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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hadajga MaTeMaTHUYeCKOTrO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YyY€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHus, LIEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA JIUUYHOCTU OOYYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MareMaTHYECKOTO aHaju3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0€cleyuBaeT HHCTPYMEHTAJIbHYIO 0a3zy I H3yuyeHus BCeX
€CTECTBEHHO-HAYYHbBIX KYPCOB, a C JIpyroil CTOPOHBI, OPMHUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpOBHE, HEOOXOAUMOM JIJIsi OCBOCHHS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHUS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOI'0 Kypca Yy4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOU
HayKH, KoTopasi (GOpMyJIUPYET CBOM TOCTHKEHUSI B MaTEMaTHUECKOH opMe.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajdn3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MKH, XUMUHU, OHOJIOTMH, NOHUMaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOILIECTBEHHOW JKM3HU, TO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXKE Bpems OBIIafeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue 1
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE U KPUTHUECKOE MbIIIeHHE. B xone n3ydyenus
anreOppl M Havall MaTEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydJalluecs
MOJYyYalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a4ad, CaMOCTOSITEIBHOTO
MIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH PEAlIbHbIX CHUTYallMi M WHTEpPHpETalUd
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  INPUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIPUPOAEC, HAyKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOIIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmetoauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAEeT
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUN: «Uucna M BBIYUCICHUS,
«Dyakiuun  u - rpadukmy, «YpaBHEHHMs U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKoro aHanusa», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyuyeHusl B CTaplleil IIKOJie, €CTECTBEHHO IOMOJHSSA APYr ApPyra U MOCTEIEHHO
HAChIAsICh HOBBIMM TeMaMH W pasaenaMu. JlaHHBIM Kypc  SBISETCSA
MHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHUX
MaTeMaTHUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak ywammuecs OBJIAZEeBalOT BCE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (HOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHATh 3HAHUA, NOJYYEHHbIE B Kypce «Airedpa W Hadana
MaTEeMaTHUECKOTO aHaJIM3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYEHHBIN PE3yJIbTaT.

CognepkaTenbHO-MeTOANYECKass TUHUA «HUucna U BBIYMCIEHUS» 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmieli mikoise oco00oe BHUMAaHHE YJEISETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCU ACHCTBUTENBHOTO YHCIIA, YMEHHUE
pPalOHAJIBHO BBINOJHATh JCHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLICHHUBATh
pesynbrar. OOyyaromuecss MTOJYYarOT HAaBBIKM TNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WPPALUOHAIBHBIX,
NOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TOMOILIBIO TMPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady U 3a7ad Ha
HaXOXKJIE€HWE HaumOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHEe YMEHUU
BBIMOJHATh pacu€Thl mo ¢GopMynaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,



COJEpKaIIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pPa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS YyYaIruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaduKA» TECHO
MEepEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, OCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YEeHUs MaTepHaia. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YUEOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHMH M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTA MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHOU. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHasg nuHus «Havana mMareMaTM4ecKoOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaKk MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYaroIUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOXKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe U HAUMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpPEHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEHIeHUs B MPHUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (POPMaIbHO-IOIHUECKOrO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHMKE WU HcKyccTBe. OOyuwarommecss Yy3HAOT O
BBIJIAIOLIUXCST pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKast 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 MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM fA3BIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMAaTHYECKOTO aHaM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTHYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OopMHUPOBATH HABBIKU ITOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUi, HCCIEI0BaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYECKOro aHalu3a U
VMHTEPHPETALUN TOJyYCHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISl pelieHus] PUKIAAHBIX 3a1ad. [Ipu penieHnn peaqbHbIX MPAKTHUYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh UM KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AiredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miiaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Henemo B 11 kiacce, Bcero 3a aBa rojia ooyuenusi — 170 dyacos

MMOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kypca «BeposSTHOCTH W CTaTUCTHKa»
6a3oBoro ypoBHs misi oOydaroruxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOTO TOCYIApPCTBEHHOTO 0O0pa30oBaTEIBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIUNA POCCHICKOTO
oOpa3oBanus. Peanmzarus mporpamMMbl OOSCIICYMBACT OBJIAJCHHUE KITFOUYCBBIMU
KOMIICTCHIIMSIMHA, COCTABJISTFOIIIMMHA OCHOBY JJII CAMOPA3BUTHS W HENPEPBIBHOTO
o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0yYAFOIIIHXCS.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

VYuebOHblii Kypc «BeposTHOCTP M cTaTHCTHKa» 0a30BOTO YPOBHS SIBISIETCS
IPOAOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS



ocHOBHOW mikoyibl. Kypc mpemHasHadueH st popMUpOBaHUS Y OOYYArOITUXCS
CTAaTUCTUYECKOW KYJIbTYpbl M TIOHUMAaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTHYECKOTO0 MHCTPYMEHTA Uil M3yYCHUS CIIYyYalHBIX COOBITHHA, BEIUYUH U
nporieccoB. Ilpu m3ydeHnn Kypca 00OTamaroTCs MPEACTABICHUS YYaIIUXCS O
METOJIaX MCCIICTOBAaHUS U3MEHIMBOTO MHPA, Pa3BUBACTCS TTOHUMaHUE 3HAYMMOCTH
U OOIIHOCTH MaTEMaTHYECKHX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSL.

CopeprkaHre Kypca HalpaBJIeHO Ha 3aKpeIUICHHE 3HAHUHM, MOJyYeHHBIX MpPU
U3YYCHUU Kypca OCHOBHOW IIKOJBI U HAa Pa3BUTHE MPEACTABICHUA O CIy4ailHBIX
BEIMYMHAX U B3aUMOCBA3SX MEXIYy HUMU Ha BaXKHBIX TPUMEpaxX, CHOKETHI
KOTOPBIX IMMOYEPITHYTHI U3 OKPYKAIOMIETO MUPA.

B cooTBeTcTBMM ¢ yKa3aHHBIMH IEISIMH B CTPYKType Y4YeOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbI HAa 0a30BOM YpPOBHE BBIJIEIICHBI
CIIEIyIOIIME OCHOBHBIE cojiepKaTeiabHbie JUHUU: «CiydaiiHbie COOBITHUS W
BEPOATHOCTHY, «CiTydaliHble BETUYMHBI M 3aKOH OOJIBIIINX YHCET.

Baxnyio dacTh Kypca 3aHHUMaeT W3Y4YCHHE TIE€OMETPUYECKOTOo U
OMHOMMAIILHOTO paclpeelieHnid W 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— TOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPEICICHUSIMHU.

Conepxanve smHMM «CroydaliHble COOBITHSI W BEPOSITHOCTU»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHMS TPEACTABICHUN O pacHpeneNieHHH BEPOSTHOCTEH
MEXIy 3HAYCHHUSIMHU CIIYYaWHBIX BEJIUYHMH, a TAaK)KE dTa JIMHHUSI HEOOXOIMMa Kak
0aza I W3ydeHHs] 3aKOHAa OONbIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIErO B TMpPHUPOAE M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO
dopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEIIaraeTcs B 03HAKOMHUTEIIbHON
dbopMe ¢ MUHIMAJTBHBIM HCITOJIb30BAaHUEM MaTeMaTHYeCKOTo (popmain3ma.

Tembl, CBSI3aHHBIC C  HENPEPHIBHBIMU  CIyYaHBIMH  BEJIMYMHAMH,
aKIIEHTUPYIOT BHHUMAHHME IMKOJHLHUKOB Ha OMHCAHWUU M HM3YyUYCHUM CIyYalHbBIX
SBJICHUI C TIOMOIIBbIO HENMpPephIBHBIX (PyHKIM. OCHOBHOE BHUMAaHUE YyNEISETCA
MOKa3aTeIbHOMY W HOPMAJIBHOMY paclpelefeHHsIM, TIPH ATOM TMperoaaraeTcs
O3HAKOMHTENFHOE H3y4YeHHEe MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposSTHOCT W CTAaTUCTHKA» Ha 0a30BOM YpOBHE
OoTBOAUTCA | Yac B HENETI0 B TEUCHHE KaXKIOTO rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.

INOACHUTEJIBHASA 3AIIMCKA



PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DenaepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAHWIMK POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pa3BUTHS
JUYHOCTH 00YyYarOmMXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTHUECKONM 3HAYMMOCTBIO METAlpEeIMETHBIX |
OpEIMETHBIX PE3YyJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIHOHATIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y o0ydarommxcs
IPABWIBHBIX NPEICTaBICHUA O CYIIHOCTH M TMPOUCXOXKICHUM T€OMETPHUUYECKUX
abcTpakuuii, COOTHOUIEHHM pEajJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHUs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpPMUPYEMOE MpU HU3YYEHUHU OOYYaroIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsaX AesATeabHOCTH 4esnoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIIOBUE €ro COLMAIBbHOTO ObITHSA, (dopMa
OTPaKEHUSI OKPYXAlOIIEro MHpa, YCJIOBHUE YCIELIHOTO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHusl  JAeWCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BETUHSET pa3Hble BHUIBl y4e€OHOW M TPYJOBOW JEATEIHHOCTH,
SBIIIETCS OJAHMM M3 INPO(PECCHOHANIBHO BAXKHBIX KAayeCTB, MOATOMY AaKTyallbHa



3amaya (opmMupoBaHHS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIbHOCTH IO MHOTUM HAapPaBICHUSM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomeTpusi» Ha 06a3zoBOM
ypoBHE 00yueHus — o0OIeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcst  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUYECKMX 3HAHUM W JCUCTBH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YypOBHE IIpeIHAa3HA4YeHa JIsl
0oOy4Yaromuxcsi CpeIHEH MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHUIN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenu@uKod TEeOMETPUHM U HEOOXOAUMBIE Il JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON NESITETLHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opMupOBaHUE TMPEICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbIe SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHHME YyMEHHUSI paCIO3HABATH Ha YEPTEXKAX, MOJACISIX U B
peasbHOM MUPE MHOTOTPAHHHKH U T€Jla BpallCHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHuUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHSIMU O
MHOT'OTPAHHHUKAX U TeJaX BPAIICHUs U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHUEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC
paccyXJeHus B XOJE PCIICHMUs CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE UHTEJJIEKTYaJIbHbIX u TBOPYECKHUX CITOCOOHOCTEH
OoOydJarommMxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH IMOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIJIIOUEHHUE B KypC
CTEPEOMETPUM B HAyaJle €ro H3ydyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS], CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
yYallUXCs B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU 0Opa3amu. CoznaHue oOpa3a TPOBOAUTCS € ONOPOM Ha
HarJISIIHOCTh, a OIIEpUpPOBaHME O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 HCXOAHOIO COAECPIKAHNUS.

OcHoBHbIE cozepikaresibHble TuHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpalieHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyeill mporpaMmbl, paclpeneNéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKUX MPEJICTaBICHUNA OOYydYalolUXCs, PACIIUpSs U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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












COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Paunonanbabie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeCKOHEUHbIE  MepuoAudeckue Jpodu. ApudMeTHUYecKue  Oomnepanud  C
palMoOHANIBHBIMU YHCTIAMU, TPE0Opa30BaHMS YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipo0eil U MPOLEHTOB ISl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble  4ynciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas  dopma  3amucu
JNEeUCTBUTEIRHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelictBus ¢
apru(pMETUIECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMS U HEPABEHCTBA

ToxecTBa U TOXKJIECTBEHHbIE TPEOOPa30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

IIppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U PealbHOM KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHus GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkuuu. Hymn yskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0M CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas U TeoOMeTpUIECKas porpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellieHne NMpukIagHbIX 3a7a4 ¢ MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JacTed HayKu MU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosblnee u HauMeHbluee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI pelICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudeckuii u  QU3NYECKUH  CMBICI
MIPOU3BOIHOM.

