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Monyib «Ajredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIH32»

MNOSICHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma y4yeOHOro Kypca «Ainredpa W Haudajla MaTeMaTHYECKOIO
aHanu3a» 0a30BOroO ypoBHs s oOydarommxcs 10 —11 kiaccoB pa3zpaboTaHa Ha OCHOBE
®denepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIAApTa CpPEeIHEero OoOIIero
oOpa3zoBaHusi, C Y4YETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMA, TPEABABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAIUIUNA POCCUHCKOro oOpa3zoBaHus. Peanm3zanus
MpOrpamMMbl OOECIIEYMBAET OBJIAJICHUE KITIOUEBBIMH KOMIIETEHITUSMHU, COCTABJISIONINMU
OCHOBY JUI1  CaMOpa3BUTHUSI U  HEMPEPbIBHOIO  0Opa3oBaHMs,  LEJIOCTHOCTh
OOIIEKYIbTYPHOTO, JINYHOCTHOTO U MMO3HABATEIIBHOTO PA3BUTHS JINYHOCTH 00YUYaIOIIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayaga MaTeMaTUYECKOT0 aHAU3ay SIBJISICTCS] OJTHUM U3 Haubosiee
3HQYUMBIX B TPOrpaMME CTapliedl IIKOJIbI, IOCKOJbKY, C OJIHOM CTOPOHBI, OH
o0OecreuynBaeT HHCTPYMEHTAIbHYIO 0a3y i M3yYeHUs] BCEX ECTECTBEHHO-HAYYHBIX
KypcoB, a C Jpyroid CTOPOHBbI, (HOPMHUPYET JOTHUYECKOE M aOCTPAKTHOE MBIILUICHUE
YVYAIlUXCS HA YypOBHE, HEOOXOAMMOM [UJII OCBOEHHMS KypCOB HMH(POPMATHKH,
00I1IeCTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B paMmkax JaHHOro Kypca ydaliuecs
OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOUW HayKH, KoTopas (popMylaupyeT CBOU
JTOCTHKEHUS B MaTeMaTHIECKOU opme.

Kypc anreOGpbl um Hauan MaTeMaTHYECKOTO aHaiM3a 3aKJIaJbIBA€T OCHOBY IS
YCIELIHOTO OBJAJACHUS 3aKoHaAMU (UBUKH, XUMHUU, OMOJOTHH, MOHWMAHHUS OCHOBHBIX
TEHJICHIIMM HSKOHOMHKM U OOIIECTBEHHOW JKW3HU, IO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOIB30BaTh UX B
MOBCEHEBHOM XU3HU. B TOXKe Bpems oBiiajieHne aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
MaTeMaTUYECKUMHU KOHCTPYKIIMSMHU pPa3BUBAeT YMEHHE HaxOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKJICHUS, UCIIOIB30BaTh 0000IIEHHE U KOHKPETU3AIIHIO,
a0CTparupoBaHue W aHAJIOTHIO, (OPMUPYET KPEAaTHBHOE U KPUTHYECKOE MbllieHue. B
XO0JIe U3y4YeHUs anreOphl M Ha4all MATEMAaTUYECKOro aHalli3a B CTApIIEH IIKOJIe yJaluecs
MOJIyYalOT HOBBIA ONBIT PEUICHUS MPHUKIAJHBIX 337a4, CAMOCTOSITEJIBHOTO MOCTPOEHUS
MaTeMaTUYECKUX MOJIeNIel peaabHbIX CUTYallMi U UHTEPIPETAIUU MOJYUYSHHBIX PEIICHUN,
3HAKOMSITCSl C TpUMEpaMHd MaTeMaTHYECKUX 3aKOHOMEpPHOCTEW B MPUPOJAE, HAyKe U B
MCKYCCTBE, C BBIJAIONTUMUCS MAaTEMAaTHUECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc oOnagaer 3HaYyuTENbHBIM BOCHHUTATEIBHBIM  IOTEHIIMATIOM, KOTOPBIA
peanu3yeTcs Kak 4epe3 yueOHBIM MaTepual, CioCOOCTBYIONUN (DOPMUPOBAHHUIO HAYTHOTO
MHUPOBO33pPEHHUs, TaK M uepe3 chnernuduky ydyeOHOH AesSTEeIbHOCTH, TpeOyromei
CaMOCTOSITEJIbHOCTH, AaKKYpaTHOCTH, MPOJODKUTEIBHON KOHIICHTpAIllMd BHUMAHUS H
OTBETCTBEHHOCTH 3a MMOJYYECHHBIN pe3yJIbTar.

B ocnoBe meromuku oOyueHus anreOpe W HadajgaM MaTEMaTHYECKOTO aHaIu3a
JIEKUT JEATCIbHOCTHBIN MTPUHIIUI O0y4YCHUSI.



CtpykTypa Kypca «AureOpa M Hayajda MaTeMaTHYECKOTO aHalu3a» BKIIOYAET
CJIEIYIOIIUE CO/IEPKATEIbHO-METOANYECKUE JIUHUM: «HUKCiia U BbIUUCIEHUSNY, « DyHKINN
u rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maTeMaTHyecKoro aHaiu3ay,
«MHoOxkecTBa H JIOTMKa». Bce OCHOBHbIE COAEpKATEIbHO-METOUYECKUE JIMHUU
U3YYalOTCS Ha TMPOTSDKEHMHM JIBYX JIET OOy4YeHHUs B CTapuiedl IIKoJie, €CTECTBEHHO
JOTOJHSAS IPYT IPYyra U MOCTENEHHO HACKIIAACh HOBBIMU TEMaMHU U pazaenamu. JlaHHbIN
KypC SBJISIETCSI HHTETPATHBHBIM, TOCKOJIBKY OOBEMHSET B ce0€ COAEPKAHNE HECKOJIbKHUX
MaTEeMaTHUYECKUX JUCHUIUIMH: airedpa, TPUTOHOMETPHUS, MaTeMaTHYEeCKHl aHajus3,
Teopusi MHOKeCTB | Jip. [lo Mepe Toro kak ywarmiuecs oOBIaJeBalOT BCE OoJee MUPOKUM
MaTeMaTUYeCKUM  amnmapaTtoM, |y  HHUX  IOCIENOBaTeNbHO  (GoOpMHUpYyeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMATHYECKYIO MOJENb PEAJbHOW CHUTYallHH,
MPUMEHATh 3HaHWS, IOJIyYEHHbIE B Kypce «Anrebpa M Hayajga MaTeMaTHUYeCKOro
aHaJIM3a», 1JIsl PeLIEHUs] CAMOCTOSTENBHO C(HOPMYIMPOBAaHHON MaTeMaTHYECKOH 3a7a4u, a
3aTeM MHTEPIIPETUPOBATH MTOIYYEHHBIN pE3yibTar.

CopnepxarenpHo-MeTOAMYECKass JIMHUAA «YHcila M BBIUMCICHUS»  3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIIOJIb30BAHUS ACHCTBUTEIBHBIX YHCEI, KOTOPOE ObUIO HA4YaTO
B OCHOBHOM mikosie. B crapmieii mikosie oco0oe BHUMaHUE yaensieTcss (HOPMUPOBAHUIO
IIPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIINX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
(dopM 3anmucu JEHCTBUTEIBHOTO YHUCIA, YMEHUE PALMOHAJIBHO BBINOJIHATH JEHCTBUS C
HUMH, JeJlaTh NPUKUIKY, OLEHUBATH pe3yiabrar. OOydarommuecss MOTy4YaroT HaBBIKH
MPUOJIMKEHHBIX BBIYUCICHUH, BBIMOJHEHUS JEHCTBUN C 4YHUCIAaMH, 3allMCaHHBIMU B
CTaHAAPTHOM (popMe, UCIIOIB30BAHUSI MATEMATUUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX
BBIPAKCHU .

JIuaust «YpaBHEHUS U HEPABEHCTBa» pean3yeTcsl Ha MPOTSHKEHUU BCEro 00yuyeHUus
B CTapllell IIKOJE, MOCKOJIbKY B KXKJIOM pa3fesie MporpaMMbl NPEeIyCMOTPEHO PELIEHUE
COOTBETCTBYIOIIMX 3aaad. OOyuaromuecs OBJIAJEBAIOT PA3IMUYHBIMU METOJAMU PEIIEHUS
IEJbIX, PAIMOHAIBHBIX, HWPPAIMOHATIBHBIX, [MOKA3aTEIbHBIX, JOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUM, HEPAaBEHCTB W MUX cucTeM. IlomydeHHBIE yMeHUs
UCTIOJIB3YIOTCS NpPH MCCIAEAOBAHUM (PYHKLIMHA C TOMOIIBIO TMPOU3BOAHOM, PpELICHUU
NPUKIAAHBIX 3a/lad W 3a/lad Ha HAaxOXKJEHHWE HaWOONBIIMX W HAWMEHbBIIUX 3HAYEHUU
¢ynkuuu. JlanHas conep)KaTellbHasl JIMHUSA BKJIIOYAeT B ceOsl Takxke (PopMHUpOBaHUE
YMEHUH BBIMOJTHATH pacuéThl 1Mo ¢GopmysaMm, Mpeodpa3oBaHUs IIENBIX, PAIlMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAKCHUH,
coJiepKallux cTerneHu u Jorapudmel. biaronaps uzydyenuio anredpanyeckoro marepuana
OPOUCXOIUT JayibHEWIIee pPa3BUTHE AJITOPUTMHUYECKOTO M a0CTPaKTHOTO MBIILJICHUS
ydamuxcsi, pOpMUPYIOTCS HaBBIKU JE€AYKTUBHBIX PAcCyX ACHUH, pabOThl ¢ CUMBOJIbHBIMU
(dopMamu, mnpeAcTaBICHUS 3aKOHOMEPHOCTEW W 3aBHUCHUMOCTEM B BHJE DPABEHCTB U
HepaBeHCTB. AunreOpa mpemaraeT d3(QQeKTUBHbIE WHCTPYMEHTBI JJIsi  pEUICHUS
OPaKTUYECKUX U E€CTECTBEHHO-HAYYHBIX 3aJay, HaIJISJHO JIEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK 3bIKa HAyKH.

CopepxarenbHo-MeToin4ecKas THUA «DyHKINU U TpadUKKU» TECHO MepeIuieTaeTcs
C IpYTMMH JIMHUSIMH Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEA0BATEIBHOCTD



u3ydeHus martepuana. V3ydeHue CTENeHHOM, IOKa3aTelbHOM, JorapupMUUecKod u
TPUTOHOMETPUUECKNX (PYHKITUH, UX CBOWCTB U Tpa(UKOB, UCIIOIB30BaHNE (DYHKITUI AJIs
penieHus 3a7a4 U3 JApyrux yd4eOHbIX MPEIMETOB U PEabHOM JKU3HU TECHO CBS3aHO KaK C
MaTeMaTHYECKUM aHAJIN30M, TaK U C PEIICHHEM YpPaBHEHUM M HEpaBeHCTB. lIpu sTom
OoJpIIIOE  BHUMaHUE yaensercs (OPMHUPOBAHUIO YMEHMsI BbIpaxaTh (opMyIamMu
3aBUCUMOCTH MEXAY Pa3INYHBIMH BEIUYMHAMH, HCCIIEIOBATH IMOJTy4YeHHBbIC (YHKIIUH,
CTpoUTh UX Tpaduku. Matepuan 3TOH coAepKaTeIbHOM JMHUM HAIleJIeH Ha pPa3BUTHE
YMEHUHA W HAaBBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCHUMOCTA MEXKJYy BEIWYMHAMU B
paznuuHOr dopMme: aHaJIUTHYECKOM, Tpaduyeckod U cloBecHOW. Ero wusyueHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OOOOIICHHIO U
KOHKPETU3al1H, UCIIOIb30BaHUIO AHAJIOTUU.

CopnepxarenpHass JmHUA «Havana wmaTemaTmyeckoro aHanu3a»  MO3BOJISIET
CYIIECTBEHHO pAaCUIMPUTh KpPyr KaKk MaTEMaTHYECKWX, TaK W MPUKIAJHBIX 3aj1ad,
JOCTYITHBIX 00YYaIOIUMCs, Y KOTOPBIX MOSBIISETCS BO3MOXHOCTD UCCIIEI0BATh U CTPOUTH
rpaguky QyHKIMM, ONpeNesiTh UX HauOOJIbIIMNEe U HAUMEHBIITUE 3HAUYCHUSI, BHIYUCIISTH
mwiomagu Guryp u o0ObEMBI Tel, HAXOIUTh CKOPOCTH U YCKOPEHHMs mpoueccoB. /laHHas
coaepKaTesibHasl JIMHUSA OTKPHIBAET HOBBIE BO3MOYKHOCTH TOCTPOCHHUS MAaTEMATHYECKUX
MOZEJIEN peaIbHbIX CUTyalllid, HAXOKICHUSI HAWIYYIIIETO PELICHUS B TPUKIIAIHBIX, B TOM
YUCJIE COLUMAIbHO-PKOHOMHUYECKHUX, 3a/1a4aX. 3JHAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO
aHajiu3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPakTHOro,  (OpMajabHO-JOTHYECKOTO U
KpEaTUBHOIO MBIIUICHHS, (DOPMUPOBAHUIO YMEHHUH paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE W HCKyccTBe. OOydaromiyecss y3HAIOT O BbLAAIOLIMXCS
pe3yJibTarax, MOJIYyYEeHHBIX B X0J/I€ Pa3BUTHSI MAaTEMATHKU KaK HAyKH, U UX aBTOPAX.

ConepxartenpHO-MeTOANYECKAasT JMHUS «MHOXecTBa M JIOTUKa» B OCHOBHOM
MIOCBSIIIEHA JJIEMEHTAM TEOPUU MHOMKECTB. T€OpPETHKO-MHOKECTBEHHBIE NPEICTABICHUS
MPOHMU3BIBAIOT BECh KYypC IIKOJIBHOM MaTeMaTUKU M TpeajararoT  HauOoliee
YHUBEPCAIBHBIN SI3bIK, 00BETUHSIONINI BCE pa3/iesibl MATEMAaTUKH U €€ TPUII0KEHUM, OHU
CBSI3BIBAIOT PA3HBbIE MATEMATUYECKUE JUCLUIUIMHBI B €IUHOE 1enoe. [103ToMy BaXHO 1aTh
BO3MOXXHOCTh WIKOJIbHUKY IIOHUMATh TEOPETUKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHOMN
MAaTEMATUKH U UCIIOJIb30BATh €r0 JJIsI BHIPAXKECHUSI CBOMX MBICIIEH.

B kypce «AnreOpa u Havajlla MAaTeMaTHYECKOTO aHaINW3a» MNPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MaTHYECKOTO MOJICIMPOBAHUS, KOTOPhIE MPU3BAHBI CPOPMUPOBATH HABBIKU
MIOCTPOCHUSI MOJEJEH PEAJbHBIX CUTyallMH, UCCIEIOBAHUA ATUX MOJEIEH C IMOMOIIBIO
anmapata aiareOpbl M MAaTeMaTHYeCKOro aHaju3a M MHTEpIpeTaluy IMOJTYyYEHHBIX
pe3yabpTaroB. Takue 3aaHus BIUIETEHbI B KAXKIBIA U3 PA3/I€NIOB MPOrPAMMBI, TOCKOIbKY
BECh MaTepuajl Kypca LIMPOKO MCIOIb3YETCsS IS PELICHHS NPUKIAaAHbIX 3anad. [Ipwm
PEIICHNN pPEAbHBIX TPAKTUYECKUX 3a]ad ydalluecs pa3BUBAIOT HAOII0aTEeIbHOCTD,
YMEHUE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIOJIB30BATh AHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBaTh MpodisieMy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB
pelIeHnsT TPUKIAIHBIX 3a/1ad OpPraHU3yeTcsl B IMPOLIECCE HM3YYEHHsS BCEX TEM Kypca
«Anrebpa 1 HayaIa MaTeMaTHYEeCKOTO aHAIA3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM mutaHe Ha M3ydeHHE Kypca aireOphl M Hayajg MaTeMaTHYeCKOro aHaju3a Ha
0a30BOM YpOBHE OTBOJUTCS 2 4daca B Henmenmto B 10 kmacce m 3 yaca B Hepemo B 11
KJIacce, BCero 3a jBa roga ooydenus — 170 gacos.

COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

Yucia ¥ BIYMCICHUSA

PaunonaneHpie yucna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOLEHTHI,
OECKOHEYHbIE NEPUOIUYECKUE ApoOU. ApHUPMETHUYECKHE ONepaluyd ¢ paluOHAIbHBIMU
qucllaMi, IpeoOpa3oBaHusl YUCIIOBBIX BbIpakeHUU. [IpumeHenue npoOGell W MPOLIEHTOB
JUISL PELLIEHUS IIPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICd 3HAHUN U PEAIbHON KU3HHU.

JlelicTBUTENbHBIE  4Wcla.  PanWOHambHBIE M HWPPAlMOHAIBHBIE  YHCIA.
Apudmernueckre onepauud € JCUCTBUTENbHBIMH  uyuciaamMu. [IpubmmxénHbie
BBIYMCJICHUS, IIPABUIIA OKPYIVICHUS, IIPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenp ¢ uenbiM mnokasareneMm. CraHpapTHas ¢opMma 3anucu JeHCTBUTENBHOTO
yucna. Mcnonb3oBaHue NOAXOAsSAIMIEd (OPMbI 3alUCU  JIEUCTBUTENBHBIX YHCEN IS
pEeLIeHNs MPAKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX.

ApudmMernuecknii KOpeHb HaTypajdbHON cTeneHu. JleicTBus ¢ apu@mMeTH4ecKuMu
KOPHSIMU HaTypaJIbHOU CTEIICHH.

CHHyC, KOCHMHYC MW TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOIO ApPTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHbIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpeHb YypaBHeHUsA. HepaBeHCTBO, pemieHue HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMaTUUYECKUX 3aJa4 U 3a/1a4
U3 pa3IMYHBIX 00JaCTel HAYKU U peajibHOM KU3HU.

DYyHKIUHN U TPAPUKHU

Oynkiusa, crnocoObl 3amanHus Gyuknuu. ['paduk Qynkmuu. BzaumHo o0patHBIE
GyHKUHUU.

O6nactp omnpeneneHuss M MHOXECTBO 3HaueHUM QyHkuuu. Hymu QysHknum.
[TpomexxyTku 3HAaKOMOCTOSAHCTBA. UETHBIE N HEUETHBIE (DYHKIIMH.



CrenenHas GyHKIHS C HATYpaJIbHBIM U IIebIM TToKa3aTeneM. E€ cBolicTBa u rpaduk.
CaoiicTBa 1 rpauK KOpHS N-Oi CTETEHU.

TpuronoMmerpruueckasi OKpy>KHOCTb, ONpPEIEICHUE TPUTOHOMETPUUECKUX (YHKIUH
YHCJIOBOTO apryMEHTA.

Hauaja maTeMaTH4eCcKOro aHaJIM3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUS IOCJEIOBaTSIbHOCTEH. MOHOTOHHBIE
MOCJICOBATEILHOCTH.

Apudmernueckas W TeoMEeTpHUYecKas TMporpeccud. beckoHeuHo yObIBaromas
reomerpudeckas mnporpeccusi. CyMma OeCKOHEYHO YOBIBAIOIIEH TeoMETpUYECKON
nporpeccuu. opmyia CIOXKHBIX MPOLIEHTOB. VCIoap30BaHUE MIPOTPECCUU JISI PEIICHUS
pEAbHBIX 3a]1a4 MPUKJIATHOTO XapaAKTEPA.

MHo:xecTBa H JIOTHKA

MHoxecTBO, omepanuu Hajad MHoxkecTBamHM. Jluarpammbl  Oiinepa—BeHHa.
[IppuMeHEeHnE TEOPETUKO-MHOKECTBEHHOTO armapara Jijisi ONMCaHus PEAIbHBIX MPOLECCOB
U SIBJICHHH, PU PEIISHUHN 3a7a4 U3 JIPYTUX yUeOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucua 1 BIYMCICHUSA

HarypanbHabie u nensle yncia. [Ipu3Haku 1eIMMOCTH LIEIIBIX YHACEIL.

