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MOSCHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeepaibHOTO TOCYIaPCTBEHHOT'O 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHus, C YyY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa3oBaHUIO, W TPAIUIMA POCCHHUCKOTO
oOpa3oBanus. Peammzarusi mporpamMMmbl OOSCIIEYMBACT OBJIAJCHHUE KITFOYCBBIMU
KOMIIETCHIIUSIMHA, COCTABJIIOIIMMH OCHOBY JUJISI CaMOPAa3BUTHS M HETPEPHIBHOTO
o0pa30BaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAJIW3a» SBJISIETCS OJHUM U3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOJMMOM JUJII OCBOCHHS
KypcoB HH(OpPMATHUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOUN opme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajn3a 3aKJIaJIbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHU, OWOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMYECKH CTPOTMMH MAaTEMaTHYECKUMHU KOHCTPYKIHUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3ALIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHe. B xome n3ydenus
anreOppl W Havall MaTEMaTUYeCKOro aHaju3a B CTaplied IIKOJEe YdJalluecs
MOJy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallM W WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATUYECKUX
3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE U B MCKYCCTBE, C BbIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

BOCIUTATENIbHBIM MOTEHLIHUAIOM, KOTOPHIM

pedARk mﬁT@Q%@W‘ICfSHHH arepuai, CIOCOOCTBYIOIMI (OPMHUPOBAHUIO

SI'IEK POHHOWU NO %lg biO o
HAyq9HOTr0 MHPOBO33PEHHS, TaKk U |4epe3 CHelupuKy y4dyeOHOH IesTeNbHOCTH,




TpeOyrolen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUATEIIBHOU
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus aiaredpe M HayalaM MaTeMaTHYeCKOTO
aHaJIM3a JICKUT JAEATEIbHOCTHBIN IPUHIUI O0yUEHHUS.

CrtpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAeT
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «YUucna M BBIYUCICHUD,
«Dyakuun  u - rpadukm», «YpaBHeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCcKoro aHanusza», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIMYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHUH JABYX JIET
oOyueHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr ApPyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMH W pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTErPAaTUBHBIM, TOCKOJBKY OOBEAUHSET B ce0€ COAEp)KaHHE HECKOIbKHUX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BCE Ooiee
HIMPOKUM MAaTEMaTHYECKUM amnapaTroM, y HUX MOCIEI0BaTEIbHO (hopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, IOJIyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHYECKOI0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYEHHBIN PE3yJIbTAT.

CognepxxaTenbHO-MeTOANYECKass TUHUA «YUucna W BBIYMCIIEHUS» 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW miKojie. B crapiiedt mikoie oco0oe BHHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIa, YMEHHE
pPAlOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLICHHUBATH
pesynbTar. OOyuaromuecs: MOJMy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCIICHHM,
BBITIOJTHEHUS JEWCTBUM C YHCIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTapled IIKOJIe, TOCKOJIbKY B KaXJOM pas3jese MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIUX 3adad. OOyuaromiuecs OBIaJeBaIOT
Pa3IMYHBIMA METOJIAaMU PELICHUS LEJbIX, PAUlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lorydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJIE€HWE HaumOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
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CO,ZhGg)KaTeJIBHaH IMHUS  BKIOYaey B cebs Takxke (OpPMUPOBAHHE YMEHHM
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BEHENHEBRHBIFHBRRAER OPMYyIaM, TpeoOpasoBaHus LENbIX, PALUOHATBHBIX,
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COJIepKaluX CTeNeHu M Jorapudmel. bmaronaps u3ydeHuio anreOpandeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS YyYaruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT 3(PGEeKTUBHBIE WHCTPYMEHTBHI JUISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKAa HAYKH.

CopepxarenbHo-MeToANYecKass JUHUA «DyHKIMM U Tpa@UKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
ITOCJIEN0BATENBHOCTD W3Y4YECHHUS MaTrepuana. N3yuenne CTEIEHHOU,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN ISl pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHMH M HepaBeHCTB. [Ipum 3TOM OosibllloE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMUHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJIYYEHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, rpaduueckoi u cioBecHOU. Ero usydenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUCHUS, BBIYUCIITH MUIOMAnn (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
yCKOpeHHUsl TmpolieccoB. JlaHHasi coaepkaTeibHas JHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWY4YlIEro pEHIeHHUs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HcKyccTBe. OOydyaromuecs Y3HAIOT O
BBIJAIOIIMXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMAaTHKU KAk
HayKH, U KX aBTOpax.
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ConepkaTebHO-MeToAruecKay TUHNS « MHOXKECTBA U JIOTUKA» B OCHOBHOM
OOKYMEHT NOANUCAH

NORBRFSHAHO R HOKHJ®Mi0 TCOPHH  MHOXKECTB.  TEOPETHKO-MHOKECTBEHHBIC
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HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
NPWIOKEHUN, OHH CBS3BIBAIOT PA3HbIE MAaTEMATUUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTUKM W HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hayala MaTEeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMHUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALIUN, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MAaTeMaTUYECKOro aHalu3a U
VMHTEPHPETALNN TOJyYCHHBIX PE3YJbTATOB. Takue 3aJaHus BIUIETEHBI B KaXIbIN
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca INUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnu peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCT, MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOLECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydYeHHME Kypca anreOpbl MU Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.
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OOKYMEHT NOANMUCAH
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COAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia v BbIYMCICHUS

Pannonansupie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  Jpodu.  ApuMeTHUYecKue  Oomepanud  C
palMoHaNIbHBIMU YHCIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 PA3JIMYHBbIX OTpacieu
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE 4YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTEIbHBIMU uHcliaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1ensiM  mnokazareneM. CranpaptHas  ¢opMma  3alucu
JNeUCTBUTENbLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JleWictBus ¢
apu(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHHE, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEPBAJIOB.

Pemmenue nensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Permienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpyuMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUIO MAaTeMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amaHus Gysknuu. ['paduk  GyHkiuu. Bzaumuo
oOpatHble PYHKIINU.

OObnacTh ompenenaeHus U MHOXECTBO 3HaueHUil Qynkuuu. Hymn Qyskumu.

¢THBIE U HEUETHBIE (DYHKITUH.

O ﬂméﬁ@ﬁﬁilp% C HaTypajIbHBIM U LEJIBIM TI0Ka3areseM. EE cBoiicTsa u

Sﬂ&)KTP HOM N % (If) .
BOMCTBA U I'PA(PUK KOPHA f1-OU CTCIICHHU.
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TpuroHomeTpudeckass OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(bYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIIEI0BATEILHOCTH.

Apudmerrueckas ¥ TeOMETPUIECKas MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOM
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrpEecCHH s
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jjisi ONMUCAHMUS pealbHBIX
MIPOLIECCOB U SIBJICHUM, IPHU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, J0KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YNCEIT.

CrteneHb ¢ palMOHAJIBHBIM MTOKa3zaTesaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COAEPIKAITUX JTOTaprU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUW, COJEPXKAIIMUX CTENEHH C PalUOHAIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIC YpaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucreMbl JTMHEUHBIX YpaBHEHUMN. PellieHne MpUKIIaaHbIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHUN, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JacTeid HayKu U peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
Mbl QyHkuuu. Hambompiiee u HauMeHblIee

3Haﬂ[@ﬁﬁé’| ﬁﬁﬂvf‘ﬂ&ﬁ OMe)KyTKe
9NE PO HOWM noannc o
PUTOHOMETP RGeS (byHKuHVI UX CBOMCTBA U rpa(uKu.
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Hcnonp3oBanue rpadukoB (YHKIMI A7 pelIeHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS HWCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPBhIE€ BO3HHMKAIOT IMPHU PEIICHUU 3aJlady U3 JAPYTHX y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GpyHKIMH. MeTOT HHTEPBAJIOB sl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3UYECKUH  CMBICTT
MIPOU3BOIHOM.

[TpousBogubie  3neMmeHTapHbIX  QyHKiui.  Dopmynbl  HaXOXACHUA
IIPOU3BOJHON CYMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne MpoU3BOAHON K MCCIEIO0BAHUIO (DYHKLIHMIA HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbopIIero 1 HaMMEHbIIETo 3HaueHus1 GyHKIUU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEero pElCHUs B
NPUKIIAIHBIX 3aJa4yax, [ ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuidi W (usmyeckuili cMbIcI. Bwruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.

4 ™\
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INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06Hl€r0 06p3,30BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6pa3OBaTeJ'ILHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yroTC:

['paxx1anckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMUA O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIINEeCTBA, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH,
MpoIeAyp TpaxAaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W TIp.), YMECHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTyecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaxX, TEXHOJOTHsX, cdepax
AKOHOMMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYyIIIETO.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, paccyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U

e
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TOTOBHOCTBIO K TPYZy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyabiM  chepam  TpoPeCCHOHANBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TPWIOKEHUSIMUA, YMEHHEM COBEpINaTh OCO3HAHHBIN BBIOOP
Oynymeir mnpodeccur U peanu3oBbIBATh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HAaHMEM TIJ00aJBbHOTO XapakTepa HSKOJOTHYECKHX MpoldieM;
OpPHEHTAIIMEN HA TPUMEHEHUE MATEMATHYECKUX 3HAHWUW U1 PELICHUS 3a7ady B
0o0JaCTH OKpYyXKaromieil cpejpl, IUIAHUPOBAHUS TIOCTYNKOB M OICHKA UX
BO3MOYKHBIX ITOCJICICTBUU I OKPY’KAIOLIEN CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM M  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
Pa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJAJACHUEM SI3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KyJIbTYpOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYKD M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
VHJIMBU1YaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  nosnasamenvuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaroWuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX

OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHPOBATH
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BOCIIPUHUMATH, (OPMYJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIE W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaT€MaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

MCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopmyIpoBaTh BOMPOCH], (UKCHPYIONIHME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AePUUIUTH MHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U ISl PELLICHUs 3a1a4u;

BbIOMpaTh  MHGOpPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM IMPE/ICTABICHHUS,

e
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2)

OLICHUBATh HAJIE)KHOCTD uH(popManuu o CaMOCTOSATEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKaAmugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh M  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOJTYYEHHbBIN pPe3ylbTarT;

B X0JI€ 00CYKJEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMBI, pelIaeMoil 3a/1a4u, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MTOUCK
pELICHUs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXMBaTh pa3iM4yMe U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pE3yJbTaTbl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHUBUTyaJIbHON pabOThI MPU PEIICHUH YUeOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OpPTraHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, 10TrOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHHS, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMbl» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oeiicmsus, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33a]1a4H, BEHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCS. PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTpOJIb:

BJaJIeTh HAaBBIKAMHM TIO3HABATENIbHOM peQuieKCMH KaK OCO3HAHMS

e
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e TPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPHU PEIICHUH
3a7a4i, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIH U YCJIOBHSIM, OOBSICHITH
IPUYMHBI TOCTUXKEHUSI WIM HEJOCTUKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaxXOJUTh OIHUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa ¥ Hayana MaTEMaTHUECKOTO aHAIIA3a)
Ha ypOBHE CpeaHero oOumiero oOpa3oBaHMs JOKHO oOecneduBaTh JTOCTHIKEHUE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUAMM: PAUUOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAA U JIECATUYHAs IPOOb, MPOLICHTHI.

Bemonusate  apudmernyeckue — omepauMd € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BbINonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJICHUS,
JIeTaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTesieM; CTaHJapTHAs
dopMa 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITI0JIB30BaTh MOAXOASANIYIO (hOPMY 3aIMMCU IEUCTBUTENIBHBIX YHCEIT JISl pELIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSAMH: CHHYC, KOCHHYC M TaHT€HC MTPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoInonHATh peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BeimonHaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPpPaLMOHAJIBHBIX

e

O

RRTPQ}KPWT/Tﬁ 141 pPCIIaTE QC nn%HI)Ie THUIIbBI OCIabIX, pannOHAJIbHBIX u

UPNAKPIR NEHHEXOYIABHAHIN 1 HEPABEHCTB.
SNEHTR@HEBN FIOPANREDI 1 HepaBeHCTBA IS PELICHUS MATEMATUYECKUX 3a1a4

Ceprudpukat 0E4 b BEIREL B3 PABIIAM HBIX 1BOJF2CTEN HAYKU U PeaJIbHON KU3HU.
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MonenupoBaTe peajgbHble CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadyd, HCCIEI0BATh
MIOCTPOCHHBIE MOJIEIIU C MCIIOJIb30BAHUEM armapara ainreopsl.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMH: (PYHKIMS, CIIOCOOBI 3a1aHusl QyHKIUH, 00JIaCTh
OTNpEe/AeNeHNs] U MHOXECTBO 3HadeHH (yHkuuu, rpaduk QyHKIMH, B3aHMMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATHUAMU: YETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIUM, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A pEIICHUS] YpaBHEHUI.

CrpouTth M 4nTaTh TpaUKu JUHEWHON (PYHKIMU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Wcnonp3oBatk rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN IpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTU MEXIY BEIIMIMHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OmnepupoBaTh TOHATUAMH: TOCIEAOBATEIBHOCTh, apupMeTHIecKas u
reoMeTpuYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YObIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
pealibHBIX 3a]a4 PUKJIaJHOTO XapaKTepa.

MHokecTBa M JI0rHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SABJICHUH, MPU PEIIEHUH 33a4ad U3 APYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuciaa v BLIYUCJICHUSA
OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJBIX YHCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN

e

O

CeptudukaTt OE4
[delcTeuTtenex c

Bnapgeney KyHy Maisa lOpeeeHa

]

HJI PCIICHUA 3a0dY. ™

A B2A WEBiteM: cTengnn ¢ palMOHAIBHBIM IIOKA3ATENEM.

SﬂElﬁ'P HHOU NOANMNCHIO )
NEPUPOBATH MOHATHSMH: JorapudmM dYucia, JECATHYHbIE W HATypajbHbIC

B




YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATh CBOMCTBa CTENEHW A NpeoOpa3oBaHMs  BBIPAKECHUI;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX Jorapugmsl;
ONEepPUPOBATH MOHATUSAMU: JIOTapUPMHUUECKOE ypaBHEHUE U HEPAaBEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxoauTe pemenust MpocTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IPAKTUYECKUX 3a1ay.

HaxoauTp pemreHnst MpoCTENIINX CUCTEM U COBOKYITHOCTEH PALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peaibHblE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIIOJb30BaHUEM anmnapara aareOpsl

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM: NepuoAnYecKkass  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM JKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAuYeHUS (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHMS (PYHKIMH, 3a]JaHHON TpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TNOKA3ATEIbHOH, JIOrapupMU4ecKoil u
TPUTOHOMETPUUECKUX (PYHKIUH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIB30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTHU TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  WCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHASI (QYHKIHUS; TPOU3BOIHAS (YHKIIHHY;
UCII0JIb30BaTh FTEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHOM 1JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B

e

O

HpI/hKéIa%{AI)IX B TOM YHUCJIC COI_[I/IaJ'H)\HO-BKOHOMI/I‘-IGCKI/IX, 3aJgadax.
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HaxomuTth mepBooOpa3Hble 3JieMEHTapHBIX (DYHKIWN; BBIYHCIATH MHTETPAT
o ¢popmyiie HeroTona—JIeliOruta.

Pematps npukiagHbie 3aja4d, B TOM YHUCIIEC COIUAIBHO-DKOHOMHUYECKOTO H
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIN3A.

4 ™\

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
Leicteutened c 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpeeeHa
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TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB M TeM (undposBbie)
Kourposbnble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHoxecTBa palliOHAIBHBIX U
1 €HCTBUTEIBHBIX YKCeN. PalnoHaIbHBIC 14 1 bubmorexa HOK
A - ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IOKa3aTeiieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—O0i CTETICHU. 18 | bu6moteka [JOK
HppanuonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmMyJIbl
4 T I/II:“OI}-,IOMG un. Tpuronomerpuyeckue 22 1 brbmmorexa [IOK
P TpuH. 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeTbHOCTH U IPOTPECCUH 5 bubmmorexa [TOK
2 porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 3 | bubnmorexa LIOK
3HaHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0

S

N
o OOKYMEHT DO.EHMCAH
ANNEKTPOHHOW NOAMMCBHIKO
Ceptudmkat 0E42607F1FEC395A2E3COFFB7CIBEQOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa
J
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https://m.edsoo.ru/1568aba3
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11 KIIACC

S

Ceptudmkat 0E42607F1FEC395A2E3COFFB7CIBEQOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa

]

O

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsl
Crenenb ¢ palliOHAIbHBIM [1OKA3aTEIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHKIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas pyHKuus.
2 HOFapI/IiMI/IquKI/Ie Q)yaBIfIleHI/Iﬂ u 12 bubmmorexa [IOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckue KIIUU U UX
3 rpa(’pHKH TTpI/IFOHOMC (bIZII{{eCKHe 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6mmoreka IIOK
4 IT Bl i 24 1
POUSBOIHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bubmnoreka IIOK
nu
> HTCTPAJ 1 €I HPUMEHCHIA ? https://m.edsoo.ru/f11c4afd
bu6mmoreka IIOK
6 C 7 12 1
HMCTEMBL ypaBHEHHH https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
7 H 6
ATYPATIBHBIC M HIEIIBIC HHC/a https://m.edsoo.ru/f11c4afd
2 IToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS 13 ) bu6muoreka [IOK
3HAaHUU https://m.edsoo.ru/f11c4afd
A
OROK¥NEMNTI TR ITIBOARA COB 110 IIPOTPAMME 102 6 0

ANCLE TDALILIA A
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NnanQDPAa
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https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

a

OOKYMEHT NOANUCAH
3NEKTPOHHOW MNOAMNUCHIO

Ceptudukat OE42607F1IFEC395A2E3COFFB7CI1BEOF2
LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa

.




HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTsI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHO0XeCTBO, OIEPALUN HaJl
MHO>KeCTBaMU. J[narpaMMel
Ditnepa—Benna

ParmonansHbIe Ynca.
OOBIKHOBEHHBIE U JIECATHYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MIEPHOINICCKHE JPOOH

Apudmernueckue onepanuu ¢
palMOHAIBLHBIMU YUCIIAMU,
npeoOpa30BaHus YUCIOBBIX
BBIPAKECHUI

[Ipumenenue npobeit 1 MpOLEHTOB
JUIS pELIEHUs IPUKJIIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U
peanbHOU KU3HU

https://m.edsoo.ru/9d19abb4

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

https://m.edsoo.ru/a362a485

https://m.edsoo.ru/21b931ff

[Tpumenenue apobeli U MPOIIEHTOB
JUISL pellieHUs MPUKIIAIHBIX 3a/1a4 U3
pa3JIu4YHbIX OTpacieil 3HaHuN U

S

nokyREAY IR KM An

~\

https://m.edsoo.ru/7ada545d

O

CepTtudmkat OE4

]

R INIVIETT T IS TIVTeAnrt

cANEK TP ORHAOVIIRIBIIHACBIOT2.
12607F1FECIISALE JCOPFB/CIBEBPS 1 OHAPHPIC

LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa
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https://m.edsoo.ru/9d19abb4
https://m.edsoo.ru/1b1f1edd
https://m.edsoo.ru/a362a485
https://m.edsoo.ru/21b931ff
https://m.edsoo.ru/7ada545d
https://m.edsoo.ru/51ed382a

qucia

ApudmeTnueckue ornepauu c
JIEHCTBUTEIbHBIMU YU CIIAMU

[TpubnmkEHHBIE BHIYUCICHUS,

IpaBHJia OKPYTJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BhIUMCICHUM

https://m.edsoo.ru/ec94eb49

https://m.edsoo.ru/5b32b5f6

ToxnecTBa U TOXKJIECTBEHHBIE
npeoOpa3oBaHus

https://m.edsoo.ru/e7ebd298

10
11

VYpaBHEHHE, KOPEHb YPaBHEHUS

HepaBeHCTBO, PCHICHUC HCPABCHCTBA

https://m.edsoo.ru/cb687d5d
https://m.edsoo.ru/4552de21

12

13

14

15

Metox uHTEPBAIOB

Pemenne nensix u qpoOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPaBEHCTB

KonTponbHas pabora no teme
"MHOkeCTBa pallMOHATIBHBIX U
JIEMCTBUTEIIBHBIX YHCE]L.
PaumonansHble ypaBHEHUS U
HEpaBEHCTB"

DyHKIUS, CTTOCOOBI 3aJaHuUs
¢ynkuuu. Bzaumao o6patHbie

byHKIIIN

https://m.edsoo.ru/49d95fal

https://m.edsoo.ru/a25c¢9fbd

https://m.edsoo.ru/53d62fcc

https://m.edsoo.ru/7299788e

16

I'paduk pynkunu. Obmactb
OTIpeIeNIeHUs] 1 MHOYKECTBO 3HAUCHHH

a

O

CepTtudmkat OE4

OOK

CYMpbMelQAMIEMdOoCTOSIHCTBY

yHROI. HyTn QYRR

https://m.edsoo.ru/bcb1154¢

|9NEKT
1 2BP7FIFE

"PAEHEH [ RARNERID yrcm

HOencteuteneH c 05.02.20
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https://m.edsoo.ru/ec94eb49
https://m.edsoo.ru/5b32b5f6
https://m.edsoo.ru/e7ebd298
https://m.edsoo.ru/cb687d5d
https://m.edsoo.ru/4552de21
https://m.edsoo.ru/49d95fa1
https://m.edsoo.ru/a25c9fbd
https://m.edsoo.ru/53d62fcc
https://m.edsoo.ru/7299788e
https://m.edsoo.ru/bcb1154c
https://m.edsoo.ru/dd4c69a6
https://m.edsoo.ru/7edb6c39

CrannaprtHas ¢popma 3arnucu
JICUCTBUTEILHOTO YUCIIa

19

Hcnonp3oBanue moaxoasimeii popmbl
3a11mucu ,Hef/'ICTBI/ITCJILHBIX YHUCCII )14
PCIICHHUA MMPAKTUYCCKUX 3a1a4 U
MNpEaACTaBJICHUA JaHHBIX

https://m.edsoo.ru/e5e2b28d

20

21

CrenenHast GQyHKIUS C HATypaIbHBIM
Y LEJIBIM TToKa3aresieM. E€ cBoiicTBa 1
rpaduk

Apudmerndeckuii KOpeHb
HATYpaJIbHOM CTeNeHn

https://m.edsoo.ru/f9586ald

https://m.edsoo.ru/f9f44459

22

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEeTeHH

https://m.edsoo.ru/2d868858

23

24

CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOMN CTEIIEHU
CaoiicTBa apu(hMeTHUECKOro KOpHA
HaTypalbHOH cTeneHn

https://m.edsoo.ru/cc7b779a

https://m.edsoo.ru/dSab8c14

25

CaoiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJbHOMN CTENIEHU

https://m.edsoo.ru/1€3247bb

26

27

JeiicTBus ¢ apupmMeTHUECKUMU
KOPHSIMU N—O CTENIEHU
HeiicTBus ¢ apudmMeTnuecKkumMu
KOPHSIMU N—OU CTEIIEHU

https://m.edsoo.ru/ba2d9166

https://m.edsoo.ru/d8f95dd1

28

JeiicTBus ¢ apupmMeTHUECKUMHU

a

O

CepTtudmkat OE4

]

KOPH’IMA TT—OU CTEIICHI ™

https://m.edso0.ru/8599661c

AOKYMEth iR BN Trueckumu
23NEKTPOHHOMNOBIKCRIR,

VA7 FIFECIReerR T Bt TRuecKkumn

Lencteutenex c 05.02.20
Bnapgeney KyHuy Mana KOpbeeHa
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https://m.edsoo.ru/4147bd91



https://m.edsoo.ru/e5e2b28d
https://m.edsoo.ru/f9586a1d
https://m.edsoo.ru/f9f44459
https://m.edsoo.ru/2d868858
https://m.edsoo.ru/cc7b779a
https://m.edsoo.ru/d5ab8c14
https://m.edsoo.ru/1e3247bb
https://m.edsoo.ru/ba2d9166
https://m.edsoo.ru/d8f95dd1
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https://m.edsoo.ru/dfa41dae
https://m.edsoo.ru/4147bd91

KOPHSIMU N—OM CTENEHU

31

32

Pemenne nppanroHanbHbIX
YpaBHEHUI U HEPABEHCTB

Pemenue nppanroHaabHbIX
ypaBHEHUU U HEPABEHCTB

https://m.edsoo.ru/8a42a9b6

https://m.edsoo.ru/189eb673

33

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/e8cbaab4d

34

35

Pewienne nppanmoHaibHbIX
YpaBHEHUI U HEPABEHCTB

Pemenue HppallMOHAJIBbHBIX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

https://m.edsoo.ru/a2ae7adc

https://m.edsoo.ru/7a36¢164

36

37

38

39

CgoiicTBa u rpaduk KOpHS N-0if
CTETIeHU

CaoiicTBa U rpaguK KOpHS n-oi
CTEINeHU

Konrtponbnas pabora no reme
"ApupmeTrueckuii KOpeHb n—oif
crenenu. MppannonaibHble
YPaBHEHHUs U HEpPAaBEHCTBA"

CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOTO
aprymeHra

https://m.edsoo.ru/7d29f7cd

https://m.edsoo.ru/7528492

https://m.edsoo.ru/f7afccea

https://m.edsoo.ru/e14a58cl

40

41

CuHycC, KOCUHYC U TAHT€HC YHCIIOBOTO
apryMmeHra

ApKCUHYC, apKKOCUHYC U apKTaHI€HC

a

YKCI0OBOTO apryMEHTa N

https://m.edsoo.ru/b629bad6

https://m.edsoo.ru/a64de7b4

O o
42NEKT

:yM klc.E/I ?MH CH apKTa HI'CHC
rPOHHOWTIOANMCHIC.

