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MOSACHUTEJIbHAS 3AITNCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Havyajla MaTEMaTHIECKOTO
aHanmu3a» 0a3oBoro ypoBHs mis obydaronmuxcst 10 —11 xmaccoB paspaboTana Ha
ocHoBe DeiepanbHOTO rOCYIapCTBEHHOTO 00pa30BaTEIHHOIO CTaHAApTa CPETHETO
obmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
OPEIbSIBISIEMBIX K MAaT€MaTUYeCKOMY OOpPa30BaHMIO, U TPATUIMN POCCUNUCKOTO
oOpa3oBanus. Peammzarusi mporpamMMbl OO€CIEeYMBAET OBJIAJCHUE KIFOUEBBIMU
KOMITCTCHIIMSIMH, COCTABJISIFOIIMMHU OCHOBY JIJISI CAMOPA3BUTHS W HEMPEPHIBHOTO
o0Opa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUA JUYHOCTH OOYJAIOIIINXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadana MaTeMaTH4YE€CKOTO aHANIMU3a» SIBJSIETCS OJAHUM U3
HaubOosiee 3HAYMMBIX B MpPOTrpamMMe CTaplied IIKOJIbl, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y IJsi H3y4YeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroill CTOPOHBI, POPMHUPYET JOTUYECKOE U
aOCTpakTHOE MBINUICHUE YyYalluXCsi Ha YpOBHE, HEOOXOAMMOM JJIi OCBOEHUS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHMS, HMCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yallhecs OBJAJIeBAlOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHSI B MaTeMaTHUECKON opMme.

Kypc anreOpsl 1 Hauan MaTreMaTHYEeCKOTO aHajlu3a 3aKJaJIbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAMHU (U3MKH, XUMUHU, OHOJOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIUH OSKOHOMHKM M OOIIECCTBEHHOW JKU3HH, MO3BOJIAET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B IOBCEIHEBHOM XU3HU. B TOXKE BpeMs OBIIaJICHHE
aOCTpaKTHHIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBAaeT YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKACHUSI, UCIIOJIb30BAaTh 0000IIEHNE U KOHKPETH3AIUI0, abCTparupoBaHue U
aHaJOruI0, OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIlUIeHHne. B xone nzydenus
anreOppl M Havall MaTEMaTUYECKOro aHajiu3a B CTapllied IIKoJe Yydyaliuecs
MOJY4YalOT HOBBIA ONBIT PENIEHUs MNPUKIAAHBIX 33734, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEJEH pealbHbIX CUTyallMi M WHTEpHpeTanuu
NOJIYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  IOpUMEpPAaMH  MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH B TNPHUpPOAE, HAYKE M B HCKYCCTBE, C BbLAAIOUIUMUCS
MaTeMaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc ob6nagaer 3HAaUMTENbHBIM BOCIUTATENbHBIM TOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4epe3 y4eOHbI maTepuan, CocOOCTBYIOMIMM (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaKk M dYepe3 crneuuduxky ydyeOHOM AesITeNbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIIBHON
KOHIIEHTPALlMM BHUMAHHUs U OTBETCTBEHHOCTH 34 ITOJyYEHHBIA PE3YJIbTAaT.

B ocnoBe metomuku oOyueHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHaJIK3a JISKUT JAEATEIbHOCTHBIN IPUHIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa u Hadyajla MaTeMaTUYECKOrO aHAJIM3a)» BKIKOYAET
CIEAYIOUIUE COAEPKATEIbHO-METOANYECKNE JIMHUM: «Yucima W BBIYHCICHUSY,
«Dyaknun  u - rpadukm», «YpaBHeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIBHO-METOIMYECKUE JIMHUHA H3Yy4YalOTCd Ha NPOTSHKEHUM IBYX JIET
o0y4eHHs: B CTapIllei IIKOJe, ECTECTBEHHO JIOMOJHsA APYT APyra U MOCTENEHHO
HAChIIAsCh HOBBIMM TeMaMHU M pasfgenaMu. JlaHHBIM Kypc  SABISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe cojepkaHhue HECKOJIbKHX
MaTEMaTUYECKUX AUCHUIUIMH: alredpa, TPUrOHOMETPHSI, MaTEMaTUUYECKUN aHaJIH3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBjIaaeBaroT BcE Ooliee
IMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIeI0BaTENbHO POPMUpPYETCS U
COBEpPLICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYl0 MOJENb pealbHOU
CUTyalluu, MPUMEHITh 3HaHUSA, MOJy4YeHHbIE B Kypce «Anredpa u Hayaia
MaTEMaTUYECKOr0 aHaJIu3ay, AJIsl PEelIEHUs CAMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOW 3a7a4M, a 3aTEM UHTEPIIPETUPOBATH MOJYYEHHBIN PE3YNbTAaT.

CopeprxarenpbHO-MeTOAMYECKasl JMHUA «YUHuCia M BBIYMCIECHHS» 3aBEPLIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM Imkojie. B crapiel mkosne oco0oe BHUMAHHE YACISIETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOUNIMX B ce0s
UCIIOJIb30BAHUE PA3JIMYHBIX (OpPM 3alMCU JIEUCTBUTEIHHOIO YHCIIA, YMEHHUE
pPAllMOHAJIBHO BBINOJHATh JEHUCTBUS C HHUMM, JelaTh INPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarommecss MOMY4YalOT HAaBBIKM MPUOMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4HCJIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKECHUIA.

JInHnsa «YpaBHEHUsS W HEPABEHCTBA» PEAINU3YETCS HA TNPOTSHKEHHU BCETO
oOydeHHss B CTapuiel MIKoJie, MOCKOJbKY B KaXKIOM paszfelie NporpaMMbl
IPEIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs OBIAJEBAIOT
pa3IMYHBIMM METOJAMU PELICHHS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTAQpU(PMUUYECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucreM. [losydeHHble yMEHUS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, PEHICHUH NMPUKIAJAHBIX 337ad U 33734 Ha
HAaxXOXXJE€HUE HauOONbIIUX M HAUMEHBIIMX 3HauyeHUW QyHkuuu. [lanHas
colepxaTelibHas JIMHUS BKJIIOYaeT B ce0s Takke (POpMUPOBAHUE YMEHUU
BBINIOJIHATh pacyéThl 1o ¢Gopmysiam, NpeoOpa3oBaHUs LEJbIX, PAMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, & TaKXKE BBIPAXKEHUU,



COJIepKalIX CTerneHn u Jorapupmel. braromaps u3ydeHUIo anreOpanyecKkoro
MaTepyasa NPOUCXOJUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHUJE PABEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHl JJI pPELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W Tpa@uUKU» TECHO
NEePeruieTaeTcs ¢ IPYruMHU JIMHUSAMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T
NOCJIEIOBATEIBHOCTb U3Yy4YEeHUs MaTepuana. N3yuenune CTENIEHHO,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMUNA, UX CBONUCTB
U rpaduKoB, UCIOIb30BaHUE GYHKIMN JIJIs PEIICHUs 3ajlad U3 APYTUX y4eOHBIX
IPEIMETOB U PEANIbHON U3HU TECHO CBSA3aHO KaK ¢ MATEMaTHYECKUM aHAJIU30M,
TaKk W C pEIIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OosblIOe BHUMAaHHE
ynensieTcs: pOopMHpPOBAaHUIO YMEHUS BbIpakaTh (pOpMyJaMU 3aBUCUMOCTU MEXKITY
pa3iMYHBIMM BEJIMYMHAMHU, HCCIENOBATh MOJIY4YeHHbIE (DPYHKIHMH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol cojeprKaTeIbHOW JTUHUU HallCJICH Ha Pa3BUTHE YMEHUMN
U HaBBIKOB, IMO3BOJISIIOIIUX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, rpaduueckoil U cioBecHo. Ero m3yuenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHNI0 U KOHKPETU3AINH, UCTI0JIb30BAaHHUIO aHAJIOTHiA.

CopepxarenbHast nuHug «Hauana MareMaTuyeckoro aHaiu3ay» IO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYTr KaK MaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3ajad,
JOCTYMHBIX 00YYarOMIMMCSI, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIEOBATh U
CTpouTh rpadukd (YHKUIUH, OINpEeNensTh HX HauOOJbIINE W HAUMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas coaepikareibHas JIMHHUS OTKPBIBAET HOBbBIC
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKHUX MOJENEH pealnbHbIX CHTyaluH,
HAXOXKJIEHUS HAWJIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMATBHO-
PKOHOMHYECKHUX, 33/]a4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOIO aHaIu3a
CIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOTO, (hOPMATBHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcCKyccTBe. OOydwarommecs Yy3HaOT O
BBIAAIOLIMXCSI PE3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHo-MeToANMYECKas TUHUS «MHOXECTBa U JOTUKa» B OCHOBHOM
MOCBSILIIEHA  3J€MEHTaM  TEOpUM  MHOXKECTB. TeOpeTMKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MAaT€MATHKU WM IPEAJIararoT



HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONINNA BCE pa3/ielibl MATEMATHUKA U €€
MIPWIOKEHUHN, OHH CBSI3BIBAIOT Pa3HbIE MATEMAaTHYECKUE TUCIUIUIMHBI B €IHMHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY MOHUMATh TEOPETHUKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOW MaTeMAaTHMKH M HCIIOJIb30BaTh €ro JJis
BBIPQXCHHS CBOUX MBICIICH.

B xypce «AnreOpa um Hayasia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO MOJCIUPOBAHUS, KOTOPBHIE IPU3BAHbBI
c(hopMHPOBATh HABBIKH IMOCTPOSHUS MOJICIICH peabHBIX CUTYaIUi, HCCIEA0BaHMUS
ITHX MOJEJIeH C MOMOIIBIO ammapaTa aireOpbl U MaTeMaTUYeCKOTO aHajiu3a U
UHTEPIIPETAINN TIOJTYYCHHBIX PE3yabTaToB. Takue 3agaHus BIUICTCHBI B KaXKIbIN
U3 pa3/iesioB MPOTPaMMBbI, IOCKOJBKY BECh MaTEpHal Kypca MTUPOKO UCTIOIb3YETCS
JUTSL peIlIeHUs IPUKIATHBIX 3a1a4. [Ipu pereHnn peasbHbIX MPaKTHYECKUX 3a7ad
ydaniiecs: pa3BHBAIOT HAOIIOAATEFHOCTh, YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJIH30BATh AHAJIOTHI0, 0000IIaTh W KOHKPETU3UPOBATH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/1a4 OpPraHU3yeTcsl B MPOIECCe M3YyUYCHHS BCEX TeM Kypca «Anrebdpa W Havasia
MaTEMaTUYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM rutaHe Ha H3ydYeHHE Kypca aiareOpbl M Hayal MaTeMaTH4YeCKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 daca B Henento B 10 kimacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenust — 170 gacos.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonanbsubie uyncia. OObBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOLIEHTHI,
OecKOHEUHblE  mepuoAudeckue Jpodu. ApudmeTudyeckue  omnepanud C
palMoOHANIbHBIMU YHUCIIAMU, Pe0Opa30BaHMs YUCIOBBIX BbIpakeHui. [Ipumenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IM4YHbIX OTpacliiei
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCTA.
Apudmernueckue omnepanudd ¢ JEeWCTBUTENbHBIMU YHuciaMmu. [IpulmmkEHHbIe
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas (Qopma  3ammcu
JNEUCTBUTENHLHOTO uucna. Mcmonp3oBaHme moaxonsmied (GOpMbl  3aluch
JNEUCTBUTEIBHBIX YHUCEN I PEIICHUS NPAKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleHcTBus  C
apu(pMEeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTETIEHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPe0Opa30BaHUsI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeToa uHTEpBaNOB.

Pemenue nenpix 1 [poOHO-PaLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbBIX YpPAaBHEHUM U HEPABEHCTB.

Peunienrie TpUroHOMETPUYECKUX YPaBHEHUI.

[IppuMeHeHnE ypaBHEHHII U HEPABEHCTB K PEUICHUIO MAaTEMATHYECKUX 3a7ad
W 3a71a4 U3 Pa3IMYHBIX 00JacTell HAYKH U PeasIbHOM KU3HU.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3aganus ¢GyHkuuu. ['paduk dysknuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (yHkumu. Hymu ynkimm.
[TpoMexyTKkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHas QpyHKIMS C HATypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHHU.



Tpuronomerpudeckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPHUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS NOCJIEI0BATENBHOCTEM.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccud. beckoHeuHo yOwIBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
nporpeccur. DopMyna CIOXKHBIX HPOLEHTOB. Vcronb30BaHME MPOrpeccuu s
pPELIEHHUs] peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

MHokecTBO, omnepanuu HajJ MHOXecTBamu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUS

Harypanbublie u nensie uncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCE.

CreneHb ¢ pallMOHAIBHBIM NIOKa3areseM. CBOMCTBA CTEIICHH.

