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MMOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hadaiga MaTeMaTHIeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpa3oBanus. Peammzarusi mporpamMmbl OOSCIIEYMBACT OBJIAJICHHUE KITIOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
00pa30BaHMsl, IEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecreyruBaeT HHCTPYMEHTaJbHYI0 0a3y JUisi HU3y4eHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHHWE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllMecsl OBJIaJIeBalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas GopMyIUPYyeT CBOU JOCTHXKEHUSI B MaTEMaTUUECKOM opme.

Kypc anreOpsl u Hauan MaTreMaTUueCKOro aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHIUMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpaKTHBIMH UM JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPYET KPpeaTUBHOE W KPUTHUYECKOE MBITIUICHUE. B x0/1€ n3yueHus
anreOppl W Havall MATEMaTUYeCKOTO aHajiu3a B CTapllel IIKoJie Yydaruecs
MOJY4YalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH peaNbHbIX CUTYyalluid M HHTEpIpeTaluu
MOJIYYEHHBIX  pElIeHUH, 3HAKOMSTCA C  IOpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKEe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnamaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO



HAyYHOTO MHPOBO33PEHUS, TaK M dYepe3 CHenuduKy ydeOHOU NesaTeTbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHICHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTarT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hadyajia MaTeMaTUYECKOTO aHAJIN3a)» BKITIOYACT
CHEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JMHUU: «YHHCIa W BBIYUCICHUS,
«Dyukuuu  u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIIbHO-METOAUYECKUE JIMHUM H3Y4arOTCSd Ha NPOTSHKEHUU [JBYX JIET
oOy4eHHus B cTapuiel IIKOoJie, €CTECTBEHHO OMOJHSISA APYT Ipyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM TE€MaMM H  paszaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamiuecs OBJIaAeBalOT BCE Ooliee
IIUPOKMM MATEeMaTUYECKUM almapaToM, Y HUX MOCJIEeI0BAaTENbHO (popMUpyeTCs U
COBEPIIICHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEalbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJyYCHHBbIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEHICHUs CaMOCTOSTEIHHO CHOPMYITHUPOBAHHON
MaTEMATHYECKOM 3a/1aul, a 3aTEM UHTEPIPETUPOBATH MTOTYUECHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKAs JIMHUA «YHHClna U BBIYMCICHUS 3aBEpIIACT
dbopMHpOBaHE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedt mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJB30BaHUE PA3IMYHBIX (OpPM 3aluCH JEUCTBUTEIBHOTO YHCIIA, YMEHUE
pAllMOHATIBHO BBITIOJHATh JCHUCTBUSL C HUMH, J€JIaTh IPUKUIKY, OILECHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIAaMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
MCIMOJIb30BaHUS MAaTEMaTUUYE€CKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHMUIA.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MIPETYCMOTPEHO PEIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAUlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKIMNA C TTIOMOIIBI0 TIPOM3BOMHON, PENICHUHM TPUKIAAHBIX 33a/1ad U 3a7ad Ha
HAaXOXXJEHUE HauOOJBIINX W HAWUMEHBbINX 3HadeHud Qyukuu. JlanHas
colep)KaTeNlbHasl JIMHHUS BKJIIOYaeT B ceOs Takke (QopMupoBaHue yMEHUI
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, pPalUMOHAIBHBIX,



UppalMOHANIHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaKKe BBIPAKCHUH,
collepKaluX CTeneHn W Jiorapudmel. brarogaps m3ydeHuio anreOpamdecKoro
Marepuajiia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIJICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccyxJieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJAEC PABEHCTB M HEPAaBEHCTB. AjreOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKAa HAYKH.

CopnepxarenbHo-MeTOAMYecKass JuHUA «DyHKIMM W TpaduKu» TECHO
neperyieTaeTcs ¢ APyruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEIOBATEIbHOCTD W3Yy4YCHUS Marepuarna. Nzyuenue CTETICHHOM,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3aja4 U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToM OOJbIIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3sTUYHBIMU BEJMYMHAMH, KCCIIEIOBATh TMOJyUYCeHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXaTh 3aBUCUMOCTH MEXKIY BEJIMUYUHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHoW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYTI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYIMHBIX 00Y4YaroIIUMCsI, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCTh HUCCIEI0BATh U
CTpouTh Tpaduku (YHKIUH, ONpeAessITh WX HAWOONbIINE W HAWNMEHBIIIHE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Puryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH H
yCKOpeHusi TiporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJICJIeH pealbHBIX CHUTYyallui,
HaXOXXJICHUSl HAWJIYYIIETO pEIICHUsS B TMPUKIAIHBIX, B TOM YHCJE COIUAJIBHO-
SKOHOMMYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYE€CKOrO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-TOTHIECKOTO M KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HcKyccTBe. OOydaromuecs Y3HAIOT O
BBIJIAIONINXCST pe3yJibTaTaxX, MOJYYEHHBIX B XOJE€ Pa3BUTUS MATEMATUKU Kak
HayKH, U KX aBTOpax.

CopnepxaTeapbHO-MeToANYeCKast JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  DJJEMEHTAM  TEOPUUM  MHOXKECTB. [€OpEeTUKO-MHOKECTBEHHBIE



IPEACTABJICHUS MMPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaT€MaTHKU U MPEIJIararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €&
NPWIOKEHUH, OHH CBSI3BIBAIOT PA3HbIE MATEMAaTUYECKUE TUCUUILUIMHBI B €IHHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH $I3bIK COBPEMEHHOM MAaTeMAaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMAaTHUYECKOTO aHAIW3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTUYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYEeCKOro aHauu3a U
MHTEPHPETALNUN TOJyYEHHBIX PE3YNbTAaTOB. Takue 3ajaHus BIUIETEHBI B KaXAbIA
U3 Pa3JeNIoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISl peLeHUs] IPUKIIAAHBIX 3a1a4. 1Ipu penieHun peanbHbIX MPAKTHYECKUX 3aaad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BAaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHM3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Airedpa v Hagaia
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl W Havyal MaTEMaTHYECKOTO
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.
HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEIHETO OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUHUCKOTO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIIeYMBaeT OBJIAJICHUE KIIFOUCBBIMH KOMIICTCHITUSAMM,
COCTABJISIFONIIIMU OCHOBY JIJII CaMOPa3BUTHUSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO PAa3BUTHUS
JUYHOCTU 00YyHarOIIUXCsl.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca T€OMETPUM Ha YPOBHE CPEIHEro OOIIero
oOpa3zoBaHuss OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H



IPEIMETHBIX Pe3yJbTaTOB OOYYEHHUS T€OMETPUM B HAIMpPaBICHUH JTUYHOCTHOTO
pa3BUTUs OO0ydYaronmxcs, (QOPMHUPOBaHUS (PYHKIIMOHAIBHONH MAaTeMaTHYEeCKON
TPaMOTHOCTH, U3YYCHHUS APYTUX yUYEOHBIX AUCUUILINH. PazButue y oOydarommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
aOCTpaKkIIfii, COOTHOIIEHHH PEAIbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAyKOW SBJICHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUYalllMXcsl, a TaKkKe KauyeCTB MBIIUJICHUS, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHsA, TaK Kak OOECHeYMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYarOIUMUCS
MOHATHUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IIETIOYKU JJOTHICCKUX YTBEPIKICHUIN
B XOJI€ pCIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesITeNbHOCTH uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIHENTHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENBLHOCTH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIUHSAET pa3Hble BUABI y4EeOHOM U TPYIOBOM NEATEIHHOCTH,
SBIISIETCS OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3ajadya (GOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICEHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUUECKOU JEATETHHOCTH 110 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBOeHMs MporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a3z0BOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
WCMOJIb30BaHUSA CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCHUCTBUM,
CHeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30BaHUsI
0 CTICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHUEM IT'€OMETPHUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YypOBHE NIpeAHAa3HAdYeHa JIsl
OOyYarOIMXCs CPEIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPyAHCHUM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazom, oOydarommuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTUYeCKHUE YMEHHS, CBSI3aHHbBIC
COo crneuu@uKod TeoOMEeTpUHM U HEOOXOAUMBbIE [JIsi >KM3HM B COBPEMEHHOM



obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHUIO OoJjee
riyO0OKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHON JACSITETbHOCTH.