Crenenb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTENICHH.

Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JJOTapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHUH, COJAEPKAUX JIOTaApUPMBI.

[IpeoOpa3oBaHre  BBIpaKEHUHM, COJEpKAUIMX CTENEHH C  PalMOHAIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucremsl TMHENHBIX YpaBHEHU. Pelllenre NpukiIagHpiX 3a/1a4 ¢ TOMOILBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIprmeHenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4
Y 33J1a4 U3 Pa3IM4HbIX 00J1aCTe HAYKH U PEATHbHOU KU3HH.

DYyHKIUHN U TPAPUKHU

Oyukuusa. [lepuoanueckue ¢yHkuud. [IpomMexyTKM MOHOTOHHOCTH (DYHKIIMU.
MakcumyMbl 1 MUHUMYMBI QyHKIIMK. Hanbosbiee 1 HauMeHbliee 3HayeHue GyHKIUHA Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue QpyHKITUHN, KX CBONCTBA U TpaUKH.

[TokazaTenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB GyHKIMMA 711 pelICHUs YPABHEHUHN U JINHEUHBIX CUCTEM.



Hcnonp3oBanue rpaukoB QyHKLIUHN AJIs1 UCCIIEOBAHMS IPOLIECCOB U 3aBUCUMOCTEN,
KOTOpPbIE BO3HUKAIOT MPHU PELIEHUM 3aad U3 JAPYTUX y4EOHBIX MPEAMETOB U PEATbHOU
AKU3HH.

Hayana mareMaTH4eCcKOro aHAIU3a

HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB [l PEIICHHSI HEPABEHCTB.

[IpousBognas ¢pynkiuu. ['eomMmerprueckuii U GU3NUECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaubie snemMeHTapHBIX (yHKIUH. DopMysabl HaXOXKACHHUS MPOU3BOAHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITHIA.

[IpumeHeHne NPOM3BOJHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxokJieHue HamOOJbIIEr0o M HAaUMEHbBIIErO 3HA4Y€HUA (QYHKIUM Ha
OTpE3KE.

[IprMmeHenne MPOU3BOIHOM ISl HAXOKICHHSI HAWITYUYIIEro PEIEeHNs B MPUKIIAIHBIX
3aJ1a4yax, JIs ONpeeIeHUs] CKOPOCTU MPOLECcca, 3alaHHOT0 (OPMYJIION UITU TpaduKOM.

[TepBooOpaznas. Tabnuiia nepBooOPaA3HBIX.

WuTerpan, ero reoMmeTpuyeckuil 1 pU3NYeCKuil cMbIci. Belurcienue uHTerpana mno
dbopmyne Hetorona—JleitoHuna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro npeamera «MaremaTuka» TOKHO 00eCleurnBaTh JOCTHKEHUE
Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHusl CIEAYIONUX JMYHOCTHBIX, METAIPEAMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE ~ pe3yJbTaThl  OCBOCHUS  IporpaMMmbl  ydyeOHOro  MpeaMera
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON TMO3ZUIIMK OOYYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HAa POCCHMCKOrO OOIIECTBA, MPEJACTABICHUEM O MaTEMaTHUUYECKUX
OoCHOBax ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHUH, MPOLEIYP TPaxIaHCKOTO
oOmecTBa (BBIOOPBI, OMPOCHI M TP.), YMEHHWEM B3aUMOJCHCTBOBATH C COIHMAIIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (QYHKIUSIMHU ¥ HA3HAYCHUEM.

[TatprnoTryeckoe BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNCKOM TpakJAaHCKOW HWJICHTUYHOCTU, YBAXKEHHUS K
IpPONUIOMY W HACTOAIIEMY POCCUMCKOM MAaTeMaTHKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUUCKHX MAaTEMaTUKOB M POCCUUCKOM MAaTEMaTUYECKOM IIKOJBI, K
WCIIOJIH30BAHUIO 3TUX JIOCTUKEHUH B APYTUX HAYKAX, TEXHOJOTHIX, C(hepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoaa; cPOpMHUPOBAHHOCTHIO
HPABCTBEHHOTI'O CO3HAHMS, OTUYECKOTO TOBEICHUSA, CBSA3AHHOIO C IMPAKTUYECKUM



NPUMEHEHUEM JOCTHUKECHUN HAyKHM M JESITEIbHOCTHIO YYEHOI0; OCO3HAHMEM JIMYHOIO
BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO Oy IyIIETO.

DCTETHUECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOUICHMEM K MHpPY, BKIIOYasg OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, PEHICHUN, PacCyXJACHUH; BOCIPUHUMYHBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

dusnueckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0Oe3omacHOTO oOpasza »KW3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBBIO  (370pOBOE TMHUTaHWE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUM U  OTHAbBIXA,
peryispHas ¢u3ndeckas akTUBHOCTD); (DM3UIECKOTO COBEPIICHCTBOBAHMS, TIPHU 3aHATHUIX
CIIOPTUBHO-03/I0POBUTEHHON S TEILHOCTHIO.

TpynoBoe BoCIMTaHUE:

TOTOBHOCTBIO K TpPYAy, OCO3HAHMEM IIEHHOCTH TPYJIOJIO0US; HHTEPECOM K
pazMuHbIM chepam npodeccrnoHaIbHON AeATeILHOCTH, CBI3aHHBIM ¢ MaTEeMaTUKOU U e
MPUJIOKEHUSIMA, YMEHHEM COBEpIlaTh OCO3HAHHBIA BBIOOpP Oyayuied mnpodeccuun u
peanu30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO Ha MPOTSHKEHWUM BCEH KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaIpaBJICHHOCTH.

OKOJIOTHYECKOE BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO FIKOJIOTUUECKON KYJIbTYpPhl, IOHUMAaHUEM BIIMSIHUS COLIUATIBHO-
AKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBLHOM CpeJibl, 0OCOZHAHUEM
I00aJbHOTO  XapaKTepa HJKOJIOTHYSCKUX MpoOJIeM; OpHEHTalMed Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHWUW JJIs pEIICHWs 3ajJad B 00JIaCTHM OKpYXKaloIlehd Cpebl,
MJITAHUPOBAHMST TIOCTYNKOB M OIEHKHM WX BO3MOXKHBIX TMOCJEICTBUN ISl OKpY’Karomiei
Cpelbl.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, MOHMMAaHWEM MaTeMaTHYECKOW HAyKH Kak
chepbl 4eNIOBEUECKON AEATEIbHOCTH, ATANOB €€ Pa3BUTUA U 3HAYMMOCTHU JJIsI pa3BUTHS
[UBUJIM3AIUN; OBJIAJCHUEM S3BIKOM MAaTeMaTUKW W MaTeMaTH4YeCKOW KyJbTYpOW Kak
CPEACTBOM  TO3HAHWSI  MHUPA; TOTOBHOCTBIO  OCYIIECTBJISIT  NHPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JEATEIbHOCTh UHANBUYAIBHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaTbl OCBOEHUS MPOrpaMMmbl  y4yeOHOTO MpeaMera
«MareMaTka» XapaKTEpU3YIOTCS OBJIAJICHUEM YHHUBEPCAJIbHBIMU HO3HABAMETbHbIMU
oeticmeusamMU, YHUBEPCATbHLIMU KOMMYHUKAMUSHLIMU  OCUCMEUAMU, VHUBEPCATbHLIMU
DPe2YAAMUBHbIMU OeUCMBUAMU.



1) Vuusepcanvuvie nosznasamenwvhvie Oeiicmeus, obdecneuusarom Gopmuposanue
0a308bIX KOCHUMUBHBIX NpOYeccos obyyarowuxcs (oceoenue Memooo8 HNO3HAHUSL
OKpYIHCaAIOWe2co0 Mupa; npuMeHeHue 102U4ecKux, Uccie0o8amenbCkKux onepayuil, yYMeHu
pabomams ¢ ungpopmayueii).

ba3oBele nornueckue AeUCTBUS:

e BBISIBIATh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MATEMAaTUUYECKUX OOBEKTOB,
MOHSTUH, OTHONICHWA MEXIY MOHSATUAMH, (POPMYIUPOBATH OMPEACICHHS TMOHATHA;
YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUSA AJI1 00OOIICHUS
Y CPaBHEHMS, KpUTEPUHU ITPOBOAUMOTO aHAIIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJEHUS: YTBEPAUTEIbHBIC U
OTpHUIlaTEIbHbIE, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

e BBIABJISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U 1 TTPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUSX W YTBEPXKICHUSAX; Mpejaratb KPUTCPUMU JIs BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUNN;

e JICNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, IE€IYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIJIFOUCHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TPOBOJIUTH CAMOCTOSTENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN (TPSIMBbIE
U OT TMPOTUBHOIO), BBICTpPAUBATh AapPTryMEHTAIMIO, MPUBOAUTH MPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIbI;

e BbIOMpaTh CcHOCOO pemieHHs y4yeOHOM 3agauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB
penieHusi, BBIOUpaTh HanboJiee MOAXOASAIINA ¢ YIETOM CAMOCTOSITENBHO BBIEICHHBIX
KPUTEPHUEB).

ba3oBele ucciienoBaTeabCKue 1EUCTBUS:

e HCHOJIb30BAaTh  BOINPOCHI  KAK  HCCIENOBATENbCKUM  WHCTPYMEHT  MO3HAHWS;
(GopMyIMpOBaTH BOMPOCHI, (PUKCUPYIOUIUE MPOTUBOPEUUE, MPOOIEMY, YCTaHABIMBATD
MCKOMOE€ M JIaHHOE€, (OpMHUPOBATH THUIIOTE3Y, APTyMEHTHUPOBATH CBOKO MO3UIIMIO,
MHEHHUE;

e TMPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIEAOBAaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa, SBICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEeKTaMU, SIBJICHUSIMU, TPOIIECCAMU;

e CaMOCTOSITETLHO  (opMynupoBaTh OO0OOIIEHUS U  BBIBOJALI IO  pe3yjbTaTram
IPOBEIEHHOTO HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJTYyYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNUI;

e TPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLECCA, @ TAKKE BbIABUTATh MIPEANOI0KEHUS
0 €r0 Pa3BUTHUHU B HOBBIX yCJIOBUSIX.

Pabora ¢ nuandopmariuei:

e BBIBIITH AePUIUTH MHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIi OTBETA Ha BOMPOC U
JUTSL pEIICHUS 3a/1a4u;

e BBIOMpATh HWHQPOPMAIMIO U3 MCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMALUIO PA3IMYHBIX BUIAOB U (HOpM
MPEJCTABIICHHUS;



e CTPYKTYpUpPOBaTh HWH(POpPMALMIO, TPEACTaBIATH €€ B pa3iuyHbIX (opmax,
WUTIOCTPUPOBATH TpapUIECcKH;

e OIICHMBATh HAAEKHOCTh HWH(GOPMALKMK IO CAMOCTOSTENFHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) YHnusepcanvhvie KOMMYHUKAMUBHbLE Oelicmaus, obecneyusaom
cPopMUpPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
Obmenue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSMHU U LEIIMU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
IMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEUICHUS 3aJa4i, KOMMEHTUPOBATh
ITOJIyYEHHBIA PE3yJIbTaT;

e B X0j/ie 00CYXJACHHMS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOIEMBI,
pemiaeMoM  3a1adyM, BBICKa3blBaThb WJCH, HALECICHHBIE HA IIOMCK PEUICHUS;
CONOCTABIIATh CBOM CYXKIEHUA C CYXICHUSMH JPYTUX YYACTHUKOB JUAJOra,
oOHapyXUBaTh Pa3IMYUE U CXOJCTBO MO3UIIMIL; B KOPPEKTHON hopme hopMyIupoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

e TMPEACTABIATh PE3YJBTATHl PEIICHUS 33a4M, SKCIEPUMEHTA, UCCIECTOBAHUS, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aJad IMPE3CHTAlUu U
0COOEHHOCTEH ayTUTOPHUHU.

CoTpynHHUYECTBO:

e IIOHMMAaTh W HCIOJb30BaTh NPEUMYLIECTBA KOMAHAHOW W WHIWBUIYAIbHOW pabOTHI
P pELICHWH Y4YEeOHBIX 3a/]a4y; MPUHUMATHh LEJIb COBMECTHON JESITEIbHOCTH,
IUIAaHUPOBAaTh OPraHU3allil0 COBMECTHOM paboThl, pacmpenensTb BUABI padoT,
JIOTOBApPUBATLCA, OOCYXKIaTh TMPOIECC W pe3ydabTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIFOICH;

e Y4acTBOBaTh B IPyNMNOBBIX GopMax padboThl (00CyX1eHHs, OOMEH MHEHUH, «MO3TOBbIE
IITYPMBD) U UHBIE); BBIMOIHITH CBOIO YacTh paObOThl U KOOPAMHUPOBATH CBOU JEHCTBUS
C APYTMMHU YJ€HAMHM KOMaH]Ibl; OLICHUBATh KAUECTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT
O KpUTEpUsIM, CHOPMYJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

3) VYuueepcanvnvie pezynamuenvie Oeiicmeus, obecneyusaiom opmupoganie

CMbICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzanusi:

COCTaBJISTh IUIaH, AJITOPUTM PEIICHUS 331a4H, BBIOUPATH CIIOCOO peUIeHHsl C y4ETOM
UMEIOIIUXCS  PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIB:

e BIAJCTh HaBBIKAMU I[IO3HABATENbHON pediekcun Kak OCO3HAHUS COBEpIIAEMbIX
JOCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pEe3ylbTaToB; BJIAJETh CHOCOOAMHU
CaMONPOBEPKHU, CAMOKOHTPOJISI Mpollecca W pe3yjbTaTa pelieHUs MaTeMaTH4eCcKOu
3a/1auu;



e IMPEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, NaHHBIX, HAHJACHHBIX
OIIHOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3ylbTaTa LEIM M YCJIOBUAM, OOBICHATH IPUYHUHBI
JOCTUKEHHSI WIM HEIOCTHKEHUS PE3yJIbTaTOB JAESITEIbHOCTH, HAXOJIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenune ydeOHOro kypca «AnreOpa ¥ Hayajga MaTEeMaTUYECKOrO aHallU3a» Ha
YPOBHE CpPEAHETO 00IIero 00pa3oBaHus JOHKHO 00SCIIeUNBATh JOCTH)KCHHUE CIIETYIOIINX
IPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KUIACC

YucJia v BBIYMCICHUSA

OnepupoBaTh MOHATUSAMU: PALMOHAIBHOE U JACHUCTBUTENBHOE YHCIIO, OOBIKHOBEHHAS
U JIeCATUYHAs! IpOOb, IPOLICHTHI.

BoeinonuaTe apudmMernyeckue onepanudyd ¢ palyuOHAIBHBIMU U JI€HCTBUTEIbHBIMU
YU CIIAMHU.

BoinonHAT NprOIMKEHHBIE BBIYMCIEHUS, UCIIOJIb3Ys MpPaBHUia OKPYTJIEHUs, JelaTh
MIPUKUAKY U OLIEHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJIBIM IOKa3aTeleM; CTaHaapTHas Qopma
3aIIMCH  JCHUCTBUTEJIBHOIO YWCJIA, KOPEHb HATypaJlbHOM CTENEHU; HCIIOIb30BaTh
MOAXOASAILYI0 (DOPMY 3alUCH IEUCTBUTENBHBIX YUCEN JJISl pELIEHUSI IPAKTUYECKUX 3a7a4
Y NIPEJCTABIICHUS JaHHBIX.

OnepupoBarh MOHATUSMH: CHHYC, KOCMHYC W TaHI'€HC IPOM3BOJBHOIO YIJIA;
UCIOJb30BaTh 3alKCh IPOU3BOJBHOIO yria dYepe3 oOpaTHble TPUTOHOMETPUUECKHE
byHKIIUN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh IOHATHSMHU:  TOXKIECTBO, YPAaBHEHHWE, HEPABEHCTBO;  IIEJOE,
pallMOHAIBHOE, UPPALMOHAIBHOE YPABHEHHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHE;

BoinonuaTe  npeoOpa3oBaHMs TPUTOHOMETPUYECKHX BBIPAXKEHUM U pellaTh
TPUTOHOMETPUYECKNE YPABHEHHUS.

BoinonHsATe  mpeoOpa3oBaHMsl  LENbIX, PalUOHAIBHBIX M HPPALMOHAIBHBIX
BBIPDQXKCHUN M pEIIATh OCHOBHBIE THUIIBI LEJIbIX, PALMOHAIBHBIX W HMPPALMOHAIBHBIX
YPAaBHEHHI U HEPABEHCTB.

[IprMeHATh ypaBHEHHS M HEPABEHCTBA ISl PELICHHS] MAaTEMATUYECKUX 3a/1a4 U 3a7a4
U3 pa3IMYHBIX 00JaCTEl HAYKU U peabHOM KU3HU.

MonennpoBaTh peajibHble CUTYallud Ha SI3bIKE ajareOpbl, COCTaBISATh BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJa4yM, HCCIEIOBATH ITIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM ammapaTa ajareOphl.



DOyHKUUM U Tpaduku

OnepupoBatb TNOHATUAMU: (GYHKIUSA, CHOCOOBI 3afaHus (yHKIUH, 00JIacTh
OTIpe/IeNIeHUs] U MHOKECTBO 3HaueHUN (QyHKUMH, Tpaduk (yHKIUHU, B3aUMHO OOpaTHBIC
byHKIIH.

OnepupoBaTb NOHATUAMU: YETHOCTb M HEUYETHOCTh (PYHKLUMM, HYIM (YyHKLHUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku QyHKUIUN A pELICHUS] YpaBHEHUIA.

Crpouts © uuTaTh TpadUKH JHUHEHHOW (YHKIMH, KBagpaTUIHOW (PyHKIHH,
CTENEHHON (PYHKIIMH C LEJIBIM OKA3aTeNIEM.

Hcnonp3oBath rpaduku GYHKIMH JUIsI UCCIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH
IIpU PELICHUU 3a/ad U3 JPYruX YYEOHBIX NPEIMETOB U PEAIbHOW KU3HH; BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMHU.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBatb HNOHATUAMU: IIOCJIEIOBATENBHOCTb, apumernyeckas U
re€OMETPUYECKast IPOTrPECCUM.

OnepupoBarh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAsl T€OMETPUYECKasl MPOrpeccus,
cymMMa O0E€CKOHEYHO YOBIBAIOIIEH r€OMETPUUECKON MPOrpeCcCum.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnons30BaTh CBOMCTBA IOCIEAOBATEIIBHOCTEH M IMPOTPECCUM I pEIUEHUs
peanbHBIX 3324 NPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBath MOHATUAMH: MHOKECTBO, ONEpAllMU HaJ MHOKECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar il ONUCAaHUS peajbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTHX yYEOHBIX IPEIMETOB.

OnepupoBath MOHATUAMHU: OINIPE/CIICHNE, TEOPEMA, CIEICTBHUE, T0KA3aTEIbCTBO.

11 KITACC

Yucaa v BBIYUCICHUSA

OnepupoBarh NOHATUSAMU: HATypajbHOE, LEJ0E€ YHUCIO; HCIOJIb30BaTh NPU3HAKU
JNEJIMMOCTH LEJIBIX YUCEJ, Pa3j0KEHUE YMCIIa HAa MPOCTBIE MHOXWUTEIU Uil PELICHUA
3a7a4.

OneprpoBaTh NOHATUEM: CTENIEHB C PALIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh MNOHATUSMHU: Jorapudm uuciaa, JECATUYHbIE U HATypaJibHbIE
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsATh cBOIMCTBA CTENEHU ISl MPeoOpa3oBaHUsl BBIPAXKEHHI; ONEpUpPOBATH
INOHATUSAMM: [I0KA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pELIaTb OCHOBHBIC THUIIBI
II0KA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BoinmonusaTe npeoOpa3oBaHus BRIPAXKEHUM, COAEpKAILUX JIOrapu(Mbl; ONEpUpOBaTh
MNOHATUSIMU: JIOTapU(PMUUYECKOE YpPAaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI
norapu(pMUUYECKUX YpaBHEHUI U HEPABEHCTB.