Jlorapugm uucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[Tpeobpa3oBanue BbIpaXEHHM, COEPIKALIUX JOTapU(PMBI.

[IpeoOpa3oBanue BBIpRXKEHUH, COAEPKAIIMX CTEHNEHH C PalUOHAIbHBIM
IIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHU. PellleHrne NMpUKIagHbIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEHHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIu4HbIX O0JacTel HayKu M peajbHOU
KU3HU.

DyHKUMH U TPaPUKHU

®ynkuusa. [lepuogmueckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢yHku. MakcumMyMbl U1 MUHUMYMbI GyHKIuH. HauOoinbliiee u HauMeHblee
3HaYeHHE (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U IPapUKU.

[ToxazarenbHas u gorapupmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 7Sl pEeIICHUS] YPaBHEHUN U JMHEWHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IMPHU PELICHUU 33Jlady U3 JAPYTHX y4deOHBIX
MIPEAMETOB U PEATIbHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBable ¢pyHKIIMU. MeTon HHTEPBATIOB /7Sl PEUICHHS] HEPABEHCTB.

[IpousBonnas  ¢ynkuuu. [eomerpudyecknii u  Qu3MUECKUd  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHbie  d7MeMEHTApHBIX  (QyHKUUHA.  DopMysbl  HAXOXKIACHUS
MIPOU3BOJHON CyMMBI, MPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[TpumeHneHre MPOM3BOIHON K MCCIIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. Haxoxaenne HanOobIlero 1 HauMEHbIIEro 3HayeHus: GyHKIUU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIIY4IlIEro peELIEHUs B
NPUKIAIHBIX 3aJayax, Uil ONPENEJICHUS CKOPOCTH Mpolecca, 3aJaHHOIo
bopmynoit uiu rpadpuKoMm.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTrpuyeckuii u (Qusanueckuid cMmbIci. Breluncienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOI‘O npeamMeTa «MaremaTuka» JOJI2KHO 00ecreynBaTh
AOCTHXXCHHC HAa YPOBHEC CPCAHETO 06H_ICFO 06pa30BaHI/I}I ClIeayromux JAYHOCTHEIX,
MCTAIPCAMCETHBIX U IPECAMCETHBIX O6paSOBaTeJILHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOrO MpeaMeTa
«Maremartukay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(OpPMHUPOBAHHOCTHIO MPAKAAHCKON MO3ULIKUN 00YYaIOIIEerocs Kak akTHBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHMCKOrO OOIIEeCTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aMMOJICUCTBOBATh C COLIMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYECHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOMN TPaXKIaHCKON UACHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHHMH B APYTUX HAayKax, TEXHOJOTHUsSX, chepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHMUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEe! pPOCCHIICKOTO Hapo/a;
c(OpPMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KCHUN HayKU U JESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO OYyAYIIETO.

DcTeTUYeCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad4, pELIEHNH, paccyXICHUM;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTaAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKHWE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U

OT/IbIXa, peryisipHas buznueckas aKTUBHOCTB); duznyecKoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUIX CIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS, MHTEPECOM K
paznuyHbiM  chepam  TPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymeit mnpodeccud W peanu30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM0O0Opa30BaHUIO HAa TPOTSHKEHWHW BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLMATBHO-DPKOHOMUYECKHUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBLHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpPUEHTAlMEd HAa NPUMEHEHHE MATEMAaTUYECKHWX 3HAHWM IS PEUIeHUs 3a]1a4 B
00JIaCTH  OKpYXarolleil cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN UIsI OKPYKAIOIIEU CPEIBI.

[{eHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOUIECTBEHHOM  MPAKTUKH, [OHHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEUECKOW IesATEeNbHOCTU, JTaroB €€
pPa3BUTUA M 3HAYUMOCTH JJIi PA3BUTUA IMBWIM3ALMU;, OBJIAJICHUEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOW KyJIbTYpOM KakK CpEICTBOM IMO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M MCCIEIOBATEIBCKYIO JEITEIBHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0euCmeusMuU, YHUBEPCANbHbIMU Pe2YIAAMUSHBIMU OCUCTNEUAMU.

1)  Vuueepcanvmuvie  noznaseamenwvhvie — Oelicmeus, — 0bOeCnevuU8arOm
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00yuaowuxcs (0ceoeHue
Memooo8  NO3HAHUA — OKpYJXHCAlowe2o0  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCCTIe008aMeENbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBeie jornueckue NenCTBuUs:

e BBIBIIATH U XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKA MATEMATUUYECKUX
00BEKTOB, TMOHATHUM, OTHOIICHUW MEXIY MOHITUAMU; (HOPMYIUPOBATH
OTIpeNIe]ICHUs]  TOHSATWN; YCTAaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA i OOOOIICHHS U CpaBHEHUS, KpUTEPUU
IPOBOJIMMOI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHEIE;

BBISIBJISAITH ~ MAaT€MAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX;
npemsiaraTh  KPpUTEPUM  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIHIO,
NPUBOJNUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB peIIeHUs, BHIOUpPATh HaMbOOJEe TMOAXOIANIMN ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBnie HCCICAOBATCIBCKHUC I[GI\/'ICTBI/IHZ

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUUE, MpodIEeMYy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMupoBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UINIO, MHCHHUE;

IPOBO/IUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCJICIOBAaHWE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
oOBbeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENTbHO (hOPMYJTMPOBATH 0O00OIIEHHS U BBIBOABI IO PE3YJIbTaTaM
POBEIEHHOTO HAOJIOICHHUs, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIISATH JIePUIMTHI UHPOpPMALIMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 33/1a4u;

BEIOWpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MpEACTaBICHUS;

CTPYKTYPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IMYHbIX (popMax,
WUTIOCTPUPOBATH TpaduuecKy;



2)

OTICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSATEITEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.
Yuusepcanvnvie  KOMMyHUKamueHvle Oelicmeus, 0becnedusarom

CchHOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh U (OPMYyJIHUPOBAaTh CYXKJICHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOTY4YEeHHBINA PE3yNbTaT;

B X07i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOIl TeMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€U, HAIICJICHHbBIE HAa TIOUCK
pEIlIEHUs; COMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXUBaTh Pa3lM4Me U CXOJCTBO IMO3UIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIIACHS, CBOM BO3PaKEHHUS,;
OPEICTaBIsATh  pPEe3yNbTaThl  pEHIeHHs  3a/Jayd,  JKCIIEpUMEHTAa,
UCCIIEJIOBAHMSI,  TMPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHUBUTyaJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUM JeATEIBHOCTH, IUTAHHUPOBATh OPTaHU3alUI0 COBMECTHOMN
paboThI, pacnpeensaTh BUAbI padOT, JOTOBapUBATLCA, 0OCYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W HWHBIE); BBHINOJHATH CBOK YacTh pabOTHl U
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UIE€HAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT IO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMHU B3aWMOICHCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeticmesus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHUA 3aaa4H, BBI6I/IpaTI> cIroco0 PCUICHUA C

y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ Y4ETOM HOBOW MH(pOpMaLUK.
CaMOKOHTpOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPILIAEMbIX JEUCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIAJE€Th CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3yJabTara peuieHusi MaTeMaTU4eCKOM 3a/1auu;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTETLCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3YJbTaTa WEIH W YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTUXKEHUs PE3yJIbTAaTOB JEATEIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYECKOTO aHAIH3a)
Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUs JOKHO OOECIEUUBATH JOCTHKEHUE
CIEAYIONIUX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh MOHATHUSIMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JECSITUYHAS APOOb, TPOLIEHTHI.

Bemonuate  apudmernyeckue — omnepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoinonusaTe npuOamkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBUia OKPYTJICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh NMOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejlieM; CTaHJapTHas
dopMa 3amMcH JEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH JIEHCTBUTEIBHBIX YHCEN ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCHHYC W TAHT€HC IIPOU3BOJIBHOIO YIUIA;
UCIIOJIb30BAaTh 3aIIKUCh ITPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEPaBeHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BrinonHaTe nmpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUN W pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrinonHaTe npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W HPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE  THUIIBI  LEJBbIX, PALMOHAIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI M HEPABEHCTBA U PELICHUS MAaTEMATUYECKUX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.



MonenpoBaTh peajbHble CUTyallud Ha S3bIKE airedpbl, COCTaBISThH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyH, HCCIEIOBATh
MIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM allfapara aiareopsl.

DyHKUMM U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKIMS, CIIOCOOBI 3a7aHus (PyHKLUUHU, 001acTh
OnpesieNieHus] U MHOXECTBO 3HAueHUN (QyHKUMH, Tpaduk (QYHKIHH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OmnepupoBaTh NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKUUHM, HYJIU
(YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBaTh rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CtpouTh U 4MUTaTh TPAPUKU TUHEHHONW (PYHKIMH, KBAJPATUIHONW (PYHKIIHMH,
CTETNEHHOMN (YHKIUH C LETbIM TTOKA3aTEIEM.

Wcnonp3oBate rpadpuku (QyHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEHN MPU PELICHUM 3aJa4 U3 JPYIMX Y4eOHBIX MPEAMETOB U PEaJbHOU
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTH MEXK/Y BEIMYMHAMH.

Hauaja maTeMaTH4ecKOro aHaaIu3a

OmnepupoBaTh MNOHSATUSAMH: TMOCIEIAOBATEIBHOCTh, apupMeTHyecKass u
reOMEeTpHUUECcKas IPOrpeCCU.

OmnepupoBarh MNOHATUSAMM: OECKOHEYHO YOBIBAIOIIAsg TIeOMeTpUUecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIeH reOMETPUUECKON MPOTPECCHH.

3anmaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEN U MPOTPECCUM JUIsl PEIIECHUS
peasIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHATHIMH: MHOXKECTBO, ONEpPAIH HaJ] MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjs  OMHMCaHUsA
pEaIbHBIX MPOLECCOB W SIBICHUN, NPU PEIICHUU 3a7ad U3 JPYIHX Yy4eOHBIX
IPEIMETOB.

OnepupoBarb  HOHATHSMHU: onpejieneHue,  Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJIbHOE, II€J0€ YHUCIO; MCIOIb30BATh
MPU3HAKK JIEJIMMOCTH 1LIEJbIX YHMCEN, PA3JIOKECHUE YMCIIa HA MPOCThIE MHOXKUTEIN
JUISL PELLICHUS 3aa4.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHATBHBIM OKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapuPM YHCIIA, TECATHYHBICE W HATypabHBIC
JorapuQMsbI.



YpaBHeHMS U HEPaBeHCTBA

[IpumensTh CcBOWCTBa CTemeHM Ui NpeoOpa3oBaHUSl  BBIPAXKEHUU;
ONEPUPOBATh NOHATHAMH: ITOKA3ATEIBbHOE YpPAaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHATe  npeoOpa3oBaHUs  BBIPAXKEHUM, COAEp)KaUIMX JorapugMsl;
OIIepUPOBATH MOHATUAMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts pemenys npoCcTeNNX TPUTOHOMETPHUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHUCTEMA JMHEMHBIX YPABHEHUN M €€ PEIICHMUE,
VCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTpk pemenus npocTeUInX CUCTEM M COBOKYITHOCTEM PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenpoBaTb peajbHble CUTYallUd Ha S3bIKE aiIreOpbl, COCTaBISTH
BBIDAKCHUSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM arlapara ajareopsol.

DYyHKIUN U TPAPUKH

OnepupoBaTh MOHATUSMH: TEpHOAUYECKass  (PYHKIUS, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKM OKCTpeMyMa (QYHKIMM, HauOonbliee U
HauMEHbIlIEE 3HAUYEeHUA (QYHKIUM Ha TIPOMEXKYTKE; HCIOJIb30BATh MX IS
UcClIeIoBaHusl (PYHKIINH, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU IMOKA3aTEIbHOU, JOrapupMUYECKON U
TPUTOHOMETPUUECKUX (PYHKIMI; N300paxaTh UX HA KOOPAWHATHOM IIOCKOCTH U
VICIIOJIB30BATh I PELICHUS YPABHEHUI U HEPABEHCTB.

N3o06pakath Ha KOOPJAWHATHON TUIOCKOCTH T'padyKH JTUHEUHBIX YpPaBHEHHUI
Y WCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnone3oBath rpaduku (QYHKUMA Ui HCCIENOBAaHUS MPOLECCOB H
3aBUCUMOCTEN U3 IPYTUX Y4eOHBIX AUCLUILINH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HEMpepbIBHAs (YHKIUS; MPOU3BOAHAS (DYHKUIUU;
UCIOJIb30BaTh TEOMETPUUECKUN U (PU3NUECKHI CMBICI POU3BOJAHOM AJIs PEIICHUS
3a1ad.

HaxoauTs nNpon3BOAHbBIE AJIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH IPOU3BOHBIE
CYMMBI, IPOU3BEIECHMS], YACTHOTO (DYHKIUH.

