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PABOYAS ITPOT'PAMMA YYEBHOI'O MOJIVJIA «AJITEBPA
N HAYAJTA MATEMATHNYECKOI'O AHAJIN3A»
(FA30BBIil YPOBEHD)

(ID 715467)

MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «Anredpa 1 Hadyajga MaTeMaTHYECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYIapPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanuzanust mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHSI M HENPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIHLHOIO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YpOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIIECTBO3ZHAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJAJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHIKCHHS B MAaTEMaTHICCKON hopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCTEIIHOTO OBJAQJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOIh30BaTh WX B TMOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH
YTBEPKJICHUS, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalW3a B CTapiied IIKoJe ydaruecs
MOJIYYatOT HOBBIM OIBIT PpEIMIEHUS TMPUKIATHBIX 3aJ1a4, CaMOCTOSATEILHOTO
MOCTPOEHUSI MaTEMaTUYECKUX MOJIENIed PEaIbHBIX CUTyalluidi U WHTEpPIpEeTaIluu
MOJIYYCHHBIX  pEIIeHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX



3aKOHOMEPHOCTEW B TMPHUPOJIC, HAYKE U B MCKYCCTBE, C BbIJAIOIIAMUCA
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc obnamaer 3HAYMTETHHBIM BOCIUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesTeIbHOCTH,
TpeOyroren CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOJOJKUTEITBHOU
KOHICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 32 MOJYUYECHHBIN PE3YJIbTaT.

B ocHoBe MeTonuku OOydeHHs] anreOpe W HavajllaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CHEYIOIINE COAEPKATECIBbHO-METOIUYECKAE JUHUU: «YHHCIa W BBIYUCICHUSY,
«Dyakuu  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTU4YeCKOro aHanusa», «MHo)ecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIIbHO-METOANYECKUE JIMHUM H3Yy4aloTCSd HAa NPOTSHKEHUM [BYX JIET
oOy4eHHus B cTapuiel IIKOoJie, €CTECTBEHHO JIOMOJHSIS APYT Apyra U MOCTENEHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA Kypc  SIBJISIETCA
WHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHSIET B cebe Colep)KaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUTOHOMETPHUSI, MAaTeMaTUUYECKUI aHAIH3,
Teopusi MHOkecTB U Jp. [lo mMepe Toro kak ydvammecs OBIajeBaloT BcE Oosee
HIMPOKMM MATEMaTUYECKUM ammapaToM, Y HUX MOCJIE€I0BATENbHO (popMUpyeETCS U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMATHUYECKYKD MOJENb PEaJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, ITOJyYeHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOTO aHAJIN3ay, IJIsl PEUICHUs CaMOCTOATEIbHO CHOPMYITUPOBAHHON
MAaTEMaTHYECKOM 3a/1aut, a 3aTEM UHTEPIPETUPOBATH ITOITYUYECHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmieli mikoise oco0oe BHUMAaHHE YJEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YKCIA, YMEHUE
pallMOHATIBLHO BBIMIOIHATH JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OICHUBATH
pesyapTar. OOydarouiydecsl MOJy4YarOT HaBBIKM MNPUOTUAKEHHBIX BBIUMUCICHUM,
BBITIOJTHEHUS JEUCTBUM C YHCIIAMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
HCIOJIb30BaHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YN CIIOBBIX BbIPAXKECHUM.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHss B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MIPETYCMOTPEHO PEIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPAUUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U X cUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN



(GYHKIMI C MOMOIIBIO MPOW3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Ja4d W 3a/1ad Ha
HAaXOXXJEHUE HauOONBIINX W HAWMEHbIMX 3HadeHud GQyHkouu. [lanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBINIOJIHATH pacy€Thl Mo ¢GopmysnaMm, MpeoOpa3oBaHUsl UENbIX, PalUOHATIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKaIINX CTENEeHU U Jorapudmel. bmaronaps u3ydeHHio anreOpanyecKkoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOIO MBIIIJICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPAaBEHCTB. AureOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
MEPEIIETACTCS C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AaHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTeIbHON JTMHUN HAIEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISAETCA BO3MOKHOCTh UCCIENOBATH U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied pealbHbIX CHUTYallUi,
HAXOXKJEHUSl HAWJY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
SKOHOMMYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYE€CKOrO aHaJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOrO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pAclo3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U HuckyccrBe. OOywaromiuecs Y3HAIOT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeTOANYECKass TMHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
IOCBSIIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. T€0peTUKO-MHOKECTBEHHBIE
IPEJCTaBICHNUs POHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTHKU U IPEararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zesibl MaTeMaTUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. [loaToMy Ba)KHO JaThb BO3MOXKHOCTH LIKOJIBHMKY HNOHMMATh TEOPETHKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTUKM W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauanma MaTeMaTHYECKOTO aHalW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BAHBI
c(opMUPOBATH HABBIKU MTOCTPOCHUS MOJIENIEN PEaNIbHBIX CUTYallUl, NUCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYECKOro aHaiu3a U
WHTEPHPETALUN TOJYYECHHBIX PE3yJbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 pa3JeNoB IIPOrpaMMBbIl, IOCKOJIbKY BECh MaTepUal Kypca IIMPOKO HCIIONIb3YETCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHUYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobiemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydYeHHE Kypca ainreOpbl U Hadal MaTEMaTHYeCKOIro
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KVIACC

Yucna v BBIYMCICHUA

PaunonanbHbie ynciaa. OOBIKHOBEHHbIE M JECATUYHBIE IPOOH, MPOLICHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApuPMeTHUYecKue  Oomepauud C
palroHaIbHBIMU YHCIIaMU, TPE0Opa30BaHUs YHCIOBBIX BhIpakeHUui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PelleHUs] MPUKIAJHBIX 33/a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEabHOU KU3HU.



JlelictBuTenpHble  yucia. PanuoHanbHBIE W MPpAUMOHAIBHBIE YKCIA.
Apudmernueckne omepanud ¢ JeWCTBUTEIbHBIMU 4Yuciamu. [IpubmmkEHHbIC
BBIYHCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUJIKA U OLICHKA PE3YyJIbTAaTa BHIYMCIIEHUMN.