Haxonuts pernieHus npocTedmnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHSMHU: CHCTEMA JIMHEWHBIX YpPAaBHEHHM U €€ pelIeHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS IPAKTUYECKUX 3a1a4.

Haxomute pemeHuss IPOCTEUIINX CUCTEM W COBOKYIHOCTEM PpPallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peaibHbIE CUTYallMd Ha SI3bIKE ajareOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA W CHUCTEMBI II0 YCIOBHIO 3aJa4d, MCCIEAOBATH IOCTPOCHHBIC
MOJEJIN C UCIIOJIb30BAaHUEM alllapaTa aJireopsl.

DOyHKUUM U Tpaduku

OnepupoBaTh MOHATHAMM: HepuoandecKas QyHKIUS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU 3KCTpeMyMa (YHKIIMU, HAauOoJIbIlllee U HAaNMEHbIlIee 3HAUeHUsT (PYHKITUH
Ha MPOMEXYTKE; UCIIOIB30BaTh UX JUIS UCCIIEIOBAHUS (DYHKIINH, 3aJaHHON IpadUKOM.

OnepupoBaTb MNOHATUAMM: TIpadUKM [OKA3aTE€IbHOW, JIOTapUPMUUYECKOW U
TPUTOHOMETPUYECKUX (PYHKIMM; H300pakaTh HX HAa KOOPJIMHATHOW IUJIOCKOCTH H
UCIIOJIB30BaTh JJIsl PELICHNUs] YPAaBHEHUN U HEPABEHCTB.

N300paxxaTb Ha KOOPAMHATHOM IUIOCKOCTH TrpadUKH JUHEHHBIX YpPaBHEHHU U
HCIIOJIB30BaTh X JJISI PEIICHHS] CUCTEMBI TMHENHBIX YPABHEHUN.

Hcnonb3oBath rpaduku GyHKIMM 1715 UCCIIEOBaHUS POLIECCOB U 3aBUCUMOCTEH U3
APYTUX Y4EOHBIX JUCLMILINH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBarh MNOHATUSAMH: HENpepbiBHAsA (QYHKIUSA; MNPOU3BOAHAS (DYHKIMH;
UCIIOJIb30BaTh TEOMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM SISl pELIECHUS 3a/1ay.

HaxomuTh mnpou3BOAHBIE 3JIEMEHTAPHBIX (YHKIUM, BBIYMCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (PYHKIIHII.

Hcnonbs3oBaTh MPOU3BOAHYIO JUIsl HMCCIIEOBaHUS (YHKUIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIEA0OBAHMS K TOCTPOEHUIO IPAPHUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISL  HAXOXKICHMS HAWIIy4dlller0 pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHUAMU: MepBOOOpa3Hasi U UHTErpajl; MOHUMATh T€OMETPUUYECKUI
1 (PU3UYECKUI CMBICI UHTErpaa.

Haxonuth mnepBooOpa3Hbie 3J€MEHTapHbIX (YHKIMM; BBIYHUCIATH HMHTErpai Io
dopmyne Hrrorona—JleiiOHura.

Pemwars mpuxiiagHele 3agadd, B TOM 4YHMCJIE COLMAJIBbHO-D)KOHOMHYECKOTO H
¢du3nyuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJIu3a.
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10 KITACC

Ne
n/n

KoanyecTBo 4acoB

HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl

Bcero

KonTtpoabHbie padoTsl

MHoxecTBa pallMOHAJIBHBIX U IEHCTBUTENBHBIX YUCEll. PannoHanpHble
YpaBHEHUs U HEPABEHCTBA

14

1

Oyukuuu U rpaduku. CTeneHs ¢ LeIbIM MoKa3aTeaeM

6

Apudmernaeckuit KOpeHb N—0i cTeneHu. MppanoHanbHbIe ypaBHEHUS U
HEPABCHCTBA

18

®opmysbl TpUroHOMETpHUH. TpUrOHOMETPUUECKHUE YPaBHEHUS

22

ITocnenoBaTenbHOCTH U IPOTPECCUH
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CrermeHs ¢ palOHAJIBHBIM ITOKA3aTCJICM. IlokazaTensHas Q)YHKI_II/IH. IlokazaTensHBIC
YpaBHCHHA U HEPABCHCTBA

12

1

Jlorapudmuueckas ¢pynkuus. Jlorapubpmudecke ypaBHEHHUsI U HEPABEHCTBA

12

Tpuronomerpuueckre GyHKIUN U UX rpaduKku. TpUroHoMeTpUYecKre HEpaBEHCTBA

9

IIpousBoaHas. [IpumeneHne Mpou3BOIHON

24

WNHTerpan n ero npuMeHeHus

9

Cucremsl ypaBHEHUI

12

HarypanbHsle u niensie yucna

6

o N OB~ WN

[ToBTOpeHME, 06001IEHNE, CCTEeMAaTH3allusl 3SHAHUN

18
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Koan4yectBo 4yacos
Ne Hara
/i Tema ypoka Beero KoHTpoJbHbIe —
padoThI
1 MHoXecTBO, oilepaupm Ha/l MHOXXECTBaMHU. 1 04.09 2023
Juarpammsl Diinepa—Benna
Panponanenele yncina. OObIKHOBEHHBIE U
2 JeCATUYHbIE POOU, MPOLIEHTHI, 0ECKOHEYHbIE 1 04.09.2023
MIEPHOINIECKHE IPOOH
3 Apudmernueckre onepanuy ¢ paluoHaIbHbBIMU ) 1 11.09.2023
YucIaMy, IpeoOpa30BaHus YUCIOBBIX BBIPAXKEHUI
[Tpumenenue apobe U NPOLEHTOB IS PEIICHUs
4 MPUKJIAHBIX 33J1a4 U3 Pa3IUYHbIX OTpacjei 3HaHUM 1 11.09.2023
1 pEATbHOU KU3HU
[Tpumenenue apobe U NPOLEHTOB IS PEILICHUs
5) MPUKIIAHBIX 33]1a4 U3 Pa3IuYHBIX OTPACiICi 3HAHUN 1 18.09.2023
Y pEaJbHOM KU3HU
6 JleicTBuTeNbHBIC YKciia. PaimonanbHbie U 1 18.09.2023
UppanroHaIbHBIE YUCIIA
7 Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU 1 95.09.2023
qUCIaMU
[TpuGnmkEHHBIE BEIYUCIICHHS, TTPABUIIA
8 OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa 1 25.09.2023
BBIYKCIICHUN
9 ToxecTBa U TOXKIECTBEHHBIE MPE0Opa3oBaHUS 1 02.10.2023
10 YpaBHEHME, KOPDEHb YPaBHEHHUS 1 02.10.2023
11 HepaBeHCTBO, peneHne HepaBeHCTBA 1 09.10.2023
12 MeTto1 UHTEPBAJIOB 1 09.10.2023
13 Pemmenue LVIenLIX U IpOOHO-paIIMOHAIBHBIX 1 16.10.2023
YpaBHEHMI U HEPABEHCTB
KonTponbhas pabota no reme "MHoOXkecTBa
14 palvoOHATBHBIX U ACHUCTBUTEIHHBIX YHCEIL. 1 1 16.10.2023
ParnmonanbHble ypaBHEHHS U HEpaBEHCTB"
15 @yHKIMS, crIOcO0bI 3aaHus GyHKIMKU. B3aumuo 1 93.10.2023
oOpaTHble PYHKIINH
I'padux Gpynkiuu. O6nacTb onpeneneHus u
16 MHOXecTBO 3HaueHui pynkimu. Hynu ¢pyHkumu. 1 23.10.2023
[TpomMexyTKH 3HAKOTIOCTOSTHCTBA
17 YérHble 1 HeUETHBIE PYHKLIUU 1 13.11.2023
18 Crenens ¢ 1enbM okaszareneM. CTanmapTHas 1 13.11.2023




dbopMa 3amucu IeWCTBUTEIHHOTO YHCIIa

CrenenHast GyHKIUS C HATypalbHBIM U LIEIBIM

19 . 20.11.2023
nokasaresneM. E€ cBoiicTBa u rpaduk
Hcnonb3oBanue noaxozsmeit popmel 3anucu

20 JIEACTBUTEIIbHBIX YHCET IS PEIICHUS 20.11.2023
NPAaKTUYECKHX 3a/1a4 U IPEACTaBICHUS JaHHBIX

21 Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH 27.11.2023

22 Apudmernueckuii KOpeHb HATYPAJIbHON CTENICHH 27.11.2023

93 CaoiicTBa apu(pMETHIECKOTO KOPHS HATypaTbHON 04.12.2023
CTENEHU

24 CoiicTBa apu()METHUECKOT0 KOPHS HATYpaIbHON 04.12.2023
CTETIeHU

o5 CaoiicTBa apu(PpMETHIECKOTO KOPHS HATypaTbHOMN 11.12.2023
CTETIeHU

26 JeiicTBus ¢ apuMeTHueCKUMU KOPHIMH N—O0i 11.12.2023
CTETEeHU

97 JeiicTBus ¢ apu)MeTHIECKUMU KOPHIMH N—OM 18.12.2023
CTETIeHU

28 JeiicTBus ¢ apupMeTHISCKUMU KOPHIMH N—OM 18.12.2023
CTETIeHU

29 JeiicTBus ¢ apuMeTHueCKUMU KOPHIMH N—O0i 95122023
CTETEHU

30 JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—OM 95 12 2023
CTETIeHU

31 Pemenne nppaiimOHAIBHBIX YpaBHEHUN U 15.01.2024
HEPaBEHCTB
P o

39 eIlIeHNe PPALMOHAIBHBIX YPAaBHEHUN U 15.01.2024
HEPaBEHCTB
P o

33 eIlIeHNe PPALMOHAIBHBIX YPAaBHEHUN U 99 01.2024
HEPaBEHCTB

34 Pemenne nppanmOHaIBHBIX YPaBHEHUN U 99 01.2024
HEPaBEHCTB

35 Pemenue nppanmoHabHBIX YpaBHEHUH U 99.01.2024
HEPaBEHCTB

36 CoiicTBa u rpaduk KOpHs n-0il cTeneHu 29.01.2024

37 CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU 05.02.2024
KonrpomnbHas padora no reme "Apudmernueckuit

38 KOpEeHb N—o# creneHu. Mppanuonanbsabie 05.02.2024
YpaBHEHUS U HEpaBEHCTBA"

39 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa 12.02.2024

40 CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOI'O apryMeHTa 12.02.2024

41 ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YHCIOBOTO 19.02.2024




aprymeHra

ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO

42 1 19.02.2024
apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHHE
43 TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO 1 26.02.2024
aprymeHra
TpuronomeTrpudeckas OKpy>KHOCTb, OIIPEICICHIE
44 TPUTOHOMETPUYECKUX (PYHKITUH YHCIIOBOTO 1 26.02.2024
aprymeHra
45 OCHOBHBIE TPUTOHOMETPUUIECKUE POPMYITBI 1 04.03.2024
46 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 04.03.2024
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 11.03.2024
48 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 11.03.2024
49 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1 18.03.2024
50 [IpeoOpa3zoBanre TPUTOHOMETPUUECKUX BBIPAKEHUM 1 18.03.2024
51 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BhIPAKCHUM 1 01.04.2024
52 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUM 1 01.04.2024
53 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1 08.04.2024
94 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 08.04.2024
55 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1 15.04.2024
56 Perennie TpUroHOMETPUUECKUX YPaBHEHHH 1 15.04.2024
o7 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 22.04.2024
58 Pemenne TpUroHOMETPUUECKUX YPaBHEHUM 1 22.04.2024
59 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUI 1 29.04.2024
60 KonrtponsHas padora no reme "Popmybl 1 99.04.2024
TpUTOHOMETpHUH. TpUroHOMETpUUIECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS
61 MOCJIEAOBATEIbHOCTEN. MOHOTOHHEIE 1 06.05.2024
[0CJIEI0BATEIbHOCTH
ApudmeTrnueckasi 1 reOMeTpUYECcKasi IPOrpeccuu.
62 Hcnonp30BaHnEe IPOrPECCUU JUISl PELICHHUS 1 06.05.2024
pealbHBIX 33]1a4 MPUKJIAIHOTO XapaKTepa
beckoHeuHo yObIBaroI1as reoMeTpruecKas
63 nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOMICH 1 13.05.2024
Te€OMETPUYECKON MPOTPECCUn
64 ®dopmyra CII0KHBIX TTPOIIEHTOB 1 13.05.2024
65 ®opmysa CI0KHBIX TPOLEHTOB 1 16.05.2024
O06o0menune, cucTeMaTU3aIs 3HaHUH 3a Kype
66 anreOpbl ¥ HavYaJl MaTeMaThdeckoro anamsa 10 1 16.05.2024
KJacca
67 HtoroBast koHTpoJIbHAs paboTa 1 20.05.2024




O06o00611eHne, cucTeMaTu3alus 3HaHUN 32 KypC

68 anreOpbl M HavYaJ MaTeMaTudeckoro anaiusa 10 1 20.05.2024
KJacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoanyecTBO 4acoB

e Tema ypoxa KouTtposbHbie
n/n Bcero
padoThI
1 CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM 1
2 CaoiicTBa cTeneHu 1
3 [IpeoOpazoBaHue BEIpaXEHUH, COIEPIKANUX PAlHOHATBHBIC CTCTICHN 1
4 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAILNX pallMOHAIbHbIE CTEIICHU 1
5 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAILNX pallMOHAIbHbIE CTEIICHU 1
6 [TokaszaTenbHble YypaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 [TokasaTenbHble YpaBHEHUS U HEPABEHCTBA 1
9 IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA 1
10 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenbHast pyHKLMS, €€ cBOWCTBA U TpaduK 1
12 KonrtponbHas pabora no Teme "CreneHs ¢ pallnoHalIbHBIM NoKka3aTteneM. [TokazaTenbHast QyHKIHS. 1 1
[Toka3aTenbHblE ypaBHEHUS U HEpaBEeHCTBA"
13 Jlorapudm gncna 1
14 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1
15 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl 1
16 [IpeoOpa3oBaHue BbIpaxeHH, coepKalux Jorapudmol 1
17 IIpeoOpa3oBanue BBIPAXKEHUN, COACPIKALIMX JIOTApU(MBI 1
18 [IpeobOpazoBanme BeIpa)XeHUM, COIEPKAIINX JTOTAPUPMBbI 1
19 Jlorapudmmuueckue ypaBHEHUS! U HEPABEHCTBA 1
20 Jlorapudmuueckie ypaBHEHHs 1 HEpaBEHCTBA 1
21 Jlorapudmmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
22 Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA 1




23 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk 1
24 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U TpaduK 1
25 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKH 1
26 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
27 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1
28 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
29 [IpuMepsl TPUTOHOMETPUIECKUX HEPABCHCTB 1
30 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABCHCTB 1
33 Kontponsnas padora o teme "Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckne ypaBHEHUS U 1
HepaBeHCTBa. TpuroHoMerpudeckne GyHKIHUU U uxX rpadukn. TpuronomeTpuieckrue HepaBeHcTsa"
34 HenpepsiBable GyHKITUN 1
35 MeTto MHTEpPBAJIOB [UIsl PEIIEHNS HEPABEHCTB 1
36 MeTtoa HHTEpBAJIOB JIJIs pEIICHNUS] HEPABEHCTB 1
37 [TpousBonHas GyHKIUU 1
38 [TpousBomHas GyHKIIUU 1
39 I'eomerpuueckuil ¥ GpU3NIECKUN CMBICI TPOU3BOIHON 1
40 I'eomeTprueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM 1
41 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
42 ITpon3BoiHbIE BNIEMEHTAPHBIX (HYHKLIUH 1
43 [Ipon3BoHas CyMMBI, IPOU3BEACHMSI, YACTHOTO (YHKITHI 1
44 ITpon3BoiHAs CyMMBI, TPOU3BEACHHS, YACTHOTO (PYHKIIUI 1
45 [Ipon3BoiHas CyMMBI, IPOU3BEACHMSI, YACTHOTO (YHKITHI 1
46 [TpumeHeHre TPON3BOIHON K UCCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
47 [IpuMeHeHne MPON3BOTHON K UCCIIETOBaHUIO ()YHKIIMA HA MOHOTOHHOCTB ¥ SKCTPEMYMBI 1
48 [IpuMeHeHne MpON3BOTHOM K UCCIIEIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTD U DKCTPEMYMBI 1
49 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1




50 Haxosxnenne HanOobIero ¥ HAMMEHBIIETO 3HaUeHUs (PYHKIIMH Ha OTPE3Ke 1
o1 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHUs (PYHKIIUY Ha OTPE3Ke 1
52 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HaUeHUs (DYHKIIMU Ha OTPE3Ke 1
53 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHUs (PYHKIIUY Ha OTPE3Ke 1
54 Haxosxnenne HanOobIIero ¥ HAMMEHBIIIETO 3HaUYeHUs (PYHKITMU Ha OTPE3Ke 1
55 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHUs (PYHKIIUY Ha OTPE3Ke 1
56 [IpumeHneHne MPOU3BOTHON /IS HAXOXKACHHS HAWTYYILEro peleHus B MPUKIIAHBIX 3a7a4ax, s 1
OTIpeJIeNIeHUs] CKOPOCTH IpOoIecca, 3a1aHHOTO (POPMYIION WK TpaduKoM
57 Kontponbnas padora nmo teme "l[IponsBoanas. [I[puMeHeHne MPOU3BOIHOMN" 1
58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1
59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX 1
60 WuTterpan, reoMmeTpruuecKuii 1 GU3NIECKHUA CMBICI HHTETpaa 1
61 HHTerpai, reoMeTpuyYecKuii U PU3NYECKUI CMBICT HHTETpaia 1
62 WuTerpan, reomeTpruueckuil 1 (GU3NYECKU CMBICI HHTETpaia 1
63 Breruncnenue uaterpana mo popmyne Herorona—JlelioHma 1
64 Beruucnenue nnterpana no gopmyne Herorona—JleitOnuma 1
65 Brruucnenue unrerpana no popmyne Herotona—IJleibnuiia 1
66 Beruucnenue nnterpana no gopmyne Herorona—JleitOnuma 1
67 CucreMbl TMHENHBIX YpaBHEHUN 1
68 CucTeMbl TMHEWHBIX YpaBHEHHH 1
69 Perienue npukiagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH 1
70 Pemrenne npukitagHeIx 3a/1a4 ¢ MOMOIIBIO CHCTEMBI JIMHENHBIX YPAaBHEHUI 1
71 CucTeMbl U COBOKYITHOCTH IEJIBIX, PAllMOHATIBHBIX, HPPALMOHATIBHBIX, TTOKA3aTEIbHBIX, 1
norapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB
79 CHuCTEeMBI M COBOKYITHOCTH II€JTBIX, PAIIMOHATBHBIX, HPPALMOHATBHBIX, TIOKAa3aTEIbHBIX, 1
norapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB
73 CucreMbl ¥ COBOKYITHOCTH LIENbIX, PALIMOHANBHBIX, HPPALIMOHATIbHBIX, IOKA3aTEIbHBIX, 1

Jorapu(MUYECKUX ypaBHEHHUI U HEPaBEHCTB




Cucremsl u COBOKYITHOCTH LECJIBIX, PAlIMOHAJIBHBIX, HppallMOHAJIIBHBIX, IIOKAa3aTCIbHBIX,