[TpousBoguble  31eMeHTapHbIX  QyHKIui.  DopMmynbl  HaXOXAECHUA
MIPOU3BOJHON CYMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM U HAXO0XKICHUS HAWIY4dIEero pElICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH Ipolecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpPa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (uU3MYeCKUid cCmbIicha. Boruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOHuua.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBneHne nOaHHBIX C TOMOILIBIO Tabmuu u guarpamm. Cpeanee
apupMeTHIeCKoe, MeIuaHa, HauOoJblllee W HAUMEHbIIEE 3HAYCHUsS, pa3Max,
JUCTIEPCUSI M CTAaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CIy4YailHbIe COOBITHS. DJIEMEHTAPHBIC
coObITHst (UCX0/bl). BeposaTHoCTh ciydaifHOTO coOOBITHS. biu3ocTh 4acToThl H
BeposiTHOCTH ~ coObituii.  Ciy4aifHple  OMBITBI  C  PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  CcOOBITMII B~ ONBITaX C
PaBHOBO3MOKHBIMHU 2JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. JInarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcmoBHAsE BEPOATHOCTb. Y MHOJKEHHME BEPOSITHOCTEH. JlepeBO Ciy4alHOTro
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucrumMbie COOBITHS.

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



buHapHbIil ciydaiiHbli ONBIT (MCHBITAHUE), YCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuIn.

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

11 KIIACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MATEMATHYECKOE
OXXUJAHUE, JUCHEPCUSd U CTAHAAPTHOE OTKIOHEHHWE. lIpuMepsl mNpUMEeHEeHUs
MaTEMaTHUYECKOTO OKHMIAHUSA, B TOM YHMCJIC B 3ajJayaxX M3 MOBCECIHEBHOM >KU3HHU.
MaremaTudeckoe OXXHJIaHUe OMHAPHOM CIydaliHOM BeIMYMHBI. MaremaTH4ecKoe
OKUJIAHUE CYMMBbI CJIy4YaWHBIX BEJIMYMH. MaTeMaTUUEeCKOE OXHUJAHUE U
JMCTIEPCUSI TEOMETPUUYECKOTO U OMHOMHUAJILHOT'O pacIpe/ieIeHUHN.

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, IPUPOJE U OOIIECTBE.
Bb100po4HBIN METO/I NCCIEA0BAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIIy4aWHbIX BenWuMH. [loHATHME O TIOTHOCTH
pacnpeneneHud. 3agauu, NPUBOIAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIBHOM PacCIpeACICHUN.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoOMeTpuu. Touka, TmpsiMas, IJIOCKOCTb,
npoctpancTBo. I[loHATHE 00 aKcMOMaTHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAKOIIUECS,
napajyielbHble W CKpelIuBalolMecs: mnpsMble. llapannenbHOCTh MpSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENbHBIE TMpPsAMBIE B MPOCTPAHCTBE;
NapaJyIebHOCTh TPEX MPAMBIX; NAPAIIEIBHOCTD MPSMOM U IUIOCKOCTU. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajulelibHble  TUIOCKOCTH; CBOMCTBa
napajiebHbIX IUiockoctei. [lpocTteifiine mnpocTpaHCTBeHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadp, KyO, mapayjiesenunea; oCTPOCHHE CEYSHUIA.

[lepneHANKYISIPHOCTh NPSIMOM U MJIOCKOCTH: MEPIEHAUKYISIPHBIE MIPSMBIE B
IPOCTPAHCTBE, MpSMbIE MApPAUICIbHBIE W NEPIEHAUKYJSPHbIE K IUIOCKOCTH,



IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOU
NEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl HAa  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEH:  TNPHU3HAK  NEPHEHIMKYJSPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHeHIUKYIsIpax.

MHOrorpaHHuKu

[IoHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIBIE MHOTOI'PAHHMKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
IpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielenunes] U ero cporcrea. Ilupamupa: n-yronpHas nupamuaa, I'paHd U
OCHOBaHUE MHpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/Ibl; IPAaBUIIbHAS U
yced€éHHas MnHUpaMuaa. OJJIEMEHTBl NpuU3Mbl W nupamunabl. lIpaBuibHbIE
MHOTOTPAaHHHKU: MOHATUE MPABUIBHOIO MHOTOIPDAHHUKA; MPABWUIIbHAS NPHU3MA U
IIpaBWJIbHAS IHPAMHJA; NPABUJIBHAs TPEYroJibHas MHUpPAaMHUAA W IPaBUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPaHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHust MpuU3Mbl M MUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHAAX, Napajulelenuneaax,
MPaBUJIbHBIX MHOTOTPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalv, YTJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOLIAJAb OCHOBAaHMUM, TeopemMa O OOKOBOM NOBEPXHOCTH MNPSIMOU IPU3MBL
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM NHUpPaMUBbI,
TeopemMa O Iulom@aAn yceuéHHOW mmpamunbl. [lorstne 006 o0BéEMe. OOBEM
MHAPAMU/IbI, TPU3MBI.

[logoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJl.

11 KIIACC

Tesia Bpamenus

Hummeapuyeckas IIOBEPXHOCTD, oOpasytoiue HWIMHAPUIECKOU
MMOBEPXHOCTH, OCh UWIWHAPUYECKOW MOBEPXHOCTU. LlunmHap: ocHOBaHuA u
OOKOBasi TMOBEPXHOCTb, OOpasyrollas M OCb, IJIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yronue KOHHYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOHN MmoBepXxHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi



U OCh;, IUIOMAAhr OOKOBOM W TOJHOW TIOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Chepa m map: 1meHTp, paguyc, ITUAMETpP; IUIOMAIL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I01Ia1b Chephl.

N300paskeHne Ten BpaleHus Ha TIOCKOCTH. Pa3BépTka muinHapa 1 KOHycCa.

KomOunanmuu Ten BpamieHuss W MHOTOTPAHHUKOB. MHOIOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAILCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[Tono6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

Ceuenusi mwiMHApa (MapaJUieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHIO U TPOXOSIIEe uepe3 BEPIIUHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TIpaBUJI JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema
KoopauHaTt B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOoJl MeExXay BekropamMu. CKalSIpHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB MeXIy MPSMBIMU U TIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIN
METOJI TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.









INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO nmpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIHNX JTUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPEAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (BYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH,
IpoLenyp TpaxIaHCKOro oOiiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyrUX HaykKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSI:

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

DCTeTU4eCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/JI0POBBIO (3710pOBOE€ IMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUUA U

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

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaMm  MPO(EeCcCHOHATBHOM  ACSTENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HHM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COLIMAJIBHO-D)KOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE NPUPOJHON M COLMAIBHOU
Cpellbl, OCO3HaHUEM TIJOOATBHOIO XapakTepa HSKOJOTHMYECKUX MpoldeM;
OpUEHTaluel Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaady B
0o0JaCTH OKpYy)Karomiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEN CPEIbI.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS UUBWIM3ALWH;, OBJIAJCHUEM SI3bIKOM
MaT€MaTUKM M MaTeMaTU4YeCKOM KyJIbTYpOH KaK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYKD M HCCIEHOBATEIBCKYIO JESTEIBbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3YOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHLIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXKIY MOHATUIMH; (OPMYITHUPOBATH
ONpe/eNieHUs] 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 OOIIWE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMUYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbCKue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BOMPOCH], (UKCHUPYIONIHME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmeii:

BBISBJIATH AepUUIUTH MHPOPMAIUK, TaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, IPEACTABIATh €€ B PA3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapuuecKH;



2)

OLICHUBATH HaJEXKHOCTh uHbopMauu 1o CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATh H  (OPMYJIUPOBATh CYXJIEHHS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIYYECHHbIN pe3ybTar;

B X0JI€¢ 00CYKIEHH 3a7aBaTh BOIPOCHI 0 CYILIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, penIaeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAILICJICHHBIE HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  PEIICHHUs  3aJadyd,  IKCIEPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaJIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a71a4; IPUHUMATH 11EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBAThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MO3HAaBATEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOITIPOBCPKH, CaAMOKOHTpPOJIL  IIpomecca H
pe3yiibTaTa pCIICHUA MaTEMaTU4YE€CKOM 3aga4du,



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

e OICHMBATh COOTBETCTBHE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBSICHATH
IPUYMHBI TOCTUKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaIu3ay
Ha YpOBHE CpEIHEro OOIIEro 0Opa3oBaHUs JOJDKHO OOecrneduBaTh JOCTHXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, POLIEHTHI.

Bomonusate  apudmernyeckue — omepauud € palMOHAIBHBIMH U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IIOKa3aTesieM; CTaHJapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIA, KOPEHb HATypallbHOM CTENEHHU;
UCITIOJIB30BaTh MOAXOASANIYIO0 (DOPMY 3aMMCU TIEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPHUECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pellaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonHaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THINBI  LEJBIX, PAalUMOHAIBHBIX U
UPpaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3aa4
¥ 3a71a4 U3 pa3IMuHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



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

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (YHKLHMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIaCTh
ONpEeleNeHNs ¥ MHOXECTBO 3HaueHW (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATHUAMU: YETHOCTb W HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKU 3HAKOMOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUNN A1 pELICHUS] YpaBHEHUI.

Crpoutb M ynTaTh TpadUKu JUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTeIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN IpU pelIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U peajbHOU
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHajIu3a

OnepupoBaTh MOHATUSMHU: IOCJIENAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsL IPOIPECCUMU.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOUIEH T€OMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMUYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAIHOTO XapakTepa.

MHokecTBa M JIOrHKA

OnepupoBaTh MOHATUAMHU: MHOKECTBO, ONEPALIMN HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONUCAHUA
peallbHbIX MPOLECCOB W SBJICHUH, NMPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHATHUSAMM: ONpENENICHHE,  TEopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJIbHOE, IIE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JIEJIMMOCTH LIENBIX YKCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUJIsL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTEIIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapupM UYHCIA, NECITHYHBIE W HATypajJbHBIC
aorapu@mel.



YpaBHeHMS U HEPaABeHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

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

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

MognenvpoBaTh pealbHblE CHUTyallud Ha S3bIKE airedpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MIOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM anmapara aareophl.

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH OKCTpeMyMa (YHKIMH, HauOonbliee U
HauMEHbIllee 3HAuYeHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeN0BAHUS (PYHKIMU, 3aJaHHOUN rpauKOM.