Hcnonp30BaTh MPOM3BOIHYIO TSl UCCIEN0BaHMS (GYHKIIMH HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YJIbTaThl HCCIEAOBAHUS K TOCTPOCHUIO TPaUKOB.

Hcronb30BaTh NMPOU3BOAHYIO I HAXOXKACHMS HAWIYydIIero pELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Has M MHTErpajg; IOHUMATh
reOMEeTpUUECKUN U PU3NYECKUI CMBICT UHTErpasa.



Haxomute mepBooOpasHble 37eMEHTapHbIX (DYHKLIWN; BBIYUCIATH WHTErpal
no popmyne Herorona—Jlenbuua.

Pemats mpukiagHbie 3a1ayd, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpecTBaMi MaTeMaTHUECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mndposbie)
Koutpoabnbie IIpakTnuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
MHoxecTBa palliOHAIBHBIX U
1 JIEUCTBUTENbHBIX Yucesl. PalimoHanbHbIE 14 2 0 https://resh.edu.ru/about
YpaBHEHUS U HEPABEHCTBA
2 Dyttt u rpagpiicit. CTeneHb ¢ Lenbi 6 0 0 https://resh.edu.ru/about
MoKa3aresieM
3 Apuuieriticckiii Kopens N-oif creneist 18 1 0 https://resh.edu.ru/about
UppanmonaibHbie ypaBHEHUSI 1 HEPABEHCTBA
DopMmysl
4 TPUrOHOMETpHUH. T pUroHOMEeTpHUECKHE 22 2 0 https://resh.edu.ru/about
ypaBHEHUS
5) [TocnenoBaTeIbHOCTH M IPOTPECCUN 5 0 0 https://resh.edu.ru/about
II
6 OBTOPGHI/IG, 000011IeHNe, CUCTEMATH3AITUS 3 1 0 htps://resh.edu.ru/about
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsbl
CreneHb ¢ palluOHATIBHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbIe 12 1 0 https://resh.edu.ru/about
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuaeckas hyHKIHS.
2 Jlorapudmudeckue ypaBHEHUS U 12 0 0 https://resh.edu.ru/about
HEpaBEeHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpruecKue 9 1 0 https://resh.edu.ru/about
HEpaBEeHCTBA
4 IIpounsBonHas. IlpuMenenne npon3BoaHON 24 1 0 https://resh.edu.ru/about
5 HHTerpan u ero npuMeHeHus 9 0 0 https://resh.edu.ru/about
6 Cucremsbl ypaBHEHUN 12 1 0 https://resh.edu.ru/about
7 Harypanbnble u 1iensie yucia 6 0 0 https://resh.edu.ru/about
3 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 18 5 0 httos://resh.edu.ru/about
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Koutpoasnubie IIpakTnyeckue op
n/n Bcero U3YYCHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
MHO3k€ecTBO, oneparuy Hajl https://resh.edu.ru/about
1 MHOXeCTBaMU. JlmarpaMMbl 1 0 0
) harp 04.09.2023
Olinepa—Benna
Pannonanbublie yncna. OObIKHOBEHHBIE U https://resh.edu.ru/about
JECSITUUHbIE TPOOH, MPOLIEHTHI,
5 OecKOHEYHbIE IEPUOANUECKUE 1 0 0
npoou. ApudMeTHIecKue onepauu ¢ 06.09.2023
palOHATbHBIMU YHUCIIAMHU,
peoOpa30BaHUs YUCIOBBIX BBIPAKCHHIA
3 B 5 1 0 0 https://resh.edu.ru/about
XOJIHasl KOHTPOJIbHAs padoTa.
8 P P 11.09.2023
[Tpumenenue apoGeit 1 MPOIEHTOB IS https://resh.edu.ru/about
pelIeHus MPUKIaIHbIX 3aa4 U3
4 . . . 1 0 0
pa3IMYHBIX OTpaciiell 3HaHUH U peaTbHON 13.09.2023
KU3HU
[Tpumenenue apoGeit 1 MPOIEHTOB IS https://resh.edu.ru/about
pelIeHus MPUKIaIHbIX 3aa4 U3
S . . . 1 0 0
pa3IMYHBIX OTpaciiell 3HaHUH U peaTbHON 18.09.2023
KU3HU
6 JleicTBuTENbHBIE YKCIia. PalinoHanbHbIe U 1 0 0 https://resh.edu.ru/about
UppalMoHaIbHBIE YUCIIA 20.09.2023



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

Apudmernueckue onepanuu ¢

https://resh.edu.ru/about

08.11.2023

! IEWCTBUTEIILHBIMI YHCIAMU 25.09.2023
ITpubnxéHHbIe BBIYUCIICHHS], TIPaBHUIIa https://resh.edu.ru/about
8 OKpYIJIEHUS, IPUKHIKA UI/I OLIEHKa 97.09.2023
pe3yJbTaTa BEIUUCICHUN
9 ToxxnecTBa U TOXXIECTBEHHBIE https://resh.edu.ru/about
npeoOpa3oBaHus 02.10.2023
https://resh.edu.ru/about
10 VYpaBHeHHE, KOpEHb YpaBHEHUS 04.10.2023
https://resh.edu.ru/about
11 HepaBeHcTBO, pellieHre HEpaBEHCTBA 09.10.2023
https://resh.edu.ru/about
12 Meroa nHTEpBAJIOB 11.10.2023
13 Pemenue nensix u IpoOHO-PAIIMOHATBHBIX https://resh.edu.ru/about
YpaBHEHUN U HEPABEHCTB 16.10.2023
KonTtponbHas pabota o Teme https://resh.edu.ru/about
14 "MHOKeCTBa pallMOHAJIBHBIX U
JIEUCTBUTENIbHBIX Yucesl. PalimoHanbHbIE 18.10.2023
YpaBHEHHUS U HEPABEHCTB"
15 @yHK1MsA, cr10coObI 3a1aHNUsT QYHKLUU. https://resh.edu.ru/about
B3anmuo obpatHble QyHKINH 23.10.2023
I'padux dyakmum. O6macTs onpeaeneHus https://resh.edu.ru/about
16 1 MHO>XECTBO 3HaYeHUH ¢yHKInn. Hymm
byakuun. [IpomexyTku 25.10.2023
3HAKOIMOCTOSIHCTBA
. . https://resh.edu.ru/about
17 UETHbie 1 HEUETHBIC PYHKITUN



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

CrerneHs ¢ LEIBIM IT0KA3aTEIEM.

https://resh.edu.ru/about

18 CraggaptHasa hopMa 3amucu
z[eﬁCTBI/II)TenLH((l))r(I)) qucia 13.11.2023
Hcnonb3oBanue moaxosmiei popmsl https://resh.edu.ru/about

19 3aMMCcH IeHCTBUTENBHBIX YHCEN IS
pelIeHust pakTUYECKHUX 3a/1a4 U 15.11.2023
MPEJICTaBICHUS JaHHBIX
CrenenHast GyHKIUS C HATypaJIbHBIM U https://resh.edu.ru/about

20 1eJIbIM Moka3aresneM. E€ cBoiicTBa u 90.11.2023
rpaduk

21 ApudmeTnueckuii KopeHb HaTypaJbHOM https://resh.edu.ru/about
CTETEeHH 22.11.2023

99 ApudmeTnueckuii KopeHb HaTypaJbHOM https://resh.edu.ru/about
CTETEeHH 27.11.2023

93 CoiicTBa apu()METHUECKOr0 KOPHS https://resh.edu.ru/about
HaTypaJbHOM CTENEHU 29.11.2023

24 CgoiicTBa apu(pMETHIECKOTO KOPHS https://resh.edu.ru/about
HaTypaJbHON CTENEHU 04.12.2023

o5 CoiicTBa apu(METHUECKOTr0 KOPHS https://resh.edu.ru/about
HaTypaJbHON CTENIEHU 06.12.2023

26 HeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU https://resh.edu.ru/about
N—oii cTeneHu 11.12.2023

97 JeticTBust ¢ apu(METHISCKUMU KOPHSIMH https://resh.edu.ru/about
N—oii cTeneHu 13.12.2023

28 HeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU https://resh.edu.ru/about
N—oii cTeneHu 18.12.2023

29 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMHU https://resh.edu.ru/about

N—OM CTENEHU

20.12.2023



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

HeiicTBus ¢ apupMeTHIECKUMU KOPHIMHU

https://resh.edu.ru/about

30 N—oii cTeneHu 25.12.2023

31 Peuienne nppanuoOHaIbHBIX YPAaBHEHUU U https://resh.edu.ru/about
HEPABEHCTB 27.12.2023

39 Pemenue nppaninoHaNIbHBIX YpaBHEHUH U https://resh.edu.ru/about
HEPaBEHCTB 10.01.2024

33 Peuienne nppanuoOHaIbHBIX YPAaBHEHUU U https://resh.edu.ru/about
HEPaBEHCTB 15.01.2024

34 Peuienne nppanuoHaIbHBIX YPAaBHEHUN U https://resh.edu.ru/about
HEPaBEHCTB 17.01.2024

35 Pemenue nppaninoHaNIbHBIX YpaBHEHUH U https://resh.edu.ru/about
HEPaBEHCTB 22.01.2024

36 CaoiicTBa ¥ rpaduK KOpHs N-0ii CTENEHN hitps://resn.edu.ru/about

24.01.2024
37 CaoiicTBa ¥ rpaduK KOpHs N-0ii CTENEHN hitps://resn.edu.ru/about
29.01.2024

KoHnTtponbHas paborta mo Teme https://resh.edu.ru/about

38 "ApudmeTnueckuii KOpeHb N—0¥ CTETICHH.
HppanrioHanbHble ypaBHEHHS U 31.01.2024
HepaBeHcTBa"

39 CuHyC, KOCUHYC U TaHT€HC YUCIOBOTO https://resh.edu.ru/about
aprymeHTa 05.02.2024

40 CuHyC, KOCHUHYC U TaHT'€HC YHCIIOBOTO https://resh.edu.ru/about
aprymeHra 07.02.2024

a1 ApKCHHYC, apKKOCUHYC U apKTaHT€HC https://resh.edu.ru/about
YUCJIOBOTO apryMeHTa 12.02.2024

42 ApKCHHYC, apKKOCUHYC U apKTaHT€HC https://resh.edu.ru/about

YHCIIOBOTO apryMeHTa

14.02.2024



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

Tpuronomerpuyeckas OKpyKHOCTb,

https://resh.edu.ru/about

43 OTpeieTICHUEe TPUTOHOMETPHUECKUX 19.02.2024
(yHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb, https://resh.edu.ru/about

44 ONPEAEIEHUE TPUTOHOMETPUUECKHUX 91.02.2024
(YHKLUI YUCIOBOTO apryMEHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE https://resh.edu.ru/about
dbopMyITbI 26.02.2024

16 OCHOBHBIE TPUTOHOMETPUUYECKHE https://resh.edu.ru/about
bopMyIIBI 28.02.2024

47 OCHOBHBIE TPUTOHOMETPUYECKUE https://resh.edu.ru/about
dbopMyIibI 04.03.2024

48 OCHOBHBIE TPUTOHOMETPUUYECKHE https://resh.edu.ru/about
dbopMyITbI 06.03.2024

49 [IpeoOpazoBanre TPUTOHOMETPUUECKUX https://resh.edu.ru/about
BBIPOKCHHI 11.03.2024

50 [IpeobpazoBanue TPUTOHOMETPHUUECKUX https://resh.edu.ru/about
BBIpAXEHUI 13.03.2024

51 [IpeoOpazoBanre TPUTOHOMETPUUECKUX https://resh.edu.ru/about
BBIpAXEHUI 18.03.2024

59 [IpeoOpazoBanre TPUTOHOMETPUUECKUX https://resh.edu.ru/about
BBIPOKCHHI 20.03.2024

53 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX https://resh.edu.ru/about
BBIpaKEHUI 03.04.2023

