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MOSICHUTEJIBHAS 3AIIMCKA

Pabouas mporpamMma yueOHOTO Kypca «Airedpa U Hayajaa MaTreMaTu4eckoro
aHanmu3a» 0a30BOro ypoBHs Uit oOywarommxcst 10 —11 xiaccoB pa3paboTana Ha
ocHoBe DeeparbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIBbHOTO CTAaHIAPTa CPETHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanusi. Peanmzaims mporpaMMbl 00OECIICUMBACT OBJIAJICHHE KIFOUEBBIMU
KOMITETECHIIMSIMH, COCTABJISIFOIIMMHI OCHOBY IS CAMOPA3BUTHS U HENPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYIbTYPHOTO, TMYHOCTHOTO W TO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0YJAFOIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadaga MareMaTU4YeCKOro aHAIM3a» SIBISETCS OJAHUM U3
HamOoJiee 3HA4YMMbIX B MPOTPaMME CTapuIedl WIKOJIbI, MOCKOJIbKY, C OJHOH
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Uil H3yYEHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYIOM CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
abCTpakTHOE MBIIUICHUE YYallUXcsi Ha YpOBHE, HEOOXOJWMOM ISl OCBOCHMS
KypcoB HH(OPMATHUKH, OOILECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO KypCa y4alllMecsl OBJAAEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMU
HayKHu, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMAaTUYECKOH (opme.

Kypc anredpsl 1 Hayas MaTeMaTH4ecKOro aHajlIu3a 3aKJIabIBacT OCHOBY JIf
YCHEIIHOTO OBJIAJEHUS 3aKOHAMHU (U3MKH, XUMUHU, OHOJOTUH, TOHUMAaHUs
OCHOBHBIX TEHJEHIMM SKOHOMHMKM U OOIIECTBEHHON JKM3HH, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJb30BaTh UX B ITOBCEIHEBHOM XKU3HU. B TOXXe Bpemsi OBIIaficHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOIMMHM MaTEeMaTHMYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaeT YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHaJIOTruI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIlIIeHHuEe. B xone u3ydenus
anreOpbl M Haval MaTEMaTUYECKOro aHaiu3a B CTapllield IIKOJe ydJalluecs
IIOJIy4alOT HOBBIM ONBIT PELICHUSA MPUKIAAHBIX 3a4a4, CaMOCTOSTEIbHOTO
IIOCTPOCHUSI MAaTeMaTHYECKUX MOJEIEH PEalbHBbIX CUTYallMM W HWHTEPIpETalUU
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  NpPUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TPHUPOAE, HAYKE KU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTHYECKUMU OTKPBITUSAMU U UX aBTOPAMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENBHBIM MOTEHLIMAIOM, KOTOPBIN
peanu3yeTcsi Kak 4epe3 y4eOHbIM mMaTepuan, CIoCOOCTBYIOMUN (OPMHUPOBAHUIO
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HAyYHOTO MHPOBO33pPEHMS, TaK W dYepe3 cheuuduky ydeOHOM AedaTenbHOCTH,
TpeOytomien CaMOCTOSITEIIHOCTH, AKKypaTHOCTH, IIPOJOJKUTEIbHOU

KOHLIEHTpalMy BHUMAaHHs U OTBETCTBEHHOCTH 34 ITOJYYEHHBIN pe3ysbTarT.

B ocnoBe wmetoauku oOydeHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaJIM3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIFOYAET
CIIEIyIOIUE COJIEPKATEIBHO-METOANYECKUE JIMHUKA: «Yucna M BBIYMCICHUSD,
«Dyukun U rpadukm»y, «YpaBHeHMs U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHamusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCS Ha IMPOTSHKEHHM JBYX JIET
oOyueHusl B CTaplleil IIKoJie, €CTECTBEHHO IOMOJHSSA ApYr ApPyra U MOCTEIEHHO
HAChIIIAsCh HOBBIMH TE€MaMM M  pasaeiaMu. JIaHHBII Kypc  SIBISETCS
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTEMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaAIN3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak ywammecs OBJIAZ€BalOT BCE Oosee
HMIMPOKUM MATEMAaTUYECKUM aIlapaToM, y HUX IOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYI0 MOJEIb peaJbHON
CUTyalluM, TPUMEHATh 3HAHUA, IOJy4EHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOr0 aHaJIN3ay, JJIs PELIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTaT.

CopeprkarenpbHO-MeTOAUYECKasl JIMHUA «YUucCina M BBIYMCICHHS) 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAa4yaTO B OCHOBHOW MIKoJjie. B crapmield mkoje oco00e BHUMAHHE YJENSETCS
(GOpPMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3NIMYHBIX (OPM 3amMUCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalUMOHAIBHO BBINOJNHATh JCHCTBHS C HUMH, JeNaThb NPHUKUIKY, OLICHUBATh
pesynbTaT. OOyuaromuyecss MNOJYy4YarOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUN,
BBITIOJTHEHUS JIEUCTBUIM C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOM (dopme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA IMPOTSHKEHHU BCETO
oOyueHusi B CTaplield IIKOJie, IOCKOJbKY B Ka)XJOM pasjliele MpOorpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroluecs OBIaIeBaIOT
pa3NMYHBIMM METOJAMHU PELICHMS LEJbIX, PAlHOHAIBHBIX, HWPPALUOHAJIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loydeHHble yMEHUS UCTIOIB3YIOTCS IIPU UCCIIEN0BAaHUN
GyHKLIMNA C TOMOILBIO TPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lad U 3a7a4 Ha
HaxXOXKJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HayeHud QyHkuu. JlanHas
coleprkaTenbHas JIMHUS BKJIIOYaeT B cel0s Takke (opMHpOBaHME YMEHUUH
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BBINIOJIHATh Pacy€Thl Mo ¢opmysaMm, MpeoOpa3oBaHUsl UENbIX, PalUOHATIBHBIX,
UppPAIMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anreOpandeckoro
MaTepuana NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI MJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAJHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK

A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
NIEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaduKoB, UCHIOJIb30BaHUE (DYHKUMU JUIs pEelICHUs 3a7ad U3 JPYruxX y4eOHBIX
IIPEIMETOB U PEAIIBHOM KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pElIeHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpAKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeIbHON TUHUN HAIlEJICH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BBIPAXKaThb 3aBUCUMOCTHM MEXKIy BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduyueckoid U ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHass JuHug «Havana MareMaTnyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MaTHYECKHUX, TaK U MPHUKIAJHbIX 3a/ad,
JIOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSBISETCA BO3MOKHOCTh UCCIEI0BATh U
CTpouTh Tpaduku (YHKIUN, OMpEeAeisaTh HUX HauOOJbIIME W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUryp U OOBEMBI TEd, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)kareibHas JIHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHUS MAaTEeMaTHYECKUX MOJEJIEH peanbHbIX CHTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTbHO-IOTHUECKOr0 U KPEaTHBHOTO
MBILIUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHMKE W HCKyccTBe. OOyuarommecss Yy3HAIOT O
BBIJIAIOLIUXCSI pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HayKH, U UX aBTOpax.
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CopeprkaTenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
IOCBSILIEHA  AJIEMEHTAaM  TEOPUM  MHOXKECTB. | €OpETUKO-MHOKECTBEHHBIE
IPEJCTaBICHNUs POHU3BIBAIOT BECh KYpPC LIKOJIBHONM MaTeMaTHKU M NpeiararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zelibl MaTeMaTUKU U €&
NPWIOKEHUN, OHU CBS3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY HNOHHMMATh TEOPETHKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajla MaTeMaTHYECKOrO0 AHAIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKW ITOCTPOCHUSI MOJIEJIEN PEANIbHBIX CUTYAIIUi, UCCIET0BaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MAaTeMaTUYeCKOro aHalius3a U
WHTEPHPETALNUN TOJYYEHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IHUPOKO UCIIOJIb3YETCs
JUISl peIeHus] IPUKIIAAHBIX 3a1ad. [Ipu penmeHnn peabHbIX MPAKTHYECKUX 3aaad
ydaliecs: pa3BUBAalOT HaOMIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHIO, 0000LIATh W KOHKPETHU3UPOBATh
npobnemy. [lesareapbHOCT MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTE€MaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3y4YE€HHME Kypca aiureOpbl MU Hadall MaTEMaTUYECKOTO
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 2 Jaca B
Henento B 11 kiacce, Bcero 3a iBa rojia ooyuenust — 136 dacos.
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COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUSA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OECKOHEUYHBIE  Mepuoguveckue ApoOu. ApudMeTHUecKHe  Omeparuu ¢
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHUM. [IpuMenenne
npo0elt U MPOLEHTOB JUIsl PEeIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHWUM U PEATIbHOU KU3HU.

JelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
Apudmernueckre omnepaudd ¢ JIEeHCTBUTENbHBIMUA yuciaamu. [IpuOmmxeénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas  ¢opMa  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YUCEN I PEIICHUS NPAaKTHYECKUX 3a0a4 W IPEACTaBICHUS
JTAHHBIX.

ApudmMernueckuii ~ KOpeHb  HaTypaJibHOM  cremeHu.  JleicTBust ¢
apu(pMeTHYECKUMU KOPHSMHU HAaTYpaJIbHOM CTENIEHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHeHUEe, KOpE€Hb ypaBHEHHs. HepaBeHCTBO, pellIeHHEe HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHANIbHBIX YPaBHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpyuMeHeHNE ypaBHEHHI U HEPABEHCTB K PEUIEHUIO MAaTEMATHYECKUX 3a7ad
W 3a]1a4 U3 Pa3JIMYHbBIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

DyHKIUM U TPAPUKH

OyHkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

ObnacTh onmpeneneHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm ynkuuu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.
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CrenenHast GyHKIMS ¢ HATypajdbHBIM U II€JIbIM MoKa3areiaeM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpPHS n-Od CTEIEHHU.

TpuroHoMmerpruueckass OKPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
nporpeccnr. dopMyna CIOXKHBIX NPOLEHTOB. lcmonbs3oBaHue mporpeccuu s
pelLIeHUs peaJIbHBIX 3a]1a4 [IPUKJIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammbl Jilsiepa—DBeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAHUS PEaIbHBIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BBIYUCTIEHUSA

Harypanbnbie u uensie yncia. [[puznaku 1e1MMOCTy HENbIX YUCEIL.

CrteneHb ¢ pallMOHAIBHBIM TMTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecsiTuaHbIe U HATypAIBHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHKe BRIPAKEHUH, COIEPHKAITUX JIOTapU(MBI.

[IpeoOpazoBaHre BBIPAKECHUM, COAEpXKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[Toka3zaTenbHbIC YPAaBHEHHS U HEPABEHCTRBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUMN. PellleHre MpUKIIAIHBIX 3a/1a4 C MTOMOIIbIO
CUCTEMBI JIMHEUHBIX YPAaBHEHHUM.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a/lad M 3a7a4 W3 Pa3IMUHbIX 00JacTell HayKh M peajibHOU
JKU3HH.

DyHKIUHN U TPAPUKH
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Oynkuusa. Ilepuoguueckue  pyHkumu. IIpoMexyTku  MOHOTOHHOCTH
¢ysknun. MakcumMyMbl M1 MUHUMYMbI QyHKiuu. HauGosnblee u HauMeHblee
3HaYeHUE (PYHKIHMU HA TIPOMEXKYTKE.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIIUU, UX CBOWCTBA U TPaQUKH.

Hcnonp3oBanue rpaukoB QYHKIMNA JJIs1 pEeLICHUs] YPAaBHEHUN U JIMHEWHBIX
CHCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUM 3aady M3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATTBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable pyHKIMH. MeTOI HMHTEPBAJIOB ISl PEIICHNS HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eomerpuueckuid ©  (U3UUYECKUH  CMBICTT
IIPOU3BOTHOM.

[TpousBoguble  31eMeHTapHBIX  QyHKiuil.  DopMmysnsl  HaXOXAECHHUSA
IPOU3BOJHON CyMMBI, POU3BEICHUS U YACTHOTO (PYyHKLIUH.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus1 GyHKIUH Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsi HAXOXKIEHUS HAWIy4lIero pEIICHUs B
NPUKIAAHBIX 3a7adax, Ui OIpPEACNIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIO
bopmyoii unu rpaduKoMm.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuid U (uU3MUecKuid cmbicia. Bbluucnenue
uHTerpana no gpopmyne Herorona—JleiiOHuna.
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IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOTO TmpenMera «MareMaTtuka» JOJKHO O00eCIeYnBaTh
JTOCTIKCHHUE Ha YPOBHE CPETHET0 00IIero 00pa30BaHus CIASAYIOMIMX JTUIYHOCTHBIX,
METAINpPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOrpaMMbl y4eOHOro TMpeaMeTra
«MareMaTuka» XapakTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIEeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3JIUUHBIX CTPYKTYp, SIBICHHI,
NpoIeAyp TpaxIaHCKOro oOImiecTBa (BHIOOPHI, OMPOCHl WU TIpP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOM MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO HApo/a;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IS TEIbHOCTBIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIajia B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHU, pacCyKIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3IMyHbIX BUJOB UCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OT/IbIXa, peryJisipHas busnueckas aKTUBHOCTD); bu3ngecKoro
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COBEpUIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN
JEATEIBHOCTBIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pasnuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYPbl, MMOHUMAHUEM BIIUSHHUS
COI[MATTbHO-?KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTAlMEll Ha NMPUMEHEHUE MATEeMaTHYECKHX 3HAHUW ISl PEIICHHS 3aJad B
00JaCTH  OKpYy’Karomiedl cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUM JJIs1 OKPYKAIOWIEH CPEIbI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUEeCKOW ESITeIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKU U MAaTeMaTUYECKOM KyJIbTYpOM KakK CpPEJCTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYILECTBIISAITh MPOEKTHYIO M HCCIEHOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS IPOTpaMMBbl YUCOHOTO MpeaMeTa
«MareMaTuka XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMA
HO3HABAMEIbHBIMU  OCUCMBUSIMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCTBUIMU.