OnepupoBarh MOHATUAMM: TpadUKH TNOKA3ATEIbHOH, Jorapu@mMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKIUH; M300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBaTh rpadukd QyHKIME IS UCCIEIOBaHMUS IMPOIECCOB U
3aBHCHUMOCTEH U3 IPYrUX YyUeOHBIX AUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHajIn3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOIHAS (QYHKUNU;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMIA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb3oBaTh MPOU3BOAHYIO JJI UCCIIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYLIErOo PELICHUS B
IIPUKIIAJTHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHUSMH: TIEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aadd, B TOM YHUCIIC COI[MAIBHO-2KOHOMHUYECKOTO H
(u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUECKOTO

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl Y4E€OHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCS:

I'paknanckoe BoclMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (hYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxgaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKIMUSIMY ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUICKON MAaTEMATHUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JCSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTrO OYIyIIIETo.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fInyHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTEeMaTUYCCKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a >KMU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUU U
OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro



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

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymelr mpodeccnrt W Ppeamnu3oBBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOW HAIPABICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYphl, MOHMMAHUEM BIIMSHUSA
COI[MAIbHO-YKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMAIBHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUCHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUW JUIs PEIICHHsS 3aJlady B
0o0JIacTU OKpYKalollel cpelbl, IUIAHUPOBAHUS TMIOCTYNKOB M OLEHKH UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEH CpeIbl.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTHUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTU, 3TarnoB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS UUBWIM3ALWH;, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M MCCIEAOBATEIbCKYIO NESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vnuueepcanvnvle  nosnasamenvuwvle  Oeticmeus, — obecneyusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoexue
Memoo0o8  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpUMeHeHue  J02UYECKUX,
UCCIe008ameNbCKUX Onepayuti, ymeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJoruueckue JeMicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKA MATEMATUYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHHUS] ~ TOHSATUH; YCTAHABIIMBATh CYIIECTBCHHBIA  MPHU3HAK



KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIIbHbIE W OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIUIHE;
YCIIOBHBIE;

BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npeiaratb ~ KpUTEpUM  JUISL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSTENIbHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh Croco0 pemieHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HaubOoJee NOAXOAANUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEOBATENbCKU MHCTPYMEHT MO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIHpPOBaTH 0000IIEHUSI U BHIBOJBI 110 pE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTUE TMPOLECCa, a TAKXKE BbIJIBUTATh
IPEIOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nunopmanueii:

BBISIBJIATH JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4K;

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



e CTPYKTYypUpOBaTh MH(GOPMALIMIO, IPEJICTABIATh €€ B PA3NUYHBIX PopMmax,
WLTIOCTPUPOBATH TpaduvecKH;

e OLCHUBATH HaAEKHOCTD uH(bOpMaIuu 1o CaMOCTOSTEJIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie KOMMYyHUKamueHvle  Oelicmsus, 00ecnedusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo01enue:

e BOCIHpUHUMATL U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHUPOBATh MOJyYE€HHBIN pe3yJIbTaT;

e B X0/€ 00CYXJIeHHA 3a7aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOU TEMBI,
npo0JieMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA MIOUCK
pELICHUS; COMOCTAaBIATh CBOM CYXKIEHUS C CYXJICHUSAMU JpYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMpPEACTAaBIATH  PE3yJNbTAaThl  PEHICHWs  3aJayd,  HKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4€TOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

e IMOHMMATh M  HCHOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHUBUyaIbHON PabOThI MPY PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11€JTb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThI, pactipeAeNiaTh BUABI pabOT, JOrOBapUBATHCS, 00CYKIaTh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH YJ€HAMHU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) VHueepcanvnvie  pecynamuenvie Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTHU.
Camoopranuzamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCO0 pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGpOpMAIUH.

CaMOKOHTPOJIb:

e BJIAJACTh HAaBBIKAMH IO3HABATENbHONM peQIEKCHH KaK OCO3HAHMS

COBEpIIAEMBIX JAEHCTBUI M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB;



BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIL Tpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTh IIpU pELICHUHU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JIEITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa Ied U YCJIOBUSM, OOBSICHSITH
IPUYHHBI JTOCTHKEHUS WIH HEJOCTH)KEHHSI PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

UutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpeaHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIYYaWHBI SKCHEPUMEHT (OMbBIT) U CIy4YalHOE
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HAXOJIUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMH,
HAaXOJUTh U CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YUYCHHBIX CIIYYaHBIX
HKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHUSA: TMEpeceYeHue U OO0bEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
MOJI30BATLCSL AUarpaMmMaMu Jisepa u GpopMyIsioN CII0KEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsi BEPOATHOCTh, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUJA YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIBITA.

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

OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABUCUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOJUTh BEPOATHOCTU COOBITHI B cepuu
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  pacIlpeeieHue
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

11 KIIACC

CpaBHUBaTh  BEPOATHOCTM  3HAYEHUW  CIy4allHOW  BETUYMHBI  TIO
pacrpeeeHUI0 WA C TIOMOIIBIO THarPaMM.



OHepI/IPOBaTb IMOHATHUEM MATCMATUYCCKOTO OXKUAAHHWA, IPUBOJUTL IIPUMCEPHI,
KaK IIPHUMCHACTCA MATCMATHYCCKOC OKHNAAHUC CJIy‘-I&fIHOfI BCJINMYMWHBI HAXOAUTH
MAaTCMaTUICCKOC OKUJAAHHC 110 JaHHOMY PaCIIpCACIICHUIO.

Nmets IMpCaACTABJICHUC O 3dKOHC OOJIBIINX YHCEIL.

Nmets MpCaACTaBJICHUC O HOPpMAJIbHOM PACIIPpCACICHUN.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTrka» XapakTepU3yHTCs:

I'paknanckoe BocnuTaHme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIUU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxaaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI U TP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSIMYA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MIPOLJIOMY Y HACTOALLIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;

c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  ITOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMCHCHUEM JOCTKCHUN HAYKH M JACATCIBHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIUTAHUE:

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

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3nYecKoro



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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeid mpodeccnrt W peann3oBBIBATH COOCTBCHHBIC IKU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOW HAIPABICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUECKON KYJIbTYpPbl, MOHUMAHUEM BIIHUSHUS
COI[MAIbHO-YKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMAIBHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTaIlMell Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHUM MJId pelieHus 3a7ad B
o0JIacTU OKpYXalollel cpelpbl, IUIAHUPOBAHUS TIOCTYNKOB M OIIEHKH HUX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEH CpeIbl.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4UeToBEUECKON esATEeNIbHOCTU, JTarnoB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS UUBWIM3ALWH;, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M HUCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJabTaThl OCBOSHHUS MPOTPAMMBbI YU4EOHOTO MpeaMeTa
«Marematuka» XapaKkTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKATMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vnuueepcanvnvlie  nosnasamenvuwvle  Oeticmeus,  obecnevusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memooo8  NO3HAHUA ~ OKpYJCaAlowe20  Mupa,  NpUMeHeHue  J02UYECKUX,
UCC1e008amenbCKux onepayull, yMeHut pabomamso ¢ ungopmayuet).

Bba3oBble JJoruueckue JeMicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX

OOBEKTOB, TOHSATUN, OTHOIICHUN MEXIYy MOHATUSAMU, (OPMYIHPOBATH
ONpEeNeNICHUs]  MOHSTUM;  yCTaHABIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK



KJIacCU(pUKALMU, OCHOBAaHUSA AJsi OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEPAUTEIIbHbIE W OTpHULIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOINIHE;
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeurss B (paKTax, JAHHBIX, HAOIIOAEHUSAX U YTBEPKIACHUSX;
npeiaratb  KpUTEpUM Uil BBISIBJICHUS ~ 3aKOHOMEPHOCTENM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTHYECKHX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO,
IPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh Croco0 perieHus y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHMs, BBHIOMpATh HauboJee NOAXOMAUUA C YUETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBblie ucciienoBarejbLCcKue 1elCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT MO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUUE, MpoOiIemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  TUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (POpMyIHpOBaTH 0000ILEHUSI U BBIBOJBI [0 PE3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCa, a TAKKE BbIABUTAThH
IPEIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCJIOBHUSX.

Pabora c nundopmanueii:

BBISIBIIATH JIePUIMTH UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISI PELICHUS 3a/1a4K;

BbIOMpaTh ~ MHGOpPMAIMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIHIO
pa3IMYHBIX BUIOB U (HOPM IMPEICTABICHHUS;



2)

CTPYKTYpUPOBaTh HHGOPMAIUIO, IPEACTABIATh €€ B PA3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpPMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanonuvie KoMMyHuKamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIIEHUS; SICHO, TOUHO, ITPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, [aBaTh IIOSICHEHMs II0
XOJy peuIeHus 3a1a4i, KOMMEHTUPOBATh NOJYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CYKJ€HUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOM TEMBI,
npo0JieMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA MIOUCK
pPELIEHUsI; COIOCTAaBIATH CBOM CYXKIECHUA C CYXACHUAMMU JPYyIUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU popMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  pEIICHHMs  3aJa4yd,  OJKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIYyaJIbHON pabOThI PU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 1IeJlb
COBMECTHOH JAESITENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH]IbI;
OILICHWBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 penieHus
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:



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

e TPEABHUACTH TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH NIPH PpPEIICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LIEIU U YCIOBUSM, OOBSICHSATH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHXKEHUS PEe3yJIbTATOB JIESTEIBHOCTH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY NMPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPAMas, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a/adu.

OnepupoBaTh NOHATUSIMU: MAPAUICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNIOCKOCTEM.

KnaccudgunmpoBath B3aMMHOE PACHOJIOKEHUE MPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: ABYTPAHHBIA YIoOJl, TPaHU JBYIPAHHOTO YTJa,
pedpo IBYrpaHHOIO yIJIa; JUHEWHBIM YTroJI JIBYTPAHHOIO YIJja; IrpaJycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMuia; IpuU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTuIe 1, Kyo0).

KnaccupumupopaThb MHOTOT'PaHHUKH, BBEIOMpas OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TPU3MBbI, TTapajlIeICIUICbI).

OnepupoBatTh MOHATUSAMU: CEKYIIasi JIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEYEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh CceuUeHHUs] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBITIOIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHW U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHHUBY.

Pemiats 3a1auu Ha HAXOXKJAECHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3aM Win
aIrOpuTMaM, NPUMEHSASI HU3BECTHbIC AHAIUTUYECKUE METOAbl MPHU PEIICHUU
CTaHJAPTHBIX MaTEMaTUUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHUM MEXITY ABYMS



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

Pemiats 3a1aun Ha HAXOXKIACHUE T€OMETPUUYECKUX BEJIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTUYECKHE METOABl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMATHYECKUX 33Ja4 HAa  BBIYMCJIEHUE YIVIOB  MEXKIY
CKPCIIMBAIOIIUMUCI TMPAMBIMHA, MEXKJIYy NOPSIMOA U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucisate 00bEMBI M TIIOMIAAN MTOBEPXHOCTEM MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMyza) ¢ OpuMeHeHueM (OpMyJl; BBIUMCIATH COOTHOIICHHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHUSMHU: CUMMETPUS B IPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATh M HHTEPIPETHUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypaX, MPECTABICHHYI0 HAa YepTekax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraroluX HECKOIbKO IAr0B PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpumeHaTs OpocTEHIIME IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKU3HH, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOpPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATH PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJIEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TIOHITHI B TE€OpEM, anmapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a]1a4l, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUMUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMHU: LUJIUHAPUYECKAs IOBEPXHOCTh, OO0pa3yroliue
UUWIMHAPUYECKOM ~ TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3yrolire KOHMYeCKON OBEPXHOCTH, KOHYC; chepuyecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpaILlCHUSI.