74 Jorapu(pMHUYECKUX YPaBHECHHI U HEPABCHCTB 1
75 Hcnonp3oBanue rpadukoB GyHKIMN A7 peIIeHUs] YpaBHEHUH U CHCTEM

76 Hcnons3oBanue rpadukoB PyHKITUN I pEIICHUS] YPABHEHUH M CUCTEM

77 [IpuMmeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 33]a4 U 3a7a4 U3 1

pa3nuyHbIX 0071acTeil HAYKH U PEANbHOM KU3HU

78 KonrtponsHas padora o teme "MuTerpan u ero npumenenusi. CuctemMsl ypaBHEHU" 1
79 HatypanbHble U 1ielIble YKcia B 33]jauaxX U3 peajbHOMN KU3HU 1
80 HatypanbHble 1 1ebie 9rciia B 3a7a9ax u3 peaTbHON KU3HU 1
81 HatypasnbHble 1 1ieIbIe YKcia B 33]ja4axX U3 peajbHOMN KU3HU 1
82 [Ipu3Haky JeTMMOCTH LENbIX YUCEI 1
83 [Ipu3HaKy JETMMOCTH LETBIX YUCE 1
84 [Ipu3HaKy JETMMOCTH LETBIX YUCE 1
85 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3alIMs 3HAHUNW. Y paBHEHUS 1
86 [ToBTOpeHue, 060061IeHNEe, cUCTeMaTH3alus 3HaHUN. Y paBHEHUS 1
87 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3alIs 3HAHUN. Y paBHEHUS 1
88 [ToBTOpeHue, 06001IeHNEe, cUCTeMaTH3alus 3HaHUW. Y paBHEHUS 1
89 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3aINs 3HAHUW. Y paBHECHUS 1
90 [ToBTOpeHnue, 060061IeHNEe, cUCTeMaTH3alus 3HaHUW. Y paBHEHUS 1
91 [ToBTOpenue, 06001mIeHNe, cucTeMaTH3alus 3HaHui. HepaBeHcTBa 1
92 [ToBTOpeHMEe, 0000IIEeHNE, cHcTeMaTH3alus 3HaHn. HepaBeHcTBa 1
93 [ToBTOpenue, 06001meHne, cucTeMaTH3anus 3HaHui. HepaBeHcTBa 1
94 IToBTOpenHme, 0600IEeHNe, cucTeMaTu3amus 3Hannii. HepaBencTsa 1
95 [ToBTOpenue, 06001mIeHNe, cucTeMaTH3alus 3HaHui. CUCTeMBbl ypaBHEHUI 1
96 [ToBTOopenue, 0600mIEeHNE, cUcTeMaTH3aIMs 3HaHnH. CHCTeMBbI ypaBHEHUN 1
97 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3aIKs 3HaHUH. DyHKIIUN 1
98 IToBTOopenue, 0000IeHNE, cUCTeMaTH3aIMs 3HaHUH. DyHKIUK 1
99 HroroBast koHTpobHAs paboTa 1




100

Hrorosas koHTposbHas paboTa 1
101 O06o0061IeHre, cucTeMaTu3alus 3HaHUK 33 Kypce alnreOphl 1 Hadall MaTeMaTndeckoro ananusa 10-11 1
KJIaCCOB
102 O06001enre, cucTeMaTU3aIysa 3HaHUH 3a Kype aareOpsl 1 Havaia MatreMaTuieckoro ananm3a 10-11 1

KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




Moayab «I'eomeTpus»
HOACHUTEJIBHASA 3AITUCKA

PabGouass mporpamma ywebHOro kypca «l['eomerpusi» 0a30BOro ypoBHSA IS
obyuaromuxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepanbHOrO
roCy/IapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CpPEAHEro o0Imiero oOpa3oBaHUs, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUIA, MPEABIBISIEMBIX K MaTeMAaTHUYECKOMY
o0pa3oBaHMIO, W TPaaUIUNA poccuiickoro oOpa3zoBanus. Peanmuzanus Mnporpammsl
o0ecreunBaeT OBJIaJCHUE KIIOYEBBIMU KOMIETEHIIUSAMU, COCTABISIONIMMUA OCHOBY JIJIS
CaMOpa3BUTHA U HEMPEpPHIBHOTO 00pa30BaHUA, IEIOCTHOCTh OOLIEKYJIbTYPHOTO,
JTUYHOCTHOTO ¥ TI03HABATEIHLHOTO PAa3BUTHS JUIHOCTH 00YJArOIITUXCSI.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxkxHocTh y4eOHOTO Kypca reOMETpUHU Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHUsl
OoOyCJIOBIEHa NPAKTHYECKOHM 3HAYMMOCTBIO METANpPEAMETHBIX U  MIPEIMETHBIX
pe3ynbTaToB  OOy4Y€HHUs TE€OMETPUM B  HANpPABIECHUU JIMYHOCTHOTO  Pa3BUTHUSA
oOyuaronuxcsi, (QopMuUpoBaHUS (PYHKIIMOHAJIIBHOM MaTEMaTUYECKOM TIPaMOTHOCTH,
U3yYEHUs JPYruxX Y4YeOHbIX IUCUMIUIMH. Pa3BuTue y oOydaromuxcst HpaBHIbHBIX
OPEICTaBICHUA O CYIIHOCTH U TPOUCXOXKICHUM TE€OMETPUUECKUX abcTpakiui,
COOTHOIICHUHM pEaIbHOrO M HJEATBHOIO, XapaKTepe OTPaKeHUs MaTeMaTHYECKOU
HayKOH SBJIICHHI U MPOLIECCOB PEATIbHOIO MHUPA, MECTE T€OMETPUU B CUCTEME HAYK U
pOJI MaTeMaTHYEeCKOro MOJEIMPOBAaHUS B HAYYHOM I[IO3HAHWUM M B MPAKTHKE
CrocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUAIIUXCS, a TAKKE KaueCTB
MBILUICHUS, HEOOXOUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBAsieTCS OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMs, TaKk Kak OO€CleurnBaeT BO3MOXHOCTb HW3Y4Y€HHUS KaK JUCHUIUIMH
€CTECTBEHHO-HAYYHOW HANPABIEHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MbllUieHHE, (OpMHUpyeMOe TMpH H3YYEHHH OOy4YarolUMUCS
NOHATUHUHBIX OCHOB T'€OMETPUU M MOCTPOCHHMH LIEMIOYKHM JIOTMYECKUX YTBEP)KICHHUU B
XOJI€ PEILICHUs T€OMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh M OMPOBEPraTh T'MIIOTE3bI
HEIOCPEICTBEHHO UCTIOIb3YIOTCA MPU PEUICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOIO IUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpHUEHTHPOBATHCA B IMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTsax AesTeNbHOCTH YenoBeka. OpueHTalts yeaoBeKka BO BpEMEHHU U MTPOCTPAHCTBE
— HEeo0X0/IUMOE YCIIOBUE €TI0 COLIMAIILHOTO ObITHS, (JOpMa OTPAKEHHUS OKPY>KAIOIIETO
MHUpa,  YCJIOBHE€  YCIEUIHOTO  TO3HAaHUS W aKTUBHOIO  IMpeoOpa3oBaHUs
neiicrBurensHocTd. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3aMu  OObEIUHSET
pasHble BUIbl Y4eOHOH U TPYHOBOM JACSATENBHOCTH, SIBJISAETCA OJHUM U3
npo(ecCHOHaNbHO Ba)KHBIX KAa4yeCTB, MO3TOMY akKTyaldbHa 3ajada (pOpMUpOBAHUS Yy
oOy4Jaronmxcsi MPOCTPAHCTBEHHOTO MBILIUIEHUS] KaK Pa3HOBHUJIHOCTH OOpa3HOTO



MBIIIJIEHUSI — CYUIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKON
JESITeIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.

Llenp ocBoeHus mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
00yueHus — 061Ie00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YUYAIOIINXCS Yepes
o0OecrieueHWe BO3MOXKHOCTH TPUOOPETEHHMS] M HCIOJb30BAHUS CUCTEMATUYECKUX
T€OMETPUUYECKUX 3HAHUM U JCHCTBUM, CHEIMU(PUYHBIX TE€OMETPUU, BO3MOKHOCTU
YCHEIIHOTO0 MPOAO/DKEHUSI O00pa3OBaHMsS IO CHEHUAIBHOCTSAM, HE CBSI3aHHBIM C
MPUKJIAAHBIM UCIIOIb30BAHUEM F€OMETPHUH.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeAHA3HAYEHA JJIs1 00y4arouXCsl
CpelHeW IUKOJbl, HE UCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJIHEHHN Ha YpOBHE
OCHOBHOTO 0011er0 00pa3oBanusi. Takum oOpazom, oOydaroruecs Ha 6a30BOM YPOBHE
JIOJDKHBI OCBOUTH OOIME MaTeMaTHYeCKHEe YMEHHUsS, CBS3aHHBIE CO CHEIH(PHUKOIM
reOMEeTPUH U HEOOXOAUMBIE JUIsl )KU3HU B COBpeMeHHOM oOuiectBe. Kpome 3Toro, onu
UMEIOT BO3MOXHOCTh M3yYUTh TIEOMETpHUIO OoJiee TIIyOOKO, €Ciau B JAajibHEHIIeM
BO3HUKHET HEOOXOJUMOCTh B T'€OMETPHUYECKHX 3HAHUAX B NPOo(decCHOHATBHOU
NEeSATEIbHOCTH.

JlocTkeHHe 1€  OCBOEHMSI  MPOrpaMMbl  0OECHEUMBAETCS  PEIICHUEM
COOTBETCTBYIOIIUX 3aaay. [IpuopuTeTHBIMU 3aayaMu OCBOEHMs Kypca «l'eomeTpumn»
Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (opMHpoOBaHHE MPEICTABICHHUS O TEOMETPUH KaK 9aCTH MHUPOBOU KYJIbTYpPHI

OCO3HaHMUE €€ B3aUMOCBSI3U C OKPYXAIOLIUM MUPOM;

e (opMupoBaHuE MPEACTABICHUS O MHOTOIPAaHHMKAaX U TellaX BpaLIEHUs KakK O
BOKHEHIITNX MATEMAaTHYECKUX MOJEIIAX, MO3BOJISIONIUX OMUCHIBATh U U3ydaTh
pa3HbI€ SABJICHUS OKPY>KAIOILIEr0 MUPAa;

e (QopMupoBaHuE YMEHHMs pacClO3HABaTh HA YEPTEXaX, MOACNSAX U B pEaIbHOM
MHUpE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJAJICHUE METOJAaMU pEUICHHs 3a/Jad Ha IOCTPOCHUS Ha H300pakKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (dopmHpoBaHHE yMEHHMsS  ONEPUPOBATH  OCHOBHBIMH  MOHATHSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPALICHHUS U UX OCHOBHBIMU CBOMCTBAMH;

e OBJIQJICHUE AJTOPUTMAMHU DPEIICHHUS] OCHOBHBIX THIOB 3adad; (popMupoBaHHe
YMEHHUSI POBOJIUTH HECIIOXKHbBIE JOKa3aTeNIbHbIE PACCYKICHUS B XOJ€ PELICHHUS
CTEepEOMETPUUECKHUX 3a/]1a4 U 33]1a4 C MPAKTUUYECKUM CO/ICPKAHUEM;

e Pa3BUTHE HUHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW OO0y4aromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIJICHUS;

e (dopmupoBanue (GYHKIMOHATIBLHOW TI'PAMOTHOCTH, PEJIEBAHTHOW TIE€OMETPHUU:
YMEHHE pACIO3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTE B pEANbHBIX JKU3HEHHBIX CHUTYallUsX M TPU HU3yUYECHUH
APYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
GopMynupoBaTh HMX Ha fA3bIKE T'€OMETPUHM U CO3/1aBaTh T'E€OMETPUYECKHE



MOJENH, NPUMEHATh OCBOEHHBIM T'€OMETPUYECKHUN amnmapaTr ISl pPElIeHUs
MIPaKTUKO-OPHUEHTHUPOBAHHBIX  3aJad, HWHTEPIPETUPOBATh W  OLIEHUBATh
MOJIyYEHHBIE PE3YNIbTATHI.

OTnuuuTenbHOM OCOOCHHOCTBIO TPOrpPaMMBI  SIBIISIETCS BKIIIOUEHHE B KYypC
CTEpEOMETPUU B Hayaje €ro M3y4dyeHHs 3a7ad, PElIaeMbIX Ha YpPOBHE HHTYUTHBHOTO
MO3HAHUS, U ONPENCIEHHBIM 00pa3oM OpraHW30BaHHAs paboTa HaJ HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMYECKOIO W MPOCTPAHCTBEHHOTO  MBILIIIEHUS,
CTUMYJIUPYET MPOTEKAHUE HHTYUTHUBHBIX MPOLECCOB, MOTHUBHPYET K JAJbHEUIIEMY
U3YUYEHHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHsI, TO €CTh
TEOPETHYECKUE 3HAaHWA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM  JCATEIBbHOCTU. Pa3BuTHE NIPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4Yaluxcsi B Kypce CTEpEOMETPHUM IPOBOJMUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3JaHUE
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJad Ha ONEPUPOBAHHE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue obpaza MPOBOAUTCS C OMOPON HA HATJSAHOCTh, @ ONEPUPOBAHUE
0o0pa3oM — B YCIIOBUSX OTBIJICUYEHHUS OT HArjsJHOCTH, MBICICHHOIO HM3MEHEHUS €ro
MCXOJTHOTO COJIEpKaHUSI.

OcHoBHBIE coaepkaTenbHble JHHUU Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «lIpsMble M IUIOCKOCTH B IpPOCTPaHCTBE», «Tena BpalleHHsD,
«BeKkTopsl M KOOpPAMHATBI B IPOCTPAHCTBE». POPMHUPOBAHUE JIOTHYECKUX YMEHUU
pacnpenesnserca He TOJIBKO MO COJIepKaTeNIbHBIM JIMHUAM, HO U IO ToJlaM OOy4eHHs Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHusl.

Copepxanne 0Opa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJibTaTaM
OocBOeHHUsi palOouell  MporpaMMbl, paclpeneia€HHbIM MO0  rojaM  OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3zoM, 4TOOBI OBJIAJIEHUE T€OMETPUUECKUMHU MOHIATHIMHU U
HaBBIKAMHM OCYLIECTBJISJIOCH TMOCIEAOBATENIbHO M MOCTYNATENbHO, C COOMIOACHUEM
NPUHLKIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAJIUCh B OOLIYIO CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUN OOYYarOMIMXCs, pacuiupsiss U yriayosnsas e€, oOpasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydyenue reomerpum orBoautcs 2 yaca B Henenro B 10 wiacce m 1 yac B
Hezaeno B 11 kiacce, Bcero 3a gBa roga ooydyenus - 102 yueOHbIX daca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATHS CTepeoMeTpur. Touka, mpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U
CJICACTBUS U3 HUX.

B3anmHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IIE€pECEKaroIMecs,
IapajulesIbHbIE U CKpeluMBaromuecs npsmele. [lapamienbHOCTh NPAMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE: IAPAJUIEIBHBIC NPSMBIE B IIPOCTPAHCTBE; IMAPAJLIEIBHOCTH TPEX
IPSAMBIX; [APAJIEABHOCTE MPSIMOM M IUIOCKOCTU. YTIbl € COHAIpPaBICHHBIMU
CTOPOHAMM; YTOJ MEXAY MNPAMBIMH B IPOCTpAaHCTBE. IlapamnenbHOCTh MIOCKOCTEN:
MapaJUieNIbHbIE TUIOCKOCTH; CBOWCTBA MapaJUIeNIbHBIX IuIockocTen. [Ipocrenmue
MPOCTPAHCTBEHHbIE (UTYypbl Ha IUIOCKOCTU: TeTpajap, KyO, Mapajuienenumne;
MTOCTPOCHUE CCUCHUU.

IleprieHIUKYJISAPHOCTh NPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE IPAMBIE B
IIPOCTPAHCTBE, NMPSAMBIE MAPAIUICIbHBIE U MEPIECHINKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
IIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpEMa O MNPSIMOM NEPIIECHAMKYISIPHOU
IJIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXAY NPSIMOM U INIOCKOCTBIO; IBYTPAHHBIN
yroJl, JIMHENHBIN yroj ABYTPAHHOIO yria. IlepneHauKyissp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE OT MPSMOM 110 MIOCKOCTH, MPOEKIMs (PUrypsl Ha
IJIOCKOCTh. [lepneHInKyIApHOCTh IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISAPHOCTH NBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHoOrorpaHHuKH

IloHATHE MHOIrOrpaHHHKA, OCHOBHBIEC 3JIEMEHTHl MHOI'OTPAHHMKA, BBIIYKJIBIE U
HEBBINIYKJIBIE MHOTOIPDAHHUKH; pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yronbpHas
MpU3Ma; TPaHU M OCHOBAHUS MPU3MBI, MpsiMas M HAKJIOHHAs NPHU3MbI; OOKOBas U
IOJIHAs TIOBEPXHOCTH Npu3Mebl. [lapannenenunesn, npAMOYTOJIbHBIN MAPAIIIENETUIIET U
ero csoucrBa. Ilupamupa: n-yrosnpHas nupamMuja, IpaHd U OCHOBAaHHUE ITMPAMHUJIBI;
OOKOBass M TMOJHas MOBEPXHOCTh MUPAMMJIbl; MpaBWIbHAas U yCEUEHHAs NHUpaMuUa.
OneMeHThl TNpU3Mbl W nupaMunbl. [IpaBuibHbIE MHOTOIDAHHUKH: TOHSITHE
NPAaBWJIBHOIO MHOTOTPAaHHMKA; IMpaBWIbHAsA NpU3Ma W NPaBWIbHAS NHUPAMUIA;
IpaBWIbHAs TPEyrojbHas MUpaMua U MpaBUWIbHBIA TeTpasap; KyO. IIpeacraBnenue o
MIPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, JoAeKa’Ap W mkocasap. CeueHus npusmsl U
ITAPAMUJIBI.

CummMmeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTU. DJIEMEHTHl CUMMETPUM B NHUpPAMUAAX, MapaJUICIEIUINENaX, MPAaBUIbHBIX
MHOT'OTPaHHHKAX.

Boruncnenue 31eMeHTOB MHOTOTpaHHHMKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAL OCHOBaHUHA,



TeopemMa 0 OOKOBOI TTOBEPXHOCTH MPsIMOM MpU3MEI. [111o1maas 60KOBO# MOBEPXHOCTH U
MMOBEPXHOCTH TPABWIHHOW MHUPAMUIBI, TEOpeMa O IUIOMAAU YCEUYEHHON MUPAMHUIBI.
[Tonsitue 06 066éMe. OOBEM TUPAMUIBI, TIPU3MBI.

[logoOupie Tena B mpoctpanHcTBE. COOTHOMICHHUS MEXAY  IUIOMIASIMU
IOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEJL.

11 KITACC

Tesa Bpamenus

[Munuaapryeckass MOBEPXHOCTh, 00pa3ylolue MUIMHAPUUYECKON IOBEPXHOCTH,
OCh IWIMHAPUYECKON mMoBepxHOocTU. LunuHap: ocHoBaHUS U OOKOBasik MOBEPXHOCT,
oOpasyrollias U 0Ch; TUIOAaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTh, 0Opa3yrolue KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIlIMHA KOHWYECKOW moBepxHOcTU. KoHyc: ocHOBaHME M BeplivHa, oOpasyroias u
OCh; ILJIOIIA/Ib OOKOBOM M IMOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: oOpasyromiue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: HEHTp, paauyc, AMAMETP; IUIOIMIATb IOBEPXHOCTU C(hEpHI.
B3anmHoe pacnonoxxeHue cdepbl M IUIOCKOCTH; KacaTelibHasl IUIOCKOCTh K cdepe;
I01aab Chephl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOuHanuu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, WJTH TEJIO BPAIlICHMUS.

[Tonstue 06 oObéMe. OcHOBHBIE CBOWCTBa 00bEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO TapajUieyienumnena u cieacteus u3 He€. O0BEM HWIMHIpA, KOHYCA.
O0bEM mapa u wionaab cQepsl.

[logoOupie Tema B mpoctpaHcTBE. COOTHOIICHHS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEN, 00BEMaMU MOJAOOHBIX TE.

Cedenusi nuauHapa (MapajijieIbHO W MEPIEHAUKYISIPHO OCH), CEUCHMsSI KOHYyca
(mapajuielbHOEe OCHOBAHUIO U MPOXO/IAIIEE Yepe3 BEPIIUHY), CEUEHUS I1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct U B npocTpaHcTBe. CIOKEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uciio. PasyioxkeHue BeKTOpa MO TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemienue 3amad, CBSA3aHHBIX C MPUMEHEHUEM
MpaBuJl AEUCTBUM ¢ BekTopaMu. [IpsiMOyrosibHas cucteMa KOOpJAUHAT B IMIPOCTPAHCTBE.
Koopnaunater Bekropa. [Ipocreimme 3aqaum B KOOpAUHATAX. YTOJ MEXKIY BEKTOPAMMU.
CkansipHoe TPOU3BEJACHUE BEKTOPOB. BrplunclieHHE YriaoB MeEXIy NOpsIMBIMU U
I0CKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/I MPU PEUIEHUH T€OMETPUUYECKUX 3a7ad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE  pe3yNbTaThl  OCBOCHHMSI MPOTrpaMMbl  y4eOHOTO  mpeaMmeTa
«MareMaTnka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3ZUIIMK O0YyYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHAa POCCHMCKOro OOIIECTBA, MPEICTABICHUEM O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABICHUH, MPOLIETYyP TPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aMMOJIEHCTBOBATh C COLMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHHUEM.

IlaTpuoTHyeckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TpaxKJaHCKOM HWIEHTUYHOCTH, YBAXKECHUS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOM MaTeMaTWKH, LEHHOCTHBIM OTHOILUEHUEM K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMaTUKOB M POCCHMCKOM MAaTeMaTHYeCKOW IIKOJbI, K
UCIIOJIb30BAHUIO ATHUX JOCTIDKEHHUH B JPYrMX HayKax, TEXHOJIOTHIX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JTYXOBHBIX LEHHOCTEH POCCUHMCKOrO Hapona; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, AITUYECKOIO IIOBEIEHHUS, CBSA3aHHOTO C IPAKTHYECKUM
OPUMEHEHUEM JOCTHIKEHUN HAyKU U JIEATEIIBHOCTBIO YYEHOIO; OCO3HAHHWEM JMYHOIO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIOUasl OSCTETHKY MaTE€MaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3jiuvHbIX BUIOB HCKYCCTBA.

du3znyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTEMAaTUUYECKHE 3HAHMUSI B MHTEpECcax
310pOBOTO M 0Oe30macHOTO 00pa3a JKW3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJAaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXA,
peryisipHas (¢u3MuUecKas aKTUBHOCTH); (PU3MYECKOrO COBEPIICHCTBOBAHMS, IpHU
3aHATHUSX CIIOPTUBHO-0310POBUTENILHON ACSITEIBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHEM IIEHHOCTH TpPYAOIIOOMUS; HHTEPECOM K
paznu4yHbBIM cepaM mpodhecCUOHATBFHON EeITeTbHOCTH, CBI3aHHBIM C MAaTEeMAaTHUKON U
e€ MPUIIOKEHUSIMHU, YMEHHUEM COBEPILATh OCO3HAHHBINA BBIOOp Oyayuied npodeccuu u
peann30BbIBaTh COOCTBEHHbBIE >KM3HEHHBIE IJIaHBl, TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTHYEeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HAa MPOTSHKEHUM BCEW KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MAaTEMATUYECKOM
HaIpPaBJICHHOCTH.



JKO0JIOTNYEeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKOW  KyJIbTYpPhl, TIOHUMAHUEM  BIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIbHOU
Cpellbl, OCO3HaHUEM IJ100aJIBHOr0 XapakTepa IKOJIOTHYECKUX MpoOJieM; OpHEeHTAIHeH
Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIsl pElIeHUs 3a/1ad B 00JIaCTU OKpYKarouien
cpedbl, TUIAHUPOBAHUS IOCTYIKOB W OLEHKA HMX BO3MOXHBIX TOCIEICTBUN st
OKPYXaKOUIEH CPEIbL.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOUW MPAKTHKH, TOHUMAaHUEM MaTEMaTU4YECKON
HayKU Kak c(hepbl 4eTOBEYECKOMN ACATEIHPHOCTH, ITANOB €€ Pa3BUTHS M 3HAUYMMOCTH JIJIS
pa3BUTUS [MBUJIM3AIMU; OBJIAJICHUEM SI3IKOM MAaTEMAaTHKA H MaTeMaTU4YeCKOU
KYJIbTYypOU KaK CPEJICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh IPOEKTHYIO U
UCCIIEN0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS IPOTPaMMbl  y4eOHOTO TMpeaMeTa
«MaremaTuKa» XapakTepU3YIOTCS OBJIAJCHHEM YHUBEPCATHHBIMH HO3ZHABAMEbHbIMU
0elCmBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHLIMU OeUCEUSAMU, YHUBEPCATIbHbIMU
pe2YISAMUBHbIMU OeUCMBULMU.

1) Vhusepcanvuvie nosnasamenvhuvle oeticmeus, obecneuusaom Gopmuposanue
0a308b1X KOZHUMUBHBIX NPOYECCcO8 00YUaruwuxcs (0ceoeHue Mmemooos NO3HAHUS
OKpYHCaAIOUieco Mupa, npUMeHeHue J102U4eCcKUx, UCCie008amenbCKux onepayuil, ymeHull
pabomams ¢ ungpopmayueii).

ba3oBble 1ornyeckue 1eicTBUA:

e BBIBIITH M XapaKTEPU30BATh CYIIICCTBEHHBIC MPU3HAKA MaTEMAaTHUECKIX OOBEKTOB,
MOHSITHI, OTHOIIICHUH MEXy MOHATHAMH, (OPMYJIUPOBATH ONPEACICHUS MOHATHH;
yCTaHABJIMBATh CYIICCTBCHHBIM TPHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS  JUIS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3a;

e BOCIPHHHUMATh, (POPMYIIMPOBATH U MPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTCIHHBIC U
OTpUlIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U 00IINE; YCIIOBHEIC;

e BBIABJIITH MAaTEMAaTHYECCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IPOTHUBOPCUYHUS B
dakTax, JAHHBIX, HAOMIONCHUSX W YTBEPXKICHHUSAX; MpeljaraTb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYU;

e JICJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX ¥ WHIYKTHBHBIX
YMO3aKIFOUCHUH, YMO3aKIIFOUCHUH 10 aHAJIOTHH,

e TMPOBOJHWTH CaMOCTOSITCIIBHO JIOKa3aTEIIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH
(IpsiMBIE ¥ OT MPOTHBHOIO), BEICTPAUBATh apPTyMEHTAIIUIO, TIPUBOANTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;



BBIOMpaTh CHoco0 pemieHus ydeOHOW 3afadr (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpaTh HauOoliee TMOAXOAAIMH C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTECPHUECR).

Ba3oBblIe ucciieqoBarebLCKHe J1eMCTBUA:
UCTIONB30BaTh  BOIMPOCHI KAaK  HMCCIENOBATEIbCKUI  WHCTPYMEHT  IIO3HAHUS;
dopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIHE  MPOTHBOpEYHe,  MpoOieMmy,
yCTaHaBIMBATh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3y, ApTyMEHTHUPOBATH
CBOIO TTO3UIINI0, MHCHHE,
POBOJIUTh CaMOCTOSATEIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIICJIOBAHHE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBeKTa, SBICHUS, TpoIlecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXKIy 00OBEKTaMU, SIBICHUSIMH, TTPOIIECCAMH,
CaMOCTOATENbHO  (hOpMyIUpoBaTh OOOOIIEHWs] W BBIBOABI 1O pe3yjbTaTaM
NPOBEIEHHOTO  HAOJIOJIEHUS,  HMCCIIEIOBAHUSA,  OIICHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;
NPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TaKKe BBIIBUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:
BBISIBJISITH JIE(OUITUTHI MH(GOPMAIINH, TaHHBIX, HEOOXOAMMBIX JIJISI OTBETA Ha BOIIPOC U
TUTSL PEIICHUS 3a]1a9H;
BBIOMpPAaTh HMHPOPMAIMIO W3 HWCTOYHWKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BUIOB U (GOpM
MIPEICTABIICHHS;
CTPYKTYpUpOBaTh HH(pOpPMAIHIO, TPEACTaBIATh €€ B pa3iuYHbIX (Qopmax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHMBATh HAA&KHOCTh HMH(POpPMAIMKA IO CaMOCTOATEIBHO CHOPMYITHMPOBAHHBIM
KPUTECPHUSIM.

2) Vuusepcanvhvie  KOMMyHUKamueHvle  Oelicmasusi, obecneuusaiom

CgbOpMMpOGClHHOCWlb COYUAIbHBIX HABLIKOB 06yttai0u;ux0}z.

OoO1enue:

BOCHpI/IHI/IMaTb u (1)OpMy.HI/Ip0BaTB CY)KI[CHI/I}I B COOTBCTCTBHUH C YCJ'IOBI/ISIMI/I n
nejsiMn O6H_[€HI/I$I; SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBMCHHBIX TCKCTaX, JAaBadTb IIOJACHCHHA IIO0O XOAYy PCIICHHA 3adayu,
KOMMCHTHUPOBATb HOJ'Iy‘-IGHHBIfI pGBYJ'II)TaT;

B XOJe OOCYXICHHS 3aJaBaTh BOMPOCHI II0 CYIIECTBY OOCYXKJIaeMOW TEMBI,
HpO6J’ICMBI, pemaeMoﬁ 3aJa4HM, BbICKA3bIBATh NJCH, HALICJICHHBIC HA ITIOUCK pel_HeHI/IH;
COITIOCTABJIAITH CBOU CY)K,JleHI/ISI C Cy)KlIeHI/ISIMI/I ,leyTI/IX yqaCTHI/IKOB Aguaiiora,
oOHapy>XUBaTh pa3IMuMe€ W CXOJCTBO TMO3WIMH; B KOPPEeKTHOUM (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

Hpe)ICTaBJ'IHTB pe?,y.HBTaTBI peIHeHI/ISI 3aJga4u, 3KCHepI/IM€HTa, HCCICaA0BaHUsI,
IPOEKTa; CAMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajad
MIPE3EHTAIUUA U OCOOEHHOCTEH ayTUTOPHH.



CoTpyaHuvecTBo:
MOHUMATh ¥ WCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATbHON pabOTHI
IpU pEIICHHH Y4YeOHBIX 3aJad; NPUHUMATHh I1€h COBMECTHOH JESTEIHHOCTH,
IUTAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pachpeneisTh BHABI padoT,
JIOTOBAapUBaThCA, OOCYXXJIaTh MpoOIleCC U Pe3ysbTaT padboThl; 00001AaTh MHEHUs
HECKOJIBKMX JIFOICH;
y4acTBOBaTh B TPYMIIOBBIX ¢opMax paboThl (0OCYKIeHus, OOMEH MHCHH,
«MO3TOBBIE MITYPMBD) U UHBIC); BHIMIOIHATH CBOIO YaCTh paOOTHl M KOOPJAUMHUPOBATH
CBOU JEUCTBUS C IPYTMMU WICHAMU KOMAaHJbI; OIIEHMBAaTh Ka4€CTBO CBOErO BKJIAJA
B O0mMIA MOPOAYKT TO KpUTEpUsM, CHOPMYIHUPOBAHHBIM  YYACTHUKAMU
B3aMMOJECHUCTBUA.

3) Vuusepcanvhvle pezynamuenwvle Oelicmsus, obecneuusarom @opmuposarue

CMbBICIIO6bIX YCNMAHOB0OK U HCUZHEHHLIX HABBLIKOB JTUYHOCMU.

Camoopranuzamnus:
COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a]laui, BRIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.
CaMOKOHTPOJIb:
BJIaJICTh HABBIKAMM TO3HABAaTEIbHOM pPEQIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUA M MBICIUTEIBHBIX TMPOIECCOB, HUX PE3yIbTaTOB; BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpOIEcca W Pe3yJIbTaTa PEIICHUS MaTeMaTHYeCKOn
3a/1a4u;
NPEeNBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpU pEHICHUH 3a7adH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJEHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pE3yJbTaTa IENH W YCIOBUSAM, OOBSCHATH MPUIHHBI
JTOCTIKCHUST WM HEIOCTIDKCHHSI PE3YIbTaTOB JEATEILHOCTH, HaXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDI

10 KUIACC

OnepupoBatTh MOHATUSMU: TOUYKA, PAMasi, IIIOCKOCTb.
[IpumMeHATP aKCHMOMBI CTEPEOMETPUM M CIEIACTBHS W3 HHUX NPU PELICHUU

reOMCTPHUUICCKUX 3a1ay.

OHepI/IpOBaTB MOHATHAMU: MAPAJUICIIBHOCTD W HNCPIICHAWKYIAPHOCTb IHPAMBIX H

IJIOCKOCTEMN.

KnaccudummpoBarh B3aMHOE pACMOJIOKEHHUE TPSIMBIX W TUIOCKOCTEH B

MIPOCTPAHCTBE.



OnepupoBaTh MOHATUSMU: JIBYTPaHHBIA yroJl, IpaHy JBYTPAHHOTO yria, pedpo
JABYTPAHHOTO YyTJIa; TUHEHHBINA Yrojl ABYTPAHHOIO YyIJa; rpaaycHas Mepa JIByIpPaHHOTO
yria.

OnepupoBaTb IMOHATUSIMU: MHOTOTPAHHUK, BBIIYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, IPABUJIbHBIN MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbl ~MHOTOTPAHHUKOB (NMUpaMuIa; MpHU3MA,
MPSAMOYTOJIBHBIN Napajieenunes, Kyo).

KnaccudunupoBaTe MHOTOTpaHHUKH, BbIOMpasi OCHOBAaHUS JUIsl KJIacCH(PHUKAIIUU
(BBINYKJIbIE U HEBBIIMYKJIbIE MHOTOI'PAaHHUKU; [IPaBUJIBHBIE MHOIOTPAHHUKH; MPSMBIE U
HaKJIOHHBIE NTPU3MBI, apaJIJIeJICITUIIEAb] ).

OmnepupoBath MOHATHIMH: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOSHUS CEUCHUH, UCTIONB3Ysl METOJI CIIEIOB.

CrpouTh CceueHHss MHOTOTPAaHHMKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKU U3 PUCYHKOB IIPOCTBHIX 00BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pemarp 3agaun Ha HaX0XJIEHUE TE€OMETPUYECKUX BEJIMYUH MO O0pas3laM WU
aIroOpuTMaM, TMPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOJIbl TMPH  PEIICHUU
CTaHIAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYHCICHHUE DPACCTOSHHA MEXTY JBYMs
TOYKAMH, OT TOYKU JI0 TPAMOM, OT TOUKHU JO IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS
OPSIMBIMHU.

Pematp 3agaunM Ha HaAXO0XJCHHWE T€OMETPHUUECKHUX BEJIMYMH MO 00pas3laM WU
aIroOpuTMaM, TMPUMEHSIS W3BECTHBIC AaHAIUTHYECKHE METOJIbl TMPH  PEIICHUU
CTAaHIAPTHBIX  MaTeMaTHYeCKMX  3a7ad  Ha  BBIYHCIECHHE  YIJOB  MEXKIY
CKPEILMBAIOIIMMUCS MPSAMBIMH, MEXKIY MPSIMON U IMJIOCKOCTBIO, MEXKIY IJIOCKOCTAMH,
IBYTPAHHBIX YTJIOB.

Beruncnate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma,
nUpaMua) ¢ MpUMEHEHHEeM (OpMyJl; BBIYUCIATH COOTHOIICHHS] MEXKIY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUAMH: CUMMETPHUSI B MIPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPUH; UEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYpPHI.

W3Bnekath, TpeoOpa3oBbIBaTh W WHTEPIPETHPOBATh  HMHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKHX (UTypax, MPEICTaBICHHYIO Ha 4YepTexax Hu
PUCYHKaX.

[IpumensTh reomerpuueckue (pakThl Ui pEIIeHUs CTEPEOMETPUUYECKUX 3ajad,
MPEINOJIAaraloIIuX HECKOIBKO IIArOB PEIICHHUs, €CIU YCIOBUS MPUMEHEHHS 3a/laHbl B
ABHOU opme.

IIpumenaTs  mpocremme  NporpaMMHbBIE  CpeacTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI [P PEIICHUN CTEPEOMETPUUECKUX 3a1a4.

[TpuBoauTH MpHUMeEpbl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KU3HHU,
pacmo3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpuMeHsTh TIONydYeHHBIE 3HAHWA Ha TMPAKTUKE: aHAIM3UPOBATH pEabHBIC
CUTyalldd W TPUMEHSATh HW3YYCHHbIE TOHATHS B TIPOLIECCE€ TIOMCKA pEIICHUs



MaTEMaTUYECKU CPOPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEANIbHbIE CUTYyaIluu
Ha $3bIKE T[E€OMETPHM, HWCCIEAOBAaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM
r€OMETPUYECKUX TMOHATUH W TEOpeM, ammapara ajireOpbl; pelarb MNPaKTHYECKUE
3a/1a4M, CBSI3aHHBIE C HAXOXKJICHHUEM T€OMETPUUECKUX BEJINYHUH.

11 KITACC

OnepupoBarh MOHATUSIMH:  IWIMHAPUYECKAs TMOBEPXHOCTb, O0Opa3yromIue
UUWJIUHAPUYECKON MOBEPXHOCTH; IWJIMHJP; KOHUYECKas MOBEPXHOCTh, OOpa3yroume
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIIOCOOBI MOTYYEHHUS TEJ BPAIllCHHUS.

KinaccudunmpoBaTh B3auMHOE paciosiokeHue chepbl U IIOCKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOIO CIJOS, BHICOTA MIAPOBOIO CJOS;
IapOBOU CEKTOP.

Bobruncnsate 00bEMBI U IIIOMIAAN MOBEPXHOCTEN TEN BpalleHUs, F€OMETPHUUECKUX
TeJ C IpUMEHEeHHeM (hOopMYIL.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BIMCAHHBIA B CPEpy U ONHCAHHBIN
okoJ10 chepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAILICHMS.

BbluMCcnATh COOTHOLIEHMSI MEXAY IUIOIIAASIMU TOBEPXHOCTEH M 00BEMaMu
M0JIOOHBIX TEJL.

N300paxats u3ydyaemble GUTYpHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
Guryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, UWHTEpPOPETHUPOBATH W  NpeoOpa3oBbIBaTh  HHPOpMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, NPEACTABICHHYIO Ha 4YepTexkax u
pUCYHKaX.

OnepupoBarh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONHATE JEHCTBHS CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKECHHS
BEKTOpa Ha YHUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 001a/1at0T.

[IpuMeHsTh NpaBuiIo napasuliesienuIena.

OnepupoBarh MOHATHSIMH: AEKAPTOBBI KOOPAHMHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJI MEXAY BEKTOPaMH,
CKJISIPHOE MPOMU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBI.

Haxonutb cymMMy BEKTOpPOB M MPOM3BEIEHUE BEKTOpAa Ha YHMCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJSIpHOE  TMPOM3BEACHHE, pacCKiIagblBaTh  BEKTOp IO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JEKaPTOBOW CHCTEME KOOPAMHAT.



[TpumensTh reomerpudeckre (PakTbl Ui pelIeHHs] CTEPEOMETPHUYECKUX 3ajad,
MPEIOoJIaraloiuX HECKOJIbKO IIAroB PEIICHUs, €CIIM YCJIOBUS MPUMEHEHUS 3a/JaHbl B
ABHOH (hopMe.

Pemate mpocteifiue TeoMeTpHuecKuMe 3aJadyd Ha TMPUMEHEHHE BEKTOPHO-
KOOPIWHATHOTO METO/Ia.

Pematp 3agaun Ha AOKa3aTENbCTBO MAaTEMAaTHMYECKUX OTHOIICHUN W HAXOXKICHUE
r€OMETPUUYECKUX BEIUYMH MO oOpa3laM WU alropuTMaM, NPUMEHSS H3BECTHBIC
METO/IbI TP PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a]1a4.

[IpumensTh  mpocTeiilime  MporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUIECKUX 3a/1a4.

