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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECleYuBaeT HHCTPYMEHTaJIbHYIO 0a3zy I M3yuyeHus BcCeX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C JIpYyroi CTOPOHBI, OPMHUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM JUJISi OCBOCHHS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHMUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOI'O0 Kypca y4alllMecsl OBJAJECBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOU
HayKH, KoTopas (GOpMyJIMPYET CBOM TIOCTHKEHUSI B MaTEMaTHUECKOH opme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXE Bpems OBIIafeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMHM MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, ad0CTparupoBaHue 1
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydyenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MTOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH pPEalbHbIX CHUTYallMi M WHTEpPHpETalun
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  I[PUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B TIPUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyuyeHusl B CTaplueil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr ApPyra U MOCTEIEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro xak ywammMecs OBJIAZeBalOT BCE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTI0 aHaIN3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM mikojie. B crapmieli mikoise oco0oe BHUMAaHHE YJEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss MOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJIbKY B KaXJOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMmupoBaHHEe YMEHUU
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JAJbHEWIEee  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTA MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAnn (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE U HucKyccTBe. OOyuwarolmmecss Yy3HAOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC WIKOJIBHOM MAaTEMATUKU M IMPEIJIararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallU, HCCIET0BAHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL peLlIeHUs] PUKIAAHBIX 3a1ad. [Ipu penmeHnn peasbHbIX MPAaKTHUYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Henemo B 11 kiacce, Bcero 3a aBa rojia ooyuenust — 170 dyacos

MMOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kypca «BeposSTHOCTH U CTaTUCTHKa»
6a3oBoro ypoBHs misi oOydaroruxcst 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHETO
oOmiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIUNA POCCHICKOTO
oOpa3oBanus. Peanmzarust mporpaMMbl OOSCIICYMBACT OBJIAJCHHUE KITFOUYCBBIMU
KOMIICTCHIIMSIMHA, COCTABJISIFOIIIMMUA OCHOBY JJISI CAMOPA3BUTHS W HENPEPBIBHOTO
o0pa3oBaHMsl, [IEJTOCTHOCTh OOIIEKYIBTYPHOTO, JIAYHOCTHOTO M TI03HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0yYAFOIIIHXCA.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

VYuebOHblii Kypc «BeposTHOCTh M craTHCTHKa» 0a30BOTO YPOBHS SIBISIETCS
IPOAOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS



ocHOBHOW mmkoybl. Kypc mpenmHasHadueH st GpopMUpOBaHUS Y OOyYarOIIUXCS
CTAaTUCTUYECKOW KYJIbTYpbl M TIOHUMAaHUS POJIM TEOPHUU BEPOSITHOCTEH Kak
MaTEMaTHYECKOT0 MHCTPYMEHTA JIJISi M3yYCHUS CIIYyYalHBIX COOBITHHA, BEIUYUH U
nporieccoB. Ilpu m3ydeHWn Kypca 0O0OTamIaroTCs MPEACTABICHUS YYAIIUXCS O
METOJIaX MCCIICTOBAaHUS U3MEHIMBOTO MHPA, Pa3BUBACTCS TIOHUMaHUE 3HAYMMOCTH
U OOIIHOCTH MaTEMaTUYECKMX METOJOB TMO3HAHUS KaK HEOTHEMJIEMOW YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUS.

CopeprkaHre Kypca HalpaBJIeHO Ha 3aKpeIUIeHHE 3HAHUM, MOJyYeHHBIX MpU
W3YYCHUU Kypca OCHOBHOW IIKOJBI U HAa Pa3BUTHE MPEACTABICHUA O CIy4ailHBIX
BEIMYMHAX U B3aUMOCBA3SX MEXKJIYy HUMU Ha BaXKHBIX TPUMEpaxX, CHOKETHI
KOTOPBIX IMMOYEPITHYTHI U3 OKPYKAIOMIETO MUPA.

B cooTBeTcTBMM ¢ yKa3aHHBIMH IEISIMA B CTPYKType Y4YeOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbI HAa 0a30BOM YpPOBHE BBIJIEIICHBI
CIIEIyIONIUE OCHOBHBIE cojiepKareiabHble JUHUU: «CiydailHbie COOBITHUS W
BEepOSATHOCTHY, «CITydaiiHbIe BEIMYUHBI M 3aKOH OOJIBIITIX YUCEID».

Baxnyio dacTh Kypca 3aHUMaeT H3Y4YCHHE TE€OMETPHUYECKOTOo U
OMHOMMAIILHOTO pacpeIe/ieHnid W 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— TOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPEICICHUSIMHU.

Conepxanne mmHMH «CroydaliHble COOBITHSI U BEPOSITHOCTU»  CIYXKHUT
OCHOBOM 1711 ()OPMHUPOBAHMS TPEACTABICHUN O pacHpeneNiCHHH BEPOSTHOCTEH
MEXIy 3HAYCHHUSIMHU CIIYYaWHBIX BEJIUYHMH, a TAaK)KE dTa JIMHHUS HEOOXOIMMa Kak
0aza I W3ydyeHHs] 3aKOHAa OONbIIUX uucel — (YHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIEr0 B TMpPHPOAE M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO
dbopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEIaraeTcs B 03HAKOMHUTEIbHON
dbopMe ¢ MUHIMAJIBHBIM HCITOJIb30BAaHUEM MaTeMaTHYeCKOTro (popmain3ma.

Tembl, CBSI3aHHBIC C  HENPEPHIBHBIMU  CIyYaHBIMH  BEJIWYMHAMH,
aKIIEHTUPYIOT BHUMAHHME INKOJHPHUKOB Ha OMHCAHWUU M HM3YyUYCHUH CIyYalHbBIX
SBJICHUI C TIOMOIIBbIO HENMpPEephIBHBIX (PyHKIM. OCHOBHOE BHUMAaHUE yIESCTCA
MOKa3aTeIbHOMY W HOPMAJIBHOMY paclpenefieHHUsIM, TIPH ATOM TMperoaaraercs
O3HAKOMHTEIFHOEC W3y4YeHHEe MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposSTHOCT W CTaTMCTHKA» Ha 0a30BOM YpOBHE
OTBOAUTCA | Yac B HENENI0 B TEUCHHE KaXKIOTO roga oOydeHus, Bcero 68
y4eOHBIX YaCOB.

INOACHUTEJIBHASA 3AIIMCKA



PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0OO0pa30oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMU OCHOBY JUJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO Ppa3BUTHS
JUYHOCTH O0YyYarommnXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUYECKONM 3HAYMMOCTBIO METAlpEeIMETHBIX |
OPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUYEOHBIX AUCUUILINH. PazButre y oOydarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH T€OMETPHUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKON HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBisieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHUs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3Yy4YEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpU H3YYEHHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKUX YTBEPIKICHUIN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsaX AesATeabHOCTH 4esnoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAJIBbHOTO ObITHSA, (dopMa
OTPaKEHUSI OKPYXAlOIIEro MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEOUHSET pa3Hble BHUIBl y4eOHOW M TPYJOBOW JEATEIHHOCTH,
SBIIIETCS OJAHMM M3 INPO(PECCHOHANBHO BAXKHBIX KAayecTB, MOATOMY aKTyallbHa



3amaya (opmMupoBaHHS y OOYyYaroNIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEITEIIbHOCTH IO MHOTUM HApPaBICHUSM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOoM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWUM W JCUCTBHI,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
0o0y4Yaromuxcsi CPeIHEH IIKOJIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHUN
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
cCOo creuu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON €SI TETLHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOCHHSI  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (QopMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmupoBaHuEe TpeACTaBICHUS O MHOTOTPAaHHUKAX W TeJlaxX BpalieHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIOIIUX OMUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATH Ha YEPTEXKaX, MOJACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHHKH U T€Ja BpallCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHSIMU O
MHOTOTPaHHHUKAX U TeJlaxX BPAIlleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHUE  QJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXJeHuss B XOJC PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE UHTEJJIEKTYaJIbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOydJarommMxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYPC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJIECHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIepUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOGHMSI paboyell mporpamMmbl, pachpeneNEéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MNPEJCTaBICHUNA OOydYaroluXCcs, pacIIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIx daca.












COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoOHANIBHBIMU YHCIIAMU, TPE0Opa30BaHMS YHCIIOBBIX BhIpakeHU. [Ipumenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Perienre uppanmoHanbHbIX YPABHEHUNM U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeoOMeTpUIECKasl porpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUHN. PellieHne nMpukiIagHbIX 3a7a4 ¢ MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

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

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  Qynkuuu. [IpoMexyTkm  MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

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

[IpumeHeHne mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

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

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpeacraBieHne MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. CpenHee
apupMeTHIeCKoe, MeIuaHa, HauOoJblllee W HAUMEHbIIEE 3HAYCHUs, pa3Max,
JUCTIIEPCHS M CTAHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CIy4ailHbIe COOBITHS. DJIEMEHTAPHBIC
coObITHsl (MCX0/bI). BeposaTHOCTh ciydaifHOTO cOOBITHS. biu3ocTh 4acToThl H
BeposiTHOCTH ~ coObituii.  CiydaifHble  OMBITBI  C  PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  COOBITMIT B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITus. JInarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO CiyyalHOTrO
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucrumMbie COOBITHS.

Komb6unaropnoe npaBuno ymHoxkeHus. [lepectaHoBku u ¢akxtopuan. Yucio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.



buHapHbIil cilydaiiHblil ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuIn.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepoAtHoctel.  [{uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYUH: MATEMATHYECKOE
OXXMJAHUE, JUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. [IpumMepsl mNpUMEeHEeHUs
MaTEMaTHUYECKOTO OXMIAHUSA, B TOM YHMCJIC B 3ajJayaxX M3 MOBCECIHEBHOM >KH3HHU.
MaremaTudeckoe OXXujJaaHUE OMHAPHOM CIydaliHOM BeIMYMHBI. MaremMaTH4ecKoe
OKUJIAHUE CYMMBbI CJIy4YaWHBIX BEJIMYMH. MaTeMaTUUEeCKOEC OXHUJAHUE U
JIMCTIEPCUSI TEOMETPUUYECKOTO U OMHOMHUAJILHOI'O pacIpe/eIeHU.