JlocTmKeHHe LelnM OCBOECHHS IPOrpaMMbl OOECIIEUMBACTCS PpEILICHUEM
COOTBETCTBYIOIIMX 3aj1ad. IIpuopureTHpIMM 3ajayaMu  OCBOEHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

o (opMupoBaHHE TPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI 1 OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opMHpOBaHME MPENCTABICHUS O MHOIOIPAHHMKAX M TejJaxX BpallleHUs
KaK O BaXHEHIIMX MAaTeMATHYECKUX MOJEISX, MMO3BOJSIOIINX ONKCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOUIEro MUPA;

e (opmMupoBaHuMe yMEHHs pacno3HaBaTb Ha YepTEXKax, MOJCISIX U B
peaIbHOM MHMPE MHOTOI'PAHHMKH U TeJla BPALCHUS;

e OBJIaJICHUE METOJIaMHU PEIICHUS 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATh OCHOBHBIMH TMOHSTHSIMH O
MHOTOIPAaHHHUKAX M TEJaX BPALLECHUS U UX OCHOBHBIMU CBOICTBAMH;

e OBJAJCHUE  aANTOPUTMAMM  pEUIEHUS  OCHOBHBIX  THIOB  33J]1ay;
dopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHHs B XOJi€ PEIIEHUs CTEPEOMETPUYECKMX 3aJady W 3a7ad C
MPaKTUYECKUM COIEPKaHUEM;

e pa3BUTUE  UHTEIUIEKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, I03HAaBaTEIbHOM  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIILICHUS;

e (opmupoBaHue GyHKIIMOHATBHOMN TPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHUE Paclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M MpPHU U3YyUYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh KX Ha S3bIKE
Ir€OMETPUU U CO3/1aBaTh FTEOMETPUUYECKHUE MOJIETU, TPUMEHSATH OCBOCHHBIM
r€OMETPUYECKUN ammapar Juisl pPEelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, MHTEPIIPETUPOBATHh U OLIEHUBATH ITOJIYYEHHBIE PE3YIIbTATHI.

OTIUYUTENEHOM OCOOEHHOCTHIO MPOTPaMMbl SIBJISIETCSl BKJIIOUEHHE B KYPC
CTEpEOMETPUM B Hayalle €ero Hu3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO NO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJAPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3yYEHUIO IPEIMETA.



[Tpenmourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOYy OOyUYEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCs B Kypce CTEPEOMETPUHM IPOBOAMUTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEPUPOBAHUE
IPOCTPaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a MPOBOAMTCA C OMOPOW Ha
HArJSAHOCTh, @ ONEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHNU.

OcHoBHBIE cozepikarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «lIpsiMple U INIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenensieTcs He TOJbKO IO COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOyueHusl Ha YpOBHE CpeJIHEro o0Iiero oopa3oBaHusl.

Conepxxanue o0pa3oBaHHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO TojaM OOy4YeHus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO M MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuiupsis U
yrayOnsis €€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha n3yuenne reomerpun orBoaures 2 daca B Henemo B 10 kimacce n 1 gac B
Hezemo B 11 kmacce, Bcero 3a iBa rojga ooydenust - 102 yueOHbIX yaca.
MMOACHUTEJBHASA 3AIINCKA

PabGouas mnporpamma yueOHOro kypca «BeposiTHOCTh U CTaTHUCTHKa»
6a3oBoro ypoBHs misi oOydaroruxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepabHOTO  TOCYAApCTBEHHOTO 00Opa30BATEIBHOTO CTaHAApTa CPEIHEro
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMIA POCCUHCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CTI€UMBAET OBJIAJCHHE KIIIOUEBBIMU
KOMIETEHIUSIMHA, COCTABJIAIOIIMMU OCHOBY JJII CaMOPA3BUTHUS U HEMPEPBHIBHOTO
o0pa30BaHMsl, IETTOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHUA JUYHOCTH OOYJAIOIIIUXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA



Y4eOupii Kypc «BeposSTHOCTh W CTAaTHCTHKa» 0a30BOTO YPOBHS SIBIISCTCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOW miKkoibl. Kypc mpemHaszHaueH myis (GOpMUPOBAHUA y OOyUYaIOIIUXCS
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEHW Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4alHBIX COOBITHM, BEIUYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi MPEACTaBICHUS YYallUuXcs O
METOJAX UCCIEAOBAaHNS U3MEHYMBOTO MUPA, Pa3BUBAECTCS IIOHUMAHNE 3HAYUMOCTH
U OOIIHOCTM MaTEMaTUYECKUX METOJOB TMO3HAHUA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJICHO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEKIYy HUMHM Ha BAaXKHBIX IPUMEPAX, CIOKETBI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CICAYIOIINE OCHOBHBIE coJiepkKaTeabHble JHUHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro d4actb Kypca 3aHMMaeT M3y4€HUE TE€OMETPUYECKOTO W
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBhIBHBIMU aHaJIOraMH
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMU.

Copepxxanne nuHuM «CroydailHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TIPEJICTABICHUNA O pacHpeliesICHUU BEPOSTHOCTEH
MEXy 3HAUYCHUSIMHU CIIYYalHBIX BEJIMYMH, a TAKXKE dTa JIMHHUS HEOOXOJIMMa Kak
0aza s W3ydyeHHs] 3aKOHAa OoNbIIKMX uucenl — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOLIEr0 B MPUPOJE U OOIIECTBE U HMMEIOLIET0 MaTEeMaTUYECKYIO
dbopmanuzamnuio. CaMm 3aK0H OOJBIIMX YHCEN MpeasiaraeTcsi B 03HAKOMUTEIBHOM
dbopMe ¢ MUHMMAaJIbHBIM HUCITOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMH  CIYyYalHBIMH  BEJIUYMHAMH,
AKIIECHTUPYIOT BHMMAaHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYECHHH CIIyYalHbBIX
SBJICHMA C MOMOIIbIO HENpPepbIBHBIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJENSETCA
MMOKA3aTEJIbHOMY M HOPMAJIbHOMY PACIHpENECIEHUSAM, MPU ATOM MPEANOIaracTcs
O3HAKOMHTENIFPHOE M3y4eHHE MaTepuaiga 0e3 J0Ka3aTelIbCTB IMPUMEHSIEMBIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha n3ydenue kypca «BeposSTHOCTb U CTaTUCTUKA» Ha 0230BOM YPOBHE OTBOIUTCS
1 yac B HeIGNIO B TE€UEHUE KAXOT0 TojJia 00yueHusl, Bcero 68 yueOHbIX 4acoB



COAEPKAHUE VYYEBHOI'O KYPCA «Aaredbpa wum  Hayaja
MATEeMATH4YeCKOIr0 aHAJIM32»

10 KITACC

Yucaa v BBIYMCICHUA

Pannonansabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu.  ApudMeTHUYecKue  Oomepanud  C
palMOHAIIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenne
Ipo0ell U MPOUEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IuYHbIX OTpacien
3HAHUU U PEATIbHOU KU3HU.

JlerictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepauud € JEUCTBUTEIbHbBIMU yuciamu. [lpuOnmxEénnbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BBIYACICHHN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas ¢opma  3amucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue —moaxondmedl  (opMbl  3amMcu
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

Apudmernuecknuii  KOpeHb  HaTypaJbHOW  cremeHd.  JleWicTBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETpHUUECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Merton uHTEpBANIOB.

Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeEHNE ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U pealbHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkIus, crnocoOwl 3amaHust GyHknuu. ['paduk  PyHkuu. BzaumuO
oOpaTHble PYHKIINU.

OO6unactb ompeneneHuss U MHOKeCTBO 3HaueHui pynkuuu. Hymu QyHkiuu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas QpyHKUMS C HATypaJbHBIM U IIeNIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuyeckass OKPYXKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHWE mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAHUS PeaIbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKuM. MakcumMyMbl M1 MUHUMYMbl (QyHKuu. HauOosbliee M HauMmeHbllee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB (GYHKIHUHN 7S pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudecknii u  QU3NYECKUH  CMBICIH
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbospIIero 1 HauMEHbIIEro 3HaueHus: QyHKIUN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuyeckuid W (Qusnyeckuili cMmbIici. Bwrancnenue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.

COAEPKAHUE YYEBHOI'O KYPCA «I'eomerpus»
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOEe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKANOIIUECS,
IapajulesibHble M CKpeluBarommecs npsmele. [lapajuiensHOCTE NpsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIBbHBIE IPsAMBIE B MPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSMBIX; NAPAJUICIBHOCTh MPSIMOU Y IUIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; Yrod MEXAy MNpsIMBIMA B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: [apajljieabHbIC IIJIOCKOCTH; CBOMCTBA
napajulenbHBIX TIockocTel. Ilpocteiimime mpocTpaHcTBeHHBIE (UTYpPHI  Ha
IUIOCKOCTH: TETPadp, KyO, mapayjieenunea; IoCTPOCHHE CEUSHHI.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIEIAbHBIE W IEPHEHIUKYJISPHBIE K IINIOCKOCTH,



IIPU3HAK NEPHEHAUKYJISAPHOCTH MNPSIMOM M INIOCKOCTH, TEOpeMa O MPSAMOMN
NEPIECHINKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yIJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEH: TNPHU3HAK  NEPHEHIUMKYJSIPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHEeHIUKYIIsIpax.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHMKY; pa3BEPTKAa MHOrorpasHuka. [lpusma: n-yronapHas
IpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuieNenunes] U ero cpoicrsa. Ilupamupa: N-yronsHas nupamMuaa, T'paHd U
OCHOBaHHUE MUpaMUbl; OOKOBAsI U MOJIHAS OBEPXHOCTh MUPAMMUIbI; IPABUIIbHAS U
yced€éHHas NHUpaMuaa. OJJIEMEHTBl Npu3Mbl W nwupamuiabl. lIpaBuibHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIDAHHUKA; MPABUJIbHASA NPU3MA U
IIpaBWJIbHAS IHMPAMHJA; NPABUIIbHAs TPEYroJibHAs INHUPAMHUAA W TPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonekasip u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapajuleIeHnuIenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU TPHU3MBI,
IUIOIIAJh OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM MNUpPaMUBbI,
TeopemMa O IUlom@aan yceu€HHOW mnupamuasl. [lonstue 006 o00BEMe. OOBEM
MAPAMU/IbI, TPU3MBI.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

11 KIIACC

Tesia Bpamenus

HummHapuyeckas MMOBEPXHOCTb, oOpasyromue HWIAHAPUIECKOU
MMOBEPXHOCTH, OCh UWJIWHAPUYECKOW TMOBEPXHOCTHU. LlunmHap: oOCHOBaHUSA W
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IUIOMaAb OOKOBOW U TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yronue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH moBepXHOCTH. KOHYC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi



U OCh, IUIOWAAb OOKOBOM U TIOMHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, ITAAMETp; IJIOMAIL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue cepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
JI011aab Chephl.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka munHapa 1 KOHycCa.

KomOunHanuu Ten BpalieHuss W = MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIIeHUs.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 06 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€. OO0BEM UMIMHIpA,
KoHyca. O0BEM 11apa U mIomaab chepsl.

[Togo6ubpie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TT0I00HBIX TEJI.

Ceuenuss mwiMHApa (MapaJUleIbHO M TEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajieIbHO€ OCHOBAaHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4Kciio. Pa3noxkeHune BeKTopa mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMpaBUJl JEUCTBUU C BekTopamu. lIpsamoyrospHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToll Mexay BekropamMu. CKalspHOE NPOU3BEICHHE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMU U TJIOCKOCTAMHU. KOOpArMHATHO-BEKTOPHBIM
METOJI TIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.

COAEPKAHUE YYEBHOI'O KYPCA «BepofiITHOCTb M CTATUCTHUKA»

10 KUIACC

[IpencraBnenne MaHHBIX C TIOMOIIBIO Tabnmui, u guarpamm. Cpemnee
apupMeTHIeCKOe, MeIruaHa, HauOoJIblllee W HAUMEHbIIEE 3HAYCHHUS, pa3Max,
JUCTIEPCHS M CTAHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHbIE
coObITHs (ucxobl). BepostHOCTh ciydaitHOro coObITHs. bim3ocTh 4acToThl |
BeposiTHOCTH ~ coObiTmii.  Cily4aifHble  OMBITBI  C  PAaBHOBO3MOKHBIMU



AIIEMEHTAPHBIMUA  COOBITHSIMU.  BeposiTHOCTH  COOBITMI B ONBITax C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepatuu HajJ COOBITUSMU: NepecedeHne, 00beAMHEHUE, TPOTUBOIIOIO0KHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

Komb6unaropnoe npaBusio ymHoxeHus. [lepectanoBku u axropuan. Yucmo
coueranuil. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumsie
ucnbeiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUI bepHyIum.

CnyvaitHags  BennunHa. Pacnpenenenne  BeposAtHocTte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, JUCIIEPCHs] W CTAaHJApTHOE OTKIOHEHME. [Ipumepsl mnpuMeHeHUs
MaTeMaTUYECKOr0 OXKWIAHUs, B TOM YHUCIE B 3aJayax U3 IOBCEIHEBHOW >KU3HU.
Matematuyeckoe oxugaHue OWHAPHOW Cly4yalHOUM BeNIWYWHBI. MaTemaTtndeckoe
OKMJIAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremaTudeckoe OXUAaHue |
JUCTIEPCUsi TEOMETPUYECKOTO U OMHOMUAJILHOTO pacpeIeIeHUH.

3akoH OOJBIIMX 4YHCET U €ro pojib B HayKe, MPUPOAE U OOIIECTBE.
Bb100po4HBIN METO/1 MCCTEA0OBAHMIA.

[Ipumepsl HENpephIBHBIX ClOydauHbIX BeaudyuH. [loHsATHE O IIOTHOCTH
pacnpeneneHus. 3agaqu, IPUBOIAIIME K HOPMAJIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PacCIIpEEIICHUN.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCsl KAaK aKTUBHOIO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHHEM
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

DCTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOlseMm;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpOM KakK CpEICTBOM TMO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJICAWe20  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4e€CKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNILHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

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

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3NIMYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATh HaJIE)KHOCTD uH(popManuu o CaMOCTOSTEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbI, pelIaeMoi 3aJ1auM, BbICKAa3bIBaTh UAECH, HALIEJICHHBIE HA TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

GopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW HMH(OpMALIUU.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTATOB JIEATEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpPOBHE CpEIIHEro OOIIEro 0Opa30BaHUsS JOJDKHO 00ECIeurBaTh JOCTHXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEILHBIMU YUCIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3aJ1a4 U3 pa3IMuHbIX 001acTell HAayKU U PEaJIbHOM JKU3HHU.