KnaccuduumpoBaTs B3aMMHOE pacioioKeHUE cPepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: ILIAPOBOM CETMEHT, OCHOBAaHME CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CJIOS;
1aPOBOU CEKTOP.



Bbruncnsate 00bEMBI M IUIOHIANM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIK B cdepy H
ONKCAaHHBIM OKOJO cdepbl; cdepa, BHMCAHHAE B MHOIOIPAHHUK WIH TEJO
BpAaILlCHHUS.

BbI4HChsTE COOTHOLICHUSI MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C IMPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLICHUA.

W3BnekaTp, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE IEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHITh, KAKUMH CBOWCTBAMHU OHH 00JIaJJalOT.

[IprMeEHATH IPaBUIIO NIapaJUIEIICIIUAIIEAA.

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

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IPOU3BEACHUE, pACKIaAbIBAaTh BEKTOpP 10 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTe TeomeTpuueckue (HaKTbl i1 PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Peware mpocreiine reoMeTpUYECKUE 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amauM Ha [0OKa3aTebCTBO MATEMAaTHYECKMX OTHOLICHUW W
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO 00pa3laM WiIH aJropuT™Mam, MPUMEHss
M3BECTHBIE METO/IbI P PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

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

[IpuBOONTH NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



[IpUMEHATh MOMYYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallud Ha $A3bIKE TEOMETPUHM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIA C
WCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MPAKTUYECKUE 3a]1a4d, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUMH.









TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoabusie  Hpakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypen
MHokecTBa palMOHAIIBHBIX U
1 JNIEUCTBUTENLHBIX YHCcell. PamoHaabHbIe 14
YpaBHEHHUS U HEPABEHCTBA
) Oynkun 1 rpaduku. CTeneHp ¢ MebiM 14 1
[I0Ka3areieM
3 Apudmernaeckuii KOpeHb N—Oi CTETICHH. 7 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TPUTOHOMETPUU. TPUrOHOMETpUYECKHE 32 1
YpaBHEHUs
5 ITocnenoBarenbHOCTH U POTPECCUH 7
6 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS g
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 0




11 KJIACC

KosauuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n MPOrpamMmbl Bcero Konrpoapurie | Ipakruteckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypes:
CreneHb ¢ palMOHAJIbHBIM IIOKA3aTEJIEM.
1 [oka3zatenpHas pynkus. [lokazaTenpHbIe 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIHUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpPaBEHCTBA
4 [IponsBonHas. [IpuMeHeHne MpoON3BOIHOM 24 1
5 HHTerpan n ero npuMeHeHUst 9
6 CucreMsbl ypaBHEHUN 12 1
7 HarypanbHble u nensie yncna 6
g [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4yeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

MHoOXecTBO,
onepanuy HaJl
MHOECTBaMHU.
JuarpaMmsl
Diinepa—Benna

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

PanumonannHBIC YKCIA.
OOBIKHOBEHHBIE U
JeCATUYHbIE Apo0H,
IIPOLICHTHI,
OCCKOHECUHBIE
MepUOANYECcKHe qpoou

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

Apudmernueckue
OTEpaLnu C
panoHaIbHBIMU
YHCIIaMH,
npeoOpa3oBaHUs
YHCIIOBBIX BBIPKEHHH

https://resh.edu.ru/

[Ipumenenue apobeit
Y IIPOLIEHTOB ISl
pelieHus: NPUKIaIHbIX
3a/1a4 U3 pa3InyHbIX
OTpaciiel 3HaHUM U
peanbHON KU3HU

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




[Tpumenenue apodeit
U TIPOLIEHTOB JUIS
pelieHus: MPUKIATHBIX
3a]1a4 U3 pa3Iu4HbIX
oTpaciiel 3HaHu# U
peanbHOM KU3HU

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

JleiicTBUTEIbHBIC
yucia. PanmonansHbie
1 UppAIMOHATILHBIC
yucia

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

Apudmerndeckue
OTIEPALINH C
JIECTBUTEIbHBIMU
qHCIIaMU

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

[TpubmmxEnnbie
BBIYMCIICHHS, TPaBUJIa
OKpYTJICHHS,
MPUKUIKA U OLIEHKA
pe3yJiibraTta
BBIYHCIICHUI

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

ToxxaecTBa u
TOKIECTBEHHEIE
npeoOpa3oBaHUs

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

10

VYpaBHEHHE, KOPEHB
ypaBHEHUSA

11

HepageHncrso,
pelleHre HepaBEeHCTBA

12

Merto nHTEpBaIOB




13

Pemenue nenpix u
JIpoOHO-
palMoOHATBHBIX
YPaBHEHUU U
HEpPaBEHCTB

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

14

KontponbHas padota
o Teme "MHOKecTBa
palMoOHANIBHBIX U
JIEHCTBUTEIBbHBIX
yncell. PanmmoHanbHbIC
ypaBHEHUS U
HEpaBeHCTB"

15

OyHKIHSI, CIIOCOOBI
3aaHus QyHKIUH.
B3anmHuo obpatHbie

byHKIIUU

16

I'padpux pyHkuMn.
OO6nacTe omnpeeneHus
U MHO>KECTBO
3Ha4eHUH PYHKIUH.
Hynu ¢pynxun.
[IpomexyTku
3HAKOIIOCTOSIHCTBA

17

YETHbIE U HEUETHBIE
byHKIIR

18

CreneHs ¢ 1eIbIM
IMOKa3aTeIeM.
CrangaprtHas ¢popma
3aIUCcH

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




JNIEUCTBUTEIILHOTO
yHciia

19

Hcnonn3oBanue
noaxo et Gopmbl
3aMmcu
EUCTBUTEILHBIX
YUCEI JISl PEeIICHUS
MPaKTUYECKUX 3a/1a4 U
MIPEACTABICHUS
JaHHBIX

20

CrenenHas GyHKLUSA C
HATYpaJIbHBIM U
IEJIBIM TTOKA3aTeNIEM.
E€ cBoiicTBa 1 rpaduk

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

21

Crenennast pyHKIUS C
HATYpaJIbHBIM U
LIEJIBIM MTOKa3aTesIeM.
E€ cBoiicTBa 1 rpaguk

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

22

Cmenens ¢
PAYUOHATLHBIM
noxaszamejiem.

23

Cmenenv c¢
PAYUOHATIbHBIM
noxkaszameJiem.

https://resh.edu.ru/

24

Cmenenb ¢
oelcmeumenbHbim
noxazamenem

25

Cmenenv ¢
oelcmeumenbHbim




nokasameiem

26

Cmenenv ¢
oelcmeumenbHoviM
noxaszamenem

https://resh.edu.ru/

27

Ypok obobwenus u
cucmemamuzayuu

BHAHUU

28

Koumponvnas paboma
Ne [ no meme: «

OyHKIUYN U TpaduKy.
CreneHsp ¢ LeIbIM
MIOKA3aTeNeM»

29

Apudmernueckuit
KOpEHb HaTypaJbHON
CTETIeHU

30

Apudmernaeckuit
KOpEHb HaTypaJbHON
CTETeHU

31

CsaoiicTBa
apudmeTnyeckoro
KOpPHS HaTypaJbHOM
CTETIEHU

https://resh.edu.ru/

32

CaoiicTBa
apu(pMeTHYECKOro
KOpPHS HaTypaJbHOM
CTETIeH!

33

CaoiicTBa
apudmeTnyeckoro
KOpHS HaTypaJbHON




CTCIICHHU

34

CaoiicTBa
apu(METHIECKOTO
KOpHs HaTypaJbHON
CTENEHU

35

CaoiicTBa
aprupMETHIECKOTO
KOpPHSI HATYpaJIbHOM
CTETICHU

36

CsoiicTBa
apru(pMETHIECKOTO
KOpHSI HaTypaibHOU
CTEIECHU

https://resh.edu.ru/

37

CaoiicTBa
apru(METHIECKOTO
KOpHs HaTypaJbHON
CTETIeH!

38

CsaoiicTBa
apudmeTnyeckoro
KOpPH$ HaTypaJbHOM
CTETIEHU

39

JlercTBHS C
apu(pMeTHYECKUMHU
KOpHSIMHU N—OU
CTEIIEHU

https://resh.edu.ru/

40

JleiicTBus ¢
apupMETHIECKUMHU
KOpHSIMH N—OU
CTETIEHU




41

JecTBus ¢
apuMeTnuecKuMu
KOpHSIMHM N—OHU
CTEIIEHU

https://resh.edu.ru/

42

HeiicTBus ¢
apu(pMETHIECKUMH
KOpHSIMHU N—Oi
CTETeHU

43

JHeicTBus ¢
apuMeTnyecKuMu
KOpHSIMHU N—OM
CTEIIEHU

44

Pemenne
HppalUOHAIbHBIX
YpaBHEHUU

45

Pemenue
HMppalMOHAIbHBIX
YpaBHEHUU

https://resh.edu.ru/

46

Pemenne
HUPPALMOHAIIBHBIX
ypaBHEHUH

47

Pemenue
HppaLMOHAIIbHBIX
HEPABEHCTB

48

Pemenue
HppalMOHAJIbHBIX
HEpPABEHCTB

49

Pemenue

https://resh.edu.ru/




HppalOHaAIbLHBIX
YpPaBHEHUU U
HEPaABEHCTB

50

CoiicTBa 1 rpauk
KOpHSI N-Ol CTENEHU

51

CoiicTBa u rpauk
KOpHS N-OM CTENEHU

52

CoiicTBa u rpauk
KOPHS N-0i CTEeTIeHN

53

CoiicTBa u rpadux
KOpHS N-Oi CTEIICHU

54

Ypox 0606wenus u
cucmemamusayuu
SHaHuu

https://resh.edu.ru/

55

KonTponbnas pabota

10 TEME
"ApudpmeTnueckuii

KOpPEHb N—OW CTETEHMU.