54 Pemienne TpuroHoMeTpu4YECKUX https://resh.edu.ru/about
ypaBHEHUU 05.04.2023

55 Pemienne TpuroHoMeTpu4YECKUX https://resh.edu.ru/about

ypaBHEHUU

10.04.2023



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

Pewienne TpuroHOMETpUYECKUX

https://resh.edu.ru/about

56 ypaBHEHUU 12.04.2023
57 Pemienne TpuroHOMETpUYECKUX https://resh.edu.ru/about
ypaBHEHUM 17.04.2023
58 Pemienne TpuroHoMeTpu4YECKUX https://resh.edu.ru/about
ypaBHEHUH 19.04.2023
59 Pemienne TpUroHOMETpUYECKUX https://resh.edu.ru/about
ypaBHEHUH 24.04.2023
KonTtponsHas padora no teme "®opmyIsl https://resh.edu.ru/about
60 ;i:;fll;z;d:fpnn. Tpuronomerpuueckue 26.04.2023
ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHHUS https://resh.edu.ru/about
61 nocineaoBarenbHocTell. MOHOTOHHBIE
HOCHGEOBaTeJIBHOCTI/I 03.05.2023
Apudmerndeckas 1 TeOMETpUIECKas https://resh.edu.ru/about
62 nporpeccuu. Vcnonb3oBaHue nporpeccun
JUTSL pEIIEHUs PeaThbHBIX 3a]1a4 08.05.2023
MPUKIIATHOTO XapaKTepa
BeckoneuHo yObIBaromasi reoMeTpuyecKas https://resh.edu.ru/about
63 nporpeccusi. Cymma 6€CKOHEUHO
y(IS)LIBI;Iomeﬁ rey;\f\mpnqecxoﬁ IPOrpeccuu 10.05.2023
64 (DOpMyITa CTOSKHBIX TPOLCHTOB https://resh.edu.ru/about
15.05.2023
65 DOpMYITa COKHEIX TIPOLCHTOB https://resh.edu.ru/about
17.05.2023
O0001Ienre, cucTeMaTH3aIis 3HAHUH 3a https://resh.edu.ru/about
66 KypcC aJireOphl ¥ HayaJl MaTeMaTHIeCKOTO

aganni3a 10 kmacca

22.05.2023



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

https://resh.edu.ru/about

67 Hrorosast KoHTpoJbHASA paboTa 1 94.05.2023
O0001enue, cucreMaTH3amus 3SHAHUH 3a https://resh.edu.ru/about
68 Kypc anreOpbl ¥ Hadall MaTEMaTHIECKOTO 1
ananmu3a 10 kmacca
OBUIEE KOJIMYECTBO YACOB I1O0 68

I[TPOIT'PAMME



https://resh.edu.ru/about
https://resh.edu.ru/about

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYeCKOro aHallu3a, FTeOMETPHS.
Anrebpa u Hadana MmaTemaTudeckoro ananmusa, 10-11 kmaccel/ Anumos 11LA.,
Konsrun FO.M., TkaueBa M.B. u npyrue, AKiimonepHoe 00IIECTBO
«3marensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.YueOnuk: Anrebpa u Hau. Mat. aHanuza. 10-11k1. Anmumos LIL.A. u np,
Anre0Opa 1 Hadajia MaTEMaTUYECKOTo aHaian3a. Meronnyeckre peKOMEH1alluu.
10 kmacc: mocoOue i yuuTenei oomeoopa3osat. opranm3aruii / M. K.
[Toramnos, A. B. llleBkun. — M.: IIpocsemenue, 2013. — 191 c.: . — (MI'Y —
IIKOJIC).

2. AnreOpa 1 Hayaja MaTeMaTUYECKOTO aHanu3a. J(unakTuiaeckue MaTepualbl K
yueonuky ILI.A. AnmumoBa u apyrux 11 kmacc: yue0. mocoodue ajis
001eobpaszoBar. opranuzanuii: 6a3oBeiii u yrayosa. yposuau / M. U. [1labynun,

M.B. Tkauépa, H.E. ®énoposa. - 8-¢ u3a.-M.: IIpocsemenue, 2017. — 207 c.: u.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

1.https://resh.edu.ru/about

2.MartemaTnueckue OJIMMIIHAJbl 1 OJIMMITMAAHBIC 3aJa4U, — [BHCKTPOHHBIfI

pecypc], — pexxum fgocryma: http://www.zaba.ru.



3.Metoauka mpenoiaBaHusi MAaTEMATHKU — [3JIEKTPOHHBINA pecypc], — peKumM
nocryma: http://methmath.chat.ru.

4.PeecTp nmpuMepHBIX 0011€00pa30BaTEIBHBIX TPOTPaMM [3JIEKTPOHHBIN pecypc],
— pexkum goctyma: http://www.fgosreestr.ru.

S.IlyreBoauTtens «B Mupe Hayku» 115l HIKOJIBHUKOB [3JIEKTPOHHBIN pecypc], —

pekuM octyma: hitp://www.uic.ssu.samara.ru

6. 3J’ICKTpOHHa$I XpecTtoMaTus 1o METOAUKCE IMPCIIOAaBaHNA MATCMATUKA

[as1eKTpOHHBIN pecypc], — pexxum goctyma: http://fmi.asf.ru.


http://www.uic.ssu.samara.ru/

MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
obyuarommuxcst 10 —-11 kmaccoB pa3paborana Ha ocHOBe DeaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEbHOTO CTaHIApTa CPEIHEro O0IIero 0Opa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEABIBISIEMBIX K MATEMaTUIECKOMY
00pa30BaHUIO, M TPATUIMK POCCUUCKOTO oOpa3oBaHus. Peanmmzanms mporpamMmbl
00ecreunBaeT OBJIAJCHUE KIIIOUEBBIMH KOMIIETCHIMSIMHU, COCTABISIOIMIUMHU OCHOBY
JUTSl CAaMOPa3BUTHUSL M HEMPEPHIBHOTO 00pa3oBaHus, LEIOCTHOCTh OOLIEKYIbTYPHOTO,
JMYHOCTHOTO ¥ TIO3HABATEIHLHOTO PA3BUTUS TUIHOCTU 00YUAIONTUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpUM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBIEHA MNPAKTUYECKOM 3HAYMMOCTBIO METANPEAMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOYYEHHMs] TE€OMETPUU B HAIIPaBIECHUU JMYHOCTHOIO
pa3Butusi oOydarommxcs, (opmupoBaHus (YHKIMOHAIBHOW MaTeMaTUYECKOM
IPaMOTHOCTH, M3y4Y€HUsSl APYTUX Y4YEOHbIX NUCHUIUIMH. Pa3Buthe y oOyuaromuxcs
IPABWIBHBIX NPEICTABICHUNH O CYIIHOCTH M HPOUCXOXKJIECHUU TIE€OMETPUUYECKUX
abcTpakuuii, COOTHOLUIEHWM pEaJbHOIO M HJEAIbHOIO, XapaKTepe OTPaKeHUs
MaTeMaTU4YECKOW HAyKOW SBJICHUN U IPOLIECCOB PEAIBHOTO MHUpPa, MECTE T€OMETPUHU
B CHCTEME HayK U POJIM MATEMaTUYECKOTO MOJIEIUPOBAHMS B HAYYHOM IO3HAHUU U B
IPAaKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YyYalIUXCs, a
TaK)K€ KA4eCTB MBINUICHHs, HEOOXOMUMBIX [JIs aJanTallii B COBPEMEHHOM
oOuiecTBe.

['eomeTpus sBAsSETCS OAHMM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHMs, TaK KaK OOECHeYMBAaeT BO3MOXKHOCTh H3YYCHHS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIIEHHE, (QOPMUPYEMOE TMpPU H3YYEHHH OO0YyYarOLIMMMCS
HNOHSTUWHBIX OCHOB T€OMETPUU U MOCTPOECHUH LENOYKU JIOTHYECKUX YTBEPKJICHUH B
XOJI€ PEIICHUS] TEOMETPUUECKUX 3a]1a4, YMEHUE BbIIBUTAaTh U OMPOBEPraTh IMIIOTE3bI
HEMOCPEACTBEHHO HCIOJB3YIOTCS TMPU PEIIEHUH 3a/ad EeCTECTBEHHO-HAYyYHOTO
LIUKJIa, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue OpUeHTHPOBAThCS B NPOCTPAHCTBE WUIPAET CYLIECTBEHHYIO pOJIb BO
BCEX O00JIacTAX JMeATeIbHOCTH denoBeka. OpHeHTanus 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COIHaIbHOTO OblTus, (opma
OTPaXCHHUS OKPYKAIOIIETO MHUPA, YCJIOBHE YCIEHUIHOTO MO3HAHHMS W aKTHUBHOTO
npeoOpa3zoBaHus AeMcTBUTENbHOCTU. OIEpUpOBaHNE IPOCTPAHCTBEHHBIMU 00pa3aMu
00BEeMHSIET pa3Hble BU/bl YUEOHOW U TPYAOBOI IEATEIBHOCTH, ABJISAETCA OJHUM U3
npo(hecCHOHANBHO BaXXHBIX KauyecTB, MOATOMY aKTyalbHa 3agadya (GOpPMUPOBAHUS Y



0o0y4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS] KaK Pa3HOBHIHOCTH OOPa3HOTO
MBILIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JESITEIbHOCTH 110 MHOTHM HaIlPaBJICHHUSM.

[lens ocBoeHUS MporpaMMbl yueOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
o0yueHus — o01Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE PAa3BUTHE OOYUYaIOIIUXCS
yepe3  oOecriedeHHEe  BO3MOXXHOCTH  TNPUOOPETEHHS U HCIOJIb30BAHMS
CUCTEMATUYECKUX T'€OMETPUUECKUX 3HAHUN W JACUCTBUMN, CHEHU(PUUYHBIX T€OMETPHH,
BO3MOYKHOCTH YCHEIIHOTO MPOJOJKEHUs OOpa3oBaHMs MO CIEHHAIBHOCTSAM, HE
CBSI3aHHBIM C MPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 10 reoMeTpuu Ha 0a30BOM YpOBHE INpelHa3HaueHa s
00y4aromuxcsi CpelHel IIKOJbI, HE UCIIBITHIBABIIUX 3HAYUTENbHBIX 3aTPYIHCHUN Ha
YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. Takum oOpazom, oOywaromuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMAaTUYECKHE YMEHHs, CBA3aHHBIE CO
crien(pUKOM reoMeTpUru M HEOOXOJMMBIC JIJIs KU3HUM B COBPEMEHHOM OOIIECTRBE.
Kpome 31010, OHM HMEIOT BO3MOXHOCTh U3YYUTh T'€OMETPHIO OoJiee IiTyO0Ko, €Cliv B
JalbHEWUIIEeM BO3HUKHET HEOOXOJMMOCTh B TIE€OMETPUYECKHX 3HAaHHUIX B
poecCHOHANTEHOM NESITEIIbHOCTH.

JlocTikeHue 1elid  OCBOEHUS MpPOrpaMMbl  OOECHEUYMBAECTCS  PEIICHHEM
COOTBETCTBYIOIIMX  3a7ady. [IpuopuTeTHBIMM  3ajayaMu  OCBOCHMSI  Kypca
«["eomerpum» Ha 6a30BoM ypoBHE B 10—11 kitaccax ABISIOTCS:

e (opMHpOBaHHE NPEACTABICHUSA O TEOMETPUN KaK YaCTH MUPOBOU KYJbTYpHI

Y OCO3HaHHE €€ B3aMMOCBSI3U C OKPYXAIOLUM MUPOM;

e (opmMupoBaHHMe penCTaBIeHUs O MHOTOTPAHHUKAX U TellaX BpallleHHs KakK O
BOKHEUIIUX MATEMAaTUYECKUX MOJENSIX, IO3BOJSIIOIMIUX OMNUCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHHE YMEHHUS paclo3HaBaTh HA YEPTEXKaX, MOJACIAX U B PEaTbHOM
MHUpPE MHOTOTPAHHUKH U TeJla BPaIlICHHUS;

e OBJAJCHUE METOJAaMU pEUICHUS 3a/lady Ha MOCTPOEHUs Ha HU300paKeHUSX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opMHupOBaHHE YMEHHUA OINEPUPOBATH OCHOBHBIMHU  TOHSATHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE AJTOPUTMAMU PEIICHUS OCHOBHBIX THUIIOB 33/1a4; (popMupoBaHue
YMEHUSI TPOBOJUTH HECIOXKHBIE JOKA3aTeNbHbIE PACCYXXIECHUS B XOJIe
pelieHusI CTEPEeOMETPUYECKHUX 3aJady M 3a7ad C  [PAKTUYECKUM
COJIep’KaHUEM;

e Pa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN OOydarommxcs,
MO3HABATEJIbHON AKTUBHOCTHU, MCCIIEOBATENIbCKUX YMEHUW, KPUTUYHOCTU
MBIIILJICHUS;



e (dopmupoBanue (YyHKIMOHATBHOM T'PAMOTHOCTH, PEJICBAHTHONW T€OMETPHUU:
YMEHHE PAclO3HaBaTh MPOSBICHUS T'€OMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEATbHBIX >KU3HEHHBIX CUTYalMsIX W MPU HU3yYEHUU
IpYruX  Y4yeOHBIX  MpPEAMETOB,  MPOSBIECHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (hopMyIUMpoBaTh UX HA SI3bIKE T'€OMETPUU M CO3/aBaTh
F€OMETPUYECKHE MOJEIIN, IPUMEHATh OCBOCHHBI T€OMETPUYECKUI anmapar
JUISL PELICHHs] MPaKTUKO-OPUEHTHPOBAHHBIX 3a]ad, WHTEPHPETUPOBATh U
OIICHUBATH MOJIyYCHHbIEC PE3YJIbTATHI.