MopenupoBaTh peallbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMH: (YHKIMS, CIIOCOOBI 3a1aHus (PyHKIUHU, 00IacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonps3oBath rpaduku pyHKUNN AJI pelIEHUs] ypaBHEHUH.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BhIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUU.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar sl  ONUCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad U3 APYTUX Y4eOHBIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpEEIICHHUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOorapu(M UYWCIa, NECATUYHBIE W HATypalbHBIC
Jorapu@mel.



YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoInonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHHUM, COAEpKAUIUX JIOorapuMbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxoauTe pemenust MpoCcTERIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHECHMS, HEPAaBEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3a/1a4H,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUS (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIMH IS WCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



HaxoauThs mepBooOpa3HbIe 3JeMEHTApHbBIX (DYHKIWN; BBIYHCIATH MHTETPAIT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarhe npukiagHple 3aJaqd, B TOM YHUCIIC COIMAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.

HPEAMETHBIE PE3YJIBTATDI yueOnoro kypca «I'eomerpusp»
10 KUIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEILICHUH
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATHAMU: NAPALUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo BYrpaHHOTO yTjia; JIMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpallyCHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (IMpamMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUMKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OnepupoBaTh MOHATUSAMHU: CEKYILAs JIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YS METO/ CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHU3Y.

Pemars 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
aJIrOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl IPU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIJIOB MEXAy



CKPENIUBAIOIUMHUCS TPSIMBIMH, MEXIYy TNPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Beraucisate 00BEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh W
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh W HHTECPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexkax U
pUCYHKaX.

[IpumeHATh TeoMeTpudeckue (aKThl ISl PEIICHHS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIAraroIINX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TIPpUMEPH MATEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MpUPOIE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IprMeHSTh TOJTyYCHHBIC 3HAHMS Ha IMPAKTHUKE: aHAJIU3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE ITOMCKA PEIICHHS
MaTeMaTUYeCKh CPOPMYITHPOBAHHONW TPOOJIEMBI, MOJCIHPOBATH pEaTbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPHUUCCKUX BEITUYHUH.

11 KJIACC

OmnepupoBaTh TMOHSATHSAMHU: WIMHIPHYECKAs ITOBEPXHOCTh, 0OO0pa3yrolue
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHWYECKas  IMOBEPXHOCTH,
o0pa3ymire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IMUIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpallleHUsI.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CerMEHTA; IIapOBOM CJIOM, OCHOBaHHME IAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
1aPOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIANM  TOBEPXHOCTEM Ten  BpallleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyI.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy u
ONKCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpaIllCHUS.



BBIYUCHATE COOTHOIIEHUS MEXAY IUIONIA[sIMUA MOBEPXHOCTEW U 00BEMAMHU
0/TOOHBIX TEJI.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXAY
BEKTOpPaMH, CKaJIsIpHOE NPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAIbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAHUHAT.

[TpumensTh TeomeTpuueckue (HaKThl i1 PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocremme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha [0OKa3aTeslbCTBO MATEMAaTHYECKMX OTHOLICHUW W
HAXO0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WM alropuT™MaM, MPUMEHsIS
V3BECTHBIE METO/IbI IIPU PELICHUM CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaATs mOpocTEdlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKALIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUS B IPOLIECCE IIOUCKA PEIICHUA
MaTeMaTHYeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEIUYUH.



NPEAMETHBIE PE3YJIBTATBI y4eoHoro kypca «BepossiTHOCTL ©
CTATHCTHKA»

10 KITACC

UuTaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HANMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOE
coOBbITHE, DJIEMEHTapHOE COOBITHE (AJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OMbBITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
HKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOKHOE JAHHOMY  COOBITHIO;
I0JIb30BaThCS AuarpaMMamMu Jiliepa U GpopMyJIoN CII0KEHUS BEPOSATHOCTEN NpHU
pelIeHny 3a1ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMpaBUIIAa YMHOXKXEHHS, C MOMOIIbIO JepeBa
CJIy4alHOTO OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PELLICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CllydailHas  BEJMYMHA,  PACIPEICICHUE
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAUYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO I C IIOMOIIBIO TUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOIUTH IPUMEPHI,
KaK IPUMEHSETCS MATEMATUYECKOE OXKUIAHUE CIIYYaMHOW BEJIMYMHBI HAXOIUTH
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

Hmeth nipeAcTaBieHe O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PaCIpeICICHUN.






TEMATHYECKOE ITNTAHUPOBAHMUE y4e6HOro kypca «AJiredpa 1 Hauaja MaTeMaTHYeCKOIr0 AaHAJIHM32»
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




TEMATHYECKOE IINTAHUPOBAHMUE y4e6Horo kypca «I'eomerpusi»

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MPSMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpoabnbie IIpakruueckue p
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Temna Bpamenus 12
OOBEMEBI TN 5
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10
[ToBTOpeHue, 06001EeHNE, 7
crcTeMaTH3aIus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
TEMATHUYECKOE IINTAHUPOBAHUE y4e0HOro kypca «BeposiTHOCTb U CTATHCTHKA)
10 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHUe pa3esioB H TeM undpoBbIe
Ne ni/m P Kourpoabubie IIpakTHyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
[TpencraBieHre JaHHBIX U OTHCATEIbHAS 4
CTaTHCTHKA
CrnyJaiiHbIC OTIBITHI M CITydaiiHbIE COOBITHSI,
OTBITHI C PABHOBO3MOKHBIMU 3 1
DJIEMEHTAPHBIMH UCXOaMHU




Onepanuu HaJ COOBITUSIME, CIIOKEHUE
BEPOSATHOCTEH

YcnoBHas BEpOSITHOCTB, IEPEBO
4 CJIy4aifHOTO OIbITa, POpMyJIia OTHON
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITHIT

DneMeHTbl KOMOMHATOPUKH

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

CHy‘lafIHHe BCIIMYHHBI U PACIIPCACICHUA

0 N o ol

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

oo W M

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 MaremaTH4yecKoe OKHUIaHUE CIy4YaiHOM 4
BEJTMYHUHBI
5 HHCHGPCHjI Y CTaHJApTHOE OTKJIOHECHHE 4 1
CIIy4aiiHOM BEJIMYUHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
5 HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpEHME, 0606HICHI:IG u 19 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHMUE yuye0HOro Kypca «Ajaredpa 1 Ha4ajia MATEeMATHYECKOr0 AHAJIN3a»
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO)KeCTBO, OorIepanr Haa MHOXKCCTBaAMU.

Huarpammel Ditnepa—Benna
Panmonaneubie yncia. OObIKHOBEHHBIE U

JECATUYHBIC IPOOH, TIPOLICHTHI,
OCCKOHEYHBIC MTEPUOIUUSCKHE TpoOH

04.09.2023

05.09.2023

Apudmerndeckue onepauu ¢
palnOHaJIbHBIMHA YUCJIAMHU,
npeoOpa30BaHUs YHCIOBBIX BEIPAKEHUN

11.09.2023

[Ipumenenue apobeii u NPOLEHTOB IS
penieHus NPUKIAaHbIX 3314 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU
KU3HU

12.09.2023

[Ipumenenue apobeii 1 IPOLEHTOB IS
penieHus MPUKIAgHbIX 33/1a4 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU
KU3HU

18.09.2023

JleficTBUTENbHBIC YKCla. PaliioHaabHBIE
HWppalMOHAIIbHBIC YKCIia
Apubdmerndeckre onepanuu ¢
JICUCTBUTEIILHBIMHU YMCIIaAMHU