1)  Vwuueepcanvuvle  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 0OyUarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpydcarwe2o  Mupa,  NpPUMEHeHUue  JI02UYECKUX,
UCCTIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBbie Jornueckue JAeUCTBUS:
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BBIBIIATh M XapaKTEPU30BaTh CYLICCTBEHHBIE IPU3HAKKA MAaTEMATUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXAYy HOHATUIMH; (POPMYJIUPOBATH
ONpENENCHUs]  IOHATUM; YCTAHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IPOBOJIMMOI0 aHAJIN3a;
BOCIIPUHUMATh, (QOpMYyJIUpOBAaTh U  NPeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIJIOBHBIE;
BBISIBIIAITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (paKkTaxX, HAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemjaraTb  KpUTEpUM I BBISIBICHUS  3aKOHOMEPHOCTEH M
IIPOTHUBOPEUHNIL;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKACHUN (MIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh apryMEHTALIMIO,
IPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CY)KJICHUS U BBIBOJBL;
BBIOMpATh Ccrnoco0 permieHus ydyeOHOM 3aaud (CpaBHUBATH HECKOJIBKO
BapMaHTOB peElLIeHMs, BbIOMpaTh Haubosiee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrie nccienoBaTenbCKUE ICHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT MO3HAHUS,
(bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpoliIemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

POBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOoro
O0BbEeKTa, SIBJICHUSA, TPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBICHUSMU, POIIECCAMU;

CaMOCTOSITENILHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJIBI MO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECCa, a TaKKE BBIIBUIATH
IPENOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabota ¢ nundopmarmeii:

BBISBJIIATH )Ie(i)I/II_II/ITBI I/IH(l)OpMaI_II/II/I, JaHHBIX, HCO6X0)II/IMBIX JJIA OTBETA
Ha BOIIPOC U AJIA pCIICHUA 3ada4M;
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BBIOMpaTh  MHPOPMALMIO U3  UCTOYHMKOB  PA3JIMUYHBIX  THIIOB,
aHAJTM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIIHIO
Pa3IMYHbBIX BUOB U (GOPM IMpEICTaBICHHUS;
CTPYKTYpUPOBaTh WHGOPMAIINIO, IPECTABIATh €€ B Pa3IMYHBIX (popMmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaJI&KHOCTD HHpOpMaITUH o CaMOCTOSITEIIHO
c(OpMyITHPOBAHHBIM KPUTEPHSIM.

Vuusepcanvuvie ~ KOMMYHUKaAmugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VYAIOUWUXCSL.
OOmenue:

BOCIIPUHUMATh M (QOPMYJIHMpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJISIMU OOIIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XOJly peIIeHHUs 3a/1a9i, KOMMEHTHPOBATh MOJyUYCHHBIN pe3yJIbTarT;

B X0J1¢ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMBbl, pelIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHAOra, OOHAPY)KMBATh Pa3Indue W CXOJICTBO IO3WIIHN; B
KOPpPEKTHOU opMe hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pE3yJbTaThl  PEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

3)

MOHMUMATh W HWCIOJb30BAaTh  MPEUMYIIECTBA  KOMaHIHOHM |
WHIUBU Ty JIbBHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JESTENHbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThl, pacrpeAesaTh BUABI padOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UI€HAMHU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMA MPOIYKT IO KPUTEPHUSM,
c(hOpMyYTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCU.
Camoopranuzanus:
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COCTaBJIATH IIJIaH, aJITOPUTM PEIICHUS 33a]1aud, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpOJIb:

e BJIAJACTh HAaBBIKAMH TIO3HABATEIBHON pEQIEKCHH KaK OCO3HAHUS
COBEPILIAEMBIX JACUCTBUI U MBICIUTEIBHBIX MPOILECCOB, UX PE3yJbTATOB;
BIaeTh CcHoco0aMu CaMOINPOBEPKH, CAMOKOHTpOJIS TMpolecca U
pe3ylibTaTa perieHuss MaTeMaTHIeCKON 3a1auH;

e TPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU pEHICHUU
3aJa4d, BHOCHUTb KOPPEKTHUBHI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSATENBCTB, TAHHBIX, HAMJIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUAM, OOBICHATH
NPUYUHBl JOCTHKCHUS WIM HEAOCTH)KCHUS PE3yJIbTaTOB ACSITEIbHOCTH,
HaXOAWTh OMHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOTO Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJICAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUSIMH: pPAIlMOHANBHOE U JIEWCTBUTEILHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

Breimonuate  apudmernyeckue  onepauuy ¢ palMOHAIBHBIMU U
JEeUCTBUTEIHLHBIMU YUCIIAMHU.

BrInonHaTh mpuOIMKEHHBIE BBIYMCIICHUS, UCIIOJIB3Ys MPaBUiia OKPYTJICHUS,
JienaTh MPUKUAKY U OIEHKY PEe3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHSATUSMU: CTEMEHb C IIEJBIM TIOKAa3aTesieM; CTaHIapTHAs
dbopma 3amMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
MCITIOJIb30BaTh MOAXOASAIIYIO (hOpMY 3aIlMCH IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC ¥ TaHT€HC MPOU3BOJIBHOTO YIJIa;
WCITOJIH30BATh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUIECKUE
GyHKLIHU.

YpaBHeHUs U HEPABEHCTBA
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OnepupoBaTh MOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palrMoHaNIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BrinonuaTh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUNW U PEIIATh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BoinonHATh mpeoOpa3oBaHus IENbIX, PANMOHAIBHBIX U HPPAlMOHAIBHBIX
BBIDQXKEHM W  pellaTb OCHOBHBIE THUMBI  IEJbIX, PAIHOHAIBHBIX U
UppalMoHaIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUSI MAaTEMAaTUUECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00J1acTel HAYKH U PEabHOU KU3HH.

MonenupoBaTh peajibHbIE CHUTyalliM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAKEHUS, YpPABHEHMS, HEPABEHCTBA [0 YCIOBHIO 3aJ1auyd, MCCIEAOBaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa ajareopsbl.

DOyHkuuU U rpadpuku

OnepupoBaTh MOHATUAMM: (YHKIMS, CIIOCOOBI 3aaHusi (DYHKIMH, 00JIaCTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHMM (yHKIuu, rpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh TMOHATHSAMU: UYETHOCTh U HEUETHOCTh (YHKIMH, HYJIU
(GyHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pelIeHUsT ypaBHEHUH.

Crtpouth M uuTaTh TpaduKu JTUHEHHON (PYHKIMHU, KBAAPATUUYHON (DYHKITUH,
CTEMEHHOU (PYHKIIUHU C 1IEJIBIM [TOKA3aTEIIEM.

Hcnons3oBaTh rpadukd QYyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCHUMOCTEH MpU PEHICHUH 3a7ad W3 JPYTUX YUeOHBIX MPEAMETOB U pealibHOU
YKU3HH;, BBIpaXaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX]Ty BETHUUHAMH.

Havana maTeMaTH4ecKOro aHajim3a

OnepupoBaTh MOHIATHUSIMU: TOCJEIOBATEIIBHOCTh, apudMeTHUYECKasT U
reoOMEeTpPUYECKasi MPOrPECCUH.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBAIOIIas T'E€OMETpUYECKas
porpeccusi, CyMMa 0ECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON MPOTPECCHUH.

3amaBaTh MOCIEA0BATEIIBHOCTH PA3IMYHBIMU CITOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U MPOTPECCUM I pelISHUs
pealibHBIX 3aJ1au MPUKJIIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPALIMU HaJl MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapaTr il OMHCaHUS
pealibHBIX TPOILIECCOB W SIBJICHUM, MPU PEIICHUHM 3a]ad W3 JAPYruX Y4eOHBIX
PEIMETOB.
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OHCpI/IpOBaTI) IIOHATHUAMM OIIPCACICHUC, TCOpCMaA, CJIICICTBHUC,
JOKa3aTCJIbCTBO.

11 KIIACC

Yucia ¥ BIYMCICHUS

OnepupoBaTh MOHATUAMH: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEN, PA3JI0KEHUE YUCIIa HA TIPOCTHIE MHOKHUTEIIN
JUISL PEIICHUS 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M YHCIA, ECATUYHBIE U HATypajbHbIE
JorapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumensaTs cBoicTBa CTemeHM il NpeoOpa3oBaHUs  BbIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIBHOE YpPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIbI IOKA3AaTENbHBIX YPABHEHUM U HEPABEHCTB.

BoImonHAT,  MpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEpPUPOBATH MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOrapu(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenust mpoCTERIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHUW U €€ PELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUMN JUIS PEUICHUS IIPAKTUYECKUX 3a1a4.

Haxoauts pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAJIBHBIX
YPAaBHEHUW U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXKEHUs, YPaBHEHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIJIOBHIO 3a/1a4H,
UCCJIEIOBATh MOCTPOSHHBIE MOJIENIH C UCTIOIB30BAaHUEM arlapara ajareOpbl.

DOyHKUMH U TPaPUKHA

OnepupoBaTh MOHATUAMM:  TNepuoAnYecKkass  (YyHKLIMS, MPOMEXYTKH
MOHOTOHHOCTH ~(PYHKIIMM, TOYKM OJKCTpemMyma (yHKIMH, HauOoJsblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; MCIOIb30BATh WX IS
uccienoBanus (PYHKITUH, 3aJaHHON rpaduKoM.

OmnepupoBarh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (YHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N3o00pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX I PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUMN.
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Hcnonp3oBate rpadpuku (QyHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN U3 IPYrUX y4eOHBIX TUCHUIUINH.

Havana MmaTeMaTH4€CKOro aHaJIN3a

OmneprpoBaTh MOHATHUSAMU: HEMpPEpBhIBHAS (YHKIUS; MTPOU3BOIHAS (HYHKIUY;
UCIIOJIb30BaTh TEOMETPUUECKUNA U (PU3UIECKHI CMBICI MPOU3BOAHOM AJIS PEIICHUS
3a1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIIATH IPOU3BOJHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOM3BOIHYIO AJISI UCCIIETOBaHUS (GYHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSATh PE3YJIbTATHI UCCIIEIOBAHUS K IOCTPOCHUIO IPa(HUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UI HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSMHU: TE€pBOOOpa3HAasi W  HHTErpall; MOHHUMATh
F€OMETPUYECKUI U (PU3NYECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpasHble 3J€MEHTAPHBIX (HYHKIUH; BBIYUCIATH MHTETpall
o ¢popmyse Hororona—JIenOuumna.

