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AJredOpa U HayaJIa MATEMATHYECKOI0 AHAJIU3A

HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Havaiza MaTeMaTHUYEeCKOTrO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rocy1apCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
MPEABABISIEMBIX K MaTEMaTHYECKOMY OOpPa30BaHUIO, U TPAIUILIUNA POCCHICKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl 00eCE€YMBAET OBJIAJICHUE KIHOUEBBIMU
KOMIETEHIIUSIMU, COCTABIISIIONIMMHA OCHOBY JJISI CAMOPAa3BUTHSA M HENPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJISIETCA OJHUM U3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYroid CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJUMOM JJii OCBOCHUS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydallhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOUN Gopme.

Kypc anreOpsl n Hauan MaTeMaTHUEeCKOTO aHajlu3a 3aKja/IbIBaeT OCHOBY JIJIS
YCHEUTHOTO OBJAJCHUS 3aKOHaMHM (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAHUS
OCHOBHBIX TEHJCHIMA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, TIO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHON XW3HU. B TOXke BpeMs OBIIaJIeHHE
aOCTpaKTHHIMU U JIOTHYECKH CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBAeT yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MBINUIeHHEe. B xone nzydenus
anreOppl W Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJIyYalOT HOBBIM OMNBIT pEIIEHUs MPUKIAAHBIX 3aJlady, CaMOCTOSATEIbLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyalluil M HMHTEpIpeTaluu
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Kypc obnagaer 3HauuTEIbHBIM BOCHUTATENBHBIM IMOTEHIIMATIOM, KOTOPBIH
peanu3yeTcs Kak 4depe3 y4eOHBIH Marepuai, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHON AesaTenbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MIPOIOJKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus aireOpe MW HayalaM MaTeMaTHYEeCKOTro
aHaJIM3a JICKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIINE COAEPIKATEIBHO-METOINYECKUE JUHUU: «YUucna W BBIYUCIECHUSDY,
«Dyukuuu  u rpabukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKOro aHainusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEpPKATEIbHO-METOIMYECKHE JIMHUM HW3YYaloTCd Ha NPOTSHKEHUH JBYX JIET
oOyueHusi B cTapllueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra ¥ MOCTENEHHO
HAChI[AsICh HOBBIMM TeMaMuU H pa3fenamu. JlaHHbIA Kypc  SIBIIETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJepKaHHE HECKOJIbKHX
MaTEMaTUYECKUX JUCIUIUIMH: alre0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooiiee
IUPOKUM MAaTEeMaTHUYECKUM ammapaTtoM, Y HUX MOCJIEI0BATEILHO POpMUPYETCS U
COBEPIIECHCTBYETCS YMEHHME CTPOUTh MAaTEMAaTHYECKYH0 MOJIEIb PEaJbHOM
CUTyalluM, TPUMEHSATh 3HAHHUA, IOJIyYeHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOI0 aHaJIU3ay, IJIsl PEeUIEHUs] CAaMOCTOSITENBHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOW 3a7auM, a 3aT€M UHTEPIPETUPOBATH NOJTYYEHHBIN PE3YIbTAaT.

CopnepxaTenbHO-MeTOANYECKas JTUHUA «YUucna U BBIYMCIEHUS» 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikone oco0oe BHUMAHHE YACISIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTENIBHBIX HAaBBIKOB, BKIIOYAIONIMX B ce0s
UCIIOJIb30BaHUE PA3NIMYHBIX (OPM 3amucH ACHCTBUTENBHOTO YHCTA, YMEHHUE
pallMOHANIbHO BBIMOJHATH JEUCTBUSL C HUMH, J€JNaTh HNPUKUAKY, OLECHHUBATH
pesynbTar. OOyuaromuecs: MOMy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JICMCTBUM C YHCIaMH, 3alUMCaHHBIMU B CTaHJIapTHOH (opme,
MCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAXKECHUM.

Jlunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSKEHHH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJIOM pasjliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOMIUX 3ahad. OOyuaromiuecs OBJIaJeBaIOT
pa3IMYHBIMM METOJAMU PELICHHS LEJbIX, PAlMOHAIBHBIX, HWPPALUOHAJIBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX ¢  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
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coliep)kaTenbHasl JIMHUS BKJIIOYAaeT B ce0s Takke (QOPMUPOBAHHE YMEHHM
BBIMIOJHATh pacuy€Tbl mo ¢GopMyliaM, MpeoOpa3oBaHUsl IENbIX, PAMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
Marepuajia  MPOUCXOJIWUT  JAJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JI€IyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUSA
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToquueckass JuHUA «DyHKIMH W TpaQuKA» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTh U3Y4YECHUS MaTepHaIa. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON 1 TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
NPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk W C pEIIeHHEM ypaBHEHHUN M HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh TMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, ITO3BOJISIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi (dopMe: aHaATUTHYECKOM, rpaduueckoil U crmoBecHo. Ero m3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaTEeMAaTHYECKUX, TaAK M NPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEIOBATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (Puryp u oO0bEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpEeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
HaXOXKJIEHUSl HAWJIy4dlIero PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKHUX, 33/]auax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHajau3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbLHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
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CopepxarenbHO-MeTOIMYECKas JIMHUS «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
IPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U NPEAararoT
HanOoJiee YHUBEPCAIbHBIN S3BIK, OOBEAUHSIONIMNA BCE pa3/ielibl MaTeMaTHUKU U €€
MPUJIOKEHUIM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Havalla MaTeMaTHUYECKOrO aHAJIM3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBbI ~MaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(OpMHpPOBATh HABBIKK MTOCTPOEHUSI MOJEIIEH peabHbIX CUTYallui, UCCIETOBAHMS
TUX MOJENIeH C MOMOIIbIO amnmapara aiareOpsl 1 MaTeMaTHYEeCKOro aHalv3a U
MHTEPIIPETANN TTOTYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3JeaoB MPOTrPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIUPOKO HCIOJIb3YETCS
JUISL pelieHusl NMPUKIaAHbIX 3a4a4. [Ipu penieHun peanbHbIX MPAKTUUECKUX 3a/1ad
y4yaluecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OPTaHM3yeTCsl B MPOIECCe M3YyUEHHUS BCEX TeM Kypca «Ainrebpa u Haudana
MaTEMaTUYECKOrO aHaJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydyeHHE Kypca ajreOpbl MU Haydajdl MaTeMaTHYe€CKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenusi — 170 gacos.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Paunonanbubie unciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  JpoOu. ApudMeTHUYecKue  Oomnepanud  C
palMOHANBHBIMU YHCIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMeHenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PaluoOHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue omnepauudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CrangaptHas ¢opma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi ¢GopMbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN JUIS PELICHUS NPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
aAPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUE, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue uensix ¥ IpoOHO-palIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeaTbHOM KU3HH.

DYyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanus G(yuknouu. [paduk  GyHkiuu. B3aumuo
oOpatHble PYHKIINU.

ObnacTh ompenenaeHuss 1 MHOXECTBO 3HaueHUil Qynkuuu. Hymn yskumu.

"H¢THBIC U HEUETHBIC (PYHKIIUM.
ﬂ%@ﬁ%ﬁﬁ{@%ﬁ'ﬁ% C HATypaJIbHBIM U LIEJIBIM HOKa3areneM. Bé coiicTBa n
r}%&%ﬁ?{?@ﬂggaga %I}bﬁg W KOPHS f1-OU CTETIEHMU.




TpuroHomeTpudeckass OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMIT YUCIOBOTO apryMeHTa.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmerrueckas ¥ TeOMETPUIECKasl MMPOTPecCHu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosnb3oBaHuEe MPOrpeccud st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. J(uarpammsl Jilsiepa—BeHHa.
[IpuMeHEeHUE TEOPETUKO-MHOKECTBEHHOI'O ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BIYMCICHUSA

HarypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAIUX JIOTAPU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbpHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne NMPUKIIAIHBIX 33/1a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CurcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JIacTeld HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  Qynkumu. [IpoMexyTku  MOHOTOHHOCTHU

: Mbl (pyHk1iuu. HaumOosblliee W HavMeHbIIEe

0 3Haﬂfgﬁﬁ54§2gf§lﬁﬂﬂﬂ§ﬁEOMemyTKe.

SNEKTPO nnoannucbro , o
PUTOHOMETPHUECKHUE (PYHKLNM, MX CBOMCTBA U TpaUKH.
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Hcnonp3oBanue rpadukoB QYHKIUHN 715 pelIeHUs] YpaBHEHUN U TUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajam3a

HenpepsiBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHUS HEPABCHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBoguble  31eMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXAECHUA
MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[TepBooOpaznas. Tabmiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (uU3MYecKuid cmbicha. Brruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «MaremaTuka» JOJIDKHO oOecrneunBaTh
AJOCTHUKCHHUC Ha YPOBHC CPCOHCTO 06mer0 06pa3OBaHI/ISI Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MareMaTuKa» XapakTepUu3yroTCs:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS Pa3IMUHBIX CTPYKTYp, SBIICHHI,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCH W TIp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUHMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaxX, TEXHOJOTusX, cpepax
AKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOWYHUBOTO OYYIIIETO.

DCTETUYECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTH4YECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHUH, paccyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

S OFAbIXe;, ——peryipHat——H3UUecKast

0 CORBPHMMERTOBMMIYCAH 1pu
REEKTHYEHRI NOANMCHIO
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TOTOBHOCTBIO K TPYZy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymei mnpodeccu W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUH BCEU JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIPABJICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolIeM;
OpPHUEHTAIIMEN HA NPUMECHEHUE MAaTEMaTUUYECKWX 3HAHUM IS PEIICHUs 3a1ad B
0o0JaCTH  OKpYy’)Karomieil cpejpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJICICTBUU [T OKPY’KAIOLIEH CPEIbI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKu M  OONIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS WM 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KYJIbTYpPOM KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIATH IMPOEKTHYID M HMCCIEAOBATEIBCKYIO NESITEIBHOCTD
VHJIMBUIYaJIbHO U B ITPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
OelicCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vwuueepcanvuvie  nosmasamenvmvle  Oeiicmeus,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaroWuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJicalowe2o  mMupa,  NpUMeHeHue  JI02UHeCKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie noruueckue AeNCTBUSA:

e BBIABIISATh U XaPAaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUICCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
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SJ'IEKTPOHHOVI OANUCHIO
POBOJMMOI0 aHAIIH3a,;




BOCIIPUHUMATh, (OpPMYJIUpPOBaTh M  MPEOOPA3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBIBJISIT ~ MATEMAaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMMOCBSA3M U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTWKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJACHUMU (MpsIMbIE U OT MPOTUBHOTO), BHICTPauBATh apryMEHTAIHUIO,
MPUBOJUTH TPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBO/IbI;

BBIOMpATh Croco0 perieHus yuyeOHOM 3a7auu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BATh BOMPOCKHI KaK MCCIIENOBATEIHCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIONIME MPOTUBOpEUne, MNpodiIeMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHOe, (HOpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATEIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
00BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHUS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TPOIeCcCca, a TaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AepUUIUTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

/

-
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CTPYKTYPUPOBATE HHPOPMAIHNIO, IIPEACTABIIATh €€ B PAa3JIMYHbBIX (POpMax,
aSKyMENE YR HRoR; Mmdopman 10, TPeA p bop

SNEK TPHHIRRT PIEFAER kpaduaeck;
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2)

OLICHUBATh HAaJIE)KHOCTD uH(popmManuu 1o CaMOCTOSITEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pelleHus 3a7jaul, KOMMEHTHUPOBATh IOTYUYECHHbBIN pPe3ylbTarT;

B X0/ 0OCYKJEHHS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pELICHMs; COIMOCTABIATh CBOU CYXKJIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUS  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTEIbHO  BbBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, TUIAHUPOBATh OPTAaHU3AIUI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITMPOBAHHBIM YIaCTHHUKAMU B3aUMOICHUCTBUSI.

Vuueepcanonvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

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

BJI1aACTh HaBbIKaAMH MO3HAaBATEILHOM pe(i)HGKCI/II/I KaKk OCO3HaHHA

/

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

OOKYMEH

COBGQIH%GH%BP%% eUCTBUHI I/}\MI)ICJ'H/ITGJ'IBHLIX mponueccCCoB, UX PC3YyJIbTATOB,

anNekTPEEEPNO N CaMOIIPOBCPKH, CaMOKOHTPOJIA IIpoHecca H
CepTuoukat 0E42607F‘IFECB&?&]%E%FF?BBS%EE 1 MATCMATHYCCKOM 3a1a49H,




e TNPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPU PEHIEHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [E€SITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBSICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOro Kypca «Anredpa U Hayaia MaTEMaTHUYECKOTO aHAIIA3a)
Ha ypOBHE CpeaHero oOumiero oOpa3oBaHMs JOKHO 0OecnedMBaTh JTOCTHIKEHUE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB!

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUAMM: PAUUOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAA U JECATUYHAS IPOOb, MPOLIEHTHI.

Bomonusate  apudmernuyeckue  omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBbHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIOIb3YS MPaBUa OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTesieM; CTaHJapTHAs
dopmMa 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOAAUIYIO (DOpMY 3alKMCU TEUCTBUTENBHBIX YMCEN JJIS PEeLICHUS
MIPAKTUYECKUX 3a/1a49 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHIT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIHN.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHATHUIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BEIDAXKEHUU W PEAaTh  QCHOBHBIE THINbl  LEJBIX, PAalMOHAIBHBIX U

/

O

HPOKPHRHEHBEXIY IMBNRHNH 1 HEPJBEHCTB.
SNEHTR@HEBN FIOPAMREI 1 HepaBeHCTBA IS PELICHUS MATEMATUYECKUX 3a0a4
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MopenupoBaTh peallbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAQXKECHUs, YPABHCHHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHusi (QyHKIMH, 00JacCTh
ONpE/ENeHUs] U MHOXECTBO 3HayeHH (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATUSMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIU
GyHKIHUU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 pELICHUS] YpaBHEHUI.

Crpouth M unTaTh rpaduKu JUHEHHON (QPYHKIMU, KBAAPATUYHON (DYHKIIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTEeIEM.

Hcnonp3oBatk rpadpuku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX/1y BEJTMUHMHAMM.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUUECKON MPOTPECCUM.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il  ONHCAHUSA
pealibHbIX MPOLECCOB M SBJICHUH, NMPU PELICHUH 3a4ad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATHUSAMM: ONpEEIICHHUE, TeopeMa, CJIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucjaa v BLIYUCJICHUSA
OnepupoBaTh MNOHATUSIMH: HATypaJlbHOE, IE€JI0€ YHUCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN

/
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CepTtudukar OE4
LeicTBuTeneH ¢
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YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAaIIMX Jorapudmsl;
ONEpPUPOBATH MOHATUSAMU: JoTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenust MpoCcTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PEUICHUS IIPAKTUYECKUX 3a1ad.

HaxoauTp penreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDQXXECHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBMIO 3a/auH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIETHU C UCIIOJIb30BAHUEM annapara aareOpsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoAnYecKass  (QYHKUHS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKHM OJKCTpemMyma (yHKIMU, HauOosbllIee U
HauMeHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh HUX s
UCCIEeI0BAHUS (PYHKIMH, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JIorapupmMuieckol u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUMN
Y WCIIOJIBb30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh rpadukd (QyHKIME IS  WCCIEIOBAHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMU: HENpepbIBHAS (QYHKILIMS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOIHON AJIs1 pelIeHUs
3a1ad.

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

Hcnonb30oBaTh NPOU3BOAHYIO AJIs UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIY4YLIEro PELICHUS B
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HaxonuThk mepBooOpa3HbIe 3JeMEHTApHBIX (DYHKIIWN; BBIYHCIATH MHTETPAIT
o ¢popmyiie HeroTona—JIeliOauta.

Pemarpr npuKkiIagHbBIe 3aJ1a4M, B TOM YHUCIIEC COIMAIBHO-DKOHOMHUYECKOTO H
(u3nUeCcKOro Xxapakrepa, CpeJCTBaMU MaTEeMaTHUYCCKOTO aHAJIN3A.
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JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Kourposbnble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHoOXxecTBa palluOHAIbHBIX 1
1 €HCTBUTEIBHBIX YKCeN. PalnoHAIbHBIE 14 1 bubmorexa HOK
A -l https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IOKa3aTeiieM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuii KOpeHb N—Oi CTETEHHU. 18 | bubnmnoreka HOK
HppanvoHanbHbIE ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmMyIIbl
4 T I/II:"OZOMG nn. Tpuronomerpuyueckue 22 1 bubmmorexa [IOK
P Thuu-1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH M POTPECCUN 5 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 3 | bu6nunorexa LIOK
3HAaHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
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11 KJIACC

/
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KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Crenensb ¢ pallMOHAIBHBIM I1OKA3aTEJIEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHKIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas pyHKLIMS.
2 HOFapI/IiMI/IquKI/Ie Q)yaBIfIleHI/Iﬂ u 12 bubmorexa [IOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckune KITUU U UX
3 rpaq)HKH TTI:IFOHOMe (bIZ;{eCKI/Ie 9 1 brbmmorexa [IOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6mmoreka [IOK
4 IT Bl i 24 1
POUSBOAHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
nu
> HTCTpAJL | EI0 HPUMEHCHIA ? https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
6 C i 12 1
HCTCMBL ypaBHEHHH https://m.edsoo.ru/f11c4afd
bubnunorexa LIOK
7 H 6
ATYpaIbHBIC I HEIbIe qHreita https://m.edsoo.ru/f11c4afd
2 IToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIS 18 ) bu6muoreka [IOK
3HAaHUU https://m.edsoo.ru/f11c4afd
OROK¥NENTITHELTIBOABA COB 110 I[POTPAMME 102 6 0
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabnbie IIpakTuyeckue o op
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
MHOXecCTBO, Onepauuu Haj B OK
1 MHOX€eCTBaMu. JlnarpaMMsbl 1 nomorexa [
i B https://m.edsoo.ru/746d5dce
nnepa—BenHa
PaunonaneHblie yncna.
) OOBIKHOBEHHBIE U JICCSITUYHBIC 1 bubnuoreka [{OK
IpoOH, IPOLIEHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MIePUOIUUECKHE TIPOOH
Apudmerndeckue onepanum ¢
3 PalMOHAIIBHBIMU YUCIIAMHU, | bubmnoreka IIOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Tpumenenue apobeli U NPOIIEHTOB
4 JUISL peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 | bubmuoreka [IOK
Pa3IMYHBIX OTpACIIEd 3HAHUN U https://m.edsoo.ru/44dd 1046
peanbHOU KU3HU
[Tpumenenue apobeli U NPOIIEHTOB
5 JUISL peLIeHUs NIPUKIIAIHBIX 3a/1a4 U3 | bubmuoreka [IOK
pa3IUYHBIX OTpaciaey 3HAaHUN U https://m.edsoo.ru/d99d8c74
4 )
nokyREHTI8 AHHEAH
cONEKTPORFOVIIRIBIFHACBIGT2. | Bu6imoreka LIOK
Ceprugukar 0EA2607FIFEC CAUEHANLHELE W HDPATIMOHAIIBHBIC https://m.edsoo.ru/2f36a36f