OTnUYUTENHEHON OCOOCHHOCTBIO MPOrpaMMbl SBIISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUHU B Hayaje ero M3y4eHus 3ajay, pelIaeMbIX Ha YPOBHE MHTYUTHUBHOIO
NO3HAHMS, U ONpPENeNIEHHBIM O0pa3oM OpraHu3oBaHHAs padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET K JajbHEHIIEMY
U3YYEHUIO MIpEeIMETA.

[Ipenmourenue OTAAETCA HATAIHO-KOHCTPYKTUBHOMY METONY OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEIMETHO-
IIPAKTUYECKOM JIESATENBHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yUYallUXCsl B Kypce CTEPEOMETPUN MPOBOJUTCS 3a CUET PEIICHMs 3a7a4 Ha CO3/IaHKE
IPOCTPAHCTBEHHBIX O0O0pa3oB W 3aJady Ha ONEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue oOpa3a MPOBOAWTCS C ONOpPOM Ha HABIIHOCTH, a
ONEepUpPOBaHUE O0Pa30M — B YCJIOBUAX OTBJICUYECHUS OT HATJSAHOCTH, MBICICHHOIO
MU3MEHEHUS €r0 UCXOJHOTO COJIepKAHUSI.

OcCHOBHBIE cojepkaTenbHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukuny», «lIpsiMble U TJIOCKOCTH B MpPOCTpaHCTBe», «Tena BpalieHUs»,
«BekTopbl U KOOpAMHATBI B NPOCTpaHCTBE». DOPMHUPOBAHUE JOTMYECKUX YMEHHU
pacnpezensercs He TOJbKO MO COJAEP>KaTEIbHBIM JIMHUSAM, HO U TIO TOJaM O0ydeHHs
Ha ypOBHE CPEJHET0 00111eT0 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE TMPEIMETHBIM pe3yJibTaTaM
OCBOEHHUsI pabodeil mporpammbl, pacupeleNéHHbBIM IO TrojJaM OOy4eHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJICHHE T€OMETPUUECKUMH MOHATUAMU
Y HaBbIKAMH OCYLIECTBIISJIOCH MOCJEN0BATEIBHO U MOCTYNATENIBHO, C COOJII0ICHHEM
MPUHIUIIA IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIMCh B OOLIYIO CUCTEMY
reOMETPUYECKHUX MPEACTABICHUN 00YyUYaroIIUXCs, pacupss U yriayouss e€, oopasys
IIPOYHBIE MHO’KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenne reomerpum otBoauTcs 2 yaca B Heaemnro B 10 kimacce u 1 yac B
Henenmo B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
napajuleJIbHble W CKpeummBaronmecs npsamele. [lapammensHOCTs NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMPSIMbIE B IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; MNAPAIUIEIBHOCTh MPAMOM M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIrOJd MEXIAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulenbHBIX TuiockocTel. Ilpocteiimine mnpocTpaHcTBeHHBIE (UTypel Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenumnes]; IOCTPOCHUE CEUCHH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TIOCKOCTH: MEPIEHINUKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE NapALICIbHBIE WM IEPIEHAMKYISIPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O NpsMOU
MEPIEHAUKYJISIPHOW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHMHBIM yrojJ JBYTPAHHOIO  yIJia.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT mpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  GuUrypsl Ha  IIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IIJIOCKOCTEH:  NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
TIoCcKocTer. TeopeMa 0 TpEX MEePIEHINKYIIApax.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronsHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI; psMasi U HaKJIOHHAs MPHU3MbI, OOKOBas U
MIOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes, U ero cpoucra. llupamupa: nN-yronpHas nupamuga, TPaHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPaBHIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpU3MA U
NpaBWIbHAs MHPAaMUJIA; NPABUIIbHAs TPEYroJibHash MNHUpPaMHUAA W TPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozexa’ip u ukocasap. CeueHus: Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, IPSMOIA,
IJIOCKOCTU.  DJEMEHThl CUMMETPHMM B MNHpaMHAaX, Napajuielienuneaax,
MIPAaBUWJIBHBIX MHOTOTPAHHUKAX.



Brruucienne 9SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaN M, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHWMA, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPHU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUIBHOM MUpPaMUJIBL,
TeopeMa O IUIomaau yceu€éHHoM mnupamuabl. [loHsitne 06 o0béMe. OOBEM
UPaMUJIbI, TPU3MEI.

[Tomo6upie Tena B mpoctpaHcTBe. (COOTHOIIEHUS MEXKIY IUIOMIAISIMU
MOBEepXHOCTEH, 00bEMaMU MOAOOHBIX TEI.

11 KIIACC

Tesia Bpalenus

HummHapuyeckas IIOBEPXHOCTD, oOpasytomue HJIAHAPUYECKOU
MOBEPXHOCTH, OCh UWIMHIPHUYECKONW TMOBEPXHOCTH. LlMnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh, IUIONIAJAb OOKOBOW W TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroliie KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOW MmoBepXHOCTH. KOoHyC: OCHOBaHUE U BeplIMHA, 00pa3yromas
U OCh; IUIOMAAh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolye U BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAIb MMOBEPXHOCTU CQEpHI.
B3aunmMHoe pacnosnoxxenue chepbl U MIIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe;
10 hL CHEpHI.

N300paxenne Tea BpalleHus Ha MII0CKOCTH. Pa3BépTka numuHapa U KoHyca.

KoMmOuHanum Ten BpalleHHss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMCaHHBIM OKoJI0 cdephl; chepa, BOHCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaIllCHUS.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajienenuneaa u ciaenctsusa u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab chephl.

[TonoGubpie Tena B mpocTtpaHcTBEe. COOTHOLIEHUS MEXAY IUIONIAAsIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenus wmwivHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHUS
KOHyca (mapajuielbHO€ OCHOBAHHMIO M TPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpaHcTBe. CI0KEeHUE U BRIYMTAHHE BEKTOPOB.
YMHOXeHue BeKTopa Ha yucio. Pasnoxkenue BekTopa mo TpéM HEKOMIUIAaHAPHBIM
BekTopaM. [lpaBuino mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
OpUMEHEHUEM TMpaBwil JAeCTBUM ¢ BekTopamu. lIpsimoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE€ MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOrO MpeaMeTa
«Maremartnkay XapakTepu3yloTCs:

I'paxiaanckoe BocIUTaHMe:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYpP, SIBICHHIA,
nporeaAyp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHl U Tp.), YMEHHEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSMU U Ha3HAYEHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
MPOLJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTeMaTUYeCKOM IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHHMH B APYTUX HAayKax, TEXHOJOTHSX, cepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pPOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAyKH U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAas ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajJad4, pELIEHNH, paccyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acleKTaM pa3InyHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKHWE 3HaHUS B
MHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa *KHU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHA U

OT/IbIXa, peryisipHas buznueckas aKTUBHOCTB); (du3znIECcKOTro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U
caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOM M COLIMATIBHOU
Cpenmpl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpPUEHTAIlMEe Ha NMPUMEHEHHE MATeMaTUYECKUX 3HAHWM JJIs pelIeHus 3aj1ad B
00JIaCTH  OKpYXarolleil cpenpl, IUIAaHUPOBAHUSI TOCTYNIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN IUIsI OKPYKAIOIIEU CPEIBI.

ILleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4eToBEUECKOM IesATEebHOCTU, JTarnoB €€
pa3BUTHS W 3HAUYUMOCTH IS PA3BUTHUS LMBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yJbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elcCmeUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHLIMU OetCMBUIMU.

1)  Vuueepcanvmuvie  noznaseamenwvhvie — Oelicmeus, — 0bOeCnevuU8arOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIoOUuie2o0  Mupa;,  NpuMeHeHue  J10SUYECKUX,
UCCTIe008aMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue aefcTBUA:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHWHA MEXIY TMOHATUIMH; (HOPMYIUPOBATH
OTpe/ie]ICHUs]  TMOHSATWN; yCTAaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccuduKalu, OCHOBaHUS i OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE,;
YCIIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBI3M W
NpOTUBOpeYHs B (aKkTax, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MMPOTUBHOTO), BBICTPAUBATh apTryMEHTAITUIO,
NPUBOJUTHh TPUMEPHI UM KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpATh Haubojee MNOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieg0BaTebCKUE 1CHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJENOBATENbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIKE MPOTUBOpEUre, MNpodiemMy,
yCTaHAaBIMBAaTh HWCKOMOE W  JaHHOe, (opMupoBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UINIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BbeKTaMu, SIBJICHUSMU, TIPOIECCAMU;

e CaMOCTOSITENIFHO (HOPMYIUPOBATH OOOOIIEHUS M BHIBOJBI TI0 pe3yjIbTaTaM
POBENEHHOTO HAOIIOEHUS, HUCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IMpOIIECCa, a TaKXKe BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBIATH ACPUIUTH UHPOPMAILIMH, JaHHBIX, HEOOXOJUMBIX IIJIsi OTBETa
Ha BONPOC U JJI PEUICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO U3  WCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIINIO, IPEICTABIATh €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSATEITLHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvuvie KOMMYHUKAMUGHble  Oclicmeus, 0becneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIpUHUMATh U (OPMYyJIHUPOBATh CYXKJIEHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3PEHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINA PE3yNbTaT;

B X0/i€ 00CYKJIeHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAa€MOIl TeMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€U, HAIICJICHHbBIE Ha TIOUCK
pEILIEHUs; COMOCTABIATH CBOM CYXKIEHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXMBaTh Pa3lM4Me U CXOJCTBO IMO3UIIMIA; B
KOPPEKTHOH Gopme hopMyTHUpOBaTh Pa3HOIIACHS, CBOM BO3PaYKEHHUS;
OpEACTaBIATh  pe3yjbTaThl  PELICHHS  3aJaud,  OKCIEpUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAUH U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHUBUTyJIbHON pabOThI pU pENICHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paloThl, pacrpenensaTh BUAbI padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CY)IeHHS, 0OMEH MHEHH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPAMHUPOBATh CBOM JIEUCTBUS C JAPYTMMH WiI€HAMH KOMAaH]IbI;
OIICHWBATh KAa4eCTBO CBOETO BKJIaJia B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMOICHCTBUS.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanmus:

COCTAaBJISITH IJIaH, aJITOPUTM PELIECHUS 3a/1ayu, BEIOUPATh CIIOCOO pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB B COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediekcnr Kak OCO3HAHUS
COBEpUIAEMbIX JIEUCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOaMM  CaMOINPOBEPKH, CAMOKOHTPOJISI  Ipoiecca U
pe3yJibTara peleHus MaTeMaTUIeCKOM 3a/1auu;

NpEABUJIETh TPYJIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IE€ATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAJCHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;



e OLEHUBATH COOTBETCTBUE PE3YJbTATa LEIH U YCJIOBHUSIM, OOBSICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OMHOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBHUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMHU: MAPATIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunmpoBats B3aMMHOE PACMOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJi, TpaHU JBYTPaAaHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl IBYTPAHHOTO YTIJa; TpajyCcHas Mmepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, IPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (MUpamMuja; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJICNIeTHIIE I, KyO).

Knaccudummponatsb MHOTOTPaHHUKH, BEIOMpAsT OCHOBaHUS TUIS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU, IPaBUJIbHbBIC
MHOT'OTPAHHUKH; NMPSAMbIC U HAKJIOHHBIC MPU3MBbI, TapaJlIeIeIUIIC bl ).

OnepupoBatTh MOHITUSMU: CEKYIIas JIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU, UCTIONB3YS METO/I CIIEIOB.

CTpouTh CEUEHHMS MHOTOTPAaHHHUKOB METOJOM  CJIEJIOB, BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKHUX BEJIMYMH 10 00pas3iiaM Win
aNropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAIMTUYECKHE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYMCIICHUE PACCTOSHUM MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH [JIO0 IUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS IPSMBIMH.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYMH 10 00pas3iaM Win
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKHE METOAbl NPU PEIICHUU
CTAHJIAPTHBIX MaTeMaTHYECKMX 3aJlad Ha BBIYHCICHUE YIJOB  MEXKIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MIIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMyuja) € TpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOLIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMAMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUs] CTEPEOMETPUYECKHUX
3a/1a4, NMPEANoJaraloluX HECKOJIbKO [IaroB PEIICHMS, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B ABHOU (opMe.

[IppuMeHATs MpPOCTEHINNE NPOrpaMMHBIE  CpPEACTBA M IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaWuTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
YKU3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpyMeHATh MOJTYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallUn W IIPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd C(OPMYJIHPOBAHHONW MPOOJIEMBI, MOJEIUPOBATH PEAIbHBIC
CUTyallUM Ha S3bIKE TIEOMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, armapara aareOpsl; pemarb
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIPUYECKAs] IOBEPXHOCTh, oOOpa3yrolue
WIMHAPUYECKONM  IMOBEPXHOCTH;  IWIMHJADP;  KOHUYECKass  I[OBEPXHOCTb,
o0pa3yrolne KOHHYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BPALLICHUSI.

KnaccuduimpoBaTe B3aMMHOE pacnoioKeHue Chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOU CEKTOP.