Crenenb ¢ 1menbiM  mokaszateneM. CranpaptHas (Qopma  3amucu
JNEUCTBUTENBHOTO uucna. Mcmonp3oBanue moaxojsmied (Gopmbl  3amucu
JICVUCTBUTEIBHBIX YHCEN JUJI1 PELICHUS NPAKTUYECKUX 3aJ1a4d M MPEACTaBICHUS
JTAaHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJibHOM  cremeHu.  JleWcTBUA ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHMHYC U TaHT'€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
aApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHNS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpa30BaHUA.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHeHHs. HepaBeHCTBO, penieHue HEpaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue niensix u 1poOHO-PAIIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pelienrie nppalliOHAJIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHUM U HEPABEHCTB K PEUICHUIO MATEMATHUYECKUX 3aJad
U 33]1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DOyHKUMH U TPaPuKn

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk QyHkuu. BzaumHo
oOpaTHbIe (PYHKIUH.

OOunacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTku 3HAaKOMIOCTOSHCTBA. UETHBIC M HEYETHBIC (DYHKIIUH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

Tpuronomerpudeckass OKpPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJIaHUs MMOCJIEIOBATCIILHOCTEM.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
nporpeccun. @opmyiia CIOXKHBIX NMPOLEHTOB. MCronp30BaHHE MPOrPECCHU IS
pelIeHns peajbHbIX 3a]1a4 IPUKIIAIHOTO XapakTepa.

MHoxkecTBa M JIOTHUKA



MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara i ONUCAaHUS PEeaIbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTHX YICOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yuciaa v BIYMCICHUA

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

Crenens ¢ panmoHaIbHBIM NOKa3aTeaeM. CBOICTBA CTECHHU.

Jlorapudm yucna. JleciTuuHble U HATypajJbHbIE JIOTApU(PMBIL.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COAEPKAITUX JTOTapru(MBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
ITOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUS U HEPABEHCTBA.

CucTeMbl TMHEHWHBIX ypaBHECHHUU. PellleHne MpUKIagHbIX 33/1a4 ¢ IOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeneHue  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3lInyHbIX 00JacTel HayKu M pealbHOU
KU3HU.

DOyHKUMH U TPaPUKHn

Oyukrus.  [lepuonuueckne  dyakuuu. [IpomMexyTkum  MOHOTOHHOCTH
¢byHkuud. MakcumMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosblllee W HauMeHblIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U TPAPUKHU.

[TokazaTenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonb3oBanue rpa@ukoB PyHKIUN ISl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GYyHKIUN JUIsT HCCICIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 APYTUx y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hauasa MaTeMaTH4eCKOr0 aHAIM3A

HenpepoiBable pyHKIMHU. MeTOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanass  ynkiuu. ['eomerpuueckuid ©  (QU3UUYECKUN  CMBICT
MIPOU3BOJHOM.



[TIpousBogubie  3neMeHTapHbIX  GyHKIU.  DopMynbl  HAXOXKACHUS
IPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero peElIEHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyIon uiu rpaguKoM.

[TepBoo6pa3znas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTpuyeckuii W (Quanueckuid cMbici. Beruucienue
uHTerpaina no gpopmyie Herorona—IJleiiOHuma.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOrO mpenmera «MaremaTtuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsI CICAYIOMMNX JIUYHOCTHBIX,
MeETaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpOrpaMMbl y4eOHOTO NpeIMeTa
«MareMaTnka» XapakTepU3yIOTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

Cc(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN O0YUAIOLIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO YJ€Ha POCCUHWCKOro OOLIeCTBa, MPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHHI,
IpoLEenyp TpaxIaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI WU Mp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTHyeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY M HACTOSIIIIEMY POCCUMCKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HApO/a;
C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOrO  MOBEJEHUS,
CBS3aHHOI'O C IMPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHNUN HAYKU U JIESATEIbHOCTBIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.



DCTeTHYECKOe BOCITUTAHUE:!

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAss ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, peLIeHnH, paccyXICHUN;
BOCIIPUMMYMBOCTBIO K MATEMATHYECKUM aCIEKTaM Pa3jIM4HbIX BUJOB HCKYCCTBA.

duznyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTHIO yMEHHUS TPUMEHATH MaTEeMaTHUYEeCKHE 3HAHUS B
MHTEpecax 30pOBOro M 6e30macHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 370POBbIO (310pOBOE NMUTAHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUSX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMCHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OO0pa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MTPAKTUYECKHX 3aJ1a4 MATEMaTHYECKOM HApaBJICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTHIO HAKOJIOTHYCCKON KYyJIbTYpbl, IOHUMAHHEM BIIVSHHS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
Cpelbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpUEHTallell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM NJIsl peIleHUs 3a/ad B
00JaCTH  OKpY’)KArOMIeH cpebl, ITUTAHUPOBAHUS TIOCTYIIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO TO3HAHUSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHON TMPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, DTAarloB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs [MBUIN3ALNAW;, OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOCKTHYI0 M HCCIEIOBATEIBCKYIO JIESTEIIBHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBbI Y4E€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU



NO3HABAMENbHBIMU  OCUCMEUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elUCmeUAMU, YHUBEPCATIbHOIMU PERYTIAMUSHBIMU OeUCTNEUAMU.