YHUCJIOBOTO ApTYMCHTA

https://m.edsoo.ru/34d83d33

CepTtudmkat OE4 JF1F
HOencteuteneH ¢ 05.02.20
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onpeJieJICHuEe TPUTOHOMETPUUECKHUX
(G yHKIMI YUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

a

44 OIIpEIEIIEHUE TPUTOHOMETPUIECKUX https://m.edsoo.ru/6¢fb3eab
(GYHKIMI YUCIIOBOTO apryMeHTa
O e e ecKue
45 CHOBHBIC TPHTOHOMCETPHACCKH https://m.edsoo.ru/44a5a3ba
bopMyIBI
O
46 CHOBHBIC TPHTOHOMETPHACCKHC https://m.edsoo.ru/bc495536
bopMyIbI
O
47 CHOBHBIC TPUTOHOMETPHHCCKHE https://m.edsoo.ru/89e4be7c
bopMyITBI
O
48 CHOBHBIC TPHUTOHOMETPHHCCKHE https://m.edso00.ru/932269b3
bopMyIbI
[IpeobpaszoBanue
49 . https://m.edsoo.ru/6e72b88b
TPUTOHOMETPUUYECKUX BBIPAKCHUHN
ITpeo6
50 peobpasoBatie . https://m.edsoo.ru/da76765¢
TPUTOHOMETPUYECKUX BBIPAKEHUHN
IIpeoOpasoBanue
51 peobp . https://m.edsoo.ru/37177435
TPUTOHOMETPUYECKUX BBIPAKEHUMN
IIpeoOpa3oBanue
52 peobpasoBari . https://m.edsoo.ru/4cdbf3ae
TPUTOHOMETPUYECKUX BBIPAKEHUMN
IIpeoOpa3oBanue
53 peobpasoBati . https://m.eds00.ru/94b9cd9f
TPUTOHOMETPUIECKUX BBIPAKECHUHN
Pemenne TpUroHOMETPUUECKHUX
54 P p https://m.edsoo.ru/dd31a7bc
YpaBHCHHUU ™
,EIOKYIi,ﬂE i F I_%%o%ﬂe NYECCKUX
o SSJ'IEKTPOf-IlHeOH https://m.edsoo.ru/ef9daf3b
YpaBHEHUU
CepTtudmkat OE4 7F1FEC 5A2E3COFFB7C BEOF2 .
LT PP0E iy 09 2028 LEHEHHC, TDHTOHOMCTPHIECKUX https://m.edsoo.ru/ebf45856
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YpaBHEHHI

57

58

Pemenne TpuroHoMeTprUYECKUX
ypaBHEHUU

Pemenuie TpUroHOMeTpUUECKUX
ypaBHEHUH

https://m.edsoo.ru/cdcd273f

https://m.edsoo.ru/c5a2b578

59

Pemienne TpuroHOMeTpU4ECKUX
ypaBHEHUI

https://m.edsoo.ru/d893317b

60

61

62

TPUTOHOMETPHUYECKHE (HOPMYJIBI

KonTponbhas pabota no Teme
"®opMysIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus'"/Beepoccuiickas
poBepoyHas pabora

O6061eHMEe 10 TeMaM "OCHOBHBIE

Tpuronomerpruyeckue ypaBHEHHUS"

HToroBas KOHTpOJIbHAsA paboTa /
Bceepoccuiickas npoBepouHas paboTa

bubnuoreka [{OK
https://m.edsoo.ru/ae44acdc

https://m.edso0.ru/3766dd56

https://m.edsoo.ru/eccf3a5c

63

3a Kypc ainreOpsl U Havya

O0600611IEH1E, CUCTEMATU3allUs 3HAHUI

MaTeMaTH4yecKkoro aHanmu3a 10 kiacca

https://m.edsoo.ru/7fcd62d5

64

nporpeccuu. Mcnonp3oBanue

3ala4q NPUKIaJHOTO XapaKTepa

ApudmeTrnueckasi 1 reoMeTpuyecKas

MPOTPECCHUU ISl PEIICHUS PEATbHBIX

https://m.edsoo.ru/3beeb997

OO TOTT

a

O
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]
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65 AOKYMEMTINUROME AROTpeceni. C

AJEKT
12607F1FE

[P OHQI TIHOSOMEbODICi
- CTSOMHRITIGERH gHRREPeccHH

/MMa

https://m.edsoo.ru/3766ed92
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66

dopmyiia CIOKHBIX TPOLIEHTOB

https://m.edsoo.ru/a4849b79

67 dopmyiia CIIOKHBIX TPOLICHTOB 1 https://m.edsoo.ru/6f33818f
O0001enue, cucreMaTH3amus 3SHAHUH
68 3a Kypc anreOpsl U Havda 1 https://m.edsoo.ru/4192b939
MaTemarudeckoro aHanmmza 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOIT'PAMME
4 ™
OOKYMEHT ['IOJ]I"IMCAH
3NEKTPOHHOU NOANUCHHO
Ceptudukar 0E42607F1FEC395A2E3COFFB7CIBEOF2
LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa
. /
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11 KIIACC

a

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara udpoBLIe
Tema ypoka Konrpoubusie IIpakTuueckue A p
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

CreneHb ¢ palMOHAILHBIM

1 patl 1 hitps://m.edso0o.ru/6b5eb191
oKasarejieM

2 CBoiicTBa CTEEHUA 1 https://m.edsoo.ru/4e775474
IIpeoGpa3oBanue BEIpAKEHUI

3 beodp p ’ 1 https://m.edsoo.ru/638afl7e
coJiepKalluX parMoOHaIbHBIC CTEIICHU
IIpeoGpasoBanue BIpAKEHUM

4 peobp p ’ 1 https://m.edsoo.ru/bc 14877
coJiepKalluX pariOHaIbHBIC CTEIICHU
IIpeoOpa3oBaHue BEIPAKEHHMIA,

5 beodp p 1 https://m.edsoo.ru/d7fadbf7
coJiepKalluX parMoHaIbHBIC CTEIICHU
IToka3aTenbHBIE ypaBHEHUS U

6 P 1 https://m.edsoo.ru/9ea93cc3
HEpaBEHCTBA
IToka3aTenbHBIE ypaBHEHUS U

7 yp 1 https://m.edsoo.ru/f8aecf77d
HEpPaBEHCTBA
Iloka3zaTensHble ypaBHEHUA U

8 P 1 hitps://m.edsoo.ru/fd49b7al
HEpPaBEHCTBA
IToka3aTennHBIE ypaBHEHUS U

9 P 1 https://m.edsoo.ru/118d36al
HEpPaBEHCTBA
I1

10 OKA3ATCILHBIC YPABHCHIA 1 1 https://m.edsoo.ru/a47eec65
HEPaBCHCTBA N

Ao ‘i%%@s%&?ﬂﬁh‘ %%l:k Hs, €€ CBOHCTBA
o 1BNEK POHH(%)M noanmnchb ’ 1 https://m.edsoo.ru/c9dfbaa4
U rpaduk
Ceptugukart 0E4 JF1IFEC395AZ2E3COFFB/CIBEQF2 .
st 09 207 ROHTPOILHAS PA00TA 110 TeMe 1 1 https://m.edsoo.ru/78d491ef

Bnapgeney KyHuy Mana KOpbeeHa
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https://m.edsoo.ru/a47eec65
https://m.edsoo.ru/c9dfbaa4
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"CTeneHp ¢ paliMoOHAIbHBIM
nokaszaresnem. [lokazarenbHas

¢bynkus. [lokazaTenbHble ypaBHEHUS U

a

HepaBeHCTBA"
13 Jlorapudm uuca https://m.edsoo.ru/e19eb551
€CSITUYHBIE U HAT e
14 A M https://m.edso0.ru/169bd3f2
Jorapudmbl
[IpeoOpazoBaHue BBIpAXKEHUH,
15 https://m.edsoo.ru/57bal684
coJiepKaliux JorapupmMbl
IIpeobpazoBanne AKCHUH,
16 PEODPA3OBAHUE BLIPBKCHIH https://m.edsoo.ru/c5b3d5a9
COZIep KAIIHX JIOTapU(DMBI
[IpeobOpazoBaHue BBIpAXKEHUH,
17 https://m.eds00.ru/63922c¢36
coJiepKaliux JorapupmMbl
[IpeoOpazoBaHue BEIpaXKEHUH,
18 https://m.eds00.ru/4297a967
coJiep Kaliux JorapupmMbl
JI
19 OrapHQMIHECKHE ypaBHEHis 1 https://m.edsoo.ru/a2fa7394
HEpaBEHCTBA
JI
20 OrapUMICCKHC YPABHCHIS 1 https://m.edsoo.ru/f2e3896¢
HEpPaBEHCTBA
Jlora €CKHe YpaBHE
21 FapUMICCKHE YpaBHCHHS I https://m.edsoo.ru/58e9¢134
HEpPaBEHCTBA
JI
22 OrapHpMHICCKHC YpaBHCHHS 1 https://m.edsoo.ru/a6886¢ff
HEpPaBEHCTBA
1 .
23 orapugmirdeckas QyHKUus, eé https://m.edsoo.ru/fbbaf873
CBOMCTBA U rpa@uK ™
ﬂo“‘ﬁ%ﬁ%&&lﬁﬂ%&% KIHA, €6
28NEKTPOHHOW NOLA HCbl%{ https://m.edsoo.ru/5f8dc4a5
CBOMCTBA U I'Pa(UK
CepTtudmkat OE4 JFIFEC395A2E3COFFB7CIBEQF2 .
BeACTRHTENSH 09 506 PAROHOMETPUIECKHUC DYHKIIMH, [MX https://m.edsoo.ru/6bb83a9¢c
Bnapgeney KyHuy Mana KOpbeeHa
e
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CBOWCTBA U TrpaduKu

26

27

Tpuronomerpuyueckue GyHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TrpaduKu

https://m.edsoo.ru/ac816af5

https://m.edsoo.ru/32f4fe94

28

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

https://m.edsoo.ru/6df172e7

29

30

[Ipumepsl TPUTOHOMETPHUECKUX
HEPaBEHCTB

[Ipumepsl TPUTOHOMETPHUECKUX
HEPaBEHCTB

https://m.edsoo.ru/65d3a2ab

https://m.edsoo.ru/751822b9

31

32

33

34

[IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

[Ipumepsl TPUTOHOMETPHUECKUX
HEPaBEHCTB

KontponbHast pabora no Teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapudpmuueckue ypaBHEHUs U
HepaBeHCTBA. TpUroHoMeTpruyecKue
GbyHKIMHT 1 UX

rpaduku. Tpuronomerpuaeckue
HepaBeHCTBa"

HenpepbiBHbIE QYHKIIUT

https://m.edsoo.ru/83ce9d56

https://m.edsoo.ru/8169f914

https://m.edsoo.ru/7ebf6982

https://m.edsoo.ru/86f736fc

35

MCTOJI HWHTEPBAJIOB JIAA pCIICHUSA

a

HCPABCHCTB ™

https://m.edsoo.ru/42732a44

O

CepTtudmkat OE4

ao

SONEKTRORHOW JOANMChIO
2B 7F IFE A RS RIS IRERAA
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https://m.edsoo.ru/58369aab
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a

O
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[OencTteuteneH c 05.02.2

38 [TpousBoaHas GyHKITUN https://m.edsoo.ru/9dd38b72
['eomerpuueckuii u PU3NIECKUIA CMBICTT

39 . https://m.edsoo.ru/9da49bf5
IIPOU3BOIHOM
['eomerpuuecknii u PU3NIECKUIA CMBICTT

40 . https://m.edsoo.ru/46a19358
IIPOU3BOTHOM

41 [Tpon3BoHBIC NIEMEHTAPHBIX (QYHKIUI https://m.edsoo.ru/cbc7a83d

42 [TpousBoHbIE 351IeMEHTAPHBIX (DYHKITHI https://m.edsoo.ru/9b2ea876
[Ipon3BoiHast CyMMBI, IPOU3BEACHUSI,

43 p a va p A https://m.edsoo.ru/5a64fa9d
9acTHOTO (DYyHKIIUH
IIpon3BoHas CyMMBI, IPOU3BEACHHUS

44 p a Y L p A ’ https://m.edsoo.ru/9a21ddfe
9acTHOTO (DyHKIIUH
IIpon3BoaHas CyMMBI, IPOU3BEACHHUS

45 POMBBOMIE CYNMMBL, HPOHZBEACHI, https://m.edsoo.ru/f98b8428
4acTHOrO (yHKIMH
[IpuMeHeHne npon3BOJHOM K

46 uccaeaoBaHuio PyHKIMI Ha https://m.edsoo.ru/d2a96549
MOHOTOHHOCTB Y 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

47 uccaea0BaHuio PyHKIUN Ha https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTb Y 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

48 UCcleIoBaHI0 (PYHKIMHA Ha https://m.edsoo.ru/64c69¢17
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpuMeHeHne pOU3BOIHOM K

49 UCCIeIOBaHHIO (PYHKIMHA Ha https://m.edsoo.ru/6acfe2cl
MOHOTOHHOCTB M 3KCTPEMYMBI

AOKYMERT IRA MG A mero u
8HEKTPOHHOH noanncbio |
5 HAaUMEHBIIETO 3HAYCHUS (PYHKIUY Ha https://m.edsoo.ru/2ececa7a
12607F1F

EC3R544E3COFFB7CIBEOF2

026 mo-01.05:2027
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51

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUs (YHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/df919eef

52

Haxoxneaue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAUYCHUsT (PYHKIIUU HA
OTpE3Ke

https://m.edsoo.ru/ba8b24a4

53

54

55

Haxoxnenne HauOOJIbIIErO U
HAaWMEHBIIETO 3HAYCHUS (PYHKITUU HA
OTpe3Ke

HaxoxneHnue HauOOIBIIEro U
HaMMCHBIICTIO 3HAYCHU A (1)YHKI_II/II/I Ha
OTPE3KE

HaxoxneHnue HauOOIbIIEro U
HanMMCHBIICIO 3HAYCHU A (1)YHKI_II/II/I Ha
OTPE3KE

https://m.edsoo.ru/b2f51679

https://m.edsoo.ru/9861a93a

https://m.edsoo.ru/de583687

56

[IpuMeHeHne Mpou3BOJHON [
HAXOXKJICHHUS HAWTY4IIIero PeHIeHus B
MPUKIIAJHBIX 337a4ax, JUIs
OIIpeIeTIEHUs] CKOPOCTH IIpoliecca,
3aJJaHHOTO (POpMYJIOi MK rpaduKoM

https://m.edsoo.ru/44caaa84

57

KonTponbhas padota no teme
"[IpousBonHas. [lpumenenue
IIPOU3BOIHOM"

https://m.edsoo.ru/d2bc94f9

58

[IepBoobpaznas. Tabnuna
IeEPBOOOPA3HBIX

a

O

CepTtudmkat OE4
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59 AO
SNEK

K YRFEBACRRS ARG L

TPGPBPOPPAIEINC IO

https://m.edsoo.ru/5ca6a937

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

1 87F1F

ecHSHLTPaso FRANETRIBIS KNI 1

https://m.edsoo0.ru/9542895f
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¢bu3ndyecKkuil CMBICII HHTETpaa

HuTterpan, reomeTpuyeckuii u

a

61 . https://m.edsoo.ru/b15d71{7
(bu3nvecKkuil CMBICI HHTErpasia
HHTerpan, reoMeTpuuecKuii U
62 pait, . p https://m.edsoo.ru/a49bc153
(hbU3UYECKU CMBICIT HHTETpalia
Brraucnenune naTeTpaa mo gopmMmyne
63 N p bopmy https://m.edsoo.ru/a69a7ald
Hrrorona—Jleitbnuma
Brruncnenue unrerpaia no Gopmyie
64 N p popmy https://m.edsoo.ru/75babfof
Hrrorona—JleiiOnumna
Brruncnenue unarerpaia no Gopmyie
65 N p bopmy. https://m.edsoo.ru/f24639¢7
Herorona—Jleitbaunna
Brerucnenune naTETpaa mo gopmMmyne
66 N p bopmy https://m.edsoo.ru/b3c1b2e4
Hrrorona—JleiiOnumna
67 CucreMpl TMHEVHBIX YpaBHEHUN https://m.edsoo.ru/e68c6fal
68 Cucrembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/a5d3b984
Pemennie npukiaaHbIX 3a1a4 ¢
69 IMOMOIILIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/65fa9133
YpaBHEHUU
Pemmennie npukiaaHbIX 3a1a4 ¢
70 IOMOIIBIO CUCTEMBI JINHEHHBIX https://m.edsoo.ru/aec8a2acb
ypaBHEHUH
CucreMbl ¥ COBOKYITHOCTH 1EMbBIX,
aIlMOHAIBHBIX, UPPALIMOHAIBHBIX
71 patl - 1ppant ’ https://m.edsoo.ru/2bdce64c
MOKa3aTeIbHBIX, TOTapU(PMHUUECKUX
ypaBHEHU! U HEPABEHCTB ™
o nﬁﬁouﬁ% ﬂOﬂﬂM?blgcm R
73 palyOHANIBHBIX, HPPALMOHAIBHEIK, https://m.edsoo.ru/8f672bc3
CepTuoukar OE42607F1FECE%EM@&&%ﬁ%C%%@MH‘ICCKHX
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YpPaBHEHUH U HEPABEHCTB

73

74

75

CucreMel 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbBIX, JOTapHU(PMUIECKIX
YPAaBHEHUN U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JIOTapU(PMUIECKIX
YPAaBHEHUW U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUN
JUISL PEIICHUs] YPABHEHUH M CUCTEM

https://m.edsoo.ru/ef6716a2

https://m.edsoo.ru/a8fc9b98

https://m.edsoo.ru/339668b9

76

Hcnonp3oBanue rpadukoB GyHKIUN
IUISL pEILICHNs] YPaBHEHUH U CHCTEM

https://m.edsoo.ru/664ce568

77

[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTH4YECKHUX 3a/1a4 U 3a]1a4 U3
pa3aMyYHbIX 00JacTel HayKHu U
peanbHON )KU3HU

https://m.edsoo.ru/cfc5b415

78

79

80

KonTponbhas pabota no teme
"NHTerpan u ero npuMeHeHusl.
Cucremsbl ypaBHeHUI"

HaTypaJ'ILHHe H [OCJIbIC YKCila B 3aa4ax
nus3 peanLHoﬁ KHU3HHU

HaTypaJ'ILHLIC " OCJIbIC YKCila B 3aadax

u3 pea ILHOU KU3HU

a

™,

https://m.edsoo.ru/5154cas5f

https://m.edsoo.ru/8a92a23e

https://m.edsoo.ru/35a68b2e

O u&
AJIEK

CepTudukat 0E4BED7FIF
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83 [Ipyu3HaKy OETMMOCTH LEJIBIX YUCENT https://m.edsoo.ru/cd49a2c1
84 [Ipu3HaKku JeTMMOCTH LEIbIX YHCE https://m.edsoo.ru/84e183fa
IToBTOpenue, 0600IIEHNE,
85 P et https-//m.eds00.ru/29fbfadb
CHUCTEMAaTH3allMsl 3HAaHWIA. Y paBHCHHUS
IToBTOpenue, 00001mIEHE
86 PTOPCHHC, B HI:I ’ https://m.edsoo.ru/fe79e517
crCcTeMaTH3allus 3HAaHUH. Y paBHCHHUS
IToBTOpEeHue, 00001IEHNE
87 POITHE, ODODIHCHIS, https://m.edsoo.ru/5bd1d15b
CHUCTEeMAaTH3alMsl 3HAaHWHA. Y paBHEHHUS
IToBTOpenue, 0600IIEHNE,
88 P Het https-//m.eds00.ru/4482667b
CHUCTEeMAaTH3alMsl 3HAaHWHA. Y paBHEHHUS
IToBTOpenue, 0600IIEHNE,
89 propertn H Hlf https://m.edsoo.ru/e131a69d
cHCTEeMaTH3alKs 3HAaHUK. Y paBHCHHUS
IToBTOpenue, 0000IMIEHNE
90 p ’ H o https://m.edsoo.ru/9fb72f56
CHUCTEeMAaTH3allMsl 3HAaHWIA. Y paBHEHUS
IToBTOpEeHue, o000IIEHHE,
91 p B N https://m.edsoo.ru/f21ceb47
cucremMaru3anus 3HaHuii. HepaBeHcTBa
IToBTOpEenue, 0000IIEHHE,
92 proper B HI:I https://m.edsoo.ru/37dccdle
cucTemMaTu3anus 3Hanui. HepaBeHcTsa
IToBTOpEeHue, 0600IIEHNE,
93 P = . https://m.eds00.ru/2669ab4b
cucremMaru3anus 3HaHuii. HepaBeHcTBa
IToBTOpEenue, o000IIEHHE,
94 p B . https://m.edsoo.ru/6£56f12d
cucremMaTu3anus 3HaHuii. HepaBeHcTBa
[ToBTOpenue, o600mIEHNE,
95 cucreMaru3anusa 3HaHui. CHUCTEMBI https://m.edsoo0.ru/691524¢9
ypaBHEHHi b
o OOKYMEHT ﬂOﬂf)})lﬁC H
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96 cucreMaru3anus 3HaHui. CUCTEMBI https://m.eds00.ru/633b719¢
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I1 000
97 OBTOPEHHE, OOODIEHHE, 1 https:/m.edsoo.ru/14d81245
cucTeMaTu3anus 3HaHui. OyHKIUHA
I1 000
98 OBTOPERHE, 000 meHP\,Ie’ 1 https://m.edsoo.ru/d432ca7b
cucTeMaTu3alus 3HaHui. OyHKIUu
99 WroroBas koHTpoJIbHAs paboTa 1 https://m.edso0o.ru/4928c72b
100 HroroBas KoHTpoIJIbHAsI paboTa 1 https://m.edsoo.ru/69eabb9f
O0001enue, cucTeMaTH3aIus 3HaHUH
)
101 38 Kype aIreopet i Hatalt 1 https://m.edsoo.ru/47a42129
MaTeMaTuueckoro anamgusa 10-11
KJIACCOB
O0001enue, cucTeMaTH3alus 3HaHUH
)
102 38 Kype &Ireopet i Hatal 1 https://m.edsoo.ru/3a476ffd
MareMaTtuueckoro anammsa 10-11
KJIACCOB
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME
4 ™
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsEeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpeHero o01ero 00pasoBaHus
pe3yabrara
1 Hucna 1 BIYUCICHUS
1 OnepupoBaTh MNOHATUSIMU: pPallMOHAIBHOE U JEWCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIeCATHYHAs JpOOb, IPOLIEHTHI
- BbimonHATe  apudmernyeckue omepaluM € PalUOHAIBHBIMU U
' JEHCTBUTEIbHBIMU YU CIIAMH
13 BemonHATe  TpUOMMKEHHBIE  BBIYMCICHHS, HCIONB3YS  IpaBUIIa
' OKpYIJICHUS, JA€JIaTh IPUKUIKY U OLICHKY PE3YyJIbTaTa BIYUCICHUI
OnepupoBaTh NOHATHAMM: CTENIEHb C LIEJBIM [TOKA3aTeIeM, CTaHAApTHAs
4 (dopMa 3anucH AEMCTBUTENBHOIO YKCIa, KOPEHb HATypalbHOW CTEIEHHU;
' UCMOJIb30BATh MOAXOAILYI0 (GOPMY 3alMCH ASHCTBUTEIBHBIX YUCET JUIS
penieHus NIPakTUYECKHX 3a/1a4 U IIPEICTABICHUS] TaHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHT€HC INPOU3BOJIBHOTO
1.5 yIja; HCIONb30BaTh 3allUCh MPOU3BOJIBHOIO YIJla 4epe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIIMU
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHAIBHOE, UppanyoHaIbHOe YpaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
55 BoimonHATe mpeoOpa3oBaHUS TPUTOHOMETPHUUECKUX BBIPAKEHUH H
' penaTh TPUTOHOMETPUYECKHUE YPABHEHUS
BeImonHATe MpeoOpa3oBaHus LENbIX, PALUOHANBHBIX U UPPALlMOHATIBHBIX
2.3 BBIDQ)KCHUM M pelIaTh OCHOBHBIC THUIIBI LEJIbIX, PAlMOHAIBHBIX H

e

O

CeptudukaTt OE4

Leicteutened c 05.02.2026 no 01.05.2027

nNelmiFFal

WppalMOHATILHBIX YPaBHEHHUI U HEPABEHCTB

AWK VMEMT O
AVRIIVIERT TIC

3HEKTI§Q¢IHOI;1

(W]
JEVIVIGAN

1o/

2607F1FEC395A2E3C

EE%TB YpaBHGHHA U HCEPABCHCTBA JIsI PCHICHUSA MATCMATHYCCKUX

oF B34S 31aY U3 PA3INYHBIX 00IacTell HaYKH U PeabHOM JKU3HH

Bnapgeney KyHy Maisa lOpeeeHa

]




