PEIeHNEe COOTBETCTBYIOMUX 3amad. OOyuaromuyecs OBIaICBAOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydyeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIIEA0BAHNUN
GyHKIMA C TTOMOIIBI0 TTPOU3BOMHON, PENICHUM TPHUKJIAAHBIX 33a/1ad W 3a7ad Ha
HAaXOXXJEHUE HauOOJBIINX W HAWUMEHbIMX 3HadeHuW QyHkuu. JlanHas
colepKaTeNlbHasl JIMHHUS BKJIIOYaeT B ceOs Takke (QopMupoBaHue yMEHUI
BBINIOJIHATh Pacy€Thl Mo ¢opmysaMm, NpeoOpa3oBaHUsl UEIbIX, PalUMOHAIBHBIX,
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UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAKECHUM,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOTO U
a0CTpAaKTHOIO MBIIIICHUST Yy4aluxcs, (OPMHUPYIOTCS HaBBIKA JI€TyKTUBHBIX
paccyXlieHuid,  paboOTbl C  CHMBOJBHBIMH  (opMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHJIE PaBEHCTB W HEpaBeHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAJIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
S3bIKA HAYKH.

CopnepxarenbHo-MeToAMYecKass JuHUA «DyHKUMM W TpaduKW» TECHO
NEPEIUIeTaeTCs C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3Yy4YEeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU IJIsi peleHUs 3ajad U3 JPYruX yueOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM Oosibllloe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOpPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3sTUYHBIMU BEJIMYMHAMHU, HCCIIEOBATh TMOJMYYCHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pPa3BUTHE YMEHHM
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoOi (opme: aHaTUTHYECKOM, rpaduueckod M cioBecHo. Ero uszyuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (PYHKIUH, ONpeAeNsITh WX HAWOONBIINE W HAWNMEHBIIHE
3HAYCHUS, BBIYUCIITH MUIOMAAu (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaJIn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-IOIMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHUKE U HcKycctBe. OOywaromuecs Yy3HAIOT O
BBIAAIOLIMXCSI PE3ysbTaTaxX, MOJYYEHHBIX B XOJ€ pa3BUTUS MAaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenbHO-MEeTOANYECKas: TMHUSA «MHOXKECTBA U JOTMKa» B OCHOBHOM
MOCBSILIIEHA  JJI€MEHTaM  TEOpUU  MHOXKECTB.  [e€OpeTHKO-MHOKECTBEHHbIE
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IIPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U IPEAararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINN BCE pa3zelibl MaTeMaTUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MAaTEMAaTHYECKUE AUCUUIUIMHBI B €IHHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY NOHHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Havajla MaT€MAaTHYECKOTO AaHAIM3a» MNPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaTEMaTUYECKOTO MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEANIbHBIX CUTYALIUN, UCCIIEIOBAHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPHPETALNUN TOJyYCHHBIX PE3yNbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXAbIN
U3 Pa3JeNIoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIIOJIb3YETCs
JUISL peLeHus] IPUKIIAAHBIX 3a1a4. 1Ipu penieHun peanbHbIX MPAKTHYECKUX 3adad
ydaliecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIOJB30BATh AHAJIOTHIO, 0000IAaTh M KOHKPETHU3UPOBATh
npobnemy. [lesareabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOLECCE U3YYEHHUs BCEX TEM Kypca «Anredpa v Hagaia
MaTEeMaTUYECKOIO aHAIN3ay.

VYueOHbiit kypc «BeposiTHOCTh M CTaTUCTHUKA» 0Aa30BOr0 YPOBHS SIBIISICTCS
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoJibl. Kypc mnpenHazHaueH s (GOpMUPOBaHUA y OOydYarOIIUXCs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMS POJIU TEOPUM BEPOSITHOCTEN KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIi U3yYEHHs CIy4YalHbIX COOBITHH, BEITUYUH U
npoueccoB. Ilpu m3yueHunm Kypca oOoramiaroTcsi MPEACTABICHUS YYalluxcs O
METOJaxX UCCIEAOBAaHN U3MEHYMBOIO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTHM MaTeMaTHUYECKUX METOAOB IO3HAaHUS KaK HEOThEMJIEMON YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CopnepkaHue Kypca HAIpaBJiIEHO HA 3aKPEIJIEHWE 3HAHWM, MMOJTYYEHHBIX MPU
M3Yy4YEHUH Kypca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBA3AX MEKIY HUMM Ha BAKHBIX IIPUMEPAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAOLIErO MUPA.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CIIEYIOIlMEe OCHOBHBIE coAepxkaTenbHble JUHUU: «CiydailHble COOBITUA W
BEPOATHOCTHY, «CiTydaliHble BETMYMHBI M 3aKOH OOJIBIIUX YUCEID).

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4YeHHE TIE€OMETPUYECKOTrO H
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBhIBHBIMU aHAJIOraMU
— II0Ka3aTeJIbHBIM U HOPMAJIBHBIM PACIPEIEICHUSIMMU.

5



Conmepxxanne nuHuU «CrydailHble COOBITHS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEXIy 3HAUCHHUAMH CIy4YailHBIX BEIMYHMH, a TaKXKe 3Ta JIMHUSA HEoOXOoauMa Kak
0a3a i1 u3ydeHHs] 3aKoHa OONBIIMX Yucel — (pyHIaMEHTaIbHOTO 3aKOHa,
JIeHCTBYIOIIETO0 B TMpHUpoAEe U 0OllecTBE W HMEIOMIET0 MaTeMaTHYeCKYIO
dopmanuzanuio. CaMm 3akoH OOJBIIMX YHCEN Ipeaiaraercs B O3HAKOMUTEIbHON
dbopMe ¢ MUHMMAaNbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYallHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHMMAHUE IIKOJFHUKOB HA OMUCAHUM M HW3YYEHUHM CIy4alHBIX
SBJICHUN C MOMOILBIO HENpPEPBhIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YJENSIETCS
MOKa3aTeIbHOMY W HOPMAJIbHOMY paclpeleseHUsIM, TIPU 3TOM MPEAroIaraeTcs
O3HAKOMHTEIFHOE W3yueHHE MaTepuaiga 0e3 J0Ka3aTelbCTB TMPUMEHSIEMBIX
(dakToB.

BaxxHocTh ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPEOHETO OOIIero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKONH 3HAYMMOCTHIO METANpEeIMETHBIX |
IPEIMETHBIX PE3yJIbTAaTOB OOyUYEHHUS TE€OMETPUM B HANPaBICHUH JMYHOCTHOTO
pa3BUTHS OO0y4armuxcs, (GopMupoBaHusi (yHKIUOHAIBHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX NUCIMIUIMH. PazButne y oOydaronmxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO0 M HJEATbHOTO, XapaKTepe OTPaKCHHS
MAaTEMAaTUYECKOM HAyKOW SBIEHUW M IPOLECCOB PEAJBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYUYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yYalmxcs, a TakKe KauyeCTB MBIIIJICHUs, HEOOXOAMMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak o0OecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbINUICHHE, (HOPMHUPYEMOE TPU HU3YYCHHU OOYUArOIIHMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €ro COIMaNIbHOTO ObITHS, (opma
OTPaKEHHUSI OKPYXAIOIIer0 MHpA, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU



oOpa3amMu OOBEOUHSET pa3Hble BUIbl YUYEOHOW U TPYIOBOM J1€ATEIHHOCTH,
SBIISICTCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNUs 00pa3oBaHMs
0 CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOTH30BAaHUEM IT'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
oOyyarolmxcs CpeIHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOHTH OOIIME MAaTeMaTHYECKHUE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsl JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPUUECKHX
3HaHUAX B MPOPECCUOHATBHON AESITENbHOCTH.

JlocTkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3agadaMd  OCBOEHHS  Kypca
«I"eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMupOBaHME NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl M OCO3HAHHUE €€ B3aMMOCBS3HU C OKPY’KAIOLUM MHUPOM;

o (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENAX, TO3BOJISIONINX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIEro MUPA;

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha YEPTEXKax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHAMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpoBaHHE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3343y C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuTHE WHTEIJIEKTYaJIbHBIX 51 TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHHE (YyHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBJICHUS TI'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YYEHUHU JIPYTUX Y4EOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
FEOMETPUYECKUNM amnmapar Uil pelIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJyYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4eHMs 3a7a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NO3HAHMSI, U OIpeeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM MPOBOAUTCA 3a CUET pEUIeHUsA 3aJad Ha
CO3/laHME  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSAX OTBJICYEHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozaepkaresibHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpele€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYIIATENbHO, C
COOJIIOICHUEM MPUHIUIIA [TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYydYaroUUXCcs, pacuIupss U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM muiaHe Ha M3ydeHHE Kypca aiareOpbl U Hayajdl MaTEeMaTHYECKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenust — 170 dacos.

Ha wu3yuenue kypca «BepodaTHocTh M cTaTucTHKa» Ha 0a30BOM YpOBHE
OTBOJUTCA | Yac B HENENI0 B TEUECHHUE KaXKIOro rojaa oOydeHus, Bcero 68
y4EOHBIX YacOB.

Ha u3ydenue reoMetpun oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucaa v BBIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUYEeCKHe  Olepamuu  C
palMoHaNbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0elt U MPOUEHTOB JUIsl PEHICHUsS MPUKIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpacliiei
3HAHUU U PEaJIbHOM KU3HH.

JlelicTBuTenbHbIle yucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckre omnepauud € JEeWCTBUTENbHBIMU yuciamu. [IpuOmmxeénnHbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenmenb ¢ 1menbiM  mokazarteneM. CranmaptHas Qopma  3ammcu
JNEeUCTBUTEIBLHOIO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypayJibHOW  crereHud.  [ledictBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHT€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHUH. OCHOBHBIC
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHMe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton nHTEpPBAJIOB.

Pemenue 1ienpix u 1poOHO-pAMOHATFHBIX YPAaBHEHUN U HEPABCHCTB.

Pemienre uppanmoHaabHbIX YPABHEHUN U HEPABEHCTB.

Pelienre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHNE ypaBHEHHI U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3JIMIHbIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amganus ¢GyHkuuu. ['paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

ObnacTh ompeneneHus U MHOXKECTBO 3HaueHuM QyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHas (pyHKIMS C HATypalbHBIM U IIENIBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.

10



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4YeCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMma O0€CKOHEYHO YyOBIBAIOIIEH reOMETPpUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHue mporpeccuu st
pELIEHHUS pEeAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TIPYU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

[IpencraBineHre MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. Cpennee
apu(pMeTHYecKoe, MeIHaHa, HauOoJIbllleé W HAWMEHbIIEE 3HAYEHUSA, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) U CTy4alHbIe COOBITHS. DIIEMEHTApHBIC
coObITHS (MCX0Jbl). BeposITHOCTH Cly4ailHOTO COOBITHSA. BauM30CTh YacTOTHI M
BeposiTHOCTH ~ coObiTuii.  Cily4ailHble  OMBITBI € PAaBHOBO3MOKHBIMU
DJIEMEHTApHBIMU  COOBITHMSIMU.  BeposTHocTH  cOOBITUH B OMBITaX  C
PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTh. Y MHOXEHHE BEpPOSATHOCTEH. JlepeBO CiaydarlHOro
sKcriepuMenTa. @opMyia MoTHOM BeposTHOCTH. HezaBucumbie COOBITHS.

KomOunaropnoe npaBuio ymHoxkenus. [lepecranoBku u dakropuan. Yuciio
couetanuit. Tpeyronbuuk [lackansa. ®opmyna Ounoma HeroToHa.

bunapHbIil ciiy4aiiHblid ONBIT (MCHBITAHKE), YCIIeX U Heyaada. HezaBucumele
ucnbiTanug. Cepusi HE3aBUCUMBIX HCOBITaHUM 10 mepBoro ycmnexa. Cepusd
HE3aBUCUMBIX UCIIBITAHUN bepHyum.

Cnyuaitnas  BenuuuHa. Pacnpenenenune  BeposdtrHocteil.  [{uarpamma
pacnpenenenusd. llpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAIIBHOE.
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IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTE€peOMETpur. Touka, npsAMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeECs,
NapajulesIbHble W CKpeluBaronmecs npsamble. [lapajuienbHOCTh NpSMBIX |
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
NApAJLIENBHOCTh TPEX MPSAMBIX; NAPAICIBHOCTD MPSMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; YTOJ MEXJIy MNpsAMBIMH B IPOCTPAHCTBE.
[TapaninenbHOCTh  IIIIOCKOCTEH: IapajuleyibHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocTted. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, mapaiesenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIIEIbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
MEPIECHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JMHEWHBIM yTroJl  JIBYTPAHHOrO  yIJia.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: MNPHU3HAK IEPHNEHIUKYJIPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHeHIUKyIspax.

MHoOrorpaHHuKH

[IoHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapamnenenurnen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero csoucrsa. Ilupamumpa: nN-yronpHas nupamuzaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yceuéHHas nupamMuaa. OJIEMEHTBl Npu3Mbl W nupamuiabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MA U
NpaBWJIbHAS NHpPaMHJa; NPABUIIbHAs TPEYroJibHasg MNHUpPaMUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozexasip u ukocaap. CeueHus: IpU3Mbl M MUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETpUM B NHUPaMHJAax, lapajulejenuienax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, AMaroHaau, YTJblL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOLIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBIL.
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[Tnomans OOKOBOW TMMOBEPXHOCTH U TOBEPXHOCTH TPABWIHBHOW MHUPAMUJIbI,
TeopeMa O IUlomaau yced€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
UpPaMUIbI, TPU3MEI.

[TogoGueie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Yucia ¥ BIYMCICHUS

HarypanbHuble u niensie yncia. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrerneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXKEHHI, COAECPKAITUX JTOTaprU(MBI.

[IpeoOpa3oBaHne BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
II0KA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHUU. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPAaBHEHUM.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPealbHON
KU3HU.

DOyHKUMH U TPaPUKH

Oyuknus.  I[lepuonunueckne  QyHkuumu. I[IpomMexxyTku  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKUMUA. HaunOosnblllee u HauMeHbIIee
3HaueHUEe (PYHKIIMU HAa IPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazatenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonb3zoBanue rpa@ukoB PyHKIUN N7 PEIICHUs] YPABHEHUM U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA I HCCIENOBAaHUS TMPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimnsa

HenpepoiBHble pyHKIMU. MeTo1 UHTEPBAJIOB /1JIs PEIICHHS] HEPABEHCTB.
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[IpousBogHass Qyskuu. ['eomerpuueckuidi ©  (QUSHYECKUNA  CMBICTT
IIPOU3BOTHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIUH.  DopMmynsl  HaXOXKACHUA
MIPOU3BOJAHON CyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHON K UCCIENOBAHUIO ()YHKIIMM HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxienue HanbobIIero 1 HAMMEHBIIETO 3HaUYeHUsT QYHKIIMH Ha
OTpE3KE.

[IppuMeHEHnE TPOU3BOJHOM I HAXOXICHUS HAWJIY4llero pEUICHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Ipolecca, 3adaHHOTO
dbopmyIoii unu rpadUuKoMm.

[IepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurterpan, ero reoMeTpuyeckuid M (U3MYECKUU cMbIca. Bberuucnenue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

YucrioBble  XapaKTEPUCTUKU  CIOy4YalHbIX  BEJIMYHMH: MaTEMaTUYECKOE
OKMJIAHUE, IUCIIEPCHsI W CTAaHJAPTHOE OTKJIOHEHHWE. [Ipumepsl npuUMEHEHHs
MAaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadaX M3 MOBCEIHEBHOW JKHU3HU.
Matematuyeckoe oxugaHue OMHAPHOM Cly4yalHOUM BelIWYuHBI. MaTeMaTtndyeckoe
OKMJIAHUE CYMMBI CIy4ailHbIX BEJIMYMH. MareMaTH4ecKoe OXHUAaHue |
JUCTIEPCUsi TEOMETPUYECKOr0 U OMHOMHUAIBHOIO paclpeaeeHuil.

3akoH OOJBIIMX 4YHCET U €ro pojib B HayKe, MNPUPOAE U OOIIECTBE.
Bb100poYHBIN METO/I MCCIEA0OBAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIIy4aWHbIX BeNWYMH. [loHATHME O TJIOTHOCTH
pacrpeneneHus. 3aadn, NpUBOASIIME K HOpMAIbHOMY pacrpeaeneHuto. llonstue
O HOPMaJIBHOM PacipeieICHUN.

Tena Bpamenust

[umuHaapuyeckas MTOBEPXHOCTB, oOpasytoiue UUJIMHIPUYECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKOW MMOBEpXHOCTU. [lWimHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyroimas W OCh, IUIOMAab OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW moBepXHOCTH. KOoHyC: OCHOBaHUE U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOW TIOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolre U BbICOTa; OCHOBaHMS U OOKOBasI TOBEPXHOCTb.

Cdepa u map: HEHTp, paadyc, TUAMETP; IUIOLIAb MOBEPXHOCTU CQeEpHI.
B3auMHoe pacnonoxenue cepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
TJI0MAhL CHEpHI.