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, IPUPOJE U OOIIECTBE.
Bb100pOoYHBIN METO/I MCCIEA0BAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIy4alHbIX BenWuMH. [loHATHME O TJIOTHOCTH
pacnpeneneHud. 3agauu, NPUBOIAIINE K HOpPMAIIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIBHOM PacCIpeACICHUN.

COAEPKXAHUE YYEBHOI O KYPCA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CT€peOMETpuu. Touka, TMpsiMas, IJIOCKOCTh,
npoctpancTBo. IloHATHE 00 aKcMOMaTHYECKOM TIOCTPOCHHHM CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHoe pacnosioxkeHue MpsAMBIX B MPOCTPAHCTBE: IEpeceKaronrecs,
napajjiebHble W CKpeluBamoIMecs: mnpsMble. llapannenbHOCTh MNpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajUlesibHble TMpsSMbIE B  MPOCTPAHCTBE;
NapaJyIENbHOCTh TPEX MPAMBIX; NAPAJIIEIBHOCTh MPSMON U IUIOCKOCTU. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajiebHbIX IUIockocTei. [lpocTteifiine mnpocTpaHCcTBeHHbIE (UIypbl Ha
IUIOCKOCTH: TETPa’p, KyO, mapayieenunea; MIoCTPOCHHE CEYSHUIA.

[lepneHANKYISIPHOCTh NPSIMOM U IJIOCKOCTH: MEPIEHIUKYISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpsAMbIE MAPAUICIbHBIE W NEPIEHAUKYJSPHbIE K IUIOCKOCTH,



IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOU
NEPIECHINKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yIJIA.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  TNPHU3HAK  NEPHEHIMKYJSAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHEeHIUKYIIsIpax.

MHoOrorpaHHuKu

[IoHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIBIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpasHuka. [lpusma: n-yronapHas
IpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuieNenunes] U ero cporcrea. Ilupamupa: N-yronpHas nupamMuaa, I'paHd U
OCHOBaHHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPAMMU/Ibl; IPABUIIbHAS U
yced€éHHas NHUpaMuaa. OJJIEMEHTBl Npu3Mbl W nwupamuiabl. lIpaBuibHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIDAHHUKA; MPABUJIbHASA NPU3MA U
IIpaBWJIbHAS IHPAMHJIA; NPABUJIbHAS TPEYroJibHas MNHUpPaMUAA W IPaBUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPaHHUKAX: OKTasp,
noneka’ip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHAAX, NapajuleNeuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Bbruncnenue 51€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalv, YTJIbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU TPHU3MBI,
IJIOLIAJb OCHOBAaHWW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IPU3MBIL
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM NHpPaMUBbI,
TeopemMa O Iulom@aAn yceuéHHOW mmpamunabl. [lorstue 006 o0BéMe. OOBEM
MAPAMU/IbI, TPU3MBI.

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

11 KIIACC

Tesia Bpamenus

HummHapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh UWIWHAPUYECKOW MOBEPXHOCTU. LlunmHap: ocHOBaHuA u
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;, IUIOMAAh OOKOBOM W TOJHOW TIOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, ITUAMETpP; IUIOMATL MOBEPXHOCTH ChEpPHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
TJI011a1b Chephl.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka munHapa 1 KOHycCa.

KomOunanuu Ten BpalieHuss W = MHOTOTPAHHUKOB. MHOIOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAILCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa U mIomaab chepsl.

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

Ceuenusi mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajieIbHO€ OCHOBAaHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMIpaBUJI JEUCTBUU € BekTopamu. [IpsMoyrosbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOoJl MeExXay BekTopamMu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMU U TJIOCKOCTAMHU. KOOpArMHATHO-BEKTOPHBIM
METOJI TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.









INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (BYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢du3ruecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MPO(EeCcCHOHATBHOW  ACSATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HH; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHOM M COLMATIBHOU
Cpellbl, OCO3HaHUMEM TIJOOATBHOIO XapakTepa HSKOJOTHMYECKHX Mpo0deM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH, OBJIAJCHUEM SI3bIKOM
MaT€MaTUKM M MaTeMaTU4YeCKOM KyJIbTYpOH KakK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3YOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHBIX Npoyeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXKIY MOHATUSIMH; (OPMYITHUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,
YCIIOBHBIE;

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

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

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

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT IO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

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  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uHbOopMauu 1o CaMOCTOSITEIIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh 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,
po0JIeMBbI, pelIaeMoi 3a1auM, BbICKa3bIBaTh UECH, HAIICJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTAaBIATh  pPE3yJbTaThl  pPEIICHHs  3aJadyd,  IKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; IPUHUMATH 11EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
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), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

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

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMaIUH.
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 MaTEMaTUYE€CKOM 3aga4du,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUMBATh COOTBETCTBHE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBSICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha YpPOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO OOecrneduBaTh JOCTHXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepanud € palMOHAIBHBIMH U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

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

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

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

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

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pellaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

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

[IpuMeHATh YpaBHEHUSA U HEPABEHCTBA I PEILICHUSA MATEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMU: (YHKLMSI, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

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

Hcnonp3oBath rpaduku GyHKUNN A peLICHUS] YpaBHEHU.

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

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN IpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U peajbHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH T€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

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

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOKECTBO, ONEPALIMN HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JIEJIMMOCTH LIENBIX YKHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapupM UYHCIA, NECITHYHBIE W HATypaJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHCTEMA JIMHEMHBIX YPABHEHUN M €€ PEIICHME;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

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

MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKH OJKCTpeMyMa (YHKIUH, HauOonbliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

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

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX YUeOHBIX AUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

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

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHbIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COIMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COI[HAIBHO-2KOHOMUYECKOTO H
(u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUECKOTO

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EeOHOTO TMpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paknanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HAaCTOSIIEMY POCCUICKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIIETo.

JcTeTHYeCcKOoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATANA U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro



COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEeSATEIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymelr mnpodeccnrt W Ppeamnu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC ILIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPaBICHHOCTH.

JIKOJIOrMYECKoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUECKON KYyJIbTYphl, MOHMMAHUEM BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpoOJieM;
OpUCHTaIlMel Ha MPUMEHEHUE MATEMATHUYECKUX 3HAHUU JUIs PEIICHHsS 3aJad B
o0JIacTU OKpYyKarollel cpenbl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKU UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

LleHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPAKTHUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUeCKOW JesATeNbHOCTU, JTarnoB €&
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS LUBWIM3ALWH;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M MCCIEAOBATEIbCKYIO NESITEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbI YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble JJoruueckue JeMicTBUA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHNUs]  TOHSATUH; YCTAHABIIMBATh CYIIECTBEHHBIA  MPHU3HAK



KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npegiaraTb  KpUTEpUU s BBISIBICHHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUY;
IIPOBOJUTH CaMOCTOSATENIEHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh Croco0 pemieHuss y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUA MHCTPYMEHT IMO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBATH 0000IEHUS U BHIBOJBI 110 pE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCa, a TAKXKE BbIIBUTATh
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4K;

BbIOMpaTh ~ MHGOpPMAIMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,



e CTPYKTYypUpOBaTh MH(GOPMALIKIO, IPEJCTABIATh €€ B PA3NUYHBIX (PopMmax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

Oo0enue:

e BOCIHpUHUMATL U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO
XOJIy pelleHus 3aja4i, KOMMEHTHPOBATh MMOTYYCHHBIN Pe3yibTarT;

e B X0JI¢ 0OCYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHBIE HA TIOUCK
pELICHUS; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXJICHUSAMU JpYTUX
YYaCTHUKOB JHAlIora, OOHApYKHBaTh Pa3U4Me U CXOJCTBO TO3WIIUN; B
KOppEKTHOM popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

e TPEICTaBIATH  pE3yJNbTaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4vecTBo:

e TOHMMAThb W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUyaIbHON PabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI pad0T, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYacCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH YJ€HAMHU KOMAaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusamnus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCO0 pelIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGpOpMAIUU.

CaMOKOHTPOJIb:

e BJIAJACTh HAaBbIKAMH IIO3HABATEIbHONM peQIEKCUH KaK OCO3HAHMS

COBEpIIAEMBIX JAEMCTBUIM M MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

UuTaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefHee  apupMETHUYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBI SKCHEPUMEHT (OMbIT) U CIy4YalHOE
coOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYy4YalHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJUTh W CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YUYCHHBIX CIIYYalHBIX
HKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHUSA: TMEpeceyeHue U OO0bEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
MOJI30BATLCSL AUarpaMmMaMu Jisepa u GopMyIsioN CIOXKEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOATHOCTh, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIa YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIy4allHOTO OIBITA.

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

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOJUTh BEPOATHOCTU COOBITHII B cepuu
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yailHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

11 KIIACC

CpaBHUBaTh  BEPOATHOCTM  3HAYEHUW  CIy4allHOW  BETWYMHBI IO
pacrpeeeHUI0 WA C IOMOIIBIO THarPaMM.



OHepI/IPOBaTb IMOHATHUEM MATCMATUYCCKOTO OXKUAaHHWA, IPUBOJUTL IIPUMCPHI,
KaK IIPHUMCHACTCSA MATCMATHYCCKOC OKHNAAHUC CJIy‘-I&fIHOfI BCJINMYMWHBI HAXOAUTH
MAaTCMaTUICCKOC OKUIAHHC 110 JaHHOMY PaCIIpCACIICHUIO.

Nmets IMpCaACTABJICHUC O 3dKOHC OOJIBIIINX YHCEIL.

Nmets MpCaACTaBJICHUC O HOPpMAJIbHOM PACIIPpCACICHUU.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTrka» XapakTepU3yHTCS:

I'paknanckoe BocnuTaHme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI MU TP.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax

SKOHOMUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(OPMHPOBAHHOCTBIO  HPABCTBCHHOTO  CO3HAHMS, OTHYECKOTO  ITOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IPUMCHCHUEM JOCTKCHUN HAYKH M JACATCIBHOCTHIO
y4€HOT0; 0OCO3HAHWEM JTMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MUPY, BKIIOYas 3CTETUKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCITPUMMYHMBOCTHIO K MATEMATHUYCCKUM aCTICKTaM Pa3IUYHBIX BUIOB HCKYCCTRBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro



COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEeSATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeld mpodeccnrt W peann3oBBHIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPaBICHHOCTH.

JIKOJIOrMYECKoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTHUUECKON KYJIbTYpPbl, MOHUMAHUEM BIIHUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpoOJieM;
OpUEHTAIlMel Ha NMPUMEHEHHE MATEMAaTHUYECKWUX 3HAHWU MJI1 pelieHus 3a7ad B
0o0JIacCTU OKpYXalolllel cpenbl, IUIAHUPOBAHUSA TMOCTYNKOB M OIIEHKH HUX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

LleHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM U  OOIICCTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c(epbl 4eToBEUECKOW IesATEeNIbHOCTU, JTarnoB €€
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS LUBWIM3ALWH;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID U HUCCIEAOBATEIBCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbI YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusMU, YHUBEPCAIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCC1e008ameNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayuet).

Bba3zoBble JJoruueckue JeMicTBUA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpENIeNICHUs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK



KJIacCU(UKALMU, OCHOBAHUSA AJsi OOOOIIEHHS W CpPaBHEHUS, KpUTEPHUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeurss B (aKTax, JAHHBIX, HAOIIOAEHUSAX U YTBEPKIACHUSX;
npegiaraTb  KpUTEpUU s BBISIBICHHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUY;
IIPOBOJUTH CaMOCTOATENEHO J0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh Croco0 pemieHuss y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOMAUUA C YUETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUA MHCTPYMEHT IMO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  TUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (POpMyIHpPOBaTH 0000IIEHUS U BBIBOJIBI IO Pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPENOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4K;

BbIOMpaTh ~ MHGOpPMAIMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTaBICHHUS;



2)

CTPYKTYpUPOBaTh HHGOPMAIIUIO, TIPEACTABIATh €€ B Pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHuxkamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
Oo0menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaxX, aBaTh IOSICHEHMS IIO
X0y peuIeHus 3aa4i, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CYKJ€HUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHBIE HA TIOUCK
pELEHUs]; CONOCTAaBIATH CBOM CYXKIECHUSA C CYXACHUAMHU JPYyIUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pas3jinyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTABIATh  PE3YyJbTaThl  pEIICHHMs  3aJadyd,  OJKCIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4vecTBo:

3)

NOHMMAaTh W HCIOJh30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBHUIYaJIbHON pabOoThI IPU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/bI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3aJ]a4M, BBIOUPaTh CIIOCO0 pelieHus
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOopMaInu.

CaMOKOHTPOJIb:



e BIIQJETh HABBIKAMU TIO3HABATEIHLHON pediIeKcHr KaKk OCO3HAHHS
COBEPIIAEMBIX JICMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3a/1a4H;

e TPEABUACTH TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH NIPHU PEIICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IE€ITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATH
MPUYMHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JI€STEIBHOCTH,
HaxOJHUTh OIMMHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, NIPAMas, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI W3 HUX IPU PELICHUU
reOMETPUYECKUX 3a/ad.

OnepupoBaTh NOHATUSIMU: MAPAICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNTIOCKOCTEM.

KnaccudgunmpoBaTh B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSATUSIMU: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YT,
pedpo JIBYrpaHHOIO YIJIa; JUHEWHBIM YTroJl JIBYTPAHHOIO yIJja; IrpajaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIN
MHOT'OTPaHHHUK, DJIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMuia; IpuU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTHUIe I, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBEIOMpast OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapajlIeICIUICbI).

OnepupoBatTh MOHATUSIMU: CEKYIIasi MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh CcEUeHHUs] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBITIOJIHSTH
(BBIHOCHBIEC) TUIOCKHE YEPTEKUW M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHHUBY.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSASI W3BECTHbIC AHAIUTUYECKUE METOAbl MPH PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHUM MEXITY ABYMS



TOYKaMH, OT TOYKM JO OpPsIMOA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJACHUE T€OMETPUUYECKUX BEJIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHUYECKAE METOAbl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMAaTHUYECKUX 33Ja4 HAa  BBIYMCJIEHUE YIVIOB  MEXKIY
CKPCIIMBAIOIMIUMUCI TPAMBIMHA, MEXJIYy NOpPSIMOA U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

BoruucisaTe 00bEMBI U TUIOMIAAN MTOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyga) ¢ OpuMeHeHueM (OopMyJl; BBIUMCISATH COOTHOIICHHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMH: CUMMETPUA B IPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPECTABICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEMICHHUS], €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpumeHaTs nOpocTedIINEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallul W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJIECIH C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJTUUMH.

11 KJIACC

OnepupoBaTth MNOHATUSMHU: LUJIUHAPUYECKAs MOBEPXHOCTh, OO0pa3zyroliue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  MOBEPXHOCTD,
oOpa3yrolirne KOHMYeCKONH OBEPXHOCTH, KOHYC; chepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI OTYUYEHUS TEJ BpaILleHUSI.

KnaccuguimpoBaTs B3aMMHOE pacojioKeHUe cPepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMMU: ILIAPOBON CETMEHT, OCHOBAHME CErMEHTA, BbICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAHHE IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CJIOS;
1aPOBOU CEKTOP.



Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJO cdepbl; cdepa, BHMCAHHAE B MHOIOIPAHHUK WIH TEJO
BpAILLCHHUS.

Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢duryp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IPOU3BEICHUE, pACKIAAbIBAaTH BEKTOp 10 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTs reomeTpuueckue (HaKTbl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraolinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiimme reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlarp 3amaum Ha [0OKa3aTeslbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WK alropuT™MaM, MPUMEHsIS
W3BECTHBIE METO/IbI IIPY PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHaTs mOpocTEdlIEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W TMPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.









TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpamMMbl Bcero Konrpoapurie | Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoOXecTBa pallMOHAIBHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PannoHabHbIE 14
YpaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 14 1
MOKa3aTeleM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 97 1
WppaumnonanbHble ypaBHEHHS 1 HEPABEHCTBA
Dopmyiibl
4 TpUroHOMeTpHH. T pUroHoMeTpuyecKre 32 1
ypaBHEHUS
5 [TocnenoBaTeabHOCTH M IPOIPECCUH 7
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AL 8
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 0




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Iparriuseciue o0pa3oBaTejbHbIE
padoTshI padoTsbI pecypenI
CreneHsp ¢ palluOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarenbHbie 12 1
ypaBHEHHMSI U HEPABEHCTBA
Jlorapudmuueckas QyHKIIUSA.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPaBEHCTBA
Tpuronomerpuveckue GyHKIIUU H UX
3 rpaduku. TpuroHoMeTpuiecKue 9 1
HEpaBEHCTBA
4 ITponsBoanas. [Ipumenenue nponsBoaHON 24 1
5 WHuTerpan n ero npuMeHeHus 9
6 CucreMsl ypaBHeHU 12 1
7 Harypanbnble u nensie yucna 6
3 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1
3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/ibHbIE pecypChl

MHOX€eCTBO,
onepauyu Hajl
MHOECTBaMHU.
JnarpamMmebl
Oiinepa—Benna

https://resh.edu.ru/subject/lesson/4726/start/

ParnmoHanbHbIe ynca.
OOBIKHOBEHHBIE U
JeCATUYHBIC Apo0H,
IIPOLIEHTEL,
OECKOHEYHBIC
MePUONYECKHE TpodU

https://resh.edu.ru/subject/lesson/4726/train/

Apudmernueckue
OTIEpAaIINH C
panroHaTEHBIMU
YHCIIaMH,
npeoOpa3oBaHus
YHCIIOBBIX BBIpayKEHUH

https://resh.edu.ru/

[Tpumenenue apoGeit
Y TIPOLIEHTOB IS
PEIICHUA MPUKIAIHBIX
3aaa4 U3 pa3jInuIHbIX
OTpaciiel 3HaHU# U
peanbHOU KU3HU

https://resh.edu.ru/subject/lesson/5223/



https://resh.edu.ru/subject/lesson/4726/start/
https://resh.edu.ru/subject/lesson/4726/train/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5223/

[Ipumenenue npobeit
Y IPOLIEHTOB JUIS
pElIeHUs TPUKIATHBIX
3a/1a4 U3 pa3Iu4HbIX
OTpaciiel 3HaHUM U
peanbHON KU3HU

https://resh.edu.ru/subject/lesson/5223/

JleicTBUTENbHBIE
yucia. PalimoHanbHbIe
Y UppALMOHATIEHBIE
qucia

https://resh.edu.ru/subject/lesson/5223/

Apudmernaeckne
OIepaIHH C
JEeUCTBUTEILHBIMU
YHCIIaMH

https://resh.edu.ru/subject/lesson/5223/

[TpubmmxEéHHBIC
BBIUHCIICHHUS], TPaBUIIA
OKpYTJICHHUS,
MPUKHJIKA U OIIEHKA
pe3yibTaTa
BBIYMCIICHU I

https://resh.edu.ru/subject/lesson/4730/

ToxnecTsa u
TOXKICCTBEHHBIC
npeoOpa3oBaHUs

https://resh.edu.ru/subject/lesson/4730/

10

ypaBHeHI/IC, KOpPCHb
YpaBHCHUA

11

HepaseHncrso,
pelIeHre HEPABEHCTBA

12

Merton HHTCPBAJIOB



https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/

13

Pemrenue nensix u
JIpOoOHO-
panoHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/3785/

14

KonrponsHas pabora
o reme "MHOKecTBa
palMOHANIBHBIX U
JIEHCTBUTEITLHBIX
ypcen. PalmoHaabHbIe
ypaBHEHUS U
HEpaBeHCTB"

15

OyHKIHSL, CITOCOOBI
3aanus QyHKIUH.
B3anmuo oOpaTHbIe

byHKIIUN

16

I'paduk Qynkuuu.
Ob6actpb omnpeeneHus
Y MHO>KECTBO
3HaYeHUN QYHKINHU.
Hynu gyHkmm.
IIpomexyTku
3HAKOIOCTOSIHCTBA

17

YETHEBIE U HEUETHDBIE
GbyHKITII

18

CreneHs ¢ 1eJIbIM
IOKa3aTelIeM.
CrannmaptHas hopma
3aITUCH

https://resh.edu.ru/subject/lesson/6119/



https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/6119/

JNIEUCTBUTEIILHOIO
YHCa

19

Hcnonn3oBanue
MOAXOAAIICH (GOpPMBI
3aMMCcH
JIEHCTBUTEITLHBIX
YUCEJ JJIS1 peLeHUs
MPaKTUYECKUX 3a/1a4 U
MpeACTaBICHUS
JaHHBIX

20

Crenennast pyHKIUS C
HaTypaJIbHbIM U
LIEJIBIM I10Ka3aTeJIeM.
E€ cBoiicTBa u rpaduk

https://resh.edu.ru/subject/lesson/5540/

21

CrenenHas pyHKLUSA C
HaTypaJbHBIM U
L[EJIBIM [TOKA3aTeJIEM.
E€ cBoiicTBa u rpaguk

https://resh.edu.ru/subject/lesson/5498/

22

Cmenenv ¢
PAYUOHATILHBIM
noxazameJiem.