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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qycia
7 ApudmeTnueckue oneparuu c bubnuoreka [JOK
NENCTBUTEIbHBIMH YHACIIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 [IpaBWJIa OKPYIJIEHUS, IIPUKAIKA U bubmorexa HOK
p pyr » TIPHKHA N https://m.edsoo.ru/cb723fbd
OIICHKA PE3yJIbTaTa BBIYNCICHUN
9 ToxkecTBa ¥ TOXKIESCTBCHHEIS bubnunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHD YPABHEHUS bubmorexa [IOK
p » KOp P https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, pelnieHue HepaBeHCTBA bubmorexa [IOK
P P p https://m.edsoo.ru/50bdf26d
bubmunoreka IIOK
12 M
CTO/L HHTCPBATIOB https://m.eds00.ru/775f5d99
Pemenue nensix u qpo6HO-
13 AIlMOHAJILHBIX YPaBHEHUN U bubmmorexa OK
pall My https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbhas pabota no teme
"MHOecTBa palluOHAIBHBIX U
14 €HCTBUTEJILHBIX YMCE bubmorexa [IOK
a1 ' https://m.eds0o.ru/1914a389
PanronansHbIe ypaBHEHUS U
HEpaBEHCTB"
DyHKIMA, cIOCOObI 3aIaHus
15 )] yHK nu. B3aumHo o6partHble bubmorexa LIOK
YHKIUH. p https://m.edsoo.ru/226eeabf
~ GyHKIUHK
<y MR PE! 1O0macTh
o 16 ﬂoy\ymo;ﬁ;mmﬂmmcmo 3HAYyCHUU bubmmorexa LIOK
NEKTP AR https://m.edsoo.ru/763e75ee
Ceprudukar 0E42607F1FECIBYHSIE, My Tx, dygpgn.
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[IpomexyTkn 3HAaKOIOCTOSIHCTBA
bubnmorexa [IOK
17 YETHpIe U HEUETHBIE K
THEIC H HESETHbIE (YHKIUH https://m_edsoo.ru/ff4564ad
CreneHs ¢ LeIbIM [T0Ka3aTEIEM.
18 CranpaptHas ¢popma 3anucu bubamorexa LOK
anaap P https://m.edsoo.ru/66446d3e
JEHCTBUTENIBHOTO Yncia
Hcnonp3oBanue noaxozsien hopMbl
19 3aIIMCU OEHCTBUTENbHBIX YUCET I bu6nmoreka LIOK
pelIeHNs IPaKTUYECKUX 3a1a4 U https://m.edsoo.ru/6eadc6f1
IIPEJICTaBICHUS JaHHBIX
Crenennas KIIMSI ¢ HATypaJlbHbIM
dymii R P . bubnuoreka [{OK
20  11eNbIM noka3zareneM. E€ cBoiicTBa u
https://m.edsoo.ru/325a047
rpaduk
)1 Apudmernueckuit KOpeHb bubnmnoreka HOK
HATypaJIbHOHN CTEIIEHU https://m.edsoo.ru/d82c¢36d4
2 ApudmeTnueckuii KopeHb bubmuoteka [IOK
HaTypaJlbHOM CTETIEHU https://m.edsoo.ru/fe7fc4db
23 CaotiicTBa apuPMETUUECKOTO KOPHS bubnnoreka [JOK
HaTypaJbHOHN CTEIIEHU https://m.edsoo.ru/d0f0b260
24 CaoticTBa apuPMETUUECKOTO KOPHS bubnuotexa [JOK
HAaTypaJIbHOMN CTEIIEHU https://m.edso0o.ru/c3389865
)5 CgoiicTBa apu(PMETHIECKOTO KOPHS bubnmnoreka [JOK
HaTypaJlbHOM CTETICHU https://m.edsoo.ru/444c4b9c
26 HeiicTBus ¢ apudMeTHuecKkuMu bubmuoreka [IOK
e KOPHIMIT n—ott cCTeIeHH ™~ https://m.edsoo.ru/54b815¢c5
0 5 AOKYMEitTiiQ ARMEAR Tiaeckvn Bu6mmorexa LIOK
3 EKTPQW Kech&du https://m.edsoo.ru/83105a0e
CepTngpukat OE4 2 7FIFECIYeheERHA I BprdOTHueckumu bu6mmoreka ITOK
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KOPHSIMU N—OM CTENEHU

https://m.edsoo.ru/2ablc7bc

/

79 HeticTBus ¢ apuMeTHUICCKUMU bubnmnoreka HOK
KOPHSIMH N—OW CTEIICHU https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apupmMeTHUECKUMHU bubmmoreka [JOK
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/8a5adaS1
31 Pemenue nppannoHanbHbIX Bbubmuoteka [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
3 Penrenune nppanmoHanbHbBIX bubanorexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9
13 Pewienne nppanmoHaibHbIX bubnmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHanbHbIX bubmuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa U rpaguK KOpHS n-oi bubmuoreka [IOK
CTEIEHU https://m.edsoo.ru/ebOccSe3
37 CgoiicTBa u rpaduK KOpHS n-oi bubnnoreka [JOK
CTEIEHU https://m.edso00.ru/5f29b9b5
KonTtponsHas pabora o Teme
18 "ApupmeTrueckuii KOpeHb N—oif bubmuortexa [OK
crenenu. MppanroHanbHbIe https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"
19 CuHyc, KOCUHYC ¥ TAaHT€HC YUCIOBOTO bubnmnoreka [JOK
aprymMeHra I https://m.edsoo.ru/5f605ed0
O oA e et
aprymMeHrTa https://m.edsoo.ru/ec9f4d78
CepTtugukar OE4 7F1IFEC3Q5A2E3COFFB7CI1BEQF2
09 2006 ADKCHHYC, APKKOCUHYC M apKTaHIeHC bubnuorexa [JOK
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YHUCJIOBOTO apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

bubnmorexa [IOK

/

42
YHCIIOBOIO apryMEHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpuyeckas OKpyKHOCTb,
43 05 e eJ'IeHI/I: I/IFOHOMeE yI/I‘IeCKI/IX bubmmorexa LIOK
PEACTIEHHE TP P https://m.edso0.ru/6df19520
(GYHKLUH YUCIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 0111) e eJ‘IeHI/IEI:) T I/IFOHOMeIT)yI/IquKI/IX bubmorexa LIOK
pe . p p https://m.edsoo.ru/6b61c578
(GYHKLUI YUCIOBOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
bopmybl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnoreka [JOK
bopmyst https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuoreka [IOK
bopMyIbI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
bopMyITBI https://m.edsoo.ru/12d1413c
49 [TpeoGpa3oBanue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [Tpeobpa3zoBanue ) bubmuoreka [IOK
TPUTOHOMETPUYECKHUX BBEIPAKECHUU https://m.edsoo.ru/09baSb3d
51 [Ipeobpa3zoBanue ) bubmuorexa [IOK
TPUTOHOMETPUUECKUX BBIPAKEHUU https://m.edsoo.ru/1f4655da
5 [IpeobpazoBanue ) bu6muorexa [JOK
TPUTOHOMETPHUYECKUX BBIPAKECHYIN https://m.edsoo.ru/76ce9958
HOKVﬁE gh@&lh‘lﬁ;@H Bbu6mmoteka IIOK
S3NEKTPO noAarincbio "
TpI/II‘OHOMeTpI/I‘-IeCKI/IX BBIpKEHNU https://m.edsoo.ru/8fa598b5
CepTtugukar OE4 %ﬁ 7F1FEC S5A2E3COFFB7CI1BEQOF2 Eu6 OK
09 2096 LEIHEHUAC TDUTOHOMETPHICCKHUX nosmoteka L
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YpaBHEHUI https://m.edsoo.ru/6baefe19
55 PelieHue TpuroHOMETPUYECKUX bubnmnoreka HOK
YpaBHEHUNU https://m.edsoo.ru/al1f8d141
56 Pelenne TpUroHOMeTpHUYECKUX bubmmoreka [JOK
ypaBHEHU I https://m.edsoo.ru/65a0f2d0
57 Pemenue TpuroHoMeTpuuecKux Bbubmuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/0d8a770d
53 Pentenne TpUroHOMETPUUECKUX bubanorexa [JOK
YpaBHEHUN https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpUYECKUX Bbu6moreka [JOK
YpaBHEHUU https://m.edsoo.ru/e6eec650
O6006menne o TemaM "OCHOBHEIE
60 TPUTOHOMETpHUUECKHUE (HOPMYJIIbI bubmorexa HOK
P P PMYHEL " https://m.edsoo.ru/ae44ac4c
TpuronomeTrpruyeckue ypaBHEHHS
KonTponbhas pabota no teme
"®opMyITbl TPUTOHOMETPHH.
61 T I/Ill?OHYOMeTpI/IlleCKI/Ie v brbmmorexa [IOK
P TP . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta
2 HtoroBas koHTpoJibHas padoTa / bubmuotexa [JOK
Bcepoccuiickast mpoBepouHasi pabota https://m.edsoo.ru/188bbtfbc
O0o001Ienre, cucTeMaTH3alis 3SHAHUH
63 3a Kypc anreOpsl U Haval bubmorexa [OK
My p https://m.edsoo.ru/33e6629¢
MaTemaThueckoro aHanusa 10 kimacca
/S APHPMETHYECKAT W TCOMECTPAICCKAs
0 6 AOKY M fed QAN QA Hb308aHNE Bubnunoreka [[OK
éj‘l EKTP%%M&HMMHM pEaIRHBIX https://m.edsoo.ru/d3666918
Ceptudumkat 0E42607F1FECIRERZEBPDUKARAEHEDKAPAKTCPA

o
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

BeckoneuHo yObIBaromas
65 reomeTrpuueckas nporpeccus. Cymma 1 bubmmoreka [JOK
OECKOHEYHO YOBIBArOIICH https://m.edsoo.ru/1cbf72b1
T€OMETPUUYECKON MTPOTPECCUU
bubnunoreka LIOK
66 PopMya CIOKHBIX POLCHTOB ! https://m.edsoo.ru/538fc437
b K
67 ®opMya CI0KHBIX TPOLIEHTOB 1 nommorexa [10
https://m.edsoo.ru/c2627eca
O0o0mIcHre, cucTeMaTHU3alys 3HAHUI
B B bubnunoreka LIOK
68 3a Kypc anreOpbl U Hayal 1
https://m.edsoo.ru/49f1b827
MaremaTudeckoro ananuza 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Konrpoubusie IIpakTuueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
1 Crenens ¢ pallOHaIbHBIM | bubnnoreka [JOK
IoKa3aTreyieM https://m.edsoo.ru/a52939b3
b K
2 CBoiicTBa cTenIeHU 1 nommorexa [10
https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBaHue BbIpaxeHHH, | bubmmoreka [JOK
COJIEpKaIlUX pallMOHAIBHBIE CTENEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaxeHH, | bubmmnoreka HOK
COJiepKalluX palliOHaNbHbIE CTEIIECHU https://m.edsoo.ru/343c6b64
5 IIpeoOpa3oBaHue BBIpAKEHUIH, | bubmuoreka [IOK
COJIepKallUX palliOHaNbHBIE CTEIICHU https://m.edso0o.ru/4064d354
6 IToka3aTenbHbIE YpaBHEHUS U | bubmmnoreka HOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIC YpaBHEHUS U 1 bubnmnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
2 [Toka3zaTenbHbIe ypaBHEHUS U | bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bdSff0ec
ITokasaTenbHbIe YpaBHEHUS U bubmuoreka [IOK
9 1
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
e 10 TToKa3aTebABIC yPABHCHIA I\ | bubnmnorexa [JOK
o AOKYMEREHIGANNCAH https://m.edsoo.ru/536de727
SNEKTREHEVL QAN (lﬂ}(;HbKI-I?I/ISI, e€ cBolicTBa | bubmmoreka [JOK
Ceptndukat 0E42]6]O7F1FEC§Q%@§O FFB7C1BEOF2 https://m.edsoo.ru/85bc8132
ﬂ,etﬁCTBMTEJ’IEH VoV ZUZb MO ULUS. LUL/
Bnageney KyHu Mana KOpbeeHa
- /
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KonrponsHas pabora o Teme
"Crenens ¢ paluoHaIbHbIM

bubnunoreka LIOK

/

12 B!
HOKASATCIIOM. LIORasaTeIbHAA https://m.edsoo.ru/58e8e2f2
¢bynkius. [lokazaTenbHble ypaBHEHUS U
HepaBeHCTBA"
b K
13 Jlorapudm uncna nommorexa 110
https://m.edsoo.ru/3e3230d4
14 JlecsTUUHBIE U HATYpaJIbHbBIE Bu6moteka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/da48154c
16 [IpeobOpazoBaHue BhIpAXKEHUH, bubnnoreka [JOK
coJiepKalux JorapupmMol https://m.edsoo.ru/4beff03b
17 ITpeoOpa3oBaHue BBIpAKEHUIH, bubnmnoreka HOK
CoJIep>KalIuX Jorapudmbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BbIpaxeHH, bubmuoteka [IOK
coJiepKaiux jJorapudmMol https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckue ypaBHEHUs U bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmmuueckue ypaBHEHUS U bu6muoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 JlorapudmMuueckue ypaBHEHUS U bubnmnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmmuueckue ypaBHEHUS U bubmuoreka [IOK
HCPaBCHCTBA ™~ https://m.edsoo.ru/15bclctb
0 o POKYMEHT PABRUGA Ky, o¢ Bu6moreka [JOK
SNEKTROMHOK NGO https://m.edsoo.ru/d68bbe9d
Ceptudukat 0E42607FIFECHRPAREANI BB fRdREPTAKIINS, e Bubmrorexa ITOK
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CBOHCTBA U TpaduK

https://m.edsoo.ru/9d102051

/

)5 Tpuronomerpuueckue GyHKIUU, UX bubnmnoreka HOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKINH, UX bubmmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKIUH, UX Bbubmuoteka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
73 Tpuronomerpuyeckue GyHKIUH, UX bubanorexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 IIpumepbl TPUTOHOMETPUUECKHUX Bbu6moreka [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9%al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 IIpumepsl TPUTOHOMETPUYECKHUX bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
3 [IpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka HOK
HEPaABEHCTB https://m.eds00.ru/0f903c75
KonTponbhas padota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapumuueckue ypaBHEHUS U
33 Hepallzel-(liz:TBa.TpI/IFOZl())MeTpI/I‘-IeCKI/Ie bubnmorexa LOK
https://m.edsoo.ru/10130727
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
34 HenpepnIBHBIE KLU A bubmmorexa TIOK
0 OJOKYM EIPI'Ipl'IOD,I'IM AH https://m.edsoo.ru/403bfb0d
3?” EKTR@&HGR Hﬂ%%@% pereHus bubanoreka LIOK
Ceptudukat 0E42607F1FECROPARERCIH-FB7CIBEOF2 https://m.edsoo.ru/6db0b423
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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MGTOI[ HWHTCPBAJIOB JIs pCHICHUA

bubnunoreka LIOK

/

36
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bubnunoreka LIOK
37 IIpounsBoaHa K
POH3BOAHAS KA https://m.edsoo.ru/0731ad3d
bubnunoreka LIOK
38 I1
POHSBOLHAS PYHKLLIH https://m.edsoo.ru/723dd608
39 I'eomerpuueckuii 1 GU3NIECKUN CMBICIT Bbubmoteka [JOK
MPOU3BOAHOMN https://m.edsoo.ru/6¢8d36ff
40 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT bubnuoreka [IOK
IIPOU3BOIHOMN https://m.edsoo.ru/a413eca9
bubnuoreka [{OK
41 I1 i
POU3BOIIHBIC HIEMCHTAPHBIX (yHKILHif https://m.edsoo.ru/c7550e5f
bu6nmoreka LIOK
42 IT i
POH3BOZHBIC JCMEHTAPHBIX (pyHicLHiL https://m.edsoo.ru/14ab3cdb
43 IIponsBoHas CyMMBI, IPOU3BEACHMS, bu6muoreka [IOK
4acTHOTO QyHKIUI https://m.edsoo.ru/c12a0552
44 [IponsBoHast CyMMBl, IPOU3BEACHMS, bubmmnoreka HOK
94acTHOTO (DyHKIMH https://m.edsoo.ru/d598f201
45 [IponsBoaHAas CyMMBI, IPOU3BEICHUS, bu6mmoreka [IOK
4aCTHOTO ()yHKIIUHA https://m.edsoo.ru/1de34d4d
[Ipumenenre npou3BOIHOM K
46 I/Ifcne OBaHmop(b K flf/i Ha bubmorexa HOK
8 YHKIL https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB Y DKCTPEMYMBI
[Ipumenenne npou3BOJIHOM K
A7 'IB‘"D"I’\“O'T'I'I’\pI}\‘n'Y TYTX';’X AR ] BI/IGHHOTeKa HOK
L vV AU DOy \i}]lll\ullll TICU \ https://m.edsoo.ru/agcasad4
0 JAOKWAERTORG K FHAC A TPCMYMbI
4?” EKTARHmeWEIRAPWEREHOI K Bubmmoreka ITOK
CepTuukat 0E42607F1FECROGACEGBANAEY MBEKHHN Ha https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOHON K

/

49 WCCIICIOBAHMIO (DYHKIIMH Ha bubmmorexa [TOK
8 YHIH https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxpaenue nHaubosbIero u
50 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMHM HA bubmorexa HOK
YHKIL https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnaenue HaubombIero u
51 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmorexa [IOK
YK https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxaenne HanOoIbIIero u
52 HauMEHBIIETO 3HauYeHus1 (PYHKIUU Ha bubmorexa LIOK
YHKI https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxosxnenne HanbGobIIero u
53 HauMEHBIIETO 3HauYeHus1 QYHKIUU Ha bubmmorexa LIOK
YHKR https://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnaenue HaubombIIero u
54 HaUMEHBUIETO 3HaYeHUs (PYHKIUHU Ha bubmmorexa LIOK
YHKIL https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxaenne HanOombIIero u
55 HaMMEHBIIETO 3HAaYeHUs PYHKIUHU Ha Bubmmorexa [IOK
YHII https://m.edsoo.ru/86adcbfd
OTpe3Ke
[TpumeneHnne npou3BOHON IS
HAax0>KJICHUsI HAWJTYYILEro perieHus B
YAHIerop Bu6nnotexa [IOK
56 NPUKIATHEIX 33129AX IS
B https://m.edso00.ru/13205d80
AOKYMBHFHEFTVERH T NPoteces,
ANEKTPOHHBI NboIMyeigi rpadukom
Ceptndukar 0E4256707F1F ECMMW%@QE@@O TeME bubmmoreka [OK