19.09.2023

25.09.2023

[TpubnuxE€HHBIE BBIYUCIIEHNUS, TIPaBUIIa




OKPYTJICHHUSI, TPUKUJIKA U OLICHKA
pe3ynbTaTa BhIYUCICHUN

26.09.2023

ToxxmecTBa U TOXKIECTBEHHEIE

npeoOpa3oBaHus 02.10.2023
10 %
paBHEHUE, KOPEHb YpaBHEHUS 03.10.2023
11 HepaBeHncTBo, perieHre HepaBeHCTBA
09.10.2023
12 M
€TOJ UHTEPBAJIOB 10.10.2023
Pemienue nenbx U 1poOHO-paIMOHAIBHBIX
13 .
ypaBHEHU U HEPABEHCTB 16.10.2023
KonTponbHas padota no teme "MHoxecTBa
14 7 .
paMoOHANBHBIX U AEHCTBUTEIHHBIX qncen" 17.10.2023
PanmonanbHble ypaBHEHHs 1 HEPABEHCTB
15 OyHKIMA, CTIOCOOBI 3aaHus (DYHKITHH.
B3aumHo oOpaTHble QyHKIIUN 23.10.2023
I'padpux ¢pynkumu. O6nacts onpeneneHus
16 i .H
Y MHOXXECTBO 3HaueHu ¢pyHkuuu. Hymnn 94.10.2023
¢bynknuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA
17 ys .
€THbIC U HEeU€THbIC (PYHKIIUH 07.11.2023
CreneHsn ¢ LEJIbIM IT0Ka3aTeJIeM.
1
8 CTle,ZIapTHaSI (dhopma 3ammcu 13.11.2023
JIEWCTBUTEIILHOTO YHCIIa
Hcnonb3oBanue moaxoasmeit popmbl
1 .
9 3aITUCH JIEHCTBUTENBHBIX YUCEI IS 14.11.2023

PEIICHUA MPAKTHYCCKUX 3a/1a4 U




MMpCACTABJICHUA NAHHBIX

CrenenHast GyHKIIUS C HATypalIbHBIM U

20 1IeTbIM TIoKa3aTesieM. E€ cBolicTBa u 20.11.2023

rpaduk
21 Apudmerndeckuii KOpeHb HATypaIbHOMN

CTEIIEHU 21.11.2023
99 Apudmernieckuil KOpeHb HaTypaTbHOU

CTETICHU 27.11.2023
93 CaoiicTBa apu(hMETHIECKOTO KOPHS

HaTypaJbHOW CTENEHU 28.11.2023
24 CpoiicTBa apu(PMETHICCKOTO KOPHS

HATypaJIbHOM CTETEeHU 04.12.2023
o5 CaoiicTBa apu(hMETHIECKOTO KOPHS

HaTypaJbHOW CTENEHU 05.12.2023
26 JleiicTBHsI ¢ apu)METHUSCKUMU KOPHSIMH

N—oi1l cTeneHn 11.12.2023
97 JleiicTBusl ¢ apu)METUUECKUMU KOPHSIMH

N—oil cTeneHun 12.12.2023
28 JleiicTBUsI ¢ apuMETUUECKUMU KOPHSIMH

N—oi1l cTeneHn 18.12.2023
29 JleiicTBust ¢ apu)METUUECKUMU KOPHSIMH

N—oi1l cTeneHn 19.12.2023
30 JleiicTBusl ¢ apu)METHUECKUMU KOPHSIMH

N—oil creneHun 25.12.2023
31 Pemrenne nppanoHanbHBIX YpAaBHEHUN U

HEPaBEHCTB 26.12.2023
39 Pemenne uppannoHaibHBIX YpaBHEHUH U

HEPaBEHCTB 09.01.2024




Pemienue nppanroHanbHbIX YpaBHEHUN U

33 HEPaBCHCTB 15.01.2024
34 Pemrenne nppanoHaIbHBIX YPABHEHUN U
HEPaBEHCTB 16.01.2024
35 Pemienue nppanyoHaabHbIX YpaBHEHUN U
HEPaBCHCTB 22.01.2024
KonrponsHas pabora o teme
36 "ApudmeTrndeckuit KOpeHb N—0i CTETIICHHU.
WppanmonansHble ypaBHEHUS U 23.01.2024
HepaBeHCTBA"
37 CoiicTBa u rpaduk KOpHS N-0if CTETIeHN 99.01.2024
38 CoiicTBa ¥ rpad K KOpHS N-Oi CTENeHH 30.01.2024
39 CuHyc, KOCUHYC U TAaHT€HC YHUCIIOBOTO
apryMeHra 05.02.2024
40 CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO
aprymeHTa 06.02.2024
41 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHUCJIOBOTO apryMEHTa 12.02.2024
42 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa 13.02.2024
Tpuronomerpuveckast OKpy>KHOCTB,
43 OTIpeJIeIeHue TPUTOHOMETPHYECKUX
q)yixlimﬁ ‘—II/ICJ‘I(I;)BOFO apryTnI/)IeHTa 19.02.2024
Tpuronomerpuieckas OKpy>KHOCTb,
44 ONpeIeIeHUE TPUTOHOMETPUYECKHUX 90.02.2024

(GYHKIUI YMCIOBOTO apryMeHTa




45

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

26.02.2024
46
OCHOBHBIC TPUTOHOMETPUYECKHIE (POPMYJIBI 97 02.2024
47 O
CHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 04.03.2024
48 O
CHOBHBIC TPUTOHOMETPUYECKUE (HOPMYIIBI 05.03.2024
49 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
BBIpAKEHUN 11.03.2024
50 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX
BBIpKCHUI 12.03.2024
51 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX
BBIpAKEHUN 18.03.2024
59 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX
BBIpAKEHUN 19.03.2024
53 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHUN 01.04.2024
54 P i
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHEHUI 02.04.2024
55 P i
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHEHUI 08.04.2024
56 P 7
eIICHNEe TPUTOHOMETPHYECKUX YPaBHEHUH 09.04.2024
57 P i
CIICHNE TPUTOHOMETPHUYCCKUX YPaBHEHUI 15.04.2024
58 PelieHre TpUrOHOMETPUYECKIX YpaBHEHUMN

16.04.2024




59 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU 1 99 04.2024
KonTponbras pabota mo teme "dopmyIisi
60 TpI/IFOHOMe'TpI/II/I. TpuronomeTpudeckue 1 93.04.2024
YpaBHCHHUS
[TocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMS
61 [IOCJIEOBATEIHHOCTEN. MOHOTOHHEIE 1 97 04.2024
ITOCJIeI0BATEILHOCTH
ApudmeTrueckas U TeOMETpUYCCKas
62 mporpeccuu. Vcrnonp3oBaHue Mporpeccun 1
JUTSL pEIIEHUs PeabHBIX 3a]1a4 06.05.2024
MPHUKJIAHOTO XapaKTepa
beckoHeuHO yObIBaromasi reOMETpUICCKast
63 nporpeccus. Cymma O€CKOHSYHO 1
ygLIBI:lI-OH_[eﬁ Fe}i)MeTpH‘leCKOI;'I MIPOrPeccuu 07.05.2024
64 dopmyria CIOKHBIX TTPOIEHTOB 1 13.05.2024
65 dopmyra CIOKHBIX MPOLIEHTOB 1 14.05.2024
O0001enue, cucTeMaTH3allks 3HaHUH 3a
66 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTro 1
anamm3a 10 knacca
67 Hrorosast koHTpopHAs paboTa 1
O0001enue, cucTeMaTH3allds 3HaHUH 3a
68 Kypc ajareOpbl ¥ Hadal MaTeMaTHIeCKOTO 1
anamm3a 10 knacca
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa cTeneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
paloHaIbHbIE CTETICHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX
palroHaIbHBIE CTETICHH