23

Cmenenv ¢
PAYUOHATILHBIM
noxaszameJiem.

https://resh.edu.ru/

24

Cmenenv ¢
oelcmeumenbHoviM
noxaszamenem

25

Cmenenv ¢
oelcmeumenbHovim



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/

nokasameijem

26

Cmenenv ¢
oelcmeumenbHuim
noxaszameinem

https://resh.edu.ru/

27

VYpox 0606wenus u
cucmemamusayuu

3HAHUL

28

Koumponvnas paboma
Ne ] no meme: «

OyHKIUY U TpadUKy.
CreneHsn ¢ 1EIBIM
[IOKA3aTeIEM

29

Apudmernaeckuit
KOpPEHb HaTypaJIbHOM
CTENEeHU

30

Apudmernueckuit
KOpEeHb HaTypaibHOU
CTETIeHH

31

CaoiicTBa
apu(pMeTHYECKOTr0o
KOpHS HaTypaJbHON
CTETIeH!

https://resh.edu.ru/

32

CsaoiicTBa
apudmeTnyeckoro
KOpHS HaTypaJbHON
CTETeHU

33

CaoiicTBa
apu(pMeTHYECKOTO
KOpHS HaTypaJbHOM



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

CTCIICHU

34

CaoiicTBa
aprupMETHIECKOTO
KOpHSI HaTypajibHOU
CTETeHU

35

CaoiicTBa
apu(METHIECKOTO
KOpHs HaTypaJbHON
CTEIEeHU

36

CsaoiicTBa
apu(METHIECKOTO
KOpHs HaTypaJIbHON
CTENEeH!

https://resh.edu.ru/

37

CsoiicTBa
apru(pMETHIECKOTO
KOpH$1 HaTypaJbHON
CTEIICHU

38

CaoiicTBa
apu(pMeTHYECKOTr0o
KOpHS HaTypaJbHON
CTETIeH!

39

JHecTBus ¢
apupMETHYECKUMHU
KOpHSIMH N—OU
CTETIEHU

https://resh.edu.ru/

40

HeiicTBus ¢
apu(pMeTHYECKUMHU
KOpHSIMHU N—OU
CTEIIEHU



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

41

HeiicTBus ¢
apu(PMETHIECKUMH
KOpHSIMU N—OM
CTETeHU

https://resh.edu.ru/

42

HeicTBus ¢
apupMeTHIeCKUMU
KOpHSIMH N—OU
CTEIIEHU

43

HeicTBus ¢
apupMeTHIECKUMU
KOpHSIMHM N—OU
CTETeHU

44

Pemenue
UPPaLMOHAIBHBIX
ypaBHEHUH

45

Pemenue
HUPPALMOHAIIBHBIX
ypaBHEHUH

https://resh.edu.ru/

46

Pemienue
HWppalMOHAIbHBIX
YpaBHEHUU

47

Pemenue
HWppalMOHAIbHBIX
HEpPaBEHCTB

48

Pemenue
HpPaHOHAIBHBIX
HEPABEHCTB

49

Pemenue

https://resh.edu.ru/



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

UppalMOHATBHBIX
YpaBHEHUH U
HEPaBEHCTB

50

CaoiicTBa u rpaduk
KOpHSI N-OW CTENEHU

51

CaoiicTBa u rpaduk
KOpHs N-O CTEIEHU

52

CaoiicTBa u rpaduk
KOpHS N-O CTEIEHU

53

CoiicTBa u rpaduk
KOpHS N-O CTEIEHU

54

Ypok 0b606wenus u
cucmemamuzayuu
3HaHUlL

https://resh.edu.ru/

55

KonTponbhas padora
o TeMe
"Apudmernueckuit

KOpPCHb N—OM CTENEHM.

WppaunonanbHble
ypaBHEHUS U
HepaBeHCTBa"

https://resh.edu.ru/

56

Cunyc, kocuHyc u
TAHTEHC YUCIIOBOTO
aprymMeHTa

57

CuHyc, KOCUHYC U
TaHTEHC YUCIIOBOTO
aprymMeHTa

58

Apkcunyc,



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

aApPKKOCHHYC U
apKTaHT€HC YKCIIOBOTO
aprymeHra

59

ApKcuHyc,
aApPKKOCHHYC U
ApPKTaHI'€HC YHCIIOBOTO
aprymeHra

60

Tpuronomerpuueckas
OKPY’KHOCTb,
olpezesIeHue
TPUTOHOMETPUYECKUX
(GyHKUIMH 4HUCIOBOTO
apryMmeHra

61

Tpuronomerpuueckas
OKPY>KHOCTb,
orpeJiesieHue
TPUTOHOMETPUYECKUX
(GyHKIUI YHCIOBOTO
apryMeHTa

62

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(bopMyIibI

63

OCHOBHEBIE
TPUTOHOMETPUYECKHE

(bopMmyIbI

64

OCHOBHEBIE
TPUTOHOMETPUIECKHE

(bopmybI

65

OCHOBHEBIE




TPUTOHOMETPHUYECKHE
hopmyIbI

[IpeobpazoBanue

66 TPUTOHOMETPUUECKUX
BBIPAYKECHU I
[IpeobpazoBanue

67 TPUTOHOMETPHUICCKUX
BBIPAKCHUIN
[TpeobOpaszoBanue

68 TPUTOHOMETPHUICCKUX
BBIPA)KCHUI
[TpeobOpaszoBanue

69 TPUTOHOMETPHUICCKUX
BBIPAYKEHU I
[TpeobOpaszoBanue

70 TPUTOHOMETPUYECKHUX
BBIPAKECHUI

71 Ypaenenue cosx =a

72 Ypasnenue cosx =a

73 Ypasnenue cosx =a

74 Ypasnenue cosx =a

75 Vpasnenue sinx =a

76 Vpaenenue sinx =a

77 Vpasnenue sinx =a

78 Vpasnenue sinx =a

79 Ypaenenue tgx = a

80 Ypaenenue tgx =a




81

Ypasnenue tgx =a

82

Pewenne
TPUTOHOMETPHUYECKHUX
ypaBHEHUI

83

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

84

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

85

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

86

Ypok 0b606wenus u
cucmemamusayuu
SHAHUL

87

KonTtponbHas pabora
Ne3 o Teme
"®opMyIIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHHUS"

88

IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aIaHUs
MMOCJIEIOBATEILHOCTEIA.
MoOHOTOHHBIE
IIOCIIEJOBATEIIBHOCTH

89

Apudmernueckas u




reoMeTpruYecKast
MIPOTPECCHUH.
Hcnonws3oBanue
MIPOTPECCUU IS
pelIeHus: pealbHbIX
3a/1a4 MPUKJIIATHOTO
xXapakTepa

90

beckoneuno
yOBIBaroIas
reoMeTpUYeCcKast
nporpeccusi. Cymma
OECKOHEYHO
yObIBaromIei
r€OMETPUYECKOMN
MIPOrPeccuu

91

DopmyJia CIOKHBIX
IIPOLIEHTOB

92

dopmyJia CIOKHBIX
IIPOLIEHTOB

93

dopmyJia CIOKHBIX
IIPOLIEHTOB

94

DopmyJia CIOKHBIX
IIPOLIEHTOB

95

O0600mmenue,
CUCTEMaTH3aIus
3HaHUU 3a KypcC
anreOpbl M Haval
MaTeMaTu4ecKoro
ananu3a 10 kmacca




96

O06001enue,
CUCTeMaTU3alUs
3HAHUM 3a KypcC
anreOpsl U HAvaIl
MaTeMaTH4eCKOTO
ananu3a 10 kimacca

97

O0001menue,
cUCTeMaTH3aIus
3HaHUH 3a KypC
anreOpsl U HAYaIl
MaTeMaTU4eCKOTO
anamm3a 10 knacca

98

O06001enue,
CUCTEeMaTH3alLHs
3HaHUH 3a KypC
anreOpsl U Havall
MaTeMaTHIeCKOTO
ananu3a 10 kmacca

99

O0o00611IEHNE,
cUCTEeMaTH3aIus
3HAHUU 3a KypcC
anreOpbl M Haval
MaTeMaTUu4ecKoro
ananu3a 10 kiacca

100

O06001menue,
CUCTeMAaTH3aIIHS
3HaHUH 3a KypC
anreOpsl U HAYaIl
MaTeMaTHU4YCCKOro




again3a 10 kimacca

101

O06001enue,
CUCTeMaTU3alUs
3HAHUM 3a KypcC
anreOpsl U Havall
MaTeMaTHIeCKOT O
ananu3za 10 kimacca

102

O0001menue,
cHUCTeMaTH3aIus
3HaHUH 3a KypC
anreOppl U Havaj
MaTeMaTH4YECKOro
ananu3a 10 xiracca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne KoanuecTBo 4acoB JlaTta
DJieKTpoHHBbIE U(POBLIE
n/ | Tema ypoka Bcer | Koutpoasusl | IlpakTuyeckn | H3y4eHH
o0pa3oBaTejibHbIE PeCypPChl
n 0 e padoThbI e padoThbI A
CreneHs ¢ palmOHAIBHBIM
1 1 https://resh.edu.ru/
nokasaresem
2 CBolicTBa CTCTICHH 1
[IpeobpazoBanue BhIpaXeHUH,
3 COJIepIKaINX PAIIMOHATBHBIC 1 https://resh.edu.ru/
CTCIICHU
[IpeobpazoBanue BhIpaxeHUH,
4 COJIEpXKAIINX palMOHATBHBIC 1
CTETICHH
[IpeoOpazoBanue BbIpaKEeHHH,
5 COJIeprKalINX PallMOHATbHbBIE 1
CTETICHH
[TokazarenbHbIE YpaBHEHUS U
6 1 https://resh.edu.ru/
HEPaBEHCTBA
7 [TokazarenbHbIC YpaBHEHUS U 1
HEPaBEHCTBA
3 [TokazarenbHbIE YpaBHEHUS U 1
HEPaBEHCTBA
9 [TokaszarenbHbIC ypaBHEHUS U 1
HEPaBEHCTBA
10 IToka3aTenbHbIE ypaBHEHUS U 1
HEPaBCHCTBA
11 [ToxazarenbHast QyHKLIUS, €€ 1