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKE alreOpbl, COCTABIATH
2.5 BBIPXCHUS, YPAaBHEHUs, HEPABEHCTBA MO YCIOBUIO 3aJa4u, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIEJIU C HCIOIb30BAaHUEM allllapara aiareopbl
3 OyHK1IMU U Tpaduku
OnepupoBarh MNOHATHAMH: (DYHKLIHSA, CHOCOOBI 3agaHus (QYHKIHH,
3.1 o0acTh OmpeneNeHus] MU MHOXXECTBO 3HAuYeHUH (yHKIUH, Trpaduk
dbyHKIIMH, B3aUMHO 0OpaTHbIC (PYHKITUH
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU
' (YHKIIUY, POMEKYTKH 3HAKOTIOCTOSHCTBA
33 Hcnonp3oBare rpaduk GyHKIMHA U pelieHns ypaBHEHHN
3d Ctpouts u uuTaTh rpaduKu IWHEHHOW (YHKIUHU, KBaAPATUUHON
' (GyHKIUY, cTeNeHHOW (QYHKIMU C IEITBIM MTOKa3aTeIeM
Wcnonb3oBarek rpaduku (GyHKIUH I WCCICIOBAHUS TIPOIECCOB U
35 3aBUCHMOCTEH MpU pElIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peaIbHOM  JKM3HH, BBIpaXarh (OpMylIamMH 3aBUCHMOCTH  MEXITY
BETTMYUHAMU
4 Havana maTematuueckoro ananusa
Al OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apupMeTH4ecKas |
. reOMEeTpUYECKast MPOTrPecCuu
OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBAIOIIAs Te€OMETpUYEcKas
4.2 mporpeccusi, cymmMa O€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKOM
MPOTPECCUU
43 3a/aBath MOCIEAOBATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonb3oBare CBOMCTBA IOCIEAOBATEIIBHOCTEN M MPOrPECCUU IS
' peleHust peasIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OmnepupoBaTh MOHITHIMHU: MHOKECTBO, OTIEPAIIH HA/I MHOYKECTBAMHU
Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Jjisi ONUCAHUSA
5.2 peanbHBIX MPOLIECCOB U SABJICHWM, MpPU PEIICHUHM 3aJad U3 JIPYrux
Y4eOHBIX TIPEIMETOB
ca OnepupoBarh  MOHATUSMH:  OMNpEJACNIEHHE, TEeopeMa,  CIEACTBUE,
] JJOI(VI;IIEHT n ﬂl"lzllz?gaﬁ?ﬂTeHBCTBo i
o SNIEKTPOHHOW NOAMUCHIO
Ceptudukat 0E42€5ii3 Fm@@%ﬁESCOFFWC‘IBEOFZ
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Kon
NpoBepPsIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

Yucna u BBIYKCIICHUS

OnepupoBaTh MOHATUSMHU: HATypallbHOE, ILIEJI0€ YHUCIIO; HCIOJIb30BaTh
MPU3HAKK JIETUMOCTH IIEJIBIX YMCEJ, Pa3j0oKEHHE 4YKC]ia Ha TMPOCThIC

MHOXXHUTEIIN IJI1 pCHICHUA 3aaa4

1.2

OHepI/IpOBaTB IMOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM ITIOKA3aTCJICM

1.3

2.1

22

OHepI/IpOBaTB IIOHATHUAMM J'IOl"apI/I(bM quciia, JCCATUYHBIC n

HaTypaJbHbIE JOTapU(PMBbI

YpaBHEHHMS U HEPABEHCTBA

[IpuMeHsITH CBOMCTBA CTENEHU MJi1 NPeoOpa3oBaHUsl BbIPAKECHMUI,
OIEpUPOBATh IOHATHAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuATe npeoOpa3oBaHMs BBIPAXKEHUH, cOAEpKallUX JorapuMbl;
ONEepUPOBAThH MOHATHAMHU: JIOTApU(PMUUECKOE YPaBHEHNE U HEPABEHCTBO;

pemiaTb OCHOBHBIC THUIIbI J'IOI‘apI/I(I)MI/I‘-ICCKI/IX ypaBHeHI/Iﬁ U HCPABCHCTB

2.3

Haxoaute peliCHuA HpOCTCfIH.IPIX TPUTOHOMCTPUUICCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHAMU: CHCTEMA JIMHEMHBIX ypaBHEHUH U €€
pelIeHUe; UCIO0JIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHMM IS PEIICHUS

MPAKTUYCCKUX 3aaav

2.5

2.6

Haxoaute peHiCHUsd HpOCT@ﬁH.IHX CHUCTEM u COBOKYHHOCTCI\/'I

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MopenupoBaTh pealibHbIE CUTYyallMd Ha S3BIKE alnreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHUIO 33Ja4H,
HCCIIEN0BATh IIOCTPOEHHBIE MOJEIH C HCIHOJIB30BAaHWEM ammapara

anreOpbl

3.1

OyHKIMK U TpaduKu
OnepupoBaTh TOHATHSIMHU: TIEPHOAWYECKAS (QYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (DYHKIIMH, HauOoJbIlee H

HaMCHBIIICC 3HAYCHUA (bYHKHI/II/I Ha IMPOMCEXKYTKE, HMCIIOJIB30BATh UX JJIA

e
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2607F1FEC395A2E3COFFBAGIR6AbReTprdeckiX  (GYHKIUHIL, H300pakaTh HX HA KOOPAMHATHOI
05.02.2026 o 01.05.2027

Bnapgeney KyHy Maisa lOpeeeHa

]




IUIOCKOCTH U UCIIOJIb30BATh JIJIs PEILICHNs] YPaBHECHUN U HEPAaBCHCTB
N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TpadUKHU JIMHEHHBIX
33 YpPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEHHBIX
YpaBHEHUU
34 Hcnonb3oBare rpadguku (QyHKUMH JUISI UCCIEAOBaHMS IPOLECCOB U
. 3aBHCUMOCTEH U3 APYruX yuyeOHbIX AUCIUTLINH
4 Hayana maremaT4eckoro aHainmsa
OnepupoBaTb MNOHATUSAMH: HENpepbIBHAas (YHKIHSA, NPOU3BOIHAS
4.1 (GYHKIIMHM; HCIONB30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS peLIEHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' MPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (PYHKIINH
Hcnonp30BaTh  TPOW3BOAHYIO U UCCIEAOBAaHHUS  (QYHKIUM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUS K
MOCTPOCHHIO TPa(hUKOB
44 Hcnonp30BaTh TPOU3BOJHYIO UI HAXOXKACHUSI HAaWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-2KOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUAMHU: MEpBOOOpa3Has W UHTErpaj; IOHUMATh
. reOMEeTPUUECKUN U (PU3NYECKUI CMBICIT HHTErpajia
16 Haxomute nepBooOpa3Hble 3JIEMEHTapHbIX  (YHKIMM, BBIYUCIATH
' uHTerpai no gopmyne Herorona — JleitOnuna
47 Pemarp npukiaaHble 3a1a4u, B TOM YHCJIE COIUAIBHO-IKOHOMUYECKOTO
. U (QU3UUECKOr0 XapakTepa, CPeICTBAMH MAaTEMaTHUYECKOr0 aHAJIN3a
4 ™\
OOKYMEHT NOANUCAH
o SNEKTPOHHOM NOANUCHIO

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
Paunonanpupie uncina. OOBIKHOBEHHBIE M JIECATUYHbIE JPOOM, IPOLIEHTHI,
OeckOHEeuHble  MepuoAuuYecKkue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 palMOHAJIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpakeHuil. [IpumeHeHue
npo0eit U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ay U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAILHON KU3HU
JenictBuTenbHble  4yMcia.  PanMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM uYuciaaMu. [IpuOmmxkéHHble
BBIUMCJIEHMS], TpaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa BHIYMCIICHUI
Crenenp ¢ nenbiM nokaszareneMm. CranpapTHas (gopma 3amucu JAeWCTBUTEIBHOIO
1.3 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu AeHCTBUTEIbHBIX YHCEN IS
pelIeHNs MPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOW cTemneHu. JlelicTBus ¢ apudpmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTETIEHH
13 CuHyC, KOCMHYC W TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPeoOpa3oBaHus
55 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meron
' MHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHAIBHBIX YPAaBHEHU U HEPABEHCTB
2.5 Pelienue nppanmoHaabHbIX YPAaBHEHUM U HEPABEHCTB
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2.6 Pew
DOKYMEHT noariMcAH

eHHue I/IFOHOMeTpI/I‘IeCKhX ypaBHEHUI

3n2Ei7(TPOHIﬂMBQﬂBWMHI/Iﬁ 1 HEPAaBEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a1a4 U 3a1a4
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3 DOyHKINUH U TpaPUKH
31 Oyaknus, crnocoObl 3amanus ¢yHkiuuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC
' byHKIIUN
32 Ob6nactp ompeneneHUs W MHOXKECTBO 3HadeHWH ¢GyHkumu. Hymm QyHKImm.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HaTypaJbHBIM M ILENbIM IOKa3ateneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 TpuronomeTpuyeckass OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUIECKHUX (DYyHKIUH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHaausa
i1 [TocrenoBarensHOCTH, CHOCOOBI 3aJlaHUsl MOCIEAOBaTEIbHOCTEH. MOHOTOHHBIC
' MOCIIE0BATEILHOCTH
ApudmeTrndeckas M TeoMeTpuyeckas Imporpeccud. beckoHedHO yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEYHO YOBIBAIOIICH T€OMETPHUYCCKON
' nporpeccuu. dopmysa CIOXHBIX MPOIEHTOB. Mcnonp30BaHHWE MPOrPECcCUH s
pelieHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoXecTBO, omepanuu Haj MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEeOpPEeTUKO-MHOKECTBEHHOTO amnmapara JUisl OMHCAHMS pPeabHBIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3aa4 U3 IPYTUX yUYEOHBIX TPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenens c pallMOHANBHBIM MOKa3aTeraeM. CBONMCTBA CTENIEHU
1.3 Jlorapudm uucna. JlecaTuynbie U HaTypaIbHbIC JTOTapU(HMbI
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[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
2t Cucrembl JHMHEHHBIX YypaBHEHMI. PemieHue MNpUKIAIHBIX 3a4ad C I[IOMOUIbIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
53 IIpuMmeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTHYECKUX 3a7a4
' U 3a]1a4 U3 pa3IMyuHbIX o01acTell HayKH U pealibHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkmus. Ilepumoguueckue ¢yHkunu. IIpoMeKyTKH MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumymMbl U MUHUMYMBl (QyHKUuU. Hanbonblee M HauMeHblIee 3HAYCHHE
(GyHKIMK Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [TokazarenbHas u norapudmudeckas GyHKIMH, IX CBOWCTBA U TPaPUKU
34 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKIMH A8 HMCCIEIOBAHUS  NIPOLECCOB U
3.5 3aBUCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MpPHU pPELIEHUU 3aJad W3 JIPYTHX Y4deOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana maTremaTnueckoro aHanmsa
4.1 HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GpU3NIECKU CMBICI IPOU3BOIHON
43 IIpousBosaHble 37MeMeHTapHBIX (QyHKIUE. DopMynabl HAXOXKAEHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHI
[IpuMeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 sKkcTpeMyMbl. HaxoxkneHne HanOoJbIIero U HaMMEHBIEro 3HaueHus (yHKIMU Ha
OTpe3Ke
IIpumeHeHre NPOU3BOAHON JUIsl HAXOXKJIEHUS HAWTY4IIEro pelIeH!s B MPUKIIAIHbIX
4.5 3aayax, JJIs OINpeesieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod win
rpaduKom
4.6 [TepBoobOpaznas. Tabmuia nepBooOpa3HBIX
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IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEero 0011ero
TpeOoOBaHUS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHATHSMH: OIpe/elIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, I0OKa3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYXKACHHUS [pU pEIIEHUU 3aj]ad,
1 OLICHUBATh  JIOTMYECKYIO  HIPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEepUPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, ONEpALMU Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs pealbHbIX IMPOLECCOB U ABJICHUN U PU PELICHUH
3ajjay, B TOM 4HCJIE€ W3 JPYrUX YUYeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Irpadbl MpU PEeLICHUH 3a/1a4

YMeHne onepupoBaTh MOHATUSAMU: HATYPAIbHOE YHCIIO, LEJI0€ YHCIIO,
CTEIEHb C LENBIM IT0Ka3aTelleM, KOPEHb HaTypalbHON CTEICHH, CTEIIECHb
C PpalMOHAJIBHBIM  IIOKa3aTeleM, CTeNeHb C  JIEWCTBUTEIIbHBIM
nokaszareneM, Jorapupm UHCIa, CHUHYC, KOCHMHYC M TaHTEHC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOJIYJO, PAalMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HAaTypalbHBIX,  ILEJBIX,
2 palMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEJ;, YMEHHE HCIIOIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™M EBKIMIA MPpH pelIeHn: 3a/1a4; 3HAKOMCTBO C

PpasiIndYHbIMHU IMO3UIITMOHHBIMH CHUCTEMaMU CUHCIICHHUS, YMCHHC
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apupmMeTHuecKas nporpeccus, reoMeTpruecKas porpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YUCIIE C HOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHUCIIAaMH; TNPHUBOJHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHMCEl;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, omnpeneiauTeNlb  MaTpuUlbl,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe onepupoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; pPEIIATH
YpAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C [IApaAMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MAaTEMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSAMM: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTD (DYHKIIMHM, OrpaHMYEHHOCTb (YHKIUM, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (QYHKIHH, HaUOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBasi U BTOpasi MPOU3BOAHAS (PYHKIIUU, TEOMETPUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; yMEHHE HAaXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JEMEHTApHBIX (YHKLUH;

YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUA (YHKIIHIMA,
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HAXOIWUTh HaHGOJ{I?mHe U HaMMEHBIINE 3HAa4YeHUs (YHKIMHA; CTPOUTH

AMPPCRKKY MHOTOWICHOB C HMCIOJIB30BAHUEM allllapaTa MaTeMaTH4ecKoro
I0AMGRY npumenyts npousBosHyI0 I HAXOXKIEHHS HAMITYHIIETO

FFEJ&IRGEATZ B mpUKIAMHBIX, B TOM YHCIE COLUANTbHO-DKOHOMUYECKUX U
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(GUBUYECKUX 3a/1auax; HaXOAUTh IJIOMAIN U O0BEMBI (PUTYP C TTOMOIIBIO
WHTErpajia; NPUBOJAUTH MPUMEPHl MATEMATHYECKOIO MOJECITUPOBAHUS C

OMOIIbI0 Au(depeHITnaTbHbIX YPaBHECHUI

YMeHue omnepupoBarh MOHATHAMHU: rpaduk (QyHKIMH, oOpaTHas
byHKUIMsA, KOMIO3UIUS (QYHKIUH, TUHEWHas (YHKUWs, KBajpaTHYHAs
byHKIHS, paroHaibHas byHKIHS, CTeTeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, O0OpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMU, TOKa3aTteidbHas | Jorapupmuyeckas QGYHKIUU; YMEHUE
CTpoUTh TpadUKU HM3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPEOOpa3oBaHUs
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH JIJIsl K3yUCHHUS POLIECCOB U
3aBUCUMOCTEH, TPU pelIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aj]]au M3 pealibHOW JKU3HU; BBIPAXKaTh (JOPMYIaMHU 3aBUCUMOCTH MEXY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W Tpadukm QyHKOMA yIs
pellicHHs YpaBHEHHI, HEPABCHCTB U 3aJ1a4 C IMapamMeTpaMu; U300pakaTh

Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

VYMeHue pemath TEKCTOBBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJ]a4yM, MCCIIEJOBAThb IIOJIYyYEHHOE DEIICHHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJAbTAaTOB; yMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAYKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHYecKoe, MeInaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
MHTEPIPETUPOBaTh MHGOPMaLMIO, MPEJCTABIEHHYI0O B TaliuIax, Ha
quarpaMmax, rpagukax, OTpaXkarollyto CBOMCTBA peaabHbBIX MPOIECCOB U

SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;

UCCACHOBATE “TQKI/ICTI/I‘ICCKI/IG JaHHBbIC, B TOM 4YHCJIC C MMPUMCHCHUCM

Orbp@dkieckux METOJOB W JJEKTPOHHBIX  CPEACTB;  IpadUyecKu

lo%‘é‘&'ﬁ@sms COBMCCTHBIC Ha6JHO,Z[CHI/I$I C I[IOMOHIbIO  JUarpaMm

5
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YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITUS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUeCKUX METOJO0B; MPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSITHOCTEH, (GOpMyITy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKThl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHas BENWYMHA, paclpelesieHue BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OKUIAHHWE, IUCIEPCHS M CTAaHJAPTHOE OTKIOHCHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUU pacOpenesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TOKA3aTeIbHOTO W HOPMAJIBHOTO PaCHpeesICHHIA;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHudl Jyis
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOYHBIX HCCIEIOBAaHUM; YMEHUE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPecTaHOBOK; OmHOM HbIOTOHA, yMmeHHe
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a7a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBarb IMOHATUSAMHU: TO4YKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIJa, IUIOCKUH Yrou,
JIBYTPaHHBIA yroji, TPEXTPaHHBIM yroj, CKpelIMBAOLIUecs MpsMBbIe,
NapajuIeIbHOCTh U MEPHEeHIUKYISPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY IPSIMONH M IUIOCKOCTBIO, YIOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE HCIIOIb30BaTh IpU
pelleHnn 3a1a4 U3ydeHHble (aKThbl U TEOPEMbl INIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIbI0 TE€OMETPHUYECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UN

YMeHue onepupoBaTh MOHATHUAMH: IJIOHIAAL (UTyphl, 00bEM (UTYDHI,

MHOTI'OI'paHHHUK, HpaBI/IJ'IBHHﬁ MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,

4 10

Ky0, Haoannenengne,u, npu3Ma, nupamuia, (urypa U TOBEPXHOCTh

O NOKYMEHT NOOMAGHGHNS, [WIMHADP, KOHYC, Wap, chepa, miomans chepbl, MIOLaLs

3NEKTPOHHON Floﬂﬂ}ﬂé‘ﬂa%cm MUPAMUJIBI, TIPU3MBI, KOHYycCa, IWIHHIpa, 00BEM KyoOa,

Ceptuoukat 0E42607FIFEC395AZE3COFFEpdRfrdpHOr0 flapasenenunena, MUPaMMIbL, IPHU3MBI, LUIUMHADA,
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KOHyCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUECHUs KOHYCa M LIMJIMHJPA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCAa; YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPHl U MOBEPXHOCTU
BpalICHUS, UX CEUYCHHUSI, B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpesiesieHns] U3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
0 CBOHMCTBaxX W NMpH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
pPa3IMYHbIM IpPU3HAKaM, BBIIOJHATH HEOOXOIMMBIE JIOMOJHUTENIbHBIE

IMOCTPOCHUA

11

12

YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (UIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TMOJOOHBIE (QUTYpPHI, B TOM YHCJE B MPHUPOJIE,
UCKYCCTBE, apXUTCKTYpE; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh TEOMETPUYCCKHE BEJIUYHMHBI (ITHHA,
yroy, Iomaas, o0BEM) TpHU peUIeHHH 3aJad M3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEATbHOMN JKU3HHU; YMEHUE BBIUUCISITH TEOMETPHUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIab, OOBEM, IUIOIMIAAL TOBEPXHOCTH),
UCTIOJNIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDa, MPSIMOYTOJBHOTO Mapajiiesienumeaa, MUpaMHuIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHUE HAaxOJUTh OTHOIIEHHE OOBEMOB

10JI00HBIX GUryp

VYmMmenue ONCpHUPOBATH MOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3OKEHHE BEKTOpa M0 0asucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BeKTOpHI)II\/’I u KOOp}IHHaTHLIﬁ METO/
JUIS  peIIeHWsl TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna v BBIYUCICHUS

Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI

Panmonanbupie  umucna. OOBIKHOBEHHbIE M JI€CATUYHbBIE JpOOM, IPOLCHTHI,
0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH

Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmMeTnyecKuMu
KOPHSIMM HaTypaJlbHON CTEIICHH

Crenens ¢ nenbiM nokasareneM. CTENneHb ¢ palMOHAIBHBIM IT0Ka3areneM. CBoMCTBa
CTEIIEHU

CuHyCc, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,

APKTAHI'CHC YUCJIOBOI'O0 aprymMmeHTa

1.6

Jlorapudm uncna. [lecATudyHble U HATypaJIbHbIE JTOrapHUPMbI

1.7

JeiictBuTenpHble uyncia.  ApupMeTHUECKHEe ONepamuu ¢ JeHCTBUTENIbHBIMU
yrcinamu. [IpubnnxEHHble BBIYUCIEHUS, PaBUia OKPYIJIEHUS, IPUKUIKA U OL[CHKA

pe3yiibTaTra BBIUHCIICHUH

1.8
1.9
2
2.1
2.2
2.3

[IpeobpaszoBanue BrIpaxeHUH
KomrmuiekcHeie uncna

YpaBHEHHS 1 HEPABEHCTBA

[enbie u 1pOOHO-pallMOHATbHBIE YPAaBHEHUS
HppannoHanbHble ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHUS

24

[Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPAaBHEHHS

2.5

L[CJ'IBIC )51 ,Z[pO6HO—paI_II/IOHaJ'IBHBIC HCPaBCHCTBA

2.6

WppanuoHaibHble HEpaBEHCTBA

2.7

[Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8

TpuronomeTpruyeckrue HEpaBeHCTBA

e

ﬁgKyM%Tﬁ%ﬂﬁﬁ%ynHocm yp\z BHEHUI U HEPABEHCTB
o SNEKTPO NI EIDAHEBABECcTR 1 CHCTEMBI ¢ TapaMeTpaMu
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3 DOyHKINUH U TpaPUKH
31 DyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWH QyHkuuu. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl 1 MHHUMYMBI (GyHKkuud. Haumbomnblnee W HauMeHbIlee 3HAYCHUE
(GYHKLNHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3arenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonHas Gynkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKLINH
[IpuMeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKCcTpeMyMBbl. HaxokeHne HanOoJbIero U HaMMEHBIIIEro 3HAYeHUs (QYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalun Hajl MHOKecTBaMu. J(narpaMMel Disiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTh
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 ®Durypsl Ha MIIOCKOCTH
7.2 TIpsiMBIE ¥ TJIOCKOCTH B IPOCTPAHCTBE
AOOKYMEHT NOANUCAH

SMERTPOMIOVONG AL IO

2607FHEC39TkzE0D QWMBGOEH BpaleHus

AE MY AR5

05.02.2026 no O1.
Bnageney KyHu Mana KOpeeeHa




7.5 Koopaunatsl 1 BEKTOPBI

-

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO

Ceptudmkat 0E42607FIFEC395A2E3COFFB7C1BEOF2
LewcteuteneH ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpeeeHa

.




YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaJIu3a, TeOMETPHSL.
Anrebpa 1 Hadyasla MaTematuueckoro ananuza. 10-11 kmacc. Anumos 1A,
Konsrun FO.M., TkaueBa M.B. u np. AkunonepHoe o6ectBo «3naTenscTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Anrebpa n Hauana MareMatudyeckoro aHanausa. [loypounslie miuaHbl(1o yueOHUKY
[I.A.AnumoBa u 11p.) , u3aarenbctBo "Yuurens"2003

M.N.11laOynuH u 1p. Anredpa v Hayaia MaTeMaTHYeCKOro aHalu3a.
Junaktuueckue Mmarepuaisl K yueOHuky II.A.AnumoBa u qpyrux, 6a30BbIi U

yrayOneHHbIl ypoBHH, 9-¢ uznanune,Mocksa "[Ipocsemenne", 2018

N. P. Beicouxuit. /IlugakTuuecKue MaTepruaibl O TEOPUU BEPOSITHOCTU. M.

MLIHMO, 1018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

Peﬂgﬁgﬂpégﬁwéxﬂmﬁmﬁ noﬁran JUTA IOATOTOBKHU K 3K3aMEHY

SNIEKTPOHHOW NOANUCHIO

htt s://eg%e.sdaml_%ia.ru/
CepTudukart 0E42607FIFEC3$5A2E3COFFB7CIBEOF2
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OUIIN http://www fipi.ru/

NHPOVYPOK https://infourok.ru/

FfreomeTtpua

IMNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
oOyuaromuxcss 10 —11 kmaccoB pazpabotaHa Ha ocHOBe DenepaibHOrO
roCyIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OOIIEero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAJUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpamMmbl 00ecTieunBaeT OBIAJEHNUE KIIOYEBBIMU KOMIIETCHIIUSMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 0Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIILHOTO PAa3BUTHUS
JUYHOCTH O0YyYarOImMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] TE€OMETPUU B HAIPaBICHUU JMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMUpoBaHUS (YHKIIMOHATHLHONM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHUS JIPYTUX y4eOHBIX AUCIUILUIMH. Pa3BuTHe y 00yJaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPUUYCCKUX
aOCTpaKkIfii, COOTHONIICHHH PEAIBHOTO WM HUACATHHOTO, XapaKTEpe OTPaKEHUS
MAaTEMATUYECKOW HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MaTEeMAaTHUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU M B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
yYalUXCs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOAMMBIX U aJanTalvd B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTCS OAHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO

e
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https://infourok.ru/

Jlormdeckoe MbINUIeHHE, (HOpPMHpPYyEeMOe NpHU HU3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JTOTHUECKHUX YTBEPIKICHUIN
B XOJI€ pPEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX 00NAcTsIX AeSITeNbHOCTH uenoBeka. OpHEeHTalus YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHUalbHOro ObITHS, (opma
OTpaXXEHUSI OKPY>KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTEIBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbl y4EOHOM M TPYIOBOH NESATEIBHOCTH,
SBIISICTCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3ajaya (OpMHUpPOBaHUS y OOYyYaOUIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITENFHOCTH TI0 MHOTUM HAIPaBICHUSIM.

[lenp ocBoeHMsA mporpaMMbl ydueOHOTro Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTeibHOE U  OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyJarommxcss  4epe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCIOJIb30BaHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM U  JCHUCTBUM,
cHenM(PUIHBIX TEOMETPUH, BOBMOKHOCTH YCIICITHOTO MPOIOJIKEHHsI 00pa3oBaHuUs
0 CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCTIOIH30BAaHUEM T€OMETPHH.

[IporpaMMa mno reoMmerpuu Ha ©0a30BOM YpOBHE IpeJHA3HAUYeHA ISt
oOyJarolmxcs CpeHel LIKOJIbI, HE MCHBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaroniygecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenuuKol TreoMeTpuH W HEOOXOAMMBIE [JIi JKM3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh I'€OMETPHUIO OoJjee
riyO0OKO, €clii B JajibHEHIIeM BO3HUKHET HEO0OXOJMMOCTh B T€OMETPUYECKHX
3HAHUAX B MPOPECCHOHATHHOMN JAEATETLHOCTH.

JlocTmkeHre 1eMr OCBOCHHS MPOrPaMMBI OOECTIEUMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPBI M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOITIM MHPOM;
e (opmMupoBaHue NpeACTaBIECHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOKHEHIINX MaTEeMaTHMYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH

e

O

U U3 aThb PA3HBIC HBHCHHH})K JKAKIIECTro MuUupa,
NOKYMERT HORRCAH pyKaroim pa;

ANERTPOUNGIPABHHIfCLYHICHNA PACTIO3HABATE HA YEPTEeKAX, MOJCHAX M B

eprupr 0E42607F e CBSEURHOM AR AHPTOTPAHIHIH 1 Tea BpaLIeHILS;
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e OBJIaJICHUE METOJIaMHU PEIICHHUA 3a/1a4 Ha TOCTPOCHUS Ha M300PaKEHUSIX
IPOCTPAHCTBEHHBIX UTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJlaxX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THIIOB  3a/ady;
dbopMupoBaHHE yYMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHUs B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOyyaroluxcs, I03HABaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKIIMOHATBHOMN rPaMOTHOCTH, peNeBaHTHOU
F€OMETPUU: yYMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallMsIX M TMPU WM3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (OpPMYyJIUpOBaTh KX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
Tr€OMETPUYECKUN ammapar JUisl PELICHHs IMPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYypC
CTEpEOMETPUM B Hayalle €ro MW3y4yeHus 3aJad, pellaeMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeeEHHBIM 00pa30M opraHu3oBaHHas paboTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JallbHENIIEMY U3YYEHUIO MPEIMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUsl, TO
€CTh TEOPETUYECKHE 3HAHWS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yUYallluXcsli B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4y Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Coznanue o0pa3a MPOBOJUTCS C ONOPOM Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPKAHNU.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMble U MIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUHN

e
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Conepxanue 00pa30BaHMs, COOTBETCTBYIOUIEE IMPEIMETHBIM pe3yibTaTaM
OCBOCHHs pabodell TpoTrpaMMbl, paclpeAeNCHHBIM 10 ToAaM OOydYeHwus,
CTPYKTYpUPOBaHO TaKUM O00pa3oM, 4YTOOBI OBJAJEHHE T'€OMETPUICCKUMU
HOHSTHSAMHU M HaBBIKAMH OCYILECTBIISUIOCH TIOCJICAOBATEIbHO M MOCTYNATEIBHO, C
COOJIIO/ICHUEM TPHHITUITA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAJIHCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKHX IPEICTABICHUN OO0ydYaIONIMXCs, PACHIHPss U
yrayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 yaca B Heaelno B 10 kiacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a 1Ba rojga ooydenusi - 102 yueOHbIX yaca.

4 ™\
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COAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECH,
MapajyieIbHbIE W CKpeluBarommecs npsMbele. [lapannensHOCTh NPSMBIX H
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MapajuielIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX Iuiockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, napaiesenumne]; ToOCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTh MPSIMOM U TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE MIPSIMbBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHEHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM H IUIOCKOCTH, TE€opeMa O MOpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yIJIa.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUsi  (GUrypbl  Ha  TJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX NMEepIEeHINKYIIApax.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTPpAaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HaKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJia;, MNpPaBUIbHAS TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
; M3MbI U IUPAMUIBI.

O AQEY M gﬂmg)aﬂcme: CHUMMETPUS OTHOCHUTEIBHO TOYKH, IPIMOM,

3JIEKTPOHH %n IVEI"E
JIOCKOCTH. JICMCHTBI ~ CHMMETpUHU B  IHpaMMAAX, IapaljIC/ICIMIICaax,

nercramonen ¢ AUPILB A S MGt bl Hikax.
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Bbluucienue 31€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, JHMaroHalH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

[TomoOHBIE TETa B MPOCTPAHCTBE.
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

CooTHOMmEeHUS MCXKIYy IUIomaiasasMu

11 KVIACC

Tesia Bpaimenus

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrorniue HWIMHIPUYECKOMN
MTOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwimHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH moBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011a/1b ChEpHI.

N3o00paskeHne Tel BpalleH:s Ha TUTOCKOCTH. Pa3BEépTka muIMHIpa 1 KOHYyCA.

KoMOuHanun Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpAILICHUA.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
NPSIMOYTOJIBHOTO Tapayiesienumnena U cienctsus u3 He€. OO0BEM UMIHMHIpA,
koHyca. O0BEM Mapa u miomass chepsl.

[lomoGHBIE TEMa B MPOCTPAHCTBE.
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJl.

Ceuenus mwimHIpa (TApAICTBPHO W TEPICHAMKYJIIPHO OCH), CCUCHHUS
KoHyca (TapajuieIbHO€ OCHOBAHHMIO M TIPOXOJIAIIEE Yepe3 BEPINUHY), CECUCHUS
niapa.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE
TpaHcTBe. Clo’KeHHe U BRIUUTAHHUE BEKTOPOB.

CooTHomeHus MCKIY IUIoIaiasaMu

VviBicMEE BEOROBU GAHyicio. Pas

AJIEKTPOHH noanncerO
BEKTOpAaM. paBIWIO  Iapajiesnel
CeptudukaTt OE4

HewcTenTteneH c @E@Sﬁéfg 132%\%3562 géﬁﬁEoﬁ%ﬁCTBHﬁ
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KOOpIHHAT B TmpocTtpancTBe. KoopauHatel BekTtopa. I[lpocreitmme 3amaun B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalasipHOE MNpPOU3BEIECHHUE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

4 ™\

OOKYMEHT NOANMUCAH
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INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUUCKOr0 OOLIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAaMU B COOTBETCTBUHU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax

SKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTHMIKEHUN HAYKH U JIEATEIIBHOCTBIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas ICTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUM;
BOCIIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUM U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢du3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:
HUEM LEHHOCTU TPYAOJIOOMS; UHTEPECOM K

O pasARENMEHT '&%BEMAHH O(peccn()HaﬂbHOﬁ NEATENBHOCTH,  CBS3AHHBIM  C

SHEKTPOHHDH o
MATEMAaTUKOU U €€ NPUIOKECHHUSIME, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP

Giepg s 054@9@%?@:’2 5%0%;§§ZI%BEIQFZPGEIJII/ISGBHB3TB COOCTBCHHBIC J>KU3HEHHBIC IUIAHBL;

LencTeuTteneH c
Bnapeney KyHy Maia tOpbeeHa
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TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEHU JKWU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO DSKOJOTHYECKONH KYyJIbTYphI, TOHHMAaHWEM BIIASHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpelpl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEH Ha MPUMCEHEHHE MAaTeMAaTHYCCKUX 3HAHWW I PEUICHHs 3a1ad B
o0nacTh OKpyXKawImleld cpeapl, IUIAaHHPOBAaHUS TIOCTYNIKOB U OICHKH WX
BO3MOXKHBIX MTOCJIEICTBUM VISl OKPYKAIOILIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeTOBEYECKOM JeSTEIbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BHTHs [WBWIN3AIMW;, OBJAJACHHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHBIMU OeUCTBUIMU.

1)  Vnueepcanvuvlie  noznasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgpopmayueti).

ba3oBble jornueckue AecTBUS:

e BBIABIISTh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHUAMHU, (OPMYIHPOBATH
OTpEJeCHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPU3HAK
KJaccu(uKayM, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHUS:

e

O

YTBCPpAUTCIIGHBIC W OTPUITCIbHBIC, CAWMHHUYHBLIC, 4YaCTHBIC H O6H_II/IC;

LOK EMQANUCAH

ANEKT OHHOH NOANUCHIO
. BJISATh MAaTCMaTU4YCCKHMEC 3aKOHOMEPHOCTH, B3aUMOCBA3U u

Cepitugakar OE42607 FIFEC %ﬁ%ﬁ%%@&ﬁa@wq)amax JMAHHBIX, HAOJIOACHHUSIX W YTBEPXKICHHUSX;

[encteutened ¢ 05.02.202
Bnapeney KyHy Maia tOpbeeHa
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2)

npeasiaraTh  KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUH (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAANMN ¢ Yy4E€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).
30BbI€ HCCJIEI0BATEIbCKHE IeCTBHS:
UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMUpOBaTH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;
IPOBOIUTH CaMOCTOSTEIEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0OBeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.
0ota ¢ uH(popManmeii:
BBISIBIIATH JepunuThl nHPOpMAIMK, JAHHBIX, HEOOXOJAMMBIX IS OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;
BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M (POPM MPEACTABICHMUS;
CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHHBATh HaA&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KoMMynukamuenwvle Oelicmsus, — 0Oecneuusarom

e
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BOCIPUHUMATh H  (OPMYNIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJY4EHHbIN pe3yNbTar;

B X0JI€ 00CYKIEHHs 3a7]aBaTh BOIPOCHI 0 CYILECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHBIC HA TIOUCK
pELICHUs; COIMOCTaBISATh CBOU CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3IMyUe€ M CXOJCTBO MO3MIIMMN; B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
IPEACTABIATh  pE3yJbTaTbl  pPELICHHWA  3a4a4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAIUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NMOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaJIbHON PabOThI MPY PEIICHUH YICOHBIX 3a7a4; IPHHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacripeieNATh BUABI PabOT, TOrOBapUBAThLCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanouvie  pecynamuenvie  Oeiicmeus, obecneuusarom

G opmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1a4H, BHIOMPATh CIIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJa/JeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII IHpolecca u
pe3yapTara peleHnss MaTEMaTHIECKOM 3a/1a4u;

e
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NpeABUACTE TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHUKHYTH IIpH PCIICHHUUA
™

nokyitBaFho BHAGKTP KOPPEKTMBBI B  IEATEIBHOCTh HA OCHOBE HOBBIX
SNEK TPEMHOMTRIETACEA HBIX, HAlIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;




e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHMOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: NAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEH.

KnaccupumupoBath B3auMHOE paclONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAaHHOTO YTJa,
peOpo IBYrpaHHOTO yriia; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TMOHSATHSIMH: MHOTOTPAaHHUK, BBIMYKIIBIA W  HEBBITYKIIBIHI
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBIN MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PsIMOYTOJIbHBIN MapaJijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kjIaccu(uKanuy  (BBIMYKIbIE W HEBBINYKIbIE MHOTOTPAHHUKH; TPAaBUIIbHBIC
MHOT'OTPaHHHKH; TPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCeHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHS CEUSHUH, UCTIONIB3YST METO/T CJICTIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJIOM  CIIIOB, BBIMOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permath 3a1aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTUYCCKHE METOJbl TPU PEHICHUU
CTaHJApPTHBIX MAaTEMAaTUYECKHX 3aj7ad Ha BBIYHMCIICHUE PACCTOSHUN MEXKAY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3aaun Ha HaXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu

O

]

Ceptudukat OE4GPRYURECIIAIHE SRRy T PHHBEIXK2yTIIOB.
Hewcteutenen ¢ 05.02.2026 no 01.05.2027

Bnapgeney KyHy Maisa lOpeeeHa

5 IC AHAJIUTUYCCKME METOJbl IIPpHU PEHICHUU
CTORQHYNHEK NOMUTAGAHIYECKUX [3a1a4  HA  BBIYMCIIEHHE  YIJIOB  MEXKIY

cRPERIRRABIMIRAMMES ReiMm, Mexny npsaMoli M IIOCKOCTBIO,  MEXKIy




Bbraucisate 00bEMBI U IUTOIIAIA TOBEPXHOCTEH MHOTOIPaHHHUKOB (IIpU3Ma,
nupaMuja) C TMpUMEHEHHEeM (OopMyJ; BBIYUCIATH COOTHOLIECHUS MEXIY
TUIOIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Il PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIAraloluX HECKOJIBKO IIAaroB PELICHHUs], €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHININE NPOrPaAMMHBIE  CPEACTBA 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATHUA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI M TEOPEM, anmnapara aareOpsl; permaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

)51

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUYECKas IOBEPXHOCTb, OO0pa3yrolue
HWIMHAPUYECKON  MOBEPXHOCTH;  LMJIMHAD; MOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHHUS.

KnaccudummpoBats B3auMHOE pacroiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

KOHHNYCCKasi

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.
OmnepupoBaTh MOHIATUSAMHM: MHOTOTPAaHHHK, BIHUCaHHBIK B cdepy u
; , BIIMCAHHAs B MHOTOTPaHHUK WJIM TEJO
Bga@%@mgm NOANMCAH
ﬂEIﬂ'POHHOH noAnnUCLIO o ..
BITUCITSITh COOTHOIIICHUS MEXKAY IUIOMIAJIIMU MOBEPXHOCTEH U 00BEMaMU

CepTtudukar OEdﬁ_f Cg 6{%% ?COFFB?C‘IBEOFZ
feicTenTeneH c 58 (.;2 ?132%85 5.2027

Bnapgeney KyHy Maisa lOpeeeHa
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N300pakath u3ydaemble (PUTYpsl OT PYKH W C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHSATh, KAKUMU CBOMCTBAMH OHU 00JIJIaIO0T.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIAratoluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemate mpocreimme reoMeTpuyecKue 3aJadyd Ha INPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WUJIu aJirOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOAUTHE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMy4YEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh W3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eck CcHOpPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUIECKUX TTOHITHI M TEOpPEM, anmapara aareOpsl; peniaTh

e

Ceptndukat OE42607F1IFEC395A2E3COFFB7C1BEOF2
LewcteuteneH ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]

O

MPaKTHUYCCKHNEC 3a/1d4YU, CBA3AHHBIC C\ HAXOXKXJICHUCM I'COMETPUICCKHUX BCIIMYNH.

AOKYMEHT NGANUCAH
SNEKTPOHHOM NOANUCHIO




TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Kourposbnble IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnuoreka [{OK
1 B 10
BCACHHE B CTCPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnmnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISAPHOCTD MPSAMBIX U 12 bubnnorexa [IOK
IIOCKOCTEH https://m.edsoo.ru/1¢209e37
b K
4 VYriael MEXAY NPAMBIMHU U IJIOCKOCTSMU 10 1 nbmmorexa L0
https://m.edsoo.ru/1¢209e37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209e37
N bubnuoreka [{OK
1
6 Obbembl MHOTOTPAHHHKOB ? https://m.edsoo.ru/1¢209e37
7 IToBTOpEHME: ceUeHMsI, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0

S

N
o OOKYMEHT DOHHMCAH
SNNEKTPOHHOWU NOANMUCBHIO
Ceptudmkat 0E42607F1FEC395A2E3COFFB7CIBEQOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa
J
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

/ ™\

o AOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMNMMUCHIO

Ceptudmkat 0E42607F1FEC395A2E3COFFB7CIBEQOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa

] 4

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPOrpamMMbI Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
! Tena ppameris 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 06 5 1
DEMBLTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI ¥ KOOPIAUHATEL B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209e37
4 [ToBTOpenHme, 06001IEeHNE, 7 | bu6mmoreka [JOK
CHCTEMAaTHU3allus 3HAHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

a

OOKYMEHT NOANUCAH
3NEKTPOHHOW MNOAMNUCHIO

Ceptudukat OE42607F1IFEC395A2E3COFFB7CI1BEOF2
LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa

.




HOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue fll’j;:EHﬂﬂ :)I;I[()l;l:())]::’:eﬂbﬂble
padoTbI padoThbI pecypest
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOUKa, MpsiMasi, INIOCKOCTb,
npocrpancTso. [IpaBuna
1 n300pakeHNs Ha PUCYHKAX: 1 https://m.edsoo.ru/14467518
M300paXeHUS IIOCKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTHA: nepecekaromuecs
2 IUIOCKOCTH, IIEPECEKAIOIIMECS TPAMast 1 https://m.edsoo.ru/9f4eae3 1
U TUIOCKOCTb
[TonsaTus: nepecekaromuecs
3 IUIOCKOCTH, IIEPECEKAIOIIUECS IPsIMast 1 https://m.edsoo.ru/ae56ad45
U TUIOCKOCTb
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha
4 1 https://m.edsoo.ru/58a8729a
PUCYHKAX, Ha IPOEKIIMOHHBIX
yepTexax
HauanbHble cBefieHHs 0 KyOe U
4 5 [OKY IﬁzgnwﬁapTKH u MOI?(“J'II/I. 1 https://m.edsoo.ru/c4373c37
o aNEK TPORKEW G RAMAPHIRIKOB
Cepruoukar 0EAS507F1FECIILRIPSEBIS EIEASEYE,C Kyoe 1 I https://m.edsoo.ru/bbe413dc

HOencteuteneH c 05.02.20

]
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https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc

NApaMUJE, UX pa3BEPTKU U MOJIEIIN.
CeueHnst MHOTOIpaHHUKOB

INousarue 06 akCHOMAaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HIX
ITousiTHe 00 aKCHOMAaTHYECKOM

IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

ITonsaTne 06 aKCHOMATUUECKOM

IIOCTPOCHUH CTCPCOMCTPUHU: aKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

https://m.edsoo.ru/9cfc3f4f

https://m.edsoo.ru/daSbd46b

https://m.edsoo.ru/c2e97ba7

10

TToustue 00 aKCHOMAaTHYECKOM
MMOCTPOSCHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

https://m.edsoo.ru/lac7f137

11

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpeCcEeKaroIIuecs,
HapajuiesIbHbIEe ¥ CKPEIIHBAIOLINECs
IIpsIMbIE

https://m.edsoo.ru/2afalf36

12

[TapamtenpHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
mapaJiyICJIbHBIC ITPSAMBIC B
IIPOCTPAHCTBE; NapaJJIEIbHOCTh TPEX
MPSIMBIX

https://m.edsoo.ru/1977a523

[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

—r
P

a

Ok
o aNeKTPEMBY Hoonucbio

cy MRS HITiEeA P Mot 1

https://m.edsoo.ru/aa6f3833

o2 EABES COBATR AR IMH

https://m.edsoo.ru/a78748f6

Ceptudmkat OE 21‘?4%'1?F1FE
HOencteuteneH c 05.02.20
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https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6

CTOpOHAMU
VYron Mexay npsMbIMU B
15 AP https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
VYron Mexay npsMbIMU B
16 AV TP https://m.edsoo.ru/aa7a8f5c
MIPOCTPAHCTBE
[TapaienbHOCTB IIOCKOCTEN:
17 https://m.eds00.ru/26631b26
napajuieJbHbIe MIOCKOCTH
18 CBoiicTBa napajyiebHbIX INIOCKOCTEN https://m.edsoo.ru/34d5b9%ec
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTHU: TETPAIP, https://m.edsoo.ru/e9ba9c7d
KyO, mapaJuienenumne/
20 [Toctpoenue ceuenuit https://m.edsoo.ru/653b13cb
21 [Toctpoenue ceueHuit https://m.edsoo.ru/72ece97d
KonTponbhas padota no teme
"[IpsimMbl€ U TUIOCKOCTH B
22 https://m.edsoo.ru/f6438b9b
npocrtpanctse. [lapamiensHOCTh
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMON U
23 TIJIOCKOCTH: TIEPIICHIUKYJIIPHBIE https://m.edsoo.ru/a714f338
MIPSIMBIE B TIPOCTPAHCTBE
[IpsimMble napanienbHbIe U
24 P P https://m.edsoo.ru/e44f4d53
MEePIEHIUKYISIPHBIE K TITIOCKOCTH
[IpsimMble mapasnienbHblie U
25 P P https://m.edsoo.ru/25¢8fdds
MEePHEHUKYISIPHBIE K MTTIOCKOCTH
4 [Tpu3HAK NepHeH IMKYISPHOCTI)
o 26 noy;yw&&ggag&gmﬂ https://m.edsoo.ru/f28e19f5
SNEKTPOHHOU NOARUCHIO
[Ipu3Hak nepneHANKYISIPHOCTH
CepTudukar om%mFE.C395A25300FFBO7(§:K1BEOFz https://m.edsoo.ru/32a7de6e
HeicteuteneH c 05.02 2026 HoZgockoctn
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https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e

Teopema o npsamon

28 . https://m.edsoo.ru/4ea85ec3
MEePIECHANKYISIPHOMN MIJIOCKOCTH

29 Teopema o mpamoit hitps://m.edso0o.ru/d9533342
MEePHEHIUKYISIPHON TIJIOCKOCTH

30 Teopema o pamoit https://m.eds00.ru/1556888b
MEePIEHANKYIISIPHOMN MIJIOCKOCTH
[lepnienuKymnsip U HAKIOHHBIE:

31 paccrosiHue OT TOYKH JI0 IIOCKOCTH, https://m.edsoo.ru/3bb9d2b9
paccTosHUE OT MPSMOM JI0 TJIOCKOCTH
[lepnienquKymnsip U HaKJIOHHBIE:

32 paccTostHUuE OT TOYKH JI0 IIIOCKOCTH, https://m.edsoo.ru/6fa81822
paccTostHue OT MPSAMOM JI0 IMITIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:

33 paccTostHUuE OT TOYKH JI0 IIIOCKOCTH, https://m.edsoo.ru/c456dcf7
paccTostHue OT MPSMOM JI0 IMIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:

34 paccTosHue OT TOYKH 0 MIIOCKOCTH, https://m.edsoo.ru/5ad7c883
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH

35 Yoot linpOCTpaHCTBe: yrom Mexay https://m.edsoo.ru/5527feed
MPSIMOM U TUIOCKOCTBIO

36 JIBYTpAHHBIH YTOJ, JMHEHHbI yrox https://m.edsoo.ru/6ce6{f8c
JBYTPAHHOTO yTiia

37 JIBYTAHHBIH YroJ, JIMHCHHbI yrox https://m.edsoo.ru/1e7c28bf

JIBYTPAaHHOT'O yIJia

a

O

CepTtudmkat OE4

LOencteutened c 05.02.2026 no 01.05.2027
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HepreRmKyIBSIPHOCTE TITOCKOCT el :

38 AOKY MgksfidrGEpHeE AdkynsipHOCcTH IBYX

SNEKTPQIHRUERQANUCHIO

https://m.edsoo.ru/7895d29¢e

1 B97F1FEC I epHeBUPtBHPEOOTE 1II0CKOCTEN:

https://m.edsoo.ru/7271c12f



https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f

MPU3HAK NEPHEHANKYISIPHOCTH JABYX
IJIOCKOCTEH

[lepneHUKyYIAPHOCTD INIOCKOCTEN:

a

40 IIpU3HAK NEPIEHIUKYIIPHOCTH IBYX https://m.edsoo.ru/5b6673a4
IIJIOCKOCTEN

41 Teopema o TpEX neprneHANKyIsIpax https://m.edsoo.ru/8deSa9c7

42 TeopeMa o TpEx nepHeHAUKYIIAPAX https://m.edsoo.ru/cca2833d

43 Teopema o TpEX nepHeHANKYIApax https://m.edsoo.ru/22caf7be
Kontponbnas paboTa no reMam

44 “TepMer Ky IAPHOCTS MPAMEIX 1 https://m.edsoo.ru/1b323f77
wiockocteil" u "YTribl MeXIy
MPSMBIMU U TUIOCKOCTAMU"
[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JI€MEHThI MHOTOTPaHHUKA,

45 BBIITYKJIbIE U HEBBITYKJIbIE https://m.edsoo.ru/f12f4edd
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu U
OCHOBAHHUS IPU3MBI; TIpsiMasi 1

46 https://m.edsoo.ru/d7ebd54e
HaKJIOHHAS MPU3MBbI; OOKOBas U
MOJIHAs! TOBEPXHOCTh IPU3MBbI

47 [Tapannenenumnen, HpﬂMoyr?ﬂbeIﬁ https://m.edsoo.ru/f58ac2de
napajulesienunes U ero CBoicTBa
[Mupamuna: n-yroibHas mupammuiaa,
FpatH H-OeHOBaHHE FHPanHHbE,

o 43 NOKYNEHBP G ARAGAHIOBEPXHOCTL https://m.eds00.ru/36389a9b
SNEKTPOHp@MABO ApHAGHEDas 1 yceugHHas
Ceptudukat 0E42607F1FECIYSRI¥YESFFB7C1BEOF2
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49

50

HpaBI/IHBHLIG MHOTI'OI'paHHUKH:
HOHSTHE PABHIBHOTO
MHOTOI'PaHHHKA; IPaBUIIbHAS TIPH3Ma
Y [IpaBUJIbHAS TUPAMU/IA; IPABHIbHAS
TpEyrojibHasi MUpaMua 1
MPaBUIIBHBIN TETPadAp; KyO

[Ipencrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadIp,
JOJICKadAp U UKOCAdIP.

https://m.edsoo.ru/1ed67d9b

https://m.edsoo.ru/e3a23c2c

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMUIaX,
napajuiejenumeax, MpaBuIbHbIX
MHOT'OTPaHHUKAX

Briuncienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,

YTJIBI

https://m.edsoo.ru/bd46185f

https://m.edsoo.ru/3¢28c528

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPU3MBI, IO Ih OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MIPSAMOY IIPU3MBI

https://m.edsoo.ru/a5ed7546

[Tmomane 60KOBOI MOBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHOMN

a

O

54
OOK
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MMpPaMH/JIbl, TEOpeMa O TUIOIIa

https://m.edsoo.ru/a229cb6f
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"MHororpaHHuku"
56 ITonsatue 06 00bEME 1 https://m.edsoo.ru/1ba674d8
57 OO0BEM TUPAMHUTBI 1 https://m.edsoo.ru/e63cb619
58 OO0BEM TUPaMHUTBI 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/3e45e6dd
60 OO0BEM TUPaMHUTBI 1 https://m.edsoo.ru/39a416b6
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM pu3MBI 1 https://m.edsoo.ru/a6alb56¢c
63 O06BEM TPU3MBI 1 https://m.edsoo.ru/6ffc8623
Kontponsnas padora no teme
64 OmIP P " 1 https://m.edsoo.ru/1826542
OO0BEMBI MHOTOTPaHHUKOB
[ToBTOpEeHME, 0000IIIEHNE
65 CHCTEMATH3AIA 3Hafl - 1 https://m.eds00.ru/63c1£766
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE
IToBTOpenue, 0600IEHNE
cUCTeMaTHh3alus 3HaHHH.
B i:
66 PIAMCIICHHE PACCTOAHIH: MEALY . 1 https://m.edsoo.ru/d219ddb9
JBYMSI TOYKaMH, OT TOYKH JIO MPSMO,
OT TOYKH JI0 TIFIOCKOCTH, MEXTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HToroasi KOHTpoJIbHASA paboTa 1 https://m.edsoo.ru/1129561e
[ToBTOpenue, o6o0IIEHNE
CHUCTEeMaTHU3alis 3HAHHH.
4 Brrauciienue l;{1‘}1013 MEXIY
o 68 OOKYMEHT NMOAINHUCAH 1 https://m.edsoo.ru/b44e7673
anex TPOMSOMGHHMCBIGP MM
MEXIy IPSIMOU 1 HJ'IOCKOCTLIO
Ceptugpmkat OE42607F1FEC395A2E3COFFB7CIBEOF2
Odewncrteutened a 05.02 ?ﬂ?ﬁ%n}ﬂ"’p gBI)X?yr JIOB, YTJTIOB MEXIY
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IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

a

OOKYMEHT NOANUCAH
3NEKTPOHHOW MNOAMNUCHIO

Ceptudukat OE42607F1IFEC395A2E3COFFB7CI1BEOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa
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11 KIIACC

S

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbie
Tema ypoka Konrpoubusie IIpakTuueckue A p
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: eHTp, paanyc,
1 JUaMeTp; IJIOU[alb [IOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c
cepsl
B3anMHoe pacnionoxxenue cepbl u
2 IJIOCKOCTH; KacaTelbHas MIIOCKOCTh 1 https://m.edsoo.ru/8a7eb42e
K cdepe; mromanb chepbl
N3o6paxkenue cepsl, 1mapa Ha
3 p C bep P 1 https://m.edsoo.ru/fle6a34a
mockocT. CedeHus mapa
Hunuuapudeckast TOBEPXHOCTb,
obpa3 e UUINHIPUUECKOMN
4 PASYIOTIHE WHITHHAP 5 1 https://m.edsoo.ru/2d2dfe52
MMOBEPXHOCTHU, OCh IHJIMHIPUICCKOMN
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
IIOBEPXHOCTh, 00pa3 as 1 oCh;
5 p 5 P, yom . 1 https://m.edsoo.ru/fcf68351
IUIOIAAh OOKOBOM U MOJHOMN
MMOBEPXHOCTHU
N306paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.
6 Ceuenus munMHIpa (IIOCKOCTHIO, 1 https://m.edsoo.ru/666ebad5
o nokyMERY ASARVICAH.
ANEKTPONABHHEHINEYpcH wmHIpa)
Ceprubmkar 0E4Z607FIFEC3S S RIPSREKRE IORERRYOCTP, 1 https://m.edsoo.ru/f91757b4

LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa
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oOpa3yromnre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM MTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

a

8 o0pa3yrolas U 0Ch; IJIOIAb https://m.edsoo.ru/fc7babab
OOKOBOM U MOJIHOW MTOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yroIue u
9 BBICOTA; OCHOBAHHUA U OOKOBas https://m.edsoo.ru/adbfccfd
MMOBEPXHOCTH
N3o06paxenune koHyca Ha
IIocKocTH. Pa3BépTka Konyca.
Ceuenns koHyca (IJIOCKOCTEIO,
10 ?,, ( https://m.edsoo.ru/26¢49378
napajuieIbHONM OCHOBAHUIO, U
IIJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPILUHY)
KoMOuHamnus Te1 BpaiieHus u
11 . patt https://m.edsoo.ru/9cffd6£3
MHOT'OTPaHHUKOB
MHoOrorpasHHukK, ONUCaHHbINA OKOJIO
cdepsl; cepa, BmMcaHHas B
12 bep bep https://m.edsoo.ru/52fe59¢c6
MHOT'OTPaHHUK WUJIU B TEJIO
BpalIeHUs
Ilonsarue 06 006EMe. OCHOBHEIE
13 . . https://m.edsoo.ru/49a2fc48
CBO¥cTBa 00BEMOB TEI
14 O06bEM IUIHHIpA, KOHYCa https://m.edsoo.ru/951324a7
15 QOBEM Iapa ¥ NIOIMATL (‘dwpy https://m.edsoo.ru/3c663del
LOKYMEMHP FHOR [TPFGAHTPOCTPAHCTRE.
16NEK TP OEth@ib e A Dy rutomaasMu https://m.edsoo.ru/7a7c3£85
Ceprudukar 0E42607F1FEC3IIOBSPDIHNGESHb RRBEMaMH
LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa
e
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MOIO00OHBIX Tell

KonTponbhas pabota no Temam

a

17 "Tena Bpamenus” 1 "OGbemb Ten" https://m.edsoo.ru/17bb757e
18 Beicrop #a mockocti 1 B https://m.edso0.ru/72669d66
MIPOCTPAHCTBE
19 CnoxeHue ¥ BhIYUTaHHUE BEKTOPOB https://m.edsoo.ru/11blccSe
20 YMHOXKEHUE BEKTOpa Ha YUCJIIO https://m.edsoo.ru/ec1f9d28
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIUIaHApPHBIM BEKTOPaM. https://m.edsoo.ru/81213f3b
[IpaBuno napamienenumnena
Pemenune 3ama4, CBSI3aHHBIX C
22 IIPUMEHEHHUEM IIPABUII JEHUCTBUN C https://m.edsoo.ru/ca866867
BEKTOpaMHU
KoopanHatHO-BEKTOPHBINA METO/T
23 IIpU PELICHUH F€OMETPUYECKHUX https://m.edsoo.ru/1de2f88a
3a1a4y
[IpsiMmoyronbHas cucteMa
24 KOOPAHHAAT B TIPOCTPAHCTRE. . https://m.edsoo.ru/75b68f6 1
Koopaunats! BekTopa. [Ipocreiimue
3a/1a4yd B KOOpAMHATaX
25 YTOI MY BCKTOPAMH. https://m.edsoo.ru/d5226d23
CkansipHoe MpOU3BEJICHUE BEKTOPOB
26 Berauciierme yriios Mexy https://m.edsoo.ru/6b228fce
MPSIMBIMU ¥ TUTOCKOCTSIMHU
KoHTpoabHasa pad0oTa Mo TEME™
o 27 BOKYMERTIRBRNEHM unars: https://m.eds00.ru/373492¢3
3HEKTP%%&Q&QMCI:IO
Ceptudukat OE42807FIFEC3SY4RE3HOAHE! 5606 e HIe 1 https:/m.edsoo.ru/339a84dd

[Hencteutened c 05.02.2026 no 01.05.2027
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cucremaru3anus 3HaHui. OCHOBHBIC
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpEeHUE, 0600IICHNE 1
CUcreMaru3anuda sHauuii. OCHOBHEIE

a

29 1 https://m.edsoo.ru/71d2d412
¢burypsl, pakThl, TEOPEMBI Kypca
IJIAHUMETPUHU
[ToBTOpEeHME, 00600IICHNE 1
cHCcTeMaTH3alus 3HaHul. 3aga4un
30 1 https://m.edsoo.ru/1bc556df
TUTAHAMETPUHU B METOJIBI HX
pelIeHus
IToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3a 3HaHui. 3ana
31 HCTEMATHSAMHA SHAMHMH. Salain 1 https://m.edsoo.ru/117a7f57
TUTAHAMETPUHU B METOJIBI HX
pelIeHus
[ToBTOpEeHUEe, 06001IeHNE 1
cucTeMaTu3anys 3Hanuii. OCHOBHBIE
32 . 1 https://m.eds00.ru/95e¢5e¢946
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPUH
33 HToroasi KOHTpOJIbHASA paboTa 1 https://m.edsoo.ru/a66a7dc2
IloBTOpEeHue, 0000IIEHHE 1
34 p B . 1 https://m.edsoo.ru/ff93611f
CHCTEMATHU3AINS 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME
N
o OOKYMEHT NOANMUCAH
ANEKTPOHHOU NOANUCHKO
Ceptudukar 0E42607F1FEC395A2E3COFFB7CIBEOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa
4
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

e

10 KJIACC
Kon .
IIpoBepsieMble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBath MOHIATUSIMH: TOUKA, MPSAMasi, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CIICJICTBUS U3 HUX MPHU PEIICHUU
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBarb NOHATHSAMHU: MAPAUIEIBHOCTh W NEPHEHIUKYISIPHOCTH
' HPSIMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aUMHOE PACIOIOKEHHE MPSMBIX U TIJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarTh MOHATUSMU: JIBYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO yTJia,
1.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJI IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, TPAaBUIIbHBII MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHMKOB (NMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieNIenume, Kyo)
KnaccudumupoBaTh  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHHS  JJIA
- Kknaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSIMbIE ¥  HAKJIOHHBIC TPHU3MBEI,
napaieNenune/ibl)
=9 OnepupoBaThb MOHATUSMU: ceKymias MJIOCKOCTB, CEUYeHHE
' MHOTOTPaHHUKOB
210 OOBSICHATH  TPHUHIUIBI  MOCTPOCHHUS  CEYCHHWH  MHOTOTPAHHUKOB,
' HUCIIOJIB3YSI METO/I OyISH0OB
HT NOANKUCAH
o 3 HEKTI?_QIIIHOI?] noAiPR¥lky CCUCHHs| MHOrOIPAHHHMKOB METOJOM  C/IE/IOB, BBIIOJHSTH

CeptudukaTt OE4

Leicteutened c 05.02.2026 no 01.05.2027

2607F1FEC395A2E3C
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BU/I CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HaAXOXAEHUE TE€OMETPUUYECKUX BEIUYHH [0 00pa3iam
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOJbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSAHUN MEXIY ABYMSI TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOUYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIIUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXIACHUC I'COMCTPHUIYCCKUX BCIUYHH I10 06pa3uaM
WK aJIropuTMaM, MNPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 HA BbBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHMBAIOMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.16

7.17

Beruucnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OrpaHHUKOB

OHepI/IpOBaTB MOHATUAMU: CUMMCETpPHUA B IIPOCTPAHCTBE, LCHTP, OChb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (HUTYPBI

N3Bnekarp, npeoOpa3oBbIBATH M HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTexKax U PUCYHKAX

[Ipumensats reomerpudeckue (akThl JUIsI PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJAararwiluX HECKOJIbKO IIaroB PELICHUS, €CIU YCIOBUS
MIPUMEHEHUSI 3a1aHbl B IBHOU (hopme

[IpumensaTh mnpocTelime MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUHU CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUPOJAC U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTydYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeabHbIe
CUTyallud M TPHUMEHATb HU3YyYEHHbIE MOHATHS B IIpOLECCe MOMCKa
pelieHns MaTeMaTHYECKU copMyIupOBaHHON pooIeMBbl,
MOJIJINPOBaTh pEAbHbIE CUTYallUd Ha SI3bIKE T'€OMETPHHM, HCCIEI0BATh

IIOCTPOCHHBIC MOJCIIM C HUCIOJB30BAHUEM TI'COMCTPHUYCCKUX MOHATHH U

e
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11 KJIACC

Kox IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbl CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHIATUSIMU: UIMHIPUYECKAsl ITOBEPXHOCTH, 00pa3yolne
6.1 LWIMHJPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKAs IOBEPXHOCTb,
' oOpa3yromue KOHHYECKONM  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
IIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE pacrnookeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOI CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
IapOBOTO CJI05, IIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI W MUIOIMIAAM TOBEPXHOCTEH Ten BpalleHUs,
. FEOMETPUUECKUX TeJl C MPUMEHEHHEM PopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHUK, BIHCAaHHBIM B cdepy u
6.7 ONMCAHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIH TEJI0
BpallleHus
63 BbIUMCHATE COOTHOWICHHMS] MEXIy IUIOMIAJAMH TMOBEPXHOCTEH W
' 00bEMaMH TOJOOHEIX TEI
. N3o0paxarh n3ydaemble QUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BeIMOnHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel

BpallCHUA

6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBaTH HH(OPMAIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MpPEICTaBICHHYIO Ha

4epTeKax U pUCyHKax

——————————HpHMeRsr,—FeOMTPHYCCKHE (akThl ISl PEeUICHUs CTEPEOMETPHUECKUX

OOKYMBHT NOAMAC#H NpenoiargioniX HECKOIBKO INAroB PEHICHUS, €CIH YCIOBHS
SNIEKTPOHHOWU noﬂrﬂ}ﬂﬁbﬁ’é‘nm 3a/1aHpl B ABHOU (hopme
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BbIMONHATE JEUCTBUST CIOXKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB H
6.14 YMHOXEHHUSI BEKTOpa HAa YHUCIIO, OOBSCHATh, KAKUMU CBOWCTBAMH OHH
o0J1aaroT
6.15 [IpuMeHsATh NpaBuIO Napajlieenuneaa Npyu CI0KEHUU BEKTOPOB
OnepupoBaTh MOHATHUSMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
6.16 BEKTOP, MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
' YroJd MEXIYy BEKTOpaMH, CKaJsipHOE IMPOU3BEJICHUE BEKTOPOB,
KOJUTMHEApHbIE U KOMILJIAHAPHBIE BEKTOPHI
Haxonuth cymMMy BEKTOPOB M IPOU3BEJCHUE BEKTOpAa Ha YHCIIO, yroJ
6.17 MEXy BEKTOpaMH, CKAISIPHOE MPOU3BEJCHUE, PACKIIAIbIBATh BEKTOP 110
JIBYM HEKOJUIMHEApHbIM BEKTOpaM
6.18 3ajaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemate mpocTeiiiime reoMeTpUYECKHE 3aJlaud  Ha MPUMEHEHHUE
' BEKTOPHO-KOOPAMHATHOI'O METO1a
Pemrate 3amaum Ha J0Ka3aTeNIbCTBO MaTEMAaTHYECKHUX OTHOIICHUH H
6.0 HaxO0JKJICHHE TeOMETPHYCCKUX BEIUYMH MO0 o0pasiiaM WM alropuTMam,
' MPUMEHSS  M3BECTHBIE  METOABl TPU  PEIICHHH  CTaHJAapTHBIX
MaTEeMaTHYECKUX 3a]1a4
621 IIpuMeHATh mpocCTEHIIME NPOrpAMMHBIE CpPEICTBA M JIJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEUICHUN CTEPEOMETPUUECKUX 3a]1a4
6.2 [IpuBOAUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U
' ’KU3HH, pAaCllO3HABATh MPOSBICEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh TONyYeHHBbIE 3HAHUA Ha MPAKTUKE: aHaIU3HPOBATh
pealbHbIE CUTyallUd W TPUMEHSITh W3YYCHHBIC TOHSTHS B IIPOIIECCEe
MOWCKA pEIIEHUS MaTeMaTH4eCKu CQOpMYTUPOBAHHOW TPOOIEMBI,
6.23 MOJICJINPOBATh PEaJbHbIE CUTYyallMU HA S3BIKE F€OMETPHUH, MCCIIEI0BAThH
MOCTPOEHHBIE MOJIENIU C UCIOJIb30BAHUEM T€OMETPUUECKUX TMOHATUUA U
TEeopeM, amnmapara ajareOpsl, pemaTh MPaKTHIECKUE 3a7a9i, CBI3aHHBIC C
HaXO0XK/ICHHEM F€OMETPUUYECKUX BEITNUNH
4 ™
OOKYMEHT NOAMUCAH
o 3NEKTPOHHOM NOAMUCHIO
Ceptndukat OE42607F1IFEC395A2E3COFFB7C1BEOF2
LewcteuteneH ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpeeeHa
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