N306paxenue Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka nunmHapa u KoHyca.
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KoMmOuHanuu Ten BpalieHuss W = MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIM OKOJO cdeprl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ted. Teopema 06 00bEMe
IPSIMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM UWIMHIpA,
konyca. O0BEM Mmapa u mIomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXKAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIebHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M MPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnmenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. I[lpocreitmme 3amaun B
KOOpJMHATax. YTOJ MeX1y BekTopamMu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
BrluncieHne yrioB Mex1y MPSMBIMH U IIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIM
METO/1 IIPU PEIICHUH T€OMETPUUYECKUX 3a/1aY.
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INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpecamMcTa «MaremaTtuka» JOJIDKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCIOHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMPOTPaMMbl y4eOHOTO TIpenMeTa
«MaremaTuka» XapakTepu3yHTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUHUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUM,
IpoLenyp TpaxIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKkoe BOCIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
MPOIIIOMY U HAaCTOSIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKEHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTEeMaTUYCCKUE 3HAHUS B
WHTEpecax 370poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATHUSIX CIIOPTUBHO-03/I0POBUTEIHHOI
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTAHUE:
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TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOIIO0HUS; MHTEPECOM K
pasnuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUH BCEW KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHHEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0ieM;
OpPUEHTALIMEN HA NMPUMECHEHUE MATEMATHYECKHWX 3HAHUM IS PEIICHUs 3a1ad B
0o0JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICJICTBUU JUJIL OKPYKAIOLIEH CPEabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIIECTBEHHOM  MPAKTHUKH, MOHUMAaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KYJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBJIATH INMPOEKTHYK) M HMCCIEAOBATEIBCKYIO AECSATEIBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecneuugaronm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJcamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBeie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITUPOBATH
ONpe/eNeHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJIN3A;
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BOCIIPUHUMATh, (OPMYJIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KpUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JenaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (TIPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITHIO,
MPUBOJUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUS, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccienoBaTelIbcKiue JeHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNH MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O00BbEeKTa, SIBJIECHHUSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHHS U BBIBOJBI MO Pe3ysibTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MPEINOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nundopmarmeii:

BBISBJIATH AepULINTH MHPOpPMAIMK, JTaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, IPEACTABIATh €€ B Pa3IMYHbIX Popmax,
WLTIOCTPUPOBATH TpaduvecKH;
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2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ienue:

BOCIpUHUMATh H  (OPMYyIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pellIeHus 3a7aui, KOMMEHTUPOBATh [TOJIy4EHHBIN pe3yibTar;

B X0/ 00CYKJE€HH 3a7]aBaTh BOPOCHI 110 CYIIECTBY 00CYKIaEMON TEMBI,
poO0JIeMBI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pEelIeHus; COMOCTaBIATh CBOU CYXICHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3IMyle U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOM opme GpopMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

GopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]a4H, BHIOMPATHh CIIOCOO PEIICHHUS C

y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTpOJIb:

BJI1aACTh HaBbIKaMH MMO3HAaBaTEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IIPOHCCCOB, UX PC3YJIbTATOB;
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yjabTaTa PCUICHUSA MaTEMaTHYE€CKOMN 3aJa4u,
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e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIN U YCJIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro kypca «MaTtemaTnka» Ha ypOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl JOJDKHO OOecnedMBaTh JOCTHKEHHE CIEAYIOUIMX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepauud € palMOHANBHBIMU U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTbh MOHATUSAMU: CTEIEHb C ILEJBIM IIOKA3aTeslieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIJla uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BemonHaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U peasIbHOM KU3HH.
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MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJOBHIO 3a/ayd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEe/leNeHNs] ¥ MHOXECTBO 3HadeHWi (yHkuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpatHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN A5 pEIICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaUKu JUHEWHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Wcnonp3oBath rpaduku (QYHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXIY BEIUUYMHAMH.

Havana maTemMaTH4ecKOro aHajim3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUpMeTHUECKas U
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YObIBaoLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUM.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOTPECCUN TSI PEILIEHUS
pealibHBIX 3aJa4 MPUKIaJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SABJICHUH, NMPU PELICHUH 3aJad U3 APYTUX Y4eOHBIX
PEeIMETOB.

Yurtath ¥ CTPOUTH TAOIUIIBI U AHATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMeTHYecKoe,  MeauaHa,
HauOoJbllIee, HAUMEHbLIee 3HaUeHNE, pa3MaX MacCHBa YMCIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U CiIy4alHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTApPHBIM MCXOJ) CIy4YalHOTO OINBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYallHBIMHU COOBITHSIMH,
HaXOAWTb W CpaBHUBATh BEPOSTHOCTU COOBITHI B M3YUYEHHBIX CIy4alHBIX
HKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh COOBITHSA: TEepeceueHue U OOBbEIUHEHHE
JAHHBIX ~ COOBITUH,  COOBITHE, TPOTUBOMOJIONKHOE  JTAHHOMY  COOBITHIO;
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M0JIb30BaThCS AuarpaMMamMu Jitepa u GpopMyJoN CIIOKEHUS BEPOSTHOCTEH MpHU
peneHny 3aaa4.

OnepupoBaTh MOHATUSMHU: YCIOBHAs BEPOATHOCTh, HE3aBHCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C IOMOIIBIO INPABHJIA YMHOXCHHS, C IOMOILBIO J€peBa
CJIy4allHOT'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE NPABUIIO YMHOKEHHUS MIPU PEILICHUH 3a]1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HUCIBITAHMS, CEPHS
UCIBITAaHUM, yCleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpPUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOIO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIuu.

OnepupoBaTh  NOHATUSMM:  CIydaHas  BEJIMYMHA,  PACHPENCIICHHE
BEPOSATHOCTEN, TarpaMMa paclpeeICHuUs.

OnepupoBarh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEILICHUH
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: APATIIETLHOCTh U MEPIEHANKYIISIPHOCTD HPSIMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHUd ABYTPAHHOTO Yrija,
peOpo IBYTpaHHOrO yrIjla; JMHEWHBIM Yroj ABYIPaHHOTO YIJa; rpalycHas mepa
JBYT'PaHHOT'O yTJIa.

OnepupoBarh MOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbINA
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPAaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE M HAKJIIOHHBIE MPU3MBI, apajuieIeIUNIeabl).

OnepupoBaTh MOHATUSMU: CEKYIas MIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3Ys METO/I CIIE/I0B.

CrpouTh cC€YEHUS MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpPXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJbl MPH PpPELICHUHU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 Ha BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMSI
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TOYKaMH, OT TOYKM JO MOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJACHUE T€OMETPUUECKUX BEJIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHUYECKAE METOABl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMATHUYECKUX 3aJa4 HAa  BBIYMCIEHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMUCS TPAMBIMHA, MEXKIY NPSAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucisats 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ OpuMeHeHueM (GOpMyJl; BBIYHMCIATH COOTHOLICHUS MEXIY
IUIOMIASIMU TTOBEPXHOCTEHN, 00BEMaMU TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHUSMHU: CUMMETPUA B IPOCTPAHCTBE, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUH (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATh M HHTEPIPETHUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpEJCTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEMIECHUS], €CIIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpumeHaTs nOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPHUU B UCKYCCTBE.

[IpuMeEHATh MOJyYEHHbIE 3HAHUSA Ha IPAKTUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTteMaTU4ecku CcHOpMYyIUPOBaHHON TMpPOoOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh ITOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.

11 KJIACC

YucJa 1 BLIYUCIEHUS

OnepupoBaTh NOHATUSIMH: HATYPAIbHOE, LEJIOE YMCIO; HCIOIb30BaTh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIC MHOXKUTEIIN
JUISL PELLICHUS 3aa4.

OrnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
JoTapu(MbI.
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YpaBHeHMs U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHME M HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTEbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msbl;
OTNEpPUPOBATH MOHATUAMU: JIOTapUPMHUUECKOE YpaBHEHUE M HEPABEHCTBO; PELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IIPAKTUYECKUX 3a4a4.

HaxoauTp pelreHns: MpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MognenupoBaTh peaibHblE CUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayy,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara aareopsl.

DOyHkuuu U rpadpuku

OnepupoBaTth MOHATUAMH: [EepUoOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyMma (yHKIMH, HauOoyblliee U
HauMeEHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh UX JIf
UCCIEeN0BAHMS (PYHKIMH, 3aJJaHHOUN rpauKOM.

OnepupoBath MOHATUAMM: TpadUKH TNOKA3ATENbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (DYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N3o00pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUHN
Y WCIIOJIB30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHajIn3a

OnepupoBaTh NOHATUSIMU: HETpepbIBHAS (DYHKIMS; MPOU3BOAHAS (DYHKIIHH;
UCIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOJHON JIs1 pElIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOEHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHUSIMHU: TEPBOOOpa3HAasi M HMHTErpaj; MOHUMATH
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.
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Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOruta.

Pemarpe npukiagHple 3aJa4d, B TOM YHUCIIE COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHYCCKOTO aHAJIN3A.

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUH  CIy4yalHOM  BEJIMYMHBI 110
pacCIpeeeHUIO WA C IIOMOLIBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK IPUMEHSETCS MAaTeMaTHYECKOE OKHMIAHUE CIIyYallHOM BEJIWYMHBI HAXOJIUTh
MAaTEMATUYECKOE OKUAAHUE 110 JAHHOMY PaCIIPEIECIICHUIO.

WMeThb npeacTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTs npencTaBieHre 0 HOPMaIbHOM PacIpeacIICHUN.

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
IMAIMHAPAYECKON  TOBEPXHOCTH;  IWJIMHAP,  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHMIECKOH TOBEPXHOCTH, KOHYC; c(hepruieckasi MIOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOopMyI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy W
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

BBIYUCIISTE COOTHOMICHHS] MEXIY TUIOMAASIMU MMOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YePTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BbEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPIPETHUPOBATH M MPeoOpa30BBIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATS  EHCTBUS CIIOXKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB W
YMHOXKEHHSI BEKTOPA HA YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJJalO0T.
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[IprMeHATh IPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IMPOMU3BEIACHUE, pACKIAAbIBAaTh BEKTOPp MO JABYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pewats mpocreline reoMeTpuyecKkue 3aaadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemrarp 3amaum Ha [IOKa3aTeIbCTBO MATEMATHYECKHMX OTHOLICHHW H
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liaM WK alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IpumeHaTs nOpocTedIINEe MPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpUMEHATh TMOJNyYEHHBIE 3HAHUSA HaA IPAKTHUKE: aHAJIMU3UPOBATH PEAIbHBIE
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCcKu CPOPMYJIMPOBAHHON TPOOJIEMBI, MOJACIUPOBATH PEATbHbBIC
CUTyallMd Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIN C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeM, anmnapara ajareopbl; pemarh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC AJVITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrposbubie IIpakTHyeckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypcsbl
MHoecTBa pallMOHAJIBHBIX U
1 NEUCTBUTENILHEIX dyrcell. PalmoHalbLHEIE 14 2 0 buGnuorexa [IOK
' https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABCHCTBA
) Oyukiun U rpaduku. CTeneHs ¢ HeIbiM 6 0 0 bubnnorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuii KOpeHb N—Oi CTETIeHHU. 18 1 0 bubmmoreka [JOK
WNppaunoHainbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmysl
4 TpUroHoMeTpuu. TpuroHomeTpuyeckue 22 1 0 bubmorexa LOK
P TPHI- 1P P https://m.edso0.ru/1568aba3
ypaBHEHUS
bu6mmoteka IIOK
IT
5 OCJIEZIOBATEIIHHOCTH M IMPOTPECCUN 5 0 0 httos://m.edsoo.ru/1568aba3
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS bubnunorexa LIOK
6 - 3 1 0
3HAHUHI https://m.edsoo.ru/1568aba3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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10 KIACC BEPOATHOCTDb U CTATUCTHUKA

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mm (uu¢posbIe)
NMPorpamMmbl Bceero Kourpoasnbie IIpakTnueckue
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipencrapienue JaHHBIX U OMUCATEIbHAS 4 0 0 bubmuoreka [JOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyualiHble ONBITHI U CITy4aiiHbIE COOBITHS,
OIIBITEI C PABHOBO3MOYKHBIMU 3 0 1 bubmmorexa [TOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOIaAMH
Onepaunu HajJ COOBITUSMH, CIOKEHUE 3 0 0 bubnuoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
CITy4aitHOTO (I))HBITa do 1\2/1[ ia MIOJTHOM 6 1 0 bubmorexa HOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIT
bu6mmoreka [JOK
4 0 0
D7IEMEHTEI KOMOUHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepuu nociaenoBaTenbHBIX UCIBITAHUI 3 0 1 bubmmorexa [IOK
P A https://m.edsoo.ru/e0b7b0f1
Crny4aiiHple BETMUNHEI U PACIIPEIeICHAS 6 0 0 bubmorexa LOK
Y pactipea https://m.edsoo.ru/e0b7b0f1
9 bubnuoteka [JOK
1
O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI 5 0 httos://m.edsoo.ru/e0b7hOfL
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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10 KIIACC TEOMETPUA

Ne HaumeHoBaHuepas3aeioB U TeM Konun4yectBo 4yacos DJIeKTPOHHbIE
n/m NporpamMmmsbl Bcero Kontpoabubie IIpaktuueckue (uuppoBbie)
padoThI padoThI o0pa3oBaTe/IbHbIEpPeCypChl
bubmuorexa [JOK
B 1
BEAICHIE B CTCPEOMCTPHIIO 0 0 0 https://m.edsoo.ru/1c209e37
[Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 0 bubnnoreka [HOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
IleprieHAMKYIAPHOCTD NPSIMBIX U 12 0 0 bubnnoreka [JOK
MIJIOCKOCTEH https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
10 1 0
Vsl MeXay NpsSIMBIMU U IIJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
M 11 1 0
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
1
OOBEMEI MHOTOTPAHHHKOB o 0 https://m.edso0o.ru/1c209e37
[ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 4 1 0 ngg;lrifgszggﬁczogew
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOIT'PAMME

29




11 KIIACC AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

KounyecTBoYacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudpossIe)
n/n NPOrpamMmbl Bcero Kourpoasnbie IIpakTnueckue P
o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypcesbl
CreneHsp ¢ palOHaJIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 0 bubmorexa LOK
YHIIHL https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas QyHKIIHS.
2 HOFapI/IiMI/I‘leCKI/IC (byaB:eHI/m u 12 0 0 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronoMmerpuueckue HKIOWHU U UX
3 rpa(bmcn TTpI/IFOHOMe (bquecIIIcHe 9 1 0 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bubnunoreka LIOK
4 IT T i 24 1
POUSBOAHAA. LIPHMCHEHHC HPOHIBOAHOM 0 https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
141
> HTETpail 1 €10 npuMeHem o 0 0 https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
y CHeremst ypasHeHHil 12 1 0 https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
7 H 6 0 0
FLYPAIBHBIC M [EIIRE THCTE https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 0 bu6muoreka [IOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC BEPOATHOCTDb U CTATUCTUKA

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne o/ P Konrpoabnubie | IlpakTHueckue (mupp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MaremaTH4ecKO€e OKHUIAHUE CIYyYANHON bubnnoreka HOK
1 4 0 0
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jlucniepcus 1 cTaHIapTHOE OTKIOHEHHUE 4 0 1 bubnunoreka [JOK
CIIy4allHOM BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3aon Gonputmx Hces 3 0 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE Ci1yyaliHbIE BETMYUHbI 2 0 0 bubnuorexa [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 0 1
OPMAIBHOS pactipeienemn https://m.edsoo.ru/5fbc5dcl
5 IToBTOpenue, 00o0IEHNE U 19 5 0 bubmmorexa [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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11 KIACC TEOMETPHUA

KonuyecrBo 1yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jesioB U TeM
Ne i/m Kontpoabubie IIpaktuueckue (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEpPeCypChl
bubmuoreka [JOK
1 T 12 0 0
e1a BpatieHu https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
2 0 5 1 0
OOBEMbL T https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
3 B 10 1 0
€KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 0 bubnnoreka [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

KoanuectBo yacos DJIeKTPOHHbBIE
N Tema ypoka Kourpoububie IIpakTHyeckue Aata tupposLIe
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThbI pecypenr
MHOXECTBO, OIICpalliy Hal

1 MHOKECTBAMHU. I[I;/)IarpaMMH 1 0 0 bubmmorexa LIOK
Siinepa—Beia https://m.edsoo.ru/746d5dce
PannonaneHbIe yncna.

5 OOBIKHOBEHHBIC U JCCSITHYHBIC POOH, 1 0 0 bubnnoreka [JOK
MIPOIICHTHI, OECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOANYECKHE 1podu
Apudmerrueckue onepanum ¢

3 panMoHATBHBIMH YHCIIAMH, 1 0 0 bubnnorexa [JOK
npeoOpa3oBaHMs YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPA)KCHU I
[Tpumenenue apobeii 1 IPOIEHTOB IS

4 pelieHust MPUKIAIHBIX 3314 U3 1 0 0 bubnnorexa [JOK
Pa3IMYHBIX OTpacieil 3HAaHUU 1 https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
[Ipumenenue apobeii 1 IPOIEHTOB IS

5 peuIeHust NpUKIaaHbIX 3314 U3 1 0 0 bubmmoreka [JOK
Pa3IMYHBIX OTpacieil 3HaHUU 1 https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU

6 JleficTBUTENbHBIC YHCTIA. 1 0 0 bubmuoreka [{OK
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PaI_[I/IOHaJ'H:HBIC " UppalliOHAJIbHBIC
qucjia

https://m.edsoo.ru/2f36a36f

¢byukuuu. Hynu ¢pynkuunu.
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7 CraproBast KOHTpOJILHAs paboTa 1 bubmorexa HOK
P P P https://m.edsoo.ru/a97a12d9
[TpuGnuxEHHBIC BEIYUCIICHHUS,
8 MpaBuJIa OKPYIVIEHUS, IPUKUIKA 1 0 bubmorexa HOK
P Py - TIPHKAA . https://m.edsoo.ru/ch723fbd
OIICHKA pe3yJibTaTa BIYHUCICHUI
9 ToxkaecTBa B TOXKICCTBSHHBIC 0 bubnunoreka LIOK
peoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
bubmuoreka [{OK
1
0 YPaBHCHHE, KOPCHE YPaBHCHHS 0 https://m.edsoo.ru/11ac68be
bubnunoreka LIOK
11 H 0
CPABEHCTRO, PCLICHHC HEPABeHCTBA https://m.edsoo.ru/50bdf26d
Meton untepBanos. CaMocToATEIbHAS bubnuoreka [IOK
12 0
pabora https://m.edsoo.ru/775f5d99
Pemenue menbix 1 1poOHO-
13 a I/IOHaJ'II:HBIX aIlili{eHHﬁ i 0 bubmorexa [JOK
patl yp https://m.edsoo.ru/6ec7al07
HEPABCHCTB
KonTponbHas pabota mo Teme
"MHOXeCTBa pallMOHAJIbHBIX U
14 CMCTBUTEIIbHBIX YHCET 1 bubmorexa [JOK
. ) https://m.edso0.ru/1914a389
PanmonansHble ypaBHEHUS U
HEpaBEHCTB"
15 OyHKIHSI, CIIOCOOBI 3aJaHus QYHKITUH. 0 bubnuotexa [JOK
B3aumHo obpaTHbIe HyHKITUN https://m.edsoo.ru/226eeabf
I'paduk pysxmuu. O6nacTs
paduk pymku . bubmmoreka [IOK
16 oTpesieNIeHUs] 1 MHOXKECTBO 3HaYSHHH 0

https://m.edso0.ru/763e75ee




HpOMe)KYTKI/I 3HAKOIIOCTOSAHCTBA

N N bubnuorexa [{OK
17 4 0
CTHBIC  HEUETHEIC (yHKLUH https://m.edsoo.ru/ff4564ad
CreneHs ¢ LeTbIM [10Ka3aTEIEM.
18 CrangaprHas hopMa 3arucu 0 bubmmorexa [JOK
. P p https://m.edso0.ru/66446d3e
JEHCTBUTENBLHOTO YnCiIa
Hcnonp3oBanne moaxoasameit Gopmbl
3aIUCH JICHCTBUTENBHBIX YMCEI IS
19 SIICHUS MPAKTHYECKUX 3a71a4 1 0 bubmorexa LIOK
P P https://m.edsoo.ru/6eadc6fl
MPEJCTaBICHNUS JaHHBIX.
CamocrosTenbHas paboTa
Crenennasi GyHKIHUS C HATYPAIbHBIM H
20 SJIBIM noxiZTeJiM Eé CB}:)I;ICTBa u 0 bubmmorexa LIOK
1 ' https://m.edso0.ru/3f25a047
rpadux
21 Apudmerndeckuii KOpeHb 0 bubnnorexa [JOK
HaTypaJIbHOW CTEIEHU https://m.edso0o.ru/d82c36d4
99 Apudmernueckuit KOpeHb 0 bubmmnoreka HOK
HAaTypaJIbHOU CTENEHU https://m.edsoo.ru/fe7fc4db
93 CgoiicTBa apuPMETHIECKOTO KOPHS 0 bubnnorexa [JOK
HaTypaJIbHOW CTEIEHU https://m.edsoo.ru/d0f0b260
24 CoiicTBa apu(MeTHIECKOro KOpHs 0 bubnnorexa [JOK
HATypaJbHOW CTENIEHU https://m.edso0.ru/c3389865
o5 CoiicTBa apu(hMeTHIECKOTro KOpHS 0 bubnuotexa [JOK
HAaTypaJIbHOU CTENEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBust ¢ apupMeTHIECKUMU 0 bubmuorexa [IOK
KOpHSIMH N—OU CTEIIEHH https://m.edso0.ru/54b815c5
27 JlelicTBus ¢ apuMeTHIeCKUMU 0 bubmuoteka [IOK
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KOPHIAMU N—oi1 cTeIeHn

https://m.edsoo0.ru/83105a0e

28 JlevicTBus ¢ apuMeTHIECKUMU 0 bubmunoreka [JOK
KOpHSIMHU N—OU CTEIICHU https://m.edsoo.ru/2ablc7bc

29 JleiicTBus ¢ apuMEeTUUECKIMHU 0 bubnmnoreka HOK
KOpPHSIMU N—OM CTENEHU https://m.edsoo.ru/each053c

eiicTBUA C apuPMETHUIECKUMHU
30 fOpHSIMI/I n—og C?‘CHCHI/I. 0 bubmorexa [IOK
https://m.edsoo.ru/8a5ada51