Oencteutened ¢ 05.02.2026 no 01.05.2027
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"IIponsBonHas. Ilpumenenue https://m.edsoo.ru/f8ed5f99
MPOU3BOAHOMN"
58 [TepBooOpaznas. Tabmuma bubnuoreka [IOK
epBOOOpa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpaznas. Tabnuna bubmmoreka [JOK
MepBOOOPaA3HBIX https://m.edso0o.ru/30c3697b
60 WuTerpain, reomeTpuyeckuii u Bbu6moteka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpuyeCcKuil 1 bubnuoreka [IOK
(bu3nvecKnuii CMBICT HHTErpalia https://m.edsoo.ru/d359fb5f
2 WHrerpai, reoMeTpuyYECKUil 1 bubmmoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b
63 Brruucnenne uaTerpana no gpopmyne bubmuoreka [IOK
Herorona—Jleitbuuiia https://m.edsoo.ru/b9b225¢3
64 Brruucnenne uaTerpana mo gopmyie bubnmnoreka [JOK
Herorona—JleliOuuma https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana mo ¢popmyie bubmuoreka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/f5eed075
66 Brruucnenne uaTerpana no gopmyie bubnuotexa [JOK
Herorona—Jleibania https://m.edsoo.ru/41da431a
67 Cucrembl TMHEHHBIX YPaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/b648235a
68 Cuctembl TMHEHHBIX YpaBHEHUN Bubnmorexa [IOK
https://m.edsoo.ru/5ab83864
e Pemienue npukiiagHeixX 3a1ad ¢
o 69 AOKYMELTLI®8iMGAHIHeiinx bubmmorexa TIOK
3NEK TF;B Eﬂ-}llg ghlﬂo OMUCbIO https://m.edsoo.ru/add65eeS
Ceptngukat OE42(97FIF ECBERAGhAC Apifidfalfik23anau ¢ Bbu6mmoteka IIOK
Oencteutened ¢ 05.02.2026 no 01.05.2027
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MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUU

https://m.edsoo.ru/aa5962¢e1

CucreMbl 1 COBOKYITHOCTH LCJIbIX,
pallnOHAJIBHBIX, UppAllMOHAIbHBIX,

bubnmmoreka [IOK

/

71
MOKa3aTeIbHBIX, TOTapH(PMHUUESCKUX https://m.edso0.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

7 palOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JJOTapHU(PMUIECKIX https://m.edsoo.ru/2dbd3859
YPaBHEHUW U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENbIX,

7 palMOHAaIbHBIX, UPPALUOHAIIBHBIX, bubnuoreka [IOK
MIOKa3aTeIbHbIX, JOTapU(PMUUECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUH U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

74 palOHaIbHBIX, UPPALUOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JOTapu(pMUIecKIX https://m.edsoo.ru/81cccfe9
YPAaBHEHUW U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKINUN bubmmnoreka HOK
JUISl pEILLIEHUs] YPAaBHEHUN U CUCTEM https://m.edsoo.ru/039949bf

76 Hcnons3zoBanue rpadukoB GpyHKITUH bubnuotexa [JOK
JUISL pEUIEHUs YPAaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO

bubnunorexa LIOK
77 MaTeEMaTUUECKUX 3aJiad ¥ 3aJa4 U3
4 HAVIL 1 ™~ https://m.edsoo.ru/ca878deb
H
nokyMEHT HBREAR "¢
INEK TRSHESH IS EMCHI0
CepTugukaT OE4ZFR)7FIFECKRBADIGIRFBAA0BEARI0 TeMe Bubnmoreka [IOK
DencTtenTtenex ¢ 05.02.2026 no 01.05.2027 https://m.edsoo.ru/471c735b
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"NHTerpan u ero npUMEeHEHU.
Cucrtembl ypaBHeHH "

/

79 HarypanbHble 1 1ienble yncia B 3aa4ax bub6nmoreka [IOK
W3 peAIbHOM KU3HU https://m.edsoo.ru/3ceel327

20 HarypanbHble u niensle yucia B 3aa4ax bubmmoreka [JOK
U3 peaIbHOM KU3HU https://m.edsoo.ru/a35al131d

21 HatypanbHble 1 1ienble yuciia B 3aa4ax Bbu6moteka [JOK
U3 peaIbHOM KU3HU https://m.edsoo.ru/ef10c4f9

82 [Ipu3Haku JETMMOCTHU LEIBIX YHCE buGnuorexa [IOK
https://m.eds00.ru/51696a67

83 [Ipu3Haku JeMMMOCTH LETBIX YUCE bubmorexa [IOK
https://m.edsoo.ru/fab81c0e

84 [Ipu3Haky eNMMOCTH LETBIX YUCEN bubmorexa HOK
https://m.edsoo.ru/ef2c6e43

85 [ToBTOpenue, o6o0IIEHNE, bubmnoreka IIOK
cUCTEeMaTU3alus 3HaHUN. Y paBHEHUS https://m.edsoo.ru/0312cf8¢

26 [ToBTOpenue, o6o0IIEeHNE, bu6nmnorexa LIOK
cucTeMaTu3anus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7

g7 [ToBTOpenue, 060061IeHNE, bu6nmorexa LIOK
cUCTeMaTu3alus 3HaHUN. Y paBHEHUS https://m.edsoo.ru/e8b87729

28 [ToBTOpenue, 0600MIIEHNE, but6mmoreka [IOK
cUCTEeMaTU3alus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/1bf2fb98

29 [ToBTOpenue, 0600MIIEeHNE, bubnunoreka LIOK
cucTeMaTu3alnus 3HaHW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca

90 TTOBTOpeHME, OOOVIICHINC, ™~ bu6nmnorexa LIOK
0 AOKYMER T AMQRAOMCAMrYii. Vpaagans https://m.edsoo.ru/337aad59

SJIEKTH 0%?(%)%&%%’,%%5&1&6@11&6, bu6muoreka [IOK
Ceptudukar 054295]07F1FEC§19@1“@1@§M§W171. HepasgrcrBa https://m.edsoo.ru/a86014el
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9 [ToBTOpeHue, 06001IeHNE, bubnunoreka LIOK
cuctemaTtusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHue, 06001IeHNE, bub6nmoreka [IOK
cucreMarusanus 3HaHuil. HepaBencrsa https://m.edsoo.ru/19304aba
o4 [ToBTOpeHue, o6o0IIEeHNE, bubnunorexa LIOK
cucrtemaTusanus 3Hanuil. HepaBeHcrna https://m.edsoo.ru/c3d4b282
[ToBTOpeHue, 06001EeHNuE,
95 cucreMaru3anus 3HaHul. CHCTEMBI bubmorexa HOK
. H ’ https://m.edsoo.ru/a20b8adc
ypaBHEHUN
[ToBTOpenHue, 0600mEeHNE,
96 cucTeMaTu3anms 3Hanuii. CuCTeMEBI bubmmorexa LOK
. . ) https://m.edsoo.ru/a012476d
YpaBHCHHIA
97 [ToBTOpenue, 06061IeHNE, bu6nunorexa LIOK
cucremaTusanus 3HaHuil. OyHKuuu https://m.edsoo.ru/d620c191
08 IToBTOpenue, 06o0IEHNE, bu6moreka [IOK
cucreMarusanus 3HaHui. QyHKIUH https://m.edsoo.ru/7017196f
bubmnoreka IIOK
99 Hrorosas koHTpobHasa padbota
P P https:/m.edso0.ru/513c9889
bu6mmoreka [IOK
100 4 o
TOTOBA KOHTPOTbHA pabota https://m.edsoo.ru/2276973
O06001enue, cucTeMaTH3alusa 3HaHUH
101 3a Kypc anreOpbl ¥ Hayall bu6muoreka [IOK
MaTeMaTudeckoro anaiamza 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
- ObobierHe cHETOMATHIAIHISHAHNH
10 BOKYRIEHT RUEPIACIAHa 1al bu6mmoreka IIOK
JEK T ROEHOIAEER OoCHEM3a 10-11 https://m.edsoo.ru/cead345e
Ceptugukat 0E42607F1FECRSIRSBCOFFB7CIBEOF2
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPseMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yjabrara
1 Yucna 1 BBIYUCICHUS
1 OnepupoBaTh MOHATUSMM: pPalMOHAIbHOE M JAEHCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAs U JIeCATHYHAs JPpOOb, IPOLIEHTHI
- BeimonHATe  apudmeTrnyeckue omepanuM € PalUOHAIBHBIMU U
' JEHCTBUTEIbHBIMU YU CIIAMH
13 BemonHATe  TpUOMMKEHHBIE  BBIYMCICHHS, HUCIONB3YysS  IpaBUiIa
' OKpYIJICHUS, A€JIaTh IPUKUIKY U OLICHKY PE3YyJIbTaTa BHIYUCICHUI
OnepupoBaTh NOHATHAMM: CTENIEHb C LIEJBIM [TOKA3aTeIeM, CTaHAApTHAsS
4 (dbopMa 3anucH AEMCTBUTENBHOIO YKCiIa, KOPEHb HATypalbHOW CTEIEHU;
' UCIOJIb30BATh MOAXOAILYI0 (OPMY 3aIHMCHU ACHCTBUTENBHBIX YMCET JUIS
penieHus MpakTUYECKHX 3a/1a4 U IIPEICTABICHUS] TaHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC U TaHIE€HC INPOU3BOJIBHOTO
1.5 yrja; HCIOJb30BaTh 3allMCh IPOU3BOJIBHOIO YIJla uepe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIIMU
2 YpaBHEHHUs U HEpABEHCTBA
OnepupoBaTh MOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLMOHAIBHOE, VppanyoHaIbHOe YpaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BbimonHATe mpeoOpa3oBaHUS TPUTOHOMETPHUUECKUX BBIPAKEHUH H
' penaTh TPUTOHOMETPUYECKHE YPABHEHUS
BeImonHATe MpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX
2.3 BBIDQ)KCHUM M pelIaTh OCHOBHBIC THUIIBI LEJbIX, PAlMOHAIBHBIX H
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MO,I[GHHPOB&TB pC€ajlbHbIC CHUTyallUH Ha SA3BIKC aJ'IFe6pI)I, COCTaBJIATHb

2.5 BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCIIOBUIO 3aJa4l, HUCCIIEI0BaTh
MIOCTPOECHHBIE MOJIENIU C HCIOIb30BAaHUEM allllapara aiareopbl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHusl (QyHKUIUH,
3.1 o0nacTh OmpeneNeHus] MU MHOXXECTBO 3HAueHUH (QyHKIUH, Trpaduk
(dbyHKIIMH, B3aUMHO 0OpaTHbIC PyHKITUH
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (GYHKIMH, HYIU
' (YHKIIUY, POMEKYTKH 3HAKOTIOCTOSHCTBA
33 Hcnonp3oBate rpadguky GyHKIMHA U1 peLIeHNsT ypaBHEHUH
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUU, KBAAPATHIHOMN
' (GyHKIUY, cTEeNeHHOW (QYHKIMU C IEITBIM MTOKa3aTeIeM
Hcnonb3oBarek rpaduku GyHKIUN I8 KCCICIOBAaHHUS TIPOIECCOB U
35 3aBUCHMOCTEI MpPU pElIeHUH 33/7a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peTbHON  JKM3HH, BBIpAXaTh (HOpPMYIaMH 3aBHUCHMOCTH  MEXKIY
BETTMYUHAMU
4 Hauana maremaTnueckoro anaiamnsa
Al OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apupMeTHdecKas u
. reoMeTpuuecKas Mporpeccun
OnepupoBaTh NOHATHUSIMU: OECKOHEUHO YOBIBaOIIas TeOMETpUYecKas
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKOM
MIPOrpeccuu
4.3 3aaBarh MOCIEAOBATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonb30Bare CBOMCTBA IOCIEIOBATEIIBHOCTEN MW MPOTPECCHUUA IS
' pelIeHusT peasIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMM
Hcnons30BaTh TEOPETHKO-MHOXKECTBEHHBIM —ammapar Jjisi ONMUCAHUSA
5.2 peanbHBIX IMPOLIECCOB U SIBICHUM, MpPU PEIICHUH 3adad U3 JIPYyTrux
y4eOHBIX MPEIMETOB
ca OnepupoBarh  MOHATUSAMH:  ONpEJACIICEHUE, TEopeMma,  CIEACTBUE,

/
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Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus

Yucna v BBIYUCIICHUS

OnepupoBaTh MOHATUSMHU: HATypallbHOE, I1IEJI0€ YHUCIO; HCIOJIb30BaTh
MPU3HAKK JEIUMOCTH IEJIbIX YHCEN, Pa3j0KEeHHE 4YKClia Ha TMPOCThIC

MHOXXUTEIIN IJI1 pCHICHUA 3aaa4

1.2

OHepI/IpOBaTB MMOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM I1OKAa3aTCJICM

1.3

2.1

22

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

HaTypaJbHbIE JTOTapUPMBI

YpaBHEHMS U HEPABEHCTBA

[IpuMmeHsITH CBOMCTBA CTENEHU MJi IpeoOpa3oBaHUs BbIPAKEHUH,
OIEpUPOBATh IOHATHAMM: IOKA3aTEJbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuATe npeoOpa3oBaHMs BBIPAXKEHUH, COAEpKaIlUX JIOrapupMbl;
ONEpUPOBAThH MOHATHIMMU: JIOTAPU(PMUUECKOE YPaBHEHNUE U HEPABEHCTBO;

pemiaTb OCHOBHBIC THUIIbI J'IOI‘apI/I(bMI/I‘-ICCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.3

Haxoauts peliCHusd HpOCTCfIIJ.IPIX TPUTOHOMCTPUUCCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHAMU: CHCTEMA JIMHEMHBIX ypaBHEHUH U €€
pElIeHUe; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUW ISl PEIICHUS

MMPAKTUYCCKUX 3aaaY

2.5

2.6

Haxoaute peHiCHusd HpOCT@ﬁH.IPIX CHUCTEM u COBOKYHHOCTeﬁ

palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

MopenupoBaTh pealibHbIE CUTYyallMd Ha S3BIKE alnreOpbl, COCTaBIATH
BBIPAXEHHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHUIO 3aJa4H,
HCCIIEN0BATh IIOCTPOEHHBIE MOJEIHW C HCIIOJIB30BAaHWEM ammnapara

anreOpbl

3.1

OyHKIMU U TpaduKu
OnepupoBaTh TOHATHSMHU: TIEPHOAWYECKAS (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (DYHKIIMH, HauOoJbIlee H

HaUMCHBIIICC 3HAYCHUA (byHKHI/II/I Ha MPOMCEXKYTKE, UCIIOJIIB30BaTh UX IJIA

/
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IUIOCKOCTH M UCIOJIb30BATH JIJIs PEIICHUS YPAaBHEHUI U HEPABEHCTB
N300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKH JHMHEHHBIX
33 YpPaBHEHUH M HCIIOJNB30BATh MUX U DPELIEHUS CHUCTEMBbl JIMHEHHBIX
YPaBHEHHH
34 Hcnonb3oBare rpaduku (GyHKUMN JUIsI UCCIEAOBaHMS IPOLECCOB U
. 3aBUCUMOCTEHN U3 APYTrUuX y4eOHBIX AUCLUIIINH
4 Hayana maTreMaTn4ecKoro aHaausa
OnepupoBaTh MOHATUSMH: HENpepbIBHAas (YHKIHSA, MPOU3BOJHAS
4.1 (GYHKLUHU; HCHOJb30BATH T'€OMETPUYECKUH U (DU3MYECKHH CMBICIT
IIPOU3BOJHOM JUIs peLICHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOU3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DYHKIUI
Hcnonp30BaTh NpPOM3BOJAHYIO JUIA  MCCIENOBaHUSA  (PYHKIMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUS K
MIOCTPOCHUIO rpauKOB
44 Hcnonp30BaTh TPOU3BOJAHYIO UIS HAXOXKACHUSI HAaWIYYILEro peleHus B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATHAMU: MEpBOOOpa3Has W UHTErpaj; IOHUMATh
. reOMEeTPUUYECKUN U (PU3NYECKUI CMBICT UHTErpajia
16 Haxomute nepBooOpa3zHble 3JIEMEHTapHbIX  (YHKIMM, BBIYUCIATH
' uHTerpai o gopmyne Herorona — JleitOnuna
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKOTO
' U (QU3UYECKOro XapakTepa, CpeICTBAMHU MAaTEMaTHUYECKOT0 aHaAJIN3a
4 )
OOKYMEHT NOANUCAH
0 9NEKTPOHHOW NOANUCHLIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pammonanbupie  uyncna. OOBIKHOBEHHBIE W JIECSATUYHBIE JAPOOH, TIPOLIEHTHI,
OeckOHEYHbIe  MepHoAMYecKHe  apodu.  ApudMeTHdecKHe  Oomepauud ¢
1.1 palMOHATIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHenue
IpoOeil ¥ MPOIEHTOB JUIsl PeUIeHHs MPUKIATHBIX 3aa4 M3 Pa3IMYHBIX OTpacien
3HAHUM U PEATIbHOM KU3HHU
JenictBuTenpHble  uyKciaa.  PalMoHanbHbIE WM HMPpPALMOHAIBHBIE  YHUCIA.
1.2 ApudmeTnueckre omepanuud ¢ JAeWCTBUTEIbHBIMU uuciaamu. [IpubmmkEénnbie
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3YJIbTATa BIUYUCICHUN
Crenenpb ¢ nenbiM nokaszareneMm. CrtanpapTHass ¢gopma 3amucu JA€WCTBUTEIBHOIO
1.3 yucia. Mcnonb3oBanue noaxofsmed GopMbl 3anucu ASHCTBUTEIbHBIX YHUCEN IS
peneHus MpakTHYECKUX 3a/1a4 ¥ IIPEICTABICHUSI TaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBus ¢ apudmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTETIEHH
15 CuHyCc, KOCMHYC M TaHIE€HC YHCJIOBOTO apryMmMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPaBEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHbIE ITPeoOpa3oBaHus
55 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE HOPMYJIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Pemenue niensix U ApoOHO-paIMOHAIBHBIX YPABHCHU U HEPABEHCTB
2.5 Pelienue nppanmoHaabHbIX YPaBHEHUM U HEPABEHCTB
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3 DOyHKINUH U TpaPUKH
31 OyHknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC
' byHKIIUN
32 Obnacte ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢ynkuuu. Hymn dysxoum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIuS C HaTypaJbHbIM M IeNbIM IOKa3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 TpuronomeTpuyeckass OKpYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUYECKHX (DyHKINN
' YHCIOBOTO apryMeHTa
4 Hauana maTemMaTtnueckoro anaiamnsa
i1 [TocnenoBarenbHOCTH, CHMOCOOBI 3aJaHHs TOCJIENOBAaTEIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIHbHOCTH
ApudmeTrndeckas M TeoMeTpuyeckas mporpeccud. beckoHedHo yObIBaromas
42 reoMerprueckas nporpeccus. CymMMa OSCKOHEYHO YOBIBAIOIICH T'€OMETPUUYCCKOM
' nporpeccuu. dopmyria CIOXHBIX TMPOIEHTOB. Mcmonp30BaHWE MPOrPECcCUH s
pelieHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoOXecTBO, omepanuu Haj MHOoxecTBamu. Jluarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHne TEeOpEeTUKO-MHOKECTBEHHOTO amnmapara JUisli OMHCAHMs pealbHBIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX MIPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucnna 1 BBIYUCICHUS
1.1 Harypanbable u nenbie yncna. [Ipu3Haku 1eIMMOCTH LETBIX YUCEI
1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm uyucna. JlecaTuuHbie U HaTypaabHbIC JOTapU(HMbI
2 VYpaBHEHHUs U HEPABEHCTBA
— 2.1 11pco0pa3OBaHNT BEIPAKCHAMN, COAEPKAINX JIOrapudMbl
AJOKYM MACA
SNEKTP OmS%OP%%ﬁ%%%IpameHHH COJIEp KalINX CTETICHH C PAIMOHAIBHBIM
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[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

IlokazarennHBIC YpaBHCHUA U HEPAaBCHCTBA

Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA

CucteMbl JMHEWHBIX ypaBHEHHWH. PeleHne NpUKIAIHBIX 3aJad C MOMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHUU
CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB

HpI/IMeHeHI/Ie ypaBHeHHfI, CHUCTEM U HEPABCHCTB K PCHICHUIO MAaTEMAaTHYCCKUX 3aaa4

U 3a]1a4 U3 pa3IMyuHbIX o0nacTell HayKH U pealibHOM JKHU3HU
OyHKIMH U TpaPuKH
Oynkmus. Ilepuogmueckne ¢ynkuuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKITHH.