7.1

7.2

I'eomerpus

OcHOBHbBIE TIOHATHSL cTepeoMeTpuu. Touka, mpsiMas, TJIOCKOCThb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  aAKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3auMmHOEe  pacrosiokeHHE€  NpSAMBIX B IPOCTPAHCTBE:  IEpECEeKaroIluecs,
napajjielibHble ¥ CKpeliuBarouuecs npsMele. [lapamiensHOCTh NpsAMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MapajjiesibHble IpsIMbIE B  NPOCTPAHCTBE,
HapajyIeNIbHOCTh TPEX MNPAMBIX, MAPaJUIEIbHOCTh MPSIMOM M IJIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YyroJll MEXAY MpsMBIMM B IIPOCTPAHCTBE.
[TapamienpHOCTD MIIOCKOCTEN: MapauleIbHbIE MIJIOCKOCTH, CBOWCTBA MapajUIeIbHBIX
mwiockocteil. I[Ipocreiiine npocTpaHCTBEHHBbIE (UIYpbl HAa IUIOCKOCTH: TETPadp,

Ky'6, napajijieJICnmIic [, IOCTpOCHUC Ce4YeHHI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIEIbHBIE U IEPIIEHAUKYISIPHBIE K IITIOCKOCTH, PU3HAK
NEPHEHANKYIIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU MEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy TMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT MPSMOM [0
IUIOCKOCTH, MPOEKIUS (PUrypbl Ha TUIOCKOCTh. [leprneHauKyIsIpHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  IUlockocted. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTHe MHOTOTPAaHHHWKA, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHUKA, BBITYKJIBIE H
HEBBIMMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOTorpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsAMas U HAKJIOHHAs MpPU3MbI, OOKOBas U

IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapauienenumen, NpsMOYTroOIbHBIN NapAIICIICIIUIIE]]
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7.5

7.6

7.7

[IPaBUJIBHOIO MHOIOIPaHHUKA, NpPaBWIbHAsA IpU3Ma M M[PaBWIbHAsA IUpaMUIA,
NpaBUIbHAS TPEYTOJIbHAS NMMPaMUa U MPaBUIbHBINA TeTpasap, Ky0. [Ipencrasnenue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJACKa’aAp M ukocadapyrue CeueHus

IMPU3MBI U ITUPAMUBI

CummeTpusi B TOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTH. DJIEMEHTBl CUMMETPUH B MHUPAMUJIAX, MapajuieenuIenax, NpaBuibHbIX

MHOI'OIrpaHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH TNPSMONM MpPHU3MBI, IUIOLIA/b
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsAiMOM npu3Msl. [lnomans 6okoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLaIu

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXKTY IIOUIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI MMOBEPXHOCTD, o6pa3yfoume HHHHHI{queCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBEPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 och, TIIOIIalb OOKOBON U MOTHON MOBEPXHOCTH

6.2

6.3

Konnyeckas noBepXHOCTh, 00pa3yromrie KOHUYECKON MOBEPXHOCTH, OCh U BEpILINHA
KOHWYeCKOoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplInHA, 00pasyromias U OcCh,
Ionaab OOKOBOM M TIOMHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyrolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepxHocTU cheprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUS Ha IMJIIOCKOCTHU. PaBBépTKa ONUIMHAPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

okoJ1o cepsl, chepa, BMcaHHas B MHOTOTPAHHUK, UM TEJIO BPaIlleHUs
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6.7 [lonobuble Tena B mpocrtpaHcTBE. COOTHONIEHHS  MEXIAY  IUIOIIAAAMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeIl
6.8 Ceuenuss nwiuHapa (MapauieJbHO M TEPIEHIUKYISIPHO OCH), CEUCHUsS] KOHYcCa
(mapasnienbHOEe OCHOBAHUIO U MPOXOSAIIECE Yepe3 BEPUINHY), CEUCHUS IIapa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHHE BEeKTOpa Ha 4yucio. Pa3znokeHue BeKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BektopaM. IIpaBuno mapamenenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpssMoyronbHasi cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimme 3agaunm B KOOpAWHATaX. YToa Mexay BekTopamu. CkajasipHOe
MPOU3BEJICHUE BEKTOPOB. BBIUMCIEHUE YIIIOB MEXKIY MNPSIMBIMHA U TUIOCKOCTSMH.
KoopanHatHO-BEKTOPHBINA METO/I ITPU PEIICHUU T€OMETPUUYECKUX 3a]1ay
4 N
o AOKYMEHT NOAMNUCAH
SNIEKTPOHHOU NOAMUCHIO
Ceptugmkat 0E42607F1FEC395A2E3COFFB7C1BEOF2
[encteutened ¢ 05.02.2026 no 01.05.2027
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IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEero 0011ero
TpeOoOBaHUS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSIMHU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCY)KIEHUS TIpU pPELIEHUU 3ajad,
1 OLICHUBATh  JIOTMYECKYIO  HIPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEepUPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, ONEpALMU Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONUCaHUs peajbHbIX IPOLECCOB U SBJICHUN U IPU PEIICHUN
3ajjay, B TOM 4HCJIE€ W3 JPYrUX YUYeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocobamu; UCIONIb30BaTh rpadbl MpU pelIeHUH 3a1a4

YMeHne onepupoBaTh MOHATUSAMU: HATYPAIbHOE YHCIIO, LEJI0€ YHCIIO,
CTEIEHb C LENBIM IT0Ka3aTelleM, KOPEHb HaTypalbHON CTEICHH, CTEIIECHb
C PpalMOHAJIBHBIM  IIOKa3aTeleM, CTeNeHb C  JIEWCTBUTEIIbHBIM
nokaszareneM, Jorapupm UHCIa, CHUHYC, KOCHMHYC M TaHTEHC
IIPOU3BOJIBHOIO YHUCJIA, OCTATOK II0 MOJIYJIO, PALMOHAIBHOE YHUCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HAaTypalbHBIX,  ILEJBIX,
2 palMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEJ;, YMEHHE HCIIOIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKIMIA MpH peleHnuu 3a/1a4; 3HaKOMCTBO C

PpasiIndYHbIMHU IMO3UIITMOHHBIMH CHUCTEMaMU CUHCIICHHUS, YMCHHC
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apupmeTHuecKas nporpeccus, reoMeTpryecKas porpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YUCIIE C HOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb M apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHUCIIAaMH; TNPHUBOJHUTH
OPUMEpbl  UCHOJb30BAaHUS  KOMIUIEKCHBIX  YHCEI;  ONEepUpOBATh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, onpenenurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe onepupoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHME OIEPUPOBATh
MOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; pPEIIATH
YpAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MAaTEMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSAMM: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTD (DYHKIIMHM, OrpaHMYEHHOCTb (YHKIUM, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (QYHKIHH, HaUOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBasi U BTOpasi MPOU3BOAHAS (PYHKIIUU, TEOMETPUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; yMEHHE HAaXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JEMEHTApHBIX (YHKLUH;

YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUA (YHKIIHIMA,

p
OOKYMEHT NO
SNEKTPOHHON I

CepTtuduxaTt 0E42607F1FEC395A2E3C(

HAXOIWUTh HaHGOJ{I?mHe U HaMMEHBIINE 3HAa4YeHUs (YHKIMHA; CTPOUTH

AMPPCRKKY MHOTOWICHOB C HMCIOJIB30BAHUEM allllapaTa MaTeMaTH4ecKoro
I0AMGRY npumenyts npousBosHyI0 I HAXOXKIEHHS HAMITYHIIETO

FFEJ&IRGEATZ B mpUKIAMHBIX, B TOM YHCIE COLUANTbHO-DKOHOMUYECKUX U
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($U3UYECKUX 3aJlayaxX; HAXOJIUTh IJIOMAIN U 00bEMBI (PUTY C MTOMOIIIBIO
WHTErpajia; NPUBOJAUTH MPUMEPHl MATEMATHYECKOIO MOJECITUPOBAHUS C

oMOIIbI0 Au¢depeHITnaIbHbIX YPaBHECHUI

YMeHue omnepupoBarh MOHATHAMHU: rpaduk (QyHKIMH, oOpaTHas
byHKUIMsA, KOMIO3UIUS (QYHKIUH, TUHEWHas (YHKUWs, KBajpaTHYHAs
byHKIHS, paroHaibHas byHKIHS, CTeTeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, O0OpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMU, TOKa3aTteidbHas | Jorapumuyeckas QGYHKIUU; YMEHUE
CTpoUTh TpadUKU HM3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPEOOpa3oBaHUs
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH JIJIsl K3yUCHHUS POLIECCOB U
3aBUCUMOCTEH, TPU pelIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aj]]au M3 pealibHOW JKU3HU; BBIPAXKATh (hOPMYIaMH 3aBUCUMOCTH MEXY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W Tpadukm QyHKOMA yIs
pellicHHs YpaBHEHHI, HEPABCHCTB U 3aJ1a4 C IMapamMeTpaMu; U300pakaTh

Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

VYMeHue pemiate TEKCTOBBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJOBAThb IIOJIYyYEHHOE DEIICHHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJAbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMaTUKHU; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHYecKoe, MeInaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
MHTEPIPETUPOBaTh HH(GOPMaLMIO, MPEICTaBIEHHYIO B TaliuIax, Ha
quarpaMmax, rpagukax, OTpaXkarollyto CBOMCTBA peaabHbBIX MPOIECCOB U

SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;

UCCACHOBATE “TQKI/ICTI/I‘ICCKI/IG JaHHBbIC, B TOM 4YHCJIC C MMPUMCHCHUCM

Orbp@dkieckux METOJOB W 3JEKTPOHHBIX  CPEACTB; TIpaduyecKu

lo%‘é‘&'ﬁ@sms COBMCCTHBIC Ha6JHO,Z[CHI/I$I C I[IOMOHIbIO  JUarpaMm

5
HepaBeHCTB U UX CUCTEM
6
7
P
[OKYMEHT MO
3NEKTPOHHOM I
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YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITUS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJOB; MPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSITHOCTEH, (GOpMyITy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKThl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHas BENWYMHA, pAacIpeiesieHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OKUIAHHWE, IUCIEPCHS M CTAaHJAPTHOE OTKIOHCHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUU pacOpenesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAJIBHOTO  PACIPEIICIICHHIA;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHudl Jyis
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMCIO TepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJSl PELICHUS 3a/a4;
OIICHHBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBarb IMOHATUSAMHU: TO4YKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIJa, IUIOCKUH Yrou,
JIBYTPaHHBIA yroji, TPEXTPaHHBIM yroj, CKpelIMBAOLIUecs MpsMBbIe,
NapajuIeIbHOCTh U MEPHEeHIUKYISPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YIOJI MEXAY NPSIMON M INIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (aKThbl U TEOPEMbl INIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIENH C TOMOIIBI0 TE€OMETPUYECKUX TOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3a1a9YN

YMeHue onepupoBaTh MOHATHUAMH: IJIOHIAAL (UTyphl, 00bEM (UTYDHI,

MHOTI'OI'paHHHUK, HpaBI/IJ'IBHHﬁ MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,

4 10

Ky0, Haoannenengne,u, npu3Ma, nupamuja, ¢urypa M IOBEPXHOCTh

O NOKYMEHT NOOMRGRGHNS, [WIMHADP, KOHYC, Wap, chepa, mIomans chepsl, MIOLaLb

ANTIEKTPOHHOWM NOAIHAGH T mupaMUIBL, NPU3MBL, KOHYyCa, LUIMHApA, 00BEM Kyba,

Ceptuoukat 0E42607FIFEC395AZE3COFFEpiRfrdbHOr0 flapaenenunena, MUPaMMIbBL, IPU3MBI, LUIMHADA,
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KOHyCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUECHUs] KOHYCAa M LIMJIMHJPA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYECHHUS], B TOM YHUCJIE C IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeesieHns U3y4aeMbIX (DUTYp, BBIIBUTATh THUIIOTE3bI
0 CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
pa3IMYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOJIUMBIE JIOMOJHUTENIbHbIE

IMOCTPOCHUA

11

12

YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (UIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HUCIIOIB30BAaTh T'€OMETPUYCCKHE OTHOIICHHUSI
IpH PEIICHWH 3a7ad; HaXOJUTh TEOMETPUYCCKHE BEJIUYHMHBI (ITHHA,
yroy, Iomaas, o0BEM) TpHU peUIeHHH 3aJad M3 JPYruX Y4eOHBIX
MIPEIMETOB M U3 PEATBHOMN JKH3HH, YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIab, O0BEM, IUIOMIAb MOBEPXHOCTH),
UCTIOJNIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDa, MPSIMOYTOJBHOTO Mapajijlesienumeaa, MUPaMUIbl, PU3MBI,
WIMHApPA, KOHYyCa, Iapa; yMEHUE HAaxOJUTh OTHOIIEHHE OOBEMOB

1oJI00HBIX QUryp

VYmMmenue ONCpHUPOBATH MOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3jOKEHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IMPOU3BEACHUE, YIOJl MEKIY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BeKTOpHI)II\/’I u KOOp}IHHaTHLIﬁ METO/
JUIS  peIIeHWsl TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB

e

O

CeptudukaTt OE4
LOeicTeuTteneHd c

Vmenue nmﬁrﬂpﬂ\.ﬁ NOAXOMSIIMI  METOA Ui pPELIEeHUs 3aJauH;
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NpUMEpPbl MaTeMaTHYECKUX OTKPBITUH POCCHUHCKOM H  MHUPOBOM

MaTEeMaTU4YeCKON HayKu
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna v BBIYUCICHUS

Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI

Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, MPOLEHTHI,
0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH

Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmMeTnyecKuMu
KOPHSIMM HaTypaJlbHON CTEIICHH

Crenens ¢ nenbiM nokasareneM. CTENneHb ¢ palMOHAIBHBIM IT0Ka3areneM. CBoMCTBa
CTEIIEHU

CuHyCc, KOCMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHI'CHC YUCJIOBOI'O0 aprymMmeHTa

1.6

Jlorapudm uncna. [lecATudyHble U HATypaJIbHbIE JTOrapHUPMbI

1.7

JeiictBuTenpHble uyncia.  ApupMeTHUECKHEe ONepamuu ¢ JeHCTBUTENIbHBIMU
yncinamu. [IpubnnxEnHble BBIYUCIECHUS, PaBUia OKPYIJIEHUS, IPUKHUKA U OL[CHKA

pe3yiibTaTra BBIUMCIICHU N

1.8
1.9
2
2.1
2.2
2.3

[IpeobpaszoBanue BrIpaxeHUH
KomrmuiekcHeie uncna

YpaBHEHHS 1 HEPABEHCTBA

[enbie u 1pOOHO-pallMOHATbHBIE YPAaBHEHUS
HppannoHanbHble ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHUS

24

[Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPAaBHEHHS

2.5

L[CJ'IBIC )51 ,Z[pO6HO—paI_II/IOHaJ'IBHBIC HCPaBCHCTBA

2.6

WppanuoHaibHble HEpaBEHCTBA

2.7

[Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8

TpuronomeTpruyeckrue HEpaBeHCTBA

e

ﬁgKyM%Tﬁ%ﬂﬁﬁ%ynHocm yp\c BHEHUI U HEPABEHCTB
o SNEKTPO NI EIDAHEBABECcTR 1 CHCTEMBI ¢ TapaMeTpaMu

CepTnoukat 0E4260771AEC3OMafdh ﬁgéf&@\%ﬁf AvHeHHbIX |ypaBHeHHiT. ONpeIeInuTenb MATPHUIbI
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3 DOyHKINUH U TpaPUKH
31 DyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIHI
Ob6nactp ompesnereHUss W MHOXECTBO 3HaueHud ¢ynHkumu. Hymum ¢yHKumu.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl 1 MHHUMYMBI (GyHKkuud. Haumbomnblnee W HauMeHbIlee 3HAYCHUE
(GYHKLNHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /1-0i CTETICHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3arenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonHas Gynkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKLINH
[IpuMeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKCcTpeMyMBbl. HaxokieHne HanOoJIbIIero 1 HauMEHBIIEro 3HauYeHUs] (PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalun Hajl MHOKecTBaMu. J(narpaMMel Disiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTh
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 ®Durypsl Ha MIIOCKOCTH
7.2 TIpsiMBIE ¥ TJIOCKOCTH B IPOCTPAHCTBE
AOOKYMEHT NOANUCAH

SMERTPOMIOVONG AL IO
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MaTtemaTrka: anrebpa ¥ Hadaia MaTeMaTHIECKOTO aHAlIN3a, TEOMETPHSI.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3o B.®., Kagomues C.b. u np.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

C.M.CaaksH, B.®.byty308 [loypounsie pazpadotku, [Ipocsemienne, 2015

B.A Aposenxko Iloypounsie pazpabotku no reometpun, Bako,2006

3uB b.I'. 3agaun mo reomerpun:llocodbue ms yuanuxcs 7-11 ki, [IpocBemenue,
2001, 1998

E.M.PabunoBu4, 3agauu 1 ynpaKkHEHUS Ha TOTOBBIX uepTexax,iekca,
I'mmuasus, Mocksa 2006

3uB b.I'. 3agauun k ypokam reomerpuu 7-11 knaccst,C.IlerepOypr

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
Pemry EI'D. O6pa3zoBaTenbHbIN MOPTAI AJIs MOATOTOBKU K K3aMEHY

https://ege.sdamgia.ru/
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NH®OVYPOK https://infourok.ru/

BepoATHOCTb U CTAaTUCTUKA

INOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yuyeOHOro kypca «BeposSTHOCTP M CTaTHCTHKa»
0a3oBoro ypoBHs it oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepaqbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEAHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPENABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAIULHMA POCCHICKOTO
oOpaszoBaHus. Peanuzamusi mporpamMmbl 00eceYMBAET OBJIAJICHUE KIHOUEBBIMU
KOMITETEHLIUSIMU, COCTaBIIIOIIMMHU OCHOBY JUIsI CAMOPA3BUTHS M HENPEPHIBHOTO
o0pa30BaHUsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYueOHbiii kypc «BeposiTHOCT, M CTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOr0 YpPOBHS
ocHoBHOM mikoyibl. Kypc mpenHasHadueH s (OpMHpPOBaHUS y OOYYarOIIUXCS
CTaTUCTUYECKON KYJbTYpbl W TIOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTeMaTUYECKOTr0 MHCTPYMEHTA JIsl U3YUYCHUSI CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu m3ydeHunm Kypca oOoramaroTcsi MPEACTABICHUS YYalluxcs O
METOIaX UCCIEA0BAHUS N3MEHYMBOTO MUPA, PA3BUBAETCSI TIOHUMAHNUE 3HAYMMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HamnpaBJ€HO HA 3aKPEIUICHUE 3HAHWM, TTOJTYUYEHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIY HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBUMM ¢ yKa3aHHBIMU IIEJISIMU B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpPeIHEN IIKOJbI Ha 0a30BOM YPOBHE BbIJECICHbI
CJICAYIOIIME OCHOBHBIE cojepkaTeiabHble JMHUU: «CnydailHble COOBITHSL U
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BaxxHyro 4acTh Kypca 3aHUMAaeT MU3YYEHHUE TIE€OMETPUYECKOrO0 H
OMHOMMAJIBHOTO PACIpEAENICHUd U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMU
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Conepxxanne nuHUU «CiydaliHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 11711 ()OPMHUPOBAHUS TPEACTABICHUN O PACHpPEICICHUN BEPOSITHOCTEH
MEXIy 3HAUCHHUAMH CIYYalHBIX BEIMYHMH, a TAKXKe 9Ta JIMHUSA HEOOXOJuMa Kak
0a3a i1 W3ydyeHUsl 3aKOoHAa OOJIBIIMX Yucesl — (PyHIaMEHTaJIbHOIO 3aKOHa,
JNEHCTBYIOIIETO B IpPHUpPOAE€ M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO
¢dopmanuzanuio. Cam 3aK0H OOJIBIIMX YMCEN MpeJlaraercsi B 03HAKOMUTENIbHOM
¢dbopMe ¢ MUHMMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMATHUECKOro (hopMaan3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYaHBIMU  BEJIMYMHAMH,
aKLEHTUPYIOT BHUMAaHHME IIKOJIBbHUKOB HA OMNMCAHUU M HM3YyYECHHUH CIyYalHbIX
SBJICHUH C MOMOILBIO HENpPEpPBhIBHBIX (PYHKIMA. OCHOBHOE BHUMaHUE YIENAETCA
IIOKa3aTeJIbHOMY W HOPMAJIBHOMY pacCIpEAeNICHUsAM, IIPU 3TOM IPEAIO0JIaracTcs
O3HAKOMMTEIIBHOE M3y4eHHE MaTepuana 0e3 J0Ka3aTeNIbCTB IMPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM I1VTAHE

Ha wusyuenue kypca «BepoSTHOCTh W CTaTUCTHUKAa» Ha 0a30BOM YypOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHE KaXKIOTO rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u auarpamMm. Cpeanee
apupMeTHYecKoe, MeauaHa, HauOoJiblliee W HAaWMEHbIIEe 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITui.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSAMH.  BeposaTHocTH  cOOBITUH B ONBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpeceUeHUe, 00bEINHEHUE, TPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMenTa. dopmyrna nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u akropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCMIBITAHUE), YCIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMMBIX HCHOBITaHUNA 10 mniepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, I'€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

UucnoBble  XapaKTEpUCTUKUA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTH4YeCKOe
OXUJAHUE, IUCHEPCUs U CTaHJApTHOE OTKIOHEHHWE. lIpumepsl mNpUMEeHEeHUs
MaTEeMaTU4YECKOro OKUIAHUs, B TOM YHUCJIE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiyyaliHON BenuuuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BeJIMYHMH. MaremaTuyeckoe OXUIaHUE U
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUAIBHOIO paclpeaesieHui.

3akoH OOJIBIIMX 4YHCENI M €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br100opouHbIit METO/ MCCIIEAOBAHUM.
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INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYaIOIIErocst Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIeCTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTusX, chepax

SKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, JSTHUYECKOrO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas ICTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHUH, pacCyKICHUM;
BOCIPUMMUYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
UHTEepecax 3J0pOBOro M 6€30MacHOro 00pas3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢du3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:
HUEM LEHHOCTU TPYAOJIOOMS; MHTEPECOM K

O pasARENMEHT '&%BEMAHH O(peccn()HaﬂbHoﬁ NEATENBHOCTH,  CBS3AHHBIM  C

SHEKTPOHHDH o
MATEMAaTHKOU MU €€ NPUIOKEHHUSAME, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP

i OE“@;@%?@?S 5%0%;§§ZI%BEIQFZPGEIJII/ISGBHB3TB COOCTBEHHBIE JKM3HEHHBIE IUIAHEI,

HdencreuTteneH c
Bnapeney KyHy Maia tOpbeeHa

. 4




TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEHU JKWU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO DSKOJOTHYECKONH KYyJIbTYphI, TOHHMAaHWEM BIIASHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpelpl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEH Ha MPUMCEHEHHE MAaTeMAaTHYCCKUX 3HAHWW I PEUICHHs 3a1ad B
o0nacTh OKpyXKawImleld cpeapl, IUIAaHHPOBAaHUS TIOCTYNIKOB U OICHKH WX
BO3MOXKHBIX MTOCJIEICTBUM VISl OKPYKAIOILIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEYECKOM EesTEIbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BHTHs [WBWIN3AIMW;, OBJAJACHHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTEUIMU.