[TpuBoauTH MpUMEpHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U KHU3HHU,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TOJIyY€HHbIE 3HAHWA Ha MPAKTUKE: AaHAJIU3UPOBATh pEaJIbHbIC
CUTyallud U TIPUMEHSATh UW3YYCHHbIE TMOHATHUS B TMIPOLIECCE IIOMCKA PELICHUS
MaTeMaTUYeCKu C(HOpMyIHpPOBAaHHON MPOOJIEMBI, MOJEIMPOBATh peajbHbIC CUTYyallUU
Ha SI3bIKE TEOMETPUH, HCCIENOBAaTh TIOCTPOCHHBIE MOJEIN C HCIOIb30BAaHHEM
T€OMETPUUYECKUX TOHATUH M TeopeM, ammapara ainreOphl; pemarh TPaKTHUYEeCKHUe
3aJ1a4yM, CBA3aHHbIE C HAXOXKICHUEM F€OMETPUUECKHUX BEIMUUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yectBo 4yacos
Ne H Kontpo IpakTny JIEKTpOHHBIE (LU (pPOBbIE)
o/ auMeHOBaHHe Pa3/Je/ioB M TeM POrPaMMBbl Bcero LML ccKite B —
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 10 bubnnorexa LHOK https://m.edsoo.ru/886514b4
2 Hpsnsie i niockocTi & HpOCTpaHCTBe'V 12 1 bubnmnoreka [{OK https://m.edsoo.ru/886514b4
[TapaniensHOCTh MPSAMBIX U ILTOCKOCTEN

3 [leprieHIUKYIAPHOCTD MPSMBIX U IJIOCKOCTEN 12 bubnnorexa LHOK https://m.edsoo.ru/886514b4
4 Vsl MeXay NPSMBIMU U IJIOCKOCTSIMU 10 1 bu6nmoteka LIOK https://m.edso0o.ru/886514b4
5 MHororpaHHuKu 11 1 bubnmnoreka [{OK https://m.edsoo.ru/886514b4
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 bubmuoteka [{OK https://m.edsoo.ru/886514b4
7 IloBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 bubmuoteka L{OK https://m.edsoo.ru/886514b4

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KUIIACC

Kosnn4yectBo 4yacos
Jlj;-)n HaumenoBaHue pa3jie/ioB M TeM NPOIrPaMMbI Bcero f:::llzo ?CI;:ZTWI 35::;2::;?;3:(:::;;2
padoThI padoThI
Tena BpameHus 12 bu6moreka [{OK https://m.edsoo.ru/886514b4

2 OOBEMBI TET 5 bubmuoreka [{OK https://m.edsoo.ru/886514b4
3 BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 1 bubnuoreka [{OK https://m.edsoo.ru/886514b4
4 E{(;?;If SR, 000OIere, CHOTOMATHIAIIA 7 1 Bubnorexa ITOK https://m.eds00.ru/886514b4

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoimnuecTBo
Nt
4yacoB 3
JIEKTPOHHbIE
Kon JlaTa P
T Tema ypoka TpoJ | H3yue unpposrIe
/ P o0pa3oBaTebH
Bce | bHBI HUA
n ble pecypchl
ro e
pado
ThI
OcHOBHbBIE IOHATUS CTEPEOMETPUU: TOUKA,
bubnmnoreka
npsimMasi, MI0CKOCTh, IpocTpaHcTBo. [IpaBuiia
. [HOK
M300pakKeHHS Ha pUCYHKAX: U300pakeHUs 1 07.09.2
. 023 https://m.edsoo.ru
TUIOCKOCTEH, MapaylIeIbHBIX MPSIMBIX 1886514b4
(OTpe3KoB), cepeHBI OTpe3Ka
bubnuoreka
IMonsarus: repeceKaromuecs njiIoCKOCTH, 1 07.09 2 LHOK
TIepeCEKArOUINECs TPSMas U IIOCKOCTh 02'3 ' https://m.edsoo.ru
/886514b4
bubnuoreka
IMonsarus: repeceKarouuecs njIoCKOCTH, 1 14.09.2 LHOK
TIepeCEKArOUINECs TPSMas U IIOCKOCTh 02'3 ' https://m.edsoo.ru
/886514b4
bubnuoreka
3HAKOMCTBO C MHOTOI'paHHUKAMH,
[HOK
n300pakeHre MHOTOIPaHHUKOB Ha PUCYHKAX, 1 14.09.2
023 https://m.edsoo.ru
Ha TPOCKITMOHHBIX YepTekKax 1886514b4
bubnuoteka
HavanbsHbIe cBeieHUs 0 KyOe U TUpaMHJIe, HX
N [HOK
pa3BépTku 1 Mojenu. CeueHus 1 21.09.2
023 https://m.edsoo.ru
MHOTOTPaHHUKOB 1886514b4
bubnuoteka
HauanbsHbie cBeieHUS 0 KyOe U mupamMujie, ux
N [HOK
pa3BépTku U Mojaenu. CeueHus 1 21.09.2
023 https://m.edsoo.ru
MHOTOTPaHHUKOB 1886514b4
bubnuoTeka
[TonsiTrie 06 akCMOMATHYECKOM TOCTPOSHUU
) LHOK
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1 28.09.2
CHENCTEHS 13 HIX 023 https://m.eds00.ru
e /886514b4
bubnuoteka
[TonsiTrie 06 akCMOMATHYECKOM TIOCTPOSHUHU
) LHOK
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1 28.09.2
CJICZICTBUS U3 HUX 023 https://m.eds00.1u
A /886514b4
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU 1 bubnuoreka
CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUHU U 05.10.2 | TIOK
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CIIELICTBYS U3 HUX 023 https://m.edsoo.ru
/886514b4
bubnmnoreka

[TonsiTHE 00 AKCHOMATHYECKOM MOCTPOCHHUH

10 | crepeomeTpuH: aKCHOMBI CTEPEOMETPHH H 05.10.2 ﬁ?K-// d

CIIEJICTBUS U3 HHUX 023 pS.//M.€A500.1U
/886514b4
bubnmoreka

B3anMHoe pacnosioxeHne npsMbIX B

11 | mpocTpaHCTBE: EpPECeKAIOIIHUECS, 12.10.2 ﬁ?K// d
ps://m.edso0.ru
napauieIbHbIC U CKPEIIUBAIOITUECS TTPSMBbIC 023 1886514b4
. bubnmnoreka
[TapannensHOCTh MPSMBIX U TUIOCKOCTEH B
12 | mnpocTtpaHCTBE: mapalljiebHbIC IPSIMbIC B 12.10.2 ﬁtopfll d
3 ://m.edso0.ru
MIPOCTPAHCTBE; MAPAUICIBHOCTh TPEX MPSAMBIX 023 1886514b4
. bubnuoreka
[TapamienbHOCTh MPSMBIX U INIOCKOCTEH B
13 | mpoctpancte: IlapannenbHOCTh MPIMON U 19.10.2 HOK
10CKOCTI 023 https://m.edsoo.ru
/886514b4
bubnuoreka
14 | VYrawl ¢ cOHaNpaBIeHHBIMH CTOPOHAMU 19.10.2 HOK
023 https://m.edsoo.ru
/886514b4
bubnuoreka
15| Vron Mexay NpsMbIMUA B IIPOCTPAHCTBE 26.10.2 HOK
023 https://m.edsoo.ru
/886514b4
bubnnoreka
16 | VYrom Mexmy IpsSMBIMHU B TIPOCTPAHCTBE 26.10.2 HOK
023 https://m.edsoo.ru
/886514b4
bubnuoreka
17 [TapannenbHOCTh MIOCKOCTEN: MapalIeIbHbIE 09.11.2 I[IOK

IIJIOCKOCTH 023 https://m.edsoo.ru
/886514b4
bubnnoreka

18 | CpoiicTBa MapauIeIbHBIX IIOCKOCTEH 09.11.2 HOK
023 https://m.eds00.ru
/886514b4
bubnuoteka
19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI HA 16.11.2 L[IOK

MJIOCKOCTH: TETPadIp, KyO, mapasiesiernure 1 02'3 ' https://m.edsoo.ru
/886514b4
bubnuoteka

20 | TloctpoeHme ceueHMIA 16.11.2 HOK
023 https://m.edso00.ru

/886514b4
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bubanoreka

21 | Tloctpoenwue ceyeHmit 23.11.2 HOK
023 https://m.edsoo.ru
/886514b4
" bubnunoTexa
Kontponbnas padora mo teme "[Ipsmbie u
LHOK
22 | mIocKOCTH B pocTpaHcTBe. [lapamienbHOCTh 23.11.2
. 023 https://m.edso0.ru
MPSIMBIX | TIOCKOCTEH 1886514b4
Bubnuoreka
93 [TepneHAUKYISIPHOCTD MIPSMOM M TUIOCKOCTH 30.11.2 LIOK
NEPHEHAUKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE 02'3 ' https://m.edsoo.ru
/886514b4
Bubnuoreka
24 [Tpsimble mapasieabHble U HePIEeHANKYISIPHBIC 30.11.2 LIOK
K IJIOCKOCTH 023 https://m.edsoo.ru
/886514b4
bubanoreka
o5 [Tpsimble mapasieabHble U HePIEeHANKYISIPHBIC 07.12.2 LIOK
K IJIOCKOCTH 023 https://m.edsoo.ru
/886514b4
bubanoreka
26 [Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U 07.12.2 LIOK
IJIOCKOCTH 023 https://m.edsoo.ru
/886514b4
bubanoreka
97 [Tpu3Hak neprneHIuKyIIpHOCTH MPSIMON U 14.12.2 IIOK
IJIOCKOCTH 023 https://m.edsoo.ru
/886514b4
bubnuoreka
08 Teopema o psaMoit epreHANKYISIPHON 14.12.2 IIOK
IJIOCKOCTH 023 https://m.edsoo.ru
/886514b4
bubnuoreka
29 Teopema o psiMO EPIIEHINKYIIIPHON 91.12.2 I[HOK
IJIOCKOCTH 023 https://m.edsoo.ru
/886514b4
Bubnuoreka
30 Teopema o0 psIMOM NEPIIEHANKYISIPHON 91122 IHOK
IIJIOCKOCTH 023 https://m.edsoo.ru
/886514b4
Bubnuoreka
[lepneHauKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT
" LHOK
31 | TOYKH JI0 MJIOCKOCTH, PACCTOSTHHAE OT MPSAMOM JI0 28.12.2
023 https://m.edsoo.ru
fIoCKOCTH /886514b4
32 | TlepneHauKynsp U HAKIOHHBIE: PACCTOSHUE OT Bubnuoreka
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TOYKH JI0 TFIOCKOCTH, PACCTOSIHUE OT MPSMOH 70 28.12.2 | 1IOK
IIOCKOCTH 023 https://m.edsoo.ru
/886514b4
bubanoreka
[TepneHauKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT OK
33 | TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 11.01.2 1
024 https://m.edsoo.ru
friockoct /886514b4
bubanoreka
[TepneHuKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT OK
34 | TOYKHM JIO TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 11.01.2 1
B 024 https://m.edsoo.ru
friockoct /886514b4
bubanoreka
35 VYTl B TPOCTPAHCTBE: YTOJl MEXKITY MPSIMOUN 1 18.01.2 LIOK
IIIOCKOCTBIO 024 https://m.edsoo.ru
/886514b4
bubnuoreka
36 JByrpaHHbIi yroJ, JUHEHHBIA Yol 18.01.2 HOK
JIBYTPaHHOIO yrIjia 024 https://m.edsoo.ru
/886514b4
bubnuoreka
37 JByrpaHHbIi yroJ, JUHEHHBIA Yol 25 01.2 HOK
JIBYT'PaHHOIO yrIjia 024 https://m.edsoo.ru
/886514b4
bubnuoreka
38 [IeprieHIMKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK 95 01.2 LIOK
NEPHEHAUKYJIAPHOCTH ABYX IJIOCKOCTEMN 0 2;1 ' https://m.edsoo.ru
/886514b4
bubanoreka
39 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: TPU3HAK 01.02.2 I[HOK
NEPIEHANKYJIAPHOCTH ABYX IIIIOCKOCTEU 0 2;1 ' https://m.edsoo.ru
/886514b4
bubanoreka
40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: TPU3HAK 01.02.2 I[HOK
NEPIEHAUKYJIIPHOCTH ABYX IIIOCKOCTEN 0 2;1 ' https://m.edsoo.ru
/886514b4
bubanoreka
. OK
41 | Teopema o TpéX mepIie a 08.02.2 1
PEMa O Tpex HepHeHmicyIApax 024 https://m.edso0.ru
/886514b4
bubanoreka
. OK
42 | Teopema o TpéX mepIie a 08.02.2 1
PEMa O Tpex HepHeHmicyIApax 024 https://m.edso0.ru
/886514b4
bubnuoreka
43 | Teopema o TpEX mepreHANKYIApax 15.02.2 I[IOK

https://m.edso0.ru
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024 /886514b4
bubnmnoreka
KoHnTtponbHas paboTta 1mo Temam OK
44 | "TleprieHIUKYISAPHOCTH MPSIMBIX U TUIOCKOCTEH" 15.02.2 1
ny . " 024 https://m.edsoo0.ru
1 "YTIIbI MeXIY OPSIMBIMU U TUIOCKOCTSIMH 1886514b4
bubnuoreka
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI
HOK
45 | MHOTOTIpAaHHHKA, BHIMYKJIBIC U HEBBITYKIIbIC 22.02.2
i s 024 https://m.edso00.ru
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIpaHHUKA 1886514b4
[Tpusma: n-yronpHas nmpu3Ma; rpaHu U bubnmnoreka
46 OCHOBAHUs IPU3MBI;, IIpsiMasi M HaKJIOHHAas 92.02.2 L{OK
[PU3MBI; GOKOBAsE M TIOJIHAS [TOBEPXHOCTh 02;1 ' https://m.edso00.ru
IIPU3MBI /886514b4
bubnuoreka
ITapammene e, oyro i
47 PAICIICHUIICH, IIPSIM yru JIbHBIU 29 02.2 LHOK
napa’suiesienuIie]l U ero CBOMcTBa 024 https://m.edso00.ru
/886514b4
[Tupamuna: N-yronpHas nupamuia, TpaHu u bubnuoteka
4g | OCHOBaHHE MMpaMHULEL OOKOBas U MOJTHAs 99.02.2 [IOK
IIOBEPXHOCTh NTUPAMU/IbI; IPABWIIBHAS U o https://m.edsoo.ru
N 024
yceu€HHas MUpaMuIa /886514b4
[TpaBuiibHBIE MHOTOTPAHHUKU: TTOHSITHE
bubnuoteka
MPABUJIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS
. HOK
49 | mpusMa u npaBUJIbHAS MIUpaMUa; IPaBUIbHASL 07.03.2
. 024 https://m.edsoo.ru
TpeyrojbHas MupaMua U MPaBUIBHBIN 1886514b4
TeTpa’ap; Kyo
bubnnoreka
IIpencraBnenue o mpaBUIIbHBIX
. HOK
50 | MHOTOTpaHHHWKAX: OKTAdIP, TOACKAIP U 07.03.2
024 https://m.edsoo.ru
HKOCAP- /886514b4
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
. bubnuoreka
OTHOCHUTEJIbHO TOUYKH, MPSMOM, TIIOCKOCTH. OK
51 | DneMeHThl CHMMETPHUH B MUPAMUIAX, 14.03.2 1
024 https://m.edsoo.ru
napajuiejenuneaax, npaBUiIbHbBIX 1886514b4
MHOTOTPaHHHKAX
bubnnoreka
52 Bf:lqncneHHe 3JICMCHTOB MHOTI'OTPaHHHUKOB!: 14.03.2 L{OK
pE€Opa, TuaroHau, yribl 024 https://m.edsoo.ru
/886514b4
[Tnomaar 60KOBOY MOBEPXHOCTHU U MOJTHON bubanoreka
53 | TOBEPXHOCTH PSIMOM TIPU3MBI, TUIOIIATH 91.03.2 IIOK
OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH o https://m.edsoo.ru
o 024
IPSAMOM TIPU3MBI /886514b4
54 | Tlnomaap 60KOBOW MOBEPXHOCTH U Bubnuoreka
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MOBEPXHOCTH MPaBUIILHON MUPAMHJIBI, TEOPEMA 21.03.2 | LOK
0 MJI0IIAAX OOKOBOW MOBEPXHOCTH YCEUEHHOM 024 https://m.edso0.ru
MPaMHUIBI /886514b4
Bubnuoreka
55 KoHnTponbHas pabota 1o Teme 04.04.2 LIOK
"MHororpanHuku" 024 https://m.edsoo.ru
/886514b4
Bubnuoreka
56 | Iloustue 00 00BLEME 04.04.2 HOK
024 https://m.edso0.ru
/886514b4
Bubnuoreka
57 | OO0BEM nmupaMuIbI 11.04.2 HOK
024 https://m.edsoo0.ru
/886514h4
bubanoreka
58 | OO0BEM nupaMuIbI 11.04.2 HOK
024 https://m.edsoo0.ru
/886514h4
bubnuoreka
59 | OO0BEM nmupaMuIbI 18.04.2 HOK
024 https://m.edsoo0.ru
/886514h4
bubnuoreka
60 | OOBEM nmupamMuabI 18.04.2 HOK
024 https://m.edsoo.ru
/886514h4
bubnuoreka
61 | OOBEM mpU3MBI 25.04.2 HOK
024 https://m.edsoo0.ru
/886514h4
bubnuoreka
62 | OOBEM mpU3MBI 25.04.2 HOK
024 https://m.edsoo.ru
/886514h4
Bubnuoreka
63 | OOBEM PHU3MBI 02.05.2 HOK
024 https://m.edsoo.ru
/886514b4
Bubnuoreka
64 Kontponbras padota mo teme "O0bEMBI 02.05.2 LIOK
MHOT'OIPAHHUKOB" 024 https://m.edso00.ru
/886514b4
65 [ToBTOpeHue, 06001IeHNE cUCTEMaTU3 AN bubnuoreka
3HaHui. [TocTpoeHune ceuennii B 09.05.2 | IIOK
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11 KITACC

KoandyecTBO 4acoB

Ne n/m | Tema ypoka Kourpou
Bcero bHbIE
padoThI

1 Cdepa u map: ueHTp, paanyc, AMameTp; MIONa b HOBEPXHOCTH 1
cepsl

5 BsaunmHuoe pacrionoxxenue cepbl U IIOCKOCTH; KacaTellbHas 1
TUTOCKOCTH K cdepe; momanb chepsl

3 N3o0pakenue cdepsl, mapa Ha miockocTr. CeueHus 1mapa 1

4 Hunuuapudeckas MOBEPXHOCTh, 00pa3yIolIue HUIUHIPHUIECKOM 1
MOBEPXHOCTH, OCh IWJIHHIPUIECKOH MTOBEPXHOCTH

5 Hunmuaap: ocHoBaHMs M OOKOBasi TOBEPXHOCTH, 0Opasyromas u 1
0Cb; TUIOIIAb OOKOBOM M TIOJTHOM MOBEPXHOCTH
N3o0paxenne NUIMHAPA HA TIIOCKOCTH. Pa3BépTka numuHapa.