IToka3zaTennHEIC YpaBHCHHA U HCPABCHCTBA

© 0 N O

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U
rpaduk

A

12

KonTposabHas padora no teme "Crenens ¢
PalMOHATILHBIM [TOKA3aTEIEeM.
[TokazarenpHas ¢hyakums. [TokazarensHbIe
YPaBHEHHU U HEpPAaBEHCTBA"

13
14

Jlorapudm uucna

JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX
JorapudMbl

18 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX
JorapuMbl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpadUKu

26 Tpuronomerpuyeckue QyHKINU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne QyHKINU, HX
cBOIicTBa U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX

cBOIicTBa U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKHX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHnast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBa. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoaHas GyHKINU

38 [TpousBoHas GpyHKIMH

39 ['eomeTpuyeckuit 1 GU3NIECKUIl CMBICI
MIPOU3BOAHOMN

40 I'eomerpuueckuii u puznIECcKHii CMBICIT
MIPOU3BOAHOM

41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN

42 [Tpou3BoHBIE I€MEHTAPHBIX (PYHKUINN




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
YacTHOTO (DyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne Npou3BOIHOM K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenrne HanOoIbIIero 1 HANMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3HaueHus QYHKIUU HAa OTPE3Ke

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

54 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO

3HaueHusl QYHKIUU HAa OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpoLIecca, 3aJJaHHOTO (popMyoi
WM TpaduKoM

57 KonTtponbHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

50 WuTerpain, reomeTpudeckuil U GU3nIecKuit
CMBICIT HHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICIT HHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICII HHTETpajIa

63 Brruucnenue nnTterpana no gpopmyie
Herorona—Jleiibaumna

64 Brruucnenue unTerpana no gopmyie
Herorona—Jleiibaumna

65 Brruucnenue unTerpana no gopmyie
Herorona—JleitOnuma

66 Brruucnenue nunTerpana no gpopmyie
Herorona—Jleiibaumna

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO




CUCTEMBI JINHEVHBIX YPaBHEHUU

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpaBHEHUN U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIEHUs] ypaBHEHUI U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILICHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTponbhas pabota no teme "MUuterpan u




ero npuMeHeHus. Cucremsl ypaBHEHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peanbHOM KU3HU

80 HatypasibHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

81 Harypasnbnbie u 1iesibie yucia B 3aja4ax u3
pEabHOM KU3HU

82 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LETBIX YHCET

84 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

85 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHUNA. Y paBHEHUS

86 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AITUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

01 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui. HepaBeHncraa

94 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. HepaBeHcTsa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuW. CucTeMbl ypaBHECHUH

9 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJIBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTH3amus 3HaHUH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTUIeCKOTo 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTOo 1
ananuza 10-11 knaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHME yuyedHoro kypca «I'eomerpus»
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE

padoTshI padoThI pecypest

OCHOBHBIC TIOHSATHSI CTEPEOMETPUH: TOUKA,
npsiMasi, IJI0CKOCTh, IPOCTPAHCTBO.
IIpaBuiia n300pakeHus Ha PUCYHKAX 1
P P 2 prey 06.09.2023
U300paKeHHSI IIIOCKOCTEH, MapauIeIbHBIX

IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
MepeCceKaOIIMecs MpsiMasi U TIOCKOCTh 07.09.2023

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
NepeceKarImecs npsmasi ¥ IIOCKOCTh 13.09.2023

3HAKOMCTBO C MHOTOI'paHHUKAMH,

n300pakeHre MHOTOTPAHHUKOB Ha 1
P P 14.09.2023
pI/ICYHKaX, Ha HpOCKHI/IOHHI)IX qepTemax

HavanbHble cBeieHus 0 KyOe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus 1 90.09.2023

MHOTI'OIrpaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BépTku U Mozenu. CedeHus 1 91.09.2023

MHOTI'OI'paHHUKOB
[TousiTue 00 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX

27.09.2023




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX

28.09.2023

TToHsaTHEe 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

04.10.2023

10

11

12

13

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

B3anMHoOe pacnonoxeHue npsMsIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILIUBAIOIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB MIpsAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBE: MMApaAJUICIBbHBIC ITPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTD TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MPpsAMBIX U IJIOCKOCTEHN B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

05.10.2023

11.10.2023

12.10.2023

18.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

19.10.2023

15

16

VYros Mexay NpsIMBIMU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

25.10.2023

26.10.2023

17

[TapayieabHOCTB TUIOCKOCTEN:
napaelbHble IIOCKOCTH

08.11.2023




18

CBolicTBa napasuieabHbIX IIOCKOCTEN

09.11.2023
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 15.11.2023
napajuieJenunes
20 [TocTpoenue ceueHuit 16.11.2023
21 [TocTpoenue ceueHuit 99 11.2023
KonTpoapHas padora o Teme "IIpsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIeJILHocI:T)L I'TII;IMBIX U TUTOCKOCTEH" 23.11.2023
[TepnieHAUKYIAPHOCTD MPSIMOM U
23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMBIC B 99.11.2023
IIPOCTPAHCTBE
24 [TpsmMble napansenbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH 30.11.2023
o5 [IpssmMble napaienbHble U
MEePIEHANKYIISIPHBIE K TTIOCKOCTH 06.12.2023
26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH 07.12.2023
97 [Tpu3HaK neprneHAUKYISpHOCTH MPSIMOH U
IJIOCKOCTH 13.12.2023
28 Teopema o0 psIMOM NTEPIIEHAUKYISIPHON
MJIOCKOCTH 14.12.2023
29 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH 20.12.2023
30 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIISIPHOU




IIJIOCKOCTH

21.12.2023

31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp 1 HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

27.12.2023

28.12.2023

10.01.2024

34

[IepnieHauKyIsp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

11.01.2024

35

36

VYribl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSAIMOM U INIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla

17.01.2024

18.01.2024

37

JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JIBYTPAHHOI'O yIJla

24.01.2024

38

39

40

[IepnieHAMKyYISAPHOCTD INTIOCKOCTEN:
MPHU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnieHIUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IIOCKOCTEHN

[lepnieHqUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEeM

25.01.2024

31.01.2024

01.02.2024




41

Teopema 0 TpEX NepHeHAUKYIAPaAx

07.02.2024

42

43

TeopeMa 0 TpEX nepHEeHAUKYIIAPaAx

Teopema o Tpéx nmepneHAUKYIIpax

08.02.2024

14.02.2024

44

KonTtponbHas pabora mo Temam
"IlepneHUKYISIPHOCTD MPAMBIX U
Al

miockocteil" u "Yribel MeXy NPSAMBIMU U
IIocKocTIMU"

15.02.2024

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OI'paHHHUKA

21.02.2024

46

[Ipu3ma: N-yronpHas npu3mMa; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

22.02.2024

47

48

49

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajJiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yroyipHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBast U
I0JIHASl IOBEPXHOCTDh IMTUPAMUJIBL;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUia

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OI'paHHUKA,
IMpaBUJIbHAaA NpHU3Ma U IpaBUJIbHAA
nupamMuJia; npaBujibHasg TPCyroJbHasa

28.02.2024

29.02.2024

06.03.2024




MUPaMHJIA ¥ IPABUIIBHBINA TETpadap; Kyo

50

51

52

[IpencraBienue o npaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadp, JOJACKAdIp U
UKOCa’Ip.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOUKH, MPSMOM, MIIOCKOCTH.
DNeMEeHThl CAMMETPUH B MHUpaMuUax,
napajuiejenuneax, npaBUiIbHbIX
MHOTOI'PAaHHHUKAX

Boruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

07.03.2024

13.03.2024

14.03.2024

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOK
MOBEPXHOCTHU MPSIMON TPU3MBI