Hppanmonaibusie
YpaBHEHUS U
HepaBeHCTBa"

https://resh.edu.ru/

56

CuHyc, KOCUHYC U
TAHT€HC YUCIIOBOTO
apryMeHTa

57

Cunyc, KocuHyc u
TAHTE€HC YUCIIOBOTO
apryMeHTa

58

Apkcunyc,




ApPKKOCHHYC U
ApPKTaHI€HC YU CIOBOTO
aprymeHTa

59

Apxkcunyc,
aApPKKOCHHYC U
apKTaHI'€HC YMCIIOBOIO
apryMeHTa

60

Tpuronomerpuueckas
OKPY’KHOCTb,
oIpezeeHue
TPUTOHOMETPHYECKUX
(GyHKIMN 9HACIOBOTO
apryMeHTa

61

Tpuronomerpuueckas
OKPY’KHOCTb,
OIIpeICIICHUE
TPUTOHOMETPUYECKHUX
(GyHKIMN 4HUCIOBOTO
apryMmeHra

62

OCHOBHEBIE
TPUTOHOMETPHUYECKHE

(bopMmyIbI

63

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(dhopMyIIbI

64

OCHOBHEBIE
TPUTOHOMETPUYECKUE

(bopMyIibI

65

OCHOBHBIE




TPUTOHOMETPHYECKUE
bopmyIbl

[TpeoOpasoBanue

66 TPUTOHOMETPHUICCKHUX
BBIPAKCHUI
[TpeoOpasoBanue

67 TPUTOHOMETPUUECKUX
BBIPAKECHU I
[IpeobpazoBanue

68 TPUTOHOMETPUUECKUX
BBIPAYKCHU I
[IpeobpazoBanue

69 TPUTOHOMETPUUECKUX
BBIPa)KCHUI
[IpeobpazoBanue

70 TPUTOHOMETPHUICCKUX
BBIPaKCHU I

71 Ypasuenue cosx =a

72 Ypasnenue cosx =a

73 Ypaseuenue cosx =a

74 Ypasuenue cosx =a

75 Vpasnenue sinx=a

76 Vpasuenue sinx =a

77 Vpaenenue sinx =a

78 Vpasnenue sinx=a

79 Ypaenenue tgx =a

80 Ypasnenue tgx =a




81

Ypasnenue tgx =a

82

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

83

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

84

Pemenne
TPUTOHOMETPUYECKHUX
ypaBHEHUH

85

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

86

Ypox 0b606wenus u
cucmemamuzayuu
SHaHUU

87

KonTponbnas padbora
Ne3 o reme
"®opMyIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"

88

ITocnenoBaTeabHOCTH,
CIIocoObI 3a1aHus
MOCJIEIOBATEILHOCTEM.
MOHOTOHHBIC
MOCJIEIOBATEILHOCTH

89

Apudmernueckas u




reoOMeTpUYEeCcKast
MIPOTPECCUHU.
Hcnonp3oBanue
MIPOTPECCUU IJIS
peIIeHUs pealbHbIX
3a/1a4 MPUKJIIATHOTO
XapakTepa

90

beckoneuno
yObIBaroIas
reoMeTpHUecKast
nporpeccusi. Cymma
OECKOHEYHO
yOBIBaroIei
r€OMETPUUYECKON
MPOrPECcCCUu

91

(DOpMy.TIa CJIOZKHBIX
IIPOLICHTOB

92

dopmya CI0KHBIX
IIPOLIEHTOB

93

dopmyna CI0KHBIX
IIPOLIEHTOB

94

dopmyna CI0KHBIX
IIPOLIEHTOB

95

O06001enue,
cUCTeMaTHU3aIus
3HaHMUH 3a KypC
anreOpsl U HAYaIl
MATEMATHUYICCKOT' O
ananm3a 10 kmacca




96

O0001menue,
cUCTeMaTH3aIus
3HaHUH 3a KypC
anreOpsl U HAvall
MaTeMaTU4eCKOro
anann3a 10 xiracca

97

O06001enue,
CUCTEeMaTH3alUs
3HaHUH 3a Kypc
anreOpsl U Havall
MaTeMaTHIeCKOTO
aHaymza 10 kiacca

98

O0001menue,
cHUCTeMaTH3aIUs
3HaHMUH 3a KypC
anreOpsl U HAYaIl
MaTeMaTU4eCKOTO
anamm3a 10 knacca

99

O06001eHue,
cHUCTeMaTH3aIus
3HaHUH 3a KypC
anreOpsl U Havall
MAaTEMATHUYICCKOT' O
anaym3a 10 kacca

100

O06o00mmenue,
CUCTEeMaTU3alHs
3HaHUU 3a KypcC
anreOpbl M Haval
MaTeMaTH4ECKOIr0




agamuza 10 xiacca

101

O0001menue,
cUCTeMaTH3aIus
3HaHUH 3a KypC
aynreOpel U Ha4aj
MaTeMaTU4ECKOro
anann3a 10 xiracca

102

O06001enue,
CUCTEeMAaTH3alIHs
3HaHUH 3a Kypc
anreOpsl U HAYAIl
MaTeMaTHIeCKOTO
anayimza 10 kiacca

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




11 KJIACC

Ne KounyecTBo 4yacoB Hara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bceer KonTpoabubl | Ilpakruyecku  H3Yy4Y€HH
o0pa3oBaTe/bHbIE Pecypchl
n 0 e padoThI e padoThlI A
1 (CTCIEHb C palHOHATBHEM 1 https://resh.edu.ru/
noKazaresiem
2 CBolicTBa CTENEHU 1
[IpeoOpazoBanue BbIpaKEeHHH,
3 CoZIEpIKaIlNX pallMOHAIbHBIE 1 https://resh.edu.ru/
CTETICHH
[IpeoOpazoBanue BbIpaKEeHHIH,
4 CoZIEpIKAIlNX pallMOHAIbHBIE 1
CTEINeHU
[IpeobpazoBanue BhIpaeHUH,
5 COJIepXKaIINX pariOHAIbHBIC 1
CTETNeHU
6 IToka3aTenbHbIE ypaBHEHUS U | hitps-//resh.cdu.ru/
HEpaBEHCTBA
7 [Toka3arenbHble ypaBHEHHUS U |
HEpaBEHCTBA
g [Toka3arenbHble ypaBHEHHUS U |
HEpaBEHCTBA
9 IToka3aTenbHbIE ypaBHEHUS U |
HEpaBEHCTBA
10 [Toka3aTenbHble ypaBHEHUS U |
HEpaBEHCTBA
11 [Toxa3zaTenpHast QyHKIM, €€ 1




CBOWCTBA U TpauK

KonTtponbHas pabora o Teme
"CreneHs ¢ pallMOHAIbLHBIM

12 nokazaresieMm. [lokazaTenbHas
¢ynkuus. [TokazarenbHbie
ypaBHEHUS U HEpaBeHCTBA"
https://lib.myschool.edu.ru/content/50
13 Jlorapudm ymncna 49
14 JlecATHHHBIC I HATYpaNbHEIe https://resh.edu.ru/subject/lesson/3823/
JorapudMbl
15 lpeobpasosanne BpipaxcHnii, https://resh.edu.ru/subject/lesson/5753/
coJIepKaIIuXx Jorapudmpl
16 [IpeoOpa3zoBaHue BhIpaKEHUH, hitps://resh.cdu.ru/
CoJIepKaIIuXx Jorapudmpl
17 [IpeoOpa3zoBaHue BhIpaKEHUH,
coJIeprKalIuXx Jorapudmol
13 [TpeoOpazoBanue BbIpaKEHHH,
CoJIeprKalIuX Jorapudmbl
19 Jlorapudmuueckue ypaBHEeHUS U hitps://resh.cdu.ru/
HEpaBEHCTBA
20 Jlorapudmuueckue ypaBHEeHUS U
HEpaBEHCTBA
21 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA
” Jlorapudmuueckune ypaBHEHHS U
HEpaBEHCTBA
Jlorapudmuueckas pyHkuus, e€ .
23 https://resh.edu.ru/subject/lesson/3834/

cBOiicTBa U rpaduk




Jlorapudmuueckas GyHKIus, e

24 cBoiicTBa 1 TpaduK https://resh.edu.ru/subject/lesson/4732/

)5 Tpuronomerpudeckue GyHKINH,
UX CBOWCTBA U rpaduku

26 Tpuronomerpudeckue GyHKINH,
UX CBOWCTBA U rpaduku

7 Tpuronomerpudeckue GyHKINH,
UX CBOWCTBA U rpaduku

)3 Tpuronomerpudeckne GyHKINH,
UX CBOMCTBA U rpauku

29 [TpumMeps! TPUTOHOMETPHUYECKUX hitps://resh.oduru/
HEPaBEHCTB

30 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

1 [TpuMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB
Konrponbnas pabora no reme
"Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckre ypaBHEeHUs U

33 HepaBeHCTBA. T pUrOHOMETPUUYECK
ue QYHKIMH U UX
rpadukn. TpuroHoMeTpudecKre
HepaBeHCTBA"

34 HenpepsiBable pyHKIIUU

35 MeTtoa HHTEPBAIOB /ISl pEIICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

36
HEPABEHCTB

37 [IpousBonHas GpyHKIIUU https://resh.edu.ru/

38 [IpousBoanas pyHKIUU

39 I'eomerpuueckuii u puzndeckuit
CMBICJI TPOU3BOIHOM

40 I'eomerpuueckuii u il)n:;nqecxnﬁ hitps://resh.cdu.r/
CMBICJI IPOU3BOAHOM

41 [Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIII

42 [Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIII
[IponsBoHas cymMmBl,

43 MIPOU3BEICHUS, YACTHOTO
byHKIMI
ITpon3BoaHas CyMMBI,

44 IIPOU3BEICHUs, YACTHOIO
byHKIMI
[Tpon3BoHas CyMMBI,

45 IIPOU3BEICHUs, YACTHOIO
byHKIMMA
IIpuMeHeHne MpOU3BOIHON K

46 UCCIIEIOBaHHIO (QYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne Mpon3BOIHOM K

47 UCCJIEIOBaHUIO (QYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

48 IIpuMeHeHne Mpon3BOHOM K




UCCIIEIOBAaHMIO (DYHKIMI Ha
MOHOTOHHOCTBH U S3KCTPEMYMBEIL

49

[IpuMeHeHne nNpou3BOIHON K
UCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

50

Haxoxnenue HaubonbLIEr0 U
HAUMEHBIIIETO 3HAYCHUS (YHKITUH
Ha OTpe3Ke

https://resh.edu.ru/

51

Haxoxnenue HauOOJIBIIIErO U
HAanMMCHBIICTO 3HAYCHU A (I)YHKI_[I/II/I
Ha OTPE3KE

52

HaxoxaeHre HanOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpE3Ke

53

Haxoxnenue HanOobIIero u
HAaUMEHBIIETO 3HauUeHUs! QyHKIUU
Ha OTpe3Ke

54

Haxoxnenne HanbOoIbIIETr0 1
HaWMEHBIIIETO 3HAYCHUS ) YHKIIUN
Ha OTpe3Ke

55

Haxoxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUS (YHKIIUU
Ha OTpe3Ke

56

[IpumeneHnre npou3BOIHOM IS
HaXO0XJAEHUS HAWTY4YLIETO
pelIeHts B IPUKIAJHBIX 3a7a4ax,
JUISL ONIPENENIEHUS CKOPOCTH
mpoiiecca, 3a1aHHoTo (PopMyIIon




WK TpapuKoM

KonTtponbHas pabora o Teme

57 "ITpousBoaHas. [Ipumenenue
POU3BOHOM"
58 Hepeoobpasuas. Tabmua https://resh.edu.ru/
epBOOOPA3HBIX
59 [lepBooOpa3nas. Tabmuna
epBOOOPA3HBIX
60 HHTerpai, reoMeTpUYECKH U
buznuecKkuiit CMbICT UHTErpaia
61 HHTerpai, reoMeTpUYECKH U
buznuecKkuii CMbICT UHTErpaia
& WHuTerpai, reoOMeTpUYECKHil U
buznyecKkuii CMbICT UHTErpaia
63 Brruucnenue unTerpana no hitps-//resh.cdu.ru/
dbopmyne Herorona—JleliOHmIa
64 Boruncnenue uaTerpana no
dopmyne Herorona—JleliOHua
65 Brruncnenue uaTerpana no
dopmyne Hetorona—JlelibHua
66 Boruncnenue uHTerpana no
dopmyne Herorona—JleliOHmIa
67 CucreMbl TUHENHBIX YpaBHEHUN
68 CucreMbl TUHENHBIX YpaBHEHUN
Pemenue npuknaaHbIxX 3a1a4 ¢
69 MIOMOUIBbIO CUCTEMBI JINHEHHBIX

ypaBHEHUU




70

Pewenne npukiiagHeIxX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
yYpaBHEHU I