1)  Vwuusepcanvuvie  nozmnasamensuvle  Oeticmeus,  obecnedugarom
Gopmuposanue 0a306b1X KOSHUMUBHLIX NPOYECco8 o00Oyuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYJCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
UCCIe008amenbCKUX onepayull, ymenui pabomams c ungopmayuetl).

ba3oBble JOrHYECKUE NENCTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKA MaTEMAaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
ONpENENCHUs] NOHATHUN; YCTaHABIMBATh CYIIECTBEHHBI  IpU3HAK
KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHWS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPEOOpPa3OBBIBATh  CYKJICHUS:
YTBEpIAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (paKTaxX, AAaHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npemjaraTb  KpUTEpUM  JUIA  BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e Ji€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUU;

e IPOBOJHUTH CaMOCTOATEIIBHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh APIyMEHTAIIMIO,
OPUBOJUTH MPUMEPhl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJbI;

e BbIOMpaTh CcHoOcCOO pemeHuss yd4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BapMAaHTOB pelIeHMs, BbIOMpaTh Haubosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBeie HccieqoBaTeNIbCKUE ACUCTBUS:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0BbEeKTa, SIBJICHUSA, TPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;



CaMOCTOSITENIbHO (DOPMYIHPOBATH 000OIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHUs, UCCIEIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE Ipollecca, a TaKKe BBIIBUTATH
NPEOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

PaGoTa ¢ uadopmarnueii:

2)

BBISBJIATH AePUINUTH HHPOPMAIUH, NAHHBIX, HEOOXOAUMBIX NIJIsi OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHPOPMALMI0 W3  HCTOYHMKOB  pPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,
CTPYKTYpUPOBaTh UHPOPMAIUIO, TIPEJCTABIATh €€ B PA3NIUYHBIX PopMmax,
WLTIOCTPUPOBATh IpapuuecKi;
OLICHUBATH HaJEXKHOCTD uH(popMaluu 10 CaMOCTOSITEIIbHO
c(OPMYIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KomMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCIb COYUATILHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCHPUHUMATh M  (OPMYJIHPOBAaTh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHUS IO
XOly pelIeHus 33]1a4l, KOMMEHTUPOBATh ITOJTYYEHHBIN pe3ysbTaT;

B X0/ 00CYKJEHHs 3a]]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE Ha MIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHUNI; B
KOPPEKTHOM Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPEIICHHWS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHUYECTBO:

MOHMMATh W WUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHW U
WHUBUyaIbHON PabOThI MPY PENICHUH YISOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,



OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3zanusi:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33/1a4H, BEIOMPATH CIIOCOO PEIICHHS C
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENBHON pedieKcur Kak OCO3HaHUSs
COBEPIIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTara peleHusl MaTEMAaTHIECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIE€ATECIIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSTH
MPUYUHBl JTIOCTHKEHHSI WIM HEIOCTHKEHHS PE3yJbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa M Hayana MaTeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucia ¥ BIYHCICHUSA

OnepupoBaTh MOHATUSAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palMOHANBHBIMU U
JNEHUCTBUTEIbHBIMU YHCIIAMH.

BbInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHIapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4HCIA, KOPEHb HaTypalbHOW CTENECHH,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTEBLHBIX YUCEI JIJIsl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.



OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OmnepupoBaTh MNOHATUSMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; LIEJIOE,
pauMoOHAIIBHOE, UPPAMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUYECKUE YPABHEHUSI.

BemonuaTe npeoOpa3oBaHMs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDOKEHU W pellaTh OCHOBHBIE THUIBI  LENBbIX, PALHOHAJIBHBIX U
VppaLMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUJI PELICHUS MATEMAaTUYECKUX 3a]1a4
¥ 3a71a4 U3 pa3IMYHBIX 00JacTell HAyKH U PeasIbHOM KU3HU.

MopnenupoBaTh peajlbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DOyHKUMH U TPaPUuKH

OmnepupoBaTh MOHATUAMH: (YHKIMSI, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEJENCHUs] U MHOXKECTBO 3HA4Y€HUW (PYyHKUUH, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pellieHUs] ypaBHEHUH.

Crpouth M uuTaTh TpadUKu JTUHEHHON (PYHKIMHU, KBAAPATUYHON (YHKIUH,
CTENEHHOU (PYHKIMU C LIEJIBIM TOKA3aTeJIEM.

Hcnons3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana mareMaTH4ecKOro aHAJIU3a

OnepupoBaTh MOHATUSMHU: [OCJIENAOBATEIBLHOCTh, apudmMeTHueckas W
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBaTh MNOHATUAMH: OECKOHEUHO YOBbIBalollasi TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MPOTPECCUN LIS PEIIEHUS
peanbHbIX 337a4 PUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, ONEPAIlUU HaJl MHOXKECTBAMHU.



Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONMCAHUsA
peallbHbIX MPOLECCOB W SBJIEHUH, MPU PEUICHUH 3aJad M3 JAPYTruX Y4eOHBIX
IIPEAMETOB.

OnepupoBaTtb  NOHATUAMH: OIIpElEIICHUE,  TEOpeMa, CIIEACTBUE,
JI0Ka3aTeIIbCTBO.

11 KIIACC

Yuciia ¥ BIYMCICHUS

OnepupoBaTh MOHATUAMH: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
MPU3HAKH JEIMMOCTH LENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PEIICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBarh MOHATUSAMU: JOrapu(p™M UHCIA, ECATUYHBIE U HATypajbHbIE
Jorapu(Msl.

YpaBHeHUS U HEPABEHCTBA

[TpumensaTh cBoOMcTBa cTemeHW JUid NpeoOpa3oBaHUsl  BBIPAXKECHUN;
ONEPUPOBATh MOHATUSAMM: IMOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKallUX JIOorapu(Mmsbl;
ONEpPUPOBATh MOHATUSAMU: JIOTApUPMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUU U €€ PELICHUE;
MCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUs IPAKTUYECKUX 3a1ay.

Haxonute peuieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCJIOBHIO 33J1a4H,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMM: [NepuoAndeckas  (YyHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIIUM, TOYKM OJKCTpemMyma (yHKIUMU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
uccienoBanus GyHKIUHU, 3a]JaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUKHd MOKa3aTEIbHOM, JIOTapUPMUUECKOH U
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKy JTUHEHHBIX YpaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.



Hcnonp3oBath rpaduku (QyHKUMA IS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCLUIUIMH.

Havana maTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIMS; TPOU3BOIHAS (DYHKIUY;
UCIIOJIb30BaTh F€OMETPUUECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM ISl pEeLLICHUS
3ajad.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUI, BEIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
NPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATHSAMHU: NEepBOOOpa3Has U  UHTErpai; IMOHUMATh
reOMEeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxonute nepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no ¢popmyne HeroTona—JIelOnuna.