Borluncnate  00BEMBI M IJIOLIAQAM NOBEPXHOCTEHM TEN  BpALIEHUS,
re€OMETPUUYECKUX TEJI C IPUMEHEHUEM (DOPMYII.

OmnepupoBaTh MNOHATUSIMM: MHOTOIPDAHHUK, BIHMCaHHBIH B cdepy u
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WU TEJO
BpalllCHUS.

BbIluKCiIATE COOTHOLIEHUS! MEXY IUIOIIAAIMU MOBEPXHOCTEH U o0BEMamMu
MOJOOHBIX TEJI.



N300paxaTh u3ydaemble (PUTYypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIllCHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BpInosnHATE [EUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHSTh, KAKUMU CBOMCTBAMH OHU 00JIaJaIO0T.

[TpuMeHsTh paBUIIO MapajuieIenuIea.

OnepupoBaTh NOHATHIMU: I€KAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKAY
BEKTOPAMH, CKAJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M MTPOU3BEIECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pACKIAIbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[Tpumensaty reomeTpuueckue (HaKTbl i PEUICHUS CTEPEOMETPUUECKHUX
3aJ1a4, MPEeANOJaralouMX HECKOIbKO IAroB PEIICHHS], ECIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiire reoMeTpUUECKUE 3aaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha JOKAa3aTeNbCTBO MATEMAaTUYECKHUX OTHOLICHHM U
HAX0XJIEHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wil allfOpUTMaM, MpUMEHss
W3BECTHBIE METO/IbI IIPHU PELICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATP  MpPOCTEWIINE NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBoaMTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 32aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHWUS HA IMPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallUd U TPUMEHATh W3YUYEHHBIC IIOHATHUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallUM Ha S3bIKE T[E€OMETPHM, MCCIEI0BAaTh IMOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATHI U TEOpEM, almnapara ajnreophbl; pemaTth
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabnbie IIpakTnuyeckue
n/n MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 BBenenue B ctepeoMeTputo 10 1 0 http://fcior.edu.ru/
5 [IpsiMbIe U TIOCKOCTH B HpOCTpaHCTBe.U 12 0 0 htto://fcior edu.ru/
[MapannensHOCTh MPSMBIX M TUIOCKOCTEH
3 HepHeHHHIfyMpHOCTB MPAMBIX H 12 1 0 http://fcior.edu.ru/
TUIOCKOCTEH
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 0 http://fcior.edu.ru/
5) MHororpanHHuKH 11 1 0 http://fcior.edu.ru/
6 O6BbEMBI MHOTOIPaHHHKOB 9 1 0 http://fcior.edu.ru/
7 IToBTOpEHME: CEUEHUS], PACCTOSHUSA U YIJIbI 4 1 0 http://fcior.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe

Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypcebl

Tena Bpaienus 12 0 0 http://fcior.edu.ru/
OOBEMBI TET 5 1 0 http://fcior.edu.ru/
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 0 http://fcior.edu.ru/
losopenue, 0bodmente, 7 1 0 http://fcior.edu.ru/
CUCTeMaTH3alusl 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Koutpoabsnbie IIpakTuyeckue op
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
OCHOBHBIC TIOHATHS CTEPEOMETPHU: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
1 [IpaBuna n300pakeHus: HA PUCYHKAX: 1 0 0 01.09.2023 http://fcior.edu.ru/
N300pakeHHsI TUIOCKOCTEH, MapalIeIbHbBIX T
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
IToHsITHS: TIEpECEKArOIECs INIOCKOCTH, )
2 P H 1 0 0 http://fcior.edu.ru/
nepeceKaroIuecs mpsiMas ¥ MI0CKOCTh 05.09.2023
[TousTHs: nepecexaronmecs mWIOCKOCTH .
3 P H ’ 1 0 0 http://fcior.edu.ru/
MepeCeKaOIINECs MpsiMasi U TIOCKOCTh 08.09.2023
3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
4 n300paxkeHre MHOTOTPAHHUKOB Ha 1 0 0 http://fcior.edu.ru/
p P 12.09.2023
PHUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HauasbHble cBeIcHHS 0 KyO€ U ITHpaMHU/IE,
5 ux pa3BepTKU U Mouenu. CeueHus 1 0 0 http://fcior.edu.ru/
paseep A 15.09.2023
MHOTOTPaHHHKOB
HauanbHble cBeIcHUS 0 KyOe U TUpaMHU/IE,
6 HUX pa3BEPTKU U Momenn. CeueHus 1 0 0 http://resh.edu.ru/
passep A 19.09.2023
MHOTOTPaHHHKOB
[NousTHE 00 aKCMOMATHYECKOM
7 IIOCTPOEHUU CTEPEOMETPUN: AKCHUOMBI 1 0 0 http://resh.edu.ru/
P peOMETP 22.09.2023
CTEPEOMETPHUH U CIICACTBHS M3 HAX



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

Bxonnas koHTposibHAs paboTa

26.09.2023

http://resh.edu.ru/

TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HAX

29.09.2023

http://resh.edu.ru/

10

[TousTHE 00 AKCMOMATHUYECKOM
MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTepeOMeTpI/II/I " CJICACTBUA U3 HUX

03.10.2023

http://resh.edu.ru/

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKarorecs,
napajuleJIbHbIe U CKPEIIUBAIOIINEcs
npsiMble

06.10.2023

http://resh.edu.ru/

12

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapauiebHbIE IPSIMbIC B
MIPOCTPAHCTBE; MapaAJUIETbHOCTD TPEX
IPSIMBIX

10.10.2023

http://resh.edu.ru/

13

[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh PAMON 1
IUIOCKOCTH

13.10.2023

http://resh.edu.ru/

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

17.10.2023

http://resh.edu.ru/

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

20.10.2023

http://resh.edu.ru/

16

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

24.10.2023

http://resh.edu.ru/

17

[TapamienbHOCTD IIJIOCKOCTEMN:
MnapajiCIbHbIC MJIOCKOCTHU

27.10.2023

http://resh.edu.ru/

18

CBolicTBa mapauieNbHBIX MIIOCKOCTEN

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

07.11.2023

[Ipocreiimue MpocTpaHCTBEHHBIC (PUTYPHI

: http://resh.edu.ru/
19 Ha TUIOCKOCTH: TETPasdp, KyO, 10.11.2023 p://resh.edu.ru
HapaJuIeIeuIe]
i http://resh.edu.ru/
20 [TocTpoenue ceueHuit 14.11.2023 p://resh.edu.ru
21 II i http://resh.edu.ru/
OCTPOEHHUE CEUECHUN 17.11.2023 p://resh.edu.ru
KonTponsHas padora o Teme "Ipsimbie u
. http://resh.edu.ru/
22 IUIOCKOCTH B IIPOCTPAHCTBE y 91.11.2023 p://resh.edu.ru
[TapamienbHOCTD IPSAMBIX U IIIOCKOCTEN
[leprieHAMKYISIPHOCTD NPAMOU U
: http://resh.edu.ru/
23 TJIOCKOCTH: TIEPIICHAUKYJISIPHBIC MPSIMbIC B 94.11.2023 p://resh.edu.ru
MIPOCTPAHCTBE
[Ipsmbie mapasienbHbIe U
24 http://resh.edu.ru/
MEePIEHINKYIISIPHBIE K TTIOCKOCTH 28.11.2023 :
[IpsimMble napaienbHbIC U
2 http://resh.edu.ru/
> NEepPHEHANKYISIPHBIE K MIIOCKOCTH 01.12.2023 : .
[Ipr3Hak nepneHIuKyJIIPHOCTH PSIMON U
http://resh.edu.ru/
20 II0CKOCTH 05.12.2023 A eeth
[Ipr3Hak nepneHIuKyJIIPHOCTH IPSIMON U
http://resh.edu.ru/
21 mI0CKoCTH 08.12.2023 eECL
TeopeMa 0 IIpsIMOM ITEPIIEHAUKYIIAPHOU
http://resh.edu.
28 II0CKOCTH 12.12.2023 npresh.eduru/
Teopema o mpsiMON MEPIEHANKYIISIPHON
http://resh.edu.ru/
29 II0CKOCTH 15122023 et
Teopema o mpsiMON EPIEHANKYIISIPHON
http://resh.edu.ru/
30 mI0CKOCTH 19122003 o e



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

31

[lepneHuKymsip ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKH J10 INIOCKOCTH,
paccTosiHue OT MPSAMOM J0 MIIOCKOCTH

22.12.2023

http://resh.edu.ru/

32

[lepneHuKymsip ¥ HAKJIOHHBIE:
paccTosiHuE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMON 110 IIJIOCKOCTH

26.12.2023

http://resh.edu.ru/

33

[leprieHaUKYNSp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU JI0 TNIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH

29.12.2023

http://resh.edu.ru/

34

[leprieHaUKYNSp U HAKIIOHHBIE:
paccTosiHre OT TOYKH J0 MII0CKOCTH,
paccTosiHUE OT MPSIMOM JI0 MIIOCKOCTH

09.01.2024

http://resh.edu.ru/

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSMOU U TIIOCKOCTBIO

12.01.2024

http://resh.edu.ru/

36

JIByrpaHHBIN yroJi, TMHEHHBIN yroil
JBYTPAHHOIO yIJla

16.01.2024

http://resh.edu.ru/

37

JByrpaHHbIN yroJl, TMHEUHBIN YroJ
JIBYTPaHHOIO yria

19.01.2024

http://resh.edu.ru/

38

[leprieHAUKYISAPHOCTD INIOCKOCTEN:
IPU3HAK NEPIEHAUKYIIPHOCTH IBYX
IJIOCKOCTEHN

23.01.2024

http://resh.edu.ru/

39

[lepnieHAUKYISAPHOCTD IIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

26.01.2024

http://resh.edu.ru/

40

[leprieHAUKYISIPHOCTD IIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

30.01.2024

http://resh.edu.ru/

41

Teopema o Tpéx neprneHANKYIIpax

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

02.02.2024

42

TeopeMa 0 TpEX nmepneHIUKYISIPax

06.02.2024

http://resh.edu.ru/

43

Teopema o Tpéx nmeprneHANKYIIpax

09.02.2024

http://resh.edu.ru/

44

KonTtponsHas pabora mo Temam
"TleprieHAUKYISIPHOCTD NMPSIMBIX U
Al

mIockocTe" u "Y bl MeXAy NPSIMBIMU U
IJI0CKOCTSMU"

13.02.2024

http://resh.edu.ru/

45

IloHATHE MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHTBHl MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OIPaHHHUKA

16.02.2024

http://resh.edu.ru/

46

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

20.02.2024

http://resh.edu.ru/

47

[Tapannenenunen, NpsMOYTOJIbHBIN
napasulesIenuIle]l U €ro CBOMCTBa

27.02.2024

http://resh.edu.ru/

48

[Tupamuna: N-yronpHas nupamuaa, TpaHu
Y OCHOBaHUE MUpPaMUJIbl; O0KOBas U
MOJIHASl TIOBEPXHOCTh MTUPAMUJIBL;
IpaBWIbHASA U yCeUEHHAS MUpaMKIa

01.03.2024

http://resh.edu.ru/

49

[IpaBuiIbHBIE MHOTOIPAHHUKHU: TTOHSITHE
MIPaBUJILHOTO MHOTOTPAHHUKA;
IpaBUJIbHAS IPU3Ma U MPaBUIIbHAS
NUpaMuJia; TpaBUIIbHAS TPEYTOJIbHAS
nUpaMuJia U MpaBUIbHBIN TeTpasap; Kyo

05.03.2024

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJEKadIp U
HUKOCadIP.