71

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palrOHATBHBIX,
UpPpalMOHATIbHBIX,
MOKa3aTeIbHbIX,
JorapupMUUECKUX ypaBHEHUI U
HEPABEHCTB

https://resh.edu.ru/

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHATIBHBIX,
UPPAMOHATILHBIX,
MOKA3aTeIbHBIX,
norapu(MUYECKUX YpaBHECHUHN U
HEPABCHCTB

73

CucTtembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHAIbHBIX,
UppalMOHANHBIX,
MOKa3aTeNbHBIX,
norapuMHUECKUX ypaBHEHUH U
HEPaBEHCTB

74

CucTtembl 1 COBOKYIHOCTH LIEJIBIX,
palroHaTbHBIX,
HUPpAMOHATBHBIX,
MOKa3aTeIbHBIX,
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB

75

Hcnons3oBanue rpadgukos
GyHKUIMN 1715 pelieHus




YpPaBHEHUU U CUCTEM

76

Hcnons3oBanue rpadgukos
GYHKIUMH IS pereHUs
YpPaBHEHUU U CUCTEM

77

[IpuMeHeHne ypaBHEHUN, CUCTEM
Y HEPABEHCTB K PEIIECHUIO
MaTeMaTUYECKUX 3a1a4 U 3a7a4
U3 PA3JIMYHBIX 00JIaCTel HAYKU U
peaIbHOM KU3HU

78

KonTponbhas pabota no Teme
"HHTerpan u ero npuMeHEHHUSI.
Cucremsl ypaBHeHHN"

79

Harypasibnbie u nesnbie yucna B
3a7ja4ax U3 peajbHOU KU3HU

80

Harypasibnbie u nesnbie yucna B
3a7ja4ax U3 peajJbHON KU3HU

81

Harypasbnsle u niesnsle yucna B
3a7ja4ax U3 peajbHOU KU3HU

82

IIpu3Haky 1€TMMOCTH LIENIBIX
qucen

83

IIpu3Haky 1€TMMOCTH LIEJIBIX
qucen

84

IIpu3Haky 1€TMMOCTH LIEJIBIX
qucen

85

[ToBTOpenwue, 0600IIEHNE,
CHCTEeMAaTH3aIus 3HAaHUHN.
YpaBHeHus

86

[ToBTOpenue, 060061IeHNE,




cucTeMaTu3alys 3HaHuH.
YpaBHeHus

87

[ToBTOpeHnue, 06001ICHNE,
CUCTEeMAaTH3aIs 3HaHUM.
YpaBHeHus

88

[ToBTOpeHue, 06001ICHNE,
CHUCTEMAaTU3aI[1sl 3HAHHH.
VYpaBHeHus

&9

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTU3alys 3HAHM.
YpaBHeHus

90

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMAaTU3aIUs 3HAHHH.
YpaBHeHus

91

[ToBTOpEHHE, 0000IICHUE,
CHCTEeMAaTH3aIus 3HAHUMN.
HepasencrBa

92

[ToBTOpenue, o6odIIEHNE,
cUCTEeMaTH3aIs 3HaHWMH.
HepasencrBa

93

[ToBTOpenue, o6odIIEHNE,
CUCTEeMAaTH3aIHs 3HAHWM.
HepasencrtBa

94

[ToBTOpenue, 06001ICHNE,
CHCTEeMaTU3alysl 3HAHMA.
Hepasencrtpa

95

[ToBTOpenue, 06001IeHNE,
CHUCTEMATH3alMsl 3HAHWA.




CucreMsl ypaBHEHUH

[ToBTOpeHnue, 06001ICHNE,
96 CHCTEMAaTHU3alUs 3HAaHUH.
CucreMsl ypaBHEHUH

[ToBTOpeHnue, 06001ICHNE,
97 CUCTEMATHU3AIUA 3HAHUM.
DyHKIUU

[ToBTOpeHnue, 06001ICHNE,
98 CUCTEMATHU3AIUA 3HAHUM.
DyHKIMHU

99 HtoroBast KOHTpoJIbHAs paboTa

100 HroroBast KoHTpoIbHAs paboTa

O0001IeH1Ee, CHCTEMAaTA3 AL
101 3HAHMI 32 KypcC aareOpbl U Hayal
mMaTeMaTuueckoro amaiauza 10-11

KJ1aCCOB

O0001Ienne, cUCTEMaTA3 AU
102 3HAHMI 32 Kypc aareOpbl U Haval
MaTemMaTruueckoro aHammuza 10-11

KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Konrpoabnsie | IlpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
[Ipencrapienue JaHHBIX U .
1 4 https://school.oblakoz.ru/materials/495928
omnucarejJbHas CTaTUCTUKA
CiryyaliHbl€ OIIBITHI U CIIydaliHbIE
COOBITHS, OIBITHI C .
2 3 1 https://school.oblakoz.ru/materials/495928
PaBHOBO3MO>KHBIMU
AJIEMEHTapPHBIMU UCXOAMHU
Omnepanuu Haj COOBITUSMU, .
3 . 3 https://school.oblakoz.ru/materials/495928
CJIO’KE€HUE BEPOSITHOCTEH
YcnoBHas BEpOSITHOCTb, IEPEBO
CIIy4aiiHOTO OmbITa, (hopmyna
4 v . popmy 6 https://school.oblakoz.ru/materials/495928
MOJTHOW BEPOSITHOCTH U
HE3aBHCUMOCTbH COOBITHI
5 DneMeHThl KOMOMHATOPUKH 4 https://school.oblakoz.ru/materials/495928
Cepuu nocsea0BaTeIbHbIX _
6 . 3 1 https://school.oblakoz.ru/materials/495928
HCIBITAHUN
Crny4daiiHble BETUYUHBI U )
7 6 https://school.oblakoz.ru/materials/495928
pacnpeneneHus
O0o001IcHNE U CHCTEMATH3aIINS ,
8 . 5 2 https://school.oblakoz.ru/materials/495928
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 34 ’ ’

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
| MaremaTuyeckoe OKUJIaHue CITy4yalHOM 4
BEITUYUHBI
) Hucnepcus u ctTaHAapTHOE OTKIOHEHHE 4 |
CITy4yalHOU! BEJTUYHHBI
3 3aKoH OOJIBIINX YUCEI 3 1
4 HenpepsiBHBIE CiTydaliHbIE BETMYHHBI ’
(pactipenenenusi)
5 HopmanbHoe pactipenenenus 2 1
6 [ToBTOpeHnue, 0600IICHNE 1 19 |
cHUCTeMaTu3aIus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtposbusie | IIpakrnyeckue
n/n Bcero H3yYeHHs1 =~ 00pa3oBaTeJbHbIC PeCypChl

padoThI padoThI

[IpencraBieHue JaHHBIX C
[IOMOIIBI0 TAOJIULL U 1 https://school.oblakoz.ru/materials/495928

JrarpaMm

Cpennee
apudmMeTHIecKoe,
MeauaHa, HanOoJbIIee U
HAVMCHBIIICEC 3HAYCHUS, 1 https://school.oblakoz.ru/materials/495928

pa3max, qucnepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHCIOBBIX HAOOPOB

Cpennee
apudmMeTHIecKoe,
MennaHa, HauOoJbIIee 1
HalMEHbIIIee 3HaYeHus, 1
pa3max, Iucrhepcus,
CTaHJAPTHOE OTKIIOHEHHE
YUCJIOBBIX HAOOPOB

Cpennee
apudmeTrnyeckoe,
MenMaHa, HauOoJbIIee 1
HauMEHbIIIEE 3HAYECHUS,
pa3Max, Jucnepcus,
CTaHIapTHOE OTKJIIOHEHHE




YHUCIIOBBIX HAOOPOB

Crny4aiinbie
HKCIIEPUMEHTHI (OIBITHI) U
CIIy4aifHbIE COOBITHSI.
DneMeHTapHbIe COOBITHS
(ucxommpl)

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

BepostHOCTh cinydaitHOTO
coObITusl. BepositHocTn
COOBITHIA B OIIBITAX C
PaBHOBO3MOXXHBIMU
3JIeMEHTapHBIMU
COOBITHSIMH

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

BeposiTHOCTB CiiydaliHOTO
coObITus. [IpakTrueckas
pabora

Omnepanuu Haj
COOBITUSIMU: TIEpECEUEHUE,
00BbeIMHEHHE COOBITUH,
IPOTHBOIOJIOKHBIE
coObITHus. [lnarpaMmsl
Olinepa

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

Onepanuu Haj
COOBITUSIMU: TIEPECEUCHUE,
00BbeTMHEHNE COOBITHI,
MIPOTUBOIIOJIOXKHBIC
coObITus. JlnarpaMmbl
Ditnepa

10

dopmyiia CIOKEHUS
BEPOSATHOCTEM

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




11

VYcnoBHas BEPOSTHOCTD.
YMHOXeEHUE
BeposiTHOCTEN. [lepeBo
CIIy4aitHOTO
JKCIIEPUMEHTA

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

12

YcioBHas BEPOATHOCTb.
YMHOXkEHUE
BeposATHOCTEM. JlepeBo
CIIy4allHOTO
IKCIIEPUMEHTA

13

VYcnoBHast BEpOSTHOCTD.
YMHOKEHNE
BeposiTHOCTEN. [lepeBo
CIIy4aitHOTO
IKCIIEPUMEHTA

14

dopmyiia MoJHOU
BEPOSITHOCTH

15

dopmyiia MOJHOU
BEPOSITHOCTH

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

16

dopmyna MoIHON
BEPOSITHOCTH.
He3zaBucumele coObITHs

17

KonrponsHas pabora

18

KombunaTopHoe npasuiio
YMHOXEHUS

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

19

IlepecranoBku u
daxTopuan

20

Yucno couetanuut




21

Tpeyronbnuk I[lackais.
®opmyna buHOMa
Herotona

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

22

bunapusIii ciyyaliHbIN
OIBIT (UCIIBITAHUE), YCIIEX
u Heyznada. HezaBucumele
ucneltanus. Cepust
HE3aBHCHMBIX UCIIBITAHUN
JI0 IIEPBOIO ycrexa

23

Cepust He3aBUCUMBIX
ucnbITaHuil beprymum

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

24

Cepus HE3aBUCUMBIX
HUCITBITAaHHH.
[IpakTuueckas pabora c
HCIIOJIb30BaHHEM
AJIEKTPOHHBIX TAOJIUIL