1)  Vnueepcanvuvlie  noznasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgpopmayueti).

ba3oBble 1ornueckue AecTBU:

e BBIABIISTh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHUAMHU, (OPMYIHPOBATH
OTpEJeCHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPU3HAK
KJaccu(uKanyM, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHUS:

e

O

YTBCPpAUTCIIGHBIC W OTPUITCIbHBIC, CAWMHHUYHBLIC, 4YaCTHBIC H O6H_II/IC;

LOK EMQANUCAH

ANEKT OHHOH NOANUCHIO
. BJISATh MAaTCMaTU4YCCKHMEC 3aKOHOMEPHOCTH, B3aUMOCBA3U u

Cepitugakar OE42607 FIFEC %ﬁ%ﬁ%%@&ﬁa@wq)amax JAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHUSX;
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2)

npeasiaraTh  KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATH apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAANMN ¢ Yy4E€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).
30BbI€e HCCJIEI0BATEIbCKHE IeCTBHS:
UCITIOJIb30BaTh BOMPOCKHI KaK MCCIENOBATEIBCKUM WHCTPYMEHT IO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MPOOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;
IPOBOIUTH CaMOCTOSTEITEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaAMHU;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTATH
TIPEATOJI0KEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.
0ora ¢ uH(popManmeii:
BBISIBIIATH JepunuTel nHPOpMAIIMK, JAHHBIX, HEOOXOJAMMBIX IS OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;
BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U OPM MPEACTABICHHS;
CTPYKTYpHpPOBaTh UH(POPMAITHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHHBATh HaA&KHOCTD nHbopmaIuu 1o CaMOCTOSITEIIEHO
chOPMYIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmsus,  0Oecneuusarom
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BOCIPUHUMATh H  (OPMYNIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOTY4EHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHHs 3a7]aBaTh BOIPOCHI 0 CYILECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHBIC HA TIOUCK
pELICHUs; COIMOCTaBISATh CBOU CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3MyUe U CXOJCTBO MO3MILIMMN; B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
IPEACTABIATh  pE3yJbTaTbl  pPELICHHWA  3a4a4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NMOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaJIbHON PabOThI MPY PEIICHUH YICOHBIX 3a7a4; IPHHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pactipeieNATh BUABI PabOT, TOrOBapUBAThLCS, 00CYKIAaTh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanouvie  pecynamuenvie  Oeiicmeus, obecneuusarom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusamnus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayi, BEIOMPATh CIIOCOO pEUIeHUs ¢
y4€TOM HMMEIOIUXCS. PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMHU [O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX

e
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e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MNOHATHSAMH:  cpefaHee  apupMETHUYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEE 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIy4YailHbIM SKCIEPUMEHT (OIBIT) U CiIy4yailHOe
cOoOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMHU COOBITHSIMH,
HAaxXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITUA B M3YUYECHHBIX CIIyYallHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: II€pECEYeHHE M OOBEAMHEHUE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXHOE JAaHHOMY  COOBITHIO;
MOJI30BATLCSL AUarpaMmMaMu Jujepa u GpopMyIsioN CII0KEHHUS BEPOSTHOCTEH IMpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsI BEPOSTHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOJIUTh BEPOATHOCTH C MOMOIIbIO MpPAaBUJIA YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OMbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh NOHSATUAMH: HCHBITAHUE, HE3ABHUCUMBIC WCIBITAHUS, CEpPHUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaxXOAUTh BEPOATHOCTU COOBITHM B Cepuu
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yailHass  BEJIMYMHA,  paCIpeeTCHUe
BEPOSITHOCTEN, TMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JharpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOUTH TPUMEPHI,
KaK MPHUMEHSIETCS MAaTEMATUYECKOE OXKHAAHUE CIIYYAaWHOW BEIWYMHBI HAXOJUTh

e

O

MaTeMATHICCKAS AHHERTHC MO zLaHE,omy pacrpeIeseHuIO.
SNEHOHHIPENOBACHEKRS O 3aKOHE OOJIBIINX YUCEN.

Ceprudnkar 0E42607FIMIMESER TERGAFAARIIEENIS O HOPMAILHOM PACIPe/EeHIH.

[encteutened ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]




TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KounvecTBO yacoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne /i P Konrpouabnsie IIpakrnyeckue op
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [IpencrapieHue JaHHBIX U OMMCATEIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7bO0f1
CiyyaliHbI€ OIIBITBI M CITy4aliHBIC COOBITHS,
i i bu6mmoreka [IOK
2 OIBITHI C PABHOBO3MOKHBIMH 3 1
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU UCXOJdaMU
3 Omnepanuu HaJ COOBITUSAMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSITHOCTb, IEPEBO
4 CIIy4alHOTO OmbITa, (hOpPMYyJIa OJIHON 6 bubmmorexa [IOK
ya » POPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
5 DeMeHTE KOMOMHATOPUKU 4
P https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmiorexa LOK
P A https://m.eds00.ru/e0b7bOf 1
7 CiydaliHble BEJIMYMHEL U PACIIPELCIIEHUS 6 bubmorexa LHOK
i pactp https://m.edsoo.ru/e0b7b0f1
bu6mmorexa [IOK
8 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH 5 2
~ . H\ https://m.edsoo.ru/e0b7b0f1
OBIOKENGE T TUBRATIBOAHA COB T10 IJPOTPAMME 34 2 2
ANEKTPOHHOW NOANUCHIO
Ceptugpmkat OE42607F1FEC395A2E3COFFB7C1BEOF2
[ewicteuteneH ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa
N, J



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KIIACC

/ ™\

o AOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMNMMUCHIO

Ceptudmkat 0E42607F1FEC395A2E3COFFB7CIBEQOF2
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa

] J

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
| MaremaTuyecKoe OKHUIaHUE CIy4YaliHOM 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbcS5dcl
) Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 4 | bubnuorexa [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/StbeSdcl
bu6mmoreka [IOK
3 3 0 3 1
AKOH DOIIBIIHX HHECH https://m.edsoo.ru/5fbcSdcl
4 HenpepsiBHbIE CiydaliHbIE BEITMYHHBI ) bubnnorexa [JOK
(pacripenenenus) https://m.edsoo.ru/5fbeSdcl
bubmuoreka [JOK
5 H 2 1
OPMAILHOC pacTIpeACIICHHA https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpenue, o600IIeHNE 1 19 5 bu6mmoreka [JOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

a

OOKYMEHT NOANUCAH
3NEKTPOHHOW MNOAMNUCHIO

Ceptudukat OE42607F1IFEC395A2E3COFFB7CI1BEOF2
LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa

.




HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpencraBnenne NaHHBIX C
MOMOIIIBIO TaOJIHII U TUarpaMm

Cpennee apudmeruueckoe,
MeraHa, HauoosbIlee U
HauMEHbIIIee 3HAUYCHUS, pa3Max,
JUCTepcusi, CTaHJapTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB

Cpennee apudmernueckoe,
MeanaHa, HauoobIlee U
HavMEHbIIIee 3HAaUCHUs, pa3max,
JTUCIIEPCHS], CTAHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe,
MenuaHa, HanOoJbIlee U
HaMMeHbIIIee 3HAUCHHUs, pa3Max,
AHMCIepCHs, CTAaHIAPTHOE
OTKJIOHECHHE YHCJIOBBIX Ha60pOB

CHy‘iaﬁHHe OKCIICPUMCHTDI

4 5

=

https://m.edsoo.ru/9blcc52e

https://m.edsoo.ru/c4a74b3a

https://m.edsoo.ru/4ea424ab

https://m.edsoo.ru/58a8ale2

https://m.edsoo.ru/8783cflc

6

Ceprudmkar 0EAS07FIFEC 30 SRR RERETD SIREHHOrO COORITH.
HOencteuteneH c 05.02.2026 no 01.05.2027
Bnapgeney KyHu Maunsa KOpbeBHa

]

i N
HOKVMEH?IHB HiShERre COGBITHY.
o ANEKTPO I‘F{ﬁﬁ[ﬁ]ﬁég%{]ﬂﬂﬂ (I/ICXC I[BI)

https://m.edsoo.ru/c6987d16



https://m.edsoo.ru/9b1cc52e
https://m.edsoo.ru/c4a74b3a
https://m.edsoo.ru/4ea424ab
https://m.edsoo.ru/58a8a1e2
https://m.edsoo.ru/8783cf1c
https://m.edsoo.ru/c6987d16

BeposiTHOCTH COOBITH B OIBITaX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUAMU

10

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.
[TpakTuyeckas pabora

Omneparuu Hast COOBITHUSAMHU:
nepecevyeHue, 00beANHEHNE
COOBITHIA, TPOTUBOIOJIOKHEIE
coObITHs. [lnarpammsl Ditnepa

Onepauuu Hajl COOBITUSMMU:
nepecevyeHue, 00beAMHEHNE
COOBITUH, TPOTHUBOIIOJIOKHEIE
coObITHs. [lnarpammsl Ditnepa

dopmyra cloKeHUs: BEpOATHOCTEH

https://m.edsoo.ru/b3d8bedc

https://m.edsoo.ru/477e51fa

https://m.edsoo.ru/8b954641

https://m.edsoo.ru/2d83a669

11

VYcioBHas BEpOSATHOCTb.
YMHOkeHUE BeposTHOCTEN. [lepeBo
CIIy4alHOTO HKCIIEpUMEHTA

https://m.edsoo.ru/118d9615

12

13

14

YcnoBHas BEpOATHOCTb.
YMHOkeHUE BeposTHOCTEN. [lepeBo
CIIy4alHOTO KCIIEpUMEHTA
YcnoBHas BEpOATHOCTb.
YMHOXeHUE BEpOsATHOCTEN. [lepeBo
CIIy4allHOTO 3KCIIEPUMEHTA

dopmyJia MOJIHON BEPOATHOCTH

https://m.edsoo.ru/aa2 7ff7f

https://m.edsoo.ru/5aefc694

https://m.edsoo.ru/d3e322f6

15
T

[OK)
o 18EKTE

a

Y MBRiMY@dliitta@aiHBeposTHOCTY.
> OHEIML DR AINGEI3 1is

v
D oA EFATIFO O —R OB O IH-O T
FOPN yITaTToyTorr u\,t}UnLlluvnzI

https://m.edsoo.ru/e32573f7

https://m.edsoo.ru/7ae5dale

Ceptudukat 0E42BD7F1FEC

3O REPONETRIHCPBE0TE

https://m.edsoo.ru/7226£834

HOencteuteneH c 05.02.202

]

b no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa



https://m.edsoo.ru/b3d8bedc
https://m.edsoo.ru/477e51fa
https://m.edsoo.ru/8b954641
https://m.edsoo.ru/2d83a669
https://m.edsoo.ru/118d9615
https://m.edsoo.ru/aa27ff7f
https://m.edsoo.ru/5aefc694
https://m.edsoo.ru/d3e322f6
https://m.edsoo.ru/e32573f7
https://m.edsoo.ru/7ae5da1e
https://m.edsoo.ru/7226f834

https://m.edsoo.ru/deabcb7e

https://m.edsoo.ru/e227c¢718
https://m.edsoo.ru/5343d619

https://m.edsoo.ru/b48c5dc5

https://m.edsoo.ru/bc98f227

https://m.edsoo.ru/e8275498

https://m.edsoo.ru/f388285d

https://m.edsoo.ru/f6a2¢735

https://m.edsoo.ru/fbe9cab4

https://m.edsoo.ru/b4a221d3

a

18 KomOunaTopHoe mmpaBuio
YMHOXKEHUS
19 [lepecTanoBku U pakTopuan
20 Yucno coueranuii
)1 TpeyronsHuk Ilackansa. @opmyna
6unoma Herotona
bunapHblii cydailHbIN OMBIT
(ucmbITaHue), ycrex U Heyaaya.
22 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIIBITAHUN 10
IIEpBOro ycrexa
73 Cepus HE3aBUCUMBIX UCIIBITAHUM
bepnynnu
Cepust HE3aBUCUMBIX UCHIBITAaHUI.
24 [IpakTryeckas pabora c
WCIIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJIAILL
25 CrnyuyaiiHast BeTu4rHa
26 Pacrnipenienenue BEpoSTHOCTEM.
Jwnarpamma pacnpeneseHus
7 CYMM?. U TIPOU3BEJICHUE
CIIy4alHbIX BEJIMYHH
73 CYMMil Y IIPOU3BE/ICHHE
CIIy4allHbIX BEJTMYHH
IIpuMepsl pacpeneaeHuu, B TOM
o 29 AOKYMERTIRENME#RRCKoe n
NEKTPOKHAK NQAIIKCBIO
Ceprdukat 0E42RPTFIFEC 393@;,@;@&@3&;1@5&53&”& B T
HeicteuteneH c 05.02.2026 no 01.05:202

Bnapgeney KyHuy Mana KOpbeeHa

]

https://m.edsoo.ru/4a8e7174

https://m.edsoo.ru/877856e3

https://m.edsoo.ru/522f7df1



https://m.edsoo.ru/deabcb7e
https://m.edsoo.ru/e227c718
https://m.edsoo.ru/5343d619
https://m.edsoo.ru/b48c5dc5
https://m.edsoo.ru/bc98f227
https://m.edsoo.ru/e8275498
https://m.edsoo.ru/f388285d
https://m.edsoo.ru/f6a2c735
https://m.edsoo.ru/fbe9cab4
https://m.edsoo.ru/b4a221d3
https://m.edsoo.ru/4a8e7174
https://m.edsoo.ru/877856e3
https://m.edsoo.ru/522f7df1

9HCIIe TEOMETPUIECKOE U
OMHOMHUAJIBHOE

[ToBTOpEeHUE, 0600IICHNE 1

31 . 1 https://m.edsoo.ru/fecclec3
CHCTEMATHU3AINS 3HAHWI
32 Hostopenne, 0bo0duente i 1 https-//m.edsoo.ru/dc692abf
CHCTEMAaTH3alHsl 3HAaHUH
33 HroroBas KoHTpoIJIbHAsI paboTa 1 https://m.edsoo.ru/e5853b67
34 Hosropenme, 0606meHI:Ie 1 1 https://m.edsoo.ru/e6a4ddas
CHCTEMATHU3AIHS 3HAHWUI
OBILIEE KOJIMYECTBO YACOB I10 34
ITPOI'PAMME
4 ™
AOKYMEHT NOAMNUCAH
SNEKTPOHHOU NOAMUCHIO

]

Ceptudukat OE42607F1IFEC395A2E3COFFB7CI1BEOF2
LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa



https://m.edsoo.ru/fecc1ec3
https://m.edsoo.ru/dc692abf
https://m.edsoo.ru/e5853b67
https://m.edsoo.ru/e6a4dda5

11 KIIACC

Ne
n/n

Tema ypoka

[ToBTOpeHue, 0600IIEHNE,
cUCTeMaTHh3alis 3HAHHH.
CrnyyaitHbIe OIBITHI U BEPOSTHOCTH
ciydaiHbIX coObiTuil. Cepun
HE3aBUCHUMBIX MCIIBITAHUH

[ToBTOpeHME, 0000IICHNE,
cUCTeMaTHh3alis 3HAHHH.
CrnyyaitHbIe OIBITHI U BEPOSTHOCTH
ciydaiHbIX coObiTuil. Cepun
HE3aBUCHUMBIX HCIIBITAHUN

[ToBTOpeHue, 06001IeHNE,
cUCTeMaTHu3alis 3HaHHH.
CrnyyaitHbIe OIBITHI U BEPOSTHOCTH
ciydaiHbIX coObiTuil. Cepun
HE3aBUCUMBIX HCITBITAHUH

[ToBTOpenue, 06001IeHNE,
CHUCTEMAaTH3alMsI 3HAHUM.
CirydaiiHbl€ ONBITHI U BEPOATHOCTH
ciydaiHbIX coObrTuil. Cepun

S

O

CepTtudmkat OE4

Bnapgeney KyHu Maunsa KOpbeBHa

]

40K}

SNEKTE
5

12607F1FEC

y

ol BB e

SRR 5o

NeiicTeuTteneH c 05.02.2026

HE3aBHUCUMBIX UCIIBITAHUN

MAaTEMAaTHUYCCKOIo OXUIAaHUA

0

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/b7cb77a4

https://m.edsoo.ru/24c93b89

https://m.edsoo.ru/f24b848e

https://m.edsoo.ru/82fbf3ec

https://m.edsoo.ru/6aea342b

pay
o uln.uUJd.eve



https://m.edsoo.ru/b7cb77a4
https://m.edsoo.ru/24c93b89
https://m.edsoo.ru/f24b848e
https://m.edsoo.ru/82fbf3ec
https://m.edsoo.ru/6aea342b

https://m.edsoo.ru/9be56fc7

https://m.edsoo.ru/665f81d6

https://m.edsoo.ru/4657d66e

https://m.edsoo.ru/57f4dc58

https://m.edsoo.ru/254455a5

https://m.edsoo.ru/7f818538

https://m.edsoo.ru/cbc32894

https://m.edsoo.ru/b44b3253

https://m.edsoo.ru/b829a429

https://m.edsoo.ru/7ac4c62f

https://m.edsoo.ru/49ba3362

6 MatemaTuueckoe OXKHIaHnue
CYMMBI CITy4alHBIX BEJTMYUH
MatemaTuueckoe OXKHUIaHnue

7 r€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpe/ieeHui
Matemaruueckoe OxKHIaHNe

8 reOMETPUUYECKOTO U
OMHOMMAJIBHOTO pacIlpe/ieIeHUi

9 Jlucriepcus 1 cTaHIapTHOE
OTKJIOHEHHE

10 Jlucniepcus ¥ CTaHAAPTHOE
OTKJIOHCHHE

1 Jlucriepcuu reoMeTpu4ecKoro u
OMHOMHAJIBHOTO pacIpe/ieIeHuUs
[IpakTuueckas pabota c

12 MCIOJIb30BaHNEM DIIEKTPOHHBIX
TaOJIAILL

13 3aKkoH OOJBITUX YKCET.
Br100opouHBIif METO] MCCIIETIOBAHUIMA

14 3akoH OOJBITUX YKCET.
Br100opouHBIif METO] MCCIIEIOBAHUIMA
[IpakTuueckas pabota c

15 WCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIALL

Ve 16 PiToroBas RORTpOITEHAT PaboTy
o LOKYMERTRRARUBAb mibix
1?]’1EKTPO&-},§QX&&%§M%_ OyHKINY
Ceptugukat 0E42607F1FEC3IGIAGTROOTH HUCTHFENEnCHNA.

https://m.edsoo.ru/4cf752al

Lencteutenex c 05.02.202
Bnapgeney KyHuy Mana KOpbeeHa

]

6 no U1.05.202/



https://m.edsoo.ru/9be56fc7
https://m.edsoo.ru/665f81d6
https://m.edsoo.ru/4657d66e
https://m.edsoo.ru/57f4dc58
https://m.edsoo.ru/254455a5
https://m.edsoo.ru/7f818538
https://m.edsoo.ru/cbc32894
https://m.edsoo.ru/b44b3253
https://m.edsoo.ru/b829a429
https://m.edsoo.ru/7ac4c62f
https://m.edsoo.ru/49ba3362
https://m.edsoo.ru/4cf752a1

PaBHOMEpHOE pacnipenienieHre u ero
CBOICTBa

18

[Ipumepsl HENPEPBIBHBIX
CIy4ailHbIX BeJIMYNH. OyHKINS
IJIOTHOCTHU PaCIpeaeIeHUs.
PaBHOMEpHOE pacripenienieHue u ero
CBOMCTBa

https://m.edsoo.ru/6421c5d3

19

3agaud, TpUBOISIINE K
HOPMaJIbHOMY PacCIpEEICHHUIO.
O yHKIUSA INIOTHOCTU U CBOMCTBA
HOPMAJILHOTO pacipeacieHus

https://m.edsoo.ru/2aac6d13

20

21

22

IIpakTryeckas pabora ¢
HCIIOJIb30BAHUEM DJICKTPOHHBIX
TadJIUIL

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATHU3aIUs 3HAHUI.
OmnucarenbHas CTATUCTHKA

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aIlHs 3HAHUH.
OmnwucarenbHasi CTATUCTHKA

https://m.edsoo.ru/b1bfad89

https://m.edsoo.ru/b899d958

https://m.edsoo.ru/ac4bfaf7

23

[ToBTOpenue, 06o0IIEeHNE U
cucreMaru3anusa 3HaHui. OIBITEI C
PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSMHU

https://m.edsoo.ru/2f3c5a48

IToBTOpEeHME, 0000IIEHE 1

a

O

CepTtudmkat OE4

]

24 AOK)
SNEKTE

12607F1FEC395A2E3COFFB7C1BEOF2
LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa
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,{M(Eﬁ:FeHSWﬁﬁHaHHH. OmbIysI €
PORFBRF PRYATIC O

3JIEMEHTAPHBIMHU COOBITHSIMU

https://m.edsoo.ru/5943b5fa



https://m.edsoo.ru/6421c5d3
https://m.edsoo.ru/2aac6d13
https://m.edsoo.ru/b1bfa489
https://m.edsoo.ru/b899d958
https://m.edsoo.ru/ac4bfaf7
https://m.edsoo.ru/2f3c5a48
https://m.edsoo.ru/5943b5fa

[ToBTOpeHUE, 0600IICHNE 1
CUCTEeMAaTH3alusl 3HAaHHH.

Brruncienue BepossTHOCTEH
25 cOOBITHH C TpUMEHEHUEM (HOPMYJT 1 https://m.eds00.ru/37986876
U rpaduYeCcKUX METOJI0B

(KoopauHaTHas MpsiMasi, 1EPEBO,
auarpamma Disepa)

[ToBTOpEeHmE, 0000IIEHNE U
CHUCTEMAaTH3alMsl 3HAHHH.

BeruncieHue BeposiTHOCTEH
26 COOBITHI ¢ IpUMEHEHHEM (POopMYyIT 1 https://m.edsoo.ru/465e8e4f

U TpaUUECKUX METOI0B
(xoopauHaTHas npsAMas, 1epeBo,
nuarpamma Disepa)

IToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3aINsI 3HAHUH.