CamocrosrenbHas pabora

31 Pemenue nppannoHaibHbIX 0 Bbu6moreka [JOK
YpPaBHEHUU U HEPABEHCTB https://m.eds00.ru/69106ae7

32 Pemenue nppanmoHanbHbIX 0 bubnnorexa [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edso0.ru/9362fea9

33 Peurenue nppamoHanbHbIX 0 bubmmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne nppanoHanbHbIX 0 bubmmnoreka HOK
YpPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenne nppannoHaibHbBIX 0 bubmuoteka [IOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoiicTBa 1 rpaduKk KOpHs N-oi 0 bubnuoreka [IOK
creneHu. CamocTosiTenbHas paboTa https://m.edsoo.ru/ebOcc5e3

37 CgoiicTBa u rpaduk KOpHs N-0it 0 bubnnorexa [JOK
CTEIICHH https://m.edsoo.ru/5f29b9b5
KonrtponsHas pabora no teme
"ApudpmeTnueckuilt KopeHb N—oi bubmuorexa [IOK

38 1
crenenu. MppannoHanpHble https://m.edsoo.ru/f13af630
YpaBHEHUs U HEpAaBEHCTBA"

39 CuHycC, KOCHHYC U TAaHT€HC YHUCIIOBOIO 0 bubmuoteka [JOK
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aprymeHra

https://m.edsoo.ru/5f605ed0

40 CuHyc, KOCHUHYC ¥ TaHT'€HC YUCJIOBOTO 0 bubnmnoreka HOK
aprymeHTa https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC bubnmnoreka HOK

41 0
YUCJIOBOT'O apryMeHTa https://m.edsoo.ru/b8f5d49a
ApKCUHYC, apKKOCHHYC U apKTaHI'€HC

42 LII/]SCJ'IOBO};O apr MeHTZ ' 0 bubmmorexa LIOK

Pty ' https://m.edsoo.ru/f1ff9220
CamocrosTenbHas paboTa
Tpuronomerpuyeckas OKpyKHOCTb,
43 0111) e eneHHT: T I/IFOHOMepyI/I‘-IeCKI/IX 0 bubmmorexa LIOK
pea . p P https://m.edsoo.ru/6df195a0
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronome ecKas o OCTb,
44 05 I/Ier :neh:n:: :anij)szyi{IZCKTI;fx 0 bubmmorexa LIOK
pea . p P https://m.edsoo.ru/6b61c578
(YHKIMI 9HACIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUE bubnnorexa [JOK

45 0
hopMyIbI https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKUE bubnmnoreka HOK

46 0
bopmyiibl https://m.edsoo.ru/fcdd2a2e
OCHOBHBIE TPUTOHOMETPUYECKHE bubmuoteka [IOK

47 0
(bopMyIIbI https://m.edsoo.ru/b8a0ff2f

48 OCHOBHBIE TPUTOHOMETPUYECKUE 0 bubnmnorexa [JOK
¢dbopmynbl. CamocTrosiTenbHas paboTa https://m.edso0.ru/12d1413c

49 [Ipeo6pa3zoBanue 0 bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
[Ipeo6pa3zoBanue bubmuoreka [IOK

50 . 0
TPUTOHOMETPUUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d

51 IIpeoOpasoBanue 0 bubmuoteka [JOK
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TPUTOHOMETPUYECKHUX BBIPAXKECHUN

https://m.edsoo.ru/1f4655da

[TpeobOpaszoBanue

bu6nmoreka [IOK

52 0
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
[IpeobpazoBanue
53 TPUTOHOMETPUYECKHUX BBIPAXKEHUN 0 bubmorexa LOK
P P P ' https://m.eds00.ru/8fa598b5
CamocrosrenbHas pabora
54 Pewrenne TpuroHoMeTpudecKkux 0 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/6baefe19
55 Pemenue TpuroHomMeTpuuecKux 0 Bbu6moreka [JOK
YpaBHEHUI https://m.edsoo.ru/a1f8d141
Pemenue TpuroHoMeTpruUECKUX bubnnorexa [JOK
56 . 0
YpaBHEHUI https://m.edso0.ru/65a0f2d0
57 Pemenne TpuroHoMeTpruuecKux 0 Bbu6moteka [JOK
ypaBHEHUH https://m.edsoo.ru/0d8a770d
58 Pemrenne TpuroHoMeTprU4ECKUX 0 bubmmnoreka HOK
YpaBHEHUI https://m.edsoo.ru/cec28774
ITpoBepounas paboTa o Teme:
59 <<§GHIGII)-II/IG T I/III)“OHOMCT MICCKUX 0 bubmmorexa [IOK
. P P https://m.edsoo.ru/e6eec650
ypaBHEHHID»
O6o006uienne no TemaM "OCHOBHBIE
60 TPUTOHOMETpHUECKUE (POPMYIIBI 0 bubmmorexa [IOK
P P PMYIBL. " https://m.edsoo.ru/ae44ac4c
TpuronomeTpuyeckue ypaBHEHUS
b K
61 Bcepoccuiickas npoBepouHas paboTta 1 hgg?;&fg;gﬁ 1h46a8228
O0001enue, cucTeMaTH3alusa 3HaHUH
but6mmorekxa [IOK
62 3a Kypc ajnreOpbl U Hayail 0

MaTeMaTudeckoro aHanm3a 10 kiacca
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Apudmernueckas ¥ reoMeTprUIeCcKas
63 nporpeccuu. Mcnonab3oBaHue 1 0 0 bubnmnoreka HOK
MPOTrPECCUU ISl PEIICHUS PEATbHbBIX https://m.eds00.ru/33e6629
3a/1a4 MPUKJIAAHOTO XapakTepa
bu6nuoreka [IOK
64 14 0 1 1 0
TOTOBAL KOHIPOIBHAN paboTa https://m.eds00.ru/d36669f8
beckoneuno yopIBarorias
65 reomerpuyeckas nporpeccusd. Cymma 1 0 0 bubnnorexa [JOK
O0ecKOHEeYHO yObIBaromIeit https://m.edsoo.ru/1cbf72bl
T€OMETPUUYECKON TTPOTPECCUH
bubmuoreka [{OK
66 o 1 0 0
OpMYJIa CHOYHPIX HPOUCHTOB https://m.edso0.ru/538fc437
[ToBTOpEeHME, 0000IIEHNE 1 bubnnorexa [JOK
67 . 1 0 0
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/c2627eca
O0001menue, cucreMaTH3amusa 3SHAHUH
68 3a Kypc aiareOpsl U Havyal 1 0 0 bubmorexa LOK
P P https://m.edsoo.ru/49f1b827
MaTemaTuueckoro aHanusa 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOIT'PAMME
10 KITACC BEPOATHOCTBb U CTATUCTHUKA
KoanuecTBo yacos
e KOHTDOML Jara DJIeKTPOHHbIE
iy Tema ypoka B P MpakTuueckne oo uugposbIe
cero Hmﬁe padoThI y o0pa3oBaTejibHbIE
padoTsI pecypesi
1 [IpencraBneHue JaHHBIX C TOMOIIBIO 1 0 0 but6mmoreka [IOK

TaOJIUI] U TUarpaMm
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Cpennee apudmMeTHuecKoe, MeIMaHa,
HanOOJIbIIEE U HAMMEHBIIIEE

3HAYEHUS, pa3Max, TUCIepCHus 0 buGmuorexa LIOK
P ’ peHd, https://m.edsoo.ru/dd00738d
CTaHJapPTHOE OTKJIOHEHHE YHCIOBBIX
Ha0OpoB
Cpennee apudmernueckoe, MeuaHa,
HauOOoJbIIIee U HANMCHBIIIEE
3HAYEHUS, pa3Max, TUCIEPCHUs 0 buGnuorexa LIOK
P ’ peHd, https://m.edso0.ru/98645f6¢c
CTaHJapPTHOE OTKJIOHEHHE YHCIIOBBIX
HabOpoB
Cpennee apudmeTnueckoe, MeIuaHa,
HauOoJbIIIee U HANMEHbIIIEe
3HAUYEHUS, pa3Max, TUCTICPCHUs 0 Bubmorexa LOK
b ’ peud, https://m.edso00.ru/7¢9033a8
CTaHJIaPTHOE OTKJIOHEHHE YHCIOBBIX
HabOpOB
Cry4aifHble SKCTIEPUMEHTHI (OIBITHI
u 0311 yalHbIC CO6BI;)TI/I$I ( ) 0 Bubmorexa LOK
y ' https://m.edsoo.ru/347c1b78
DnemeHTapHble COOBITHS (MCXObI)
BeposiTHOCTB ciTydaifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX C 0 bubmmnoreka HOK
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU https://m.edsoo.ru/64d75244
COOBITUSIMH
Omnepanuu Haa COOBITHSAMHU:
nepeceveHue, 00beTMHEHNE 0 bu6nunorexa LIOK
COOBITHI, TPOTUBOMOJIOXKHbIE https://m.edsoo.ru/221c622b
coObITud. JlnarpamMmmsl Ditnepa
Omneparuu HaJ COOBITHAMU:
nepecedeHme, 00beAMHEHNE 0 bubnunorexa LIOK
COOBITHH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammbl Ditnepa
. but6mmorekxa [IOK
dopMyna CI0KEHHUsS] BEpOSITHOCTEH 0
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YcioBHas BEpOSATHOCTh. Y MHOKEHHUE

bub6nmoreka [IOK

10 BEPOATHOCTEN. JlepeBO CiIy4yaliHOTO 0 https://m.eds00.ru/9a408d25
JKCIIEPUMEHTA
o |cmas oo, Yoo ; B LOK
P AP y https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
| e, Susovem ; B LOK
p e Y https://m.eds00.ru/47fb6b11
SKCIIEPUMEHTA
. bubnunoreka LIOK
13 dopmy.ia MOHO BEPOATHOCTH 0 https://m.edso0.ru/15941bec
. bubmuoreka [{OK
14 Popmyza MOIHOH BEPOATHOCTH 0 https://m.edsoo.ru/a9ec13c8
15 ®dopmyna MOTHONW BEPOATHOCTH. 0 bubmmorexa [JOK
He3zaBucumele coObITHS https://m.edsoo.ru/e3dd5ac9
bubnunoreka LIOK
16 Kontponbnas pabora 1 https://m.edsoo.ru/29dc6ch9
17 KomOunaTopHoe mpaBuiio 0 bubmmnoreka HOK
YMHOXKEHUS https://m.eds00.ru/2270cf70
18 BeposiTHOCTB ciTydaifHOTO COOBITHS. 0 bubmmnoreka HOK
ITpakTrnyeckas pabora https://m.edsoo.ru/5e8fa94a
bubmmoreka IIOK
. IlepecTanoskn 1 Qaxropuan 0 https://m.edsoo.ru/d58ce6d1
. bu6mmoreka IIOK
20 Hueno coueranmii 0 https://m.edso00.ru/7904dfb0
21 Tpeyronbuuk Iackansa. @opmyna 0 bu6muoreka [JOK
6unoma Herorona https://m.edsoo.ru/fa47998f
bunapHsIii cIy4alHBIN OIBIT
(ucmpITaHue), ycrex U Heynaya.
22 HezaBucumeie ucneiranus. Cepust 0 bubmmorera [IOK

HE3aBUCHMBIX UCIIBITAHUN JI0
MepBOro ycrnexa
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23 Cepus HE3aBUCHMBIX UCTIBITAHUN 1 0 bubmmoreka [JOK
bepnynu https://m.eds00.ru/e9572a68
Cepusi HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTrueckas padoTa ¢ 1 0 bubnmnoreka HOK
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TalJInI
. bubnunoreka LIOK
25 Coryuainas BeuauHa 1 0 https://m.edsoo.ru/639be9aa
2% Pacnipenenenuie BeposiTHOCTEM. 1 0 Bbu6mmoteka [IOK
Jnarpamma pacnpenesieHus https://m.edsoo.ru/6dc7ff39
27 CyMmMa ¥ IpOoU3BEACHUE CITy4alHbIX 1 0 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/51b7ed5f
28 CyMmMa 1 IpoU3BEACHUE CITy4alHbIX 1 0 Bbu6motreka [JOK
BEJIMYMH https://m.edsoo.ru/c2757cc3
n o
20 ancnereoverpiccroen ) 0 uGmorera LIOK
p https://m.edsoo.ru/91e08061
OMHOMHUAITBHOE
n .
0 ancne reoverpmicccoeu ) 0 Bu6miorera LLOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAIBHOE
31 [ToBTOpenue, 0600IIEeHNE U 1 0 bubnmorexa LIOK
CHCTEMATHU3AIINs 3HAHUI https://m.edsoo.ru/0f4d3cd7
30 [ToBTOpEeHue, 06001IeHNE 1 1 0 bubnmorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/e0la3dc4
bubnmorexa LIOK
33 HToroBast KOHTpOJIBbHAS paboTa 1 1 https://m.eds00.ru/a985ae79
34 [ToBTOpEeHUEe, 06001IeHNE 1 1 0 bubnunorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/lddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34 2

[TPOTPAMME
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10 KIIACC TEOMETPUA

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kourpouabsnbl  IIpakTnueckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, IpsiMasi, MJI0CKOCTb,
npoctpaHcTso. [IpaBuna
bubnunoreka LIOK
M300paXeHUS HA PUCYHKAX: 1 0 0

https://m.edsoo.ru/aecc77cd

U300paxeHus MI0CKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka

[TonsaTHs: nepecekaromuecs
bu6mmoreka IIOK

) 1 0 0
FITOCKOCTH, HEPECCHATOMMECH npAMa https://m.edso0.ru/2d8a9c99

" IJIOCKOCTb

[TonaTHs: nepecekaromumecs
bubnuoreka [{OK

1 0 0
FITOCKOCTH, HEPECEATOMMECH HpAMad https://m.edsoo.ru/db685e73

" IIJIOCKOCThb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,

n300pa’keHre MHOTOIPaHHUKOB Ha 1 0 0 bubmuoteka [IOK
PUCYHKAaX, HAa IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanbHble cBefieHus: 0 Kyoe u

bubmuoreka [{OK

NUPaMHUJIE, UX PA3BEPTKU U MOJIETIH. 1 0 0

https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAHHUKOB
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HauanpHble cBenieHUs 0 KyOe u

bu6nunorexa LIOK

6 NUpaMHUIe, X Pa3BEPTKU U MOJEIH. 0
PDAMUIE, 11X passep A https://m.eds00.ru/3d8ffd32
CeueHHUsI MHOTOIPAHHHUKOB
TTousTre 00 aKCHOMATHYECKOM
7 [IOCTPOEHUU CTEPEOMETPUN: AKCHUOMBI 0 buGnuorexa [IOK
p p Thui: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBHS U3 HUX
TTousTre 00 aKCHOMATHYECKOM
8 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 0 buGnuorexa [IOK
p p TP https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIEACTBHSI U3 HAX
TTousTre 00 aKCHOMAaTHUYECKOM
9 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 0 bubnnorexa [JOK
P P TPHI https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBHSI U3 HAX
[TousiTre 00 AKCHOMATUUYECKOM
10 [IOCTPOEHUU CTEPEOMETPUN; AKCUOMBI 0 Bubmiorexa OK
p P TPHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBHSI U3 HUX
B3aumHoe pacmnonoxeHue mpsmMbIX B
11 IIPOCTPAHCTBE: MepeceKaromuecs, 0 bubmmnoreka HOK
NapajuieJIbHbIE U CKPEILHUBAIOIIUECS https://m.edsoo.ru/1a2520f6
npsIMbIe
[TapamiensHOCTE NPAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
12 napasuiesibHble 15 SIMI:;IC B 0 bubmorexa HOK
P P .. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAJUIETLHOCTD TPEX
TPSIMBIX
[TapayeabHOCTh NPSIMBIX U
13 IIJIOCKOCTEH B IIPOCTPAHCTBE:! 0 bu6muoreka [JOK