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

CBOIicTBa U rpaduk

KonTponbhas pabota no teme
"CTerneHnb ¢ palliOHaIbHBIM

12 roka3areiieM. [lokazaTeapHast
¢dbynakuus. [TokazarenbHbIe
YpaBHEHHUS U HEpaBeHCTBA"
https://lib.myschool.edu.ru/content/50
13 Jlorapudm uuncna 49
14 JLeCATHHHBIC 1 HATYpATbHEIC https://resh.edu.ru/subject/lesson/3823/
J0rapupMbl
15 Tpeobpasopanne BoipacHnuil, https://resh.edu.ru/subject/lesson/5753/
COJep KAIINX JIOTapH (MBI
16 [IpeobpazoBanue BhIpaxeHUH, https://resh.edu.ru/
COJep KAIINX JIOTapH(PMbI
17 [Ipeo6pa3oBanue BbIpakeHUH,
coJiepXKaniux Jorapudmbl
18 [Ipeo6pa3oBanue BbIpakeHUH,
coJIepKanux Jorapudmol
19 Jlorapudmuueckune ypaBHEHUS U https://resh.edu.ru/
HEPaBEHCTBA
20 Jlorapudmuueckre ypaBHEeHUs U
HEPaBEHCTBA
91 Jlorapudmuueckue ypaBHEeHUS U
HEPaBEHCTBA
99 Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA
Jlorapudgmuueckast pyHKIus, e .
23 https://resh.edu.ru/subject/lesson/3834/

CBO¥CTBa U rpaduK



https://lib.myschool.edu.ru/content/5049
https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3834/

Jlorapudmudeckas pyHKIm, €€

24 cBojicTEa 1 rpaduK https://resh.edu.ru/subject/lesson/4732/

o5 Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpauku

26 Tpuronomerpuyeckue GyHKINY,
UX CBOMCTBA U rpauku

97 Tpuronomerpuyeckue pyHKLINY,
UX CBOMCTBA U rpauku

98 Tpuronomerpuyeckue GyHKINH,
UX CBOWCTBA U rpaduku

29 [TprMepbl TPUTOHOMETPUUYECKUX httos://resh.edu.ru/
HEPaBEHCTB
[TpumMeps! TPUTOHOMETPUYECKUX

30 HEPaBEHCTB

31 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTponbHas padbora no teme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHCTBA. TpUroHoMeTpruyeck
ue QyHKIUH U UX
rpa¢uku. TpuroHomerpuueckue
HepaBeHcTBa"

34 HenpepoiBHble QyHKIINN

35 MeTtoa HHTEepBAJIOB JJIs pEIIeHUS

HEpPaBEHCTB



https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

36
HEPaBEHCTB

37 [TpousBoaHas GyHKIUH https://resh.edu.ru/

38 [TpousBoaHas GyHKIMH

39 ['eomerpuyeckuii u puznyecKuin
CMBICJI IPOM3BOIHOM

40 ['eomeTpuyeckuii u il)HSI/IquKI/Iﬁ https://resh.edu.ru/
CMBICJI IPOU3BOIHOM

41 [Tpon3BoiHBIE 3TIEMEHTAPHBIX
byHKIMi

42 [Tpon3BoiHBIE 3NIEMEHTAPHBIX
byHKIMI
[Tpou3BoHas CyMMBlI,

43 IIPOU3BENICHUS, YACTHOTO
byHKIII
[IponsBoiHasA cymMBl,

44 IIPOU3BEICHUS, YACTHOTO
byHKIMMA
[IponsBoHasA cymMBl,

45 IIPOU3BEICHHUS, YACTHOTO
byHKIMI
[IprMeHeHne npou3BOIHOM K

46 UCCIIeIOBAaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U IKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K

47 UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U IKCTPEMYMBI

48 [Ipumenenne mpon3BoJHON K



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

HCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBbI

49

[IprumeHeHue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

50

Haxoxaenre HanOoJIbIIero u
HAUMEHBIIIETO 3HAUCHUS ()yHKITUH
Ha OTpE3KE

https://resh.edu.ru/

o1

Haxoxnenne HanOopIIero u
HAUMEHBIIIETO 3HAUYCHUS () yHKITUH
Ha OTpEe3Ke

52

Haxoxnenne HanOompIIero u
HAUMEHBIIIETO 3HAUCHUS ()yHKITUH
Ha OTpe3Ke

53

Haxoxnenne HanOompIIero u
HAUMEHBIIIETO 3HaUeHUs QYHKITUI
Ha OTpe3Ke

54

HaxoxaeHre HanOOoIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpe3Ke

55

HaxoxaeHre HanOOoIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpEe3Ke

56

[IpumeHeHre mporu3BOIHOMN ISt
HAXO0XICHUS HAWTYYIIero
pelIeHHs B IPUKJIAIHBIX 33a9ax,
JUISL OTIPEIEIICHHS] CKOPOCTH
mpolecca, 3aIaHHOToO PoPMYIOi



https://resh.edu.ru/

WM TpaduKoM

KonTponbhas pabota no teme

57 "ITpousBonas. [Ipumenenue
MPOU3BOAHOI"
58 Hepeoobpasnas. Tabmiua https://resh.edu.ru/
epBOOOPa3HBIX
59 [TepBooOpaznas. Tabnuma
epBOOOPa3HBIX
50 WuTerpai, reoMeTpudecKui u
(u3nUecKuii CMBICT HHTETpasia
61 WuTerpai, reoMeTpuyecKuii u
(u3nUecKuii CMBICT HHTETpasia
62 HHTerpai, reoMeTpUYECKHN U
(u3nUecKuii CMBICT HHTETpasia
63 Brruncnenue unTerpana no https://resh.edu.ru/
dbopmyne Hetorona—JleliOnura
64 Brrunciienue naterpana no
dbopmyne Hetorona—JleliOnura
65 Brrunciienue naterpana no
dbopmyne Hetorona—JleliOnura
66 Brrunciienue naterpana no
dbopmyne Hetorona—JleliOnura
67 CucTembl TUHENHBIX YpaBHEHUHN
68 CucTeMbl THHEHHBIX YpaBHEHUH
Pemenue npuknaaHeix 3aaa4 ¢
69 MTOMOIIBIO CUCTEMBI JIMTHEHHBIX

YpaBHEHUU



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

70

Pemenue nmpukiaaHbIx 3a7a4 ¢
MOMOUIbIO CUCTEMBbI JINHEHHBIX
ypaBHEHUH

71

CHCTEeMBI U COBOKYITHOCTH TIEITBIX,
palMOHATBHBIX,
UPPAlMOHATILHBIX,
MOKA3aTeIbHBIX,
norapuMUUECKUX ypaBHEHUHN U
HEPABCHCTB

https://resh.edu.ru/

72

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
paloOHaTbHBIX,
UpPpalMOHATIBHBIX,
MOKa3aTeIbHbIX,
norapupMHUUECKUX ypaBHEHUH U
HEPABEHCTB

73

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paloHaTbHBIX,
UPpALMOHATIBHBIX,
MOKa3aTeNIbHBIX,
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB

74

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHAIbHBIX,
UPpallMOHATBHBIX,
MOKa3aTeNbHBIX,
norapupMHUUECKUX ypaBHEHUH U
HEPaBEHCTB

75

Hcnonp3oBanue rpadukoB
GYHKIMNA 7151 pEeIIeHUS



https://resh.edu.ru/

YpaBHEHUI U CUCTEM

76

Hcnons3oBanue rpadukoB
GyHKIMHI 15 pereHus
YpaBHEHUI U CUCTEM

77

[IpumeHeHre ypaBHEHUH, CUCTEM
Y HEPaBEHCTB K PEIICHUO
MaTeMaTUYeCKHX 3a/1a4 U 3a]1a4
U3 pa3IMuHbIX 00JacTell HAyKH U
pEATbHOM KU3HU

78

KonTtponpsHast pabora o Teme
"MHTerpat u ero NpuMeHeHusl.
Cucremsl ypaBHeHHN"

79

Harypasibable u 1iesnble yucna B
3a/1a4ax U3 pealbHOM KU3HU

80

Harypasibable u 1ienble yucna B
3a/1a4ax U3 peaJbHOU KU3HU

81

HaTypaJ'IBHBIe " [ECJIbIC YKClia B
3agadax u3 peanLHoﬁ KHU3HHU

82

HpI/ISHaKI/I JACITUMOCTHU LECJIBIX
YHUCCII

83

HpI/ISHaKI/I JACITUMOCTHU LOECJIBIX
YHUCCII

84

HpI/ISHaKI/I JACITUMOCTHU LECJIBIX
qUCCII

85

[ToBTOpenue, 06001IeHNE,
CHUCTEMaTH3alMsl 3HAHWA.
YpaBHeHus

86

[ToBTOpenwue, 0600IIEHNE,




CUCTeMaTH3alus 3HAaHUH.
VYpaBHeHus

87

[ToBTOpEHME, 0600IIECHUE,
cHCTeMaTh3aIys 3HAHHH.
VYpaBHeHus

88

[ToBTOpEHME, 0600IIECHUE,
CHCTEMAaTHU3alus 3HAHUM.
YpaBHeHuUs

89

[ToBTOpenue, 06001ICHNE,
cUCTeMAaTH3aIns 3HaHWM.
YpaBHeHus

90

[ToBTOpenue, 06001ICHNE,
cUCTeMAaTH3aIns 3HaHWM.
YpaBHeHus

91

[ToBTOpenue, 06001ICHNE,
cUCTEeMaTU3alus 3HaHUM.
Hepasencrta

92

[ToBTOpenue, 06001IIEHNE,
CHCTeMaTHU3alysl 3HAHH.
HepasencrtBa

93

[ToBTOpenue, 06001IEeHNE,
CHUCTEMaTH3aIMs 3HAHWA.
HepasencrBa

94

[ToBTOpenme, 0600IIEHNE,
CHCTEeMAaTH3aIus 3HAaHUH.
HepagencrBa

95

[ToBTOpenwue, 0600IIEHNE,
CUCTeMaTH3alysI 3HaHUH.