Brrunciienne BeposiTHOCTEM
27 cOOBITUH C TpUMEHEHUEM (HOPMYIT 1 https://m.edsoo.ru/2195¢7f3
U rpaduYeCcCKUX METOJI0B

(xoopauHATHAs MpsiMast, 1ePEBO,
auarpamma Diinepa)

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAHUH.
Brrunciienne BeposiTHOCTEM

28 COOBITHH ¢ IpUMEHEHHnEeM GopmyIt 1 https://m.edsoo.ru/fe121967
/ p 48 lyal’i‘)YI‘ibbl\YlA MULTUAQUD \
o [OOKYMELTDIORMIFG AlIMas, 1epeB,
SNEK TPOHOARIDIIC D
CepTudukaT 0E428D7F1FEC3IH0BTBPOAFE] OBEOREHIC U 1 https://m.edsoo.ru/56234alc
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https://m.edsoo.ru/2195c7f3
https://m.edsoo.ru/fe121967
https://m.edsoo.ru/56234a1c

cUcTeMaTu3alus 3HaHUM.
Cityyalinble BEJIMYUHBI U
pacrnpeneneHus

30

[ToBTOpEeHUE, 06001IICHNE 1
cucTeMaTu3alus 3HaHHM.
Crny4daiiHble BETMYUHBI U
pacrpeneneHus

https://m.edsoo.ru/db369{8e

31

[ToBTOpEeHME, 0000IICHNE 1
CHCTEeMaTH3alus 3HAaHU.
MarteMaTH4eCcKoe OKHIaHNE
CIIy4ailHOM BEJTMYUHBI

https://m.edsoo.ru/86¢75cb8

32

33

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HAHUH.
MaremaTdeckoe 0KHIaHue
CIIy4aiiHOM BEJTMYUHBI

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/33ed94c9

https://m.edsoo.ru/3baaae22

34

[ToBTOpenue, 06o0IIEeHNE U
CUCTEeMaTH3aIvsl 3HAaHUH

https://m.edsoo.ru/6978c9e4

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

a
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o AOKYMEHT NOAMNUCAH
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrPaMMbI CpeIHEro o01ero 0opa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTaTh U CTPOUTH TAOJUIIEI U JHATPAMMBI

OHepI/IpOBaTB IIOHATUAMMU: CpeaHee apI/I(i)MCTI/I‘leCKOS, MCAHaHa,
HaI/I60JII)HIee, HaAaMMCHBIICC 3HAYCHUC, pa3dMax MaCcCUBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMM: CIy4YalHBIH SKCHEpUMEHT (OHBIT) U
cilydaifHOoe COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
CIIy4alHOTO  OIBITA;  HAaxOIUThb  BEPOATHOCTM B  ONBITax C
PaBHOBO3MOKHBIMU CJ'Iy‘-IElfIHI:IMPI CO6I>ITI/I$[MI/I, HaxXoJuThb W CpPaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX CJ'Iy‘lElfIHLIX OKCIICPUMCHTAX

6.4

6.5

6.6

6.7

Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceyeHre U OObeInHEHHE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpaMMamMu  Diijnepa H QOpPMYNOH  CIOXEHHS

BEPOSTHOCTEN MPH PELICHUH 3a]1a4

OHepI/IpOBaTB IIOHATUAMMU. yCiI1O0BHasAs BCPOSATHOCTD, HE3aBUCUMBIC
COOBITHS;, HAXOJUTh BEPOATHOCTH C MOMOIIBIO MpaBUIa YMHOXKEHUS, C
MOMOIIBIO J€PEBA CIYYANHOTO OIbITA

[IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PEIICHUH 3a]a4
OnepupoBaTh MOHATUSIMHU: UCIBITAHUE, HE3aBUCUMBIE MCTIBITAHUS, CEPUS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUN B CEpUU
HE3aBUCHUMBIX HUCIBITAaHUI 1O MEPBOr0 yclexa, HaXOAUTh BEPOSITHOCTH

cOOBITHH B CepUU UCTIBITaHUH bepHyum

6.8

OnepupoBaTh TOHATUSAMHU: Cly4yailHas BeJIMYMHA, paclpeesieHue

e

O

BEPOATHOCTCH, JUa paMMa pacClpCaCICHUA

HOKYMERT NOOITMCAR
SNEKTPOHHOM NOANUCHIO

Ceprupukar 0E426bFkEdEALCAZE3COFFR7CIBEOF2
Oeicteutened ¢ 05.02.2026 no 01.05.2027

Bnapgeney KyHy Maisa lOpeeeHa

]




Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
5 Teopus BeposSTHOCTEHN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTU 3HAYEHUW  CIIy4YalHOM  BEJIMYMHBI 10
pacnpeesieHUI0 WM ¢ TOMOUIbIO AMArpaMM
OnepupoBarh TMOHSITHEM MAaTEMaTHYECKOTO OXHIAHHS, MPUBOJIUTH
- IpUMepbl  TOTO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUIaHue
CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHIAHHE IO
JTAHHOMY paclpe/esIeHUIO
53 Nmets npeacTaBiieHne o 3aK0HE OOJBIINX YHCET
54 Nwmets npeacTaBiieHre 0 HOpMaabHOM pacnpeaeieHuu
4 ™
OOKYMEHT NOANUCAH
3NNEKTPOHHOU NMNOANUCHIO

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
Leicteutened c 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpeeeHa
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

e

O

CeptudmkaTt OE4

LewcteuteneH ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Koxn
6 Teopus BEpOsSTHOCTEHN U CTATHCTHKA
[IpeacraBinenne HaHHBIX C MOMONIbIO Tabimmm wu  guarpamm. CpenHee
6.1 apupMeTHyeckoe, MeJIuaHa, HauOoJsiplllee W HaMMEHbIIEEe 3HAYEHUs, paszMax,
JUCIEepCUsl U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CaydaiiHple SKCIIEpPUMEHTHI (OIBITBI) WM CIy4YailHbIe COOBITHS. JeMEHTapHbBIE
coObITHs (Mcxofbl). BepositTHOCTh ciywaiiHOro coObITHs. bim3ocTs yacToThl U
6.2 BEPOATHOCTH cOObITUH. Cily4aiiHble ONBITHl C PABHOBO3MOXHBIMU 3J1€MEHTAPHBIMU
coObITHsIMH.  BeposTHOCTM ~ cOOBITUII B ONBITax €  PaBHOBO3MOXKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU
6.3 Onepauuu HaJx COOBITUSMU: IepeceuyeHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammbl Ditnepa. @opmyiia ClIOKEHUS] BEpOSITHOCTEH
6.4 YcnoBHass BEPOATHOCTb. YMHOMXKEHHE  BEPOSATHOCTEH. JlepeBO  Ciayd4alHOro
. skcniepumenTa. @opmyna nosHo# BeposiTHocTH. HezaBucrumMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio yMmHOkeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackana. @opmyna Ounoma HeroToHa
bunaphblii cnyyaliHeli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
6.6 ucneltaHus. Cepusi HE3aBUCHUMBIX HCIBITAaHUH 10 TnepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyuaiinas BenuunHa. Pacripenenenue BeposiTHOCTed. [narpamMma pacnpenesneHus.
' [Tpumeps! pactipesiesieHni, B TOM YHCIIe FeOMETpUUecKoe U OMHOMHAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COAEPKAHUSA

3 nﬁ?iﬁﬁﬁ%ﬁ%’%ﬁ%‘ﬁfﬁ%ﬁ%ﬁ U CTaTHCTHKA

126071“1]FE03951M%%IFIEB77%@6 WCTUKU |CIyYalHBIX BEJIWYUH: MAaTEMaTUYECKOE OKHUJIAHUE,




JUCTIepCUsl U CTaHAapTHOE OTKIOHEeHHe. [Ipumephl mpuMeHeHus: MaTeMaTuYeCcKOro
OXXHMJIaHMs, B TOM YHCIE B 3aJayax U3 IMOBCEJHEBHOM >XM3HU. MaTemaTuueckoe
OXKHMJIaHWEe OWHAPHOM CIIy4aliHOW BEIMYMHBI. MaTeMaTHYECKOE OXKUIIAHHUE CYMMBI
CIy4yalHBIX BEIMYMH. MaTemMaTH4ecKkoe OKUJAaHUE M AUCIEPCHS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipe/lelIeHH

3akoH OOJBIIMX YHUCENl M €ro posib B Hayke, Mpupoae U olmiectBe. BriOopouHbIit

5.2
METOJ| UCCIIEOBAHUN
IIpuMepsl  HeNpepbIBHBIX  CIIy4alHbIX BelIMYHMH. IloHsATHE O IUIOTHOCTH

5.3 pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOpPMAIIBHOMY pacnpeneneHuro. [lonsatue o
HOPMAJIBHOM pacIpeieIeHun

4 ™\
o OOKYMEHT NOANUCAH
SNEKTPOHHOM NOANUCHIO

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
Leicteutened c 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpeeeHa
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a74ay;
yMeHue (GopMyJIMpOBaTh M ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCUOMa, Teopema, CIEeACTBUE, CBOWMCTBO, NPU3HAK, JI0KA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSTh MX; YMEHHE (OpPMYJINPOBATh
oOpaTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MAaTeMAaTU4YeCKON MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXACHUS MPU PEILIECHUU 3a]1a4, OLEHUBATh
JIOTUYECKYI0  TPAaBUJIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
HOHATUSAMHM: MHOXECTBO, IOJMHOKECTBO, OINEpalluy HajJ MHOXECTBaMH,
YMEHHUE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUN M MPU pElIeHUM 3a7ay, B TOM YUCIE U3
JIpYruX Yy4eOHbIX NPEIMETOB; YMEHHME OIEepUpOBATh MOHATHAMM: Ipad,
CBSI3HBIN Tpad, AepeBo, IUKI, Tpad Ha IMIJIOCKOCTH; YMEHHE 3aJaBaTh WU
OMMCHIBATh Tpadbl pa3IWYHBIMU CIOCOOAMHU; HCMONb30BaTh TIpadbl Npu
pelIeHnH 3a1a4u

YMeHue onepupoBaTh MNOHATUSMHU: HATYpaJIbHOE YHUCIO, LEJIO0E YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOW CTENEHH, CTETEHb C
palMOHATIBHBIM [OKA3aTeNeM, CTENEeHb C JACHCTBUTEIbHBIM IOKA3aTeleM,
jgorapuM 4YHUCIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJIYJII0, PalMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIETbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHHUE HCIONb30BaTh MPU3HAKH JEITUMOCTH, HAMMEHBIIMHA OOIIMi
JIenuTeNs W HauMeHblllee oflee KparHoe, anroputM EBkimpa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3jIMYHBIMH NO3ULMOHHBIMH CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMoOHalIbHBIX  BBIP@KEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCJIeI0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TeoMeTpuyecKas
nporpeccusi, OeCKOHEUHO yObIBarolasi TeOMETpHUYecKas IpOrpeccHs;
yYMEHHUE 3aJaBaTh IOCJIEJOBATENBHOCTH, B TOM YHUCIE C IOMOLIbIO
PEKYpPPEHTHBIX (HOpMYJI; YMEHHE ONEepUpPOBATh MOHATHUSMHU: KOMILJICKCHOE

/——'{-II-GJ}O,—GWHG%H-HQIG KOMIUJICKCHBIC 4YHCJIa, MOAYJIb U AaprymMcHT
O OOKYMEHT Mo NPMIBIRKFHOTO qu¢ia, (I)OpMa 3allucu KOMITJIICKCHBIX qHucel

3NIEKTPOHHOW NOSIWCHOcCKast, TPUTOHOMETPUYECKass | ajreOpanveckas); yMeTh

CepTudmnkar 0E42607FIFEC395A2E3C0 WEB apI/I(l)METI/I‘IeCKI/IC HeﬁCTBHH C KOMIUICKCHBIMH YHCJIaMH,
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MPUBOAUTH MPUMEPHI MCHOJIB30BaHUSI KOMIUIEKCHBIX YHCEN; ONEpUpPOBATH
MNOHATUSAMM:  MaTpuma 2x2  u  3%X3,  omnpenenuresib  MaTpUIIbL,
T€OMETPUUYECKHUI CMBICIT OTIPEICTUTEIS

YMeHHe OonepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH IMOHATUIMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTb YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaThb YPABHECHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMEeTPOM; IPUMEHATh YPABHEHUsI, HEPABEHCTBA, UX CHCTEMBI
JUI PELICHHsT MaTeMaTHYeCKUX 3ajad M 3aJad M3 pa3iIuyHbIX objacreit
HayKU U PEAIbHON KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHUYEHHOCTb (YHKLUHUH, MOHOTOHHOCTb
¢yHKIMU, 3KCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXKYTKe, HeNpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIIMM, NepBas U BTOpas NMPOU3BOAHAA (DYHKLHHU, T€OMETPUUYECKHI U
¢u3nyecKkuil CMBICI IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTETpajl; YMEHHE HaXOJIUThb ACUMOTOTHl Tpaduka (GYHKUUU; YMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIINH
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTelbHON K rpaguKy QyHKIUH; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMN; YMEHUE HCIOJIb30BaTh
NPOM3BOJHYIO JUIsl MCCIeloBaHUA (DYHKIMIM, HaXOQUTh HaumOONIbIINE U
HauMEHbIINE 3HAa4eHUs] (YHKIUH; CTPOUTHh TpauKd MHOTOUIEHOB C
UCIIOJIb30BaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
MPOM3BOJIHYIO JUIsl HAXOXKJIEHUS HAWIy4YlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IUIOINAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOr0 MOJISIMPOBAaHUsI C MOMOINbI0 U depeHInalIbHbIX
yYpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: rpapuK QyHKIMH, oOpaTHas QyHKINS,
KOMIO3UIMS (QYHKUMHA, JHWHEHHas QYHKIMS, KBaapaTuuHas (QyHKIUS,
paunoHanmbHass (YHKLHUSA, CTeneHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIMHU, IOKa3aTelbHas H
jgorapupmuueckass (GYHKIHUU; YMEHHE CTPOUTh TIpauKH H3YYEHHBIX
(GyHKUUH, BBITOIHATH NMpeoOpazoBaHust rpaduKoB (PyHKIIHMA, UCTIONB30BaTh
rpaduKy JUid U3y4EeHHUs MPOLECCOB U 3aBUCUMOCTEH, IPU pEIIEHUH 3aaad
U3 JIpyrux y4deOHBIX NMPEIMETOBU 3aJad M3 peajlbHON KHU3HM; BbIpaKaTbh

o OPMYFaME-3aBHEHMOCTH MCXKy BEITHYNHAMI; HCIIONB30BATh CBOMCTBA U

O OOKYMEHT NOArheiy QyHKINA Juisi peIICHHs] YPAaBHCHWid, HEPABEHCTB M 3ajad C

3NIEKTPOHHOW NOhAME B, n300pakath Ha KOOPAWHATHOM IUIOCKOCTH MHOKECTBA

CepTugmat 0E42607FIFEC395A2E3COPERIEHEELYPABHCHMI, [HEPABCHCTS U UX CHCTEM
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YMeHue pemaTh TEKCTOBBIE 33/Jaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, padoTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/la4yil U3 O0JAacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMbl MO YCJIOBHIO 3a/layd, HCCIEI0BaTh IIOJYyYEHHOE pELICHUuE U
OLICHUBATh TPABAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peasibHble CHUTyallMM Ha $S3bIKE MaTEMaTHKH; COCTaBISATH BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 33JauH, UCCIEI0BATh
NOCTPOCHHBIE ~ MOJIEIM C  WCIOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH [1OIYYEHHBIN pe3ysbTar

YMeHne omnepupoBaTh MOHATHAMHU: CpeaHee apu(pMeTHdecKoe, MEeIHaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOpPMALIKIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadmukax,
OTPaXKAIOUIYI0 CBOMCTBA PEaNbHBIX INPOLECCOB U SIBICHUI; MPEICTaBIIATH
UHQOpMAIMIO C TOMOWIbI0 TaONWI] W  JAWarpaMM; HUCCIEIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C IPUMEHEHHEM TIpapHUyecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; Ipa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOUIBIO JMarpaMM pacCeMBaHMs M JJMHEHHOM perpeccuu

YMeHHe OnepupoBaTh IOHATUSAMM: CIIyYallHBIM ONBIT M  CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIIOJIb30BaHMEM TIpaUUecKHX METOJIOB; IMPUMEHSAThH
(GOopMyNbl CIIOKEHUST M YMHOXEHHs BepOsATHOCTEeH, (opMyny mMonHoi
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPHUpPOBaTh
MOHATUSAMHM:  ClIy4aiiHash  BEIWYMHA, PACIPEICICHUE  BEPOSITHOCTEM,
MaTE€MaTU4eCcKoe OKHMJIAaHHWE, IUCIEPCUS M CTaHAAPTHOE OTKIIOHEHHE
CIy4ailHOM  BEJIMYMHBI, (QYHKIMM  paclpefeseHuss U  IUIOTHOCTH
PaBHOMEPHOI'0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PACIpPENCIICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YyYEHHBIX PACIpPEACIICHUN Ul pELICHUs 3a1ad;
3HAKOMCTBO C TOHSTHSIMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE IPUBOIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUIX; YMEHHE OINEepHUpOBaThH
MOHATUSMH: COYETaHUE, TEPECTAHOBKA, YHCIO COYETAHHWH, YHUCIO
nepectaHoBoK; OuHOM HpbloTOHA; yMmMeHHe NPUMEHSTh KOMOHHATOPHbBIE
GbakThl W paccyXIeHus s pelleHUs 3ajad; OLEHUBATh BEPOSTHOCTH
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH MTOJYYCHHBIN pe3ynbTaT

YMenune OICpHUpOBATH TIOHATUSAMMU TOYKa, npsmasd, IIJIOCKOCTbD,

S HPOCTPAHCTRO—0FPERVK, JIyY, BEITMUNHA YIia, IUIOCKUH Yo, ABYTPaHHBII
O OOKIMEHT MO HIYCAREXTPAHHBIN YTOJI, CKPEIINBAOLIMECS NPSIMBIC, MApAUICIbHOCTE

3NIEKTPOHHOW NOYRHIetQislCy IIpHOCTD| TPSIMBIX M TUIOCKOCTEH, YO MKy TPAMBIMHE, YTOJ

CepTudukar 0E42607F1FEC395A2E3COWE¥BE@§%OI\;I " IIQCKOCTBIO, YIOJl MCKAY INIOCKOCTAMH, paCCTOAHHUEC OT
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TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJB30BaTh IPU PEIICHUU 3a/Jay H3Y4YCHHbIE
GbakThl U TeOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKpYKAaIoIller0o MHpa; CTPOUTh MAaTeMaTH4YEeCKHE MOJENH C TOMOIIbBIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pelIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpBI, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, MPAaBUJIbHBIA MHOTIOIPAHHUK, CEYEHUE MHOI'OTPaHHUKA,
KyO, mnapaienenumnen, mnpusMa, NOupamuaa, ¢Gurypa U TMOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, wmap, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTU MUpPaMMJIbl, IMPU3MbI, KOHYyca, LMIUHApPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO  Mapajijiesienuieaa, MNUpaMuabl, OPU3Mbl, LUIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMs KOHyca U LMIMHIPA,
napajuleJibHble OCH MM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEueHHUe
MHOTOTPaHHHKA, HM300pa)kKaThb MHOTOTPAHHUKH, (UTYpPHl U TIOBEPXHOCTH
BpaleHUs, UX CEUYEHHUsI, B TOM UYUCIIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OINpeneacHus] u3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMETpUYecKux (uryp, 0OOCHOBBIBATHUIIN
OnpoBepraTh HX; YMEHHE MPOBOJUTH Kiaccupukauuwo Guryp 1o
pa3IUYHBIM [PU3HAKaM, BBIIIOJIHATH HEOOXOAMMbIE JOMOJIHHUTEIbHBIE
MOCTPOCHUS

11

VYMeHue onepupoBaThb ~MOHATHSIMHU:  JBUKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe M0J00Us, TNOAOOHBIE (UIYPBI; YMEHHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYpbl, B TOM 4HCIE B TNPUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BATh T€OMETPUUYECKUE OTHOIIEHUS TPU
pEelIeHUH 3aJa4; HaXOJUTh T'€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YOI,
I0MIa/1b, 00BEM) MPU pPelIeHU  3a7a4 U3 IPYruX yueOHBIX IPEIMETOB U U3
peanbHOM >KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUUYMHBI (JIMHA,
yroJ, IUIOMIa[b, O0BEM, MJIOMIAAb MOBEPXHOCTH), MCIOIB3Ysl H3y4EHHBIC
(1)OpMy.]'II)I N MCTOABI, B TOM YHCIIC: IJIOaAb ITOBECPXHOCTH ITHPAMHIEBI,
NpU3MBI, KOHYyCa, IWJIMWHApa, Iulomanas chepb; 00bEM  KyOa,
NpAMOYTOJIBHOI'O mHapajuiCCnuicaa, nupaMuabl, OpU3MbI, LOUIWHApPA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHWE 00bEMOB MOAOOHBIX PUTYD

12

YMeHue ornepupoBaTh MOHATHUSMHU: MPSMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joXKEHUEe BeKkTopa Mo 0Oaswucy,

———————————————————————————CKa¥APHOS—HPOH3BQICHNC, BCKTOPHOC INPOM3BEICHHE, YrOl MEXIy
O OOKYMEHT MO BAFWACHEMY; YMEHHE HCIIOIB30BATh BEKTOPHBIA M KOOPAMHATHBIA METOJ VIS

3NIEKTPOHHOW NPRMEH KOOMETpHUYECKHX 3a/1a4 U 33189 APYTHX YUEOHBIX MTPEIMETOB

CeptudukaT 0E42607FIFEE395A2E3COPFMSEISEBBIOUPATL IQAXOMAIMIA METO U1 PEIICHUS 3a/1a4M; OHUMAaHHE
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SHAYUMOCTU MATCMATUKU B MU3YYCHHU NPHUPOAHBIX H 06H.I€CTBCHHBIX
MPOLECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAyKH
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

e

Kox
1 Yucna v BIYKCICHUS
1.1 Hatypanbnble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
12 Panmonanbupie  ymucna. OOBIKHOBEHHBIE M JIECSATUYHBIE  JAPOOH, IPOLEHTHI,
OecKOHEUYHBIE IEPUOANYECKHUE JPOOH
13 Apudmerndeckuii KOpeHb HaATypajbHOW crereHH. JleWcTBUS ¢ apuMETHUYECKUMH
' KOPHSIMHM HaTypaJbHON CTENEHU
14 Crenens ¢ uensiM nokaszareneMm. CTeneHb C paluOHAIbHBIM MOKa3aTesneM. CBOMCTBa
' CTETEeH
L5 CuHyCc, KOCHMHYC M TaHITE€HC YHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 = Jlorapudwm uncna. JlecsTHUHBIC U HATYpaAIbHBIC TOTAPHPMBI
JeiictButenpuble uyncia. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIME YHCIAMHU.
1.7 = TlpubnuxéHHbIC BBIYMCICHUS, MTPaBUJIa OKPYIJICHUS, IPUKUIKA U OIEHKA pe3ylbTaTa
BBIYMCIICHUI
1.8  IIpeobpazoBanue BeIpaxeHUN
1.9  KommiekcHble uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1  llensle 1 IpoOHO-palMOHATIBHBIE YPABHEHUS
2.2 = HppaumonanbHble ypaBHEHHS
2.3 = Tpuronomerpuyeckue ypaBHEHHUS
2.4 | TlokazaTenbHble U JOTapu(PMUUECKUE YPABHEHUS
2.5 [lenwie 1 poOHO-palMOHATIFHEIE HEPABEHCTBA
2.6 = HppaunoHalbHbIE HEPABEHCTBA
2.7 = Tloka3atenbHble U JorapuMUYECKre HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEHCTBA
2.9 = Cucrtemsl 1 COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10  VpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C TapaMeTPaMHU
2.11  Marpuua cuctemsbl TMHEHHBIX ypaBHeHUN. OnpeennuTenb MaTpHUIIbl
3 OyHKIUYU U TpapUKu
31 OyHknus, crnocoObl 3amanus (yaknuu. [padux dyHknuu. B3aumHO 00paTHBIE
' (yHKINHN. UCTHBIC M HedeTHBIC yHKIMU. [lepuoguueckue GpyHKINHI
o AOKMYEHIL10 s w myoxecrso  3mHauenHwmit ¢byakmuu.  Hynu  yHKIuu.
%K T%?p%ﬂgx%y%? nMS%%III(%HOCTOHHC rea.  [IpomMexxyTku  MOHOTOHHOCTH  (DYHKIIMH.
Cepruukat 0E42607F1FECRHPRcetim YMES B IBERNS Ml Qynkpmmu. Hanbonbliee 1 HauMeHblIee 3HaUeHHEe (PYHKIHN
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Ha MPOMEXKYTKE
33 CrenenHass pyHKIMS C HaTypaJlbHBIM U LieJbIM Toka3ateneM. EE cBoiicTBau rpaduxk.
CaoticTBa U rpadK KOPHSI 11-OU CTCTICHH
34  Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U rpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkIuid. CBoricTBa (PYHKITUH, HETPEPHIBHBIX
Ha OTpe3Ke
3.7 = llocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 = Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna cia0KHBIX IPOIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoaHbIE FI€MEHTAPHBIX (YHKITHIA
[Ipumenenre mNPOWM3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpeMymbl. HaxoxneHue HamOONbIIET0 M HAUMEHbBINEro 3HadeHHs] (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpain
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepanuy HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 = BeposTHOCTH
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B POCTPAHCTBE
7.3 | MHoOrorpaHHuku
7.4  Tena u NOBEPXHOCTH BpAIECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI
4 ™
o AOKYMEHT NOAMNUCAH
3NIEKTPOHHOU NOAMUCHIO
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
. P. Beicoukuii. /[ngakTHuyecKue MaTepuasbl 0 TEOPUU BEPOSITHOCTH. M.

MIIHMO, 1018

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Peury EI'D. O6pa3oBartesibHbIN MOpTa AJi MOJATOTOBKU K IK3aMEHY

https://ege.sdamgia.ru/
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