Pemars nmpukiiagHble 3a1a4d, B TOM YHUCIE COLUAIBHO-DKOHOMUYECKOIO M
(u3MYECKOro Xxapakrepa, CpeJICTBaMH MATEMATHYECKOTO aHAIN3A.
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10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Konrposbnble IIpakTHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoecTBa palluOHAJIBHBIX U
1 eMCTBUTEIBbHBIX YMcell. ParimonanbHbIE 14 1 bubmmorexa LOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oyukun U rpaduku. CTeneHs ¢ LeIbM 6 bubmmoreka [JOK
oKa3aTelieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 18 | Bbu6mmotreka [JOK
HppanmonaiibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}-IIOMG nn. TpuroHoMeTpUIeCcKHe 22 1 bubmmorexa LHOK
p ThiH- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeILHOCTH U IPOTPECCUU 5 bubmmorexa [OK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aIUs 3 | bu6nunorexa LIOK
3HAHUMN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrtpoabusbie IIpakTnueckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
CrteneHb ¢ pallMOHAIBHBIM TTOKA3aTEIEM.
bubnuoreka [{OK
1 [TokazarenpHas Qynkuus. [lokazarenpHbie 8 1
https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast GpyHKIusA.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaB:eHI/ISI u 10 bubmmorexa [IOK
p M https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckre QyHKIUU U UX
3 rpaq)HKH TTI;IFOHOMG q)IZ‘-ICCKI/Ie 10 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6mmoreka IIOK
4 IT Bl i 14 1
POUSBOZHAA. LIPHMEHCHIE HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
5 nu 8
HICTPAT SO TIPHMCESS https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
6 C 7 5 1
MCTEMEL ypaBHeruH https://m.edsoo.ru/f11c4afd
bubnunorexa LIOK
7 H 5
ATYPAILHRIC 1 LEIRIC HHCTa IR A I https://m.edsoo.ru/f11c4afd
g IToBTOopenue, 00001IEHNE, CUCTEMATH3AIUS 2 ) bu6muoreka [JOK
3HAaHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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10 KUIACC
KoumnuectBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTHnueckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
MHOXECTBO, OIICpalliy Hal
p bubnunoreka LIOK
MHOXeCTBaMu. JluarpaMmbl 1
. https://m.edsoo.ru/746d5dce
Olinepa—Benna
PaunonaneHble uncna.
OOBIKHOBEHHBIC M ICCATHUHBIC | bubnuoreka [IOK
po0u, IPOLIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOANYECKHE 1podu
ApudmeTrueckue omneparum ¢
panMoHATBHBIMH YHCIIAMH, | bubnnorexa [JOK
npeoOpa3oBaHMs YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHH I
ITpumenenue apoOeil 1 NPOLIEHTOB
JUISl PEIICHUs IPUKIJIAIHBIX 3a7a4 | bubmuoteka [IOK
W3 Pa3IMYHbIX OTpACed 3HAaHUI 1 https://m.edsoo.ru/44dd1046
peanbHOM )KU3HU
ITpumenenue apoOeil 1 NPOLIEHTOB
JUIS PEIIEHUs IPUKIIAIHBIX 3a7a4 1 bubmuoreka [OK
W3 Pa3JIMYHBIX OTpACIICd 3HAHUN U https://m.edsoo.ru/d99d8c74
peanbHOM )KU3HU
JleicTBUTENbHBIE YHCIIA. | but6mmoreka [IOK
PaunoHansHbIE ¥ MppalMOHAJIBHBIE https://m.edsoo.ru/2f36a36f
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qyclia
7 Apudmerndeckue orneparuu ¢ | bubnmnoreka HOK
JNIEUCTBUTEILHBIMU YHCIIAMU https://m.edsoo.ru/a97a12d9
[TpubmmxEHHBIC BEIYUCIICHUS,
bubnunoreka LIOK
8 MpaBujia OKPYTJICHUS, MPUKUJIKA U 1
: https://m.edsoo.ru/cb723fbd
OIICHKA pe3yJibTaTa BBIYMCICHUI
9 ToxaecTBa B TOXKICCTBSHHBIC | bubnunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
bubnunoreka LIOK
10 VYpaBHeHue, Kope aBHE 1
PABHCHHE, KOPCHD ypaBHCHUA https://m.edsoo.ru/11ac68be
1 HepageHctBo, pemienne | bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/50bdf26d
bubnuoreka [{OK
12 Merto epBaJio 1
TOAL HIHTEPBAIon https://m.edsoo.ru/775£5d99
Pemenue menbix 1 1poOHO-
13 a I/IOHaJ'III-)IHI)IX alliII)-IeHI/Iﬁ i 1 bubmmorexa [OK
pall yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbnas pabota mo Teme
"MHOX€eCTBa pallMOHAIbHBIX U
N bubnuoreka [{OK
14 JICMCTBUTENIBHBIX YHUCEIL. 1 1
https://m.edsoo.ru/1914a389
PanmionansHbie ypaBHEHHS 1
HEpaBEHCTB"
DyHKIMSA, CIIOCOOBI 3aJaHUs
15 (pyHK un. B3anmuo obpatHble 1 bubmmorexa LIOK
YHICHHH. p https://m.edsoo.ru/226eeabf
byHKIIN
16 I'padux ¢pynkuuu. O6mactb | bu6muoreka [JOK
OIpENENCHUSI U MHOXKECTBO https://m.edsoo.ru/763e75ee
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3HayeHu# pynkuuu. Hymm
¢yskuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA
N N bubnuorexa [{OK
1 B ! https://m.edsoo.ru/ff4564ad
CreneHs ¢ 1eIbIM [10Ka3aTEIEM.
18 CrannmaptHas popma 3arucu 1 bubmorexa LIOK
. https://m.edso00.ru/66446d3e
JeMCTBUTENILHOTO YHCIIa
Hcnons3oBanue noaxonauiein
19 (opMBI 3anMCH JCHCTBUTEIBHBIX | bubnuoreka [IOK
YHCEJT IS PEIIEHUA IPAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3aJa4 ¥ MPeICTaBICHUS TaHHBIX
CrenenHas GyHKLUSA C
20 HaTypaJbHBIM U LIEJIBIM | bubmuoteka [IOK
nokasarenem. E€ cBolicTBa n https://m.edsoo.ru/3f25a047
rpaduk
)1 Apudmernueckuit KOpeHb | bubmuoreka [IOK
HaTypaJIbHOW CTEIEHU https://m.edsoo.ru/d82c¢36d4
” Apudmernueckuii KOpeHb | bubmmnoreka HOK
HaTypaJIbHOU CTENEHU https://m.edsoo.ru/fe7fc4db
3 CgoiicTBa apuPMETHIECKOTO KOPHS | bubnnorexa [JOK
HaTypaJIbHOW CTEIEHU https://m.edsoo.ru/d0f0b260
24 CoiicTBa apu(MeTHIECKOTr0 KOPHS | bubnmorexa [JOK
HAaTypaJIbHOW CTENEHU https://m.edsoo.ru/c3389865
75 CaoiicTBa apu(MeTHIECKOTr0 KOPHS | bubnuotexa [JOK
HAaTypaJIbHOU CTENEHU https://m.edsoo.ru/444c4b9c
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26 JleticTBus ¢ apuMeTHIeCKUMuU | bu6muoteka [JOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/54b815¢5
7 JleticTBus ¢ apuMeTHIeCKUMU | bubnmnoreka HOK
KOpHSIMHM N—OU CTEIICHU https://m.edsoo.ru/83105a0e
73 JleiicTBust ¢ apupMeTHUECKUMU | bubmmoreka [JOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/2ab1c7bc
79 JleticTBus ¢ apuMeTHIeCKUMu | Bbu6mmotreka [JOK
KOpHSIMHM N—OW CTEIICHH https://m.edsoo.ru/eacb053c
30 JlevicTBus ¢ apuMeTHIeCKUMU | bubnuoreka [IOK
KOpHSIMH N—OW CTEIICHU https://m.edsoo.ru/8a5ada51
31 Peurenue nppamoHanbHbIX | bubmmoreka [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pemenue nppannoHaibHbIX | Bbu6mmotreka [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9
13 Pemenne nppannoHaibHbBIX | bubmuoreka [IOK
YPAaBHEHHH U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemrenne nppanoHaIbHbBIX | bubmmnoreka HOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenne nppanmoHanbHbIX | bubmmnoreka HOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa 1 rpaduK KOpHSI n-ou | bubnmnorexa [JOK
CTEIEHU https://m.edsoo.ru/ebOccSe3
37 CaoiicTBa 1 rpaduK KOpHSI n-ou | bubnuoteka [JOK
CTEIIEHU https://m.edso00.ru/5f29b9b5
18 KonTponbhas pabota no teme 1 1 bu6muoreka [JOK
"ApudpmeTrnueckuii KOpeHb n—oin https://m.edsoo.ru/f13af630
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crenenu. MppannoHanpHble
YpaBHEHHUA U HEpaBEHCTBA"

39 CuHyc, KOCUHYC U TaHT€HC | bubnmnoreka HOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/5f605ed0

40 CuHyc, KOCUHYC ¥ TaHTE€HC | bubmmoreka [JOK
YHUCJIOBOTO apryMEHTa https://m.edsoo.ru/ec9f4d78

41 ApKcuHyC, apKKOCUHYC U | Bbu6mmotreka [JOK
apKTaHI€HC YHUCIIOBOIO apryMeHTa https://m.edsoo.ru/b8f5d49a

42 ApKCHHYC, apKKOCHHYC U | bubnuoreka [IOK
ApKTAaHI€HC YHUCIIOBOIO apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpuueckas OKpyKHOCTb,

43 omnpeaeeHue | bu6nmoreka LIOK
TPUTOHOMETPUYECKHUX (QYHKIUI https://m.edsoo.ru/6df195a0
YHCJIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb,

44 onpenerIeHue | bubnmnoreka
TPUTOHOMETPHUECKUX (PYHKIMH IOhttps://m.edsoo.ru/6b61c578
YHUCJIOBOI'O apryMEHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKUE | bubnuoreka [IOK
bopmyiisl https://m.edsoo.ru/6ed2b3ba

46 OCHOBHBIE TPUTOHOMETPUUYECKUE | bubnnorexa [JOK
(bopMyIIbI https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUYECKUE | bubnmnorexa [JOK
(hopMyIIbI https://m.edsoo.ru/b8a0ff2f

43 OCHOBHBIE TPUTOHOMETPUUYECKUE | bubnuoteka [JOK
(hopMyIIbI https://m.edsoo.ru/12d1413c
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49 [TpeobOpasoBanue bu6muoteka [JOK
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://m.edsoo.ru/e248c5fc
50 [IpeobOpasoBanue bubnuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09baSb3d
51 [IpeobpazoBanue bubmmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://m.edsoo.ru/1f4655da
57 [IpeobOpazoBanue Bbu6mmotreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 [TpeobOpaszoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMeTpu4ecKux Bu6mmotreka [JOK
ypaBHEHUN https://m.edsoo.ru/6baefe19
55 Pemenue TpuroHoMeTpuuecKux Bbu6mmotreka [JOK
YpaBHEHHU https://m.edsoo.ru/alf8d141
56 Pemenne TpuroHoMeTpu4eCcKux bubmuoreka [IOK
YpaBHEHHU https://m.edsoo.ru/65a0f2d0
57 PelreHne TpUroHOMETPUYECKUX bubmmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/0d8a770d
53 Pemenne TpuroHoMeTpu4eCKuX bubmmnoreka HOK
YpaBHEHHU https://m.edsoo.ru/cec28774
59 Pemenne TpuroHomMeTpuuecKux bubmuorexa [IOK
YpaBHEHHU https://m.edsoo.ru/e6beec650
O06o61menue no remaM "OCHOBHBIE
60 TPUTOHOMETPHUYECKUE (POPMYIIBI bubnworexa LHOK
P P PMYIBL. I https://m.edsoo.ru/ae44acdc
Tpuronomerpuyeckue ypaBHEHUs
61 KonTponbhas pabota no teme bubmuoreka [JOK
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"®opMyIIBI TPUTOHOMETPHH. https://m.edsoo.ru/b46a8228
Tpuronomerpuueckue
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas padbora
HToroBast KOHTpOJIbHAS paboTa /
62 Bcepoccuiickas npoBepodHast 1 1 bubmorexa LOK
P POBep https://m.edsoo.ru/188bbf6e
pabora
O0001menne, cucTeMaTH3aIUs
63 3HaHUH 3a Kypc aJireOpbl U Havall | bubnnorexa [JOK
MaTeMaTudeckoro ananmmsa 10 https://m.edsoo.ru/33e6629¢
Kjacca
Apudmernueckas u
reoMeTpuyecKas IporpecCcuu.
64 I/Icnomf)soBaHHe I p0 peccnn IS 1 bubmmorexa [OK
porp A https://m.edsoo.ru/d36669{8
pelIeHUs PeaTbHBIX 3aa4
MIPUKJIATHOTO XapaKTepa
beckoneuno yObIBaroras
65 T€OMETpPUYECKast IPOTPECCHUS. | bubnnorexa [JOK
CyMMa GeckoHEeYHO yOBIBaromen https://m.edsoo.ru/1cbf72bl
r€OMETPUYECKON ITPOTrPECCUH
bu6nmorexa LIOK
66 ®o a cJIo OIICHTO 1
PMyJIa CIONGIRDE HPOUEHTOR https://m.eds00.ru/538fc437
b K
67 dopMya CIOKHBIX TIPOIIEHTOB 1 momorexa 110
https://m.edsoo.ru/c2627eca
O0o001enue, cucTeMaTH3aIus
. bubmuorexa [{OK
68 3HaHWH 3a Kypc areOpsl U Havdall 1
https://m.edsoo.ru/49f1b827
MaTeMaTH4decKoro aHammza 10




JenaprameHT oOpa3oBaHus AnMHUHHCTpanun I. ExatepunOypra
MyHununansHoe aBTOHOMHOE 0011e00pa3oBaTeNbHOE yUpexkIeHHe CpeaHsst 00meodpasoBaTenbHas mkoaa Ne 36 um. MLI1. Onunnosa
620078, r. ExatepunOypr, yia. Masiesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