CucreMbl ypaBHEHHI

[ToBTOpEeHmE, 0600IICHUE,
96 cucTeEMaTH3alUs 3HAHUIA.
CucreMbl ypaBHEHHI

[ToBTOpEHME, 0600IIECHUE,
97 cucTeEMaTH3alUs 3HAHUIA.
DyHKIMHU

[ToBTOpEHmE, 0600IICHNE,
98 CHCTEMAaTH3aLMs 3HAHUIA.
DyHKIMHU

99 Wrorosas koHTpoJsibHasA paboTa

100 Hroroas xonTpoasHas pabora

O0001enne, cuCTEMaTA3ALUSA
101 3HAHMI 332 KypC aareOpsl U Hava
MareMaTuueckoro agaiansa 10-11

KJIaCCOB

O06006111EH1E, CHCTEMATU3ALIHUS
102 3HaHMM 3a Kypc aiareopsl 1 Havail
MaTemMaruueckoro aHammsa 10-11

KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB
Ne HaumeHoBaHue pa3aeioB U TeM DJieKTpoHHbIE (M (PPOBBIE)
KonTpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
IIpencraBiaenue na
1 PEAICTABIICHHC JAHHBIX H 4 https://school.oblakoz.ru/materials/495928
OIIrcarciIbHAadA CTATUCTHUKA
CrnyualiHble ONBITHI U CIydyaiiHbIE
co0 ,0 c .
2 PITHGL OTBITRL 3 1 https://school.oblakoz.ru/materials/495928
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMUA UCXOAMH
@) o
3 TCPATIHI Hal €O HTH{MH’ 3 https://school.oblakoz.ru/materials/495928
CJIO’KEHHE BEPOSATHOCTEH
VYcnoBHas BEpOSTHOCTb, IEPEBO
CIIy4allHOT'O OMBITA, .
4 i N 8, popmyna 6 https://school.oblakoz.ru/materials/495928
MIOJTHOM BEPOSITHOCTH U
HE3aBHCUMOCTEL COOBLITHI
5 OneMeHTbl KOMOMHATOPUKH 4 https://school.oblakoz.ru/materials/495928
Cepun nocae0BaTeENbHBIX )
6 P N s 3 1 https://school.oblakoz.ru/materials/495928
HCIIBITAHUU
CnyuaiiHble Be .
7 TTYHAHHBIC BETHHIHD 1 6 https://school.oblakoz.ru/materials/495928
pacnpeeeHus
O060011e
8 HUI HHE 1 cheTeMaTHsanit 5 2 https://school.oblakoz.ru/materials/495928
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34 5 9
I[TPOTPAMME



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomsusre | Mpaxriseckie (undgposBbie)
NMPOrpaMmblI Bcero paGoThI paGoTE! o0pa3oBaTejibHbIE
pecypchbl
1 MaremaTtnueckoe 0KMIaHUE CIIy4alHON 4
BEJTMYMHBI
5 ,Z[I/ICHG})CI/IfI Y CTaHJIaPTHOE OTKIOHCHHE 4 1
CIIy4aifHON BEJIMYUHBI
3 3aKoH OOJNBIINX YHCET 3 1
4 HenpepbiBHbIE CilydaiiHble BETUYHHBI 5
(pactipenerieHus)
5 HopmanbHoe pacnipeneneHus 2 1
5 [ToBTOpEHHE, O606H16HI:IG u 19 1
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosnuyectBo 4yacos
Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3y4eHusi  o0pa3oBaTeJbHBIC PeCypChl

padoThI padoThI

IIpencraBnenue 1aHHBIX €
IIOMOIIIBI0 TAOJIHIL U 1 https://school.oblakoz.ru/materials/495928
JuarpaMm

Cpennee
apupMeTHIeCcKoe,
MeJIraHa, HauOoJIbIIee U
HavMEHbIIIEE 3HAUYCHHUS, 1 https://school.oblakoz.ru/materials/495928
pasmax, JUCIepcHs,

CTaHJAPTHOE OTKIOHEHHE
YHUCJIOBBIX HAOOPOB

Cpennee
apudmeTnyeckoe,
MeauaHa, HanOoJbIIee U
HanMeHbIIIee 3HAUCHMS, 1
pa3Max, Tucrnepcus,
CTaH/IapTHOE OTKJIOHEHHE
YHCIOBBIX HAOOPOB

Cpennee
apudMeTHIecKoe,
MeInaHa, HanOoJbIlee U
HAMMCHBbIICC 3HAUYCHUA,
pa3Max, TUCTepCHs,
CTaH/IAPTHOE OTKJIOHCHHE



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

YU CJIOBBIX Ha60p013

Cnyuaiinbie
AKCTIEPUMEHTHI (OTIBITHI) U
CIIy4aifHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS
(ucxomml)

https://school.oblakoz.ru/materials/495928

BeposiTHOCTE citydaliHOTO
coObITUsl. BepositHocTH
COOBITHM B OIBITAX C
PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU
COOBITHSIMH

https://school.oblakoz.ru/materials/495928

BeposiTHOCTB city4daitHOTO
coObITus. [IpakTrueckast
pabora

Onepanuu Haj
COOBITUSIMU: TIEpECEUCHUE,
00beIMHEHNE COOBITHI,
MIPOTUBOIIOIOXKHBIC
coObITHs. JlnarpaMmbl
Ditnepa

https://school.oblakoz.ru/materials/495928

Omneparuu Haj
COOBITUSIMU: TIEpECEUEHUE,
00beIMHEHNUE COOBITHI,
IPOTHUBOIIOJIOKHBIE
coObITHs. JInarpamMmer
Olinepa

10

dopmyiia CIOKEHUS
BEPOSATHOCTEU

https://school.oblakoz.ru/materials/495928



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

11

YcioBHas BEPOATHOCTb.
YMHOXkEHUE
BeposATHOCTEM. JlepeBo
CIIy4aitHOTO
HKCIIEPUMEHTA

https://school.oblakoz.ru/materials/495928

12

VYcnoBHas BEPOSTHOCTD.
YMHOXeEHUE
BeposiTHOCTEN. [lepeBo
CIIy4aitHOTO
JKCIIEPUMEHTA

13

VYcnoBHas BEPOSTHOCTD.
YMHOXeHUE
BeposATHOCTEU. JlepeBo
CIIy4aliHOTO
JKCIIEPUMEHTA

14

®dopmyna NoJHON
BEPOSATHOCTH

15

®dopmyna MoJIHON
BEPOSITHOCTH

https://school.oblakoz.ru/materials/495928

16

dopmyiia MOJHOU
BEPOSITHOCTH.
He3asucumele coObITHS

17

KonTponbHnas padora

18

Komb6unaropHoe npaBuio
YMHOXKCHHA

https://school.oblakoz.ru/materials/495928

19

IlepecTanoBkH 1
dakTopuan

20

Yucno coueTanuit



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

21

Tpeyronpuuk [Tackans.
®dopmyna OnHOMA
HeroTona

https://school.oblakoz.ru/materials/495928

22

bunapHsbIii cinydaiHbIi
OTBIT (MCIIBITAHHE), YCTIEX
u Heygava. HezaBucrumebie
ucneltanus. Cepust
HE3aBUCUMBIX UCTIBITAHUHN
JI0 [IEPBOrO ycrexa

23

Cepus HE3aBUCUMBIX
ucnblTaHui bepHymm

https://school.oblakoz.ru/materials/495928

24

Cepus HE3aBUCUMBIX
HCITBITAaHHH.
[IpakTrueckas pabota ¢
HCIIOJIb30BaHUEM
3JICKTPOHHBIX TAOJIUII

25

Crnyyvaiinas BeTU4MHA

26

Pacnpenenenune
BEPOSITHOCTEH.
Huarpamma
pacnpeneneHus

27

CymMa 1 mpousBeieHHE
CIyYalHBIX BEIUYUH

https://school.oblakoz.ru/materials/495928

28

CyMMa 1 mpou3BeieHNe
CIyYalHBIX BEIUYUH

29

ITpumepsl
pacnpenesneHuii, B ToM
YHCJIE TEOMETPUUECKOE U



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

OMHOMHAJILHOE

[Tpumepsl
pacnpeziefieHu, B TOM
YHClIe TEOMETPUUYECKOE U

30

OMHOMHAJILHOE

31 [ToBTOpeHmEe, 0600IIEHNE

U CUCTEMAaTU3alusg 3HaHUN

39 [ToBTOpeHmEe, 0600IIEHNE

U CUCTEMAaTU3alusg 3HaAaHUN

33 Hrtorosast KOHTpoOJIbHAA
pabora

[ToBTopenue, 0600mIEHNE
M cUcTeMaTu3alus 3HaHui

34

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIC

pecypchl

[ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanui. CiaydaiiHbie
OTIBITHI U BEPOSTHOCTHU CITY4alHBIX
coObITuii. Cepuu HE3aBUCHUMBIX
HUCITBITAHUH

[ToBTOpeHME, 0000IIECHNE,
cucreMaTtu3anus 3HaHuil. CiydaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIAHBIX
coObITHi. Cepun HE3aBUCHMBIX
HCHIBITAaHUN

[ToBTOpenue, 06001IEHNE,
cucteMaTtu3anus 3Hanud. CiyqaifHpie
OMBITHI M BEPOATHOCTHU CITyYalHBIX
coObITuii. Cepru HE3aBUCHUMBIX
HCHBITAaHUN

[ToBTOpenue, 060061IeHNE,
cucremarusanus 3HaHui. CiryyaiiHbie
OTIBITHI U BEPOSTHOCTU CITYYaHBIX
coObITuii. Cepru HE3aBUCUMBIX
HUCIIBITAaHUH

[Ipumeps! npuMeHeHust
MaTeMaTHYeCKOT0 OKUIaHUs
(cTpaxoBaHue, 10TEpES)