20.03.2024

54

[Tmomane 60KOBOI TOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHON MTUPAMUBI,
TeopeMa O TIoaau OOKOBOMH
IOBEPXHOCTU YCEYEHHOU MUPAMUIBI

21.03.2024

55

56

57

KonTponbHas padbora no teme
"MHororpaHHuku"

[Toustie 00 00BEME

O0BEM TUpaMHUTBI

03.04.2024

04.04.2024

10.04.2024

58

59

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

11.04.2024




17.04.2024

60 O06Be 1
PEM THPanMHZB! 18.04.2024
61 O0Bé 1
DEM TIPHIMBL 24.04.2024
62 O0bé 1
PEM HPHMET 25.04.2024
63 O61é 1
POV TIPHEMET 02.05.2024
[ToBTOpeHue, 0000IICHUE CUCTEMATH3AITHIS
64 i. 11 7 1
3Hanuil. [locTpoeHue ceueHuii B 08.05.2024
MHOTOTpPaHHHKE
65 KonTpoapHas padora o Teme "O0bEMBI 1
MHOTOI'PaHHUKOB" 15.05.2024
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3 AN
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXIY
66 i 1
JIBYMsI TOYKaAMH, OT TOYKH JI0 TIPSIMOH, OT 16.05.2024
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
67 Hroroas xoHTpoapHas pabora 1
[ToBTOpeHue, 06001IeHNE CCTeMaTU3alUs
3HaHUH. BbIYKCIIEHHE YTIIOB: MEXKIY
68 CKPELIMBAIOIIMMUCS TPSIMBIMH, MEXKY 1
MPSIMOM U TINIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXIY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS 1 OOKOBast
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
Pa3zBépTka unnunapa. CeueHus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast TOBepXHOCTH, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXKTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BexTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTAHNAE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a

KonTtponbHas pabota o teme "BexTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




HOYPOYHOE IINTAHUPOBAHMUE yuyeOHOro kypca «BeposiTHOCTb U CTATHCTHKA»

10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TpencraBieHre JaHHBIX C MTOMOIIBIO
TaOIHI] ¥ TUarpaMm

Cpennee apudmernueckoe, MeuaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAUCHUS,
pa3Max, TUCTepCcusi, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeuaHa,
HarOOJIbIIIee ¥ HANMCHBIIICE 3HAYCHUS,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB

01.09.2023

08.09.2023

15.09.2023

Cpennee apudmeTnyeckoe, MearaHa,
HauOOoJIbIIIee U HAMMEHBIIEe 3HAYCHUS,
pa3Max, qucrepcus

22.09.2023

CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
CIly4aiiHble COOBITUS. DeMEHTapHbIE
cOOBITHSI (MCXObI)

29.09.2023

BeposiTHOCTB city4aifHOTO COOBITHS.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSMU

BCpO}ITHOCTB CJ'Iy‘-IB.ﬁHOFO COOBITHSL.

06.10.2023




[IpakTuyeckas pabora

13.10.2023

Omnepaiuu HaJi COOBITUAMH:
nepecedcHue, 00beIMHEHUE COOBITHIA,

8 IPOTHBOIOJIOXKHBIE COOBITHS. 20.10.2023
Huarpammsl Ditniepa
Onepanuu Haja COOBITUSAMMU:
9 nepeceveHre, 00beTMHEHUE COOBITHH, 97102023
IPOTHBOIOJIOXKHBIE COOBITHSI.
10 dopmyiia clIoKeHHs BEpOSITHOCTEH 10.11.2023
YciioBHast BEPOSATHOCTh. Y MHOXKECHHE
11 BEpOATHOCTEN. JlepeBO CilydyaiiHOrO 17.11.2023
9KCHEPUMEHTA
12 YMHOKE€HHE BEPOSATHOCTEN. 94.11.2023
13 JlepeBo cily4aliHOTO 3KCIIEPUMEHTa
01.12.2023
14 dopmya NOJIHON BEPOSITHOCTH 08.12.2023
15 ®opmysa NOTHONW BEPOATHOCTH 15.12.2023
16 dopMmyra MOJIHON BEPOATHOCTH.
He3zaBucumele coObITHs 22.12.2023
17 KonTponbnas pabota 99.12.2023
18 KomOnHaTOpHOE MPaBHIIO YMHOKEHHS 12.01.2024
19 [lepecTanoBku u paxkropuan




19.01.2024

20 Uwucno coueranuit 26.01.2024
21 Tpeyronpuuk [Tackana. ®opmyna

6unomMa Hrrorona 02.02.2024

bunapHbIi c1y4alHBIN OIBIT

(ucmipITaHue), ycrex U Heyaaya.
22 HesaBucumsbie I/ICHLITaHI/I\}’I. Cepus 09.02.2024

HE3aBHCHUMBIX UCIIBITAHUN 0 IEPBOTO

ycrexa
93 Cepusi HE3aBUCUMBIX UCTIBITAHUI

bepnymin 16.02.2024

Cepust HE3aBUCUMBIX UCIIBITAHUM.
“ Efgj;f;)egjsze?giz;poHHLIX Ta0IuIL 01.03.2024
25 CrnyuaiiHas BelMuMHa 15.03.2024
26 Pacnpenenenune BeposTHOCTEN.

Junarpamma pacnpenesnenus 22.03.2024
97 CyMMa 1 IPOU3BEICHHE CITyUYalHBIX

BEITUYUH 05.04.2024
28 CymMa ¥ Ipou3BeCHUE CITYYaiHbIX

BEITMYUH 12.04.2024
29 [Ipumepsl pacnipeieneHuii, B TOM YHCIIEe

T€OMETPUUYECKOe U OMHOMHAIBHOE 19.04.2024
30 [Ipumeps! pactipeenenuii, B TOM 4HCIie

T€OMETPUUYECKOe U OMHOMHAIBHOE 26.04.2024
31 [ToBTOpeHnue, 06001IeHNE U




CUCTeEMaTHU3alus 3HaHUI

03.05.2024

[ToBTOpEeHME, 0000IICHUE U

32 cucTeMaTtu3anus 3HaHu’ 1 17.05.2024
33 HroroBast koHTpoOIbHAs paboTa 1
34 [ToBTOpeHwue, 0606H_IGHIf€ u 1
CUCTeMAaTH3aIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

[ToBTOpEHME, 0600IICHUE,
cucreMarusanus 3HaHui. CiyJaiiHble
OTIBITHI U BEPOSITHOCTU CITyYalHBIX
coObITuii. Cepun HE3aBUCUMBIX
HACIBITAaHUH

[ToBTOpEeHME, 0000IICHUE,
cucreMarusanus 3HaHui. CiyJaiiHble
OTIBITHI U BEPOSTHOCTH CITYJAHBIX
coObITuil. Cepun HE3aBUCUMBIX
ACIIBITAaHUH

[ToBTOpenue, 06001IIECHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
ACIIBITAaHUH

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuii. CryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
HACIIBITAaHUH

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0TEpES)