KJj1accCa

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08 4 0
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11 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
ara un¢poBbIie
Ne Tema ypoka Kontpoabusie IIpakTnueckue A bp
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
n/m padoThI padoThI
pecypcbl
| Crenens ¢ pallOHAIbHBIM | bubnnorexa [JOK
' HoKaszarejem https://m.eds00.ru/a52939b3
b K
2. CBoiicTBa cTeIcHU 1 nommorexa O
https://m.edsoo.ru/ff601408
3 [Ipeobpa3oBaHue BbIpaxeHH, | bubmmoreka [JOK
’ COZEpIKAILUX pallMOHAIILHBIE CTEIIEHU https://m.edsoo.ru/3d87e¢248
4 [IpeoOpa3oBaHue BBIpAKEHHIA, | bubnuoreka [IOK
' COJIepKalluX pallMOHAIBHBIE CTEIIEHU https://m.edsoo.ru/343c6b64
5 IlokazarenbHble ypaBHEHUS U | bubmuoreka [IOK
' HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
6 ITokasaTenbHbIE ypaBHEHUS U | bubnmnoreka [HOK
' HEpaBEHCTBA https://m.edsoo.ru/536de727
; [TokazarenbHas pyHKIMS, €€ CBOMCTBA | bubmuoreka [IOK
' U rpaduk https://m.edsoo.ru/85bc8132
KonTponbHas pabota mo teme
"CreneHp ¢ paloHaIbHBIM
bubnunorexa LIOK
8. nokaszarenem. [lokazarenpHas 1 1
https://m.edsoo.ru/58e8e2f2
¢dbyukmus. [lokazarenbHble ypaBHEHUS U
HepaBeHcTBa"
bu6nunorexa LIOK
9. Jlora cna 1
rapugM Hnen https://m.edsoo.ru/3e3230d4
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10 JlecsiTuuHbIC U HATypaJIbHBIC | Bu6mumoteka [JOK
' sorapuMbI https://m.edsoo.ru/l1ea72162
1 [IpeoOpa3oBanue BHIPAKEHHIA, | bubnuoreka [JOK
' COJIEpIKaIIuX JIorapru(MbI https://m.edsoo.ru/da48154c
2 [Ipeobpa3oBanue BbIpaxeHH, | bubmmoreka [JOK
' coJIep>KalluXx Jorapudmol https://m.edsoo.ru/4beff03b
13 Jlorapudmudeckne ypaBHCHHS U | bubmmoreka [JOK
' HEpaBEeHCTBA https://m.eds00.ru/3034724¢
14 Jlorapudmudeckne ypaBHCHHS U | bubnnorexa [JOK
' HEPaBEHCTBA https://m.edsoo.ru/15bclctb
15 Jlorapudmuueckas Gpyskuus, e | bubmmoreka [JOK
' CBOICTBa U Tpaduk https://m.edsoo.ru/d68bbe9d
16 Jlorapudmudaeckas Gpyskmus, e | bubmmoreka [JOK
' CBO¥CTBA U rpaduK https://m.eds00.ru/9d102051
Tpuronomerpuueckue GyHKINHU, UX bubmuoreka [IOK
17. . 1
CBOICTBa U TpaduKu https://m.edsoo.ru/beeff646
18 Tpuronomerpuueckue GyHKINHU, UX | bubnmnoreka [HOK
' CBOWCTBA U TpaduKu https://m.edsoo.ru/24ab3c53
19 [IpuMepsl TPUTOHOMETPUYECKUX | bubnmnoreka [HOK
' HEPABEHCTB https://m.edsoo.ru/5272b9al
0 IIpumepbl TPUTOHOMETPUUECKUX | bubmuorexa [IOK
' HEPABEHCTB https://m.edsoo.ru/0c837397
KonrtponsHast pabora no Teme
o1 "Jlorapudmuueckast pyHKIUS. | | bu6muoreka [JOK
' Jlorapudmudeckue ypaBHEHUS U https://m.edsoo.ru/10130727
HepaBeHCTBA. T pUrOHOMETpUYECKHE
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GYHKIIUU ¥ BX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"
Bu6mumoteka [JOK
22 Henpeperpiibie dymkitin ! https://m.edsoEru/403bbed
2. MeTo 1 MHTEPBAJIOB JUIsl PELICHUS | Bu6muotexa [JOK
HEPaABEHCTB https://m.edsoo.ru/6db0b423
” MeToa MHTEPBAIIOB JJIsI PENICHUS | bubnuoreka [IOK
HEPaABEHCTB https://m.edsoo.ru/0adbcelb
2. Tpowssonsas ! o medaso a3
bubnuoreka [IOK
26. Tlpoussoxiast pysiciuti ! https://m.edsogru/723dd608
57 I'eomerpuueckuil U pu3NIECKUN CMBICI | bubmuoreka [IOK
MPOU3BOAHOMN https://m.edsoo.ru/6¢8d36ff
28, I'eomerpuueckuil u pu3NIECKU CMBICI | bubnmnoreka [HOK
IIPOU3BOIHOMN https://m.edsoo.ru/a413eca9
g bubnmnoreka [HOK
20. ITpon3BoiHBIE HNIEMEHTAPHBIX (HYHKLIUH 1 h'['['pSZ//m.edsogru/c755065f
. bubmmnoreka HOK
30. ITpon3BoiHBIE HNIEMEHTAPHBIX (PYHKIUH 1 https://m.edsofru/l4ab3cdb
31, [IpousBoHast CyMMBI, IPOU3BEACHMS, | bu6muoreka [JOK
4acTHOTO (DYHKIMH https://m.edsoo.ru/c12a0552
3. [Ipoun3BoHAs CyMMBI, POU3BEICHHS, 1 bubnmnoreka [JOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
1. [IpumeHneHne Mponu3BOIHON K | bubmuoteka [IOK
UCCIIeIOBaHMIO (PYHKITHI Ha https://m.edsoo.ru/17af2df9
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MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOIHON K
34 UCCIIeIOBAaHMIO (PYHKIMI Ha 1 bubmmorexa LOK
' A YHELR https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOoJIbIIero u
bub6nmoreka [IOK
35. HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA 1
https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxosxaenne Han0oJIbIIero u
36 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA 1 bubmorexa HOK
' YHKI https://m.edsoo.ru/fb6a8act
OTpe3Ke
HaxosxaeHnne HanOoJIbIIEro 1
bubnunoreka LIOK
37. HauUMEHBIIETo 3HauYeHus1 QyHKIUU Ha 1
https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOoOJIBIIETO U
38 HauMEHBIIETO 3HauYeHus1 QyHKIUU Ha 1 bubmmorexa LIOK
' YHEI https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne nponu3BOIHOM IS
HAaxO0’JICHUsI HAMJIYYILIETO PEIICHUS B
39 MIPUKJIAIHBIX 3a7a4dax, Il 1 bubmmorexa [OK
' prician A https:/m.edso0.ru/13205d80
oTmpeJielIeHUs] CKOPOCTH TpoIiecca,
3aIaHHOTO (POPMYJION WK TpadhUKOM
KonTponbHas pabota mo Teme
40 "IIpousBoanas. [Ipumenenue 1 1 bubmmorexa [IOK
' POTSEOAHAL TP https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHOM
a1 IlepBooOpaznas. Tabmuma | bu6muoreka [JOK
' MepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
42. [TepBoobpaznas. Tabnuna 1 bubmuoreka [JOK
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I1EpBOOOPA3HBIX https://m.edsoo.ru/30¢3697b

43, HuTterpan, reomeTpuyeckuii u | bubnmnoreka HOK
(bu3MUeCKUil CMBICT HHTETpaja https://m.edso0.ru/391272c9

m WNHrerpai, reoMeTpuYECKHil 1 | bubmmoreka [JOK
(hbU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/d359fb5f

45 Brruncnenue uaTErpana mo popmyiie | bubmmoreka [JOK
Herorona—JleiiOunma https://m.edsoo.ru/b9b225¢3

46, Boruncnenue unrerpana no ¢popmyie | bubnuoreka [IOK
Herorona—Jleitbuuiia https://m.edsoo.ru/b800deb4

. . bubnuoreka [IOK
47. CucreMpl TMHEVHBIX YPABHEHUN 1
https://m.edsoo.ru/b648235a
. . bubnuoreka [{OK

48. Cuctembl TUHEHHBIX YpaBHEHUN 1 hitps://m.cdsoo.ru/Sab83864
Pemenue npukiagHeIxX 3a/1a4 C

49. IIOMOILIBIO fHCTeth HI/IHegHHX 1 bubmmorexa [TOK

. https://m.edsoo.ru/a4dd65ee5
YpaBHEHUI
Pemenue npukiagHeIx 3a1a4 C
50. ITOMOILBIO fHCTehfLI J'II/IHegHBIX 1 bubnmorexa OK
. https://m.edsoo.ru/aa5962¢l
ypaBHEHUH
Cuctembl 1 COBOKYITHOCTH IIEJIBIX,

51, palMOHaIbHBIX, UPPALIMOHAIBHBIX, | bubnmnoreka [HOK
MOKa3aTeIbHbIX, JOTapu(pMUIECKUX https://m.edsoo.ru/48190472
YpaBHEHU U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LETBIX,

5 palMOHAIBHBIX, UPPAUOHAIIBHBIX, 1 bubnuotexa [JOK
MOKa3aTeIbHbIX, JOTapu(pPMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
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53 Hcnons3oBanue rpadukoB GyHKINH | bubmmoreka [JOK
' JUISL pEIICHUs YPABHEHUN U CUCTEM https://m.edso00.ru/039949bf
54 Hcnons3oBanue rpadukoB GyHKINH | bubnmnoreka HOK
' JUISl pELLICHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[Ipumenenue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
bubnuoreka [{OK
55. MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3 1
. https://m.edsoo.ru/ca878deb
pa3nu4HbIX 001aCTe HAYKH U
peanbHON KU3HU
KonTponbhas pabota no teme
" bubanorexa [JOK
56. HuTerpai u ero npuMeHeHus. 1 1
. https://m.edsoo.ru/471¢735b
Cucrembl ypaBHEHUI
57 HarypanbHble u nienble yucna B 3aa4ax | bubmmoreka [JOK
' U3 peaabHOM JKU3HU https://m.edsoo.ru/3cee1327
5g HatypanbHble 1 11eple YKcia B 3a1a4ax | bubmuoreka [IOK
' U3 peaTbHOM KU3HU https://m.edsoo.ru/ef10c4f9
59 [Ipu3Haku JeTMMOCTH LEIBIX YHCEI 1 bubmmorexa [TOK
' P A = https://m.edsoo.ru/51696a67
b K
60. [Ipu3Haku JeMMMOCTH LETBIX YUCE 1 noamorexa [0
https://m.edsoo.ru/fab81c0e
bu6mmoreka IIOK
6l1. [Ipu3HaKK JETMMOCTH LETBIX YUCET 1
https://m.edsoo.ru/ef2c6e43
2 [ToBTOpenue, o600mEH e, 1 but6mmorexa [IOK
' cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8¢
63 [ToBTOpenue, 060061IeHNE, | bubnunorexa LIOK
’ cucremaTtusanus 3HaHuil. OyHKInmn https://m.edsoo.ru/d620c191
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" [ToBTOpeHme, 06001IEHNE, | bubnunoreka LIOK
' cucremaTtusanus 3Hanuil. OyHkuumn https://m.edsoo.ru/7017196f
bubnunoreka LIOK
65. Hrorosas koHTpoOIbHAS padboTa 1 1
TOTOBAT KOHTPOIILHAA pabot hitps://m.eds0o.ru/513c9889
bubnunoreka LIOK
66. " 3 1 1
TOTOBAst KOMTPOABHA pabotd hitps:/m.eds00.ru/2276973
O0001menne, cucreMaTH3amus 3SHAHUH
7 3a Kypc anreOpbl U Hada | bubmmoreka [JOK
’ MateMaTtuueckoro anammsa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O0001menue, cucreMaTH3amus 3SHAHUH
68 3a Kypc anreOpbl U Hada | bubmmoreka [JOK
' MmareMaruueckoro agammsa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
68 6
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBePSIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpasoBanusi
pe3yjabTarTa
1 Yucna 1 BIYUCICHUS
. OnepupoBaTh MNOHATUSIMU: pPallMOHAIBHOE U JAEWCTBUTEIBHOE YHUCIO,
' OOBIKHOBEHHAsI U JECATHYHAS APOOb, TPOLIEHTHI
D) Boinonuate  apudmernyeckue omepanudd ¢ pPalMOHAIBHBIMU U
: JEHUCTBUTENbHBIMU YUCIIaMU
13 BoimonuATe  npuOMMOKEHHBIE — BBIYMCIIEHHUS, HUCIOJB3Yys  IpaBUIIa
' OKpYIJIEHUS, AeJIaTh IPUKHUJIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI
OnepupoBaTh NOHATHAMM: CTEIIEHb C LIEJBIM IOKa3aTeleM, CTaHJapTHas
14 (¢opMa 3anucH AEMCTBUTENBHOIO YKCIa, KOPEHb HATypalbHOW CTEIEHU;
' UCIOJIb30BATh MOAXOIANIYI0 (JOPMY 3aIUCH JeHCTBUTENBHBIX YMCE JUIS
pelIeHrs MPaKTUYECKUX 3aJa4 U PECTaBICHUS JaHHBIX
OnepupoBaTh MOHATHSMM: CHHYC, KOCUHYC M TaHT€HC NPOU3BOJIBHOTO
1.5 yIJla; MCIONb30BaTh 3alHCh IPOU3BOJIBHOIO YIJIa uepe3 OoOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIIMU
2 VYpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLMOHAIBHOE, VppanyoHaIbHOe ypaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
55 BreimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHA H
' pelarh TPUrOHOMETPUUECKUE YPaBHEHUS
BoinonHaTe peo6pa3oBaHus LENbIX, PALMOHAIBHBIX U UPPAIMOHAIBHBIX
2.3 BBID@XKEHUII M pelaTh OCHOBHBIE THUIIBI 1EJNbIX, PAllMOHAIBHBIX U
UppalMOHAIIbHBIX YPAaBHEHHUI U HEPABEHCTB
2.4 [IpuMeHATh ypaBHEHHUS U HEPABEHCTBA ISl PEIICHHUS MaTeMaTUYECKHX
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3a/lav 1 3a7ia4 U3 pas3IMIHbIX obnacreit HAaYKH U peanLHoﬁ KHN3HU