12.03.2024

http://resh.edu.ru/

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTBI CUMMETPUH B TUpaMuax,
napajuie’enunenax, npaBuIbHbIX
MHOI'OIPaHHHUKaX

15.03.2024

http://resh.edu.ru/

52

Brruncnenune 31eMeHTOB MHOT'OI'paHHUKOB:
p€Opa, TuaroHasu, yrisl

19.03.2024

http://resh.edu.ru/

53

[Tnomaas 60KOBOWM MOBEPXHOCTH M MOTHOU
MOBEPXHOCTHU MPSMOU TIPU3MBI, TUTOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOIA
IIOBEPXHOCTHU MIPSIMOM IIPU3MBI

22.03.2024

http://resh.edu.ru/

54

[Tnomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTU MPABUILHON MUPAMUIBI,
Teopema o TUIoMaau OOKOBOM
MMOBEPXHOCTH YCEYEHHOU MUPAMUIBI

02.04.2024

http://resh.edu.ru/

55

KoHnTtponbHas pabota mo Teme
"MHororpaHHuku"

05.04.2024

http://resh.edu.ru/

56

TTonsaTue 00 00BEME

09.04.2024

http://resh.edu.ru/

S7

O06BEM nupamMuIbl

12.04.2024

http://resh.edu.ru/

58

O0BEM TUpamMu bl

16.04.2024

http://resh.edu.ru/

59

O06BEM nupaMuIst

19.04.2024

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

60 O06Bé 1 http://resh.edu.ru/
'BCM MU PAMU/JIbL 23.04.2024 p://resn.edu.ru
1 & http://resh.edu.ru/
6 O0BEM TPU3MBI 1 96.04.2024 p://resh.edu.ru
62 O6bé http://resh.edu.ru/
ObEM MTPU3MBI 1 03.05.2024 p://resh.edu.ru
63 O06Bé 1 http://resh.edu.ru/
'BEM IIPU3MBL 07.05.2024 p://resn.edu.ru
KonTponpHas padora o teme "OO0bEMBI
64 1 http://resh.edu.ru/
MHOTOIPAaHHUKOB" 10.05.2024 :
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
65 . 7 http://resh.edu.
3HaHuil. [locTtpoenue ceuenmii B 1 14.05.2024 p://resh.edu.ru/
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
3HaHUW. BeIunciieHUnEe pacCTOSHUM: MEXKIY
66 i http://resh.edu.ru/
IBYMsI TOUKaMH, OT TOYKHU J0 IPSIMOH, OT 1 17.05.2024 p://resh.edu.ru
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIHBAIOIIUMHUCS MTPSIMBIMU
67 " http://resh.edu.ru/
TOTOBasi KOHTPOJbHAs paboTa 1 91.05.2024 p://resh.edu.ru
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUU. BBIYKCIIEHHE YITIOB: MEXKIY
http://resh.edu.
68 CerHlI:IBaIOH_II/IMI/ICSI TPSIMBIMH, MEXITY 1 94.05.2024 p://resh.edu.ru/
IPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXAY IUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» MaTtemaTuka: anrebpa u Hayaia MaTeMaTHUECKOTO aHAJIN3a, TEOMETPHSL.
['eometpust. 10-11 xkmaccewl/ Atanacsu JI.C., bByty3os B.®., Kagomues C.b. u np.-

M.: «IIpocBemenuey, 2019

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1.I'eometrpusi. CamocTtositenbHbie padoThl. 10 kiacc. Muenckas M. A

2.I'eometpus. Aunakruueckue matepuansl.10-11 kmace. 3uB b. I'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1.https://www.enunblitypok.pd/

2.http://mathege.ru



MNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOrO Kypca «BeposiTHOCTb M CTaTUCTHKa»
6a3zoBoro ypoBHs s oOywarommxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BAaTEIbHOTO CTaHAApTa CPEIHEro
oOmiero oOpa3oBaHHMs, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBAHMIA,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa3oBaHUIO, U TPAJAULMA POCCUICKOTO
oOpa3zoBanusi. Peanuszanus nporpaMmbl 00€CIEUMBAET OBJIAJCHUE KIIOUEBBIMU
KOMITETEHLIUSIMHU, COCTaBIIIOIMIMMH OCHOBY JUIsl CAMOPA3BUTHUS M HEIPEPHIBHOTO
o0pa3oBaHMsl, LIEIOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOIO U MO3HABATEIHHOIO
pa3BUTHUS JTMYHOCTU O0YUaIOIIUXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

VYyebnsiii Kypc «BeposiTHOCTh M cTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCA
MPOJIOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOTO y4yeOHOTo Kypca 0a30BOro ypoBHS
ocHOBHOU mKoibl. Kypc mpemHaszHadeH st (GOpPMHPOBAHUS y OOYyYaIOIIUXCS
CTaTUCTUYECKOM KYJIbTYpbl M TOHMMAaHUS POJA TEOPUU BEPOATHOCTEU KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yYEHUs CIyYalHbIX COOBITHH, BETUYUH U
npouieccoB. IIpu u3yueHun Kypca 00OramaroTCsi MPEICTABICHUS Yy4yalluXcsl O
METO/IaX UCCJIEAOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAUYMMOCTH
U OOIIHOCTH MaTEeMaTUYECKMX METOJOB TO3HAHUS KaK HEOTHEMJIEMOM YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue Kypca HanmpaBJi€HO Ha 3aKpEIJICHUE 3HAHWM, MOJYYEHHBIX MpPH
M3YYEHHHM Kypca OCHOBHOW IIKOJbI M HA PA3BUTHUE MPEIACTABICHUN O CIy4alHBIX
BEJIIMYMHAX W B3aMMOCBA3AX MEXAY HHMHU HAa BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBMM € YyKa3aHHBIMU LIE€JSIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEN IIKOJIbI Ha 0a30BOM YpPOBHE BbIJIECIICHbI
CJIeNyIOlMEe OCHOBHBIE coOJiepKarelibHble JUHUU: «CnydyailHble COOBITUS U
BEPOSITHOCTHY, «CITydaiiHbIe BEJIMUUHBI M 3aKOH OOJIBIIINX YUCEID.

BaxHyro 4WacTe Kypca 3aHMMaeT HM3y4YEHUE TEOMETPUYECKOTO U
OMHOMMAJILHOTO pacCIpeelieHUid 1 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— II0Ka3aTeJIbHbIM U HOPMAJIBHBIM PACIIPEICICHUSIMU.

Conepxanne nuHHM «CrydaifHble COOBITHSI W BEPOSTHOCTH»  CIIY)KUT
OCHOBOW 171t (pOpMHUpOBaAHUS TPEACTABICHUN O pPACTIPEICICHUH BEPOSITHOCTEH
MEXy 3HAYCHHUSIMHU CIIYYalHBIX BEJIMYHMH, & TAKXKE dTa JIMHHS HEOOXOIuMa Kak
0aza sl W3ydyeHHs] 3aKOHa OoJIbIIMX uHcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO0 B MPUPOJE U OOIIECTBE H HMMEIOIIEr0 MaTEeMaTUYECKYIO



dbopmanmzaruio. CaMm 3aKOH OOJBIMX YUCEN MPEIaraeTcs B 03HAKOMHTEILHON
(dbopMe ¢ MUHIMAJTLHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopMaIi3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMHA  CIIYYalHBIMU  BEIIMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJIHHUKOB HAa OMHUCAHWW M M3YYCHUH CIydalHBIX
SIBIICHUI C MOMOIIBI0 HEMPEPHIBHBIX (PYyHKIMA. OCHOBHOEC BHUMAaHUE YJCISICTCS
MIOKA3aTeIbHOMY W HOPMAJIBHOMY pAacCIpeIeliCHUSIM, MPH ATOM IIPEIoJiaraeTcs
O3HAKOMHUTEIILHOE W3YyYeHHE Marepuaia 0e3 I0Ka3aTeNbCTB MPUMEHICMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposTHOCTH W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAUTCS | bac B HENEN0 B TEUYCHHE KaXKIOTO Toja oO0ydeHus, Bcero 68
y4eOHBIX YaCoB.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

[IpencraBnenne MaHHBIX C TOMOIIBID Tabmuiy u mguarpamm. CpemHee
apuMeTHYecKoe, MeIuaHa, HauOoJibllleeé W HAaWMEHbIlEEe 3HAYEHHUS, pa3Max,
JUCTIIEPCHS M CTaHJIapPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CAy4YaiiHble COOBITHS. DJIeMEHTapHbIE
coObITust (Mcxonbl). BeposTHOCTH CirydaitHOTO COOBITHA. BAM30CTh YacTOTHI U
BeposiTHOCTH ~ coObITuii.  Ciy4ailHbile  OTMBITBI  C  PaBHOBO3MOXKHBIMU
DJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTH  cOOBITHI B OMBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITHUSIMH.

Onepatu HajJ COOBITUSIMU: TepecedeHue, 00bEUHEHUE, TPOTUBOIIOIOKHBIE
coonITus. JInarpammel Ditnepa. opmyia cli0KeHHs] BEPOSTHOCTEH.

YcnoBHasAs BEPOATHOCThb. Y MHOKEHHE BEPOSTHOCTEW. JlepeBO CirydamHOro
sKcriepuMenTa. @opMmyiia MoaHoM BeposiTHOCTH. HezaBucumbie COOBITHS.

Kombunaropnoe npaBuno ymHoxenus. [lepectanoBku u gaxropuan. Yucio
couetanuil. Tpeyronbauk Ilackans. @opmyna 6unoma HeroToHa.

bunapHbIil ciydaiiHblil ONBIT (MCOBITAHKE), YCIIeX U Heyaada. He3aBucrumeble
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUIN bepHyuin.

CnyuaiiHass  BenuuuHa. Pacrnipenenenue  BepodTHocTed.  [uarpamma
pacnpenenenusd. IIpumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMUANBHOE.

11 KJTACC

UucnoBple  XapaKTEpPUCTUKHA  CIyYaWHBIX  BEJIWYMH: MAaTEMaTHYECKOE
OKMJIAHUE, IHUCIIEPCHs W CTAaHAAPTHOE OTKJIOHeHue. I[Ipumepsl mnpuMeHeHus
MaTeMaTH4YECKOr0 OXKUIAHUs, B TOM YHUCIE B 3aJa4ax U3 IOBCEIHEBHOW >KHU3HU.
MartemaTtnueckoe oXuJaHue OMHApHOM ciay4yailHOW BeIMYUHBL. MareMaTudeckoe
OKMJIaHHE CYMMBI CIIy4alHBIX BEIMYMH. MaTeMaTH4ecKoe OXHUIAHHE U
JUCTIEPCUs TEOMETPUYECKOTO U OMHOMUAIIBHOTO PacpeeIICHUH.

3akoH OOJIBIIMX YHUCEI M €ro poyib B HayKe, NPUPOAE M OOIIECTBE.
Br160pouHBIii METO/T MCCIIEOBAHU.

[IpuMepbl HENpEpBIBHBIX Cily4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
0 HOPMAaJIbHOM PacCIIpEICIICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOrO MpeaMeTa
«Maremartnkay XapakTepu3yloTCs:

I'paxiaanckoe BocIUTaHMe:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SIBICHHM,
nporeaAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHl U Tp.), YMEHHEM
B3aMMOJICUCTBOBATh C COIMAIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYEHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
MPOLJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTeMaTUYeCKOM IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHHMH B APYTUX HAayKax, TEXHOJOTHUSX, cepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pPOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAyKH U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAas ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajJad4, pELIEHNH, paccyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acleKTaM pa3InyHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKHWE 3HaHUS B
MHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa *KHU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U

OT/IbIXa, peryisipHas buznueckas aKTUBHOCTB); (du3znIECcKOTro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U
caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOM M COLIMATIBHOU
Cpenmpl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpPUEHTAIlMEe Ha NMPUMEHEHHE MATeMaTUYECKUX 3HAHWM JJIs pelIeHus 3aj1ad B
00JIaCTH  OKpYXarolleil cpenpl, IUIAaHUPOBAHUSI TOCTYNIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN IUIsI OKPYKAIOIIEU CPEIBI.

ILleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4eToBEUECKOM IesATEebHOCTU, JTarnoB €€
pa3BUTHS W 3HAUYUMOCTH IS PA3BUTHUS LMBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yJbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elcCmeUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHLIMU OetCMBUIMU.

1)  Vuueepcanvmuvie  noznaseamenwvhvie — Oelicmeus, — 0bOeCnevuU8arOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIoOUuie2o0  Mupa;,  NpuMeHeHue  J10SUYECKUX,
UCCTIe008aMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue aefcTBUA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEeMAaTUYECKUX
00BEKTOB, TOHATHUNA, OTHOIICHUW MEXIY MOHITHAMU; (HOPMYITUPOBAThH
OTpeNie]ICHUs]  MOHATWN; YCTAaHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccuuKalu, OCHOBAaHUS il OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAIIN3a;

e BOCIpPUHHUMATH, (QOPMYIUPOBATH W  TPeoOpPa3OBHIBATh  CY)KICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBI3M W
NpOTUBOpeYHs B (aKkTax, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPpUTEPUM  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIHIO,
NPUBOJUTHh TPUMEPHI UM KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpATh Haubojee MNOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIENAOBATENHCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIKE MPOTUBOpEUre, MNpodiemMy,
yCTaHAaBIMBAaTh HWCKOMOE W  JaHHOe, (opMupoBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UINIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BbeKTaMu, SIBJICHUSMU, TIPOIECCAMU;

e CaMOCTOSITENIFHO (HOPMYIUPOBATH OOOOIIEHUS M BHIBOJBI TI0 pe3yjIbTaTaM
MPOBENEHHOTO HAOIIOIEHUS, UCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IMpOIIECCa, a TaKXKe BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBIATH ACPUIUTH UHPOPMAILIMH, JTAHHBIX, HEOOXOJUMBIX IIJIsi OTBETa
Ha BONPOC U JJI PEUICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO U3  WCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, IPEJICTABIATh €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSATEILHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvuvie KOMMYHUKAMUGHble  Oclicmeus, 0becneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh U (OPMYyJIHPOBAaTh CYXKICHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINA PE3yNbTaT;

B X07i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOIl TeMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
peIlIeHUs; COMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3lM4Me U CXOJCTBO IMO3UIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIIACHS, CBOM BO3PaXKEHHUS,;
OpeACTaBIATh  pe3yJibTaThl  PELICHMS  3aJadd,  OIKCIEpPUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAUH U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHUBUTyJIbHON pabOThI pU pENICHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paloThl, pacrpenensaTh BUAbI padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHHs, OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPAMHUPOBATh CBOM JIEUCTBUS C JAPYTMMH WiI€HAMH KOMAaH]IbI;
OIICHWBATh KAa4eCTBO CBOETO BKJIa/a B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBUS.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanmus:

COCTaBJIATH IUIAH, AJITCOPUTM PEIICHUs 3a/1a4d, BEIOUpATh CIOCOO pelIeHus C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTaTOB;
BJIQJIETh CHOCOOaMM  CaMOINPOBEPKH, CAMOKOHTPOJISI  Ipoiecca U
pe3yabTara peluieHrusl MaTeEMaTUUECKOM 3a/1auu;

NpEABUNIETh TPYJIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUU
3a7a4i, BHOCUTb KOPPEKTUBHI B JICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OITUOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€Id U YCJIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OMHOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

UutaTh ¥ CTPOUTH TAOTUIIHI U TUATPAMMBI.