MaKCI/IMYMbI U MHHHUMYMbI (bYHKI_II/II/I Haubonplliee W HauMeHbIIee 3HAYECHHE

(GyHKINU Ha TPOMEXKYTKE
Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
[TokazarenbHas u norapudmMudeckas GyHKIMH, X CBOHCTBA U TpapuKu

Hcnonb3oBanue rpadukoB GyHKIMN A7 pellieHs] ypaBHEHHUH 1 JIMHEMHBIX CHCTEM

Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCICIOBAHUS  NIPOLIECCOB U
3aBUCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT MpPHU pPELIEHUU 3aJad W3 JIPYIHX Y4deOHBIX

npeaMETOB U peanLHoﬁ KHU3HHU

Hauana MaTemMaTH4eCcKOro aHaamnsa

HerepLIBHHe (I)YHKI_II/II/I Merton HHTCPBAJIOB JIA pCHICHUS HCPABCHCTB

[TpouzBonHas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM

[TpousBosaHble 31eMeHTapHBIX (yHKIMH. DOopMysabl HAaXOXKIAEHUS MTPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO QYHKIUI

[IpumeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
skcTpemMyMbl. Haxoxnenne HanOONbIIEro U HaMMEHbIIEro 3Ha4eHUs (QYHKIUU Ha

OTPEC3KC

[TpuMeHeHre TPOU3BOAHOM Il HAXOXKICHHUS HAWIYYIIETO PEIICHUS B MPUKIIATHBIX
3aauax, IS ONpPEICIICHHS CKOPOCTH TIpoIiecca, 3aJaHHOTO (QOpPMYJION Hiu

rpaduKoM

IlepBooOpasnas. Tabnuia nepBooOpasHBIX

(@]
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I'eomerpus
HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMH OCHOBY JIJISI CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEILHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYarommnXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUM JUYHOCTHOIO
pa3BUTHs oOO0y4aromuxcs, (opMHUpoBaHUs (YHKIUOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH T€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIETMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcsd, a TakKe KauecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBAsieTCs OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUPYEMOE MpU HU3YYEHUHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUS T€OMETPUYECKUX 3aJay, YMEHHE BBIIBUTaTh W OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHH 3aJa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTUPOBATHCSl B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
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THAERRDOIIEO M TTO AHPR{BIONMMOE  YCIIOBUE €r0  COLMANbHOro ObiTust, (opma
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npeoOpa3oBaHusl  AeWCTBUTENbHOCTH. OmnepupoBaHHe MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BAXKHBIX KadyeCTB, MO3TOMY AaKTyaJlbHA
3amaya (opmMupoBaHUs y OOyYaroUIUXCsli MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOIO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSM.
[leap ocBoeHMsI mporpaMMbl ydeOHoOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJb30BaHUSI CUCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAHWM W JICWCTBUH,
cnenu(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJIOJKEHHsI 00pa30BaHuUs
10 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BAHUEM F€OMETPHUHU.
[IporpaMmMa mno reoMerpur Ha ©0a30BOM YPOBHE IpeJHA3HAUYeHA IS
OOy4JaroNIMXCcs CPpeHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaromiyecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTH OOIIME MATEMaTHYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUH M HEOOXOAMMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb HM3YYHTh I'€OMETPHUIO OoJee
riyOOKo, €clii B JajibHEHIIEeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHAIBHON JAEATENBHOCTH.
JlocTikeHHe 1LeIM OCBOEHMSI MpOrpaMMbl OOECTIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHbIMM 3ajadaMM  OCBOEHHs  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax SBisSIFOTCS:
e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM
KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BOXHEHIINX MAaTEMATUYECKUX MOJIESAX, MTO3BOJISIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBICHUS OKPYKAIOIIEr0 MUPA;

e (opmMupoBaHue yMeHHs pacno3HaBaTb Ha YepTEkKax, MOJCNISIX U B

peaIbHOM MHpPE MHOTOIPAHHUKH U TeJla BpaleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUIX

MIPOCTPAHCTBEHHBIX (PUTYD;
e (opmupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOIPaHHHMKAX M TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAaMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUIeHUS  OCHOBHBIX  THUIOB  3ajlay;

dbopMupoBaHHE yYMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
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e pa3BuTHE WHTEJUIEKTYaJIbHBIX ~ M TBOPYECKUX  CIHOCOOHOCTEHN
oOyJaromuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBanue GyHKIHOHATBHON IrPaMOTHOCTH, pEJIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUHU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha A3BIKE
Tr€OMETPUM U CO3JaBATh TEOMETPUUECKUE MOAEIH, TPUMEHSITh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PELICHHs IPAaKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YNIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAYaJle €ro H3y4yeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hax
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHHUs, TO
€CTh TEOPETHUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPaKTUYECKON JAESATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
ydalmuxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMbie U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI 1 KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUHN
pacrnpesenserca He TOJbKO IO COJEPXKATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4eHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPe3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO U MOCTYIATEIbHO, C
COOJTIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYy4YarolUUXcs, pacuIupsis U
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yrayounss eé 068a3 A JIpOUHbIE MHOJKECTBEHHBIE CBSI3H.
OKYMEHT NOAMUCAH

3JIEKTPOHHOM NOANUCHIO
MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE




Ha u3ydenne reomerpun oTBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B
Hezenmo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 yueOHbIX daca.
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JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

I[IpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEpEeOMETpUU. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapannensHOCTh NPSMBIX H
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBIE W TEPINCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPSAMONM M IUIOCKOCTH, TEOopemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM Yyrojd JBYIPAaHHOIO  yIJid.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKIUs  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYISIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMEepIEeHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUBL;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIDJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THPaAMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA U MPaBUJIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
: M3MbI U TUPAMHUIBI.

Q AQEGY M gﬂmklc‘)paﬂcme: CUMMETPHSI OTHOCHTEJILHO TOYKH, IIPSMOM,

3NIEKTPOHH %n 1@6
IIJIOCKOCTH. JIC HTbHI CI/IMMe”[]pI/II/I B HI/IpaMI/II[aX, napaﬂnenenmneﬂax,

Rercramonon « ALEIDUR TalS, B CH RiRax.
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BriunciieHre SJI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH MPABUJIBLHON MUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpaimenus

HummHapuyeckas TTOBEPXHOCTB, oOpazytolue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. I[lwimHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH MmoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, ITUaMeTp; IJIOMATb MOBEPXHOCTH ChEpPHI.
B3auMHoe pacrnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I011aab Chephl.

N300paskeHne Te BpalleHHs Ha TUTIOCKOCTH. Pa3BépTka muMHapa u KOHYyCa.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIlcHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
PSAMOYTOJILHOTO TapaJlIeyienunena u ciaeacTBus w3 He€. OO0BEM HMIMHIpA,
koHyca. O0BEM 11apa u miomasas chepsl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJAOOHBIX TE.

Ceuenus mwimHIpa (TApAICTBPHO W TEPICHAMKYJISIPHO OCH), CCUCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHMIO M TIPOXOJAIEE Yepe3 BEPINUHY), CECUCHUS
niapa.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE
TpaHcTBe. ClioKeHHe U BBIYMTAHUE BEKTOPOB.
V vABHEMEE BEIORBU GAHarcio. Pajioskenne BekTopa 1o TpEM HEKOMILIAHAPHBIM

SJ'IEKTPOHH?YI noanncbLro
BEKTOPAM. paBIIIO napauienenunena. PemieHue 3agay, CBA3aHHBIX C

%@ﬁg@@gﬁ%ﬁ?@ﬁﬁ%ﬁm%ﬁcmnﬁ ¢ Bekropamu. lIpsmoyronpHass cucrema




KOOpIMHAT B TmpoctpaHcTBe. KoopauHatel Bektopa. llpocreiimme 3amaum B
KOOpJIMHATax. YTroa Mexay BekropamMu. CKalasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOp/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSI MPOrPaMMbI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYaIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
IpoLenyp TpaxIaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UICHTUYHOCTH, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCHICKOTO HapoJa;

C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOrO  IOBEJIEHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTBIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 3J0pOBOro M 06€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

HHUEM LICHHOCTH pr,Z[OJ'HO6I/I}I; HHTCPECOM K

Q pasAREMMEHT @%EMAH%)O@CCCH HAlbHOM  JIEATENHLHOCTH, CBA33aHHBIM  C

AJIEKTPOHHOWU NMUCb o
MAaTCMAaTUKOU MW C€C° IPUIOKCHUAMH, YMCHHUCM COBCPUIATH OCO3HAHHBIU BBI60p

Ceptioukar OEJ’?E}()@;@ﬁ%%ﬁE%&%%Bﬁ%BEﬁszeanm BLIBATH COOCTBEHHBIE JKU3HEHHBLIE ILIAHBI,
[OeiicTeuteneH ¢ 05.02 no 0%.05:
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TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

Cc(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIBTYPHI, MMOHUMAHUEM BIUSHUS
COIMAITBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIpl, OCO3HaHHEM TJ00ATbHOTO XapakTepa SKOJOTHYECKHX MpoOJieMm;
OpUCHTAIMEH Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHA i1 PEIIeHUS 3aaad B
o0NacTh OKpyKalIleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYHBIX MTOCJIEJICTBUM VISl OKPYKAIOLIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ATAaroB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHs [HBWIN3AIMN; OBJIAJACHHEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM TO3HAHHUS MHPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  noznasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCS (0CBOeHUe
Memo008  NO3HAHUA  OKPYICAIOUe20  MUpa,  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 10ornyeckue aeficTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OMpECICHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:

TENbHBIC, C€IWHHYHBIC, YacTHBIC M OOIIue;
LOKYIMEHE RIQQMMCAH

3NIEKTPOHHOW NOANMUCHIO
e BBIABIIATH MATCMATUUYCCKHUC BaKOHOMepHOCTI/I, B3aUMOCBI3U n

CepTnoukat 0E42607F1FEC;%@&%%%%%Y&'BE&FQ@%MX, JAHHBIX, HAOJIOMEHUSAX M YTBEPXKICHUSAX;
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npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelIeHus y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH JepuIUThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHHBATh HaAE&KHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

/
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2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelicmeus, 0Oecneuusarom
ChHOPMUPOBAHHOCTING COUUANLHBIX HABLIKOE 0OYUAIOUWUXCSL.
qbﬁ?%; MEHT no,qnmcﬁﬁ—l yHaiou
aneIBBISIEA o nNMChIO




BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 110
X0y pelIeHus 3a7jaul, KOMMEHTHUPOBATh IMOIYYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIICJICHHBIE HA TIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3jIM4Me U CXOJCTBO IO3HULIUN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1eJTh
COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATh OPTAaHU3AIUI0 COBMECTHOM
paboThI, paclpeieIATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBbI» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmaus, obecneuusaom

G opmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIECKOM 3a/1a4u;

PEABUJIETh TPYIHOCTHU, KOTOPBIE MOTYT BO3HHUKHYTb IIPU PEUICHUU

/
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HOKNEQ?PHOW%T_F KOppeK"\I'I/IBBI B JOCATCIBHOCT Ha OCHOBC HOBBIX

SJIEKT

OHMBDEUTACEMHBIX, HAHIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEMH;
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e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBSCHATH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB JECATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IprMEHATE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMMU: NMAPAIUIENBHOCTD U NEPIEHAUKYIISPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccugumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TPaHd ABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl JBYIpPaHHOIO yIJa; rpajycHas Mepa
JIBYTPaHHOTO yTJIA.

OnepupoBaTh MNOHATUSMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NUpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapajijiesienuIe, Kyo).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUUU (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEBI).

OnepupoBaTh MOHATUAMH: CEKYIIAs IMJIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YS METO/ CJIEIOB.

CrpouTh ceYeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYMH MO 00pa3iiam Ui
aNrOpuTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABl MPH PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMHM, OT TOYKM JO IpPsAMOH, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NPSMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIMYUH 1O 00pa3nam Win
5 1€ AHAJIUTUYECKUE METOABI IIPU PEIICHHUU
CTAORQEYNUEHT MNOMIMAGAFIYCCKMX |3aa4  HAa  BBIYMCICHUE  YIVIOB  MEXIY

cRPERIRABIDMIRAMES ReMm, Mexxny npsaMoli M IIOCKOCTBIO,  MEXIy




CepTtudukar OE4
LeicTBuTeneH ¢
Bnageney KyHu Mana KOpbeBHa

Bbraucisate 00bEMBI U IUIOIIAIA TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIpU3Ma,
nupaMuja) ¢ TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOILICHHS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
pUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKTbl IJI PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

[IprMeHATh MOJMY4YEHHBIE 3HAHWS HaA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHuecKu C(HOpPMYIHpPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUH, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEeOpeM, annapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATUSMHU: UWIMHJpPHUUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTb,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate  00BbEMBI M IUIOUIAAM  TOBEPXHOCTEH  Ted  BpalleHHUs,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u

; , BIIMCaHHasi B MHOIOTPaHHMK WJIM TEJO

BpAARHMMEHT NOANUCAH
gﬂEIﬂ'POHHOPI noanuchbro . .
BIYUCJIIATH COOTHOIICHUA MC)KI[y ImIomaaamMunu HOBerHOCTeI/I %1 06’beMaMI/I

W 0




N300pakath u3ydaemble (GUTYpHl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHPETUPOBATH 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 YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO Napauieenueaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOpPIMHAT.

[IpumensaTy TeoMeTpuueckue (akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

PemaTte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUWA U
HaxXO0XXJICHUE FeOMETPUUYECKUX BEJIUYHUH 0 00pa3liaM WUJIu ajlrOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTeHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]ad.