[TapamienbHOCTE IPAMON U
IIJIOCKOCTH
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14 VYTI1Bl ¢ COHANpPaBIEHHBIMU 0 bubmmoreka [JOK
CTOpOHAMU https://m.eds00.ru/9f4071b9
Yroa Mexay npsiMbIMU B Bu6muoteka [JOK
15 0
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMHU B bubnmnoreka HOK
16 0
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTD MIOCKOCTEH: 0 bubnmoreka [JOK
[apajuiesIbHbIE TIIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnnorexa [IOK
18 CBoiicTBa napajyIeNbHBIX IUIOCKOCTEN 0 https://m.eds0o.ru/e504d656
[Ipocreiire npoCTpaHCTBEHHbBIE
19 (1)11/:1“ bl HQ HHOiKOZli)FH' TeTpad 0 buomiorexa LIOK
P + TETpasp, https://m.edso0.ru/4a28dc02
KyO, mapauienenumnes
. bubnnorexa [JOK
20 Hoctpoerte cedermit 0 https://m.edsoo.ru/1d434dOf
[TocTpoenue ceueHuii. bubmmnoreka HOK
21 0
CamocTrosrenbHas padora https://m.edsoo.ru/ec26fe5d
KonTponbHas pabora no teme
99 "[Ipsimble U TIOCKOCTH B 1 bubmuoteka [IOK
npoctpaHcTie. [lapaisiensHOCTh https://m.edsoo.ru/9a0a%e56
IPSIMBIX U IJIOCKOCTEH"
IleprieHAMKYISPHOCTD NPSAMOUN U
23 HJI(I))CKO(;I"[FI/I'}I/:Ie Ij'IeH WK lJ:)'IH HbIE 0 bubmmorexa LIOK
- HEPTICHAKY AP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [IpsimMble napaienbHble U 0 bu6muoreka [JOK
NEPIEHAUKYIISPHBIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienpHble U 0 bubmmoreka LIOK

https://m.edsoo.ru/ba545966
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NEPNCHANUKYIIAPHBIC K IIJIOCKOCTH

[Ipu3Hak nepneHauKyIspHOCTH

bu6nmoreka [IOK

26 0
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/f85bfc46
[Tpu3Hak nepreHIuKyISpHOCTH

27 1| pﬂMoﬁ u HJII)OCKSICTI/Iy ’ 0 bubmorexa LOK

p ' https://m.eds00.ru/79165d15

CamocrosrenbHas paboTta

98 Teopema o npsimoit 0 bubnmoreka [JOK
NEePHEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit 0 Bbu6moreka [JOK
MEPIECHINKYISPHON TIIIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npsmMoi bubnnorexa [JOK

30 . 0
NEePIEHAUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYISIp U HAKIOHHBIE:

31 a(i:TOHil/IeyOT IT)OIJKI/I 0 TUIOCKOCTH 0 bubmmorexa [JOK
P f[ ’ https://m.edsoo.ru/33c477d3
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH
[TepnieHIUKYISp U HAKIIOHHBIC:

32 afCTOSIEI/IeyOT IT)OHKI/I 0 IUIOCKOCTH 0 brbmmorexa [IOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosHuE OT MPSIMOM 0 TIOCKOCTH
[TeprieHIUKYISp U HAKIIOHHBIC:

33 acpcmﬂineym IT)OIIKI/I 0 IJIOCKOCTH 0 bubmmorexa [JOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUAE OT MPSMOM JI0 TIOCKOCTH
[leprieHAUKYISIp U HAKIOHHBIE:

34 a(iTOSIiI/IeyOT IT)quI/I 0 IJIOCKOCTH 0 bubmmorexa [JOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTosiHAE OT MPSMOM JI0 TIOCKOCTH

35 YTrasl B IPOCTPAHCTBE: YTOJI MEXIY 0 bubnuotexa [JOK
MPSMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yTo, TUHEHHBIN yToJ 0 bubnuotexa [JOK
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JBYTPAHHOIO yria

https://m.edsoo.ru/5faOb3ce

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl

bu6nmoreka [IOK

37 0
JIBYI'PaHHOI'O yTIila https://m.edsoo.ru/c7c777ed
[leprieHANKYISAPHOCTD IIOCKOCTEH:

38 MPHU3HAK NEPIECHIUKYIIIPHOCTH IBYX 0 bubmorexa LOK

p Up AHIY P By https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[leprieH IMKYISIPHOCTD IIJIOCKOCTEH:
39 I IESHEIKH neyneg HKYISIPHOCTH ABYX 0 bubmorexa [IOK
P “p AHEYAP HBY https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[IepnieHAMKYIAPHOCTD IIOCKOCTEN:

40 MPU3HAK NEPIECHIUKYISIPHOCTH ABYX 0 bubnunoreka LIOK
miockocteit. CamocTosTenbLHas https://m.edsoo.ru/ba75dc57
pabora

41 Teopema o TpEX mepneHINKYIIpax 0 bubmorexa [IOK

p p PHCHMKY AP https://m.edsoo.ru/e4972cdc

42 TeopeMa o TpéXx NeprneHINKYIIpax 0 bubmorexa HOK

P P PTCHAMKY AP https://m.edsoo.ru/52188a7d
. bubnuoreka [{OK
43 T 0
COpeMa O TPeX HEpHIeH Iy Lipax https://m.edso0.ru/9f246736
KonTponbnas pabota mo rTemam

44 "IlepneHIMKYISIPHOCTD MPSIMBIX U 1 bubmuoteka [IOK
miockocteil" u "Yriael MeXIy https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TUIOCKOCTSIMH"

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPaHHUKA,
bubnunorexa LIOK
45 BBIIYKJIbIE U HEBBIITYKJIbIE 0

MHOTOTPaHHUKU, pa3BEPTKA
MHOTOTPaHHWKA

https://m.edsoo.ru/2d24e873
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[Tpusma: N-yroypHas npu3Ma; rpaHu v
OCHOBaHUS MIPU3MBL; IIpsIMAst U

bu6nuoreka [IOK

40 HaKJIOHHAs TPU3MBbI; OOKOBas 1 0 https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTH MPU3MBbI

47 [Tapannenenunen, npsAsMOYTOJIbHBII 0 bubnmoreka [JOK
napa’suiesienuIie]l U ero CBOMCcTBa https://m.edsoo.ru/8a7be683
[Mupamua: N-yrojibHasi NUpaMuaa,

TpaHU ¥ OCHOBAHUE MTUPAMUJIBI;
48 OOKOBas U MOJIHAsI IOBEPXHOCTh 0 bubmorexa LIOK
B https://m.edsoo.ru/fblcd0a5
MUPAMU/IbI; IPABUJIbHAS U yCeUEHHAs
nupamusa
[IpaBusIbHBIE MHOTOTPAHHUKHU:
MOHSTHE TTPABUIILHOTO

49 MHOTIOTpaHHMKA; IPaBUJIbHAS IpU3Ma 0 Bu6mmoreka [JOK
Y NpaBWIbHAs MUPAMUIA; https://m.edsoo.ru/074c8865
MpaBUJIbHAS TPEYTroJbHAs MUpaMUAA
Y TIPAaBUIIBHBINA TETPadAp; KyO
IIpencraBinenue o mpaBUIIbHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, 0 bubmorexa LOK

https://m.edsoo.ru/a0fddsbf
JOJIEKAdP U UKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPHS OTHOCUTEIIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI 0 bubmmnoreka HOK
CUMMETPHUU B IUPaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajienenuneaax, npaBUiIbHbIX
MHOTOIPAaHHHUKAX

59 Brruncnenue 3eMeHTOR 0 but6mmoreka [IOK

MHOTOTPaHHHUKOB: p&Opa, IUaroHai,
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YTJIbI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOU

53 MPU3MBI, TUIOIIA[b OCHOBAaHUI 0 bubmmorexa [JOK
p ’ e . ’ https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH
NPSMON MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIIbHOU
54 MUPAMH/IBI, TEOpEMa O TUTOIIAIN 0 bubmorexa LIOK
p o p A https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
MTUPAMU/IBI
55 KonTtponbsHast pabora o Teme 1 bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
IT
56 onsTHe 06 00nEMe 0 https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
;
> OOBEM NHpaMHAL 0 https://m.edsoo.ru/235171b3
N bubmuoreka [IOK
58 06 0
DEM THpaMIH https://m.edsoo.ru/f47dfefd
N bubmuoreka [IOK
59 OObEM nHpavH s 0 https://m.edso0.ru/79c10312
O6bémM nupamuibl. CaMocTOATEIbHAS bubmmnoreka HOK
60 0
pabora https://m.edsoo.ru/2faadc3f
N bubnuotexa [JOK
61 06 0
DEM TIPHIMBL https://m.eds00.ru/79853608
N bubnuotexa [JOK
62 0
OObeM Mpu3MEI https://m.edso0.ru/1e053890
63 OO0BEM TTPU3MBI 0 bu6mmoreka [JOK
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KonTponbhas pabota no teme

https://m.edsoo.ru/482d3f51
bubnunorexa LIOK

o4 "OO0BEMBI MHOTOTPAHHUKOB" 1 1 https://m.edso00.ru/28a6573c
[ToBTopenue, 06001IEeHNE
65 CHUCTEeMaTH3aIMs 3HAHHH. 1 0 bubnuorexa [{OK
[TocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTopenue, 0600IEHNE
cHUCTeMaTU3alus 3HaHU.
66 Bolunciienue paccTosiHUM: MEXIY 1 0 Bbu6moreka [JOK
JBYMsI TOUKaMU, OT TOYKHU JO MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEKITY
CKPEIIHUBAIOIIUMUCS PSIMBIMU
bubnunoreka LIOK
67 HroroBast kKoHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, o6o0IIeHNE
CUCTeMaTH3aIlHs 3HAaHHH.
Brruncnenue yrioB: Mex
68 CI(peH_[I/IBaIOIHZIMI/ICSI Hp}IMIZ;MI/I, 1 0 bubnnorexa [JOK
. https://m.edso0.ru/56765e8b
MEX]Ty TIPSIMOH | IJIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTJIOB MEXKITY
TUTOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME
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11 KIIACC AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6nunorexa LIOK
1 C 1 0 0
TENEHb C pallMOHAJIbHBIM IIOKa3aTeNeM https://m.edsoo.ru/a52939b3
bubnunoreka LIOK
2 i 1 0 0
CBofictsa cremnett https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BHIPAKEHHIA, 1 0 0 Bbu6moteka [JOK
COZIEPIKAIIMX PALMOHAIBHBIE CTENIEHU https://m.edsoo.ru/3d87e248
[IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
4 1 0 0
COZIEPIKAIIMX PALMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64
5 [Ipeobpa3oBaHue BbIpaxeHHH, 1 0 0 bubmmoreka [JOK
COZEPIKAIIMNX PALlMOHAIBHBIE CTENIEHU https://m.edso0.ru/4064d354
6 [Toka3zaTenbHble ypaBHEHUS U 1 0 0 bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 IlokazarenabHble ypaBHEHUS U 1 0 0 bubmuoteka [IOK
HEPABCHCTBA https://m.eds00.ru/3d408009
ITokasaTenbHbIE YypaBHEHUS U bubmmnoreka HOK
8 1 0 0
HEPABEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazaTenbHbIE ypaBHEHHUS U 1 0 0 bu6muoreka [JOK
HEpPABEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokazarenbHble ypaBHEHUS U 1 0 0 bubmuoreka [IOK
HepaBeHcTBa. CaMoCTOsTENIbHAs paboTa https://m.edsoo.ru/536de727
11 IToka3zarenbHast QyHKIM, €€ CBOMCTBA U 1 0 0 bubmuoteka [IOK
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rpaduk

https://m.edsoo.ru/85bc8132

KonTponbHas padora no teme "CrerneHb
C palMOHAIILHBIM ITOKA3aTeJIeM.

Bu6muoteka [JOK
12 Howasarensuas dynicums. 1 https://m.edSO(])_.[ ru/58e8e2f2
IToka3aTenbHble YpaBHEHUS U
HepaBeHCTBA"
bubnunoreka LIOK
13 Jlorapuu wncra 0 https://m.edsoo.ru/3e3230d4
14 JlecsiTuuHBIE U HATYpaJIbHbIE 0 Bbu6moteka [JOK
sorapupmMsbl https://m.edsoo.ru/lea72162
[IpeoOpa3oBaHue BBIPAKEHHIA, bubnuoreka [IOK
15 0
COJIEpIKaIIHX JIOrapru (MBI https://m.edsoo.ru/da48154c
16 [Ipeobpa3oBanue BbIpaxeHHH, 0 bubmmorexa [JOK
coJiep Kaliux JorapumMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BBIpAKEHHIA, 0 Bbu6moteka [JOK
coJieprKaliux Jorapudmol https://m.edsoo.ru/fe189f2d
[IpeoOpa3oBanue BbIpaxeHH,
18 coljlepni)amnx norapnr()me. 0 bubmorexa HOK
https://m.edsoo.ru/fadb8aas
CamocrosTenbHas padboTa
19 Jlorapudmuueckue ypaBHeHUs U 0 bubmuoteka [IOK
HEpPAaBEHCTBA https://m.edso0.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS U 0 bubmuoreka [IOK
HEpPaBEHCTBA https://m.edso0o.ru/712ac2d9
91 JlorapudmMuueckre ypaBHSHUS U 0 bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmmuueckue ypaBHeHUs U 0 bubmuoteka [IOK

HCpPAaBCHCTBA. CaMocTtosTenbpHas paGOTa
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93 Jlorapudmuueckas pyHkuus, eé 0 bubmmoreka [JOK
CBOlcTBa U Tpaduk https://m.edsoo.ru/d68bbe9d

24 Jlorapudmuaeckas Gpysknus, e 0 bubmmoreka [JOK
CBOWCTBaA U TpaduK https://m.eds00.ru/9d102051
Tpuronomerpuueckue GyHKINUU, UX bubnmnoreka HOK

25 . 0
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646

26 Tpuronomerpuyeckue GyHKIIH, UX 0 bubnmoreka [JOK
CBONCTBa U rpaduku https://m.edsoo.ru/d2e4601b

97 Tpuronomerpudeckne GyHKINHU, UX 0 Bbu6moreka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
Tpuronomerpuueckue GyHKINHU, UX

28 cﬁoﬁcma u rlf))a(;omcu. qu)lilqoclil*omenbﬂaa 0 bubmroreia LIOK

https://m.edsoo.ru/24ab3c53

pabora

29 ITpuMepbl TPUTOHOMETPHUECKUX 0 Bbu6moteka [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9al

30 [IpuMepsl TPUTOHOMETPUYECKUX 0 bubmmnoreka HOK
HEPaBEHCTB https://m.edso0.ru/0c837397

31 [Ipumepbl TPUTOHOMETPUUECKUX 0 bubmuoreka [IOK
HepaBeHCTB. CaMocTosTeNbHAs paboTa https://m.edsoo.ru/e6e1901f

39 IIpuMepsl TPUTOHOMETPUYECKUX 0 bubmmnoreka HOK
HEPABEHCTB https://m.edso0.ru/0f903c75
Kontponbhas paboTa mo teme
"Jlorapudmuueckas QyHKIHS.

33 Jlorapudmuueckue ypaBHEHUs U 1 bu6muoreka [JOK

HepaBeHCTBA. T pUrOHOMETpUYECKHE
(GYHKIMU U UX TpaduKH.
Tpuronomerpuueckrue HepaBeHCTBA"

https://m.edso0.ru/10130727
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bubnmoreka [IOK

34 H 0
CTIPEPRIBHEIE (YHKIUIH hittps://m.eds00.ru/403bfb0d
35 MeTto1 MHTEPBAJIOB JJIsI PEIICHUS 0 bubnuorexa [IOK
HEpPaBEHCTB https://m.edso0.ru/6db0b423
MeTto MHTEPBAJIOB JUIsl PEIICHUS Bu6muoteka [JOK
36 0
HepaBeHCTB. CaMocTosTENbHAs paboTa https://m.edsoo.ru/0Oadbcelb
bu6nunorexa LIOK
7 IT
3 POH3BOAHAS (pyHKLIAM 0 https://m.edsoo.ru/0731ad3d
bubnunoreka LIOK
38 Hpomssonas pymkin 0 https://m.edsoo.ru/723dd608
39 I'eomerprueckuii 1 GU3NIECKUN CMBICIT 0 Bbu6moteka [JOK
MPOU3BOIHOMN https://m.edsoo.ru/6¢c8d36ff
40 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT 0 bubnuoreka [IOK
npou3BogHOM. CamocTosATeNbHas paboTa https://m.edsoo.ru/a413ecad
bubnuoreka [{OK
41 IT i
POH3BOZHBIC JCMEHTAPHBIX (YKL 0 https://m.edso00.ru/c7550e5f
bu6nmorexa LIOK
42 IT i 0
POH3BOZHBIC JCMEHTAPHBIX (y KLl https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoiHast CyMMBI, TIPOU3BEACHMUSI, 0 bubmuoteka [IOK
4acTHOTO (PyHKIIUMA https://m.edso00.ru/c12a0552
44 [IponsBoHass CyMMBI, IPOU3BEACHMS, 0 bubmmnoreka HOK
9acTHOTO QYHKIUI https://m.edsoo.ru/d598f201
[Tpou3BomHAst CYyMMBI, IIPOU3BEICHMS,
45 '—IiTHOFOH(b HKym“I CaMpOCTOSIfeJ'II)Haﬂ 0 Bubmmorexa [IOK
YHICUH. https://m.edsoo.ru/1de34d4d
pabota
[IpumeneHnne npou3BOTHON K
P P 8 N bubmuorexa [{OK
46 WCCIICIOBAHMIO (DYHKITHH Ha 0

MOHOTOHHOCTBb U 3KCTPEMYMBEI

https://m.edsoo.ru/17af2df9
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[Ipumenenne npou3BOIHON K

bu6nunorexa LIOK

47 HUCCIIEN0BAaHUIO (DYHKIIUHA Ha 0
A pynKu https://m.edsoo.ru/a8cabad4
MOHOTOHHOCTb U DKCTPEMYMBI
IIpumenenue npou3BOIHON K
48 I/I(i:ne OBaHI/IIOP(b HKITUH Ha 0 bubmmorexa [JOK
. YHEH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb Y DKCTPEMYMBI
IIpumenenue npou3BOIHON K
49 chne;[OBaHmop(b HKITUH Ha 0 bubmmorexa [JOK
Y https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb ¥ 3KCTPEMYMBEI.
Haxosxnenne HanOoJIbIIEro u
50 HauUMEHBIIETo 3HauYeHus1 QyHKIUU Ha 0 bubmmorexa LIOK
Y https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOOJIbIIEroO U
51 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha 0 bubmorexa HOK
YHKI https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxaenne HanOOJIbIIETO U
52 HaMMEHBUIET0 3HaYeHUs (PYHKLUHU Ha 0 bubamorexa LOK
YHEH https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOoOJIBIIETO U
53 HaWMEHBIIIETO 3HAYCHUST (YHKIIMH HA 0 bubmorexa LOK
M https://m.edso0.ru/d9469916
orpeske. CamocTosiTenbHast paboTa
Haxoxnenne HanOoOJIBIIETO U
54 HauMEHBIIETo 3HauYeHus1 QyHKIUU Ha 0 bubmmorexa LIOK
YHEI https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxxnenne HanOOJIBIIETO U
55 HauMEHBIIETo 3HauYeHus1 QyHKIUU Ha 0 bubmmorexa LIOK
YK https://m.edsoo.ru/86adcbfd
OTpe3Ke
56 IIpumenenne npon3BOHON I 0 bubmuoteka [JOK
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HAXOXK/ICHHS HAMJIYYIIIerO PEIICHHS B
NPUKJIAHBIX 3a/1a4aX, I ONPeIeICHUs
CKOPOCTH TIpOIiecca, 3aJaHHOTO
dbopmyoi i rpadpukoM