OnepupoBaTh  MOHATHSAMHU:  cpeAHee  apupMeTUYEecKoe,  MeauaHa,
HauOoJIblIIee, HAMMEHbBIIIEe 3HAYEHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYaHBIM 3KCIEPUMEHT (OMBIT) U CIOydailHOE
cOOBITHE, DIIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIN MCXOJ) CIIYYailHOTO OIIBITA;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU COOBITUSIMU,
HAaXOJUTh U CPAaBHHUBATh BEPOSITHOCTU COOBITUM B M3YYEHHBIX CIIy4alHBIX
HKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: TiEepecedeHre U OObEeTUHEHHE
JAHHBIX ~ COOBITUH, COOBITHE, TIPOTUBOIOJIOKHOE  JIAHHOMY  COOBITHIO;
MOJIb30BaThCs AMarpaMmaMu Jiiiepa U POpMYJION CIIOXKEHUS BEPOATHOCTEH Mpu
pelIeHuu 3a1ay.

OnepupoBaTh MOHATUSMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHSI;
HaxXOJUTh BEPOSTHOCTH C MOMOIIBIO MpPaBUIa YMHOXKEHHUS, C MOMONIBIO JEpeBa
CIIy4alHOrO OMbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI PU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HUCHBITAHMS, CEpUS
UCIMBITAHUM, YCIEX M HEy/Jaya, HaXOJUTh BEPOATHOCTH COOBITUH B CEpUU
HE3aBUCHUMBIX UCIBITAHUMN /10 EPBOTO YCIE€Xa; HAXOAUTh BEPOATHOCTH COOBITHI B
CEpUU UCTIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSMU:  CIydyailHas ~ BEJIMYMHA,  pacIpeesieHHe
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUW  CIy4yallHOM  BEJIMYMHBI MO
pacIrpeeNeHAI0 WIN C TOMOIIBIO JUarpamMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0KUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK IPUMEHSETCS MaTEMATHYECKOE OKHUJIAHWE CIIy4allHOM BEJIWYMHBI HAXOIUTH
MaTeMaTH4YECKOE 0KUIJAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

HmeTh mipeAcTaBiICHNE O 3aKOHE OOJIBIIINX YHCEIL.

HNMeTts npeacTaBiaeHre 0 HOPMAIbHOM PaclpeieICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[IpencraBieHue JaHHBIX U OMHUCATEIbHAS
1 pedl A 4 0 http://resh.edu.ru/
CTaTHCTUKA
Cry4aifHbIe OTIBITHI M CITy9aifHbIE COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 0 1 http://resh.edu.ru/
3JIEeMEHTapHBIMU UCXOAaMHU
Onepanuu HaJl COOBITUAMH, CIIOXKCHUE
3 pall UH 3 0 0 http://resh.edu.ru/
BEPOSATHOCTEH
YcnoBHas BEpOSTHOCTb, IEPEBO
4 CJIy4aifHOTO OIbITa, POpMyJIia OTHON 6 1 0 http://resh.edu.ru/
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITUI
5) DneMeHTbl KOMOMHATOPUKH 4 0 0 http://resh.edu.ru/
6 Cepuu mocie10BaTeIbHBIX UCITBITAHUN 3 0 1 http://resh.edu.ru/
7 CryqaifHble BETMYUHBI M pacpeiesICHUs 6 0 0 http://resh.edu.ru/
8 O06o011eHne U cUCcTeMaTH3alus 3HAaHUN 5 2 0 http://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 MaremaTH4yecKoe OKHUIaHUE CITyYaHOI 4 0 0 https://ww w.yaklass.r u
BEJTMYHHBI HERSI
5 I[chevpcnil U CTaHJApPTHOE OTKJIOHEHHUE 4 1 1 https://ww w.yaklass.r
CIIy4aiiHOM BEJIMYMHBI HERSA
3 3aKoH OOJBIINX YHCET 3 0 1 https://ww w.yaklass.r u
HenpepbiBHBIE cllydaliHbIe BEJIMYUHBI
4 2 0 0 https://ww w.yaklass.r u
(pacripeneneHus) AUPS. AN WY
5 HopMmansHoe pacnipeneneHus 2 0 1 https://ww w.yaklass.r u
[ToBTOpeHmE, 0600IIEHNE U
6 ’ 19 2 0 https://ww w.yaklass.r u
cUucTeMaTH3allus 3HaHUI DHPS-TNW WY
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne n/m Tema ypoka Konrtpoabsnbie IIpakTnueckue Aara tupposhie
Bcero u3ydyeHusi  oOpasoBaTe/bHbIE
padoThI padoTsbI pecypest

1 [IpencraBienue JaHHBIX C TOMOIIIBIO 1 0 0 https://ww
TaOJIHI ¥ AUarpaMM 01.09.2023  w.yaklass.ru
Cpennee apudmernyeckoe, MeIuaHa,

9 HauOoJIbIIee M HANMEHbIIICE 3HAUCHU, 1 0 0 https://ww
pasmax, IUCIEPCHs, CTaHIapTHOE 08.09.2023  w.yaklass.ru
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTnueckoe, MeIuaHa,

3 HauOoJIbIIee M HANMEHbIIICE 3HAUCHU, 1 0 0 https://ww
pasmax, AMCIEPCHs, CTaHIapTHOE 15.09.2023  w.yaklass.ru
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTnueckoe, MeIuaHa,

4 HanOOJIbIIee U HAMMEHBIIIEE 3HAYCHHS, 1 0 0 https://ww
pasmax, AHMCIEPCHs, CTaHIapTHOE 22.09.2023  w.yaklass.ru
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyuaiiHble S9KCIIEPUMEHTHI (OTIBITHI) U

5) cny};qaﬁﬂble CO6HT§H. 3H€Me(HTapHH)€ 1 0 0 hitpo:fAwey

29.09.2023  w.yaklass.ru
COOBITHS (MCXOIBI)
BeposiTHOCTB ClTy4aifHOTO COOBITHS.

6 BepositHOCTH COOBITHI B OIBITaX C 1 0 0 https://ww

PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU 06.10.2023  w.yaklass.ru

COOBITUSIMU



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

y BeposiTHOCTE ClTydaiiHOTO COOBITHSI. https://ww
INpakTrueckas padbora 13.10.2023  w.yaklass.ru
Onepanuu Haj COOBITUSAMU:

3 nepecedeHue, 00beIMHEHHE COOBITHIA, https://ww
POTHBOIOJIOXKHBIE COOBITHS. 20.10.2023  w.yaklass.ru
Huarpammsl Ditniepa
Onepauuu Haj COOBITUSAMU:

9 nepecedeHue, 00beIMHEHHE COOBITHIA, https://ww
POTHBOIOJIOXKHBIE COOBITHS. 27.10.2023  w.yaklass.ru
Huarpammsl Ditniepa

10 ®dopmyrna CIIOKEHHUST BEPOSTHOCTEH fatps:/ Py

10.11.2023  w.yaklass.ru
VY ciioBHast BEpOATHOCTh. Y MHOKEHHE
. o https://ww

11 BeposTHOCTEH. [lepeBo ciydaitHOro 17.11.2023  w.yaklass.r u
JKCIIEpUMEHTA
VYciioBHast BEPOATHOCTh. Y MHOXKEHHE

12 BeposATHOCTEN. JlepeBo ciryyaliHOro Altgs.fFovy

24.11.2023  w.yaklass.ru
JKCIIEpUMEHTA
13 KonTtponsHas pabora no Teme tps:/wwy
01.12.2023  w.yaklass.r u
. https://ww

14 ®dopmyra MoJTHON BEPOSITHOCTH 08.12.2023  w.yaklass.r u

15 dopMyIia MOJIHON BEPOSITHOCTH. https://ww
HesaBrcumble COOBITHS 15.12.2023  w.yaklass.ru

16 KontponsHas pabora htps. /P

22.12.2023 w.yaklass.r u
https://ww

17 KomMOuHaTopHOE MpaBUiI0O YMHOKECHUS 29.12.2023  w.yaklass.r u



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE

https://ww

18 BepoOsATHOCTEH. [lepeBo ciydaitHOTo 12.01.2024  w.yaklass.r u
JKCIIEpUMEHTA
19 [lepecTanoBku U pakTopuan ttps:
19.01.2024  w.yaklass.ru
. https://ww
20 Hieno coueranii 26.01.2024  w.yaklass.r u
21 Tpeyronsuuk [Tackang. opmyna https://ww
ounoma Herorona 02.02.2024  w.yaklass.ru
bunapHbIl c1y4alHBIN ONBIT
2| Hessmomme nomim, Coprs e
. 09.02.2024  w.yaklass.ru
HE3aBUCHUMBIX UCIIBITAHUN 0 IEPBOTO
ycrexa
93 Cepus HE3aBUCUMBIX UCTIBITAHUI https://ww
bepnymm 16.02.2024  w.yaklass.r u
Cepust HE3aBUCUMBIX MCITBITAHUM. httos: /A
24 Hpaririecka padora ¢ 01.03.2024  w.yaklass.r u
UCIIOJIb30BaHUEM JIEKTPOHHBIX TAOIIHIT
. https://ww
25 CrnyvaitHas BeJTMIMHA 15.03.2024  w.yaklass.r u
26 Pacnipenenenue BepoaTHOCTEN. https://ww
JuarpaMma pacnpeneicHus 22.03.2024  w.yaklass.ru
97 CyMMa ¥ MpOU3BENECHHUE CITyYalHbIX https://ww
BEJIMYNH 05.04.2024  w.yaklass.r u
28 CymMa 1 IpOU3BEICHUE CITyYalHbIX https://ww
BEJIMYKMH 12.04.2024  w.yaklass.ru
29 [Ipumeps! pactipeiesieHHit, B TOM YHUCIIE https://ww



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

reoMeTpHIecKoe U OMHOMHAIBHOE 19.04.2024  w.yaklass.ru

30 [Ipumepsl pactipeiesieHuil, B TOM YUCIe 1 https://ww
FCOMETPUUCCKOE U OMHOMHATIBHOE 26.04.2024  w.yaklass.ru

31 [ToBTOpEeHME, 0600IIEHNE 1 1 https://ww
cHUCTeMaTU3als 3HAHUI 03.05.2024  w.yaklass.r u

39 [ToBTOpeHue, 0600MIICHNE U 1 https://ww
CHCTEMaTH3aIlns 3HAHUH 10.05.2024  w.yaklass.ru

https://ww
33 HroroBast koHTpoIbHAs paboTa 1 17.05.2024 m.r u

34 [ToBTOpEeHmE, 0600IICHNE U 1 https://ww
cHUCTeMaTU3als 3HAHUI 24.05.2024  w.yaklass.r u

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

1.MatemaTuka: anredpa 1 HayaJla MATEMaTUYECKOIO aHau3a, FTEOMETPHSL.
Anrebpa u Hadasia MaTemaTuueckoro ananusa 10 kmacc/ Anumoa 11.A,
Konsarun F0.M., TkaueBa M.B.- M.: [Ipocemienue, 2015- 463c.

2. Teopusi BEpOSTHOCTEN U CTATUCTUKA. DKCIIEPUMEHTAIbHOE YyueOHOe
nocobuemsa 10 u 11 xkmaccoB obmeoOpa3zoBaTenbHbIX yupexaeanii / 0. H.
Tropun, A. A. Makapos, U. P. Beicouxkuii, 1. B. Amenko. — M.: MITHMO,
2014. —248c.

METOJANYECKHUE MATEPHAJIBI JIJISI YUYUTEJIA
1.https://ptlab.mccme.ru/vertical

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1.https://ptlab.mccme.ru/vertical
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