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl




MareMaTruueckoe OKHNJaHHUC CYMMBI

0 CJlydyaliHbIX BEJTMYUH
MareMaTH4ecKkoe OKuIaHnue

7 reOMETPUYECKOr0 U OMHOMHUAIBHOTO
pacnpeneeHui
MaremaTnueckoe oxuiaHue

8 FEOMETPUUYECKOTr0 M1 OMHOMHAILHOTO
pacrpeneneHnn

9 Jucnepcus 1 cTaHAapTHOE OTKIIOHEHUE

10 Jucrniepcnst M cTaHAapTHOE OTKIIOHEHUE

1 Jlucriepcuu reoMeTpudecKoro u
OMHOMMAJIBHOT'O pacrpeieeHus

12 [IpakTuueckas pabora c
UCTIOJI30BaHUEM AJIEKTPOHHBIX TAOIHII

13 3akoH OonbmMx yucesn. BerOopodHsii
METOJ HCCIIEJOBAaHUI

14 3akoH OonpIIMX yucels. BeiOopouHbIii
METOJ UCCIIEJOBAaHUN

15 [IpakTuueckas pabora c
UCTIOJI30BaHUEM AJIEKTPOHHBIX TAOIHIL

16 HToroBas KOHTpoOJIbHAsA paboTa
[TprMepbl HempepBIBHBIX CIyYalHbIX

17 BeNMYMH. OYHKIUS MIIOTHOCTH
pactipenenenus. PaBHomepHoe
pacripeielieHUe U ero CBOICTBa
[IpuMeps! HENMPEPBIBHBIX CIIY4aHBIX

18 Benn4YUH. OyHKIUSA IOTHOCTH

pacrnpeaciiCHus. PaBHOMepHOG




pacnpenesieHue U ero CBOMCTBA

19

20

3anauu, MPUBOIALINE K HOPMATILHOMY
pacnpenenennto. PyHKUUA IOTHOCTH U
CBOICTBa HOPMAJILHOT'O PacIpeIeIeHUs

[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

21

[ToBTOpeHnue, 0600IICHNE U
cucreMaTH3aius 3HaHui. OnucarenbHas
CTaTHUCTHKA

22

[ToBTOpeHnue, 0600IICHNE 1
cucremMaru3anus sganui. OnncareiapHas
CTaTUCTUKaA

23

24

25

26

IToBTOpEHHME, 0000IICHUE 1
cucreMaTu3anys 3HaHui. OIBITEHI C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU
COOBITUSIMHA

[ToBTOpenue, 06001IeHUE U
cucteMaTu3anus 3HaHui. OTBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[ToBTOpenue, 06001IeHUE U
cucTeMartu3anus 3HaHuii. Berancienue
BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB
(koopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 06001IeHNE U
cucTeMaTH3alus 3HaHui. Beraucnenue




BEPOSTHOCTEW COOBITHI ¢ IPUMEHEHHUEM
dbopmyn u rpadUUECKUX METO/I0B
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

27

28

29

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM
dbopmy u rpadUUECKUX METO/I0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpeHue, 0600IICHNE U
cucTeMmaru3aius 3HaHuil. Berancienue
BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM
dbopmy1 u rpadpuUecKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cuctemaruzanus 3HaHui. CrryyaiiHbie
BEJIMYMHBI U pacrpeeeHus

30

[ToBTOpenue, o6obIIEHNE 1
cucremarusanus 3HaHui. CiryyaiiHble
BEJIMYMHBI U paclpeacIeHus

31

[ToBTOpenue, o6odIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
MaremaTtnueckoe 0’)KMIaHUE CITy9aliHON
BEJTMYMHBI

32

[ToBTOpenwme, 0600IIEHNE U
CHCTEeMAaTH3aIus 3HAHUH.
MaremaTtnueckoe 0)KMIaHUE CITy9aliHON




BCJIMYHHBI

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpeHwue, 0606H_IGHIfC u 1
cUCTeMaTH3aIHs 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

-Marematuka: anreOpa ¥ Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHOE OOIIECTBO
«M3marensctBo «IIpocBemenue»

-Marematuka: anreOpa ¥ Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., Byty3oB B.®., Kagomies C.b. u
npyrue, AkunoHepHoe o6mectBo «M3narensctBo «IIpocsemienne»

-Teopust BeposSITHOCTEN U CTATUCTUKA. DKCIIEPUMEHTAIBHOE yueOHOE TocoOue
st 10 u 11 xmaccoB o6mieo0paszoBaTenbHbiX yupexaenuit / FO. H. Tropun,
A. A. Makapos, U. P. Beicouxuii, 1. B. Amenko. — M.: MITHMO, 2014. —
2438c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIS

1. Marematuka: anredpa v Hayajaa MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa u Havana matematuyeckoro ananmusa 10-11 kmace/ IIILA. Anumos, FO.M.
Konsarun, M.B. Tkauea, H.E. ®enopora, M.U. [11aOyHuH, AKIIMOHEPHOE
obmectBo MznarensctBo "[IpocBemenne”

2. CaMocTOsITeIbHBIE U KOHTPOJIbHBIE pa0OTHI MO ajiredpe ¥ HavajlaM aHaIn3a
st 10-11 xmacca. — 4-e m3a. uctp. — M. :Hnexkca, - 2010

3. JlumakTuyeckue MaTepuasl Mo airedpe u Havanam aHanusa ais 10-11

kiacca/ b. M. Nanes, C. M. Caaksn, C. U. llIBapidypa. — 8-e uzm. — M.



[Tpocsemienue, 2010

1.Maremaruka: anredpa u Hayajga MaTeMaTHUYECKOro aHaJIu3a, TeOMETPHS.
['eometpus 10-11 kiace/ JI.C. Atanacsin, B.®. byty3os, C.b. Kagomues, 2.1
[To3usxk, JI.C. KuceneBa, Akunonepaoe ooiectso M3narenscTBo
"[IpocBemienue"

2. CaMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI 110 TEOMETPUU

3. Aunaktudeckue Matepuansl 1o reometpun s 10-11 kmacca/ b. M. Nanes, C.
M. Caaxksn, C. W. lIBapudypa. — 8-e uzn. — M.: IIpocsemienue, 2017

-Teopust BeposITHOCTEH U CTATUCTHKA. DKCIIEPUMEHTAIbHOE yueOHOE ocooue
st 10 u 11 xaccoB o6mieo0pazoBatenbHbix yupexaenuii / 0. H. TropuHn,
A. A. Makapos, U. P. Beicouxuii, 1. B. AAmenko. — M.: MITHMO, 2014. —

248c.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnuoteka LIOK https://m.edsoo.ru/

2. DJIIEKTUBHEIE KYPCHI 110 MaTEMATHUKC
http://metodist.Ibz.ru/iumk/mathematics/ec.php

3. MHTErpUpOBaHHBIEC MPOEKTHI IO MaTEMaTUKe U UHPOpPMATHKE
http://metodist.Ibz.ru/iumk/informatics/ec.php

4. Becepoccuiickas OJIMMITAAIA IKOJbHUKOB [0 MAaTEMaTUKE

http://old.math.rosolymp.ru/



5. KOJIJI@KHI/IH HHTCPAKTHUBHBIX MYJIbTUMCINA-KOMIIOHCHTOB IJIsA pa6OTBI Ha
MHTEPAKTUBHOU Nocke «MarteMaruka: crepeometpusi, 10-11 kmaccesl ais
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

6. Metoauueckue MaTepuaibl Kaeapbl TEOPUH U METOJAUKUA 00yUCHHS
mateMmatuku MIIT'Y http://www.mpgu.edu/abitur/mat.htm

7. Meroanueckue Matepuaibl Kadeapbl MPUKIAAHOW MaTEMATUKHU (aKyIbTeTa
MH(OPMAIMOHHBIX TEXHOJIOTUH MOCKOBCKOTO TOPOICKOr0 MCUXO0JI0ro-
negarorudeckoro yuuepcurera (MITIITY)
http://www.mgppu.ru/education/high/fit/index.php.

- http://school-collection.edu.ru/

- buonmuoreka IIOK https://m.edsoo.ru/

- OJICKTUBHLIC KYPCEI 110

matematuke http://metodist.Ibz.ru/iumk/mathematics/ec.php

- HHTCTPHUPOBAHHBIC ITPOCKTLI 110 MATCMATUKE U

undopmaruke http://metodist.lbz.ru/iumk/informatics/ec.php

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