KouTponbhas pabota no teme

https://m.edso00.ru/13205d80

bu6nunorexa LIOK

> 'lpoussomnas. Hpivenerie 1 https://m.edso0.ru/f8ed5f99
MIPOU3BOTHOM

58 [lepBoobOpa3nas. Tabnuna 0 Bbu6motreka [JOK
1epBOOOPA3HBIX https://m.edsoo.ru/d777edf8

59 [lepBoobOpaznas. Tabnuna 0 bubnuorexa [IOK
epBOOOpPa3HBIX https://m.eds00.ru/30c3697b

50 WNHrerpai, reoMeTpuYECKUil 1 0 bubmmoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.eds00.ru/391272c9

61 WuTerpain, reomeTpuyecKkui u 0 Bbu6motreka [JOK
(bu3nvecKknuii CMBICI HHTErpasia https://m.edsoo.ru/d359fb5f

62 WHTerpain, reoMeTpUYECKUN U 0 bubmuoteka [IOK
(bu3nyeckuil CMbICT UHTETpaJa. https://m.edsoo.ru/07eb464b

63 Brruncnenue unrerpana mno ¢popmyie 0 bubnuoreka [JOK
Herorona—JleiiOnumna https://m.edsoo.ru/b9b225c3
Brruucnenue unterpana no gpopmyiie

64 Herorona—JleitOnuma. 0 brbmmorexa [IOK

https://m.edsoo.ru/b800deb4

CamocrosrenbHas pabora

65 Brruucnenue nnTerpana mo gpopmyie 0 bubmmoreka [JOK
Hprorona—IJleitOnuna. https://m.edsoo.ru/f5eed075

66 Brruncnenue uaterpana no ¢popmyie 0 bubnuotexa [JOK
Herorona—IJlelibHuma https://m.edsoo.ru/41da431a

67 Cuctembl TUHEHHBIX YpaBHEHUT 0 bubnuotexa [JOK

56




https://m.eds00.ru/b648235a
bu6nmoreka [IOK

68 Cucrembl TUHEHHBIX YpaBHEHUN 0
P https://m.eds00.ru/5ah83864
Pemenuie npukiaaHbIX 3a1a4 ¢
. bu6nuoreka [IOK
69 IIOMOIIB0 CUCTEMBI JIMHEHHBIX 0
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHHA
Pemenuie npukiaaHbIX 3a1a4 ¢
. bubnnorexa [{OK
70 MTOMOIIBIO CUCTEMBI JINHEHHBIX 0
. https://m.edsoo.ru/aa5962el
ypaBHEHUN
CucTeMbl 1 COBOKYITHOCTH HEJIBIX,

7 paloHaIbHBIX, UPPALUOHABHBIX, 0 Bbu6mmoteka [IOK
MMOKa3aTeNbHBIX, JIOTApUPMUICCKUX https://m.eds00.ru/48190472
ypaBHEHU U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH HEJIBIX,

79 paloHaIbHBIX, UPPALMOHAIIBHBIX, 0 Bbu6moteka [JOK
MOKa3aTeIbHbIX, JOTapu(pMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IEIIBIX,

73 palMOHAIBHBIX, UPPALHOHAIBHBIX, 0 bubmmnoreka HOK
MIOKa3aTeIbHbIX, JOTapU(PMHUUECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IEIIBIX,

aIIMOHAIIEHBIX, UPPAIIHOHATIBHBIX,
P PP but6mmorekxa [IOK
74 MOKa3aTeIbHbBIX, JOTapu(PMHUUECKUX 0
. https://m.edsoo.ru/81cccfe9
ypaBHEHHI U HEPABEHCTB.
CamocrosrenbHas pabora
75 Wcnonb3oBanue rpadukoB GyHKIUN 15 0 bubmuoteka [JOK

penieHusl ypaBHEHUN U CUCTEM

https://m.eds00.ru/039949bf
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Hcnons3zoBanue rpadukoB PyHKITUN IS

bubnunoreka LIOK

76 0
pelLIeHHs] YPAaBHEHHU U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUIO
77 MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3 0 bubmmorexa LIOK
IE a . https://m.edsoo.ru/ca878deb
pa3IMyYHbIX 00JacTel HAyKH U peaslbHOM
KU3ZHU
KonTponbhas padota no teme
78 "Unrerpan u ero npuMenenust. CucteMbl 1 bubmmorexa [JOK
P o P ' https://m.eds00.ru/471c735b
ypaBHEHUN
HarypanbHble u niensle 4yucia B 3aa4ax bubnuoreka [IOK
79 . 0
W3 peaIbHOM )KU3HU https://m.edsoo.ru/3ceel1327
80 HatypanbHble 1 1enbplie yrcia B 3aa4ax 0 bubnnorexa [JOK
U3 peaibHOM KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 1ieble yuciia B 3aa4ax 0 Bbu6moteka [JOK
U3 peaJabHOM JKU3HU https://m.edsoo.ru/ef10c4f9
bu6mmoreka IIOK
82 I1 0
PHSHAKI ACTHMOCTH IEBIX AHeet https://m.eds00.ru/51696a67
bu6 OK
83 [Ipu3Haky enMMOCTH LEbIX YUCEN 0 htlfps]?/y/l;f:i(::)(])_.[ru /fab81c0e
84 [Tpu3Haku JETMMOCTH LEIIBIX YHCEI. 0 bu6mmoteka IIOK
CamocrosrenbHas pabora https://m.edsoo.ru/ef2c6e43
[ToBTOpenue, o6o0mEH e, bubnunorexa LIOK
85 . 0
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 IToBTOpenue, o0o01IeHNE, 0 bubmmorexa [IOK
cUcTeMaTu3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/247d2fe7
b K
87 [ToBTOpenue, 06001IeHNE, 0 nommorexa O

https://m.edsoo.ru/e8b87729
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cucTeMaTu3alus 3HaHU. Y paBHEHUS

[ToBTOpenue, 060061IeHNE,

bu6nmoreka [IOK

88 cucTeMaTu3auus 3HaHU. Y paBHEHUS 0 https://m.edsoo.ru/1bf2fb98
89 [ToBTOpeHME, 0000MIIEHNE, 0 bubnmnoreka HOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpeHME, 0600MIIEHNE, 0 bubnunoreka LIOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpeHue, 06001IEHNE, 0 bu6nunorexa LIOK
cucremaTtusanus 3Hannii. HepaBeHcrsa https://m.edsoo.ru/a86014el
92 [ToBTOpeHME, 0000IIECHNE, 0 bubnnorexa [JOK
cucrtemaTtusanus 3Hanuil. HepaBeHnctna https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpeHue, 06001IEHNE, 0 bubnunoreka LIOK
cucrtemaTusanus 3Hanuil. HepaBeHctBa https://m.edsoo.ru/19304aba
94 [ToBTOpeHue, 06001IEeHNE, 0 bu6nunorexa LIOK
cucrtemaTtusanus 3Hannil. HepaBeHcrsa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 06001IeHNE,
95 cucTeMaTu3anus 3HaHui. CUCTEMBI 0 bubmmorexa [IOK
. https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
IToBTOpEHue, 0000IIEHHE,
96 CI/ICTCI\/I[)aTI/I3aLII/I$I 3IEHI/H71. Cucremsbl 0 bubmorexa LOK
. https://m.edso0.ru/a012476d
ypaBHEHUH
97 [ToBTOpenue, o6o0IIEHNE, 0 bubmuoreka [IOK
cucremaTtusanus 3HaHuil. OyHKIumn https://m.edsoo.ru/d620c191
08 [ToBTOpenue, o6o0mEH e, 0 bubnunorexa LIOK
cucremaTtusanus 3HaHuil. OyHKIumn https://m.edsoo.ru/7017196f
99 HTorosasi KOHTpOJIbHASA paboTa 1 bromrorexa LIOK

https://m.edso0.ru/513c9889

59




bubnmoreka [IOK

100 Hrorosas koHTposbHas paboTa 1 1 0 https://m.edsoo.ru/2276973
O0001eHue, cucTeMaTH3alusA 3HaHUH 3a
101 Kypc aireOpbl U Havasl 1 0 0 bubnmnoreka HOK
MareMaruuyeckoro ananuza 10-11 https://m.edso0.ru/3330f7ef
KJIACCOB
O0001eHre, cucTeMaTH3alusA 3HaHUH 3a
102 Kypc anreOpbl 1 Hayal 1 0 0 bubnnorexa [JOK
MaTemaThueckoro aHanmza 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
11 KIIACC BEPOATHOCTDb U CTATUCTHUKA
Ne KoumnuectBo yacos 1eKTPOHHBIe
n/ Tema ypoka Bcer  Kontpoabn  IIpakrtuuec i[:;:ennﬂ uupposkie
I 0 ble padoThI KHe o0pa3oBaTe/bHbIE
padoTsbI PeECYpChI
[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
1 3HaHUH. CirydaliHbIe OMNBITHI U BEPOSATHOCTU 1 0 0 bubnmnoreka HOK
cirydaitHbIX coObITUH. Cepuu HE3aBUCUMBIX https://m.eds00.ru/430d330a
WCTIBITAHUI
[ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS
5 3HaHui. CTy4aiiHbIE OTBITHI U BEPOSITHOCTH 1 0 0 bubnuotexa [JOK
cirydaitHbIX coObITUH. Cepuu HE3aBUCUMBIX https://m.edsoo.ru/a573a292
WCTIBITAHUI
3 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITUS 1 0 0 bu6mmoreka [JOK
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3HaHuW. Cily4dailHbIe OMNBITH U BEPOSTHOCTH
cimy4yalHbIX coObITHH. Cepun HE3aBUCUMBIX
UCIIBITAaHUI

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUW. Cily4dailHbIe OMBITH U BEPOSITHOCTH

https://m.edsoo.ru/07a5e861

bubnunorexa LIOK

4 ciry4yalHbIX coObITHH. Cepun HE3aBUCUMBIX https://m.edsoo.ru/32bc29bf
UCIIBITAaHUN
5 [Ipumepbl npuMeHEeHUsI MAaTEMaTUYECKOTO Bu6mmoteka [JOK
OXKHJIaHUs (CTpaxOBaHUE, JIOTEPEs]) https://m.edsoo.ru/ea27084d
6 MaremaTnueckoe 0KHUAaHUE CYMMBbI bubnnoreka [JOK
CIIyYalHBIX BEJIMYHH https://m.edsoo.ru/0adefe9e
7 MaremaTrueckoe 0XKHJAaHue TEOMETPUUECKOTO Bbu6moteka [IOK
1 OMHOMHAJIBHOTO pacIpeie/ICHUM https://m.edsoo.ru/20de2fc2
8 Marematuueckoe 0>XKHJIaHIEe TeOMETPHUIECKOTO bubmmoreka [JOK
1 OMHOMUAJIBHOTO PACIIpeICIICHHIA https://m.edsoo.ru/17b0e769
9 Jucnepcus U cTaHJapTHOE OTKJIOHEHHE bubmmorexa LIOK
https://m.edsoo.ru/bcc67f76
10  Jlucmepcus ¥ CTaHOAPTHOE OTKIIOHEHUE bubmmorexa [TOK
https://m.edsoo.ru/bf78aad6
11 Jucniepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAIBHOTO PaCIIPEICIICHHS https://m.edsoo.ru/4b5a495e
12 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM bubmuotexa [IOK
AJIEKTPOHHBIX TAOJIUII https://m.edsoo.ru/a53cd884
13 3akoH OonbIMX yucen. BeIOOpOUHbI MeTO bu6muoreka [JOK
HUCCIeI0BaHuN https://m.edsoo.ru/94ddc34a
14 3akoH 60abpIMX yncen. BeiOopouHbIil METO bubnmnorexa [JOK

HUCCIe0BaHuN

https://m.edsoo.ru/cf23b369
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HpaKTI/I‘iCCKaH pa60Ta C UCIIOJIb30BaHHUEM

bubnunorexa LIOK

15
AJICKTPOHHBIX TAOJIUII https://m.edsoo.ru/6¢cld11a6
bubnunoreka LIOK
16 Hrorosas kouTpoibHas padora
R p https://m.edsoo.ru/7e379f8f
IIpuMepsl HEOPEPBLIBHBIX CIYYAHBIX BEIUYNH.
17 (DpHKHE}I HJ'IO"II“)H(I:CTI/I acI ZI[CJ'I@HI/ISI buGnuorexa [IOK
y pactip o https://m.edso00.ru/9f5b423d
PaBHOMEpHOE pacmpe/ienieHue U ero CBONCTBa
IIpuMepsl HENPEPBLIBHBIX CIYYAHBIX BEJIUYNH.
18 q)pHKHEIﬂ HJIO’II‘)H(I))CTI/I acI ZIIGJIGHH?I buGnuorexa [IOK
M pactip T https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeniesieHue u ero CBONCTBa
3amaun, IPUBOISAIINE K HOPMAIBLHOM
19 acIpe leeHmo DyHK I/I?[pHJIOTHOCT}II/I 5 bubnnorexa [IOK
P up 8 F YR https://m.eds00.ru/97¢19f59
CBOMCTBA HOPMAJIBHOTO paCIIpeACIICHUS
20 [IpakTrueckas paboTa ¢ HCIOIB30BAHHEM bu6nmorexa LIOK
3JICKTPOHHBIX TAOJIUII https://m.edsoo.ru/1f1f9ad9
21 [ToBTOpEeHue, 060061IeHNE U cUCTeMaTH3alus bubmmnorexka HOK
3HaHu#. OnucaTenbHas CTATUCTHKA https://m.edsoo.ru/72953f4c
99 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS bubnmorexa LIOK
3gaguil. OnmcareinbHas CTAaTUCTAKA https://m.edsoo.ru/b699ad0c
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
23 s3HaHnii. OBITE C PABHOBO3MOXKHBIMHU bubnnorexa [JOK
’ p https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenue, 06001IeHNE U cUCTeMaTH3aIUs
24 3HaHnii. OIBITE C PABHOBO3MOKHBIMU bubmmorexa TIOK
’ p https://m.edsoo.ru/538fd7cf
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpEHHE, 0600IIEHNE U CUCTEMATH3AIIHS
. . . bubnuotexa [JOK
25 3HaHUU. BeIuncieHne BepoaTHOCTEH COOBITHI ¢

npuMeHeHneM (GopMyIT U rpaduyecKux
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METO/I0B (KOOpMHATHAS MpsMasi, IePEBO,
auarpamma Jusepa)

[ToBTOpEeHUE, 06001IEHNE U CHCTEMATH3aIUS
3HaHUN. BeruncineHue BeposiTHOCTEN COOBITUI C

26 npuMeHeHueM (Gpopmyit u rpapuaecKux bubmmorexa [JOK
P pMY P https://m.edsoo.ru/dc9ad6ca
METO0/I0B (KOOpJAMHATHAS MpsiMasi, 1epeBo,
auarpamma Jusepa)
[ToBTOpEeHUe, 0600IICHNE ¥ CHCTEMATH3AIUS
3HaHUN. Beruncinenue BeposiTHOCTEN COOBITUI C
27 npuMeHeHueM (Gpopmyit u rpapuaecKkux bubmmorexa [JOK
P pMY P https://m.edso0.ru/5964f277
METO0/10B (KOOpJAMHATHAS MpsMasi, 1epEBO,
nuarpamma Ditnepa)
[ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3AIUS
3HaHUN. Beruncinenue BeposiTHOCTEN COOBITUH C
28 npuMeHeHueM (popmyit u rpapuaecKux bubmmorexa [JOK
P pMY P https://m.edsoo.ru/e71debed
METOJIOB (KOOpAUHATHAS MpsiMasi, 1epeBo,
auarpamma Jumiepa)
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
29 3Hanui. CiayJaiiHble BETUYUHBI U bubmorexa HOK
Y https://m.eds00.ru/00b2efb3
pacnpeneneHus
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
30 3Hanui. CioyJaiiHble BETUYUHBI U bubmorexa [JOK
Y https://m.edsoo.ru/1cc2df8f
pacnpeeeHus
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
31 3HaHWH. MaTteMaTnueckoe OKHgaHue bubmorexa LIOK
. https://m.edsoo.ru/aeal298c
CITyYaifHON BEJTMYUHBI
39 [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS bu6muoreka [JOK

3HaHUi. MaTeMaTH4eCcKoe OXKHIaHue
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CIIy4ailHON BEJIMYUHBI
bubnunorexa LIOK
1 1
33 Hrorosas kouTponyHas padota 0 https://m.edsoo.ru/0fd6d597
34 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS 1 0 0 bubnuoreka [JOK
3HaAHUHU https://m.eds00.ru/5006273e
OBHLIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOI'PAMME
11 KIIACC TEOMETPUSI
KoanuecTBo4acos DJIeKTPOHHbIE
Ne Hdara
i Temaypoxa Beero Konrtposbubie  IpakTuyeckue A — uuppossie
padoThI padoThI o0pa3oBaTejbHbIE
pecypchbl
C : ) >
1 L[I/(Il;el\feaTH'Hliir())nf;;: ?IOII)SZIH)/I(ZIZCTI/I 1 0 0 bubmoreka HOK
p; p https://m.edsoo.ru/0341bc2b
cdepbl
B3aumuoe PacnonomeHHe cdepsl 1 BGmorexa LIOK
2 IUIOCKOCTH; KacaTellbHasl IIITOCKOCTD K 1 0 0 ]
https://m.edsoo.ru/bed12a43
cdepe; mouaakb chepsl

3 N306pakenue cepsl, apa Ha 1 0 0 bubmmnoreka HOK
wiockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
]_II/IJ'II/IH)IpI/I‘-IGCKaSI IMOBEPXHOCTD,

4 o0pa3yroiue MUIHHIPHIECKON 1 0 0 bubnuotexa [JOK
MTOBEPXHOCTH, OCh IIWJIMHIPUIECKOMN https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
Hunuuap: ocHOBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIIas v OCh; 1 0 0 bubnmnorexa [JOK

IIoLaas OOKOBOU Y MOJHOM
MMOBEPXHOCTH
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N306paxkenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka muiuHapa.

bu6nunorexa LIOK

6 Ceuenms HHTHHApa (nockocThIo, 0 https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEePIEHINKYIISIPHONW OCH IMJIMH]IPA)

Konnueckas mOBEpXHOCTb,

7 o0pa3yronme KOHUIeCKOn 0 bubmmoreka [JOK
MMOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
KoHnyc: ocHOBaHUWE U BepIlIMHA,

8 06pg3yI0H1aﬂ U OChb; HJIOpIIIaIIL 0 Bubmzorexa HOK

. . https://m.edsoo.ru/897dd3b2
OOKOBOW M IOJTHOM ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue u
9 BBICOTA,; OCHOBaIszI u gOKZB;: 0 buGnuorexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300paxeHne koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. Ceuenus KoHyca
10 (rmociocn,}o 1}1,apannenLH017I g 0 bubmorexa LOK
’ https://m.edsoo.ru/Obde1be8
OCHOBAHMIO, U TUIOCKOCTHIO,
MIPOXOIAIICH Yyepe3 BEpIINHY).