25

CrnydaifHasi BeTMYMHA

26

Pacnpenenenue
BEPOSITHOCTEM.
Jwnarpamma
pacnpeneneHus

27

CymMa 1 Ipou3BeCHUE
CIlydyaliHbIX BEJTMYUH

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

28

CymMa 1 npousBecHHUE
CIIy4aiiHBIX BEJTMYUH

29

ITpumepsr
pacpeneneHui, B TOM
YHCJIE TEOMETPUYECKOE U




OMHOMHUAIILHOE

IIpumepsr
30 pacnpenesieHuil, B ToM
YHUCJIE TE€OMETPUYECKOE U

OMHOMHUAIILHOE

31 [ToBTopenue, 06001IEeHNE
¥ CHCTeMaTH3allus 3HAaHUI

1 [ToBTopenue, 0600IEHNE
U CHCTeMaTh3allus 3HAHUI

Hrorosas KOHTPOJIbHAaA

33
pabora

[ToBTOpEHME, 0000IIEHNE

34
Y CUCTEMAaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIEeKTPOHHBIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpeHME, 0600MIIEHNE,
cucremarusanus 3Hauui. CiryyaiiHble
OTIBITHI ¥ BEPOSITHOCTH CITy4aitHBIX
coObITHi. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpeHue, 06001mEeHNE,
cucremarusanus 3HaHui. CiryyaiiHble
OMBITHI U BEPOATHOCTHU CITyYalHbIX
coObITuii. Cepuu HE3aBUCHUMBIX
WCIIBITAaHUI

[ToBTOpenue, 06001IeHNE,
cuctemarusanus 3HaHui. CiyyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIAHHBIX
coObITuii. Cepuy HE3aBUCUMBIX
HUCIIBITAaHUH

[ToBTOpenue, o6o0IIEHNE,
cucremarusanus 3HaHui. CiryyaiiHble
OTIBITHI 1 BEPOSATHOCTHU CITy4alHBIX
coObITuii. Cepun HE3aBUCHUMBIX
HUCIBITAaHUHN

[Ipumeps! npuMeHeHust
MaTeMaTUYeCKOro OXUIAaHUS
(cTpaxoBaHue, J0TEpEs)




MartemMaTuueckoe OXKUJaHUC CYMMBI

6 CIIy4YalHbIX BEJIMYHH
MatemaTuueckoe 0XKHUIaHnue

7 Te€OMETPHYECKOT0 U OMHOMHUAIBHOTO
pacrpeneneHui
MatemaTuueckoe 0XKHUIaHnue

8 reOMETPHUYECKOro U OMHOMUAIBHOTO
pacrpeeneHuit

9 Jliucniepcus ¥ CTaHJAPTHOE OTKIOHEHUE

10 Jliucniepcus M CTaHJAPTHOE OTKJIOHEHUE

1 Jlucniepcuu reoMeTpru4IeCcKOro u
OMHOMMAJIBHOTO paclpeieleHus

12 [IpakTryeckas pabora c
HCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

13 3akoH OonpIINX Yrcen. BeiOopouHslii
METOJ UCCIIEJOBaHUN

14 3akoH OosbLIMX Yucell. BeIOopouHbIii
METOJ UCCIIEJOBaHUN

15 [IpakTryeckas pabora c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIUI]

16 HToroBasi KOHTpOJbHAsA paboTa
IIprmepsl HENPEPBIBHBIX CIIy4alHBIX

17 BeIMYHUH. DYHKIINS IJIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpeiesieHHe U €ro CBOMCTBA
[IpuMeps! HeNPEPBIBHBIX CITyYailHBIX

18 BeMMYUH. OYHKIUS IIOTHOCTH

pacnpenenenusi. PaBHomepHoe




pacIpeiesieHHe U €ro CBOMCTBA

19

3anayu, NIPpUBOAAILIUE K HOPMAIBHOMY
pacnpenenennto. PyHKIUsS INIOTHOCTU U
CBOMCTBAa HOPMAJILHOTO PacpeesIeHUs

20

[IpakTryeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHI

21

[ToBTOpeHUE, 0600IICHNE 1
CUucreMaru3anuia sHauui. OnucareapHas
CTaTHCTHKA

22

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaru3anus 3Hanuii. OnucareabHast
CTaTUCTHUKA

23

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3anys 3HaHui. OIBITEI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

24

[ToBTOpenue, 06o0IIEeHNE U
cucreMmaru3anusi 3HaHui. OTBITHI ¢
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU
COOBITHSIMHU

25

[ToBTOpenue, 0600IIEHNE U
cucTeMaTHu3anus 3HaHui. Beruncienne
BEPOATHOCTEH COOBITHII ¢ MPUMEHEHUEM
dbopMyI u TpadUIECKUX METOIOB
(koopauHaTHAs MpsMasi, 1epEBO,
auarpamma Diinepa)

26

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3anus 3HaHuH. Berancienne




BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHUEM
dbopMyI u TpadhUIECKUX METOIOB
(KoopauHaTHas npsiMasi, 1EPEBO,
nuarpamma Jiepa)

27

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHui. Berancnenue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dhopmyn u rpadUUECKHX METOIOB
(xoopauHaTHAs mpsAMas, IepeBo,
nuarpamma Disepa)

28

[ToBTOpEeHME, 0000IIEHNE 1
cucTtemMaTusauus 3HaHuil. Beraucnenue
BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHUEM
dbopMyI1 1 TpadUIECKUX METOJIOB
(xoopauHaTHas npsAMas, 1epeBo,
nuarpamma Ditnepa)

29

[ToBTOpEeHUE, 06001IIeHNE 1
cucremMaru3anus 3HaHui. CirydaiHble
BEJIMYUHBI M PACIIPEICIICHUS

30

[ToBTOpEeHue, 06001IeHNE 1
cucreMaru3anus 3HaHui. CirydaiiHble
BEJIMYUHBI ¥ PACIIPEICIICHUS

31

[ToBTOpEeHue, 06001IeHNE 1
cHCTEMaTH3aInsI 3HAaHUH.
MareMatnueckoe 0KHIaHHUE CIy4YaliHON
BEJTUYIHHBI

32

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
MareMatnueckoe 0KHIaHUE CIy4aliHON




BCJINYHHBI

33 HToroBast KOHTpOJIbHAs paboTa

34 [ToBTOpeHUE, 0600IICHNE 1

cUCTeEMAaTH3alud 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Konrpoabnsie | IlpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://school.oblakoz.ru/materials/495928
[IpsiMbIe U MJIOCKOCTH B
2 npoctpaHcTie. [lapaysienbHOCTh 12 1 https://school.oblakoz.ru/materials/495928
HPSIMBIX U IJIOCKOCTEH
[lepneHAUKyYISIPHOCTD MPSAMBIX U
3 pricti Uy p p 12 https://school.oblakoz.ru/materials/495928
IJIOCKOCTEH
Vsl MeXay NpsSMbIMU U
4 AY TP 10 1 https://school.oblakoz.ru/materials/495928
IUIOCKOCTSIMU
5 MHoOrorpaHHuku 11 1 https://school.oblakoz.ru/materials/495928
O0bEMBI MHOTOI'PaHHUKOB 9 1 https://school.oblakoz.ru/materials/495928
7 IToBTOpEHME: CEUEHMs], pACCTOSHUS U 4 0
YTJIBI
OBIIEE KOJIMYECTBO YACOB I10 63 4 0

[NPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrposbnusie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Tena BpameHnus 12 https://school.oblakoz.ru/materials/495928
OOBEMBI TET 5 1 https://school.oblakoz.ru/materials/495928
B
CHTOPEL H KOOPAUHATE B 10 1 https://school.oblakoz.ru/materials/495928
MIPOCTPAHCTBE
[ToBTOpeHME, 0000MIIEHNE, 7 0
CUCTEeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 0
[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauuecTB
0 4acoB
1|
K
o p
a
H
K
T
T
P "
0
q
a
Ne e
B b
n/ Tema ypoka ¢ | Jara usyuyenus DJIeKTPOHHbBbIE IH(POBBIE 00pa3oBaTebHbIE Pecypchl
ce| H
I K
r bl
"
e
e
P p
a
a
0
0
0
0
T
T
bl
bl
OCHOBHBIC TIOHATHS
CTEPEOMETPHH:
TOYKa, IpsMas, 1 https://resh.edu.ru/subject/lesson/4756/
ILJIOCKOCTb,
MPOCTPAHCTBO.




[IpaBuiia
M300paXeHUS HA
pHUCYHKaX:
H300paXeHUS
IUIOCKOCTEH,
napauieNbHbIX
MPSIMBIX (OTPE3KOB),
CepeIuHbI OTpe3Ka

Ilonstus:
MEePECEKAOIINECS
IUIOCKOCTH,
MEPECEKAIOIINECS
npsiMasi ¥ IIOCKOCTh

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

IToasarus:
MEPECEKAIOIINECS
IUIOCKOCTH,
IepEeCEKaArOIINECS
npsiMasi ¥ IIOCKOCTh

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

vacii_k teme -izobrazhenie prostanstvennvh figur na ploskosti

3HaKOMCTBO C
MHOTOTpaHHHKaMH,
n300paxeHue
MHOFOFpaHHI/IKOB Ha
pUCyHKax, Ha
HpOGKIII/IOHHI)IX
yepTekax

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

Hauvanbabie
CBe/IeHUs 0 KyOe u
nupamuie, ux

pa3BEPTKU U MOJEIIN.

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




Ceuenns
MHOTOTPaHHUKOB

Hauvanbnbie
CBesieHus 0 Ky0e u
nupamuie, ux

pa3BEPTKU U MOJIEIIH.

Ceuenus
MHOTOT'PAaHHUKOB

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

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUHU
CTEPEOMETPHH:
aKCHOMBI
CTEPEOMETPUU U
CIIEICTBHS U3 HUX

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

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPUU:
AKCHOMBI
CTEPCOMETPHUH U
CJICACTBUA U3 HUX

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

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUN
CTEPEOMETPHH:
aKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX

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




10

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTePEOMETPHH:
AKCHOMBI
CTEPCOMETPUH H
CJIEICTBHS U3 HUX

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

11

Bzanmuoe
pacIoJIoKeHne
IPSIMBIX B
MIPOCTPAHCTBE:
MepeCceKaroInecs,
napajuviejbHbIe U
CKPEITUBAIOIIHECS
psIMbIC

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

12

[TapaniensHOCTH
NPSIMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE:
napajijieibHble
MpsIMbIE B
IIPOCTPAHCTBE;
NapaJuIeIbHOCTh
TPEX MPAMBIX

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

13

[TapannenbHOCTH
MPSIMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTD

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




IIPSIMOM U TNIOCKOCTH

14

Vel ¢
COHANpPaBJICHHBIMU
CTOpOHAMHU

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

15

Yron mexny
PSIMBIMU B
MIPOCTPAHCTBE

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

16

Yron mexny
MPSMBIMH B
MIPOCTPAHCTBE

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

17

[TapaniensHOCTH
MJIOCKOCTEH:
napajujieibHble
IJIOCKOCTH

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

18

CaoiicTBa
napauieIbHbIX
IUIOCKOCTEN

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

19

[Ipocreiimme
IPOCTPAHCTBEHHBIE
¢burypsl Ha
IUIOCKOCTH:
TeTpa’ip, KyO,
napassenenumnes|

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

20

ITocTpoenue
CEYCHUN

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

21

ITocTpoenue
CEYCHUN

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

22

KonTponsHas padora

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




no teme "[Ipsimele u
MIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamnensHOCTB
HPSIMBIX U
I0cKocTen"