MO,I[GJ'II/IPOBaTB pP€aJIbHBIC CUTyallUhd Ha A3BIKE anre6pbl, COCTaBJIATHb

2.5 BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 33J1a4M, UCCIEA0BATh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara alnreopsl
3 OyHKIMU U Tpaduku
OnepupoBarh MOHATHAMH: (PYHKIMS, CHOCOObI 3adaHus (QYyHKIUU,
3.1 o0acTh OmpeneNeHus] MU MHOXKECTBO 3HAueHUH (QyHKUuH, rpaduk
(byHKIMH, B3aMMHO 00paTHbIC PYHKITUN
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
. (GYHKIIUY, IPOMEKYTKH 3HAKOIIOCTOSHCTBA
33 Ucnonb3oBate rpaduku GyHKIUN 1 pelICHUs] ypaBHEHUI
34 Ctpouts W uuTaTh rpaduku IUHEHHOW (YHKIUU, KBaAPATUYHOMN
' (GyHKIHH, CTENEHHON (PYHKIINH C TIeJTbIM TIOKa3aTeIeM
Hcnonb3oBatk rpaduku QYHKIUH I WCCICIOBAHUS TIPOIECCOB U
15 3aBUCHMOCTEH MpU pEHIeHUH 33/ay U3 JAPYTUX y4eOHBIX MPEAMETOB U
. peaIbHOM  JKM3HH, BBIpAXATh (HOPMyIaMH 3aBHUCHMOCTH  MEKIY
BETTMYUHAMU
4 Havana maTematuueckoro ananmsa
a OnepupoBaTh TOHATUSAMHU: MOCIEIOBATENLHOCTh, apupMeTHUecKas |
. reoMeTpuyecKas Mporpeccun
OmnepupoBarh TOHATUSIMU: OECKOHEYHO YOBIBaIOIIas TeoMeTpUYecKas
4.2 nmporpeccusi, cymMma O€CKOHEYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
IIpOrpeccuun
4.3 3amaBaTh MOCIEA0BATENBHOCTH PA3IUYHBIMU CIOCOOaMuU
44 Hcnonw3oBath CcBOMCTBa HOCJIC,HOBaTeJIBHOCTre}/'I” I/Iil'IpOFpCCCI;II\/'I JUTSt
' pelleHus peabHbIX 3aJa4 MPUKJIaJIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHSIMU: MHOKECTBO, OTIEPAIIMN HAJlI MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT s OMHCAHUS
5.2 peanbHBIX TIPOIIECCOB W SBJIICHHM, MPU PEIICHUH 3aJad U3 JPYTUX
y4eOHBIX TPEIMETOB
5.3 OnepupoBaTb  NOHATHUSAMHU:  OIpPENEICHHE, TEOpPEMa,  CIEACTBHUE,
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J0Ka3aTCJIbCTBO

11 KIIACC
Koxa .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
1 Yucia u BBIYUCIICHUS
OnepupoBaTh MOHATUSMHU: HATypaJbHOE, LIEJIO€ YUCIIO; HCIO0JIB30BaTh
1.1 IPU3HAKW JEJIMMOCTH LEJBbIX YHUCEN, Pa3jIOKEHHE 4YHClla HAa IPOCThIE
MHOKUTENHN JUIsl PELICHNUS 3aa4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [10KA3aTeIeM
13 OnepupoBaTb  MOHATUAMH: JiorapuM  UWCiA, JIECATHUYHBIE U
' HaTypaJbHbIE JIOTapU (MBI
2 YpaBHEHMS U HEPABEHCTBA
[IpuMmeHsTH CBOMCTBA CTENEHU JJi1 NpeoOpa3oBaHUsl BbIPAXKECHUI,
2.1 OIEpUpPOBATh IMOHATHAMH: IOKA3aTEJbHOE YPAaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoinonHATe 1peoOpazoBaHusl BBIPAXKEHHM, COAEpKALIUX JIOTapU(PMBbL;
22 OIepUPOBAThH MOHATHIMMU: JIOTAPU(PMUUYECKOE YpaBHEHNUE U HEPABEHCTBO;
penaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHAMHU: CHCTEMA JIMHEMHBIX YpaBHEHUH U €€
2.4 pelIeHre; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHHMM I PEIICHHS
IIPAKTUYECKUX 3a7a4
Y Haxogute  pemieHMss NpPOCTEWIIMX CHCTEM U COBOKYITHOCTEH
' paloHaIbHBIX YPABHEHUH U HEPABEHCTB
MonenupoBaTh peanbHbIE CHUTyallMM Ha $3bIKE anreOpbl, COCTaBIATH
06 BBIPQXCHMSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aJayH,
' HCCIIEIOBaTh TOCTPOEHHBIE MOJENM C HCIOJb30BaHHWEM armapara
anreOpbl
3 OyHKIMK U TpadguKu
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OnepupoBaTb MOHATHSAMU: IEpUOAUYECKas (PYHKLIUSA, MPOMEKYTKU

MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (DyHKIIMH, HauOOJIbIIee U

> HalMEHbIlIee 3HaYCHHUs (PYHKLIMU HAa MPOMEXKYTKE; UCHOIb30BATh UX JUIS
uccien0BaHus (QyHKIUH, 331JaHHOHN rpaguKomM
OnepupoBaTh MOHATUSAMH: TPAPHUKH TOKA3aTEIbHON, JIOTapUPMHUUIECKON 1
3.2 TPUTOHOMETPUYCCKNX (DYHKIMI; W300pakaTb MX HA KOOPAMHATHOMN
IUIOCKOCTH U UCIOJIb30BATh JIJIsl PELLICHUS] YPaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKH JHUHEHHBIX
3.3 YpaBHEHUH W MCHOJIb30BaTh MX JUISI PEUIEHUS CUCTEMBbI JIMHEHWHBIX
YpaBHEHUU
34 Hcnonb3oBare rpaduku (GYHKOMN JUIsI MCCIEAOBAHHS MPOIECCOB U
' 3aBHCHUMOCTEH U3 APYTUX yYeOHBIX AUCIUTUIMH
4 Havana maremaT4ecKkoro ananmsa
OnepupoBaTh MOHATHUSAMH: HeNpepbiBHAs (YHKIUS, [POU3BOAHAA
4.1 (GYHKIIUHM; HCIIONIb30BaTh TEOMETPUYECKHIT W (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS peLIEHUs 3a1a4
> Haxoauth  NpoU3BOJAHBIE  AJIEMEHTAapHBIX  (QYHKIMHA, BBIUUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOT'O (PYHKLIUH
Hcnonb30BaTh NPOM3BOAHYIO U HCCIElOBaHMS  (PyHKIMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEAOBAHUS K
MOCTPOCHUIO TPaPUKOB
a4 Hcnonp30BaTh NPOM3BOJHYIO UIsl HAXOKIAEHHUS HAWITYUlIEro0 PEIICHUs B
' MPUKJIAIHBIX, B TOM YHCJIE COLMAIIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh NOHATHUAMHU: IepBoOOpa3sHass W HHTErpajig; IOHMMATH
' reoMeTpUUYECKUN U (U3NYECKUI CMBICT UHTErpajia
16 Haxoauts mnepBooOpa3zHble 3JIEMEHTapHbIX (QYHKIUM, BBIYUCISTDH
' uHTerpai mno popmyne Hetotona — Jleitbnuna
47 Pemarp npukinaaHble 3a1aui, B TOM YHCIE COLMAIIBHO-DKOHOMUYECKOTO

U QU3UUECKOro XxapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a
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MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

Kon
1 Yucna v BBIYUCICHUS
Pammonanbupie  umncna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOH, IPOIEHTEHI,
OeckOHEeuHble  MepuoAuuYeckue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 palMOHAJIBHBIMU YMCIIAMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOeil U NPOLIEHTOB JUIsl PelIeHUs] NPUKIAJHBIX 337ad U3 Pa3JIMUYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HU
JeictBurenbHble  uyMcia.  PanMoHanmpHble M MppPAalMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepanuuu C JACHCTBUTEIbHBIMM uduciaaMu. [IpuOiamxkéHHble
BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IPUKUIKA U OLEHKA pe3yJIbTaTa BEIYUCICHUN
Crenenp ¢ nenbiM nokaszareneMm. CrtanpapTHass ¢gopma 3amucH JAeWCTBUTEIBHOIO
1.3 yucia. Mcnonb3oBanue moaxofsmed GopMbl 3anucu AEHCTBUTEIbHBIX YHCEN IS
peneHus MPakTHYECKUX 3a/1a4 ¥ IIPEACTABIICHUSI TaHHBIX
i ApudmeTnueckuili KOpeHb HaTypajabHOW cTerneHu. JlelicTBUs ¢ apupMeTHyecKuMu
' KOPHSIMU HaTypaJIbHON CTEIIEHU
15 CuHyC, KOCHHYC U TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHus
)5 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUECKHUE HOPMYJIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Merox
' UHTEpBaJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemenne nppanyoHanbHbBIX YPaBHEHNUN U HEPABEHCTB
2.6 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN
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HpI/IMeHCHI/IC ypaBHeHI/Iﬁ M HCPABCHCTB K PCHICHUIO MAaTEMATUUYCCKHX 3aa4 U 3a1a4

27 U3 PA3IUYHBIX 00JIaCTe! HAYKU U pPeaIbHON KU3HH
3 QyHKIUHU U TpapUKU
31 Oynkuusi, cnocoObl 3amanust QyHkuuu. I'paduk ¢yHkumu. B3aumHo obOparHble
' byHKIHAHA
32 Ob6nacte ompenelneHuss U MHOXeCTBO 3HaueHud ¢ynkuun. Hymn dynkuun.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHass (yHKIMS C HATypaJlbHBIM M IIeNIBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS n-0i cTENeHU
34 Tpuronomerpuyeckass OKpYy>KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (PyHKUIMN
' YHUCJIIOBOI'O apryMEHTa
4 Hauvana mareMaTnyeckoro aHaausa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIENI0BAaTENbHOCTE. MOHOTOHHBIE
' IIOCJIEI0BATEIIbHOCTH
Apudmernueckass W TEOMETpPHUECKash TNpOrpeccud. beckoHewHo yOBIBaromias
5 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TeoOMeTpHUYeCKOn
' nporpeccur. PopMyra CIOXKHBIX NPOLEHTOB. lcmonp30BaHWE NPOrpecCHH  AJIs
pEILIEHNUs PEATbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHosxecTBa U JIOTHKA
MHoXecTBO, omepanuud Haja MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHEeHnE TEOPETUKO-MHOKECTBEHHOIO anmnapara JUlsl OIMCAHMs PEaTbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1ad U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CieicTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
1.1 Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LHEIbIX YUCEI
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHbIe U HATYpaJIbHBIE JOrapru(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
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2.1 [IpeobOpazoBanue BeIpaXKEHU, COIEPKAIIUX JOTaprUPMbI
55 IIpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIIMX CTENEHH C PALlMOHAIbHBIM
' [I0Ka3aTesieM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrempl JHMHEHHBIX YypaBHeHUH. PemeHue NpUKIAgHBIX 3a74ad C IOMOULIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 3a]a4
' W 337124 U3 pa3InYHbIX 00J1acTe HAYKH U peabHOM KU3HU
3 OyHKIUY U TpapUKH
Oynkuus. Ilepuoguueckue ¢yHkuuu. ITpomexyTKM MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumMymMbl U MHUHUMYMBI (QyHKOMH. HaunGonbiee W HauMeEHbIIEe 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
32 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu
33 [TokazarenpHas u orapudmMudeckas GyHKIHH, IX CBOWCTBA U TpapuKu
34 Ncnonp3oBanue rpadukoB GyHKUMN AJIs peLIEHUs] YpPaBHEHUI U IMHEUHBIX CUCTEM
Ucnonws3zoBanne rtpaduxoB  (PyHKIUN U1 HUCCIAEAOBAHHUS  IMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT MIPU pEIIeHUM 337ad U3 JAPYTUX Yy4eOHBIX
IIPEAMETOB M PEaJIbHOMN )KU3HU
4 Havana maremaruyeckoro ananusa
4.1 HenpepeiBable QyHKIMU. METOA HHTEPBAJIOB /IS pEIICHUS] HEPABEHCTB
4.2 [TpouzBonnas ¢pynkuuu. ['eomerpuueckuii 1 Gu3NIECKii CMBICI TPOU3BOIHOM
43 IIpousBosaHble 37eMeHTapHBIX (yHKIME. DOpMynbl HAXOXKAECHUS NPOU3BOJHOM
' CYMMBI, IPOU3BEACHMS U YACTHOTO (QYHKIUIT
[IpumeHeHne NPOU3BOAHON K HCCIENOBaHUIO (PYHKIMH HAa MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HaUMEHBIIETo 3HA4YeHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHeHne NpoOU3BOAHOM JUIsl HAXOXKIEHUS! HAWTYYILEero pelieH s B MPUKIAIHbIX
4.5 3ajjavax, s ONpeIeNeHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuiam

rpadgukom
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4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 HHuterpai, ero reomeTpuieckuii 1 pu3nUECKUii CMBICI. BBIYnclIeHre HHTerpajia 1mo
¢dbopmyiie Hetotona — Jleitbnuna
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MMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedOBaHMS o0pa3oBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, alrOpUTMaMU pelICHUs 3ajady;
yMeHue (opMyJMpoBaTh W ONEPUPOBATH MOHATUSMH: OIpe/eleHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, 0Ka3aTeNIbCTBO,
paBHOCHJIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, KCIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIHU;
IIPOBOAMTH JIOKA3aTEIbHBIE pPACCYX ACHHUS [pU pEIICHUU 3aj]ad,
1 OLIEHUBATh  JIOTMYECKYIO MPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOJKECTBAMH; yMEHHE MHCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs peajlbHbIX MPOLECCOB U ABJICHUN U IPU PELICHUH
3ajjay, B TOM 4HCJIE€ W3 JPYTUX Y4eOHbIX NPEAMETOB; YMEHHE
ONepupoOBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U ONUCHIBaTh TIpadbl pPa3TUYHBIMU

croco6aMu; UCIOJIb30BaTh rpadbl MpU PELISHUH 3a/1a4

YMeHHe onepupoBaTh MOHATHSMHU: HATYpaIbHOE 4YMCIIO, LEJI0€ YHCIIO,
CTEIEHb ¢ LENbIM IT0Ka3aTelieM, KOPEHb HaTypaabHON CTEIEHH, CTEIIECHb
C palMOHAIBHBIM  IIOKa3aTelleM, CTEIEHb C  JEUCTBUTEIIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJIBHOIO YHUCJIA, OCTATOK II0 MOJIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HAaTypalbHBIX,  LEJBIX,
palMOHAIBbHBIX, JEHCTBUTEIBHBIX 4YHUCEN; YMEHHE HCIIOIb30BaTh
MPU3HAKU JI€TMMOCTH, HAaUMEHBbIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee KpaTHOe, aropuT™ EBKiIMIA MpH pelIeHnH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMH  CUCTEMaMH  CYHCIICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHH CO

CTENEHsAMH MW JorapudmMamu, mpeoOpa3oBaHUsi IPOOHO-PATMOHATBHBIX
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BBIPOKCHHI; YMEHHUE ONECPUPOBATH MOHATHSMHU: IOCIEI0BATEIHHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OCCKOHEYHO YyOBIBaroIIass TIeoMETpUUYecKas MpPOrpeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTh MOHATUSIMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX —4ucell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apu(METUYECKHE JICUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJIHUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATH
MOHATHSMU: MaTpulia 2x2 u 3X3, omnpeneaureslb  MaTpHIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenue OIICPHUPOBATH IMOHATHUAMU: PALMOHAIBHBIC, HPPAHOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HNX CHCTCMbI; YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paBOBaHHC, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEPAaBCHCTB MW CUCTEM; YMCHUC pPCIIATh YPABHCHUA,
HCPAaBCHCTBA U CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMBI C IIapaMCTPOM; HPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX obOmacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHSAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NEePUOANYHOCTh (YHKIUH, OTPaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢GyHKIMH, KCTpeMyM (QYHKIMH, HauOoJbIlllee M HAUMEHbIee 3HAYEHUS
GYHKIIUM Ha IPOMEXYTKE, HeTpepbIBHAsL (PYHKIIMSI, ACUMIITOTHI rpaduka
¢byHKIMH, TIepBas U BTOpas MPOU3BOJHAS (YHKINHU, T€OMETPUUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEpPBOOOpa3Hasi, OINpeAeNEHHBIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIUHCISATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMIIO3UIIMN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
GyHKIUM; YMEHHE HaxOJIUTh IMPOU3BOJIHBIE 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOAHYIO MJS HUCCIENOBaHMS (PYHKLUH,

HaXOAUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
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rpadiKi MHOTOWICHOB C MCIIOJB30BAHUEM aImrapara MaTeMaTHYeCKOTro
aHaIM3a; MPUMEHATh TPOU3BOAHYIO JUIS HAXOXICHUS HAWITYUIIero
pelieHusT B TPUKJIAIHBIX, B TOM YHUCIIE COIUAIBLHO-DKOHOMHUYECKUX H
bu3MYECKUX 3a7a9ax; HAXOAUTh TUIOMIAU U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GYHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeHHas (yHKuus, KBaapaTHYHAs
byHKIHA, panmoHanbHas byHKIHA, CTeTIeHHasI byHKIHA,
TpUroHoMeTpudeckue (QyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢yHKUMM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKIWH, BBINOIHATH NMpPEoOpa30BaHUS
5 rpaduKoB (PYHKIUH, UCTIOJIE30BaTh TPAPUKH ISl U3yUSHHS IPOLIECCOB U
3aBUCUMOCTEH, MpU peleHuH 3a7ad U3 APYTruxX y4eOHBIX MPEIMETOB U
3a7a4 M3 peaybHON JKM3HU; BBIPAXATh (POPMYJIaMU 3aBUCUMOCTH MEXTY
BEIMYMHAMU; UCIIOJIb30BaTh CBOilcTBa M rpaduku QyHKOMA 114
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPAMHATHOM TIJIOCKOCTM MHOXECTBAa pELICHUH ypaBHEHHI,

HCPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJMU U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢duHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHbBlE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABIISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHMIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJTyUYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpefHee apupMeTHIecKoe, MeIuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
7 CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HabOpa; yMEHHE U3BIIEKATb,
MHTEPIPETHPOBaTh HH(GOpPMAIMIO, TNPEACTaBICHHYI0 B TalnMIax, Ha

JIarpaMmax, rpadukax, OTpa)xaronryro CBOMCTBA pealbHbIX MPOIIECCOB U
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SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCJIEI0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadUyecKux METOJOB U  DJIEKTPOHHBIX CpPEACTB; TIpaduuecku
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOINBIO JHarpaMm

paccerBaHMs U JUHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIYyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITUS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyIIBI CIIOXKEHUST W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyIy IMOITHOM
BepoATHOCTH, popmyny bepHymnu, koMOMHATOpHBIE (hAaKTHI U (HOPMYIIBL;
OIICHUBATb BEPOATHOCTU PEAIbHBIX COOBITUH; yMEHHE ONEPUPOBATH
MOHATUSIMM: CIy4aiiHash BETUYMHA, paCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTUYeCKOe OXKUIAHWE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4alHOM BENWYMHBL, (YHKIMM pacmpelneieHuss W  IJIOTHOCTH
8 PaBHOMEpPHOr0, I0KA3aTebHOTO W HOPMAaJbHOTO PpacCIHpeeIeHUI;
YMEHHE UCMOJIb30BaTh CBOICTBA M3YyYEHHBIX paclpeieieHui Jis
pelIeHusl 3a/ay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIENOBAHUMN; YMEHHE TMPUBOIUTH MPHUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B TPHUPOAHBIX M OOIIECTBEHHBIX
SABJICHUSIX; YMEHUE ONEpUPOBATh MOHATUIMU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TMEepPecTaHOBOK, OmHOM HplOoTOHA; ymeHHe
MPUMEHSITh KOMOMHATOPHBIE (DAKTHI M PACCYKACHHUS TS PEeLICHHS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOJIy‘ICHHBIfI pe3yjibTar

YMeHne omnepupoBarh IMOHATUSAMHU: TO4YKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIja, IUIOCKUH Yroi,
JBYTPaHHBIA YToOJ, TPEXTPAHHBIM YToJI, CKpPELIMBAIOIIUECS IMpsMBbIE,
MapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, yrou
MEXy NPSMBIMH, YTOJ MEXAY IpPSIMONH U IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh IIPH
pellIeHnn 3aa4 U3y4yeHHble (aKThl U TEOPEMBbI IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOLIETO MHpa; CTPOUTH

MAaTEMAaTUYCCKUE MOACIN C IOMOINBKO TCOMECTPHUYCCKUX MOHATHH U
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BCJIIMYHMH, P€IIAaTh CBA3AaHHBIC C HUMHU IIPAKTHUYCCKUEC 3aJa4u

VMeHHe onepupoBaTh MOHATUAMH: IUIOMAAb (GHUIYPhI, 00bEM (GHUTYpBHI,
MHOTI'OI'paHHUK, HpaBI/IHLHbe/’I MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
Ky0, mapajuiesienurnes, MNpu3Ma, nupamuaa, (GUrypa U IMOBEPXHOCTb
BpallleHus, MUJIUHAP, KOHYC, Imap, cdepa, Iiomaas cdepsl, IUIONaIb
MOBEPXHOCTU MUPAaMUJIbI, MPHU3MbI, KOHYyca, HWIMHIpa, 00BEM KyOa,
NpAMOYI'OJIbHOTO IapaJuICICIvIcaa, nupaMuabl, HNpPU3Mbl, LHUIAHApPA,
KOHyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYyca WM IMIHHIPA,
napajuieibHble OCH WJIM OCHOBAaHMIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromiascsi cepbl, MWIHHAPA, KOHYCA; YMEHHE CTPOUTH CEYCHHUE
MHOTOTPaHHHKA, N300pakaTh MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTH
BpAIIIEHHsI, UX CEYCHHUS, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
YMEHHE TPUMEHSITh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(GOpMyYIIHPOBATH OINPECIICHUS U3y4aeMbIX (HUTYp, BBIJABHTATh THIIOTE3bI
0 CBOMCTBAaxX W NMpPHU3HAKaX r€OMETPHUYECKUX (UTyp, 000CHOBBIBATH WU
ONpOBEpraTth MX; yMEHHE MPOBOJAUTH KiacCH(UKAMiO (GUTYyp 10
pPa3jindHbIM IIPpU3HAKaM, BBIIIOJIHATDH HGO6XOILI/IMI>IC JOIIOJIHUTCIIBHBIC

MOCTPOEHUS

VYMeHue onepupoBaTh TMOHATHSAMU: JBM)KEHHE B  IPOCTPAHCTBE,
napajieNbHBIA TIEPEeHOC, CUMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MM0a00UsA, MOAOOHBIE (UTYpPBI; YyMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOIE,
UCKYCCTBE, apXUTEKTYpe; HCIOIb30BATh T'€OMETPUYECKHE OTHOIICHHUS
NP PEUICHWW 3a/1a4; HAXOAWUTh TEOMETPUYECKHE BEIWYHMHBI (JTHHA,
yroi, IJIOMAAb, OOBEM) NpH pEUIeHUH 3aJady M3 APYTruX Y4eOHBIX
NPEMETOB M U3 PEaTbHOH KU3HU; YMEHHE BBIYUCISTH T€OMETPUICCKHE
BEIMYMHBI (AJUHA, YTOJ, IUIOMAab, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3Yysl HM3Y4YeHHBIE (DOPMYIBI M METOBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMUIBI, TPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb Chepsl;
00BbEM Ky0a, TpSMOYTOJILHOTO Mapajulesenumea, MUpaMuIbl, TPU3MBI,
IIMHIPA, KOHYycCa, Iapa; yYMEHHE HaXOIUTh OTHOLIEHHE OOBEMOB

1oJI00HBIX uUryp

12

YMenue ONCpHUPOBATH NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMaA KOOPAUHAT,

BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CyMMa BCKTOPOB,
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IMPOU3BCACHUEC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHHUE BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOMU3BCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BCKTOpHHfI u KOOpI[I/IHaTHHﬁ MCTOL
41 pCHICHUA TCOMCTPUYCCKUX 3adad MW 3adad JpYyrux y‘Ie6HBIX

npeaMETOB

YMmenue BbIOMpaTh NOIXOMAIIMM METOJ JJid pelIeHHs 3ajauu;
MOHUMAaHHWE 3HAYUMOCTH MAaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUN; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOIMTH
OpUMepbl MaTEeMAaTUYECKUX OTKPBITUH POCCUHCKOH U MHPOBOM

MaTE€MaTU4eCKON HayKH
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HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
EI'S 10O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Kon

1 Hucna u BIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- Panmonanbhele uucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLIEHTHI,
' 0eCKOHEUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernaeckuit KOpEHb HaTypaJIbHOU CTEIICHU. Jencreus c
' apu(pMeTHYECKUMH KOPHIMHU HAaTypalbHOM CTENeHN