11 KomOuHanus ten BpameHus u 0 bubmmnoreka HOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
M .

o | koo ; B LOK

PoL; pa, https://m.edsoo.ru/0b136158
MHOTOTPaHHHK WM B TEJIO BPALICHUS

13 [TonsiTre 06 00bEMe. OCHOBHBIC 0 bubmmoreka IIOK

CBOMCTBa 00BEMOB T https://m.edso00.ru/26a03fb7
. but6mmorekxa [IOK

14 O6bEM mamHpa, KoHyca 0 https://m.eds00.ru/5513d87b

15 OO0BéM 11apa ¥ mIomasb cepsl. 0 bubnuoteka [JOK
CamocrosiTenpHas pabora https://m.edsoo.ru/d189bde2

16 [TomoOHBIE TENa B TPOCTPAHCTBE. 0 bub6muoreka [IOK
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CoOTHOIICHUST MEXKIY TUIOIIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX
Ten

https://m.edsoo.ru/810cfleb

17 KontposbHas paboTa mo temam 1 bubnmnoreka HOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha mimockocTu u B 0 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Crno>keHHe ¥ BBIYUTAHHUE BEKTOPOB 0 Bubmzorexa HOK
https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOKEHHE BEKTOPa Ha YHCIIO 0 https://m.edsoo.ru/dee379eb
P N
j | e s oo ; Bumorea 110K
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenue 3amay, CBSI3aHHBIX C
29 IIPUMEHEHUEM IIPaBWJI JEUCTBUM € 0 Bbu6motreka [JOK
BekTOpaMu. CamocTosITEeNIbHAS https://m.edsoo.ru/5a827900
paborta
23 KoopanHaTHO-BEKTOPHBIN METO ITPU 0 bubmmnoreka HOK
pPELIEHUHU T€OMETPUYECKUX 3a4a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucreMa KOOpAUHAT
24 B IIpocTpancTBe. KoopanHaTel 0 bubnmnoreka HOK
BekTopa. [Ipocreiimume 3agaun B https://m.edsoo.ru/48db7058
KOOpJMHATAX
o5 VYron mexay Bektopamu. CKansipHOE 0 bubnuoreka [JOK
MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexy mpsIMbIMH 0 bubnmnoreka [JOK
U IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
'ISOHTPOHLHB.H pabota mo Teme Bubmiorexa [IOK
27 BekTopsl 1 KOOpAMHATEI B 1

npoctpancTse”

https://m.edsoo.ru/77c22fc5
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[ToBTOpeHue, 0000IIEHNE U

8 cuctemaTusaius 3HaHui. OCHOBHBIS 1 0 bubmuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpeHUE, 0600IICHNE 1

29 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 0 bubmuorexa [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
I1 , 0000

30 cni:ii:(;f;;iZuzlﬂoalfgziﬁe ;Iaz[atm 1 0 bubnnorexa [JOK

’ https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU M METOJIBI X PEIICHUS
I1 , 0000
31 cni:ii:(;f;;iZuzlﬂoalfgziﬁe ;Iaz[atm 1 0 bubnnorexa LJOK
’ https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU M METOJIBI X PEIICHUS
[ToBTOpeHME, 0600IICHNE 1

30 cucremaTusanus 3HaHuii. OCHOBHBIE 1 0 bubnnorexa [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU

bu6nmorexa LIOK

33 HToroBast KOHTpOJIbHAS paboTa 1 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 06o0IIEHNE U 1 0 bu6nunorexa LIOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME
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IPOBEPSIEMBbI TPEBOBAHU K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJIbHOM IPOI'PAMMDBI

10 KIIACC
Kon
nposepsieM IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
oro o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
11 OnepupoBarb MNOHATHSAMM: pPaLMOHAIBHOE M JCHCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
19 BoimonHATe  apudmMernyeckue — omepaludd € pallMOHAIbHBIMU U
' JEHCTBUTEIIBHBIMU YU CIIaAMU
. BoimonHATe  npuOnmKEHHBIE  BBIYMCIECHHS,  UCHOJbB3ysS  IMpaBUiIa
' OKpYIJICHUS, A€JaTh IPUKUJKY U OLEHKY PE3yJIbTaTa BEIYUCICHUN
OnepupoBaTh NMOHATUSAMM: CTENEHb C LIEIBIM IOKA3aTeleM, CTaHIApTHas
14 dopMa 3amucu JEHCTBUTENBHOTO 4MCa, KOPEHb HATypaJlbHOM CTENEeHU;
' UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCH JIEHCTBUTENBHBIX YHCEN AJIs
pelIeHNs MPaKTUYECKUX 3a]a4 U IPECTaBICHNS JaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC NPOU3BOJILHOIO yTJa;
1.5 UCMOJb30BaTh  3alMCh  NPOM3BOJIBHOIO  yrja  yepe3  oOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKIUU
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOKIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJOE,
2.1 palyoHaNIbHOE, HppaLMOHAIIBHOE YPaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
59 BoimonsaTe nmpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
' TPUTOHOMETPUUYECKHUE YPAaBHEHUS
BoimonHATe nmpeoOpa3oBaHus LIETBIX, PALMOHAIBHBIX U MpPPallMOHAIbHBIX
2.3 BBIPQXEHUI M pelIaTb OCHOBHBIE THIIBI IEJIBIX, pPALMOHAIBHBIX H
VPPALMOHAIILHBIX YPAaBHEHUI U HEPABCHCTB
24 [IpuMeHATh ypaBHEHMsS M HEPAaBEHCTBA Ul PELICHHMS MATEMaTUYECKUX
' 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKH U pealbHON )KU3HU
2.5 MogenupoBaTh peajbHBIE CUTYalldd Ha S3bIKE aireOpbl, COCTaBIATH
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BBIPpAXKCHUA, YpAaBHCHHA, HCPABCHCTBA II0 YCJIOBHIO 3ada4du, UCCIICAOBATH

IMOCTPOCHHBIC MOACIINU C UCIIOJIB30BAHUEM allrapara aJ'Il"e6pBI

3 DOyHKINUH U TpaPuKH
OnepupoBath MOHATHAME: QYHKIHS, CIOCOOBI 3a1anus pyHKIMH, 00IacTh
3.1 OTpeNeeHUsT ¥ MHOXECTBO 3HadeHUuN (QyHKIMU, Tpaduk QyHKIUH,
B3aUMHO 00paTHbIe (yHKIUU
3.2 OnepupoBaTh TOHITHSIMH: YETHOCTP W HEYETHOCTh (DYHKIMH, HYIH
' GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBath rpaduku GyHKIUN AJ pelIeHUs] ypaBHEHU I
34 Ctpoutb u yuTath rpaduKu TUHEHHONW (YHKIINH, KBAJPATUIHONU (YHKIINHU,
' CTETIeHHO! (DYHKIIMH C LEJIBIM MTOKa3aTeIeM
Ucnonb3oBate rpadukn  (QyHKOMNA 1T UCCIICOBAHHS IPOLECCOB M
. 3aBHCHUMOCTEH MpH pelIeHUH 3aJad U3 JAPYTruX y4ueOHBIX MPEeIMETOB U
' peaTbHON  JKHM3HH, BBIpaXaTh (QOpMyJaMH  3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana matemaTnyeckoro aHaamsa
i1 OnepupoBaTh TMOHSATHUSAMH: TIOCICIOBATEIIBHOCTh, apU(pMETHICCKasT H
' reoMeTpHuuecKas Mporpeccuu
45 OnepupoBaTh TMOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAsi TeOMETpHUUYecKas
' nporpeccusi, CcyMMa OE€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOTPecCHH
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonb3oBaTh CBOMCTBAa MOCJIENOBATENBHOCTEM H  MPOrPECCUU ISt
' pellleHus peaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
51 OnepupoBaTh MOHATUIMHU: MHOYKECTBO, OTIEPAITUH HAJT MHOKECTBAMHU
Hcnonmp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JUisl  OTNHCAHUS
5.2 pealbHBIX MPOIIECCOB U SBICHUM, IPU PEUICHUH 3a7a4 U3 JIPYTUX YUeOHBIX
MPEIMETOB
- OnepupoBaTh  TOHATHSMH:  ONpENEICHHWE,  TeopeMa,  CIEICTBHE,
' JI0Ka3aTeIbCTBO
6 Teopus BeposSITHOCTEH U CTaTUCTUKA
6.1 YurtaTh U CTPOUTH TaOIUILBI U AUATPAMMBI
6.2 OnepupoBaTh  MOHATUSAMHU:  CpeAHee  apupMeTHyYeckoe, MeauaHa,
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HaI/I6OJIbI.Hee, HaMMCHBIICC 3HAYCHHUC, padMax MaCCUBa YUCJIOBBIX JaAHHBIX

6.3

OnepupoBaTh NOHIATUSAMHU: CIIy4alHBIM AKCIEPUMEHT (OIBIT) U Cilay4aiiHoe
coOBITHE, 3JIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIM HMCXOMa) CIIy4ailHOTO
OMBbITA; HAXOAWTh BEPOSTHOCTHM B ONBITAX C PaBHOBO3MOXKHBIMU
CIIy4ailHBIMU COOBITUSMHU, HAXOAUTh U CPABHUBATH BEPOSTHOCTU COOBITHIA B

HN3YYCHHBIX CJIy‘-Iaf/'IHBIX SKCIICpUMCHTAX

6.4

Haxomute u ¢dopMynupoBath COOBITHS: TEepecedeHne H OObeAMHEHHE
JAHHBIX COOBITHI, COOBITHE, IPOTHUBOINOJIOXKHOE JAHHOMY COOBITHIO;
H0JIb30BAThCS AuarpamMmmamu Ditniepa u GopMyIIOi CI0KEHHS BEPOSITHOCTEH

IIpHu pCIICHUH 3a1a4

6.5

OHepI/IpOBaTb MOHATHUAMU: YCIIOBHAA BEPOATHOCTH, HEC3ABUCHUMBIC CO6LITI/I$I;
HaxXOoAWuThb BCPOATHOCTH C IIOMOIIBLIO IIpaBWjia YMHOXCHHA, C IIOMOIIBLIO

JACpeCBa cnyqaﬁHoro OIIbITa

6.6

[IpumensaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4

6.7

OHGpI/IpOBaTI) IMOHATHUAMU: HUCHBITAHHUC, HC3aBUCHUMBIC HCIIBITAHUSA, CCPUA
HCHBITaHHﬁ, yCiex U HEydada, HaXOAUTb BCPOATHOCTH COOBITHI B cepuun
HE3aBHUCHMBIX HCIBITAaHHI A0 TCPBOIro YCIi€Xa, HAXOAHUTb BCPOATHOCTHU

coObITHI B cepun ucnbITanuii beprymm

6.8

OHGpHpOBaTB IOHATHUAMUN cnyqaﬁHaﬂ BCJIIMYMHA, pacipeacjicHuc

BEPOSATHOCTEH, InarpaMMa pacipeaeneHus

I'eomerpus

7.1

OHGpHpOBaTB IMOHATHUAMMA: TOYKA, IIpsAMasd, MIOCKOCTb

7.2

7.3

7.4

HpI/IMeHSITI) AKCUOMBI CTCPEOMCTPUU M CICACTBUA U3 HHUX IPU PCIICHUN
TCOMCTPHUICCKUX 3aaaY
OHepI/IPOBaTI) IMOHATUAMU: TMAPATJICIIBHOCTE W HNCPHCHAUKYIAPHOCTDH
MMPAMBIX U IUIOCKOCTEM
KﬂaCCH(bHHHpOBaTB B3aUMHOC DpPACIIOJIOKCHHUE IPAMBIX H IUIOCKOCTE B

IPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSAMH: JIBYTPaHHBIA YTroJl, TpaHU IBYTPAHHOIO YIJIA,
peOpo IByrpaHHOrO yriia, JUHEWHBIM yroj JBYTpaHHOIO YIJIa, IpagycHas

Mepa JBYTPaHHOIO yria

7.6

OnepupoBaTh MNOHATHUSMHU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIbIHA

MHOT'OT'paHHUK, 3JICMCHTBI MHOTOI'paHHUKA, HpaBHHBHLIﬁ MHOT'OTpaHHUK
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7.7

7.8

7.9

PacriozHaBath OCHOBHBIE BHIbl MHOI'OIPAHHUKOB (IIMpamuza, IpHU3Ma,
IpSAMOYTOJIbHBIN Mapasuienenunesn, Kyo0)

KnaccupunupoBarb ~ MHOTNOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUA  JJIs
KJaccu(uKauy (BBIMYKIbIE U HEBBITYKJIBIE MHOTOTPAHHUKHU, TIPAaBUIIbHBIC

MHOI'OI'paHHUKH, IIPAMBIC U HAKIIOHHBIC ITPU3MEI, napannenennnez[bl)

OHGpI/IpOBaTb MOHATHUAMU: CCKyllasd MJIOCKOCThb, CCHCHNEC MHOT'OI'PaAHHHUKOB

7.10

7.11

7.12

7.13

7.14

OOBACHATD IMPUHIUIIBI ITOCTPOCHUA CCUCHUI MHOTI'OIrpaHHUKOB, HCIIOJIb3YyA

METO/I CIIEOB

Crpoutps cedeHHMsT MHOIOIPAaHHHUKOB METOJOM  CIIEJOB, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX O00BEMHBIX (puryp:
BUJ CBEPXY, COOKY, CHU3Y

Pemate 3a7aun Ha HaxOXJE€HUE NEOMETPUYECKHX BEIMYHMH 10 oOpaslam
WM QIrOpuTMaM, NPHUMEHSS W3BECTHbIE AHAIUTHYECKHUE METOABI IIPU
pELIEHNN  CTAaHJAPTHBIX MAaTEMATHYECKUX 3aJad Ha  BBIUUCIICHHE
pacCTOSTHUN MEXKIAY IBYMsI TOYKAMM, OT TOYKH 1O NPSIMOM, OT TOYKH 0

IIJIOCKOCTHU, MECKAY CKPCHIMBAOIHUMUCS ITPAMBIMU

Pemarp 3aaun Ha HaxOXJAEHHE N€OMETPHUYECKHX BEIWYHH MO 00paslamM
WM QJITOPUTMaM, NPHUMEHSAS HW3BECTHBIE AHAIUTUYECKUE METOIbl IpHU
pPELIEHUM CTaHJAPTHBIX MATEMAaTUYECKUX 3a7ad4 Ha BBIUYKUCICHUE YIJIOB
MEX]ly CKPEIIMBAOMIMMHUCS TPSAMBIMH, MEXAY MNPSIMOM W IUIOCKOCTBIO,
MEKy IIJIOCKOCTSMHU, JBYTPAHHBIX YIJIOB

Beraucasate 00bEMBI U TIIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma,
nupaMua) ¢ TpUMEHEeHHEM (OpMyJ, BBIUUCIATH COOTHOIICHUS MEXKIY

TJIOMIAIIMU TTIOBEPXHOCTEN, 00bEMaMK MOJJOOHBIX MHOTOTPAaHHHUKOB

7.15

7.16

7.17

OnepupoBaTh MNOHATUSAMH: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh M

IJIOCKOCTb CUMMCTPUHU, IEHTP, OCh U IINIOCKOCTh CUMMCTPUN (I)I/IprBI

W3Bnekath, mnpeoOpa3oBbIBaTb M HHTEPIPETUPOBATh HHGPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, TNpPEICTaBICHHYIO Ha
4epTeKax U pUCYyHKaX

[IpumensTh reomeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUECKUX

3aga4, MpcAroJararomux HECKOJBKO I[MaroB peiicHus, C€CIU YCIOBHUA

MPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe

7.18

IIpuMeHATH NpOCTEHIIME MPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKHX 3a1ayd

71




7.19

7.20

[IpuBoauTE mpHMEpbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U

KHU3HU, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpyMeHsTh MOJIy4eHHbIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH PeajbHbIC
CUTYyalluu U NMPUMEHSTHh U3yUYECHHbIC TIOHITHS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu chOpMyIUPOBAHHOM MPOOIEMBI, MOJAECTUPOBATH pPeallbHbIC
CUTyallul Ha S3bIKE TEOMETPUM, HCCIEIOBaTh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATHI U TeopeM, amnmapara ajireopsl,
pemiatb ~ MpPaKTUYECKUE  3aJlayd,  CBSI3aHHbIE C  HaXOXIACHUEM

TCOMCTPUYICCKUX BCIIMYKUH

11 KIIACC

Kox
nposepsieM
oro
pe3yiabTarTa

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

Yucna 1 BEIUUCIIEHAS

11

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IIEJI0€ YHCIO; HCIOIb30BaTh
MPU3HAKU JEIUMOCTU LEIbIX YHCEN, pa3i0)KeHUE YHCiIa Ha MPOCThIE

MHOXUTCIIN OJId pCIICHUA 3aaa4

1.2

OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAIBHBIM [TOKA3aTEIeM

1.3

2.1

2.2

OnepupoBaTh MOHATHIMU: JIorapudM YHCIa, TECATHYHBIE W HATypaJbHbIC
J0rapuQpmbl

YpaBHEHUS U HEpPAaBEHCTBA

[IpumensTh CBOWCTBA CTENEHM [UId IpeoOpa3oBaHUs  BBIPAXKEHUH,
OTIEPHPOBATH TOHITHUSMH: IIOKA3aTeIbHOE YpaBHEHHWE W HEPAaBEHCTBO;
pelaTb OCHOBHBIE TUIIbI TOKAa3aTEeIbHBIX YPAaBHEHUN U HEPABEHCTB
BemmonHATe  TpeoOpa3oBaHMsl BBIPAKEHUH, COAEPKAIIUX JIOTapUPMBL;