6 Ceuenus nunuHapa (MIOCKOCTHIO, MapalljieIbHON 1T 1
NEPIEeHIUKYISAPHON OCH LIMIUHAPA)

7 Konunyeckas moBepXHOCTb, 00pa3yroIne KOHHYECKOM 1
MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH

3 Konyc: ocHOoBaHue 1 BepmnHa, 00pa3yromas ¥ OCh; IIOMIAlb 1
OOKOBOH U MOJHON OBEPXHOCTH

9 Y ceu€HHBII KOHYC: 00pa3yrolue U BbICOTa; OCHOBAHUS U 1
0OO0KOBast MOBEPXHOCTh
N300pakeHne koHyca Ha riockocTH. Pa3BépTka konyca. CeueHus

10 KOHYca (IUIOCKOCTBIO, MapajlleIbHONH OCHOBAHUIO, U TNIOCKOCTHIO, 1
IpOXOALIeH Yepe3 BepIINHY)

11 Kom6unarus ten BpauieHus: ¥ MHOTOIpaHHUKOB 1

12 MHororpaHHuK, ONMCaHHBIN 0KOJIO ceprl; chepa, BMcaHHAs B 1
MHOTOTPAaHHHK HJIM B TEJIO BPAIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TeN

14 O0BEM IUIMHApa, KOHYCa 1

15 O06BEéM mapa u miomaas chepsl 1

16 [TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXKTY 1
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX Tel

17 KonTponbhas pabota no temam "Tena Bpamenus” u "O0bembl 1 1
ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHne ¥ BHIYATAaHHE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

21 Paznoxenue BekTopa 1o TpéM HEKOMILIAaHAPHBIM BEKTOPAM. 1

HpaBI/IJ'IO napaejicnmIicia




Pemienue 3amad, CBI3aHHBIX C MPUMEHEHUEM TTPABHII IEUCTBUM C

22 1
BEKTOpaMHU

93 [IpsimoyrosbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE. 1
Koopaunatsel Bextopa. [IpocTeiimue 3agaun B KOOpAUHATAX

24 Yron mexay Bektopamu. CKallipHOE MTPOU3BEIEHUE BEKTOPOB

25 Berurcnenue yriioB Mex 1y NPsSIMbIMH U TUIOCKOCTSIMU 1

26 KoopauHaTHO-BEKTOPHBIN METO/ IIPHU PEIICHUH T€OMETPUUECKUX 1
3a1a4y

97 KoHnTtpoinbHas pabota o Teme "BekTopsl 1 KOOPAUHATHI B 1
npocTpaHcTse"

08 [ToBTrOopenue, 06001IEeHNE U cUcTeMaTH3alHs 3HaHUu. OCHOBHBIE 1
burypsl, pakTel, TEOPEMbI Kypca IIIaHUMETPUI

29 [ToBTrOopenue, 0600IIEeHNE U cUcTeMaTH3aus 3HaHu. OCHOBHBIE 1
Gurypsl, PaKThl, TCOPEMBI Kypca IIIAHUMETPUU

30 [ToBTOpeHue, 00001IeHNE U cUCTEMAaTH3AIUs 3HaHUH. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PELICHHUS

31 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHU. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEUICHHUS

32 [ToBTOpenue, 0600IIEeHNE U cucTeMaTH3aus 3HaHu. OCHOBHBIE 1
Gurypsl, GakThl, TCOPEMBI Kypca CTEPEOMETPUN

33 HroroBast KoHTpoIbHAs paboTa

34 [ToBTOpEHKE, 000OIICHUE U CUCTEMAaTH3aIIMs 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MopnyJb «BeposATHOCTH U CTATUCTHKA»
HOACHUTEJIBHASA 3AITUCKA

PaGouass mporpamma yueOHOro Kypca «BeposTHOCT, W CTaTHCTHKa» 0a30BOTO
ypoBHs juisi oOyudaromuxcsa 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepanbHOrO
roCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJAApTa CpeIHero oOmiero oOpa3oBaHUsA, C
y9ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUMN, NPEHBABISIEMBIX K MaTEMaTHYECKOMY
oOpa3oBaHWIO, W TPATUIUN pPOCCUHCKOTO oOpa3zoBaHUs. Peamm3amus mporpaMMel
o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTECHITUSIMHU, COCTABJISIOIIMMUA OCHOBY IS
CaMOpa3BUTHA M HEMPEPHIBHOTO OOpa3oBaHMs, IEIOCTHOCTh OOUIEKYJIbTYypHOTO,
JUYHOCTHOTO W TIO3HABATEILHOTO PA3BUTUS JTUIYHOCTHA 00YUIAIONTUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

VYyeOublii Kypc «BeposSTHOCTP U CTaTHCTHUKA» 0a30BOTO YPOBHSI SIBISIETCS
IPOJIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOT0 Kypca 0a30BOro YpOBHSI OCHOBHOM
mkonel. Kypc mnpenHazHauen st GopMupoBaHusi y OOyYaromMXcsl CTaTUCTUYECKOU
KYJIbTYPbl U IOHUMAaHHUS POJIU TEOPUHU BEPOSTHOCTEN KAaK MATEMATUYECKOTO MHCTPYMEHTA
JUIST U3YYEeHHS] CIy4yalHBIX COOBITHM, BeMWMYMH W TpoueccoB. [lpum m3yuenum Kypca
oboraiarTcs MPeACTaBICHUS yJalluXcs O METOJIaXx HUCCIEOBaHUS U3MEHYMBOIO MUDA,
pPa3BUBAETCS MOHMMAHUE 3HAYUMOCTH M OOIIHOCTH MaTeMaTUYECKUX METOJIOB MO3HAHUS
KaK HEOThEMJIEMOW YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Copnepxkanue Kypca HAmNpaBlICHO HAa 3aKPEIUICHWE 3HAHUW, IOJYYEHHBIX MPH
U3YyUYCHUU KypCca OCHOBHOW IIKOJbl W HA pa3BUTHE MPEACTABICHUNM O CIIyYalHBIX
BEJIIMYMHAX M B3aUMOCBSA3SX MEXIAY HUMHU Ha BAXXHBIX IPUMEPAX, CHOKETbI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBHUM C yKa3aHHBIMU LIEJISIMU B CTPYKTYpe y4eOHOro Kypca «BeposTHOCTh
U CTaTUCTHKa» CpeIHEl IIKOJbl Ha 0a30BOM YpOBHE BBIJEIECHBI CIEAYIOLIME OCHOBHbBIC
comepxkatenbHple JUHUM: «Ciay4daliHble COOBITHSI W BEposATHOCTHY, «CiydaiiHbie
BEJIMYHMHBI U 3aKOH OOJIBIIIUX YHUCEID.

Baxnyro 4acTh Kypca 3aHUMAeT H3yUYE€HHE TeOMETPUYECKOr0 U OMHOMHUAIBLHOTO
pacnpeneneHuii 1 3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTAaMU — IIOKA3aTEJIbHBIM U
HOPMAJIBHBIM PaCIIpEICICHUSIMU.

Conepxxanue nmuaNN «CioydallHbIE COOBITUS U BEPOSTHOCTH» CIIYKUT OCHOBOU JIJIst
dbopMHUpOBaHUS TPEACTABICHUNM O PaCHpPEEICHUN BEPOATHOCTEH MEXIy 3HAYCHHUSIMU
CIIy4yalHbIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HeoO0Xoauma Kak 0aza JJisi M3y4YeHHs 3aKOoHa
OonpIMX yucen — (yHAaMEHTAIbHOTO 3aKOHA, IEUCTBYIOIIETO B MPUPOJE U OOIIECTBE U
MMEIOIIETO MaTeMaTH4ecKyro Gopmanuzanuio. CaM 3aK0H OOJIBIINX YKCET TMpejiaracTcs
B O3HAaKOMHUTEIHHOW (opMe ¢ MHUHUMAJIBHBIM HCIOJB30BAHUEM MAaTEMaTUYECKOTO
dbopmanuzma.

TeMbl, CBSI3aHHBIE C HEMNPEPBIBHBIMU CIy4YalHBIMU BEJIMUYMHAMH, AKIIEHTUPYIOT
BHUMAHHME IIKOJIBHUKOB HA ONHWCAHUM W HU3YYEHUM CIYyYAWHBIX SBJICHUU C IMOMOIIBIO



HenpepbIBHBIX  (QyHKUMHA. OCHOBHOE BHUMaHME YAENSETCS IIOKa3aTelbHOMY U
HOPMaJIbHOMY pacIpe/ieJICHHUsIM, IIPH 3TOM MPEANOoIaraeTcs 03HaKOMUTEIBHOE U3yUeHUE
MaTepuana 0e3 J0Ka3aTeNbCTB MPUMEHIEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HN3YyUCHHUC KypCa ((BCpOHTHOCTB M CTaTUCTHKA» Ha 0a30BOM YPOBHEC OTBOIHUTCA 1 gac
B HCJACJIIO B TCUCHHUC KaXKA0I'0 roaa O6y‘I€HI/IH, BCcero 68 y‘{e6HBIX qacCoB.

COILEPKAHHUE YYEBHOI' O KYPCA
10 KJTACC

[IpeacTraBnenre HOaHHBIX C TOMOUIpI0 Tabnuy W auarpamMm. CpenHee
apudmernyeckoe, MeIMaHa, HauOoJIbllIee U HAUMEHbBIIIEE 3HAUEHUs, pa3Max, TUCIepCUs 1
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CnyyaiiHple SKCIEPUMEHTHI (OMNBITBI) U CIydyallHbIE COOBITHS. DJIEMEHTapHbIE
coObiTua  (uUcxofbl). BeposTHOCTh cimyyailHOro coObITHS. bBAM30CTh 4acTOThl U
BEpOSTHOCTH COObITHI. CilydailHble OMNBITBI C PABHOBO3MOXHBIMH 3JE€MEHTAPHBIMU
coObITUSIMU. BeposiTHOCTH COOBITUH B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauun Haa COOBITHSIMH: IE€pECeUYeHUe, OOBbEIUHEHHUE, IPOTHUBOIOJIOKHBIE
coObrTus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS] BEPOSATHOCTEH.

VYcioBHasg  BEpPOSITHOCTb. YMHOXXEHHME BEpOATHOCTEW. JlepeBo  cilydailHOTO
sKcriepuMenTa. @opMyiia moaHou BeposiTHOCTH. HezaBucumbie coObITHS.

KomOunaropHoe mnpaBuino ymHoxkeHus. llepectanoBku u  Qakropuan. Yucno
coueranuid. TpeyronsHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciiydailHbId ONBIT (MCOBITAaHUE), ycmex W Heynada. HeszaBucumeblie
ucneiTanust. Cepust HE3aBUCHMBIX MCIIBITaHUM 10 nepBoro ycrexa. Cepusi HE3aBUCUMBIX
ucnblTanui bepHymm.

Cnyuaitnag BenuunHa. Pacnipenenenue BeposiTHOcTel. Jluarpamma pacrpeieneHus.
[Tpumeps! pactipenienieHul, B TOM YUCIIE, TEOMETPUUECKOE U OMHOMHAIILHOE.

11 KUIIACC

UucnoBele XapaKTEpUCTUKU CIIy4aWHBIX BEJIWYMH: MAaTeMaTH4YECKOE OKHJAHMUE,
IUCIEPCUs WM CTAaHAAPTHOE OTKIJIOHEHWE. Ilpumepsl NpUMEHEHHsT MAaTEeMaTU4eCKOro
0’KUJaHUs, B TOM YHMCJIEC B 3aJ1a4axX U3 IIOBCECIHEBHOM KU3HU. MaTeEMaTUYECKOE 0KUIAHNUE
OuHapHOM ciy4ailHOW BenM4yuMHBL. MaTeMaTHYecKoe OKUJAHUE CYMMbI CIy4YalHBIX
BEeIMYMH. MaTeMaTuyeckoe 0KUAaHUE U TUCTIEPCUsi TEOMETPUUECKOr0 U OMHOMUATIBHOTO
pacnpeneneHun.



3akoH OONBIIMX YHCENl W €ro poJib B Hayke, Mpupoje u oluiecTBe. BbriOOpouHbIit
METO]1 UCCIEAOBAHUM.

[Ipumepsl  HeNpepbIBHBIX  ClAy4yalWHbIX BeduuuH. [loHarne o  mIOTHOCTH
pacnpeneneHus. 3anayd, NPUBOJAIIME K HOpPMalbHOMY pachpeneieHuto. Ilonstue o
HOPMAaJIBLHOM PacipeieICHUH.

IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE  PE3yNbTaThl  OCBOEHHUS  MPOTpaMMBl  y4eOHOro  mpeaMera
«MaremaTnka» XapakTepUu3yrTCs:

I'paxxpanckoe BocnMTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO UJIEHA POCCHUMCKOTO OOIIEeCTBa, MPEJACTaBICHUEM O MaTeMaTHUYECKHX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUH, MPOLEIYP TPaxTaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM B3aUMOJIEUCTBOBATH C COLIMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSIMU U HA3HAUCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TIpakIaHCKOW WIECHTUYHOCTH, YBAXKEHHS K
NpOUIJIOMY W HACTOSAIIEMY POCCHMCKOM MATEMATUKH, LEHHOCTHBIM OTHOIICHHEM K
JTOCTHKCHUAM POCCUUCKUX MATEMaTUKOB M POCCUUMCKOM MaTEMaTUYECKOW IIKOJBI, K
UCIIOJIb30BAHUIO ATUX JIOCTHXKCHHM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoja; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, OSTHUYECKOTO TIOBEACHUS, CBI3aHHOTO C MPAKTHYECKUM
NPUMEHCHUEM JOCTWKCHUM HAyKHM M JIESITEIbHOCTHIO YUYEHOTO; OCO3HAHWUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWYMBOTO OYIyIIEroO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIKOYAs OSCTETUKY MaTE€MaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, PEHICHUN, PacCyXJACHUHN; BOCIPUUMYHBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MAaTeMAaTHYECKUE 3HAHHWS B HHTEpecax
3I0pOBOTO M 0Oe30macHOTO o0pasza »KW3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO  (370pOBOE MHUTaHWE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUM U  OTHAbBIXA,
perymnsipHas ¢pu3nuecKasi akTUBHOCTD); (DU3UYECKOTO COBEPIICHCTBOBAHMS, TPU 3aHITHIX
CIIOPTUBHO-03I0POBUTEIIBHOMN AEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHMEM IIEHHOCTH TPYIOJIO0Us; HMHTEPECOM K
pazimuHbIM chepam npodeccunoHaIbHON AESTEILHOCTH, CBSI3aHHBIM C MaTEeMaTUKONU U €€



NPWIOKCHUSAMH, YMEHHEM COBEpINATh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccuu u
peann30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI, TOTOBHOCTBIO M CIHOCOOHOCTBHIO K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BaHHWIO HA TPOTSHKEHUW BCEU KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PCIICHHH MPAKTHYCCKUX 3aJ1ad MAaTeMaTHYCCKOU
HaIPaBJICHHOCTH.

JK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO SKOJIOTUUECKON KYJIbTYPhl, TOHUMAaHUEM BJIMSIHUS COIIHATBHO-
AKOHOMHUYECKHX TMPOIIECCOB HA COCTOSIHUE TIPUPOTHON M COIMMMAIILHON Cpebl, 0CO3HAHUEM
[JI00AJBPHOTO XapakTepa 5SKOJIOTHUYECKHX IMpo0jieM; OpHEHTAIlMeH Ha IPUMCHCHHUC
MaTEeMaTHYSCKUX 3HAHWW JUIS PEIICHHWS 3aJad B OO0JIAaCTH OKpYXKaromehd Cpebl,
IJJAHUPOBAHMS TIOCTYIIKOB W OIICHKM WX BO3MOJKHBIX ITOCJTCACTBUI MJIsI OKPYIKalOIIen
CpeIpbl.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH U OOIECTBEHHON MPAKTHUKH, IOHUMaHUEM MaTeMaTHYeCKOM HayKH Kak
chephl 4eIOBEUECKONW IEATEIHPHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS
[IMBWJIM3AIMH; OBJIAJICHUEM S3BIKOM MaTEMaTHKH W MaTEMaTUYeCKOHW KyJIbTYpPOH Kak
CPEACTBOM  TIO3HAHMS  MHUpPA; TOTOBHOCTBIO  OCYIIECTBIATH  MPOSKTHYIO |
HCCIIEIOBATEIBCKYIO AEATCIIBHOCTh MHANBUIYAIBHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHBIE  pe3yJbTaThl OCBOSHUS TIPOrpaMMbl  y4eOHOTO TpeaMera
«MaremaTuka» XapakTEPU3YIOTCS OBJIAJICHUEM YHHBEPCAIBHBIMU HO3HAGAME/IbHBIMU
0elCmeusamMY, YHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMY, VHUBEPCANbHbIMU
Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuueepcanvuvie noznasamenvHvle Oclicmsus, obecneyusaom @Gopmuposanue
0a306bIX KOCHUMUBHLIX NPOYECcco8 o0yuaruuxcsa (oceoeHue Mmemooos HNO3ZHAHUSA
OKpYHCaAIOUieco Mupa, NpuMeHeHue J02U4ecKux, UCCle008amenbCKux onepayuil, ymeHull
pabomams ¢ ungpopmayueii).

ba3oBble 1ornyeckue AecTBMUA:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXIy TMOHATHUAMH, (POPMYyIHPOBATH ONPEACICHHS TTOHSITHMA;
yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KiIacCU(PUKAIMK, OCHOBAHUS JJIsi 0000IIeHUs
Y CpaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN34;

e BOCIPUHUMATH, (POPMYTUPOBATH U MPEOOPA3OBLIBATH CYXKJICHUS: YTBEPIUTEIbHBIC U
OTpHUIIATEIbHBIC, CIUHUYHBIC, YACTHBIC U 00IINE; YCIIOBHEIC;

e BBIABIISITH MAaTEMATHICCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U 1 MTPOTHBOPEYHS B (DaKTax,
JAHHBIX, HAONIOJCHUSX W YTBEPXKICHUSX; TMpejiaratb KPUTCPUHU JIs BBISBICHHS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

e JIeJIaTh BBIBOJIBI C WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHUH, YMO3aKIIFOUCHUH 10 aHAJIOTHH,



IPOBOJUTH CAMOCTOSITENIHLHO J1I0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIAECHUH (IIpsIMbIe
M OT TPOTHUBHOIO), BBICTPAUBATh apPryMEHTAllMI0, MPUBOJUTH NPUMEPHl U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXK/ICHUS U BHIBOJIBI;
BBIOMpATh CMoco0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHusi, BbIOUpaTh HanboJiee MOAXOASAIINI C YYETOM CaMOCTOSTEIBHO BBIJIETIEHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:
UCIIOJI30BaTh  BOINPOCHl  KAaK  HCCIEAOBATEIbCKUIA  MHCTPYMEHT  IIO3HAHMS;
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOIIUE MPOTUBOPEUHE, IPOOIeMy, yCTaHABIUBATh
UCKOMOE M JlaHHO€, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO IO3UIIMIO,
MHEHHUE;
MIPOBOJIUTH CAMOCTOATENIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEJIO0BAHHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa, SBICHHUS, Tpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00BEKTaMHU, SIBICHUSIMU, POIECCAMU;
CaMOCTOSTENbHO  (opMynupoBaTh 00OOIIEHHS W  BBIBOABI [0  pE3yJbTaTam
MPOBEAEHHOIO HAOIOACHUS, UCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCA, & TAKKE BBIABUTATh MPEANOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX yCIIOBUSIX.

Pabora ¢ unpopmaumeii:
BBISBJIATH Ie€PUIUTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOINPOC U
JUTSL pEelIeHUS 3a]1a4H;
BBIOMpAaTh HMHPOPMALUIO W3 HCTOYHUKOB PA3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M WHTEPHPETUPOBATH MHPOPMAILIUIO PA3IUYHBIX BUAOB U (Popm
MPEACTABJICHHUS;
CTPYKTypUpoBaTh HMHGOPMAIIMIO, TMPEACTABIATE €€ B  pa3iMuHbIX  (Qopmax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HANEXKHOCTh HWHGOPMAIMM TI0 CaMOCTOATEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnuvie KOMMYHUKAMUGBHDbLE oeticmsus, obecneuusaom

cqbopmupoeaﬂnocmb COYUATIbHBIX HABLIKOB 06_)/‘{61}01/{414)6'0}1.

Oo0wmenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkACHUS B COOTBETCTBUHU C YCIOBUAMH U LEISIMU
OOIIEHUsI; SICHO, TOYHO, I'PAMOTHO BBIPAXAaThb CBOIO TOYKY 3pEHUS B YCTHBIX H
NUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY peUIeHUs 3a7a4id, KOMMEHTUPOBATh
IIOJIy4YE€HHBIN pe3yJIbTaT;

B X0J1¢ 00CYK/ICHHUS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMON TeMBbI, IPOOJIEMBI,
pelaeMoil  3ajaud, BbBICKA3bIBaTh WJAEH, HALEJICHHbIE HA TIOUCK PELICHHS,
COMOCTAaBJIATh CBOM CYXXJEHUS C CYXXIEHUSMU JIPYyTUX YYaCTHUKOB JMajora,
oOHapyKHUBaTh pa3iu4Kle U CXOJCTBO MO3UIIUI; B KOPPEKTHOU dopme HopMyIupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;



e TIPENCTaBIATH PE3YyIbTATHI PEUICHUS 3a7au, YKCIIEPUMEHTa, UCCIEIOBAHUS, MTPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4€TOM 3ajad TpEe3eHTAllud U
0COOEHHOCTEN ayJUTOPHUH.