[IpuBOAMTHE NpUMEPHI MATEMAaTUUECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH PEaAJIbHBIC
CUTyallud W ITPUMEHATh HW3YyUYECHHBIE TIOHATHUS B INPOLECCE IOWCKA PEIICHUA
MaTeMaTU4ecku CcHOpPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOpEM, anmapara aareOpsl; peniaTh

/
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HpaKTI/I‘-IeCKI/Ie 3a1a4i., CBSI3aHHBIC aHaXO)K,HeHHeM FCOMeTpI/I‘-IeCKI/IX BCIIMYMH.
NOKYMEHT NOANMMNCAH

3JIEKTPOHHOW NMOAMUCHIO




TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B NPOCTPAHCTBE. 12 | bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 1 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 0 hitps://m.cdsoo.ru/1c209¢37
5 MHororpanHuku 11 1 bubmmorexa [IOK
https://m.edsoo.ru/1¢209e37
N bubnuoreka [{OK
1
6 ObnEmbr MHOTOTPAHMIHKOB ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0

/
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OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
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- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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- vy

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
¢/1a BpatlcHuA https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 1
Oonémet Ten > https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI ¥ KOOPANHATEI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, o600MIEHNE, 7 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
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
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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HOYPOYHOE IIVIAHUPOBAHUE

/

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TIOCKOCTb,
npoctpanctBo. [IpaBuna
1 1/1506 I;)KGHI/I?I Ha pI/IC Kax: 1 bubmorexa HOK
P pueyH . https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka
[TonsaTHA: nepecekarommecs
2 TIJIOCKOCTH, TIEPECeKarouecs mpsmas 1 bubmorexa HOK
» 11eP p https://m.edsoo.ru/2d8a9¢99
U TIJIOCKOCTh
[lonsTHs: nepecekaroumecs
3 TIJIOCKOCTH, TIEPeCceKaronuecs mpsmas 1 bubmmorexa [IOK
» 1Iep m p https://m.edsoo.ru/db685e73
Y TIJIOCKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,

4 n300pa’keHre MHOTOTPaHHUKOB Ha ! bubmuoreka [IOK
pHUCYHKaX, Ha IPOEKIIUOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavansHbie cBeieHUS 0 KyOe U

5 ST 1 MOR‘HI/I 1 but6mmoreka [IOK

[OKY HEOACRE? ' https://m.edsoo.ru/b30dff38
ANEKTPOHKENIGRHREIBKOB
bu6muoreka [IOK
CepTupukat OE4ZH07FIFECIIaAAEBEERF BBEABEDSL0 KyOe 1 1

JenctButeneH ¢

Bnageney KyHu Mana KOpbeeHa

o
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https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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NApaMuUJe, UX pa3BEPTKU U MOJIEIIN.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

/

o

CepTugukat OE4
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Bnageney KyHu Mana KOpbeeHa
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oKy MERHP IS HIfAE AR Mot
aNek TPEHSYHognucklo

7 0oCTpoOe cTepeoMe aKcHo bubmmorexa LOK
IIOCTPOEHUH CT METPHUH: HOMBI
p p p https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousitre 06 aKCHOMATUYECKOM
bubnuoreka [{OK
8 MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI
https://m.edsoo.ru/239c¢8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITousitre 00 aKCHOMATUYECKOM
bubnunoreka LIOK
9 MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI
https://m.eds00.ru/65c6b106
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM
10 MOCTPOECHUH CTEPEOMETPUN: aKCHOMBI bubmorexa HOK
P peoMeTpHH: hitps://m.edso0o.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B
1 IIPOCTPAHCTBE: MEPECEKArOIecs, bubnmnorexka HOK
rapajuielIbHbIE U CKpPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamenpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
but6mmoreka [IOK
12 NapajuiebHbIe IIPSMbIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPATUICIIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
. IUIOCKOCTEN B IIPOCTPAHCTBE: bubnunorexa LIOK
T3

https://m.edsoo.ru/ee1d19b9

1 46D 7F1FEC 3¢ PABES COHBIS AR B piMU
05.02.2026 no 01.05.2027

bubnunorexa LIOK
https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

/

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapaninenpbHOCTb MIIOCKOCTEM: Bbubmuoteka [JOK
rnapajuIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH bubmroreia LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (GurypHI Ha IIOCKOCTH: TETPad Bubmmorexa LOK
P - TeTPasp, https://m.edsoo.ru/4a28dc02
KyO, napajuiesenumnes
bu6nunoreka LIOK
2 IT i
0 OCTPOCHUE CCHCHUU https://m.edsoo.ru/1d434d0f
bu6nmorexa LIOK
21 I1 i
OCTPOCHHE CeHeHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
IlepneHAUKYISIPHOCTD TPSMOM U
23 HJI(I))CKO(j]TI/I'}llIe l:IeH WK IJ)BI HbIC bubmroreia LIOK
- ICPTICHAMKYIAD https://m.edsoo.ru/b19f6a5d
MPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
HNEPHCHIUKYIIPHLIC K nnnr‘vnc{n https://m.edsoo.ru/Oacl 1c95
o ) JOKYMBHTEROBPHICHAHHEIE 1 Bubmoreka IJOK
gﬂ EKT Pﬁéﬂﬂ@[ﬂlﬂﬁgﬂﬁﬂﬁ@b@ TJTIOCKOCTH https://m.edsoo.ru/ba545966
CepTudmkaT 0E4 2607F1FECIIPpABEAR TFEHTCHREGSATSIPHOCTH bubnuorexa [JOK

Oencteutened ¢ 05.02.2026 no 01.05.2027
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https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
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IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Ipu3Hak neprneHIuKyIIpHOCTH

bubnmorexa [IOK

/

o

27
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYIISIPHOMN MIJIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o npsimoit Bbubmuoteka [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKynsip U HAKIOHHBIE:
PHCHMIEYTD bubnunoreka LIOK
31 paccTostHue OT TOYKHU J0 MJIOCKOCTH, httos-//m.ed 1330477d3
S://M.E€dSO00.1ru C
paccTostHue OT MPSAMOM J0 MIIOCKOCTH .
[TepnienuKymnsip U HaAKJIOHHBIE:
32 aCI::TOSIHI/IGYOT EO‘IKI/I 0 TJIOCKOCTH bubmorexa HOK
P il ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSMOM JI0 MIIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE:
33 aCI::TOSIi[II/IGYOT £O‘IKI/I 0 IJIOCKOCTH bubmmorexa LIOK
P f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTostHue OT NMPSAMOM 10 IMIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 a(iTOSIiI/IeyOT IT)OLIKH 0 TJIOCKOCTH bubmmorexa [IOK
p il . ’ https://m.edsoo.ru/dbee22bc
paccTostHue OT NMPSAMOM J0 MIIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bubmuoreka [IOK
TBYTPaHHOIO yIIId ~N https://m.edsoo.ru/5fa0b3ce
3 AOKYMEBWhAHaB Ak A mmeitnmit yron bu6nmoreka LIOK
NEKT PQEWSXP‘[H)?G" 91'419’ b0 https://m.edsoo.ru/c7c777ed
Ceprugukar OEAZQ07FIFECIG3p ARAAMERHPESETE nnockoctei: Bubnuoreka LIOK

08 02 2097 1
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MIPU3HAK NEPIEHANKYIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEH
IlepneHIUKYISIPHOCTD MJIOCKOCTEN:
39 I ESHaK neyneg UKYIIPHOCTH 1B bubmmorexa LHOK
p vp FHIYID ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[TepnieHANMKYASAPHOCTD IIOCKOCTEM:
40 OpPU3HAK NEPIIEHINKYIIPHOCTH 1B Bubmiorexa OK
p Vp JHKYIIAP FBYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o0 TpEX NEPHEHIUKYIIIPAX Bubmiorexa HOK
p p p JHKYIAD https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpPEX EPHEHIUKYIISIPAX bubnnorexa [IOK
P p P JHKYIAD https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX MEPIEHIUKYIISIPAX bubnuorexa [IOK
PEMa O TPeX HEPHCHMKYIAP hitps://m.eds00.ru/9f246736
Kontponbnas paboTa mo teMam
44 "IlepnieH IUKYISIPHOCTD MPSAMBIX U bubmuoreka [IOK
mockocTeil" u "YTibel MeX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TIOCKOCTSIMU"
[loHsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOTOTPaHHUKA,
bubnmnorexa LIOK
45 BBIITYKJIBIE U HEBBIITYKJIBIE

MHOTOTPAaHHUKHU; pa3BEPTKA
MHOTOTPAaHHUKA

https://m.edsoo.ru/2d24e873

[Tpu3ma: n-yronpHas mpu3Ma; rpaHu 1
OCHOBaHUS IPU3MBL; IIpsIMast U

/

o
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LOKYMEHT MO
anek TPOUH BN TS A PEE R PH3MP!

HAKJIOHHAs IQPPBMLI; GokoBast 1 )
UCAH

bubnunorexa LIOK
https://m.edsoo.ru/b4ad63ad

HaR
1 2Z607FIFEC395A2E3COFFB7C .
05.02.2026 TARK K IGYAIICI 1 €TO CBONCTBY
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bubnunorexa LIOK
https://m.edsoo.ru/8a7be683
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49

50

[Mupamuya: n-yrojapHas MupaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas M MOJTHAS IOBEPXHOCTD
NUPaMHU/Ib; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBUIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBHIIBHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IPU3Ma
Y TIpaBUJIbHAS MUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenne o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
J0AEKadIp U UKOCAdP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0as

bubnunoreka LIOK
https://m.edso00.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOUKH,
MIPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPUU B IUPAMHUJAX,
napajuleJIenunenax, NPaBUIbHbIX
MHOTOTpaHHUKAX

Briunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&éOpa, AMaroHamu,

YTJIBI

bubmmoreka [IOK
https://m.edsoo.ru/b9e777d9

but6mmoreka [IOK
https://m.edsoo.ru/6¢cdbecef

[Tmomaae 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTHU MPSAMOM

/

o

53
OOKY
SNIEKTP

MIPU3MBI, TUIOMIA/Ib OCHOBAHUH, \

%ﬁg&ﬂ%%@%ﬂ MOBEPXHOCT]

QBIRRH fiRACbio

~

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157
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IIOBEPXHOCTH NPABUIIBHOM

InmupaMubl, TCOpEMA O ILIOIIaAN

OOKOBOM IMMOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

/

MTAPaAMUIBI
55 KonrponsHas pabora no teme Bbubmuoteka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
bubnuoreka [{OK
n .
26 onsTHE 00 00HEME https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
37 Omem ipavib: https:/m.edsoo.ru/235171b3
N bubnuorexa [{OK
>8 O6HEM mupamus! https://m.edsoo.ru/f47dfefd
" bubmuoreka [JOK
59 O6bEM mapami el https://m.edsoo.ru/79¢10312
N bubnuoreka [IOK
60 O6bEM mapami el https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubnuoreka [{OK
2
6 O6nEém npH3MEL https://m.edsoo.ru/1e053890
N bubnuoreka [{OK
63 06
DM TIPHIMET https:/m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoteka LIOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIECHNE
. N
CHCTEMaTU3a 3SHAHUU. b K
65 nor:yg’EﬁTMnaﬁnuﬁélAﬁ i hH6JT/P/I°Te§a 1o 008bedad
aNEKTPORHBFHBTITHCEE Ups://m.eQs00.MPebeda
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLusl 3HAHU.

66 Brluucnenue paccTosiHUM: MEXy | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MIOCKOCTH, MEXKIY
CKPEUIUBAIOIIUMHUCS TIPSIMBIMU
67 HroroBast koHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAHHH.
Brruncnenue yrioB: MexT
68 CermHBanmeHcs{ Hp?[MIiMI/I, 1 Bubmiorexa OK
. https://m.edso00.ru/56765e8b
MEXy NMPSMOU U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
MIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME

/

o

~
OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
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KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Konrpoabnbie IIpakruueckue A p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
bubnuoreka [{OK
1 IUaMeTp; TUIOMNIAlb TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepsr
Bsaumnoe pacnonoxenue chepsl 1
bubnunoreka LIOK
2 MJIOCKOCTH; KacaTellbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3oOpaxkenue cdepsl, mapa Ha | bubmuoteka [IOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15{7f2
Hunuuaapudeckast TOBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIECKOM | bubnmnoreka [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnmnoreka [JOK
IUIoIIas OOKOBOM M IOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3006pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka muuHapa.

6 CeueHrs TUINH pa (rmocxocnio 1 bubmorexa LIOK

1 — 1D ’ https://m.edsoo.ru/016e25eb
nokyMEBYASERVCAH.
SNEKTPOISAGHHE ALY CH HnHHpa)
bubnmoreka [JOK
1 7607F1FEC3IARAZEOKAR THBEPKAOCTD, 1 HDIHOT 1

https://m.edsoo.ru/c94ba09b

o

Bnageney KyHu Mana KOpbeeHa
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o0pa3yromnre KOHUIeCKOn
MMOBEPXHOCTH, OCh ¥ BEPIIIUHA
KOHHYECKOM IMOBEPXHOCTH
Konyc: ocHOBaHue U BepIIKHA,
8 o0pa3yrolas U 0Ch; IJIOIAIb bubmmorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJIHOW MTOBEPXHOCTH
VYceuéHHbIN KOHYC: 00pa3 He 1
9 BBICOTA; OCHOBaI:Ha u goxzf;[l bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
10 Ceuenus koHyca (IIOCKOCTBIO, bubnunoreka [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MIJIOCKOCTBIO, TPOXOJISIIIEH Yepe3
BEPIIUHY)
1 KoMOunanus ten BpaiieHus u bu6nmorexa LIOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO
12 cdepsl; cdepa, BMcaHHAS B bubmuoreka [IOK
MHOT'OIPaHHHK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpalIeHUs
13 [Tonsitue 06 06BéMe. OCHOBHBIC but6mmoreka [IOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03fb7
N bubnuotexa [JOK
p 14 OObEM LmHHIpa, KORyca https://m.edsoo.ru/5513d87b
\
o 15 AOKYMEGHEN QEPMCADIas cheph bubmmnoreka LIOK
3EKTPOHHOM NOANUCHIO https://m.edsoo.ru/d189bde2
CepTudukat OE4 2 7FIFEC3TH6 46688 BEGAREMPOCTPAHCTBE. bubmorexa [IOK
OencTteuteneH ¢ 05.02.2026 no 01.05.2027 https://m.edsoo.ru/810cfleb
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CoOTHOILIEHUS] MEXKTY TUIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMHU
MOIOOHBIX Te
17 KonrponsHas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha nimockocTH U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefc1b
bub K
19 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB uommoreka O
https://m.edsoo.ru/23f4f089
bub K
20 YMHOKEHUE BEKTOPA HA YUCIIO uommoreka T10
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém Bu6 OK
21 HEKOMIUIAHAPHBIM BEKTOPaM. nomorexa L
n https://m.edsoo.ru/a28fd74e
paBWIIO Napasuiesenunena
Pemrenue 3amau, cBA3aHHBIX C BuG OK
22 IIPUMEHEHUEM IIPAaBUII JCHUCTBUN C nomorexa L
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINA METOT Eus OK
23 IIPU PELICHUN F€OMETPUYECKHUX nommoreka I
https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronbHas cucreMa
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [IOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edso0.ru/48db7058
3a/1auyd B KOOPJAMHATAX
+ Vron Mexay BeKTOPAMY bubnunorexa LIOK
NOK Mqﬁgmﬁﬁeﬂeﬂme BEKTOpPOB https://m.edsoo.ru/725effc4
0 LPNNEKTPOBHHOIROAIMDIHOCH ALY Bu6morexa [IOK
CepTudnkat 0E42607F1FECIIIRMRIME FRIAQSKOET MU https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

bubnunoreka LIOK

/

27 "Bextopel K?OPHHHMH B ! https://m.edsoo.ru/77c22fcS
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
)3 cuctemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
IJIAHUMETPUHU
[ToBTOpenue, 0000IICHNE 1
79 cucrtemaTusanus 3HaHui. OCHOBHBIS | bubnuoreka [{OK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
bubnuoreka [{OK
30 HroroBas KoHTpoOJIbHAS paboTa 1 hitps//m.cdsoo.ru/ec24dfc?
[ToBTOpenue, 06o00IIEHNE U
31 CUCTEMaTHU3aIlis 3HaHUH. 3a/1aun | bubmuoteka [JOK
IUITAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efeQ
perieHus
[ToBTOpenue, 06o0IIEHNE U
1 cHUcTeMaTH3aIvs 3HaHUK. 3a1aun | bubnuoreka [{OK
IUTAHUMETPUN U METOIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpeHue, 06001IeHNE 1
13 cucreMmaru3anus 3Hagnii. OCHOBHBIE 1 bubnunoreka LIOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
34 ﬂOKVMl_IIE(I)-lla%O SHHF?M%%Smemfe uo) ] bubmuoteka [JOK
0 ANEK TP UG M AR HAHA I https://m.edsoo.ru/f465d10e
OBLIEE KOJMYECTBO YACOB I10
CeptugmkaT 0E42607FIFEC395A2E3COFFB7CIBEOF2 34
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od HBOh
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3NEKTPOHHOM NOAMUCHIO
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

/

10 KJIACC
Kon .
IIpoBepsieMble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUKA, MPSMAasi, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CIICJICTBUS U3 HUX MPHU PEIICHUHU
' TreOMETPUUYECKUX 3a7a4
73 OnepupoBarh NOHATHSAMHU: MAPAUIEIBHOCTh W MEPHEHIUKYISIPHOCTh
' HPSIMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aMMHOE PACIOJIOKEHHE MPSMBIX U TIJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATHSMU: JIBYTPaHHBIA YTOJ, TPAHU JIBYTPAHHOTO YIJIa,
7.5 pedpo ABYTpaHHOTO yriia, TUHEHHBINA YTOJI IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTpaHHOIo yria
p OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHThl MHOIOTPAaHHUKA, TPaBUIIbHBIN MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajieNIenume, Ky0)
KnaccudumupoBaTh  MHOTOTPAaHHHWKH, BBIOMpas OCHOBAaHHS  JJIA
- knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' NMpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE ©  HAKJIOHHBICE TIPHU3MBI,
napaieenune/ibl)
79 OnepupoBath MOHATUSMU: ceKymias MJIOCKOCTB, CEUYeHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh TPHUHIUIBI  MOCTPOCHHUSI CEYCHWH  MHOTOTPAHHUKOB,
' HUCIIOJIBE3YSI METO HYIEIOB
HT NOANMCAH
o 3 ﬂEKTI?Qh—IHOlZ no APy CeUCHMsA| MHOrOTPAHHHKOB METOJOM  CIICJIOB, BBIMOIHATH
CepTuduKaT OE42607FIFEC395A2E3 CJFFégalfé%%If_[EIe) TUTOCKHE YEePTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUryp:

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
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BU/I CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOXIEHUE T€OMETPUUYECKUX BEIUYHH [0 00pasiam
WIA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI NP
pELIEHUH CTAaHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXAY ABYMSI TOUKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPECIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUIYCCKUX BCIUYHH I10 o6pa3uaM
WM aJIropuTMaM, MPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOAbI IIPpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHCIICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IIPAMBIMH, MCKIAY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucnsate 00bEMBI M IUIONIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYII, BBIYHCIISATH COOTHOIIICHHSI
MEXITY IUIOMIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB NMOHATUAMU:. CUMMCTpPHUA B IIPOCTPAHCTBE, LCHTP, OCb U

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

N3Bnekarp, mpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTaBICHHYIO Ha
yepTexax U PUCYHKAX

[Ipumensaty reomerpuueckue (akThbl JUIsI PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJAararwlliuX HECKOJIBKO IIAroB PELICHMS, €CIU YCIOBUS
MIPUMEHEHUs 3a1aHbI B IBHOU (popme

[IpumensaTs mnpocTelime MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUHU CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoJac u

JKHU3HH, paCliIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTydYeHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PeabHbIe
CUTyallud M TPHUMEHATh H3YyYEHHbIE MOHATHS B IIpOLECcCe MOMCKa
pelieHns MaTeMaTHYECKU copMyIupoBaHHON pooIeMBl,
MOJICJINPOBaTh pPeabHbIE CUTYallMH Ha sI3bIKE T€OMETPHUH, MCCIIEN0BATh

IIOCTPOCHHBIC MOJCIIM C HUCIOJB30BAHUCM TI'€OMCTPHUYCCKUX MOHATHI U

/
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11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHIATUSIMU: UIMHIPUYECKAsl TTOBEPXHOCTH, 00pa3yolne
6.1 LWIMHJPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKAs IOBEPXHOCTb,
' oOpa3ymomue KOHHYECKOHM  IOBEPXHOCTHU, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE pacrioiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: [IAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BbICOTA CETMEHTA, LIApOBOI CJIOW, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI W MUIOIIAAM TOBEPXHOCTEH Tel BpalleHUS,
. FEOMETPUUECKUX TeJl C MPUMEHEHUEM QopMyIT
OnepupoBaTh MOHATHSAMH: MHOTOTPaHHHUK, BIHCAaHHBIM B cdepy u
6.7 OINMCAaHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
63 BbIUMCHATE COOTHOWIEHHMS] MEXIYy IUIOMIAJAMH TMOBEPXHOCTEH W
' 00bEMaMH TOOOHEIX TEI
. N3o6paxath n3ydaemble QUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BeIMONHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel

BpalCHUA

6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MNpPEICTaBICHHYIO Ha

4epTeKax U pUCyHKax

/

O

CepTtudukar OE4
LeicTBuTeneH ¢

HpumeHsTr—eoMTpUUeCcKie (aKThl IS PELUICHUS CTEPEOMETPHUECKUX

OOKYMBHT NOAMAGHH NPEANONargiolnX HECKOJbKO IIarOB PELICHHS, CCIH YCIOBHUS
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BbINONMHATE [EUCTBUSI CHOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB M
6.14 YMHOXEHHUSI BEKTOpa HAa YHUCIIO, OOBSACHATh, 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, KOOPJIMHATHI BEKTOPA,
' Yrojl MEXJIY BEKTOpAMH, CKAAPHOE IMPOU3BEIACHHUE BEKTOPOB,
KOJUJIMHEAPHBIEC U KOMILJIAHAPHBIE BEKTOPBI
Haxonute cymmy BEKTOPOB M NPOM3BEACHUE BEKTOpPAa HA YHUCIO, Yroji
6.17 ME¥XK]ly BEKTOpaMH, CKAISIPHOE MPOU3BEICHUE, PACKIAAbIBATH BEKTOP MO
JIBYM HEKOJUIMHEApHbIM BEKTOpaM
6.18 3aiaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemate  mpocTeiiiime reoMeTpUYECKHE 3aJlaud  Ha [PUMEHEHHUE
' BEKTOPHO-KOOPAMHATHOI'O METO1a
Pemrate 3amaum Ha J0Ka3aTeNIbCTBO MaTEMaTHYECKHUX OTHOIICHUH H
6.0 HaxXO0JKJICHHE TeOMETPHYECKUX BEIUYMH MO oOpasliaM WM ajiropuTMam,
' NPUMEHSIE  W3BECTHBIE  METOABl NPU  PEUICHHH  CTAHIAPTHBIX
MaTeMaTHYCCKHUX 3a7ad
621 IIpuMeHATh mpocTEHIIME NPOrpaMMHBIE CPEICTBA M JIJIEKTPOHHO-
' KOMMYHUKAIMOHHBIE CUCTEMBI P PELICHUN CTEPEOMETPUUYECKUX 3a1a4
6.2 [IpuBOAMTE MpUMEPHI MATEMATUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U
' JKW3HU, PACIIO3HABATh IPOSIBIEHNUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
IIpruMensATh TMONyYEeHHBIE 3HAHUS HA [PAKTUKE: aAHAJIU3UPOBATh
peanbHbIE CHUTYallUM W TNPUMEHSATh H3YyYECHHBIE MOHSATHS B IPOIECCE
MOWCKA pEIICHUS MaTeMaTHUeCKu COpMYTUPOBAHHOW MPOOIEMBI,
6.23 MOJIETTUPOBATh PEAJbHBIE CUTYAIlMU Ha SI3bIKE F€OMETPUH, UCCIET0BAThH
IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM I€OMETPUUYECKUX IOHATHU U
TEeopeM, amnmapara ajareOpsl, pemaTh MPaKTHIECKUE 3a71a91, CBI3aHHBIC C
HaXO0XJEHUEM I'€OMETPUYECKUX BEIIMUUH
s 2
OOKYMEHT NOAMUCAH
0 9NEKTPOHHOW NOANUCHLIO
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

7.1

7.2

I'eomerpus

OcHOBHbBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue OpsAIMBIX B IPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuieibHble U CKpeluBaromuecs mnpsimeie. [lapamnensHOCTh MPSMBIX U
MJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble TPsIMBIE B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh HPSAMOM M IUIOCKOCTU. YTUIBI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXKIYy TpPSIMBIMH B IPOCTPAHCTBE.
[TapanneabHOCTh MIOCKOCTEN: MapallesibHbIE MJIOCKOCTH, CBOMCTBA MapalieabHbIX
mockocteit. [Ipocreiimme mpocTpaHCTBEHHBIE (DUTYPHI HA IUIOCKOCTH: TETPadp,

KY6, napajijieJICnuIic [, IOCTpOCHUC CedYeHUI

7.3

[lepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIbHBIC U IEPIEHANKYISIPHBIE K ITIOCKOCTH, PU3HAK
NEPIEHANKYJIAPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YroJd MEXAy TMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT MpPSMOM [0
IUIOCKOCTH, MPOEKIMUS (PUrypbl HAa TUIOCKOCTh. [leprneHauKynspHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX  IUlockocte. Teopema o  Tpéx

NEPpNCHAUKYJIApax

7.4

[TonsiTHe MHOTOTPAaHHHMKA, OCHOBHBIE D3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIBIE H
HEBBIMMYKJIBIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaH M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U

IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapauienenumen, NpsMOyTroiabHbIN apalIeIeIUIIC]

/
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7.5

7.6

7.7

[IPaBUIBHOIO MHOIOIPaHHUKA, MPaBWIbHAsA IpPU3Ma M MPaBWIbHAsA NUpaMUIA,
IIpaBWJIbHAs TPEYrojbHas NMUpaMUAA U IPaBUIBHBINA TeTpalap, Ky0. Ilpencrasnenne
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJCKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI U TUPAMUBI

CumMeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMPAMUJIAX, NAapauICICIUIIEIaX, TPABUIBHBIX

MHOI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW MOBEPXHOCTH WU TMOJHOM MOBEPXHOCTU MPSIMOM NPHU3MBI, IUIOIAAb
OCHOBaHHH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HNOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLaIu

yceu€HHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOMICHUST MEXKAY TUIOMIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI MMOBCPXHOCTD, o6pa3yfoume I_[PIHI/IH,Z[pI/I‘{eCKOP’I MMOBCPXHOCTHU, OCb
IIHJIHHI[pI/I‘IGCKOfI ITOBEPXHOCTH. HI/IHI/IHJIPI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYECKOi ToBepxHOCTH. KOHyC: OCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
Ionaab OOKOBOM M TIOJHOW MOBEPXHOCTH. YCEUEHHBINM KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: HeHTp, paauyc, AMaMeTp, Iiouaab NoBepxHocTu cheprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

I/I306pa)KCHI/Ie TCJI BpalllCHUS Ha IMJIIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBINA

okoJio cepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPaIlleHUs

/
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6.7 Ilonobuble Tena B mpocrtpaHcTBE. COOTHOIIEHHS  MEXIAY  IUIOIIAIAMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI
6.8 Ceuenuss nuiuHapa (MapajuiebHO W TEPIEHIUKYISIPHO OCH), CEUCHUS] KOHYcCa
(mapasnienbHOEe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUCHUS I1apa
Bekrop Ha miockoctd u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3nokeHue BEeKTOpa Mo TpEM HEKOMILIAHAPHBIM
BektopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimue 3agaun B KoOpAuHATax. YToan Mexay BekTopamu. CkaisipHoe
MPOU3BEJICHUE BEKTOPOB. BBIUMCIEHUE YIIIOB MEXKIY MNPSIMBIMA U TUIOCKOCTSMH.
KoopanHatHO-BEKTOPHBINA METO/I ITPU PEIICHUU T€OMETPUUYECKUX 3a/1ad
4 N
0 AOKYMEHT MOAMNUCAH
SNIEKTPOHHOM NOAMUCHLIO
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
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BeposATHOCTDL U CTATUCTHKA
HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «BepoATHOCTP M CTaTHCTHKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB paszpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOrO0  00pa30BaTENILHOTO  CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl oOecriedMBaeT OBJIAJICHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISIFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LETOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1mKoibl. Kypc mpegnazHadueH mjis (popmupoBaHusi y 0OO0ydaroumuxcs
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4allHBIX COOBITHM, BEJIUYUH U
npoieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYaIluxcs O
METO/IaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CojaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHUMW, MMOJTYyYECHHBIX MPHU
M3y4YEHUH KypCca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE MPEJICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX HIPUMEpPaX, CIOKETHI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTcTBMM C yKa3aHHBIMH LETISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IKOJIbI Ha 0a30BOM YPOBHE BBIJICICHBI
CJIEYIONTUE OCHOBHBIE cojiep)KaTenbHbie JUHUU: «Ciy4ailHbie COOBITHS W
BEPOSTHOCTUY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHylo d4acTp Kypca 3aHHMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PACIPEICNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKA3aTeJIbHBIM ¥ HOPMAJIBHBIM PACIPEICIICHUAMMU.

Copnepxanue suHMM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT

/
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OCHOBOU\EIT %ﬁpﬁlﬁ[ggﬁaﬁnﬂ npeECTaBHeHI/II/I O DPacIpeiesIeHUH BEPOATHOCTEU
MSAEKT BHARSIAY HrAOBIRYHBIX BEJIMYMH, a TAKXKE 3Ta JIMHUS HEOOXOaMMa Kak
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JCHCTBYIOIIETO B TPUpPOAE M OOIIECTBE M HMMEIOMIET0 MaTeMaTHYeCKyIO
dopmanuzarmio. Cam 3ak0H OOJIBIIUX YHCEN MpeIJiaraeTcsi B 03HAKOMUTEIbHOM
dbopMe ¢ MUHUMAaNTbHBIM HUCIIOJIb30BAHUEM MAaTEMAaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMHU,
aKIEHTUPYIOT BHHMAHUE IIKOJFHUKOB HA OMUCAHUM M W3YUYEHUHM CIy4alHBIX
SBIICHUI C MOMOIIBI0 HEMPEpPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
MO0Ka3aTeIbHOMY W HOPMAJIbHOMY pacIlpeneseHUsIM, TIPU 3TOM MpeArnoaaraeTcs
O3HAKOMHUTENIFHOE W3yuYeHHe Mmarepuaiga 0e3 [10Ka3aTeNbCTB MPUMEHIEMbIX
(haxToB.

MECTO KYPCA B YYHEBHOM IIVIAHE

Ha wusyuenue kypca «BepoATHOCTP W CTaTUCTUKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.

4 R
JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBieHne MOaHHBIX C TOMOIIbIO Tabnui u guarpamMm. Cpeanee
apu(pMeTuyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIEE 3HAYCHHUS, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMH.  BepodATHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: IIEpeceUeHUE, 00bEIMHEHUE, IPOTUBOIOJIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

VYciloBHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMmenTa. dopmyra nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucio
coueranuid. Tpeyronsnuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCNIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITaHUNM 10 mnepsBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. IIpumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEpUCTUKUA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTHU4YECKOe
OKUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuMeHeHUs
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOM CiyyaliHOUM BelWyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BeJIMYMH. MaremaTuyeckoe OXUIaHUE U
JUCTIEPCHUsl TEOMETPUYECKOT0 U OMHOMHUATIBHOIO paclpeaeeHui.

3akoH OOJIBIIMX YHCENI M €ro pojib B HayKe, MPUPOAEC M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEOBAHUM.

/
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IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (hYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONW MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax

SKOHOMUKHU.
JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCHICKOTO HapoJa;

C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, ATHUYECKOrO0  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTBIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHuH, paccyKICHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PDusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOU
JEATEIbHOCTBIO.

TpynoBoe Bociutanue:
HUEM LIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K

Q pasAREMMEHT E%EMAH%)O@GCCHOHMLHOIZ NEATENFHOCTH,  CBA3aHHBIM  C

AJIEKTPOHHOWU NMUCb o
MAaTCMAaTUKOU MW C€C IPUIOKCHUAMHK, YMCHHUCM COBCPIIATH OCO3HAHHBLIU BBI60p

Ceptioukar 0E4@§@§§§§%%ﬁ§8ﬁ%§§ﬁ%BEﬁszeanmoBHBaTb COOCTBEHHBIE JKM3HEHHBIE IUIAHBI;
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TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

C(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHl, MMOHUMAHUEM BIUSHUS
COIMAITBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEH Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHA i1 PEIIeHUS 3aaad B
o0JacTh OKpyKawIeld cpeapl, IIaHUPOBAHUS TIOCTYNIKOB M OLEHKH UX
BO3MOYHBIX MTOCJIEJICTBUM VISl OKPYKAIOLIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOM JesTEIBHOCTHU, STAroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [MBWIN3AIMN; OBJAJACHHEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  noznasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCS (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OMpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:

TENbHBIC, C€IWHHYHBIC, YacTHBIC M OOIIue;
LOKYIMEHE RIQQMMCAH

3NIEKTPOHHOW NOANMUCHIO
e BBIABIIATH MATCMATUUYCCKHUC BaKOHOMepHOCTI/I, B3aUMOCBI3U n

CepTnoukat 0E42607F1FEC;%@&%%%%%Y&'BE&FQ@%MX, JAHHBIX, HAOJIOMEHUSAX M YTBEPXKICHUSAX;
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npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUNA (MPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHPYIOUIHME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

IPOBOTUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH JepuIUThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHHBATh HaAE&KHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.
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2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelicmeus, 0Oecneuusarom
ChOPMUPOBAHHOCTIG COUUATLHBIX HABLIKOE 0OYUAIOWUXCA.
qbﬁ?%; MEHT no,qnmcﬁﬁ—l yaaouf
aneIBBISIEA o nNMChIO




BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 110
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC Ha MOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHSIMH JIPYyTUX
YYaCTHUKOB JHaliora, oOHapyXMBaTh Pa3jM4yMe€ U CXOJCTBO IO3UILIMIA; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NIPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, paclpeieIATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmaus, obecneuusaom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusamnus:

COCTaBJIATh IJIaH, aITOPUTM PELICHHs 3a/1a4i, BHIOMPATh CIIOCOO pelIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX

/
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e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBSCHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHMS PE3YJbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTrh  MOHATHSAMH:  cpeaHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CiIy4dailHOe
coObITHE, DJIEMEHTapHOE COOBITUE (DJIEMEHTAPHBIM HMCXOJ) CIy4allHOTO OIBITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaxXOJIUTh W CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YUYCHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHS: TIEpPECEUEHHE M OOBEAMHEHUE
JAHHBIX  COOBITHM, COOBITHE, TPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jisepa u GopMylioN CI0XKEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MpaBUJa YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

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

OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABUCHUMBIE HCIIBITAHUS, CEpUs
UCIIBITaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN J10 IEPBOTO YCIEXa; HaXOIUTh BEPOATHOCTU COOBITUH B
CEpUHU UCTIIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpeeliCHue
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTH  3HAUYEHUW  CIIy4YallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C TIOMOIIBIO JUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OXKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPUMEHSIETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIUTH

/

O

MaTeMRAFKHEEAAB ABHER S 1O naH‘ﬁ OMY pacrpe/IeCHHIO.
SNEHOHHOPENOMBACEKS O 3aKOHE OOJIBIINX YUCE.

Ceprnoukar 0E42607FFAMEER TERSBEARAIEENEG O HOPMAIILHOM PaCIpe/ICICHUH.
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TEMATHYECKOE ITJNTAHUPOBAHHUE
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10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM nudpoBbIe
Ne i/ P Konrposbnbie IIpakTHyeckue (1ubp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcbl
| [IpencraBieHue JaHHBIX U OMUCATEIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
i i bu6mmoreka [IOK
2 OIBITHI C PABHOBO3MOKHBIMU 3 1
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU UCXOJaMHU
3 Onepanuu HajJ COOBITHUSAMHU, CIIOKEHUE 3 bubnnorexa [JOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
VYciioBHast BEpOATHOCTD, IEPEBO
4 CIIy4alHOTO OmbITa, (hOpMyJia MOJIHON 6 bubmmorexa [IOK
ya » DOPMY . https://m.edsoo.ru/eQb7b0f1
BEPOSITHOCTH W HE3aBUCUMOCTH COOBITUI
bu6nmoreka [IOK
5 Dneme OMOHHATO 4
JIEMCHTBI KOMOMHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocae0BaTeIbHBIX UCITBITAHUN 3 1 bubmorexa [IOK
P A https://m.edsoo.ru/e0b7b0f1
7 Cny4aitHple BeTUUYMHBI U PacIpeaCICHUS 6 bubmorexa LHOK
e pactipelt https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [IOK
8 0600 7 5 2
ODTICHHC 1 CHCTEMATHSATHA SHARHH https://m.edso0o.ru/e0b7b0f1
OEIOK¥ENENTITUHATBOAHA COB I10 I[POT'PAMME 34 2 2

3NEKTPOHHOW NOANUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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11 KJIACC

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

- vy

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MareMarnueckoe 0KHIaHue CIy4YaiiHON 4 bubnnoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbecSdcl
) Jucnepcrs u CTaHIapTHOE OTKJIIOHEHUE 4 | bubnuorexa [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5tbeSdcl
bu6mmoreka [IOK
3 3 0 3 1
AKOH DOIBIIIX HHCe https://m.edsoo.ru/5fbecSdcl
4 HenpepsiBHbIE CiydaliHbIE BEITMYHUHBI 5 bubnnorexka [HJOK
(pactipenenenus) https://m.edsoo.ru/5tbe5dcl
bu6mmoreka [JOK
5 H 2 1
OPMATBHOE pacpeaerieni https://m.edsoo.ru/5fbcSdcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
cHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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

/

10 KVIIACC
KosnyecTBO 4acoB JIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Konrpoabnbie IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| IIpencraBpnenne faHHBIX C 1 bubnnoreka [JOK
MTOMOIIBIO TAOJUI] ¥ TUarpamMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbllee U By OK
HOIHOTEKA
2 HavMEHbIIIee 3HaYCHUs, pa3Max, 1 s
https://m.edsoo.ru/dd00738d
JUCIIEPCHS], CTAHIAPTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIlee U BuG OK
HOIHuoTEeKa
3 HavMEHbIIIee 3HAaUCHU s, pa3max, 1 s
https://m.edsoo.ru/98645f6¢
JUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIbIIIee U EuG OK
HOIHoTEKA
4 HAaMMEHBIIIEE 3HAYEHHUS], pa3Max, 1 1
https://m.edsoo.ru/7c¢9033a8
JUCIIEPCHS], CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB
CayyalHBIE DKCIIEPUMEHTHI
5 HHBIC COGBIT}FI 1 bubmmorexa TOK
o no Kymgﬂ’ilﬁ{%ﬁr‘f WEAN s ' : https://m.edsoo.ru/347¢ 1678
3NEKTPO R CR RO T (MCXGAbI
Ceptugukar OE4ZB07FIFEC39BAPEACABEDE QIBFGAZHOTO COORITHS. 1 bubnnorexa LIOK
OencTteuteneH ¢ 05.02.2026 no 01.05.2027 https://m.edsoo.ru/64d75244