MartemaTudeckoe OXHUJAaHUE CYyMMBI

0 CIIy4aliHbIX BEJITMYUH
Matematuueckoe 0xKHIaHue

7 reOMEeTPUYECKOTO U OMHOMHATILHOTO
pacrpeeneHuit
Matematuueckoe 0xKHuIaHue

8 reOMETPHUECKOT0 U OMHOMHUAIBHOTO
pacrpeeneHuin

9 Jlucriepcust M CTaHAAPTHOE OTKIIOHEHUE

10 Jlucriepcust ¥ CTaHIAPTHOE OTKIIOHEHUE

11 Jlucriepcun reoMeTpu4ecKoro u
OMHOMMAJIBHOTO pacIpe/IeIeHuUs

12 [IpakTuueckas pabora c
MCTIOJIH30BAHUEM SJIEKTPOHHBIX TAOIIUI]

13 3akoH OospIIX unces. BeIOOpovHbIit
METOJI UCCIICIOBAHNHU

14 3akoH OospLINX YKces. BoIOOpouHBIit
METOJI UCCIICIOBAaHNHU

15 [IpakTuueckas pabota c
WCTIOJIH30BAHMUEM DJIEKTPOHHBIX TaOIUI]

16 Hrorosas koHTpOIBHAs paboTa
[IpuMepsl HENPEPBIBHBIX CIITy4ailHBIX

17 BeurH. OYHKIHS TIOTHOCTH
pacnpenenenus. PaBuomepHoe
pacripeielieHue U ero CBOMCTBa
[Tpumepbl HETIPEPHIBHBIX CIIyYaliHbBIX

18 BeNMYUH. OYHKIUS IIOTHOCTH

pacnpeaciiCHu. PaBHOMepHOe




pacrpeacii€CHuec u €ro CBOMCTBa

19

33,[[&‘11/1, IIPUBOJAAINNE K HOPMAJIbHOMY
pacupeaciCHnIO. q)}’HKHI/ISI IIJIOTHOCTH 1
CBOMCTBa HOPMAJIBHOI'O pacpeaAcICHUA

20

[IpakTuueckas pabota c
MCIIOJI30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

21

[ToBTOpeHME, 0000IIEHNE U
chcTeMaTtu3anus 3Hannii. OnucarenpHas
CTaTUCTHKA

22

[ToBTOpEeHUE, 0600IICHNE 1
CUcreMarui3anuda sgauui. OnucareapHas
CTaTUCTHUKA

23

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3anus 3HaHui. OMBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSMH

24

[ToBTOpEeHuEe, 06001IIeHNE 1
cucreMaTu3anus 3HaHui. OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

25

[ToBTOpEeHuEe, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. Beruncnenue
BEPOATHOCTEHN COOBITHI ¢ MPUMEHEHUEM
dhopmyn u rpadUUECKIX METOIOB
(xoopauHaTHas npsAMas, AepeBo,
nuarpaMma Disepa)

26

[ToBTOpenue, 0600mEeHNE U
cUcTeMaTu3alus 3HaHui. Berancnenue




BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dhopmyn u rpadUIECKUX METOIOB
(xoopauHaTHas npsAMas, IepeBo,
auarpaMmma Disepa)

27

[ToBTOpEeHME, 0000IIEHNE U
cucTemMaTu3auus 3HaHuil. Beraucnenue
BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHUEM
dbopMyI u TpadUIECKUX METOIOB
(xoopauHaTHas npsAMas, 1epeBo,
nuarpamma Ditnepa)

28

[ToBTOpEeHME, 0000IICHNE 1
cucTeMaTHU3alus 3HaHWH. Berarcnenue
BEPOSTHOCTEH COOBITHI ¢ IPUMEHEHUEM
dbopmMy1 u rpaduIECKUX METOI0B
(KoopaMHATHAS MIPsIMast, IEPEBO,
nuarpamma Disepa)

29

[ToBTOpenue, 06o0IIEHNE U
cucteMaTtu3anus 3Hanud. CiyqaifHpie
BEJIMYUHBI U pacIpe/iesICHUs

30

[ToBTOpenue, 06o0IIEHNE U
cucteMaTtu3anus 3Hanud. CiyqaifHpie
BEJIMYUHBI U paCIpe/IeTICHUS

31

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3allus 3HAaHUH.
MaremaTuuecKoe OKHUIAHUE CIyYalHON
BEJIMYUHBI

32

[ToBTOpeHUEe, 06001IeHNE 1
cUCTEMATH3aINs 3HAHUMH.
MaremaTuyecKoe OKUIAHUE CIyYalHON




BCJIIMYHUHBI

33 HroroBast koHTpobHas paboTa 1

34 IToBTOpEHME, 0606H_ICHI:IG u 1
crCcTeMaTH3aIus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HanmenoBaHmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
KonTpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 BBenenue B crepeoMeTpuro 10 https://school.oblakoz.ru/materials/495928
[IpsiMBbI€ M TUIOCKOCTH B
2 npoctpanctse. [lapamiensHOCT 12 1 https://school.oblakoz.ru/materials/495928
IPSIMBIX U IJIOCKOCTEN
II
3 °p HeHHHIfyMpHOCTB MPAMPIX 12 https://school.oblakoz.ru/materials/495928
IJIOCKOCTEMN
N
4 HIBT MEHLY TIPAMBIMIL H 10 1 https://school.oblakoz.ru/materials/495928
IJIOCKOCTSIMU
5 MHororpaHHUKH 11 1 https://school.oblakoz.ru/materials/495928
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 https://school.oblakoz.ru/materials/495928
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUSA U 4 0
YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Tena BpameHus 12 https://school.oblakoz.ru/materials/495928
OO0BEMEI Tel 5 1 https://school.oblakoz.ru/materials/495928
B
CKTOPEI 1 KOOP/IHATLL B 10 1 https://school.oblakoz.ru/materials/495928
MIPOCTPAHCTBE
[ToBTOpeHme, 06001IEHNE, 7 0
cucTeMaTHU3alusd 3HaAaHUN
OBUIEE KOJIMYECTBO YACOB I10 34 5 0
[TPOTPAMME



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KouanuecTB
0 4acoB
1
K
o p
a
H
K
T
T
P "
0
q
Ne 1 e
B b
n/ Tema ypoka ¢ | Jlara uzyyenus DJIeKTPOHHbIE HU(PPOBBIE 00pa3oBaTebHbIE PeCypChl
u ce | H K
r bl
"
0 e
p e
|
0
0
0
0
T
T
bl
bl
OCHOBHBIC TTOHITHUS
CTEPEOMETPUU:
TOYKa, IpsAMasi, 1 https://resh.edu.ru/subject/lesson/4756/
IJIOCKOCTb,
MIPOCTPAHCTBO.



https://resh.edu.ru/subject/lesson/4756/

[IpaBuiia
M300paKeHHS HA
PUCYHKaX:
N300paKCHHS
IUIOCKOCTEHA,
napaiebHbIX
IPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

IToasarus:
repeceKaronmecs
IUIOCKOCTH,
repeceKaronmecs
npsiMasi ¥ IIOCKOCTh

https://resh.edu.ru/subject/lesson/4756/

Ilonstus:
repeceKaronmecs
IUIOCKOCTH,
MepECeKAIINECS
npsiMasi ¥ IIOCKOCTh

http://metodisty.ru/m/files/view/prezentaciya dlya sozdaniya moti

vacii_k teme -izobrazhenie prostanstvennyh figur na ploskosti

3HAKOMCTBO C
MHOI'OrpaHHUKaMU,
n300pakeHune
MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha
MPOEKIIMOHHBIX
gepTeKax

https://resh.edu.ru/subject/lesson/4756/

HauannHbie
CBEJICHUS O KyOe H
UpamMue, ux

Ppa3BEPTKU U MOJEIIN.

http://geometry2006.narod.ru/Lessons/10-11/3b.pptx



https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx

Ceuenus
MHOTOI'PAaHHUKOB

Hauanbabie
CBEJICHUS O KyOe H
MpamMue, ux

Pa3BEPTKU U MOJIEIIN.

Ceuenns
MHOTOTPaHHUKOB

http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

ITousarue 06
AKCUOMAaTHUYECKOM
[IOCTPOCHHUHU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH H
CJIEICTBHS U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

ITousitre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHH:
aKCHOMBI
CTEpEeOMETPUU U
CIIEICTBHS U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/3c.pptx

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUH U
CJICACTBUA U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/1.pptx



http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx

10

ITonstre 00
AKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHHU:
aKCHOMBI
CTEPEOMETPUU U
CIIEICTBHS U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/2.pptx

11

Bzanmnuoe
pacnoJioKeHNe
MPSMBIX B
MPOCTPAHCTBE:
nepeceKaromecs,
napasuieyibHbIE U
CKpEIIMBAIOIINECS
HpsIMBIE

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

12

[TapannenpHOCTD
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napajjienbHble
NpsIMbIE B
IIPOCTPAHCTBE;
napajuieIbHOCTh
TPEX NMPAMBIX

https://resh.edu.ru/subject/lesson/4912/

13

[TapamiensHOCTD
HPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapannensHOCTB

https://resh.edu.ru/subject/lesson/4912/



http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

HpHMOfI " IIJIOCKOCTHU

14

Vriel ¢
COHaNPaBJICHHBIMH
CTOpOHAMHU

https://resh.edu.ru/subject/lesson/4912/

15

VYron mexnay
MPSIMBIMH B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4912/

16

VYron mexnay
PSIMBIMU B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4912/

17

[TapannenpHOCTD
IUIOCKOCTCIHA:
napajieabHbIe
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

18

CaoiicTBa
napajuieIbHbIX
IIJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

19

IIpocreiimue
IIPOCTPAHCTBEHHBIE
burypsl Ha
IJIOCKOCTH:
TeTpa’ap, Kyo,
napajuiesenumnes

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

20

[Toctpoenue
CEUYEHHI

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

21

[Toctpoenue
CEUYEHHI

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

22

KonTponbhas pabota

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

o Teme "[Ipsambie u
IUIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTD
MPSIMBIX |
miockocTeit"

23

[IepnieHquKynsspHOCT
b IIPSAIMOM U
IUIOCKOCTH:
NEPIEHIUKYIIIPHBIC
psIMbIE B
IIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

24

[Tpuznak
NEePHEHIUKYISIPHOCT
U NPAMOU 1
IJIOCKOCTH

25

[Ipssmble
napauleJIbHbIE U
NEePIEHAUKYJISPHbBIE
K IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