PemaTte npukiagHeie 3aJaud, B TOM YHUCIE COLMAIIBHO-?’KOHOMHYECKOTO U
($U3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3iesioB H TeM Kourpoububie  IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMmblI padoThI padoThbI
pecypchl
MHoxecTBa
parroHaTbHBIX U
JIEUCTBUTEIBHBIX bubmoreka OK
1 p 14 1 https://lesson.edu.ru/
yucen. PanironansHbie 02.5/10
ypaBHEHUSA U
HEPaBEHCTBA
OyHKINUU U TPAPUKH. bubnnoreka [HOK
2 CrereHsb C mebiM 6 https://lesson.edu.ru/
nokas3arejieM 02.5/10
Apudmernaeckuit
KOpEHb N—OH CTENEHH. bubnuorexa [IOK
3 WppanmonansHeie 18 1 https://lesson.edu.ru/
YPaBHEHHUS U 02.5/10
HEPaBEHCTBA
Dopmyisl
Tpuronomerpuu. Tpuro bubmorexa HOK
4 ' 22 1 https://lesson.edu.ru/
HOMETPUYECKHE 02.5/10
ypaBHECHUS e
bu6nmoreka [JOK
IlocienoBaTenbHOCTH
5 5 https://lesson.edu.ru/
U TIPOTPECCHUH 02.5/10
IToBTOpEHME,
oGoGmeHIe bu6mmoreka [IOK
6 ’ 3 1 https://lesson.edu.ru/
CI/ICTeI\faTI/IBaI_[I/I}I 02.5/10
3HAHHIA I
OBILIEE KOJIMYECTBO
- 68 4 0

YACOB I10 ITPOTPAMME



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

11 KIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHnoBanme
Ne B 1 TeM K I (uudposbie)
/i paazleJ:lo e Beero 061-ITp0.JII>HLIe palc;u'leac 06pA30BATETBHbIC
nporpamMmmal PadooThbI ue padooThl pecypebl
Crenens ¢
paloHaIbHbIM
ﬁ%iiﬁiiﬁag bubmnoreka LIOK
1 12 1 https://lesson.edu.ru/02
(GyHKUuA. 5/11
[TokazarenbHbIe
YpaBHECHHUS U
HEpaBEHCTBA
Jlorapudmuueckas
byHKIHSA. bubnuoreka [IOK
2 Jlorapupmuueckue 12 https://lesson.edu.ru/02
YpPaBHEHHUS U 5/11
HEpaBEHCTBA
Tpuronomerpuueckue
GYHKIIUU ¥ UX bubnuoreka [IOK
3 rpadukm. 9 1 https://lesson.edu.ru/02
Tpuronomerpudeckue .5/11
HEpPaBEHCTBA
[IpousBonHasi. Bu6mmoteka [JOK
4 [IpumeHeHue 24 1 https://lesson.edu.ru/02
MPOU3BOAHOMN 5/11
VHTerna i ero bubmmoreka IIOK
5 P 9 https://lesson.edu.ru/02
MIPUMEHEHHUS 511
bu6nmorexa LIOK
6 CucTeMbl ypaBHEHHHA 12 1 https://lesson.edu.ru/02
5/11
Hatypanbnble u 1iesnsie Bubmorexa LOK
7 6 https://lesson.edu.ru/02
qucia 511
IT
o 60(f6T](1)1pe iﬁ;e’ bubmmoreka [JOK
8 ’ 18 2 https://lesson.edu.ru/02
cUCTEeMaTH3aIus
y 5/11
3HAHUU
OBIIEE KOJIMYECTBO
U—I 102 6 0

YACOB I10 [TPOTPAMME



https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
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PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA «TEOMETPHS»
(FA3OBBI YPOBEHD)

(ID 944072)
MOSICHUTEJbHAS 3ATIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JUJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYarOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YUYEHUS IPYTruX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
IPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MNOHATUHUHBIX OCHOB FT€OMETPHUH U IIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIBb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTpaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W AKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4EOHOM U TPYIOBOM NE€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAdyeCTB, MO3ITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.
[leas ocBoeHusi mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W  JCHUCTBUI,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JDKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma no reomeTpuud Ha 0a30BOM YpPOBHE IMpeaHA3HA4YeHA JJis
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydarouyecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
cCo crnenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIi JKM3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1yOOKO, €cii B JajbHEWIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAITBHON JEATEIHHOCTH.
JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
e (opmMupoBaHMEe TmTpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM
KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHmMe yMEHHs pacro3HaBaTh Ha YEpTEkKax, MOACISIX U B

peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlady Ha TIOCTPOCHUS Ha M300paKEHUIX

POCTPAHCTBEHHBIX (PUTYD;
e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;

dbopMHupoBaHUEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC



pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;

e pa3BUTUE  UHTEIUICKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOy4Jarommxcs, IO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS,

e (opmupoBanue (GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TeOMETPUM: YMEHHE paClO3HAaBaThb MPOSBICHUS T'€OMETPUUYCCKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha SA3bIKE
T€OMETPHUH U CO3/1aBaTh T€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
TeOMETPUUECKUN ammapar JUisi peHIeHus MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTIUYUTENbHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUEHHE B KYPC
CTEpEOMETPUH B Hayale €ero W3ydeHus 3a/Jad, pellaeMblXx Ha ypPOBHE
WHTYWUTHUBHOTO TO3HAHUS, M ONPEACIEHHBIM 00pa3oM opraHu3zoBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON NeATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEleHUs 3ajad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, a ONEpUpPOBaHME O00pa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpHKaHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus,
«BexTopsl U KOOpIMHATHI B MPOCTpaHCTBe». DOPMUPOBAHHE JTIOTHUECKUX YMEHHH
pacmpeziengeTcss He TOJNBKO IO COJEp)KaTelIbHBIM JIMHUSM, HO M 1O ToJAaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero o0Opa3oBaHMS.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OocBoeHHUs pabodeil TporpamMMbl, paCHpPeeNEHHBIM TI0 TOAaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBISIIOCH MOCIEAOBATEIbHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNH OO0Yy4yaroUIMXcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOUYHbIE MHOKECTBEHHBIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomeTpuun oTBOAUTCS 2 yaca B Henelno B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEMN: MapajuiejibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTeitmne mnpocTpaHCTBeHHbIE (QUIYpBl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH IMPSAMOM U IUIOCKOCTH, TEOpemMa O MpsIMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  TUIOCKOCTH,  TPOEKIMs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJISPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MPsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MoJHas MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajjiefienunes; 1 ero cBoicrtBa. I[lupammpa: N-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTHh MUPAMU/IbI; TPaBUIIbHAS U
yced€HHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIe
MHOTOTPaHHHUKH: MOHSATHE MPABUWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUIbHAS TNHPAMUJA; NpaBWIbHAS TPEYrojbHAas NUPaAaMHUIA W MPABUIIBHBIN