Bnageney KyHu Mana KOpbeeHa

o
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BeposiTHOCTH COOBITHI B OIBITax C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.

bubnmmoreka [IOK

/

7
[TpakTudeckas padbora https://m.edsoo.ru/Se8fa94a
Onepanuu Haa COOBITHSMHU:

g nepeceyeHue, 00beAMHEHNE bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. [Inarpammsl Ditnepa
Onepanuu HaJ COOBITHSIMHU:

9 nepeceyeHune, 00beAMHEHNE bubnnoreka [JOK
COOBITUH, TIPOTUBOITOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHd. Jlnarpammsl Jitnepa

b K
10 dopMyiia CI10KEHHUS BEPOSTHOCTEN nomotexa LO
https://m.edsoo.ru/3057365d
YcnoBHasA BEPOSTHOCTD. Bi6 OK
11 YMHOXEHUE BEpOSATHOCTEN. [lepeBo nomoreka L1
. https://m.edsoo.ru/9a408d25
CIIy4alHOTO HKCIIEpUMEHTA
YcnoBHas BEPOSTHOCTD. Bu6 OK
OTeKa
12 YMHOXkeHUE BEpOSITHOCTEN. [lepeBo nomorexa L
. https://m.edsoo.ru/ble76d3a
CIIy4ailiHOT O DKCIIEPUMEHTA
VYcioBHas BEpOATHOCTb. EuG OK
13 YMHOXEeHUE BeposATHOCTEN. JlepeBo nommorexa [
. https://m.edsoo.ru/47tb6b1 1
CIIy4ailiHOT O DKCIIEPUMEHTA
b K
T4 MPOpMyITa MOJIHOW BEPOATHOCTY H6J?HOTeKa 1o
0 [OKYMEHT NOAMMUCAH https://m.edsoo.ru/15941bec
bubmuoreka [IOK
1?”EKT"OEHB'MEE%FM&P&%OHHOCTH Homtorerka 1

CepTugukat OE

Oencteutened ¢ 05.02.2026 no 0 05.2027
Bnageney KyHu Mana KOpbeeHa

o

https://m.edsoo.ru/a9ec13c8
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/

16 ®opmysa NOIHONW BEPOATHOCTH. Bbubmuoteka [JOK
He3zaBucumsble coObITus https://m.edsoo.ru/e3ddSac9
bubnunoreka LIOK
17 K 0
OHTpOIbHAR paboTa https://m.edsoo.ru/29dc6cb9
13 KomOunaTopHoe mpaBuio bubmunoreka [JOK
YMHOXKEHUSA https://m.edsoo.ru/2270cf70
bubmuoreka [{OK
19 I1
CPECTAHOBKH H aKTOpHas https://m.edsoo.ru/d58ce6d1
bubnunoreka LIOK
20 Yucno coueraHunt
E https://m.edso0.ru/7904dfb0
71 Tpeyronsnuk Ilackamsa. @opmyna bubnuoreka [IOK
ounoma Herorona https://m.edsoo.ru/fa47998f
bunapHbIi Cl1y4alHBII OIBIT
UCIIBITAHUE), YCIIEX U HeyAaua.
22 glezaBHCHML)Ie};IcanaHHZHCe us bubmmorexa [IOK
o p https://m.edsoo.ru/2e12368
HE3aBHCHUMBIX UCIIBITAHUN 10
IIEPBOTO ycrexa
23 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnuoreka [IOK
bepuymin https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bu6muoreka [IOK
HCIIOIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4alSal4
TaOJIAILL
but6mmorekxa [IOK
2 .
> Caysiaiinas BennHa ~ https://m.edsoo.ru/639be9aa
»6 LOKYMEIFHRTEHIpEAgPoATHOCTEH BuGamorexa LIOK
SNEKTPOHKRYPRMYZ PR4CRIACTICHIS https://m.edsoo.ru/6dc7{f39
CepTugukar 0E£L2%707F1FEC 39@%&#@9@?’@@6@?“6 bubmmoreka [TOK

Oencteutened ¢ 05.02.2026 no 01.05.2027
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CIIy4aiHBIX BEJINYUH https://m.edsoo.ru/51b7ed5f
73 CymMmma u mpou3BeicHUE | bubnmnoreka HOK
CIIy4alHBbIX BEJINYUH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeneeHUA, B TOM
29 qlfcne 12301\};& I/II)‘ISCKOC H 1 bubmorexa [IOK
P https:/m.eds00.ru/91e08061
OMHOMUAJILHOE
ITpnMepsl pactipeieneHuii, B TOM
30 tH/II)CJIE: feo:;eT I/I:I)‘{eCKOG H 1 bubmorexa [IOK
P https://m.edsoo.ru/5afffO5f
OMHOMUAJILHOE
31 [ToBTOpenue, 0000IICHNE 1 | bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpEeHME, 0000IIEHNE 1 1 bubnmnoreka [JOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/e0l1a3dc4
bubmnoreka IIOK
n 1
33 TOrOBasi KOHTPOIBH paboTa https://m.edsoo.ru/a985ae79
34 IToBTOpenue, 00001IEHNE U | bu6mmoteka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 34
ITPOI'PAMME
/
OOKYMEHT NOANMMUCAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgponbie
Tema ypoka Kontpoabnsle IlpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[ToBTOpEHHE, 0000IICHUE,
CHUCTEMaTH3aIlus 3HAHHUH.
. bubmuoreka [JOK
1 CrnyyaliHble ONBITHI U BEPOSATHOCTH 1
. . https://m.edsoo.ru/430d330a
ciy4aiHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIBITAHUN
[ToBTOpEHHE, 0000IICHUE,
CHUCTeMaTHU3aIvs 3HaHW.
. bubmuorexa [JOK
2 CriyyaliHble ONBITHI U BEPOSATHOCTH 1
. . https://m.edsoo.ru/a573a292
ciy4aiHbIX coObITHi. Cepun
HE3aBHCUMBIX MCIBITAHUN
[ToBTOpenwue, 06001ICHNE,
CHUCTEeMaTHU3aIvs 3HaHU.
. bubmuoreka [JOK
3 CrnyyaiiHble ONBITHI U BEPOSATHOCTH 1
. . https://m.edsoo.ru/07a5e861
ciy4aifHbIX coObITHil. Cepun
HE3aBHCUMBIX MCITBITAHUH
[ToBTOpeHnue, 060061ICHNE,
CcHUCTeMaTH3aIvs 3HaHW.
. bubnmoreka [JOK
4 City4aifHbIe OIIBITHI U BEPOSITHOCTH 1
. . https://m.edsoo.ru/32bc29bf
ciy4aifHbIX coObITHil. Cepun
4 HE3aBUCUMBIX HCIBITAHUHA
y
AOKYMEHTIORIMEA o
9NIEKTPOHHOU MNCb bubmuoreka [JOK
5 MaTeMaTH4YECKOTO OXKHUIAHUS 1 httose/fm ed /ea27084d
PpS://m.edsoo0.ru/ea
CEE)TM(DMKET 0E42607F1FEC 39%5%%%5 &Wgﬁeﬂ)
OencteuteneH ¢ 05.02.2026 0 01.05.2027

Bnageney KyHu Mana KOpbeeHa

o
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MareMaTudeckoe OKNJaHHUC CYMMBI

bubmuorexa [JOK

/

6
CIyYalHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
MaremMaTH4EeCKOE OKUIaHUS
7 T€OMETPUUECKOr0 U bubmorexa LOK
P o https://m.edsoo.ru/20de2fc2
OMHOMUATIBHOIO pacrpeaeaeHui
MaremMaTHdecKkoe OKHIaHue
bubmuorexa [JOK
8 TeOMETPUYECKOT0 U
. https://m.edsoo.ru/17b0e769
OMHOMHUAIBHOIO pacrpeaeaeHuil
9 Hucnepcus u cranzapTHoe bubnuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHME https://m.edsoo.ru/bf78aad6
1 Jlucniepcun reoMeTpU4ECKOro U bubnuoreka [IOK
OMHOMHUATIBHOIO paclpeaeIeHUs https://m.edsoo.ru/4b5a495¢e
IIpakTHyeckas padbora ¢
12 anoanBaHHel?w 3JIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
TaOJIHIL
13 3aKoH OOJBIITNX YUCE. bubnuotexa [JOK
Br100pouHBIif METO] UCCIIETIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKoH OOJBIITNX YUCE. bubnmorexa [JOK
Br160pouHBIN METO CCIICTOBAHUMA https://m.edsoo.ru/cf23b369
[IpakTudeckas pabora c
15 HCITOJIb30BaHUEM DJIEKTPOHHBIX bubmorexa LHOK
P https://m.edsoo.ru/6¢c1d11a6
TaOJIHIL
buo OK
16 HTorosas KOHT%OJ'IBH&SI pa60T} nomoreka 1
0 OOKYMEHT NoarnnMcAH https://m.edsoo.ru/7e379f8f
SMEKTPOHHQYE AOAMIGRIRncx BuGamorexa LIOK
CepTudukaT 0E42607F1FEC 39GAVERCRGEEEENRE0AL DyHKIUA https://m.edsoo.ru/9f5b423d

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

o
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MJIOTHOCTU pacipeieICHusI.
PaBHOMEpHOE pacrpeieieHue | ero
CBOMCTBA

[Ipumepsl HENPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUSA

bubmuoreka [JOK

/

18 IJIOTHOCTH PaclpeacicHUs.
pacripel https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpenieneHue u ero
CBOICTBA
3amauu, TpUBOISIINE K
19 HOPMAJIBHOMY PacIpeeIICHHIO. bubnnorexa [HOK
DyHKIMSA IVIOTHOCTH U CBOMCTBA https://m.edso0.ru/97c19f59
HOPMAaJIbHOT'O pacipeieseHus
[TpakTrueckas padoTta ¢ Eu6 [IOK
nonnoTeKa
20 MCIIOJIb30BaHUEM 3JIEKTPOHHBIX
5 https://m.edsoo.ru/1f1f9ad9
Ta0bIuUIL
[ToBTOpenwue, 06001IeHUE U Eub 10K
. nonMoTeKa
21 cHUCTeMaTU3alus 3HaHWUM.
0 https://m.edsoo.ru/72953f4c
nycaTeabHasl CTATUCTUKA
[ToBTOpeHue, 060061IeHUE U Eub 1OK
. HOIMOTEKA
22 crucTeMaTU3alus 3HaHW.
o https://m.edsoo.ru/b699ad0c
nucaTeabHasl CTATUCTUKA
[ToBTOpenwue, 0600IIEHNE 1
73 cucreMartu3anus 3HaHui. OTbITHI C bubmuorexa [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
AIIEMEHTAPHBIMU COOBITUSIMU
~
€HUue U
oKy MERT RS HiiAQaqe e o
»@NEKTPORISEN G HHUEEIBHIIL. Ombifer o BuGanotexa LOK
aBHOBO3MOKHBIMU https://m.edsoo.ru/538fd7cf
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEQF
Oencteutened ¢ 05.02.202 n%WE@E?HMH COOBITHAMH

Bnageney KyHu Mana KOpbeeHa
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25

26

[ToBTOpeHnue, 0600IICHNE 1
CUCTEeMaTH3allMs 3HAaHUH.
Brrunciienue BeposiTHOCTEM
cOOBITHH ¢ TpUMEHEHUEM (HOPMYIT U
rpaduuecKux MeTo0B
(koopanHaTHas npsAMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpEHHE, 0000IICHUE U
CUCTEeMaTH3aIlHs 3HAaHUH.
Brruncnenue BeposiTHOCTEH
COOBITHI ¢ IpUMEHEHHEM (POPMYIT U
rpadM4ecKuX METO/I0B
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [JOK
https://m.edso0.ru/272910f5

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenue, 06001IeHUE U
CcUCTEeMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEHUEM POopMyIT U
rpauyecKux MEeTO0B
(koopaMHATHAs MpsiMast, 1ePeBo,
auarpamma Jilsiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/5964{277

28

[ToBTOpenwue, 0600IICHNE U
cUCTEeMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHeHHneM GopMyIT U

/

o

CepTugukat OE4

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

o

OOK)
SNEKTE

N
T })Clli}l/l ACURYTA MU TUAQUD \

y MECTOI MO ARAMAsT, 1€PEBO
PORHOA MRAPIGHP

-

bu6mmoreka [IOK
https://m.edsoo.ru/e71debe4

1 KD 7F1FEC

39H0RIRPOHFR] OBEOHEHIC 1

bub6mmorexa [IOK



https://m.edsoo.ru/272910f5
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https://m.edsoo.ru/e71debe4

CUCTEMAaTHU3aLMs 3HAHUH. https://m.edsoo.ru/00b2efb3
CnyyaliHble BEIMYUHBI U
pacrpeneneHust
[ToBTOpeHue, 0600IICHNE U
30 cHUCTEeMaTU3aIlus 3HAaHUM. | bubnmoreka [JOK
Crny4daiiHble BETUYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeneneHust
[ToBTOpEeHue, 0600IICHNE U
31 CUCTEMAaTH3aLMs 3HAHUH. | bubmuoreka [JOK
MaremaTH4eCKOe OKHUIAHUE https://m.edsoo.ru/aeal298c
CIIy4ailHON BEJIMYMHBI
[ToBTOpEHHE, 0000IICHUE U
1 CHUCTEeMaTH3aIrs 3HaHHH. | bubmuoreka [JOK
MaremaTudecKoe OKHIaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYMHBI
bu6mmoreka [JOK
33 Hrorosas koHTpOLHAA padoTa ! https://m.edsoo.ru/0fd6d597
34 [ToBTOpenue, o6obIIeHNE 1 | bu6mmoreka [JOK
CUCTEMaTH3alMs 3HAHUH https://m.edsoo.ru/5006273¢
OBILIEE KOJIMYECTBO YACOB I10 34
ITPOTPAMME
4 I
0 AOKYMEHT MOAMNUCAH
SNIEKTPOHHOU NOANMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTtath U CTPOUTH TAOJIULIBI U JUATPaMMBbl
OnepupoBaTh MHOHATHAMM: CpeAHEE apU(MeTHYecKoe, MeIuaHa,
6.2 HauOoupllee, HaMMEHBIIEE 3HAYEHHE, pa3Max MAacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBIA HCXO.)
6.3 CIlyyallHOro  OMbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOXKHBIMHU CITyYaiHBIMH COOBITHSMH, HaXOJUTh U CPaBHUBAThH
BEPOSITHOCTH COOBITUI B M3YUEHHBIX CIyYalHBIX IKCIIEPUMEHTaX
Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceyeHHe U OObeIMHEHHE
6.4 JaHHBIX COOBITHM, COOBITHE, MPOTHUBOIIOJIIOKHOE JAHHOMY COOBITHIO;
' [OJIb30BaThCs  AMarpamMmMamMu  Diiinepa U QOpMyNIol  cloXeHHs
BEPOSTHOCTEH MPH pELICHUHN 3a]1a4
OnepupoBaTh TOHATHUAMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHUMbIC
6.5 COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO NMpaBHJa YMHOXEHHS, C
MOMOIIBIO J€PEBA CIYYAHHOTO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh NOHATUSAMM: UCIBITAHUE, HE3aBUCUMBIC UCIBITAHUS, CEPHUS
. WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUN B CEpPUU
' HE3aBUCUMBIX MCIBITAaHUNA JI0 MEPBOr0 yclexa, HaXOAUTh BEPOSTHOCTH
coOBITHH B CEpUU UCTIBITAHNK bepHym
63 OnepupoBaTh MNOHATUAMHU: CllydailHas BEIMYMHA, paclpeseleHue
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Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSTHOCTEHN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSTHOCTU 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
' pacnpeesieHUI0 UM ¢ TOMOUIbIO AUArpaMM
OnepupoBarb TMOHITHEM MATEMAaTHYECKOTO OXUAAHUS, MPUBOAUTH
- IpUMEpbl  TOTO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OKHUJIAHUE IO
JTAHHOMY pacrpeeIeHUIO
53 Nwmets npeacTaBiieHne o0 3aK0HE OOJBIINX YHCET
54 Nwmets npeacTaBieHre 0 HOPMaabHOM pacipeielieHun
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10 KIIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Kon
6 Teopus BEpOsSTHOCTEN U CTATHCTHKA
[IpeacraBnenne HmaHHBIX C MOMONIbIO Tabmunm wu  guarpamm. CpenHee
6.1 apupmeTHyeckoe, MeauaHa, HauOoJiblllee W HaMMEHbIIEe 3HAYEHUs, paszMax,
JUCIEepPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CaydaiiHple SKCIIEpUMEHTHI (OIBITBI) M CIy4YaiHbIe COOBITHS. OJeMEHTapHbBIE
coObITHs (Mcxofbl). BepositTHocTh ciywaiiHoro coObiTus. bim3zocTs yacToThl U
6.2 BEPOATHOCTH cOObITUH. CiydaifHble ONBITHI C PABHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObITHSIMU.  BeposTHOCTM ~ COOBITUII B ONBITaXx €  PaBHOBO3MOXKHBIMHU
3JI€MEHTapPHBIMUA COOBITUSIMU
6.3 Onepauuy HaJx COOBITUSMU: IepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUsS] BEpOSITHOCTEH
6.4 YcnoBHas  BEPOATHOCTb. YMHOMXKEHHE BEPOSATHOCTEH. JlepeBO  Ciay4alHOro
. skcniepuMmenTa. dopmyna noyHoN BeposiTHOCTH. HezaBucruMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOkeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunapublii cnyyaiiHeli ONBIT (WCHBITaHUE), ycmex M Heydada. HesaBucumble
6.6 ucneltadus. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOcTel. [narpamMma pacnpeneneHus.
' [Tpumeps! pactipeieieHUi, B TOM YHCIIe TeOMETPUYECKOe U OMHOMHAIbLHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COREPKAHMS

3 nﬁiiﬁﬁ&%ﬁ%ﬁ?fﬁ%‘é@eﬁ U CTaTUCTUKA

LZSO??»‘%FECBQ&&%WEB?’%% WCTUKU |CIyYalHBIX BEJIUYMH: MAaTEMaTUYECKOE OXKUJIAHUE,




JUCTIepCUsl U CTaHAapTHOE OTKIOHEeHHe. [Ipumepsl mpuMeHeHus: MaTeMaTu4eCcKOro
OXXHMJIaHMS, B TOM YHCIE B 3aJa4ax U3 IOBCEJHEBHOM >XM3HU. MaTemaTuiyeckoe
OXKHMJIaHWe OWHAPHOHN CIIy4aliHOW BENIMYMHBI. MaTeMaTHYECKOE OKUIAHHUE CYMMBI
CIy4yalHBIX BEIMYMH. MaTemMaTH4eckoe OKUJAHUE M JAUCIEPCHS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipe/ieIeHH