26

[Ipssmble
napauleJIbHbIE U
NEPIEHANKYJIAPHbIE
K INIOCKOCTH

27

[Ipusnaxk
NEPIEHIUKYIISPHOCT
U IIPSIMOM U
IUIOCKOCTH

28

Teopema o npssmoit

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx



http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

NEePIEeHIUKYIIPHON
IJIOCKOCTH

29

Teopema o mpsimMoit
NEePIeHIUKYIIPHON
IJIOCKOCTH

30

Teopema o mpsimMoi
NEPIEHANKYJIIPHON
IIJIOCKOCTH

31

[IepnienauKkymnsp u
HAaKJIOHHBIE:
paccTosiHue OT TOYKH
JI0 TUIOCKOCTH,
paccTosiHue OT
NpsSIMOM 110
IUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

32

[lepnenaukynsp u
HaKJIOHHBIE:
paccTosTHUE OT TOUYKHU
JIO INIOCKOCTH,
paccrositHue oT
NpsMOM 10
IIOCKOCTH

33

[IepnieHauKymnsp u
HAaKJIOHHBIE:
pPacCTOSIHUE OT TOYKHU
J10 TIOCKOCTH,
paccTostHuE OT
psMOM 10
IIJIOCKOCTH



http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

34

[lepnienaukymnsip u
HAKJIOHHBIE:
paccTosiHuE OT TOYKU
JI0 TIJIOCKOCTH,
paccTosiHUE OT
IPSAIMOM 110
IJIOCKOCTH

35

VYrisl B
MIPOCTPAHCTBE: YT OJ
MEXAy NpsMOH U
IJIOCKOCTBIO

36

JIByrpaHHbIil yroi,
JIMHENUHBIN yro
JIBYIPaHHOI'O yIiia

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

37

JIByrpaHHbIil yroi,
JIMHENUHBIN yro
JBYTPaHHOIO yria

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

38

[lepnenaAuKyISIpHOCT
b INIOCKOCTEH:
NpU3HAK
NEPHEHIUKYIAPHOCT
Y JIBYX TJIOCKOCTEU

39

[IepnenqukynsipHOCT
b IIJIOCKOCTEH:
MPU3HAK
NepPHEHIUKYISIPHOCT
U JIBYX IJIOCKOCTEU

40

[lepnengukynsipHOCT
b IJIOCKOCTEH:



http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

MpU3HAK
MEePIEeHIUKYISIPHOCT
U IBYX ILTIOCKOCTEH

41

Teopema o Tpéx
HEePIEeHIUKYIIsIpax

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

42

Teopema o Tpéx
NepHeHANKYIISIpax

43

Teopema o Tpéx
NePHEHANKYIISIpax

44

KontponsHas padora
10 TeMaM
"IlepnenuKyIsIpHOC
Th TIPSIMBIX H
IUIOCKOCTEN" 1
"Vribl MexIy
PSIMBIMU U
IUIOCKOCTSIMU"

45

ITonsTue
MHOT'OTPaHHUKA,
OCHOBHBEIC JIEMCHTEI
MHOTOTPaHHUKA,
BBIITYKJIBIE U
HEBBINMYKJIbIE
MHOTOTPAHHUKH;
pa3BEpTKa
MHOT'OTPaHHUKA

46

[Tpusma: n-yronpHas
NpU3Ma; TPaH! U
OCHOBaHUs IPU3MBI;



http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

npsAMasd U HaKJIOHHAasA
IIPU3MBEIL; OOKOBas U
IIOJIHAsA IMOBEPXHOCTDH
IMPU3MbI

47

[Tapannenenunen,
IIPSAIMOYTOJIBHBIN
napajuiejenumnes] u
€ro CBOMCTBa

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

48

ITupamupa: n-
yroJibHas MUpaMuia,
IrpaHu U OCHOBAaHUE
nupamuibl; 60KoBas
U I10JIHAA
[IOBEPXHOCTh
UpaMUbI;
[paBWIbHAas U
yCeuy€HHas nupaMuIa

49

[IpaBunbHBIE
MHOTOI'PAHHUKU:
MIOHSATHE
IIPaBUIILHOTO
MHOT'OI'PaHHUKA;
[IpaBUJIbHAS [IPU3MaA
Y TIpaBUJIbHAS
NUPAMHUJIA;
IIpaBUJIbHAS
TPEYrojabHast
nupamuaa u
IIPaBUJIbHBIN



http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

TeTpa’ap; Kyo

50

IIpencrasienue o
MIPaBUIILHBIX
MHOTOI'PaHHHUKAX:
OKTa’Ip, T0ACKad AP
U UKOCAdIP.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETpPUs
OTHOCUTEIIEHO
TOYKH, PSIMOI,
IJIOCKOCTH.
OJIEMEHTBI
CHUMMETpPHUH B
nupamuaax,
napajuienenuneaax,
MPaBUITBHBIX
MHOTOT'PaHHHUKAX

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

52

Brruncienue
3JIEMEHTOB
MHOTOT'PaHHHKOB:
pEOpa, TuaroHanu,

YTJIbI

53

IInomaas 60KOBOM
ITOBEPXHOCTHU U
MMOJTHOM
MMOBEPXHOCTHU
PSIMOM IIPU3MBI,
ILIOIIATh



http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

OCHOBaHU, TeopeMa
0 OoxoBOM
MOBEPXHOCTHU
NPSMON MPU3MBbI

[Tnomans 6OKOBOM
MOBEPXHOCTH U

MOBEPXHOCTHU
IIPaBUIILHON
o4 IIApaMUbl, TEOPEMA 1 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
0 IO OOKOBOM
MMOBEPXHOCTHU
yCeUEHHOU
MUPaMUbI
KoHTposbHas padota
55 0 TeMe 1
"MHororpaHHuku"
56 [TonsiTie 06 06bEME 1 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
57 O0BEM UpaMuIbI 1 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
58 O0BEM UpaMuIbI 1
59 O0BEM UpaMuIbI 1
60 O0BEM UpaMuIbI 1
61 O06BEM npu3MBbI 1 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
62 O06BEM npu3MBbI 1
63 O06BEM npu3MBbI 1
KonTponsHas pabora
64 1o Teme "OO0BEMBI 1
MHOTOTPaHHHUKOB"
65 [ToBTOpeHue, 1



http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

000011IEHNE
CUCTEeMaTH3aIHs
3HaHui. [loctpoenne
CEYEeHU! B
MHOTOI'PAHHUKE

66

IToBTOpEHue,
00001IeHE
CHCTEMaTHU3aIUsI
3HAHHM.
Brruucnenue
PACCTOSIHUI: MEXAY
JIBYMsI TOUKaMU, OT
TOYKH JI0 IPSAMOM, OT
TOYKH JO INIOCKOCTH,
MEXKY
CKPEIMBAOIIUMHUCS
MPSIMBIMU

67

Hrorosas
KOHTpOJIbHAsE paboTa

68

IToBTOpEHwME,
00o01ieHne
cHUCTeMaTU3aLns
3HAHUM.
Brrunciienue yrios:
MEKIY
CKpEIIMBAOIIUMHUCS
MIPSIMBIMU, MEXTY
psIMOM U
IIJIOCKOCTBIO,




JBYTPaHHBIX YTJIOB,
YIJI0B MEXAY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, iuamerp;
IUIOIA/Ib TOBEPXHOCTHU ChEpPbI

Bsanmuoe pacrionosxenue chepsl u
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cthepe; miomaas chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctd. CedeHus mapa

[{umuHaprdeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU, OCh ILIMJIMHIPUIECKOIN
MMOBEPXHOCTH

Hunuaap: ocHoBaHUS 1 GOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOINAAbL OOKOBOM M OIHOMN
MIOBEPXHOCTH

N300paxenne NUIMH/PA HA TUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

LHWIMH]pA (IUI0CKOCTBIO, MapajlienbHON
WM NIEPIEHIUKYIIIPHON OCH LIMJIMHAPA)

KoHunyeckas TOBEpXHOCTh, 00pa3yrolue
KOHHUYECKOU MMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIIHHA,

8 00pa3yrolas 1 0Ch; IJIOIMA b OOKOBOM 1
MOJIHOM MMOBEPXHOCTHU
Y ceu€HHBIM KOHYC: 00pa3yroIIue 1

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N300pakeHue KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TUTOCKOCTHIO, TTAPAJUICITEHOM
OCHOBAaHUIO, U TUIOCKOCTBIO, TPOXOISAIICH
yepes3 BEPIIMHY)

1 KoMOuHarws Ten BpameHus u
MHOTOTPaHHUKOB
MHororpaHHuK, ONMMCAaHHBIA OKOJIO

12 cthepsl; chepa, BOUCaHHAS B
MHOTOTPaHHHK I B TEJIO BPAICHHS

13 [Tonsitue 06 00bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0béM nMIMHIpa, KOHYCa

15 O06BEéM mapa u miomaas cheps
[Tono6OHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEX Y TUIOIMAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

17 KonTtponsHas padora no temam "Terna
BpameHus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B POCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napasuiesenumneia

22

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpaMHU

23

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npocrtpancTse. KoopanHaThel BEKTOpA.
[Ipocreitmme 3aga4n B KOOpAMHATAX

24

VYron mexny Bekropamu. CKansipHoe
MIPOU3BEICHUE BEKTOPOB

25

Brluucnenue yrioB Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, o6odIIEHNE 1
cucremaTru3anus 3HaHui. OCHOBHBIE
¢Gurypsl, GpaxTsl, TEOpEMBbI Kypca
IUTAHUMETPHUH

29

[ToBTOpenwue, 06001IeHUE U
cucreMaTtusanus 3HaHui. OCHOBHBIE
¢burypsl, paxkTel, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpenme, 0600IIEHNE 1
cUcTEMAaTH3alus 3HaHU. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS




[ToBTOpEeHME, 0600IICHUE 1

31 cucTeMarTu3alns 3HaHuil. 3agaun 1
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpEeHME, 0000IICHUE U

39 cucteMaTusauus 3HaHui. OCHOBHBIE 1
burypsl, GpaxTsl, TEOpEMBI Kypca
CTEpEeOMETPUU

33 Wrorosas KoHTpOJIbHAS paboTa 1

34 [ToBTOpenwue, 0606H16Hlfe u 1
CHUCTEMaTH3alus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOU MNMOANMUCBIO

CBEAEHUA O CEPTUDUKATE 3101

CepTudpukat 502085844178601650637293395212696482828509200563
Bnageney Tpuyc BukTopua BanepbesHa

HeucTteuteneH C 20.09.2023 no 19.09.2024