ONCprUpoOBaTh IMOHATHAMU: J'IOl“apI/I(I)MI/IquKOe YpPpaBHCHUC W HCPABCHCTBO,

peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YpaBHEHUM U HEPABEHCTB

2.3

HaxoauTts perieHus npocTelImux TPUroHOMETPUIECKIX HEPABEHCTB

2.4

OnepupoBaTh MOHATUAMH: CHUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEIICHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHHUU I PELICHUs IIPAKTUYECKUX

3a1a4
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Haxomuts peuenust npoCTeHINX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX

25 YpaBHEHUU U HEPABEHCTB
MonenupoBaTh peanbHbIE CHUTyallMM Ha $3bIKE aireOpbl, COCTABIATH
2.6 BBIPOKEHMSI, YPAaBHEHHS, HEPAaBEHCTBA M CHUCTEMbI IO YCJIOBHUIO 3a/1ayH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arlapara ajareopbl
3 QyHKIUHU U TpapUKu
OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs  (QYHKIUS, HPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIUH, TOYKH JKCTpeMyMa (YHKIMH, HauOosbliee H
' HauMeHbIlee 3HaueHHWs (YHKIUH Ha MPOMEXKYTKE; HCIOIb30BaTh MX JUISA
uccnenoBanus (pyHKIUH, 3aJaHHON rpaduKoM
OnepupoBaTh MOHATUSAMU: TpadUKHU TMOKA3aTENbHOM, Jorapudpmuyeckoi u
3.2 TPUTOHOMETPUYECKUX  (YHKIHUH;, H300pakaTh HMX Ha KOOPJHMHATHOM
TUIOCKOCTH U UCTIOJIb30BATh JJIs pellICHUs YpaBHEHUI U HEPABEHCTB
> N3006paxaTh Ha KOOPIAMHATHON TIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHHMA
' Y MCIIOJIb30BATh UX JUIS PEIICHUS] CHCTEMBI JINHEHHBIX ypaBHEHUN
34 Ucnonws3oBarh rpaduku GyHKIMA U1 UCCIIENOBAaHMS TIPOIECCOB U
' 3aBHCUMOCTEH U3 JpyTUX yUeOHBIX AUCIUILIIH
4 Hagama maTemaruueckoro anaimmsa
OmnepupoBaTh MOHATUSMH: HETIPEPBIBHAS (PYHKIIUS, POU3BOAHAS ()YHKIIHH;
4.1 UCIIOJIb30BaTh T€OMETPUUECKUI M (U3UYECKUN CMBICI MPOU3BOJHOM A
perreHus 3a1aq
42 HaxomuTe  mpoW3BOAHBIE  DJIEMEHTAapHBIX  (DYHKIUH,  BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonp3oBaTh  NMPOW3BOAHYIO Ui MCCIENOBaHUS  (QYyHKIMM  Ha
4.3 MOHOTOHHOCTh M JKCTPEMYMBI, TPUMEHSITh PE3YJIbTAaThl MCCICIOBAHUS K
MOCTPOCHUIO TPpapUKOB
44 Hcnonp3oBaTh MpOM3BOAHYIO JJISI HAXOXACHUS HAWIYYILIEro PELIeHHUs B
' NPUKJIAJHBIX, B TOM YHCJIE€ CONMATBHO-YKOHOMUYECKUX, 3aauax
45 OnepupoBaTh MOHATHSAMM: TIepBOOOpa3Has M HMHTErpaj; IMOHUMATh
' reoMeTpUuecKuid U GU3NYECKUI CMBICIT UHTErpajia
15 Haxoautb nepBooOpa3Hble 3JieMEeHTapHbIX (YHKIUN, BRIYUCIATH HHTETpall
' no ¢popmyne Hetorona — JleliOHuna
47 Pemate mpukiagHble 3a/1aud, B TOM YHCIE COIUATBHO-IKOHOMUYECKOTO U

(GU3NIECKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIH3a
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Teopust BEpOATHOCTEN U CTATUCTHKA

CpaBHMBaTh  BEPOATHOCTH  3HAYCHUH  CIy4yallHOM  BEIWYUHBI  TIO

>4 pacIpeesIeHUI0 WU C IOMOILBIO JHarpaMm
OnepupoBaTb MOHATHEM MaTEMaTHYECKOrOo  OXHMIAHMs, IPUBOAUTH
5 5 IPUMEPBI TOTO, KaK MPUMEHSETCS MAaTeMaTUYeCKOe OXKUJAAHUE CIIydailHOU
' BEIMYMHBI, HAXOIUThb MaTeMaTHYECKOE OXHJIAHUE IO  JaHHOMY
pacrpeaesieHIIo
5.3 Nmets npeacTaBieHne o 3aKkoHe 0OJIBIINX YHCET
5.4 HmeTs npeacTraBieHue 0 HOpMaJIbHOM pacipeiesieHUH
6 I'eomerpus
OnepupoBaTh HOHATHAMU: LMIMHIpUYECKas IOBEPXHOCTb, OOpasyrolIye
6.1 IWIMHAPUYECKON TOBEPXHOCTH, NMJIMHIP, KOHHYECKas IOBEPXHOCTb,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh TOHATHUSIMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTa CETMEHTa, IIapOBOH CIJIO, OCHOBaHME IIAPOBOrO CIIOS, BBICOTA
IIapOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Beruncnare  00bEMBI WM IJIOMIAAM  TIOBEPXHOCTEH TENm  BpalleHHS,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyJT
OnepupoBaTh MOHATHSAMU: MHOTOTPaHHUK, BIHMCAaHHBIH B chepy u
6.7 ONMCAHHBIN OK0JIO cdepsl, chepa, BIUCAHHAS B MHOTOIPAHHUK WIIHM TEJIO
BpaLICHUs
6.8 BbI4ncnaTh COOTHOIIEHUST MEXTy IIJIOMIAIMH ITOBEPXHOCTEH U 00bEMaMHU
' MMOJOOHBIX TEN
69 N300paxkaTh m3y4daembie (UTYpPHI OT PYKH W C TPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIONTHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEeXKH W3 PUCYHKOB TIPOCTHIX
6.10 00BEMHBIX (uUryp: BUI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUEHHUS Tell
BpALIECHUS
6.11 W3Bnekarb, HMHTEPNPETUPOBAaTH M NPeoOpa3oBbIBATE HH(POPMALUIO O

INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, TMPEACTaBICHHYI0 Ha
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YepTeKaxX U pUCYHKaAX

6.12

6.13

6.14

[IpumensTe reomeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a1a4, MPEAIoJIaraloluX HECKOJBKO WIaroB pELIECHHs, €CIU YCIOBUSA

MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMme
OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

BrimonaaTs HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHUA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, O6’b$ICH$ITb, KaKUMH CBOMCTBaMH OHH

o0JrazaroT

6.15

[IpumensTs npaBuiIo Napauieaenuneia Ipyu CI0KEHUN BEKTOPOB

6.16

6.17

OHGpI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWMHATBI B IPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BEKTOpPA, paBECHCTBO BEKTOPOB, KOOPAWHATHLI BEKTOPA, YTOJI
MCKAY BCKTOpPAMH, CKAJIPHOC IMPOU3BCACHUEC BEKTOPOB, KOJJIMHCAPHBIC U

KOMIIJIAaHAPHBIC BCKTOPLI
HaXO,I[I/ITb CyMMY BCKTOPOB UM IPOU3BCACHUC BCKTOpAa Ha YUCIIO, YTI'OJ
MCKAY BCKTOpaMH, CKaJIAPHOC MPOU3IBCACHHEC, PACKIAAbIBATH BEKTOP IIO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

BaI[aBaTB IIJIOCKOCTH YPABHCHUEM B I[eKapTOBOfI CUCTCME KOOpANHAT

6.19

Pemate HpOCTGfIHIPIC TCOMCTPHUICCKUC 3ala4y HAa NPUMCHCHHUEC BCKTOPHO-

KOOpAWHATHOTO METOJa

6.20

6.21

Pemate 3amaum Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUN H
HAaXOXKACHUC TCOMCECTPHUYCCKUX BCIIUYUH II0 06pa3uaM WK aJiIrOpuTMaMm,
MMPUMCHAA HN3BCCTHBIC METOABI npu peaICHUN CTaHAApPTHBIX

MaTeMaTHYCCKUX 3a1a4

[IpuMeHATH NpoCTEHIIME MPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPECOMETPUUCCKHUX 3a1ayd

6.22

[IpuBoaUTE MpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE H

JKU3HHU, paCliO3HABATh NPOABJICHUE 3aKOHOB I'€COMETPUHN B HCKYCCTBC

6.23

[IpuMeHATh MOMy4YeHHBbIC 3HAHWSA Ha MPAKTHUKE: aHAJIM3UPOBATH peabHBIC
CUTYyalluu U MPUMEHSTh U3yUYEHHbIE TIOHITHS B MPOLECCE MOUCKA PEIICHUs
MaTeMaTH4ecKu CHOPMYITUPOBAHHOW MPOOIEMBI, MOJCIHPOBATh peabHbIE
CUTyallud Ha S3bIKE T€OMETPHH, MCCIIEJOBaTh IMOCTPOEHHBIE MOJETU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara ajireopsl,
pemarh  NpPaKTHYECKHWE  3a/auyd,  CBSI3aHHbBIE C  HaXOXACHUEM

TCOMETPHUICCKUX BEININH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Koxn
1 Yucna v BIYUCIIEHUS
Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOH, IPOLEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuum ¢
11 palMOHAIbHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOell U MPOLIEHTOB JUIsl pelleHUs NMPUKIAJHBIX 33734 M3 Pa3JIMYHBbIX OTpaciel
3HAHUM U PEAIbHON KU3HHU
JenictBuTenbHble  4yMcia.  PanMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuuu C JACUCTBUTEIbHBIMM 4YuciaaMu. [IpuOiamxéHHble
BBIUMCJIEHMS], [TPaBUJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JIeHCTBUTEIBHOTO
13 yucia. Mcnonb3oBanue noaxofsmed GopMbl 3anucu AEHCTBUTEIbHBIX YHCEN IS
pelIeHNs PaKTUYECKUX 3a]a4 U IPECTaBICHNS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypajabHOW cTemeHu. JlelicTBUs ¢ apupMeTuyecKuMu
' KOPHSIMHM HaTypaJIbHON CTETIEHH
L5 CuHyC, KOCHHYC M TaHIE€HC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TPEOOpaA3OBaAHUS
95 [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Penienue uppanmoHanbHbIX YpaBHEHUI U HEPAaBEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
27 [TpruMeHeHNe ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTeMaTUYeCKHUX 3aJad U 3ajad
' U3 PA3IUYHBIX 00JIACTeH HAYKU U peaIbHON KU3HU
3 OyHKUIUHU U TpapUKU
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Oynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢ynkumu. B3zaumHo obOparHble

3.1
byHKIAHA
3.9 OOnacTte ompeaeneHUs M MHOXKECTBO 3HadeHuWH ¢yHkuuu. Hymm  ynkuum.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CreneHHas (yHKUMA C HAaTypaJbHbIM M LeJIbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYXHOCTb, ONpPEACICHHE TPUTOHOMETPHUYECKUX (DYHKITHA
' YHCIJIOBOI'O apryMeHTa
4 Hauvana maremMaTnyeckoro aHaamsa
A1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs IOCIEeNOBaTeIbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BAaTENbHOCTH
Apudmerndeckass W TEOMETpPHUYECKas TPOrpeccud. beckoHewHo yOBIBaromias
42 reomerpuueckas nporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH I€OMETPHUYECKOM
' nporpeccuu. ®opmysa CI0XHBIX NPOLEHTOB. Mcnosp30BaHHWE NPOrpeccuu AJis
pEILIEHNUs PEATbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
) MHoxecTBa U JIOTHKa
MHoXecTBO, omnepanuu Haj MHOXecTBamu. [uarpammbel Diinepa — Benna.
5.1 [IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO amnmnapara JUisl ONMCAHMs PEaTbHBIX
IIPOLIECCOB U SIBJICHUH, NIPH PELIEHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
6 Teopust BEepOSTHOCTEH M CTATUCTHKA
[IpeacraBnenne maHHBIX C TOMOIIbO Tabmuiy wu  guarpamm.  CpenHee
6.1 apupMeTHyecKoe, MeauaHa, HauOoiblliee M HaWMEHbIIEE 3HAYEHUs, pazMax,
JUCTepCHusl U CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyualiHple SKCHEpPUMEHTHI (OMBITHI) M Cily4ailHble COOBITHSA. OJeMEHTapHbIE
coObITHsL (McX0abl). BeposTHOCTH ciydaifHOro coObiTHsa. bim3ocTs 4YacToTHl U
6.2 BEPOATHOCTH COOBITUN. CilydaliHble OMBITHl C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTM  cOObITMH B ONBITaX C  PAaBHOBO3MOXKHBIMH
AJIEMEHTapPHBIMUA COOBITUSIMHU
6.3 Onepauuu HaJx COOBITUAMHU: IepecedeHue, OOBEANHEHHE, IMPOTUBOINOJIOKHBIE
' coObITHs. [lnarpammbl Ditnepa. @opmyiia ClI0KEHUS] BEpOITHOCTEH
6.4 VYcnoBHas  BEPOSATHOCTb. YMHOXKEHUE BEpOSATHOCTEH. JlepeBO  Cily4aiHOro

skcniepuMmenTa. @opmysia mosiHOH BeposiTHOCTH. HezaBucrumMbie COOBITHS
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6.5

KomOunatopaoe mnpaBwio ymHoxxeHus. IlepecraHoBku u ¢akropuan. Ywucno

coueranuid. Tpeyronpauk [lackams. @opmyna bmHomMa HproToHa

6.6

bunapHplii Cily4aiiHBI ONBIT (MCHBITAHHUE), yclmex U Heymada. HesaBucumbie
ucnbiTanusa. Cepusi HE3aBUCHUMBIX HUCIBITaHUM 110 miepBoro ycmexa. Cepus

HE3aBHCHMBIX MCITBLITAHUN BepHy.TIJ'II/I

6.7

Cnyuaiinas BennuunHa. Pacnipenenenue BepositHocTed. J(marpamma pacnpeneneHus.

[Ipumepsl pacnpesiesieHnii, B TOM YHMCIIE T€OMETPUUECKOE U OMHOMUAIbHOE

7.1

1.2

I'eomerpus

OcHOBHBIE NOHATUSA CTEpEOMETpUM. Touka, IpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTne 00  akcMOMAaTUYECKOM  TOCTPOEHUU  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKarolmecs,
napajulelbHble M CKpemuBamomuecs npsmele. [lapamnensHOCTs NOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: Mapajljie/ibHbIE TMpsiMble B  MPOCTPAHCTBE,
MapauIebHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M IUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMU CTOPOHAaMHM, YIrOJ MEXAYy NpSAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaliesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocTeil. [Ipocteiimue mpocTpaHCTBEeHHBbIE (UTYPHI Ha IMIOCKOCTH: TETpadp,

Ky0, napaJuiesienumnes, NoCTPOCHUEe CeUeHNnn

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIIAPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O IPSIMON MEPIIEHINKYIIIPHOMN
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: Yroll MEXAY MpAMOM M IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JMHEHHBIM Yyrojg JAByrpaHHoro yria. lleprneHaukynsap u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMs (PUrypbl Ha MIOCKOCTh. [lepneHAuKyIIpHOCTh MIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYyX  Iulockocred. Teopema o  Tpéx

NEePHEHANKYISIPAX

7.4

[TonsiTue MHOTOTrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE WU
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[lpusma: Nn-yrosbHas
npu3Ma, TpaHd M OCHOBAaHMS MPU3MBI, IpsSAMas U HAKJIOHHas MPU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsiMOyTroJIbHbBIN NapauIeIeIHUIe ]
u ero cBorctia. [Iupamuaa: N-yroapHas nupamuia, TpaHd U1 OCHOBaHUE MUPAMU/IBI,

OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUJbI, PABUIbHAS U yCeU€HHAs MUpamMHaa.
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OneMeHTbl NpuU3Mbl U nOHUpaMuibl. llpaBUibHBIE MHOTOrpaHHUKHU: IIOHSATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIIbHAs IUPAMHUIA,
npaBUIbHASA TPEYTOJIbHAS MUPaMUa M MPaBUIBbHBINA TeTpasap, Ky0. [IpencraBnenue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOM,

7.5 IUIOCKOCTH. DJIEMEHThl CUMMETPUH B UpaMUIaX, Mapajulejenueaax, IpaBuibHbIX
MHOTOTpaHHHUKaX
Bbruncnenue 31€MEHTOB MHOIOIpaHHMKOB: pEOpa, nuaroHanu, yriasl. Ilnomansb
OOKOBOM IOBEPXHOCTM U TIOJIHOM IOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIA]b
7.6 OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
[IOBEPXHOCTU M IOBEPXHOCTH IPABWIBHON MUpaMHIbl, TE€OpeMa O IUIOIIAIU
yceuénnoit nupamuabl. [Tonstue 06 06bpéme. OObEM MUPAMUIBI, TPUIMBI
- [TonoGHble Tena B mpoctpancTBe. COOTHOMIEHHS MEXTy MJIOLIAIIMU IIOBEPXHOCTEH,
' 00BbEMaMu IOTOOHBIX TET
11 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 CreneHnsb ¢ paliluOHaJIbHBIM MTOKa3aTesaeM. CBOWMCTBA CTEIIEHU
1.3 Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHbIE JTOrapH(pMbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXEHUH, COACPIKAIIMX JIOTapU(MBI
25 IIpeoOpa3oBaHue BBIpaXKEHUN, COAECPIKAIINX CTENICHH C PAl[MOHAIBHBIM
' MoKazaresieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
26 CucreMpl JNMHEWHBIX YypaBHEHHH. PemeHue mNpuUKIagHBIX 3a7ad C HOMOUIbIO
' CHUCTEMBI JINHEHHBIX YPaBHEHUN
2.7 CucTteMbl 1 COBOKYTHOCTH PALIMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.8 IIpuMeHeHMe ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a/1a4
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W 337124 U3 Pa3InYHBIX 00JIaCTe HAYKH U PEATbHOM KU3HH