3akoH OOJBIIMX YUCENl M €ro posib B Hayke, Mpupoae U olmiectBe. BridopouHbit

5.2 .
METOJ HCCIIEOBaHUN
IIpuMepsl  HenpepbIBHBIX — Cily4ailiHbIX BenuuuH. [loHATHe O MJIIOTHOCTH

5.3 pacnpezneneHus. 3aJa4y, IPUBOIALINE K HOPMAIIBHOMY pacnpeneneHuro. [lonsatue o
HOPMAJIBHOM pacIpeneIeHun

4 )
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IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOoBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHEro o0uero
o0pa3zoBaHusi

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ay;
yMeHue (¢GopMyIMpOBaTh U ONEPUPOBaTh TMOHATHSAMU: OINpEAEICHUE,
aKCMOMa, TeopeMa, CIEeACTBUE, CBOWMCTBO, NPU3HAK, J10KA3aTeJbCTBO,
paBHOCHJIbHBIE (POPMYJIIMPOBKH; MPUMEHATh MX; YMEHHE (OpPMYJIHPOBATh
o0paTHOE€ M NPOTUBOIOJIONKHOE YTBEP)KIEHUE, NPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMaTH4YeCKON MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXACHUS MPU PEIIECHUU 3a]1a4, OLEHUBATh
JIOTUYECKYI0  TPAaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
HOHATUSMHM: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHUE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUN M MpPU pElIeHUM 3a7ady, B TOM YUCIE U3
JIpYrux Yy4eOHBIX NPEIMETOB; YMEHHE OIEepHpOBAaTh MOHATHUAMM: TIpad,
CBSI3HBIN Tpad, JAepeBo, LUK, Tpad Ha IIIOCKOCTH; YMEHHE 3aJaBaTh W
ONMCHIBAaTh Tpadbl pPa3IMYHBIMU CIOCOOaMU; HCMOIb30BaTh TIpadbl NpU
pelIeHnu 3aaau

VYMeHue onepupoBaTh IMOHATUSAMHU: HATYpalbHOE YHUCIO, LENOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YHUCla, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJIYNII0, PAalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIETbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHUE HCIONb30BaTh MpPHU3HAKH JEITUMOCTH, HAMMEHBIIMHA OOIIUi
JenuTeNs W HauMeHblllee ofliee KparHoe, ainroput™M EBkiaupa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3jIMYHBIMH INO3ULMOHHBIMH CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI cO cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMoOHaJIbHBIX  BBIPAKEHUN;  yYMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCIeI0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarolass TeoMeTpHUYecKas IpOrpeccus;
yYMEHHUE 3aJaBaTh IOCIEIOBATENIBHOCTH, B TOM YHUCIE C IOMOLIbIO
PEKYpPpPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpPOBATh MOHATHUSMHU: KOMILICKCHOE

/

THCHOS COHpI‘I'}KéIH' IC  KOMIUICKCHBIC 4YHCJId, MOAYJbL W aAprymMcHT

0 OOKYMEHT NOXPMACIgKFHOTO  un¢ima,  dopMa  3amMCH  KOMIUIGKCHBIX — YHCEI

3JIEKTPOHHOW NOGMKCH#OcCcKas, TPUTOHOMETpUYECKass | ajredpanveckas); yMeTh
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MPUBOAUTH MPUMEPHI MCIOJIB30BaHUSI KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MOHATUSIMHU:  MaTpuma 2xX2  u  3%X3,  onpenenureslb  MaTpUIIbL,
reOMETPUUYECKUN CMBICI OMPeNeTUTEeNs

YMeHue onepupoBarh IOHATHUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENEeHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXJAECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3IUYHBIX NPHUEMOB; pElIaThb YPABHECHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUIA PEUICHUsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 PaziIMuHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (QyHKIMS, 4YETHOCTh (YHKILHH,
HEPUOJIMYHOCTh (PYHKIMH, OrpaHUYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAUMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHMS, acCUMITOTHI rpaduka
¢yHKIMU, TepBas W BTOpas MPOU3BOJAHAS (YHKIWH, T€OMETPHUYECKUN H
¢u3nyecKkuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTETpajl; YMEHHME HaXOJIUTh ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIUU
GyHKUINH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKIMN; YMEHUE HCIOJIb30BaTh
NPOM3BOJIHYIO JUIsl HMCCIeloBaHUA (DYHKIMI, HaXOQUTh HamOONIbLINE U
HauMEHbIINE 3HAa4eHMUs] (YHKIUN; CTPOUTH TpaUKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  ammapaTa MaTeMaTHYeCKOro aHaiu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYLIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IUIOIAAN U 00BbEMBI (UIYp C TIOMOIIBIO MHTETpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOTr0 MOJICIMPOBAaHUs. C MOMOINbI0  auddepeHInalIbHbIX
YPaBHEHUNU

YMeHue onepupoBaTh MOHATUAMU: TpapuK QYHKIHMH, oOpaTHas QYyHKINS,
KOMIO3UIMS (QYHKUMH, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYyHKIUS,
paunvoHanmbHass (QYHKLHUSA, CTeNeHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIWHU, IOKa3aTelbHas H
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TpauKu H3Yy4EHHBIX
(GyHKUIUH, BBITOIHATH MpeoOpazoBaHusl rpaduKoB (yHKIIHMMA, UCTIONB30BaTh
rpaduKy Ui U3y4eHUs MPOLECCOB U 3aBUCUMOCTEH, IIPU pEIIEeHUH 3a7ad
U3 JIpYTux y4eOHBIX NMPEIMETOBU 3aJad U3 peajbHON KHU3HH; BbIpaKaTbh
— OCTH MEX]Iy BEJIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA U

NOKYMEHT I'IOHWWGWH GyHKUMA JUIs penieHus ypaBHEHWH, HEPABEHCTB M 3aJad C
0 3JNIEKTPOHHOW MNOdpAMSHE®GH; n300paxarh Ha KOOPAWHATHOM IUIOCKOCTH MHOKECTBA
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YMeHue pemath TEKCTOBBIE 33/Jaud pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, OJM U 4YacTH, Ha JBHUXEHHE, PabOTy, CTOMMOCTb TOBapoB U
yCIIyT, HaJOIH, 33Jayd U3 00JacTU YNpaBJIEHHUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHUS, YPAaBHEHUsS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIIOBHIO 3aJayd, HCCIENOBATh IIOJIYyYEHHOEC pEILIEHUE U
OLICHUBATh TPABAONOJOOHOCTh PpE3YJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peanbHblE CUTyallUM Ha S3BIKE MAaTEMATHKH; COCTaBISATH BBIPAYKEHHS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBUIO 3a/1a4i, UCCIIEI0BATh
IOCTPOEHHBIE ~ MOJAENM C  MCHOJb30BAaHMEM  ammapara  aiaredpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne omepupoBaTh MOHATHAMHU: CpeaHee apu(pMeTHUYecKoe, MEeIHaHa,
HauOoJbIllee U HaUMEHbIIEe 3HAUYECHMs, pa3Max, JUCIEpPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHUE W3BJEKaTb, WHTEPIPETUPOBATH
uHpOpMaLKIO, TIPEACTABICHHYIO B TAaONUIaX, Ha AWarpammax, rpadmukax,
OTpaXKaIOIYI0 CBOMCTBA PEAIBHBIX NPOLIECCOB U SIBICHUM; MPEACTABIATh
UHPOpPMALMI0O C TOMONIBI0 TabNMIl M  JAWarpamMM; HCCIEelI0BaTh
CTaTUCTUYECKUE JaHHble, B TOM 4YHUCIE C HPUMEHEHHEM TIpadUuecKux
METO/OB U 3JIEKTPOHHBIX CPEJACTB; rpauyecKu HccIe0BaTb COBMECTHBIE
HaOJII0ACHNUS C TOMOIIIBIO IMarpaMM pacCeUBaHUs U IMHEHHON perpeccuu

YMeHue OnepupoBarb IOHATHSAMM: CIy4alHbIA OIBIT M  CIy4allHOE
CcOOBITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIHOIb30BaHUEM TIpapUUeCKUX METOJO0B; MPUMEHSThH
bopMyInbl CIIOXKEHHSI M YMHOXEHHS BEpOsSITHOCTEH, (HOpMyIly MOJHON
BEpOATHOCTH, Gopmyny bepHysiu, koMOMHATOpHBIE (QaKThl M (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pPEAIbHBIX COOBITHI; YMEHHE ONEPUpPOBATH
MOHATUSIMU:  CIy4YailHasi BEJIWMYMHA, PpACHPENCIICHUE BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMIAHUE, IUCIEPCHS M CTAaHIAPTHOE OTKJIOHEHHUE
CIy4yallHOM  BENWYWHBI, (QYHKIUM  pACTPENCNICHUs] W IUIOTHOCTHU
PaBHOMEPHOTO, MOKA3aTEJIbHOIO U HOPMAJIBHOTO PACHpPEACICHUN; YMEHUE
KCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACIICHUN Ui PELICHUs 3aad;
3HAKOMCTBO C TIOHATHSMH: 3aKOH OOIBIINX YHCEN, METOJIbl BHIOOPOYHBIX
UCCJICIOBAHH; YMEHUE TPUBOIUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX
Yucel B TPHUPOAHBIX M OOIIECTBEHHBIX SIBJICHHUSIX; YMEHHE OINEPUPOBATH
MOHATUSIMUA: COYETaHUE, IMePEeCTaHOBKA, YHCJIO COYETAaHUW, YHUCIIO
MepecTaHoBOK; OWHOM HpIOTOHA; yMmMeHHE TPUMEHSATH KOMOWHATOPHBIC
(bakTel M pacCyKIEHHUs IS pPEIICHHs 3aJad; OICHWUBATh BEPOSTHOCTH
pEabHBIX  COOBITHIA, COCTaBJIATH  BEPOSITHOCTHYKO  MOJENb u
MHTEPNPETUPOBATH MTOTYUYECHHBIN pE3yJIbTaT

VYmMmenue ONCprupoOBaAThH IIOHATHUAMU TOYKa, mnpsmas, ITIJIOCKOCTB,

/

APOCTPAHETRO—OFPEIVK, Iy, BEMINHA YTIIa, IJIOCKUM YTOJI, IBYTpaHHBIN

0 OOKYMEHT NOATWICARFXTPaHHBIN YTOJI, CKPCIINBAIOLINECS MPSMBIC, NapallIeIbHOCTh 1

3JNIEKTPOHHOW MO eHCHHICY ISPHOCTB| TPSIMBIX M TUIOCKOCTEH, YO MEKIY TPAMBIMHE, YTOJI
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TOYKH OO0 IINIOCKOCTH, PACCTOAHHUEC MCKAY MPAMBIMU, PACCTOAHUC MCKIY
IINIOCKOCTSAMHU, YMCEHHUC HMCIIOJB30BaTh IIpU PCIICHHHU 3adad H3YUYCHHBIC
(baKTBI H TCOPEMBI INIAHUMCTPHUHU, YMCHHUEC OLCHHUBATH Pa3sMEpPhbI 00BEKTOB
OKpyXKamumero Mupa, CTpOUTb MATEMATHYCCKUC MOACIN C IIOMOIIBIO
IrCOMCTPHUICCKUX MOHATHHA | BCJIMYMH, peuiatb CBA3aHHBIC C HHUMHA
MPAKTUYCCKUC 3aJa4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM GUTYDHI,
MHOTOTPAaHHUK, MPAaBUJIbHBIA MHOTOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapajuienenumnen, mnpusMma, Oupamuna, ¢Gurypa u TMOBEPXHOCTh
BpallleHus, LUIMHAP, KOHYyC, map, cdepa, miomans cdepsl, IUIOMAIL
MIOBEPXHOCTU MUpPaMMJIbl, IMPU3MbI, KOHYyca, LMIUHApPA, O00BEM KyOa,
IPSIMOYTOJIBHOTO  Mapajljiesienuieaa, MNUpaMuabl, MPU3Mbl, HIUHAPA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHMs] KOHyca U LMIMHIPA,
napajuleJibHble OCH WJIM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEueHUe
MHOTOTPaHHHUKA, M300pa)kKaThb MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs], B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OMpeneacHus] u3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TE€OMETpUYECKUX (uryp, 0OOCHOBBIBATHUIIN
OnpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccupukauuo Guryp 1o
pa3aMyYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIE
MIOCTPOCHHUS

11

YMeHue onepupoBaTh IMOHATUSMHU: JBUXKEHHE B  IPOCTPAHCTBE,
napaﬂnenbﬁmﬁ MNEPEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0100Us, TOAOOHBIE (QUIYPBI; YMEHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUYECKUE OTHOIIEHUS TPH
pelIeHnH 3aJa4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JIMHA, YTOII,
IoMIaAb, 006EM) MPU pPelIeHUH 3a7a4 U3 IPYruX yueOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYHMHBI (JJIMHA,
yroJ, IUIOMIa/b, O0BEM, MJIOMIAAb MOBEPXHOCTH), MCIOIB3Ys H3y4CHHBIC
(I)OpMy.]'IBI H MCTOABI, B TOM 4YHCJIC: IIJIOIaAb IOBCPXHOCTH IHPAMHIBI,
NpU3MBI, KOHYyCa, IWJIHWHIpa, IUlomanas chepbl; 00bEM  KyOa,
NpAMOYTOJIBHOI'O IHapajuiCICiuicaa, nupaMuabl, IMIpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMEeHUE HaXOUTh OTHOIIIEHHE 00bEMOB MTOJOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATHUSMHU: TMPSMOYTOJNbHAs CHCTEMa KOOpAHMHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEHUE BeKTopa Mo 0Oasucy,

/

CKAIPHOS—FPOHSBRIICHHE, BEKTOPHOE MPOM3BE/ICHAE,  YTON  MEXKIy

0 OOKYMEHT MO ATKACHEMH; YMCHHC HCIIOIb30BATh BEKTOPHBII M KOOPAMHATHBIN METOJ| IS

SNEKTPOHHOW NEIItMGH FOOMETPHUYCCKUX 3a/1a4 U 3314 IPYTHX YYSOHBIX MPEAMETOB

CepTudnkaT 0E42607FIFEE395A2E3CORFUSBISEBRIONPATL IQAXOMAIMIA METO U1 PEIICHUS 3a/1a4M; OHUMAaHHE
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3HAYMMOCTH MATEMATHUKA B U3YYCHUM TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH

4 R
JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




IHNEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

/

O

CepTudpukat OE4

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbeHble u nienble uncina. [Ipu3Haku AeTMMOCTH HEIbIX YHCEel
12 Panmonanbupie  ymncna. OOBIKHOBEHHBIE M JICCSATUYHBIE  JAPOOH, IPOLEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypajbHOW crereHH. JleWcTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenenb ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAIbHBIM INoKa3areneM. CBoiicTBa
' CTETEeH
L5 CuHyCc, KOCHMHYC M TAaHITE€HC YHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 = Jlorapudm yncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MEI
JelicTBuTenpHble ynciaa. ApupMeTHnyeckre onepanuu ¢ JIeHCTBUTEIbHBIMUA YUCIAMH.
1.7 | IlpubnuxEHHbBIE BBIYMCICHUS, IPAaBUIA OKPYIJICHUS, MPUKHUIKA U OI[EHKa pe3yibTara
BBIYMCIICHU I
1.8  IIpeobpazoBanue BeIpaKeHUN
1.9 = KommekcHble uncia
2 YpaBHEHHS 1 HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIC YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = Tpuronomerpuueckue ypaBHEHHUS
2.4 lloka3arenbHble U JOrapu(pMUIecKre ypaBHEHUS
2.5 Llenbpie u poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 = MppaunoHalbHbIE HEPABEHCTBA
2.7 = Tloka3atenbHble U JorapuMUUECKUE HEPABEHCTBA
2.8 = Tpuronomerpuueckue HEpaBEeHCTBA
2.9 = Cucrtemsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10  VYpaBHEHM:, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMHU
2.11  Marpuna cuctemsl JUHEHHBIX YpaBHEHUH. ONpeaennTens MaTpULbI
3 OyHKIUHU U TpapUKu
31 OyHknus, cnocoObl 3amanus (yakmuu. [padux dyaknuu. B3aumHO 00paTHBIE
' (yHKINHN. UCTHBIC M HedeTHBIC (yHKIMU. [lepruognueckue GpyHKINHI
AOKYEHT 10 GMduns w  mjoxectBo  3HAueHmil ¢bynkuun. Hymn  ¢yHkuumm.

%KTP HHOW NOAMNNCBLIO

POMEKYTK 3HAaKOMmocTosiHCTBa.  [IpoMeXXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

+2607F1FECRPAteM AT B (IBER S MBI Qynxjin. HauGonpluee ¥ HauMeHbIIee 3HaueHnE QYHKIMH
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Ha IPOMEKYTKE
13 Crernennas pyHKIMS C HaTypaJlbHBIM U LieJbIM mHoka3ateneM. EE cBoiicTBau rpaduxk.
CaoticTBa U rpaK KOPHSI 71-OU CTETICHH
34  Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumMnToThl TpadukoB GyHkiuid. CBoricTBa (PyHKITUH, HEMPEPHIBHBIX
Ha OTpEe3Ke
3.7  llocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 = Apudmernueckas u reomerpuueckas nporpeccuu. opmyna ciI0XKHBIX IPOIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBoanas ¢pyHkiuu. [Ipons3BoiHbIC F1€MEHTAPHBIX (YHKITHIA
[IpumeHeHre mNPOWM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemymbl. HaxoxneHue HamOONbIIEro M HAUMEHbBIIETO 3Ha4deHWs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOGpasnas. MuTerpain
5 MHOXecTBa U JIOruKa
5.1 MHoOXecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 = BeposTHOCTH
6.3 = KomOunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIlECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI
4 N
0 AOKYMEHT MOAMNUCAH
SNIEKTPOHHOM NMNOANUNCBIO
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTeMaTUYECKOTO aHaIN3a, T€OMETPHSL.
Anrebpa u Havasia MaremaTuueckoro ananuza. 10-11 kimacc. Anumos H1.A.,
Konsarun F0.M., TkaueBa M.B. u 1p. AxumionepHoe o61ectBo «3narenbeTBo
«IIpocBenieHue»

* Maremaruka: anredbpa U Hauajla MaTeMaTUYECKOTO aHaIN3a, FTEOMETPHSL.
I'eomerpus. 10-11 kmacc. Aranacsan JI.C., byry3oB B.®., Kagomues C.b. u np.

AKHI/IOHepHOG 06HICCTBO «HSI[&TGJIBCTBO «HpOCBGHIeHI/IG»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET

- \
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