teTpadap; KkyO. IlpencraBieHne o TMpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust NpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPaMHAaX, NapajuieJenuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TI0I00HBIX TEJI.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWINHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwnmHIp: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJIHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BepIlMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOunanuu Ten BpalieHuss YW MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIcHusI.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEME
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KoHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPINUHY), CECUCHUS
mapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHne BEKTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTopamMu. I[IpsMoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKaasipHOE MPOU3BEIIEHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuKa» XapakTepUu3yroTCs:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIIECTBA, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOIecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHEM
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHHU C UX
(GYHKIUSAMHA 1 HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIIEMY POCCUMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIIICHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUKMCKON MATEMaTUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JPYrUX HayKaxX, TEXHOJOTusX, chepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYHUBOTO OYayIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PELIEHNH, pacCyXIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBBIO (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeid mnpodeccmrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COI[MATIbHO-?)KOHOMUYECKUX IMPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMAIbHON
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpoOJieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl.

LleHHOCTH HAYYHOI0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUeCKOW JesATebHOCTU, JTaroB €&
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHUS ITMBUJIM3AINW, OBJAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI Y4EOHOTO TMpeaMera
«MaremaTuka XapaKTEPU3yIOTCS OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUA  OKpyycaowe20  Mupda,  NpUMeHeHue  JOSUYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).



Bba3oBble JJornueckue JelicTBUA:

BBISIBISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DPOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTUBOpeursi B (paKTaxX, HAaHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb  KpUTEPUM  JUISL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (TIPSMBbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Croco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTam
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBIABJISITDH I[GCI)I/II_[I/ITBI I/IHCI)OpMaL[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIs1 OTBCTA
Ha BOIIPOC U AJId pCIICHUSA 3ada4M;



e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPEICTABIATh €€ B pa3IMyYHbIX (opmax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIbHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH W (GOPMYJIUPOBATh CYXACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TIEJIIMHA OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ 00CYKJEHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY O0CY>KIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMN; B
KOppeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TPEICTaBIATH  pE3yJNbTAaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBoO:

e TMOHMMATh W  WCMOOJB30BATh  MPEUMYIIECTBA  KOMAaHIHOHW U
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMAThH 11ETh
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;

e YYacTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzamnus:

e COCTaBIISTH TUJIAH, AJITOPUTM PEIICHUS 3a/1a41, BEHIOMPATH CIIOCO0 PEIICHMS
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,



apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATEIBHON pEeQIIEKCMH KaK OCO3HAHWS
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yiibTaTa penieHUs] MaTeMaTHIeCKOM 3a/1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU pEIICHUU
3a/ladyi, BHOCHTh KOPPEKTHMBBI B JIEATCIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIEM U YCIOBHSIM, OOBSICHITH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOTO yrja; JMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpalycHas Mepa
JBYTPAHHOTO yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIbIHA
MHOTOIPAHHHK, 3JIEMEHTbI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupumnmpoBate  MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHHUS  AJis
Kiaccuukanmy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

Crpouth ceYeHUsT MHOTOIPAaHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QIrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAJTUTUYECKHE METOJbl NPHU PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIECHUE PACCTOSHUN MEXIY IBYMS
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEILMBAIOIUMUCS IPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QITOpUTMaM, NPUMEHSSI W3BECTHbIE AHATMTUYECKUE METOAbl MpPU PEUICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuja) ¢ TpuMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOHIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU 1TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTp, mpeoOpa3oBbIBATH M HWHTEPOPETHPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HakThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEeANOJaratouX HECKOJIbKO IAroB PEIICHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHsATh HpoCTEWIINE MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOAMTH HpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHATb W3YyYEHHBIE IOHATHS B IPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUYHH.

11 KJIACC

OmnepupoBaTh MOHATHUSMHU: UWIMHIPUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHIPUYECKON  MOBEPXHOCTH;  IIWJIMHAP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3ymoire KOHUIeCKOH TOBEPXHOCTH, KOHYC; CeprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpallleHUsI.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.



OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; MIAPOBOM CJIOM, OCHOBAHMWE IIAPOBOrO CIIOS, BHICOTA IIAPOBOIrO CIOS;
1apOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHWUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopMyI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILCHUS.

BbIYUCHIATE COOTHOIICHHS] MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00BbEMaMHU
MOJIOOHBIX TEJI.

N300pakath u3ydaemple (QUTYppl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoINOHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3BnekaTh, WHTEPNPETHUPOBATH U MpeoOpa3oBbIBaTh HHMPOpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSICHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHSTh NpaBUiIO Napauieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJsIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO0, YTOJ MEXKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEAECHUE, PACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IAr0B PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemiate mpocreiilline reoMeTpUYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METOA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HAXOXKJIEHUE TEOMETPUUYECKHUX BEJIIMYUH M0 00pasiiaM WUiu aaropuTMam, MpUMEHSss
M3BECTHBIC METO/IbI PH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aay.

[IpumeHaTh OpocCTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.