3 OyHKIUH U TpaPuKH
Oynkuus. Ilepuoguueckue ¢yHkuuu. ITpomMexyTKM MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl 1 MUHUMYMBI (QyHKUMU. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIMU HAa IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U rpaduKH
3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U IPaPUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKIMH A8 HMCCIEIOBAHUS  HIPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT IpPH PEIIEHUU 3a4ad U3 JPYruX Y4eOHbIX
IIPEIMETOB U PeaIbHOMN KU3HU
4 Hauana maTremaTueckoro aHaimsa
4.1 HenpepsiBable pyHKIMU. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. ['eomerprueckuii 1 GU3NIECKHIA CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3yeMeHTapHbIX (yHKUUNH. DOpMyIJbl HaXOXACHHS IMPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUN
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 skcTpemMyMbl. HaxoxieHne HanOoJNbIIero U HauMEHbIIEro 3HaueHHus (YyHKIUU Ha
OTpE3Ke
[TpumMeHeHHne PON3BOAHOM A HAXOXKICHUS HAWIyYlLIero pelleHus] B IPUKIIaIHbIX
4.5 3ajayax, s OINpeAeNieHUuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMmysnod wiu
rpaduKom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuil M pusnueckuii cmMbici. Beranciaenue uHTerpaia mno
' ¢dbopmyne Hetotona — JleitOnura
5 Teopust BeposSTHOCTEN U CTaTHCTUKA
YucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIUYMH: MaTeMaTH4YecKoe OXXHUIaHHe,
JTUCIIepCUsi U CTaHJApTHOE OTKJIOHEHHE. [IpuMepbl MpUMEHEeHHUsT MaTeMaTHu4ecKoro
£ 1 OXKUJIaHUS, B TOM YHUCIIE B 3aJjauyax M3 IMOBCEIHEBHOW >KM3HU. MaTemaTHdeckoe
' OXHMJIaHWe OMHApHOW CIydalHOW BETWYMHBI. MaTeMaTuuecKoe OXHUIaHUE CyMMBI
CllydaiiHBIX BeMUYMH. MaTreMaTHuyeckoe OKUIAHWE U JHUCIIEPCUs TEOMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpeeeHuH
5.2 3akoH OONBIIMX YHCEN W €r0 poJib B HayKe, MpUpoJe M oOmiecTBe. BHIOOpOUHBI
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METOJI UCCIIENOBAHUI

5.3

IIpuMepsl  HenmpepbIBHBIX — CiiyyalWHbIX BenuuyuH. lloHstme o 1wioTHOCTH
pacnpezeneHus. 3a1a4y, IPUBOAAIIME K HOPMaJIbHOMY pactpenencHuto. [lonsarue o

HOPMAaJIbHOM pacrpeieICHuU

I'eomerpus

6.1

6.2

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIne HUIHMHIPHUUECKONH MOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. L[ummHap: ocHOBaHWS M OOKOBas MOBEPXHOCTb,

oOpa3yrolas 1 ocb, IIIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

Konunyeckas moBepXHOCTh, 00pa3yoIline KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHocTU. KoHycC: OCHOBaHME M BepIIMHA, 0o0Opa3yrollas U OCh,
IJI0MIa b OOKOBOW M TOJHOM IMOBEPXHOCTHU. YCEUEHHBIM KOHYC: OOpa3yroliue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHTp, paanyc, AMaMeTp, MJIOMIab MOBEPXHOCTH cdepbl. BzanmHoe
pacronios)keHre cepsl U MIOCKOCTH, KacaTelbHasl TUIOCKOCTh K cdepe, IMUIomab
chepsl

N3o06paxkeHune Ten BpallieHUs Ha MI0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYCa

KomOuHanuu Ten BpaimieHuss ¥ MHOTOIPAaHHHKOB. MHOTOIpaHHHK, OIMCAHHBIN
0KO0JI0 cepsl, cdepa, BIMCAaHHAS B MHOTOTPAaHHHK, WK TEJIO BPAILICHHSI

[Tonste 060 oO6béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Mapaiesienunea u cieacTpus u3 He€. O0bEM IIHITHH/pA, KOHYyCA.

O6béM 1mapa ¥ miomaab chepsl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXTy IUIOIASIMU TTIOBEPXHOCTEM,

00BéMaMH TTONOOHBIX TET

6.8

Ceuenus mwinHIpa (MapauiebHO W TEPHEHANKYISIPHO OCH), CEYEHHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXO/sIee Yepe3 BEPILNHY ), CEeUeHUs 1apa

6.9

6.10

Bektop Ha miockoct u B mpocTpaHCTBe. CIOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4yucio. PasiioxkeHne BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekropaM. llpaBuio mapayimenenunena. Pemenue  3amay,  CBS3aHHBIX  C

IIPUMEHEHHEM NPABUJI JEHCTBUI C BEKTOpaMU

[IpsiMmoyronbHasi cucremMa KOOpAWHAT B mpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. YTrol Mexay Bekropamu. CkanspHoe
MIPOM3BE/ICHNE BEKTOPOB. BbIuKciieHHE yIiioB MEXAYy MNPSAMBIMH U IUIOCKOCTSIMH.

KoopaynHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJJHEI'O OBIIETO OBPA30OBAHUS

Kon
NpoBePsSIeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

Bnagenue merogamMu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (GopMyJMpoBaTh U ONEPUPOBATH MOHATUSMH: OIpe/eleHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYITUPOBATh
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJA MaTeMaTHYeCKOW HHIYKIIMU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYX ACHHUS MpU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOJKECTBAMH; yYMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs pealbHbIX MPOLECCOB U ABJIIEHUN U IPU PELICHUU
3ajjay, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHbIX NPEAMETOB; YMEHHE
ONEepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHHue onepupoBaTh MOHATHUSMHU: HATypaldbHOE YHCIIO, IEJI0€ YHCIIO,
CTETICHb C IISJIBIM ITOKa3aTesIeM, KOPeHb HATypalIbHOW CTEICHU, CTEIICHb
C paluoHaJIbHBIM  TIOKa3aTelleM, CTeNeHb C  JICHCTBUTEIHHBIM
mokaszarejeM, JorapudM UHCIa, CHUHYC, KOCHHYC ¥  TaHTEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYJI0, PAlMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  ILENIBIX,
paloHaIbHBIX, JCUCTBUTENBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU JCIMMOCTH, HauMEHbIITNN 0611114171 JACIUTCIIb U HANMMCHBIICC
obmiee kpaTHoe, anropuT™M EBKInIa mpu penieHuu 3agad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp606p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTENEHAMH W JorapudmMamu, mpeoOpa3oBaHUsi IPOOHO-PATMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHUC ONCPUPOBATH IMOHATHAMHA: MOCJICIOBATCILHOCTD,

apudMeTHIecKas nporpeccus, reoMeTpuiecKast MIPOTpECCHs,
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OEeCKOHEUHO  yOBbIBalOIlasl TIEeOMETPUYECKas IPOrpeccus; yMEHUe
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMEHHE OIEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apTYMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHMCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPHUUECKUE
yYpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIIEPUPOBATH
HNOHSTUSIMU: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHECHUN W HEPABEHCTB, DPABHOCWIBHOCTH
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTh YpaBHECHMUA,
HEPaBEHCTBA M CHUCTEMBI C ITOMOIUBI PA3IMYHBIX IMPUEMOB; pPEIIATH
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUI PEUICHUS MATEeMATHYECKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHSAMU: (QYHKLUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTbH
GyHKIMHU, KCTpeMyM (GYHKIMH, HauOOJbIllee M HAUMEHbIlIee 3HAYEHUS
GYHKIIUM Ha IPOMEXYTKE, HeTpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKIMH, TIepBas U BTOpas MPOU3BOHAS (YHKIIMU, T€OMETPUYECKUNA U
¢buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Trpaduka (QyHKIUH; yMEHHE
BBIUHCIISATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIUN (YHKLMH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIIMM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO JJIs HCCIeNOBaHUA (PYHKLUH,
HaXOJUTh HauOOJbIIME M HAUMEHbIINE 3HA4YEHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHHMEM ammapaTa MaTeMaTHYeCKOTO
aHalu3a; NPUMEHATh MPOU3BOJHYIO JJS HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIIC COIHAIIbBHO-DKOHOMHWYCCKUX U
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bu3HYECKUX 3a7a9ax; HAXOAUTh TUIOMIATU U 00BEMBI PUTYP C TTIOMOIIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPhl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

NoMOIIbI0 AU PepeHInaNbHbIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKUMSA, KOMNO3ULMSA (QYHKUUH, JuHeWHas (YyHKUMA, KBaJpaTHYHas
byHKIMA, panuoHaibHast byHKIMA, CTEIIEHHAs GbyHKIMA,
TPUTrOHOMETpUUYEeCKHEe  (yHKIUM, OOpaTHble TPUIOHOMETPUUYECKHE
¢byHKUMM, TIOKa3aTelnbHas | Jorapumuyeckas (YHKIHU; YMEHHE
CTpOUTh TpadUKU H3YYEHHBIX (YHKLUMH, BBINOJIHATH MpeoOpa3zoBaHUs
rpa¢uKoB (YHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS IPOLIECCOB U
3aBUCUMOCTEH, NMpHU pelleHUH 3a7ad U3 APYTruX Y4eOHBIX HMPEIMETOB U
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYJIaMU 3aBUCHIMOCTH MEXITY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKIME Ui
peleHns ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOpDAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTCM

VYMeHue pemate TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 337a4i U3 00JacTH YIPaBJICHUS JMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, MCCIIEJOBaThb IIOJIYYEHHOE DELICHHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MATEMATUKHU; COCTABJIATH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHM C HUCIOJB30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA Pe3yIbTaT

YMeHne onepupoBaTh MOHITHAMU: CpeiHEe apruMeTHIecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHClepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBaTh HH(OpPMAIMIO, TNPEACTABICHHYIO B TaliMIax, Ha
IrarpaMmax, rpaukax, OTpaXKarollyro CBOHCTBA peabHBIX MPOIECCOB
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOIHIl U TUATrpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM
rpadu4ecKux METOJOB U  JJIEKTPOHHBIX CPEACTB; Trpaduyecku

WCCJIE0OBaTh COBMECTHBIE HAOMIOJEHUS C TIOMOIIBIO JUarpaMm
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pacceuBaHus U JINHEWHOU Perpeccuu

10

YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOro COOBITUS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMybl CIIOKEHHSI M YMHOXEHHs BEpOSTHOCTEH, (OpMyiy MOJHON
BEPOSATHOCTH, (popmyny bepHyium, komOuHATOpHBIE (PaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpOBAThH
NOHATUSIMM: CIy4yailHas BEJIMYMHA, pACIpPENEICHUE BEPOSATHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW  BENMYWHBI, (QYHKIHMHA paclpelieNeHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPElEICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YyUEHHBIX pacHpelesieHud JUis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUI; YMEHHE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIbLIMX YMCENI B NPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHUM, YHMCIO NepecTaHOBOK; OuHOM HbloToHa; ymeHue
OPUMEHATh KOMOMHATOPHBIE (PAKThI M pacCy>KACHUs I peLeHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH peasbHbIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘lCHHBIfI pe3yjibTar

YMeHue onepupoBaTb IMOHATUSAMU: TOYKA, HpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJa, IUIOCKUH yTOI,
JIBYTPaHHBIA yTOJI, TPEXI'PAHHBIM YroJ, CKpEUIMBAIOLIMECS IpsMBIE,
MapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yrou
MEXy NPSMBIMHM, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh IIpU
pellleHnn 3a1a4 U3y4yeHHble (AaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 TE€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN

YMeHue onepupoBaTh MOHATHUSAMH: IUIOMIAAL (UTyphl, 00bEM (UTYPBI,
MHOTOTPaHHHK, NPABWIBHBIM MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenumesn, Npu3Ma, NUpamuaa, (Gurypa M MOBEpXHOCTbH

BpallleHusl, UUIUHAP, KOHYC, Iap, cdepa, IIomaas cepbl, IUIOMAIb
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MOBEPXHOCTH TNHPaMH[BI, TPU3MBIL, KOHycCa, IMIMHApa, 00BEM Kyoa,
MPSAMOYTOJIBHOTO Napajuienenunena, NupamMuibl, MPU3MbL, LWIAHJPA,
KOHYycCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUsA KOHyca M LWIMHJIpA,
napajuyieJbHblE OCH WM OCHOBAHHUIO, CEYEHWE I1apa, IUIOCKOCTD,
Kacaromasicsi cepsl, LUIMHIAPA, KOHYCa; YMEHHE CTPOHWTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpaIllEHUs], UX CEYEHMs], B TOM YHCJIE C IIOMOIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENEHO
(GbopMyIHpOBATH OIpEEICHUS] H3Yy4aeMbIX (DUTYp, BBIBUTaTh THIIOTE3BI
O CBOMCTBaxX M MpPHU3HAKAX MEOMETPUYECKUX (PUTYp, 0OOCHOBBIBATH HIIU
ONpoBepraTh MX; YMEHHE TPOBOAWTH Kiaccuukanuioo Quryp 1mo
pa3IMYHBIM MPU3HAKaM, BBITOIHATH HEOOXOIUMBIE JTOTOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omepupoBarh IMOHATHSAMH: JIBMJKCHHE B  IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOn00Us, MOMOOHBIE QUIYpPHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJIOOHBIE (PUTYpPBI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXWUTEKType; HCIIOJIb30BaTh T'€OMETPUUECKHUE OTHOIICHUS
IpH PEIIeHWH 3a7ad; HaXOIUTh T€OMETPUYCCKHE BEIUYHMHBI (THHA,
yroi, IIomangb, o0bEM) TpU pelleHHH 3aJad M3 JPYruX Y4eOHBIX
MIPEIMETOB M M3 PEATTbHOMN JKH3HU; YMEHUE BBIUYUCIIATH TCOMETPHUCCKUC
BEJIMYMHBI (IJIMHA, YrOJd, IUIOMIa/b, OO0BEM, IUIOIIAAh TOBEPXHOCTH),
UCTIONIB3Ysl HM3y4YeHHBIC (DOPMYJIBI M METOJBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCa, [IWIMHIPA, TUIOMAAb Cepsr;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO TMapaljiesienuIea, MUPaMHIbI, TTPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxXOIWTh OTHOIIEHHE OOBEMOB

oJI00HBIX Uryp

12

YMeHue oneprupoBaTh NOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOpPUHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPJIMHATBl BEKTOpA, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha 4YHCIO, pa3joXKeHHe BeKTopa Mo 0Oa3ucy,
CKaJIsIPHOE NIPOM3BENIEHUE, BEKTOPHOE TPOM3BEICHHUE, YION MEKIY
BEKTOPAMH; YMEHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUIS pelIeHWs TeOMETPUYECKMX 3a7ad M 3afad JApPYruxX Y4eOHBIX

MPEAMETOB

13

YMeHue BbIOMpATh TOAXOMSIIMA METOA IS PEIICHHs 3a/auu;
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MOHUMAaHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYECHUU NPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUW; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOAUTH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MUPOBOH

MaTE€MaTU4YeCKON HayKH
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ITEPEYEHD 2JIEMEHTOB COIEPKAHUA, ITPOBEPAEMbBIX HA
EI'2 10 MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI
19 Panuonanbnple uuciaa. OOBIKHOBEHHBIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOH creneHu. JleiicTBus ¢ apudmMeTnaecKuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazaresieM. CBoiicTBa
- CTETICHU
. CuHyc, KOCMHYC M TaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HATypadbHbIE JOTapu(MbI
JeiictButenpHple uucia. ApudMeTHYECKHe OIepaluu C JAeWCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIIEHUS, TIPABUIa OKPYTIJIEHUS, PUKHUJIKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [{enbie 1 IpOOHO-pallMOHANBHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS
2.5 Lenbie n 1poOHO-paliOHANbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerprdeckue HEPaBEHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Matpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenTuTe b MaTPHUIIBI
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3 QOyHKIUHU U TpaduKu
31 Oynkuus, cnocoObl 3amanust (pyHkouu. I'paduk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele n HeuéTHble GyHKuMU. [lepnoguueckue GpyHKum
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW Qynkuun. Hymu ¢ynkuuu.
32 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MHHUMYMbI ¢GyHKiud. Haumbonbinee M HauMeHbIEe 3HAYECHUE
(GYHKLIHU Ha IPOMEXYTKE
23 CrenenHas (yHKUMS C HaTypalbHbIM M ILelbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [oka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne nPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoJbIIero 1 HaMMEHbIIEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu Hajl MHOXKecTBaMu. J[narpamMMel Disiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 ®durypsl Ha MIOCKOCTH
1.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
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7.4

Tena v MOBEpXHOCTH BpaALLEHUS

7.5

Koopaunatsl 1 BEKTOpBI
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

e Maremaruka: anredpa U Hayajaa MaTeMaTHYeCKOro aHallu3a, FTeOMETPHSL.
AnreOpa 1 Havasia MaTemMaTuueckoro anaiausa. 10-11 kmaccel: yuel. as
00111eo0pa3oBar. opraHu3aiuii: 6a3oBbIl U yIIIyOl.
ypoBHU/[LLI.A.AnmumoB, FO.M. Konsrun, M.B. Tkauépa u ap. ]-M.
[Ipocsenienne

o [O. H. Tropun, A. A. Makapos, U. P. Beicoukuii, 1. B. Amenko

TEOPUS BEPOSITHOCTEN U CTATUCTUKA

e Marematnka: anrebpa v Hayaia MaTeMaTHUECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus 10-11 kmaccor: yue0. nis 001eodpa3oBat. OpraHu3aruii:
6a30BbIit 1 yriryos. ypoBuu/ [JI.C.Atanacsx, B.®. bytysos, C.b.

Kanomues u np. | - M.IIpocBenieHue

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
[IMabynun M.M. Anre0Opa u Havasia MaTeMaTUYECKOTO aHAJU3A.
Hunaktuueckue matepuaisl K yueoHuky III.A. Anumosa u npyrux. 10/11
KJacc:y4e0.mocobue st o0pa3zoBaT.opraHu3ainii: 0a30BbIN U yriyOa.ypoBHU/ [
M.N.1la6ynun,M.B. Tkauésa, H.E. ®énoposa ].-9-¢ uzn.-M.IIpocsemienue
I'eomeTpusi: 10(11)knacc: 6a30BbIN ypOBEHB: CAMOCTOATEIIBHBIC PAOOTHI:
yueOHoe nocobue aist o0pazoBarenbHbIX opranu3ainuit/M.A . Muenckas.-3-e

u3a., crep.- Mocksa:IIpocsemenne
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://resh.edu.ru/class/10/
https://ege.sdamgia.ru/
https://lesson.edu.ru/02.1/03

http://school-collection.edu.ru — kosutekius 00pa3oBaTEILHBIX PECYPCOB;

InternetUrok.ru - Bumeo ypoku;
www.math-on-line.com-3anumareabHast MATEMATHKA;

http://www.exponenta.ru - o6pa3oBaTe/IbHbII MAaTEMAaTUUYCCKUN CaNT;

«AKnacey: http://www.yaklass.ru

«IlIxompHas MaTemarukay: http://math-prosto.ru/index.php
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