23

[lepnienguKkynsapHOCT
b PSAMON 1
IUIOCKOCTH:
NEePIEHANKYIJISIPHBIE
npsiMbIE B
IIPOCTPAHCTBE

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

24

[Ipn3nak
NEPIEHIUKYIISIPHOCT
U IIPSIMOM U
IUIOCKOCTH

25

IIpsimMble
napajuieIbHbIC U
NEPIEHANKYIIPHBIE
K INIOCKOCTH

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

26

IIpsimMble
napajuieabHbIC U
NEePIEHAUKYJISPHbIE
K IIJIOCKOCTH

27

[Tpuznax
NEePHEHIUKYISIPHOCT
U IPSIMOM U
IIJIOCKOCTH

28

Teopema o npsimoit

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




NEePIEHAUKYIIAPHON
IUIOCKOCTH

29

Teopema o npsimoit
NEPIEHAUKYIIAPHON
IUIOCKOCTH

30

Teopema o npsimoit
HEepHEHIUKYIISAPHOM
IUIOCKOCTH

31

[Tepnenaukynsp u
HaKJIOHHBIE:
paccTosiHUE OT TOYKH
710 TUIOCKOCTH,
paccTosiHue OT
IPsIMOM 110
IUIOCKOCTH

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

32

[Iepnenaukynsp u
HAaKJIOHHBIE:
paccTosiHue OT TOYKH
J10 IIJIOCKOCTH,
paccTostHuE OT
IpsAIMOH 110
IIJIOCKOCTH

33

[lepnienqukysap u
HAKJIOHHBIC:
paccTosiHue OT TOYKU
710 TUIOCKOCTH,
paccTosiHue OT
IPSAMOH 10
IJIOCKOCTH




34

[Iepnennukynsp u
HAaKJIOHHBIE:
paccTosiHue OT TOYKH
J10 TUIOCKOCTH,
paccTosiHue OT
NpsSIMOM 10
IUIOCKOCTH

35

VYriel B
IIPOCTPAHCTBE: yroJl
MEXAY MPsMOHN U
IIJIOCKOCTBIO

36

JIByrpaHHBI yroul,
JIMHEWHBIN yroJ

JBYTPaHHOIO yria

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

37

JIByrpaHHBI yroul,
JIMHEWHBIN yroJ

JIBYTPaHHOT'O yriia

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

38

[IepnenquKkymnsspHOCT
b IJIOCKOCTEH:
MPU3HAK
NepPHEHIUKYISIPHOCT
U JIBYX IUIOCKOCTEU

39

[lepnenaAuKyISIpHOCT
b INTOCKOCTEH:
NpU3HAK
HNEPIEHIUKYIAPHOCT
Y JIBYX TJIOCKOCTEN

40

[lepnenauKyISIpHOCT
b IIJIOCKOCTEM:




MIPU3HAK
HMEPHEHIUKYIAPHOCT
Y JIBYX IJIOCKOCTEU

41

Teopema o Tpéx
MEPHEHINKYIIAPax

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

42

Teopema o Tpéx
HepHeHINKYIIspax

43

Teopema o Tpéx
HepHeHINKYIIspax

44

KoHnTtposbHas padota
10 TEMaM
"IlepneHquKyIsIpHOC
Th MPSMBIX U
IUIOCKOCTEN" 1
"Vribl MexIy
MPSIMBIMU U
IUIOCKOCTSIMU"

45

IlonsTue
MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTEHI
MHOT'OTPaHHUKA,
BBIITYKJIBIE U
HEBBIIYKJIbIE
MHOTOTPAHHUKH;
pa3BEépTKa
MHOTOTpaHHUKA

46

IIpu3ma: n-yronsHas
MIPU3Ma; TPaHu U
OCHOBaHUS IPU3MBI;




npsiMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAsI U
MOJTHASI TIOBEPXHOCTh
MIPU3MBI

47

[Tapamnenenunen,
MPSAMOYTOJIbHBII
napajuieNienunesa u
€ro CBOMCTBa

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

48

[Tupamupa: n-
yroJbHas IUpaMua,
rpaHu U OCHOBaHUE
UpaMUJIbl; OOKOBast
Y TIOJTHAS
MMOBEPXHOCTh
MUpaMU/IbI;
MpaBWIbHAs U
yceu€HHasi TupamMuaa

49

IIpaBunbHbBIE
MHOT'OI'PAHHUKU:
MIOHATHE
IIPaBUIILHOTO
MHOT'OTPaHHUKA;
IIpaBUJIbHAS IIPU3MaA
Y IIpaBUJIbHAS
MpamMua;
IIpaBWJIbHAA
TpeyroJibHast
nUpaMua u
MIPaBUJIbHBIN




TETpadp; Kyo

50

[Ipencrasnenue o
IMpaBUJIbHBIX
MHOTI'OrpaHHUKAx:
OKTadIp, 10AEKAd AP
1 MKOCadIp.

51

CummeTpus B
MIPOCTPAHCTBE:
CUMMETpPHS
OTHOCHUTEIILHO
TOYKH, MPSIMOIA,
IJIOCKOCTH.
DJIeMEHTHI
CUMMETPHUH B
nupamMuax,
napajuieienuneaax,
MPABUIIbHBIX
MHOTOIPAHHHUKAX

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

52

Brruucnenue
3JIEMEHTOB
MHOTOTPaHHUKOB:
pé06pa, muaroHanu,

YTJIbI

53

ITnomans OOKOBOM
MOBEPXHOCTU U
MIOJIHOM
MIOBEPXHOCTHU
IIPSIMOM IIPU3MBI,
IUIOIIA/b




OCHOBAaHMH, TEOpEMA
0 OOKOBOIA
MIOBEPXHOCTHU
IIPSIMOM TIPU3MBI

ITnomwans 00xo0BOI
MOBEPXHOCTH M

MOBEPXHOCTHU
MPaBUIIbHOMN
54 MUpaMUIbI, TEOpEMaA 1 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
0 oA 60KoBOM
MTOBEPXHOCTH
yCeUEHHOM
U PAMHU/TBI
KonTtponsHas pabora
55 10 TeMe 1
"MHororpaHHuku"
56 [TonsiTre 06 06BEMeE 1 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
57 O06BEM TUpamMuabI 1 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
58 O06bEM upamMuIbl 1
59 O06bEM upamMu/Ibl 1
60 O0bEM upamMu/Ibl 1
61 O06BEM IPU3MBI 1 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
62 O06bEM pU3MBI 1
63 O06bEM pU3MBI 1
KonTponbnas pabota
64 o Teme "OO0BEMBI 1
MHOTOTPaHHHUKOB"
65 [ToBTOpEHwMe, 1




000011IcHIE
cucremMatru3sanus
3HaHull. [locrpoenue
CEeUCHUM B
MHOTOTPaHHUKE

66

[ToBTOpEHME,
000011IEHNE
CHCTEeMaTH3aIus
3HAHHH.
Brrunciaenue
paCCTOSIHUI: MEXIY
JBYMsI TOUKaMH, OT
TOYKH JI0 PAMOM, OT
TOYKHM JIO IUIOCKOCTH,
MEXIY
CKpEIIMBAIOIUMUCS
PSIMBIMU

67

Hrorosas
KOHTpOJIbHAs paboTa

68

IToBTOpEHUE,
000011IeHNE
cucTeMaTu3arus
3HAHUM.
Brrunciienue yrios:
MEXIY
CKPELIUBAIOIIMMUCS
IPSIMBIMHU, MEKIY
IpsIMOM U
IIJIOCKOCTBIO,




JIBYI'PAaHHBIX YIJIOB,
YTIIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIEeKTPOHHBIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: UeHTp, paanyc, TUaMeTp;
TUTONIA/Ib TTIOBEPXHOCTH CHEPHI

B3anmuoe pacnonoxenue cepsl 1
IUIOCKOCTH; KacaTelIbHas INIOCKOCTh K
cdepe; mwromanb chepsl

N3obpakenue chepsl, mapa Ha
miockocT. CedeHus mapa

HI/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MOBEPXHOCTHU

[ununap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u OCh;
IUIOIA b OOKOBOM U IMOJTHOM
IIOBEPXHOCTHU

N300pakeHne MUIMHAPA Ha TIIOCKOCTH.
Pa3Béprka nununapa. Cedenus

MUTUHAPA (TTIOCKOCTHIO, apalIeIbHON
WM TIEPIEeHIUKYISIPHON OCH LIMITUHAPA)

KoHnueckast moBepXHOCTh, 00pa3yroIme
KOHHUYECKOU IMOBEPXHOCTHU, OCb
BCpIIMHA KOHUYECKOU IMOBEPXHOCTHU




Konyc: ocHOBaHue u BepIMHa,

8 o0pa3yrolias 1 0Ch; IJIOMAAb OOKOBOM 1
IIOJIHOM ITOBEPXHOCTHU
VYceuéHnblil KoHyC: 00pa3yrouye u

9 BBICOTA; OCHOBAHMS 1 OOKOBas
MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, MapajuIeIbHON
OCHOBAHHUIO, U MIOCKOCTBIO, MTPOXOIAIICH
yepes3 BEepIINHY)

1 Komb6unanus ten BpamieHus u
MHOTOT'PAaHHUKOB
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsr; chepa, BIircaHHas B
MHOTOT'PAaHHUK WJIM B TEJIO BPAIICHUS

13 [TonsiTne 06 06b€Me. OCHOBHBIE
CBOIcTBa 0OBEMOB TEN

14 O0BEM IuIMHApa, KOHYyCa

15 O0bEM mrapa u miomaas chepsl
[TonoOHbIe TENNa B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU
MOBEpXHOCTEN, 00bEMAMHU MTOOOHBIX TE

17 KonTponbhas pabota no remam "Tena
BparieHus" u "O0bembl Ten"

18 BekTop Ha MII0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOKEHHE BEKTOPaA Ha YUCIIO




21

Pa3nosxeHne BekTopa 10 TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuio
napaJuesenunena

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPAMH

23

[IpstmoyronbHas cucTeMa KOOpAWHAT B
npoctpanctse. KoopauHaTel BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATAX

24

VYroa mexay Bektopamu. CKasipHOe
MIPOU3BEIEHNE BEKTOPOB

25

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIM METOT TPH
pEIIeHUU T€OMETPUYECKUX 3a/1a4

27

KonrponbHas padora no reme "BekTopsl
Y KOOpPAMHATHI B MpoCcTpaHcTBe"

28

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUIAHUMETPUH

29

[ToBTOpenue, o6obIIEHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHnue, 06001EeHNE U
cUcTeMaTH3alus 3HaHUH. 3a1auu
TUTAHUMETPHH U METOJIbI UX PEIICHHS




[ToBTOpeHnue, 0600IICHNE U

31 cucTeMaTtu3anus 3HaHui. 3agaun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHnue, 0600IICHNE U

1 cucremaruzanus 3HaHui. OCHOBHBIC |
burypsl, pakThl, TEOPEMBI Kypca
CTepEeOMETpUHr

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpEHHE, O606H16HI:I€ u |
CUCTeMAaTH3alHsl 3HAHHUH

OBILEE KOJIMYECTBO YACOB I10 a4

I[TPOTPAMME










YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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