[IpuBOOMTHE HpUMEpPBl MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B MNPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYJIHPOBAHHOM MPOOJIEMBbI, MOJEIUPOBATH pPEAJIbHBIC
CUTyallMH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbBbIE
HaunmenoBanmue
Ne (undgposbie)
pa3iesioB U TeM Kontpoabubie  IlpakTHueck
n/n Bcero o0pa3oBaTte/ibHbIE
MporpamMmMbl padoTbI ue padoTsbl
pecypchl
1 Beenenue B 10 bubmuorexa [IOK
CTEPEOMETPHIO https://lesson.edu.ru/02.3/10
[IpsiMbIe ¥ TUIOCKOCTH
B IIPOCTPAHCTBE.
2 [TapamiensHOCTH 12 1 bubmorexa LIOK
P https://lesson.edu.ru/02.3/10
MPSIMBIX |
IJIOCKOCTEH
[lepneHaUKYIIPHOCTD
3 I }I:MHXHH yup 12 bubnuoreka [IOK
p . https://lesson.edu.ru/02.3/10
IJIOCKOCTEHN
VT8I MEXK
4 OPSIMBIMH Iily 10 1 bubmorexa [IOK
p https://lesson.edu.ru/02.3/10
IUIOCKOCTSIMU
bubnunoreka LIOK
> MuororpatikH 1 ! https://lesson.edu.ru/02.3/10
6 O0BEMBI 9 1 bubmuoreka [IOK
MHOTOTPaHHUKOB https://lesson.edu.ru/02.3/10
[ToBTOpeHwue:
7 CEeYEHHUSsI, PACCTOSTHUS 4 1 bubmorexa LIOK
-P https://lesson.edu.ru/02.3/10
U yTJIBI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOT'PAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
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HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

Tena BpameHnus

O0BEMEBI TEN

Bekrops! n
KOOpJIUHATHI B
MIPOCTPAHCTBE

IToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus

3HAHUHU

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

Bcero

12

10

34

KoauuecTBO 4acoB

KonTpoJibHbIE
padoThI

[MpakTnyeck
ue padboThbl

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

PABOYAS ITPOIT'PAMMA YYEBHOI'O KYPCA
«BEPOSTHOCTBb U CTATUCTHUKA»
(FA30BBIil YPOBEHD)

(ID 945468)

MNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yuyeOHOro kypca «BeposSTHOCTP M CTaTHCTHKa»
0a3zoBoro ypoBHs Juisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHETrO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpa3zoBaHus. Peanuzamusi mporpamMmbl 0o0ecreUMBAET OBJIAJICHUE KIHOYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
00pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnubiil kypc «BeposiTHOCT M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISIETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mmikoiyibl. Kypc mpenHasHaueH 1isi (GOpMHpPOBaHUSA y OOYyYarolMXCS
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMUS POJIU TEOPUM BEPOSTHOCTEN KaK
MaTeMaTUYECKOr0 MHCTPYMEHTA Uil MU3y4eHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu m3yueHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJAaX UCCIEAOBAHUA U3MEHUMBOTO MUPA, Pa3BUBACTCS IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MaTeMaTUYECKHUX METOAOB IIO3HAaHUS KaK HEOThEeMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, MOJYYEHHBIX IPH
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX W B3aUMOCBA3AX MEKJIYy HUMHM Ha BAKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» CpPeIHEN IIKOJbI Ha 0a30BOM YPOBHE BBIJCICHbI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEPOSITHOCTUY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxHyro d4acth Kypca 3aHMMaeT M3y4eHHUE TIE€OMETPUYECKOIr0 U
OMHOMUABHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEIMPEPhIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACIPEICIICHUSIMU.



Copmepxxanne nuHuU «CrydailHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUI O PaACHpPEEICHUN BEPOSITHOCTEH
MEXIYy 3HAYCHHUSIMHU CIIyYalHBbIX BEJIMYMH, & TAK)KE 3Ta JIMHHUS HEOOXOJIMMa Kak
0a3a 1 M3ydyeHHUs 3aKOHa OOJbIIMX Yuced — (YHIaMEHTAIbHOIO 3aKOHa,
JNEHCTBYIOLIErO B IpHUpPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. CaM 3aKoH OOJIBIIMX YHCEN IMpeaaraercs B O3HAKOMUTEIbHON
dbopMe ¢ MUHUMAaNTFHBIM UCIIOJIB30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Templ, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYallHBIMH  BEJIMYMHAMU,
aKLICHTUPYIOT BHUMAHHME IIKOJIbHUKOB HAa OINMCAaHUM M W3YyYCHHH CIIyYalHBIX
SBJICHUN C IOMOIBIO HENPEPBIBHBIX (YHKIMHA. OCHOBHOE BHUMAaHUE YJENSIETCA
MOKAa3aTeJIbHOMY M HOPMAJIbHOMY pacCIpeAesIeHUsAM, IMPU 3TOM IPEAINO0JIaraeTcs
O3HAKOMMTEIIBHOE M3y4eHUE MaTepuana 0e3 J0Ka3aTeNIbCTB IMPUMEHSIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoATHOCTP W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YacCOB.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITIACC

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnu u auarpamm. CpenHee
apupMeTHIecKoe, MeIuaHa, HauOoJblllee W HAUMEHbIIEE 3HAYCHUS, pa3Max,
JMCTIEPCUSI U CTaHAAPTHOE OTKJIOHEHHE YHUCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U Cy4YailHble COOBITHS. DJIeMEHTapHbIE
coObITHs (MCX0Jbl). BeposSTHOCTH ClydaitHOTO COOBITHSA. BauM30CTh Y4acTOTHI M
BeposiTHOCTH ~ coObiTuii.  CilydaifHble  OMBITBI € PABHOBO3MOKHBIMU
DJIEMEHTapHBIMU  COOBITHMSIMU.  BeposTHocTH  cOOBITUH B OMbBITaX  C
PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUeHUE, 00bEAMHEHNE, POTUBOIOJIOKHbBIC
coObITus. Jluarpammbl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYciloBHas BEPOSITHOCTb. YMHOXXEHUE BEPOSATHOCTEH. JlepeBO CiydarHOro
sKkcriepuMenTa. @opmyiia moHON BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomMOunatopnoe npaBuino ymHoxkeHwus. [lepecranoBku u dakropuan. Yucimo
couetanuil. Tpeyronbuuk [lackana. @opmyna Ounoma HproToHa.



buHapHbIil cilydaiiHblil ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumeie
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITAHUI bepHyuin.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepoAtHoctel.  [{uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYUH: MATEMAaTHYECKOE
OXXHMJAHHUE, JHUCHEPCUS U CTAaHAAPTHOE OTKJIOHEHWE. [lpumepsl npuMeHeHUs
MaTEMaTHUYECKOTO OKHMIAHUSA, B TOM YHCJC B 3aJadaxX M3 MOBCECIHEBHOM KM3HM.
MaremaTudeckoe OXXujJaaHUE OMHAPHOM CIydaliHOM BeIMYMHBI. MaremMaTH4ecKoe
OKUJIAHUE CYMMBbI CJIy4YaWHBIX BEJIMYMH. MaTeMaTUUEeCKOEC OXHUJAHUE U
JACTIEPCUSI TEOMETPUUYECKOTO U OMHOMHUAJILHOTO PacTpe/IeICHUM.