CorpyaHuvecTBo:

e TOHWMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W HWHIWBUIYaTbHOW pPaOOTHI
MpU  pEIICHWHW YYeOHBIX 3aJad; MPUHUMATH I11e7b COBMECTHOH JIESITEIIBHOCTH,
IUIAHUPOBAaTh OPTAaHM3AIMI0 COBMECTHOM paboThl, pacmpenesisTh BUABI padorT,
JIOTOBApPUBATLCSA, OOCYXKIaTh MPOIECC W pe3ydabTaT padoThl; 0000IaTh MHEHHUS
HECKOJIBKHUX JTFO/ICH;

e YYacCTBOBaTh B IPYMMOBKIX opMax paboThl (0OCYXICHHUS, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMBI» U WHBIE); BBITOJIHATH CBOIO YacCTh paOOThI U KOOPIMHUPOBATH CBOM JICUCTBUS
C IPYTUMU YJ€HAMU KOMAaHJIbl; OIEHWBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIUN MPOAYKT
0 KPUTEPHUAM, CHOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

3) Vhusepcanvnvie pecynsamusnvle Oeilicmsusi, obecneuusaom @GopmMuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.

Camoopranusanus:

COCTaBIISITh TUJIaH, AITOPUTM PELICHHs 33J]a91, BEIOMPAThH CIIOCOO PEIICHUs ¢ YIETOM
UMEIOIIUXCS  PECYpCOoB U COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIBb:

e BIAQJCTh HAaBBHIKAMU I[TO3HABATEIBHON pe(rekcud KaKk OCO3HAHUSA COBEPIIAEMBIX
ACHUCTBUM M MBICIUTENBHBIX MPOIECCOB, WX pE3yNbTaTOB; BJIaJETh CHOCOOaMHU
CaMOTPOBEPKHU, CAMOKOHTPOJISI TpoIlecca W pe3ybTaTa perieHUs MaTeMaTH4eCKOM
3a/1auu;

e TMPEABUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PEIICHUM 33Ja4l, BHOCUTH
KOPPEKTHUBHI B JICSITCIILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, AHHBIX, HANJICHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIIEGHUMBATh COOTBETCTBHE pE3yJbTaTa IE€Id U YCIOBUSM, OOBSICHATH MPUUYHHBI
JOCTKEHUSI WM HEJOCTIDKEHUSI PE3YJIbTaTOB JCSTEIBHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurtath U CTPOUTH TAOJHUIIBI U JHATPAMMBI.

OnepupoBaTh MOHATHAMU: cpefaHee apudMeTUyecKoe, MeauaHa, HauOoJiblee,
HauMEHbIIIee 3HaYCHHEe, pa3Max MacCHUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CITYyYalHBIN SKCIIEPUMEHT (OIIBIT) U CIIy4aifHOE COOBITHE,
AJIEeMEHTapHOE COOBITHE (RJIIEMEHTApHBIA MCXOJA) CIy4ailHOrO ONbITa; HAaXOJIWUTh
BEPOSATHOCTH B OIBITAX C PAaBHOBO3MOXKHBIMH CIIy9aHBIMH COOBITUSMHU, HAXOIUTHh U
CPaBHHMBATh BEPOSITHOCTH COOBITUI B M3yUEHHBIX CIIy4allHBIX DKCIIEPUMEHTAX.



Haxomute um QopmyaupoBaTh COOBITHS: INEepeceueHue U OOBEAMHEHUE JAaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE TAHHOMY COOBITHIO; MOJIb30BATHCS JUArpaMMamMu
Diinepa u GopMyIoi CIOKEHUS BEPOSATHOCTEH NPU PEIICHUH 3a/1a4.

OnepupoBaTb NOHSTUAMH: YCIOBHAas BEPOSITHOCTb, HE3aBHUCHUMBIE COOBITHS;
HaXOIUTb BEPOATHOCTH C IIOMOINBIO IIPABHJIA YMHOXEHHUSA, C IIOMOINBIO JEepeBa
CJIIy4allHOTO OMBITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IPU PELICHUH 3a/1a4.

OnepupoBarh MNOHATHSMHU: HUCIBITAHUE, HE3aBHCHUMbIE HCIBITAHUS, CEpUs
UCIBITAaHUH, yCIIeX U HEyAaua; HaXOJIUTh BEPOSITHOCTU COOBITHI B CEpUU HE3aBUCUMBIX
UCIBITAHUI JI0 MEPBOr0 YCIEXa; HAXOAUTh BEPOSITHOCTU COOBITUM B CEpUU HMCIBITAHUM
bepnym.

OnepupoBarh MOHATUAMH: CIydailHas BEJIMYHMHA, PACHpPENEICHUE BEPOSTHOCTEH,
JUarpaMMa pacupeneaeHusl.

11 KUIACC

CpaBHUBATh BEPOSITHOCTH 3HAYCHHI CIIy4allHON BEJIMYUHBI MO PACIPEICICHUIO WU
C IOMOLIBIO TUATPAMM.

OnepupoBaTh MOHATHEM MaTEMAaTUYECKOTO OXXKHMJAHWS; MPUBOAUTH MPUMEPHI, Kak
NPUMEHSIETCS ~ MAaTeMaTUYECKOE  OXUJAHHUE  CIIy4YallHOM  BEJIMYMHBI  HAXOJWUTh
MaTeMaTU4YEeCKOe 0KUAAHUE TT0 JaHHOMY paclpeIeNICHUIO.

Nmeth npeacTaBieHne 0 3aKOHE OOJBIINX YHCEIL.

NmeTs mpeacTaBieHre 0 HOPMaJIbHOM pacipeieICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoaunuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
0/n| nporpaMmer Beero KoHTpoJbHbIE IIpakTHYeckue
padoThI padoTsbI
1 [IpencraBienue JaHHBIX U OMHMCATEIbHAS 4
CTaTHCTHKA
Crny4aiiHble OTIBITHI U CITy4aiiHbIE COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMHU 3 1
3JIEeMEHTapHBIMU UCXOJAAMU
3 Onepanuu HaJ COOBITUSME, CIIOKEHUE 3
BEPOSTHOCTEH
YcioBHas BEPOATHOCTD, JEPEBO
4 CIIy4aifHOTO OTbITa, (hOpMYIIa MOJIHOM 6
BEPOSITHOCTH U HE3aBHCUMOCTB COOBITHIA
5 DneMeHThl KOMOMHATOPUKH 4
6 Cepuu nocie0BaTeNIbHBIX UCIIBITAHUN 3 1
7 CrnyuailiHble BeJIMUUHBI U paclpeieNeHus 6
8 O06001eHne U cucTeMaTu3aus 3HaHUN 5 2
OBLIEE KOJIMYECTBO YACOB I1O0 34 9 2
[TPOI'PAMME
11 KJIIACC
KonnyectBo yacos
Ne HanmenoBaHue pa3jeioB U TeM
Wi | mporpammbr Beero KoHnTtpoJbHbie IIpakTH4eckue
padoThI padoThI
1 MaremaTruyeckoe OKHUIaHUE CIIy4YalHOU 4
BEJIMYMHBI
5 Jucnepcus 1 cTaHAapTHOE OTKIIOHEHUE 4 1
CJIlydaifHON BEJIMYMHBI
3 3aKkoH OOJIBIINX YUCET 3 1
4 HenpepbiBHbIe c1ydaiiHble BEITUYHHbI 5
(pacmipenieneHus)
5 HopwmanbHoe pacnpeneneHus 2 1
6 [ToBTOpeHwue, 06001IeHUE U 19 )
cUCTeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 34 5 3

[NPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE




10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHTpoJibHbIe
n/n Bceero U3YyYeHUS oOpa3oBaTeJibHbIE
padoThI
pecypchl
[IpencraBneHne TaHHBIX C
1 [IOMOIIIBI0 TAOJINLL U 1 bubmiorexa LIOK
06.09.2023 | https://m.edso0.ru/886514b4
JIuarpamMm
Cpennee
apupMeTHIecKoe,
MeauaHa, HanOoJblIee U
2 HauMEHbIIIee 3HAYEHUS 1 bubnmorexa HOK
’ 13.09.2023 | https://m.edso0.ru/886514b4
pa3Max, Tuctepcus,
CTaH/IAPTHOE OTKJIOHCHHE
YUCJIOBBIX HAOOPOB
Cpennee
apupMeTHIeCcKoe,
MeauaHa, HanOoJbIIee U
3 HaMMEHBIIIEE 3HAYCHHS 1 bubnnorexa [IOK
’ 20.09.2023 | https://m.eds00.ru/886514b4
pa3Max, TUCIepCus,
CTaH/IAPTHOE OTKJIOHCHHE
YHCJIOBBIX HAOOPOB
Cpennee
apudmeTnyeckoe,
MeanaHa, HanOoIbIlIee U
4 HaVMEHbIIIee 3HAUYECHHS 1 bubnmorexa IOK
’ 27.09.2023 | https://m.edso0.ru/886514b4
pa3Max, Tucrnepcus,
CTaH/JIapTHOE OTKJIIOHEHHE
YHCIOBBIX HAOOPOB
Crny4aiinbie
OKCIIEPUMEHTHI (OTBITHI) U
5 clIy4yalHBIE COOBITHS 1 bubnmorexa HOK
i ' 04.10.2023 | https://m.eds00.ru/886514b4
DneMeHTapHbIe COOBITHS
(ucxoibI)
BeposiTHOCTE cityyaliHOTO
coObITHsl. BepositHOCTH
6 COOBITHIA B OTIBITAX C 1 bubnuotexa [JOK
PaBHOBO3MOXHBIMU 11.10.2023 | https://m.eds00.ru/886514b4
AIIEMEHTaPHBIMU
COOBITHSIMHA
BeposiTHOCTE cityyaliHOTO
7 coOpIThs. IIpakTHueckas 1 bubmmorexa TIOK
pabota P 18.10.2023 | https://m.edso0.ru/886514b4
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Onepanuu Haj

COOBITHSIMH:
nepeceycHue,
8 00beAMHEHHUE COOBITHH bubmorexa [JOK
A ’ 25.10.2023 |  https://m.edso0.ru/886514b4
IIPOTUBOIOJIOKHBIC
coObITHs. JlnarpamMmbl
Ditnepa
Onepanuu Haj
COOBITHSIMH:
nepeceycHue,
9 00beAMHEHHE COOBITHH bubmorexa LOK
A ’ 08.11.2023 | https://m.edso0.ru/886514b4
MIPOTUBOIOJIOKHBIC
coObITus. JlnarpaMMebl
Ditnepa
10 dopmyna cloKeHus bubnuoreka [IOK
BEPOSITHOCTEH 15.11.2023 | https://m.edsoo.ru/886514b4
VYc0BHAs BEPOSTHOCTb.
YMHOXEHUE
11 BeposTHOCTEH. JlepeBo bubmorexa LOK
P . i 22.11.2023 | https://m.eds00.ru/886514b4
CIy4aitHOTrO
IKCIIEPUMEHTA
Yc0BHAs BEPOSTHOCTb.
YMHOXEHUE
12 BeposTHOCTEH. JlepeBo bubmorexa LHOK
P . - AP 29.11.2023 | https://m.edsoo.ru/886514b4
CIIy9aifHOTO
IKCIIEPUMEHTA
YcnoBHas BEpOATHOCTb.
YMHOXEHUE
13 BeposTHOCTEH. JlepeBo bubmorexa [JOK
P . et 06.12.2023 | https://m.edso0.ru/886514b4
CIIy9aifHOTO
IKCIIEPUMEHTA
14 dopmyna NoaHOU bubmuoteka [IOK
BEPOSITHOCTH 13.12.2023 | https://m.edsoo.ru/886514b4
15 ®opmyna NoaHOU bubmmnorexka HOK
BEPOSITHOCTH 20.12.2023 | https://m.edsoo.ru/886514b4
dopmyiia MOJHOU
16 BePOATHOCTH bubnuoreka [IOK
) 27.12.2023 | https://m.eds00.ru/886514b4
HezaBucumele coObITHS
bubnunoreka LIOK
17 K
OHTPOIIbHas padoTa 10.01.2024 | https://m.edsoo.ru/886514b4
18 KombunaTopHoe npasuio bu6muoreka [IOK
YMHOKEHHS 17.01.2024 | https://m.edsoo.ru/886514b4
19 [lepectanoBKkU 1 bu6muoreka [JOK
dakropuan 24.01.2024 | https://m.edsoo.ru/886514b4
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bubnunorexa LIOK

2 4 i
0 Heo coteTatin 31.01.2024 | https://m.eds00.ru/886514b4
Tpeyronsuuk [Tackans.
21 ®dopmyna OnHOMA bubmorexa LOK
Py 07.02.2024 | https://m.edsoo.ru/886514b4
Herorona
bunapusbIii cinydaiiHbIi
OTBIT (MCIIBITAHKE), YCTIEX
99 u Heynada. HezaBucumele bubnuoreka [JOK
ucneltanus. Cepust 14.02.2024 | https://m.eds00.ru/886514b4
HE3aBHCHUMBIX UCIIBITAHUN
JI0 TIEPBOTO ycIexa
93 Cepust HE3aBUCUMBIX bubnuorexa [IOK
ucnbITaHuit bepuym 21.02.2024 | https://m.edsoo.ru/886514b4
Cepust HE3aBUCUMBIX
WCIIBITAaHUM.
24 [TpakTrueckas pabota ¢ bubmorexa HOK
P P 28.02.2024 | https://m.edso0.ru/886514b4
MCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIUIT
25 CrnyyaiiHas BeIM4MHA bubmorexa HOK
i 06.03.2024 | https://m.edsoo.ru/886514b4
Pacnpenenenue
26 BEPOSITHOCTECH. bubmmoreka [JOK
Huarpamma 13.03.2024 | https://m.edsoo.ru/886514b4
pacnpezeneHus
97 CyMMa 1 Ipou3BeICHIE bubmuoreka [IOK
CIIy4alHbIX BEJIMYHMH 20.03.2024 | https://m.eds00.ru/886514b4
28 CyMMa 1 Ipou3BeICHIE bubnmnorexa [JOK
CITy4alHbIX BEIMYUH 03.04.2024 | https://m.edso0.ru/886514b4
ITpumepsl
29 pacnpezneneHuii, B TOM bubmuoteka [IOK
YHUCJIE TEOMETPUIECKOE U 10.04.2024 | https://m.edsoo.ru/886514b4
OMHOMHUATIBHOE
ITpumepsl
30 pacnpezneneHuii, B TOM bubmuoteka [IOK
YHCIJIe TEOMETPUUECKOE U 17.04.2024 | https://m.edsoo.ru/886514b4
OMHOMUATIBHOE
31 [ToBTOpenue, o6o0IIeHNE bubmuoreka [IOK
U CUCTEMATHU3aILUs 3HAHUH 24.04.2024 | https://m.edso0.ru/886514b4
39 [ToBTOpenue, 06001IeHNE bu6muoreka [IOK
U CUCTEMAaTHU3aLMs 3HAHUH 08.05.2024 | https://m.edso0.ru/886514b4
33 HtoroBast KOHTpOJIbHAS bubmuotexa [IOK
pabora 15.05.2024 | https://m.edsoo.ru/886514b4
34 [ToBTOpenue, 060061IeHNE bu6nunorexa LIOK
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U CUCTEMAaTU3aIus 3HaHUU

22.05.2024

https://m.edso0.ru/886514b4

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabubie
padoThI

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aUs
3HaHUW. Cly4aliHbIE OIBITHI M BEPOSITHOCTU
ciny4alHbIX coObITH. Cepun HE3aBUCUMBIX
HUCTIBITAHU N

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHuil. Cly4yailHble ONBITHI U BEPOSITHOCTH
ciyyaiiHbIX coObITui. Cepun He3aBUCUMBIX
HUCIIBITAaHUI

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT
3HaHuil. Cly4yailHble ONBITHI U BEPOSITHOCTH
ciyyaiiHbIX coObITui. Cepun He3aBUCUMBIX
HUCIIBITAaHHUI

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHuil. C1y4yailHble ONBITHI U BEPOSITHOCTH
CIIy4aifHbIX coObITHI. Ceprun HE3aBUCUMBIX
HUCIBITAaHUN

[IpuMepsl NpUMEHEHHS] MATEMATHYECKOTO
O’KU/IaHus (CTpaxoBaHUE, JOTepes)

MaremaTnueckoe 0KHUAaHUE CYMMBbI
CIIyYalHBIX BEIUYUH

MaremaTuyeckoe OKHUIaHue
TEOMETPUUECKOTO M OMHOMHAILHOTO
pacnpeneneHui

MareMaTuyeckoe OKHUIaHHue
reoMeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeneneHun

Hucnepcust u cTaHAapTHOE OTKJIOHCHHE

10

Hucnepcust u cTaHAapTHOE OTKJIOHCHHE

11

I[I/ICHCpCI/II/I reoMCTpHUICCKOro u
OMHOMHMAIIBHOTO pacnpeaciiCHu-d

12

[TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHII



https://m.edsoo.ru/886514b4

13

3akoH OonpMxX yucen. BeiOopouHsblii
METOJ HUCCIIEOBaHUN

14

3akoH OonpmMxX yucen. BeiOopouHbIii
METOJ UCCIIEOBaHUMI

15

HpaKTI/ILIeCKaH pa60Ta C UCIIOJIb30BaHHUEM
QJICKTPOHHBIX Ta6J'II/II_I

16

HToroBast KOHTpOJIbHAS paboTa

17

IIpuMepsl HENPEPBIBHBIX CIIy4aiHbIX
BelIM4rH. OyHKIKS II0OTHOCTU
pacnpenenenus. PaBHomepHoe
pacrpeeseHue U ero CBOKMCTBa

18

[Ipumeps! HENMPEPBIBHBIX CIIyYaiiHBIX
BCJIMYHH. q)yHKI_[I/ISI IIJIOTHOCTHU
pacnpenenenus. PaBaomepHoe
pacnpenesieHue U ero CBOMCTBa

19

3agauu, NPUBOJAILKE K HOPMATbHOMY
pacripenenenuto. @yHKIMS IUIOTHOCTU U
CBOMCTBA HOPMAJIBHOT'O paclpeieeHus

20

HpaKTI/IquKaH pa60Ta C UCIIOJIb30BAHUECM
OJICKTPOHHBIX Ta6J'II/II_I

21

[ToBTOpeHME, 0000IIECHUE 1
cucreMaTH3anus 3HaHui. OnucarebHas
CTaTHUCTHKA

22

[ToBTOpeHME, 0000IIECHUE 1
cucreMaru3anus sganui. OnucareapHas
CTaTUCTHUKA

23

[ToBTOpenue, 0600IIEHUE U
cuctemaru3anus 3HaHui. OTBITHI C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMA
COOBITHSIMH

24

[ToBTOpeHue, 060061IeHUE U
cucTeMaTH3anus 3HaHui. OTBITH C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

25

[ToBTOpeHue, 06001IeHUE U
crucTemMaTu3alus 3HaHui. Beraucnenue
BEPOATHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB
(xoopauHaTHas NpsMas, 1epeBo,
nuarpamma Jusepa)

26

[ToBTOpeHwme, 0600IIEHNE U
crucTemMaTu3alus 3HaHuil. Beraucnenue
BEPOATHOCTEN COOBITHI ¢ MPUMEHEHUEM




dbopMy1 u rpadUIECKIX METOIOB
(koopanHaTHas npsAMas, AepeBo,
nuarpamma Jusepa)

27

[ToBTOpeHue, 06001meHNE 1
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

28

[ToBTOpeHme, 06001IeHUE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopmyn u rpadUUECKUX METOIO0B
(koopauHaTHas mpsMas, IepeBo,
nuarpamma Ditnepa)

29

[ToBTOpeHME, 0000IIECHUE 1
cucreMarusanus 3HaHui. CiyJaiiHble
BEJIMYMHBI U pacpeieleHUs

30

[ToBTOpeHME, 0000IIECHUE 1
cucremarusauus 3HaHui. Ciryyaiinbie
BEJIMYMHBI U paclpeaeieHus

31

[ToBTOpeHME, 0000IICHUE 1
cucTemMaTu3anus 3HaHuil. MaTtemaruieckoe
0KUJAHUE CIIyYallHON BEJIMYHHBI

32

[ToBTOpeHue, 06001IeHUE U
crucTemMaTu3alnus 3HaHuil. Matemarndeckoe
0KUJAHUE CIYYailHON BEJIMYHHBI

33

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpenue, 0600IIEHUE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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