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, IPUPOJE U OOIIECTBE.
Bb100po4HbIN METO1 MCCIAEA0BAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIIy4yalHbIX BenWuMH. [lOoHATHME O TIOTHOCTH
pacnpeneneHud. 3agauu, NpUBOAIINE K HOpPMAIIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIBHOM PacCIpEACICHUN.

IHIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTnka» XapakTepU3yrHTCS:

I'paknanckoe BocnMTaHUE:

c(hOpMUPOBAHHOCTHIO IPakAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCUUCKOTrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
MpoLelyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aUMOJEUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUH C WX
GYHKIUSIMHA 1 HA3HAYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKOM TPakTaHCKOW UICHTUYHOCTH, YBAKECHUS K
MIPOLIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,



K HCIIOJB30BAHUIO 3THUX JOCTIKEHWW B JPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMSI, OATUYECKOrO  MOBEACHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIETO.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a;ad, pEeLIEHU, pacCy X ICHU;
BOCHPUUMUYHMBOCTBIO K MATEMAaTHYECKUM ACIIEKTAM PA3JIMYHBIX BUOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
WHTEpecax 37J0pOBOT0 U O6e30macHoro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/bIXa, peryJspHas busnueckas aAKTUBHOCTb); (du3HYecKoro
COBEPILICHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbIM  cpepam  TPOPECCUOHATIBHOW  JIEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymeit mpodeccudn W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH.

IKOJOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLMAIBHO-D)KOHOMHYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBHOU
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
0o0JacCTH OKpY’)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIIEJICTBUU JIJISL OKPYIKAIOLIEN CPEbI.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ESITeIIbHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYUMOCTH IS PAa3BUTHUS LMBWIM3ALMHU; OBJAJECHUEM SI3BIKOM
MaTeMaTUKM U MaTeMaTHYeCKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;



TOTOBHOCTBIO OCYLIECTBIIATh INPOEKTHYK) M HMCCIEHOBATEIBCKYIO JIESATEIbHOCTD
VWHJVMBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ysbTaThl OCBOCHMS IMPOTPAMMbI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTEepU3yIOTCS OBJIaZICHUEM YHHUBEPCAJIbHBIMU
NO3HABAMENbHOIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eluCcmeusAMU, YHUBEPCATTLHLIMU PERYIAMUSHBIMU OeUCTNEUAMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becnequgarom
Gopmuposanue 0a306b1X KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYJCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

Bba3oBble jioruvyeckue geiicTBus:

e BBIBIIITh U XapaKTEPHU30BaTh CYLUIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
ONpENENICHUs]  IOHATUM; YCTAHABJIMBAaThb CYIIECTBEHHBIM  IPU3HAK
KJlaccu(HUKauy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  NPEeOOpPa3OBBIBATh  CYKICHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (paKkTax, AAaHHBIX, HAONIOACHUSIX U YTBEPKICHMSIX;
npemjlaraTb  KpUTEPUM  JUIA  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
IIPOTUBOPEUHNIL;

e Ji€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh APIyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl W KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKII€HUS U BBIBOJBI;

e BbIOMpaTh CcHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BapHAaHTOB pelIeHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA € YYETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaregbcKkue 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, MpoOsIemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MPOBOAUTH CaMOCTOSITENILHO CILJITAHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro
00BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOATENHLHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI 1O Pe3yJbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE DPa3BUTHE IIPOIECCA, a TAKKE BBIABUTATH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

2)

BBISIBJIATH AePUINUTH MHPOPMAIUH, NaHHBIX, HEOOXOAUMBIX IIJIsI OTBETA
Ha BOIIPOC U JJI PELICHUS 3a1a4H;
BbIOMpaTh  MHPOpPMALMI0 W3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLICHMBATh HaAEKHOCTD uH(popMaluu o CaMOCTOSATEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie KomMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OO01menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U IEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHHKOB JHayiora, OOHApYyXUBAaTh pa3Indue W CXOJCTBO TO3WIINN; B
KOPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pPE3yJbTaThl  pPEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMH U OCOOCHHOCTEH ayIUTOPHUH.

CorpyaHu4ecTBo:

IIOHMMAaTh W  HCHOJIB30BaTh  MNPEUMYyLIECTBA  KOMAHJHOW U
WHUBUTyaIbHON pabOThI MMPY PENICHUH YIEOHBIX 3a]1a4; TPUHUMATH 11eJTh
COBMECTHOW JEATEIBbHOCTH, IUIAHUPOBATh OPraHU3alHMI0 COBMECTHOU



paboThl, pacrpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOICH;

e y4YacCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYXIeHUsI, 0OOMEH MHEHHUIA,
«MO3TOBbIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMU UJIE€HAMU KOMAaH/IbI;
OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvnvie  pezynamueHvie Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATEIBbHON peQIEKCHH KaK OCO3HAHUSA
COBEPIIAEMBIX ACHCTBHA W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yibTaTa pelieHus MaTeMaTuueCcKon 3a/1auu;

e IMPEIBUICTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTb IPU pELICHUU
3aJa4d, BHOCHUTb KOPPEKTHUBHI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENHCTB, TAHHBIX, HAWIEHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUSM, OOBSCHSTH
MPUYUHBI JTOCTUKEHUS WIM HEJOCTHKCHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

UutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  CpeAHEe  apupMETHUYECKOe,  MeauaHa,
HanOoJIbIIIee, HAMMEHBIIICE 3HAUCHHUE, pa3MaX MacCHBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CIIy4yalHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOM) CIYYailHOTO OIIbITA;
HAXOJIUTh BEPOSTHOCTH B ONBITaX C PABHOBO3MOKHBIMH CITYYaiHBIMH COOBITHSIMH,
HaxXOJUTh W CPaBHUBATh BEPOSTHOCTH COOBITUH B WM3YYCHHBIX CIIYYaHBIX
DKCIIEPUMCHTAX.

Haxomute u ¢opMymupoBaTth COOBITUSA: TIEpeceueHne U OOBEIMHECHHE
JAHHBIX ~ COOBITUH, COOBITHE, TPOTUBOIIOJIOXKHOE  JaHHOMY  COOBITHIO;



M0JIb30BaThCS AuarpaMMamMu Jitepa U GpopMysioN CIIOKEHUS BEPOSTHOCTEH MpHU
peneHny 3aaad.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABHUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO IPABHUIIA YMHOXKCHHS, C IOMOIIBIO J€peBa
CJIy4ailHOT'O OIIBITA.

[TpumMeHsATh KOMOMHATOPHOE NPABUIIO YMHOKEHHUS [IPU PEILICHUH 3a]1a4.

OnepupoBaTh MNOHATHSAMH: HWCIBITAHUE, HE3ABUCUMBIE HUCIBITAHMS, CEPHS
UCIBITAaHUM, yCIeX M HEyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpPUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOrO YCIEXa; HAXOAUTh BEPOSITHOCTU COOBITUH B
CepUM UCTIbITaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJHMYMHA,  PACIPEICICHUE
BEPOSATHOCTEN, TarpaMMa paclpeaeICHuUs.

11 KVIACC

CpaBHHBaTB BCPOATHOCTHU 3HAYCHUM CquaI;'IHOIZ BCJIINYHMHBI 110
PaCcpCaACICHUIO NJIX C IIOMOIIBIO AUArpaMM.

OHepI/IPOBaTB IMOHATHCM MATCMATHYCCKOI'O OXKUIaHWA,; IPUBOANUTDL IIPUMCPHI,
KaK IIPUMCHACTCA MAaTCMATHYCCKOC OXHNAAHUC CJIy‘—IElfIHOfI BCJINMYMWHBI HAXOAUTH
MATEMATHYCCKOC OKNAAHHUC 110 JAHHOMY PaCIIPCACIICHULO.

Nmets IMpCaACTAaBJICHUC O 3dKOHC OOJIBIINX YMCEIL.

Nmets MpcaACTaBJICHUC O HOpMAJIbHOM PACIIPpCACICHUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBaHmue
Ne (uudpossbie)
pa3jieioB U TeM KonTpoabubie  IlpakTHueck
n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMmbl padoThI ue padoTbl
pecypchbl
IIpencrasienue
1 ITAHHBIX U 4 bubmuoreka [JOK
omnucaTelbHas https://lesson.edu.ru/02.4/10
CTaTHCTHKA
Ciy4aifHble OTIBITHI
Y CIy4ailHbIe
5 COOBITHS, OTIBITHI C 3 1 bu6mmoreka [IOK
PaBHOBO3MO>KHBIMH https://lesson.edu.ru/02.4/10
3JIEMEHTAPHBIMH
HUCXOdaMHU
Onepanuu Haj
COOBITHSAMH, bu6mmoreka [IOK
3 3
CIIOKCHHE https://lesson.edu.ru/02.4/10
BEPOSATHOCTEH
YcnoBHas
BEPOSITHOCTb,
JIEPEBO CIIy4aliHOTO
ombITa, GopmyIa bubnuoreka [IOK
4 9 6
MOJTHOM https://lesson.edu.ru/02.4/10
BEPOSITHOCTH U
HE3aBUCUMOCTh
COOBITHI
5 OJIEMEHTHI 4 bu6mmoreka [JOK
KOMOHMHATOPUKH https://lesson.edu.ru/02.4/10
Cepunu
6 MOCIIEIOBATEIIbHBIX 3 1 bubmorexa HOK
. https://lesson.edu.ru/02.4/10
WCIIBITAHUI
Cnyyalinbie
7 S 6 bu6mmoreka [IOK
https://lesson.edu.ru/02.4/10
pacripeneneHus
O6o0meHue u
8 CHCTEMATH3AIHS 5 2 bubmorexa [IOK
. https://lesson.edu.ru/02.4/10
3HAaHMI
OBHIEE KOJIMYECTBO
YACOB IIO 34 2 2
ITPOI'PAMME



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

11 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBanue

Ne (uudpossbie)
pa3/ejioB U TeM KonTpoabubie IIpakTHueck

n/n Bcero oOpa3oBaTe/ibHbIE
NPporpaMmMsbl padoThI ue padboThbl

pecypcsl
MaremaTtuueckoe
OXKHJIaHUE 4 bubnunorexa LIOK
CIy4aitHOM https://lesson.edu.ru/02.4/11
BEJINYUHBI
Hucnepcus u
CTaHJapTHOE
OTKHiHI;HHC 4 1 bubmotexa [IOK
.. https://lesson.edu.ru/02.4/11

Clly4alHOMN
BEJINYUHBI
3aKkoH 00JIBIINX 3 1 bubnunoreka LIOK
qyuceln https://lesson.edu.ru/02.4/11
HenpepsiBabie
CIly4aiHble 5 bubnuoreka [IOK
BEJIUYHHBI https://lesson.edu.ru/02.4/11
(pactipenenenusi)
Hopmanbsnoe 9 1 bubnuoreka [IOK
pacrpeneneHus https://lesson.edu.ru/02.4/11
IToBTOpEHME,
00001IeHHE U 19 9 bu6nmorexa LIOK
cucTeMaTHu3alus https://lesson.edu.ru/02.4/11
3HAHUU

OBUIEE KOJIMYECTBO

YACOB I10 34 2 3

I[TPOT'PAMME



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
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