14 Crenenp ¢ nenpiM mnokasareneM. CrTeneHb ¢ palUMOHAIBHBIM IIOKA3aTEJIEM.
' CBoiicTBa CTENEHU

s CuHyC, KOCMHYC M TaHIE€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATypaJIbHbIE JOrapH(pMbI

JlelicTBUTENbHBIE uncla. Apu(pMeTHUECKHE ONepaluu C JIeHCTBUTEIBbHBIMU
1.7 yucaamu. [lpuOnuxE€HHBIE BBIYMCIEHUS, IpPaBUJAa OKPYIJIEHUS, NPUKHUIKA U
OLICHKA PEe3yJIbTaTa BEIYUCICHUN

1.8 [IpeoOpazoBanue BeIpakeHUN

1.9 KomMrmnekcHele yncia
2 YpaBHEHHUsI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 HppaumonaibHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHMs

24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA

2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu
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2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeeanuTenb MaTPUILbI
3 OyHKIMU U Tpaduku
31 OyHKUsA, crnocoosl 3ananusa GyHkuun. ['paduk GyHkuu. Bzaumao oOpatHbie
' ¢ynkuun. Yérneie u Heu€étHele pyHkimu. [lepuoanueckue pyHKIuu
OOnacte ompeneneHuss ¥ MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHknmu.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUU.
' MaxkcumyMbl 1 MUHUMYMBI (QyHKIuH. HanOosbpliee M HaumMeHbIIee 3HAYECHUE
(GyHKIIUU Ha IPOMEKYTKE
33 Crenennas QyHKUHMS ¢ HATypaJbHBIM M LEJNbIM MoKa3zarenaeMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuyueckas GyHKINUU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. AcuMnTorhl rpadukoB QyHknuii. CpoiicTBa (yHKUUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUSI [1OCJIEOBATEILHOCTEN
38 Apudmernueckass W reoMmerpuyeckas mnporpeccun. DopMmyna  CIO0XHBIX
' MIPOLIEHTOB
4 Havana maremaTtrueckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 371eMEHTAPHBIX QYHKIUI
[IpumeneHne NpPoOM3BOAHON K HUCCIENOBaHMIO (PYHKUUMH Ha MOHOTOHHOCTH H
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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaabHOTO
roCyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIFONIIMMU OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00yYaroIXcsl.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOro Kypca TIE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA IPAKTUYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOyYEeHHsS] T€OMETPUU B HAINPABJICHUH JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMHUpoOBaHUS (YHKIHMOHATIHLHOM MaTeMaTHu4ecKou
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX AUCIHUIUIMH. Pa3BuTne y oOydaronmmxcs
MPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKIEHUU T€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CHUCTEME HAyK U POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM [MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXcs, a
TAaK)K€ KA4eCTB MBIIUIEHNUS, HEOOXOOUMBIX [UJIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOeCneyrMBaeT BO3MOXKHOCTh H3YYEHHUs Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (HOPMUPYEMOE NPU H3YYEHHH OOy4YaroIIMMUCS
MOHATUMHBIX OCHOB TEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUYECKUX YTBEPHKIACHUM
B XOJIE pEUICHUS] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUHM 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JAcTsAX AESITeNbHOCTH uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaNIbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TMO3HAHUS W aKTHUBHOTO
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npeoOpa3oBaHusl  JAEUCTBUTEIBHOCTH. ONEepUpOBAaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM EATEIBHOCTH, SIBISETCS
OJHUM M3 NPO(PECCHOHATBLHO BAXKHBIX KayeCcTB, IOATOMY aKTyajbHa 3ajaya
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHHUS — CYIIECTBEHHOIO KOMIIOHEHTAa B

HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSM.

Ilenp ocBoeHMs mporpaMmMbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcs yepe3 ooecrneyeHrne BO3MOKHOCTH MPUOOPETEHUSI U MCTIOJIb30BaHUS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CIEHUPUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  TNPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeJHA3HAUYeHa s
0Oydarommxcs CpeIHer IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 00IIero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIIIME MAaTEMAaTUUECKNUE YMEHUS, CBSI3aHHBIE CO
celM(PUKON reOMETPUU U HEOOXOAUMBIE I )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXKHOCTh H3yUYHUTh F€OMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUECKUX 3HAHUSX B
npohecCuOHANBHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOEGHHUS MpPOrpaMMbl OOECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHbIMUM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisiroTCs:

e (opMupoBaHue mNpeaCTaBIECHUS O T[EOMETPUM KaK YacTH MHPOBOM

KyJbTYpPbl U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MPEICTABICHNS O MHOIOTPaHHUKAX U TeJIaX BpalleHUs KaK
O BaXXHEWIINX MaTEMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIMUCHIBATh U
U3y4aTh pa3HbI€ ABJICHUS OKPYKAIOUIEro MUPa;

e (opMHpoBaHME YyMEHMsI pAaclo3HaBaTb Ha 4YeEpTeX ax, MOJENIIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJIaMHU PEIICHHUS 337a4 Ha MOCTPOCHUS Ha HU300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpoBaHHEe yMEHHUS MPOBOJUTH  HECIOXHbBIE JOKa3aTeJbHbIC
paccyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
IPAKTUYECKUM COJIEPI)KAHUEM;
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e Pa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHHUM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBanue QPyHKITMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH:
YMEHHE Paclo3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHSATUNA, 00BEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX XKU3HEHHBIX CUTYyallUAX U MPU U3YYECHUU
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIUpOBaATH MX Ha S3BIKE TEOMETPHH U CO3/1aBaTh
FEOMETPUYECKUE MOJIEIU, MPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIA
anmapatr IS peHieHus ~— NPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OTIMYUTETHEHONM OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCSl BKJIFOUEHHUE B KYpC
CTEPEOMETPHUH B HA4YaJI€ €r0 U3yUYEHHUs 3a/1a4, pEIIacMbIX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHUS, U OMNpeeIEHHBIM 00pa3oM OpraHuM30BaHHas paboTa HaJ HHUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaJIbHEHUIIIEMY
W3YUYCHHUIO MTPEAMETA.

[Ipennourenue oTaéTcsi HArAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEU OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JEATENbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
y4almxcs B Kypce CTepeoMETpUr TPOBOAUTCS 3a CUET PELICHU 3a/1a4 HA CO3JJaHuE
MPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha ONEPUPOBAHWE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpa3a MPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
ornepupoBaHUe 00pa30oM — B YCJIOBUSX OTBJIICUCHHS! OT HATJISTHOCTH, MBICJICHHOTO
M3MEHEHHUS €r0 UCXOAHOTO COIepKaAHMUS.

OcHoBHbIE cozeprkaresibHble TMHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHuororpanHukn», «lIpsiMble U MIOCKOCTU B TPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTopbl 1 KOOpJMHATHI B TPOCTPAaHCTBE». DOopMUpPOBAHUE JTOTHUECKUX YMEHUN
pacrnpenemnseTcs He TOJIBKO M0 COAEPKaTeIbHBIM JIUHUSM, HO U 110 TO1aM 00y4YeHUs
Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHuUs.

Copnepxanrne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJbTaTaM
OCBOCHHUs paboueil MporpaMMbl, pachpeAci€HHBIM 1O TrojaM OOy4eHus,
CTPYKTYpPUPOBAaHO TakKUM 0Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYCCKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAIIHNCH B
OOIIlyI0 CUCTEMY T€OMETPHUYECKHUX MPEeJCTAaBICHUN OOyYarolmuXxcsl, paciiupsisa u
yriyosisas e€, o0pasyst IpoYHble MHOKECTBEHHbIE CBA3H.
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MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenue reomerpun orBoaurcs 1 gac B Henemto B 10 kitacce u 1 yac B
Henenmo B 11 kmacce, Bcero 3a iBa rojga o0ydeHus - 68 yaeOHbIX yaca.
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COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
IapajulesIbHble YW CKpeluBaroummecs npsmsle. [lapajuienbHOCTE NpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE TMPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMHM; YIOJd MEXAy MPSIMBIMU B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NMapalIe/IbHBIE IIJIOCKOCTH; CBOMCTBA MTapajuIesIbHBIX
iockocteld. IIpocTeiinime mpocTpaHCTBEHHbIE (PUTYyphl HA MIIOCKOCTHU: TETPa’p,
KyO, mapasuiesienume/; HOCTPOEHUE CEUCHHM.

[leprieHIUKYISAPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHINKYJISIPHBIE MIPSMbBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIABHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK IMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJISIPHONW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  YrOJ, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
IleprieHIUKYJISIp YU HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYpBhI Ha MIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JBYX ILUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHoOrorpaHHuKHU

IloHATHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroapHas
pU3Ma; TPaHu U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuieJienunes; U ero cporcra. llupamupa: n-yronpHas nupamuia, TPaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
ycedu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MA U
IpaBWJIbHAS NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPAMHUAA W TPaBUJIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBIL.
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CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IIPSIMOI,
IUIOCKOCTH. DJIEMEHTBI CAMMETPHUH B IMPAMHUJIAX, TAPAILIEIIECIIUIIEAX, TPABUIIbHBIX
MHOTOTpaHHHKaX.

Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, JauaroHalid, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIA/{b OCHOBAHMM, TEOpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOM npu3Msl. [ Lomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUJIBHOW MUPaMHIbI, TEOpEMa O
wionaau yceu€Hnoi nupamuisl. [lonsarue 06 o0béme. O6bEM nupamMuabl, MPU3MBIL.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas MTOBEPXHOCTB, oOpazyroliue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIMHIPUYECKOW MOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocCHOBaHUE M BepliliMHA, 00Opasyrorias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCT.

Cdepa u map: ueHTp, paauyc, IAAMETpP; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Te BpallleHHs Ha MJIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KomMOuHarnuu e BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJio cdepsl; chepa, BMCaHHASE B MHOTOTPaHHUK, WU TEJIO BPAIICHMUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajuienenunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJL.

Ceuenus mwmHapa (MapajuieIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS LI1apa.

BeKkTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocT U B ipocTpancTBe. CloKeHNEe U BHIYUTAaHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1no TpéEM HEKOMILIAaHAPHBIM



JenaprameHT obpasoBanust AaMuHUCTpanuy . EkarepunOypra
MyHHIMIAIbEHOE aBTOHOMHOE 00111e00pa30oBaTeNIbHOE yUPEXICHHE CpeiHsst obmeodpasoBarenbHast mkoaa Ne 36 um. MLI1. Oauniosa
620078, r. ExatepunOypr, yia. Mansimmesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru
BCKTOpAaM. HpaBI/IJIO ImapaJuICJICIINIICIa. Pemienue 3ajgay, CBA3aHHBIX C
IMPUMCHCHHUCM IIPaBHJI ﬂeﬁCTBHﬁ C BCKTOpaMH. HpHMOYFOJIBHaSI CHUCTEMA
KoopAauHAT B TmpocTpaHcTBe. KoopnuHatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATAaX. YTON MexXay BekTopamu. CKalpHOE MPOU3BEACHHUE BEKTOPOB.
BBI‘{I/ICHCHI/Ie yFHOB MG)K):[y HpHMBIMI/I U IIJIOCKOCTAMMU. KOOpI[I/IHaTHO-BeKTOprII?'I

MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.
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IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUaIOMErocs Kak akKkTUBHOTO
W OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOTo oOmecTBa (BBIOOPHI, OMNPOCBI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPOIIIOMY Y HAaCTOSIIIIEMY POCCUHCKOM MaTEMATUKU, IIECHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IS TEIbHOCTBIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIIOYasi ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUI, PacCy>KICHUI; BOCTIPUUMYNUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MAaTeMaTUYeCKUE 3HaHUS B
HWHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTHBHOCTD); (PU3MUIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymeld mnpodeccmr W pealnu30BBIBATh COOCTBCHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEMaTHYCCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JXU3HHM; TOTOBHOCTBIO K aKTUBHOMY

YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATUICCKON HANPABICHHOCTH.

IJKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO HKOJIOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHUYECKHX TMpoOJIeM;
OpHEHTalleld Ha TMPUMEHCHHE MaTeMaTHYCCKUX 3HAHWHN IJIs PEIIeHUs 3a1ad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYTKOB M OIICHKH MX BO3MOXKHBIX
MOCJICACTBUM JIJISl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIICCTBEHHON TMPaKTUKH, [MOHUMaHHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl YeIoBEUeCKOW MJesATEeNbHOCTH, JTaroB €&
pa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBWIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOM KyJIbTYpOodW KaK CpPEJCTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyJIbHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMBbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vnuueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYyCcalowe2o  Mupa,  NpuMeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC NMPU3HAKK MAaTEMaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpeNeSieHUs]  TMOHSTHH; yCTaHaBJIMBaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;
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BOCIPUHUMATh, (QOpMyJIupoOBaTh U  NpeoOpa3oBbIBaTh  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;
BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (paKTaxX, HAaHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX;
npejiaraTb KpUTEPUU AJIs BBIABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUUIA;
JIeNIaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, AECTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3AKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
IPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;
BBIOMpATh C€roco0 pemeHus ydyeOHOM 3aauyd (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB peELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIIMI € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyIupoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, POIIECCAMU;

CaMOCTOATENBLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEAEHHOTO HAOJIO/IEHUS, UCCIEAOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE MpoOlLiecca, a TAKXKE BbIIBUTATh
IPEOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora c undopmanueii:

BBISBJIATH J1e(pUIUTHI MH(GOPMALIMHU, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh ~ MHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CTPYKTYpUpPOBaTh UH(POpPMAIIKIO, MPEACTABIATh €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
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OLCHNBATDHb HaI[é)KHOCTI) I/IH(i)OpMaHI/II/I I10 CaMOCTOATCIIBHO
c(hOopMyTMPOBAHHBIM KPUTEPHUSIM.
YHueepcaJZbele KOMJ"lyHuKamMGHble Oeﬁcmeuﬂ, O6€C”lellu6af0m

CchOpMUPOBAHHOCMB COYUATILHBIX HABLIKOG 00VUATOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U POPMYIIMUPOBATH CYKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHbBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, perIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA IOUCK
pElIeHUs; CONOCTaBIATh CBOM CYXKIECHHS C CYXICHHSIMH JIPYTHUX
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3lindyUe WU CXOJICTBO IMO3ULIHMA; B
KOPPEKTHOU GopMme (hopMyIMpoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHWA  3aJa4yd,  SKCIEPUMEHTAa,
UCCJIEJOBaHMSL, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh JOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaJIbHON
paboThl TIpU pEIICHUH YYE€OHBIX 3a7ay; MPUHUMATH II€JIb COBMECTHOM
NESATETbHOCTH, IUJIAHUPOBATh  OPraHU3AIMIO COBMECTHOM  paloThI,
pacnpenensaTth BUABI pabOT, AOrOBapUBATHCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 00001aTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBATh B FPYMIOBBIX (popMax paboThl (00CYkIeHMs], OOMEH MHEHUM,
«MO3TOBbIE MITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTb pabOTHI H
KOOPJIMHUPOBATH CBOM JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIajJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vrueepcanvuvle pecynamusnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uHpopMauu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOW pedeKkcun KaKk OCO3HAHMUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
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BJIAZACTH cnocodaMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIPOLCCCa U PE3YyJIbTAaTa
PCIICHUA MaTeMaTU4YECKON 3aladui,

o IMPCABUIACTD TPYAHOCTHU, KOTOPBIC MOTYT BOSHUKHYTD IIPpU PCIICHUHU 3ada4YHU,
BHOCHUTH KoppeKTI/IBLI B ACATCIIBHOCTh HAa OCHOBC HOBBIX 06CTOHT€HLCTB,
JaHHBbIX, HaﬁHeHHBIX OIHI/I6OK, BBIABJICHHBIX TPYHHOCTCﬁ;

e OOCHHUBATL COOTBCTCTBHUC PC3yJibTaTa ILICINW MW YCIIOBUAM, OOBSICHSATH
IMPUYIHUHBI JOCTHKCHUSA HWIIH HCAOCTHIKCHHUA PC3YIIbTATOB ACATCIIBHOCTH,

HaXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.
HPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OmneprpoBaTh MOHATHIMHE: TOYKA, IPSMas, INTOCKOCTb.

[TpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEJACTBUS W3 HHUX IPHU PEIICHUU
F€OMETPUYECKUX 3a/1a4.

OmneprpoBaTh NOHATUSAMU: MAPAIICIBHOCTD U NEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPACHOJOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMH: JBYI'PAaHHBIA yTOJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo BYrpaHHOTO yIJia; JMHEWHBINA Yrojl ABYTPAaHHOIO yrja; rpajaycHas mepa
JIByTPaHHOIO yrJa.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABIIIbHBII MHOTOTpaHHUK.

Pacno3naBaTh OCHOBHbBIE BHJbI MHOTOTPAHHUKOB (NIUpaMHJia; TMPU3MA,
MPSIMOYTOJIBHBIN TapaJijIeNIenuIe 1, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKAUK (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJIICIICITUTIEb] ).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOJIb3YSl METO/T CIICOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIMIOJHSTh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXKACHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3iam Win
aJITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTHUUYECKWE METOJbl TPHU PELICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSIHUA MEXAY ABYMsI
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TOYKaMH, OT TOYKH JO MNPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS ITPSMBIMHU.

Pemarp 3a1aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH IO 00pas3am Win
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYKMCICHHE YIVIOB  MEXIy
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy NpPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BEIUKCISTH COOTHOLICHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekath, MnpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl AJisl pEIICHUS CTEPEOMETPUUECKHX 3a/1ay,
IIPEAIOIATraoIIMX HECKOIBKO IIar0B PEIIEHUs, €CJIM YCIOBHSI IPUMEHEHHUS 3a/1aHbI
B SIBHOU (popme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoANTH HpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YEeHHBbIE 3HAHUS HA MPAaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHUS
MaTeMaTHuecKu CcHOPMYIMPOBAaHHONW MIPOOJIEMbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallUM Ha A3bIKE T€OMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITUI U TEOpeM, anmnapara ajareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEJIUUHH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIpPUYECKas IOBEPXHOCTh, OOpasyrolue
WIMHIPUYECKON TOBEPXHOCTH; IMIMH/IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepuuecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI TOYUYEHUS TeJl BpallleHusl.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.
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OnepupoBarh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CErMEHTa; LIApOBOM CJI0M, OCHOBAaHUE IIAPOBOIO CIIOs, BBICOTA II1apOBOrO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHWUs,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popMyI.

OmnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U OUCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPALLCHUS.

BBIYUCHIATE COOTHOIICHHS] MEXAY IUIOIIAASIMU MMOBEPXHOCTEH U 00bEMaMuU
0/TOOHBIX TEJI.

N300paxxkatb u3ydaemble (UIypbl OT PYKH M C IPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS T€J BPALLICHUA.

W3BnekaTb, HHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTypax, IPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOpA Ha YUCI0, OOBACHSITh, KAKUMH CBOWCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHATH TPaBUIIO NTapaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPJIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEAECHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IPOU3BEIACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOpPAWHAT.

[TpumensTh reomeTpudeckue (HakThl AJIs1 pEIICHNUS CTEPEOMETPUUECKHX 3a/1ad,
IIPEANOJIATAIOIINX HECKOIBKO IIar0OB PELLICHHUs], €CJIA YCIOBUS IPUMEHEHUS 3a1aHbI
B sIBHOU (popme.

Peware mpocreiine reoMeTpuyYecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemwlarp 3amaum Ha [IOKA3aTeslbCTBO MATEMATHYECKUX OTHOLICHHW W
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3lam WM aJropuT™MaM, MPUMEHss
M3BECTHBIC METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3aa4.

[IpumeHATs mOpocTEHIIME IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.
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HpI/IBO,ZII/ITB MMpUMCPbl MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoIAC H
JKU3HHU, PACIIO3HABATH ITPOABIICHUC 3dKOHOB I'COMCTPHUHU B HCKYCCTBC.

HpI/IMCHHTL IMOJIYUYCHHBIC 3HAHUA Ha IIPAKTHKC: aHAJIIMU3UPOBATL PCAJIBHBIC
CI/ITyaHI/II/I u HpI/IMeHHTB I/I3yquHbIe IIOHATHUA B HpOHecce IIOHUCKAa peIHCHI/Iﬂ
MAaTEMATUYCCKHNU CCI)OpMyJII/IpOBaHHOI?'I Hp06JIeMBI, MOI[GHHpOBaTB peaHBHBIC
CUTyallui Ha A3bIKC TCOMCTPHH, HUCCICHOBATH IIOCTPOCHHBLIC MOACIU C
HCIIOJIB30BAHUCM I'COMCTPHUUCCKHUX MOHSTHU U TCOPECM, aIlriapara aHFC6pLI; peuiaTtb

MMPAaKTHYCCKHUC 3a/la4U, CBA3AHHBIC C HAXOXKICHNCM I'COMCTPUUCCKUX BCIIMIHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

e-mail: soch36 @eduekb.ru

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubmuoreka [IOK
1 BBenenue B ctepeoMeTpuio 5
https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 6 | bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISPHOCTD MPSAMBIX U 6 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 YTIiael MEXAY NPAMBIMHU U TTIOCKOCTSMU 5 1 brbmmorexa [TOK
Ay ip https://m.edsoo.ru/1¢209e37
5 MHororpanHuku 5 1 bubmmorexa LIOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 06 4 1
DOUMBL MEOPOIDARESRER https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUeHUsI, pACCTOSIHUSA U YIJIbI 3 1 bubmorexa HOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 5
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11 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/mn P Konrpouabusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 T 12
eI BpatieHu https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 3 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
3 B 10 1
€KTOPBI U KOOPJIMHATHI B IPOCTPAHCTBE hitps:/m.edsoo.ru/1c209¢37
4 [ToBTOpenue, 06001ICHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10O 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

e-mail: soch36 @eduekb.ru

aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Kontpoabubie IIpakTuueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
n/n padoThI padoThI pecypebr
OcHOBHbIE TIOHATHUS
CTEPEOMETPHUH: TOUKA, TIpsiMasi,
TUIOCKOCTB, MIPOCTPAHCTBO.
[IpaBuia n3obpaxkeHus Ha | bubmmoreka [IOK
PUCYHKaX: U300paxeHUs https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[TonsaTHsa: nepecekarommecs
2. IUIOCKOCTH, IEPECEKAOIINECS 1 ngj;;f;igﬁgdgagcgg
npsiMasi ¥ III0CKOCTb
HauanbHubie cBenenus o kyoe u
3. UpamMuJie, UX pa3BEPTKU U | bubnuoreka [IOK
monenu. Ceuenns https://m.edsoo.ru/b30dff38
MHOTOTPaHHHKOB !
[TonaTne 06 akCHOMaTHYECKOM |
4 MIOCTPOCHHUH CTEPEOMETPUH: 1 bubnuorexa [IOK

https://m.edsoo.ru/Occ5céfe
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B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE:
5 nre) €CEKalo pne:fl) 1 bubmorexa LIOK
' P HHEC, https://m.edsoo.ru/1a2520f6
napajuJiesibHble U
CKpPELIMBAIOIUECS MTPSMbIE
[TapamenpHOCTD IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
6 napasuieNibHbIe MPSIMbIC B 1 bubnmorexa LIOK
' P p https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapalJIeIbHOCTh
TpEX OPSIMBIX
VYIuBl ¢ COHANPABICHHBIMU
7 CTODOHAMI 1 bubnnorexa [HOK
' P https://m.edso00.ru/9f4071b9
g VYros Mexay NpsIMBIMU B
' [POCTPAHCTBE
[TapamienpHOCTB IIOCKOCTEN:
9 napajuieNbHbIe MII0CKOCTH | bubnuoreka [IOK
' CBoliCTBa MapaJIENbHBIX https://m.edsoo.ru/2e18f255
IIJIOCKOCTEN
IIpocreiimme
10 MIPOCTPAHCTBEHHbIE (PUTYpHI HA | bubnuoreka [IOK
' IIIOCKOCTH: TETPAdIp, KyO, https://m.edsoo.ru/4a28dc02
napaiesIeuIe;|
bubmuorexa [JOK
11. [TocTpoenue ceuennii 1
P https:/m.edsoo.ru/1d434d0f
1 [lepneH UKy ISIPHOCTD MPSIMOMA 1 bubnuorexa [IOK
' U TJIOCKOCTH: https://m.edsoo.ru/b19f6aSd
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NIEPIEHIUKYIISIPHBIC IIPSIMBIC B
MIPOCTPAHCTBE
[IpsiMble apasienbHele U
NEePIEHIUKYIISIPHBIE K BuGnoreka LIOK

3. frrocKocTH ! https://m.edsoo.ru/0ac11c95
[Ipu3Hak nepnes MKy pHOCTH
MPsIMOM U MJIOCKOCTH

14, Teopema o npsimoit 1 bubnuoreka [IOK
MEPIECHANKYIISPHOMN TIJIOCKOCTH https://m.edsoo0.ru/635c¢5087
[lepnenauKymsip U HAKIOHHBIE!

s, paccTostHue OT TOYKHU J0 1 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/33c477d3
MIPSIMOM 0 IIJIOCKOCTH
IlepnieHqUKyIIsp ¥ HAKIIOHHBIE:

6. paccTosiHUE OT TOUKH J10 1 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/66fefadd
MIPSIMOM 10 MIJIOCKOCTH

1. VYIIBl B IPOCTPAHCTBE: Yol 1 bubnnoreka [JOK
MEXIY NPSMOH U IIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

18, JIByrpaHHbIN yroJj, TUHEHHBIN | bubnuoreka [IOK
YIroJI IBYTPaHHOrO yria ‘ https://m.edsoo.ru/5fa0b3ce
[lepneHUKyIAPHOCTD ‘

19, IJIOCKOCTEH: MPU3HAK 1 ~ bubnmuoreka [IOK
MEPIEHANKYIIIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN

20. Teopema o Tpéx | bubnnorexka [JOK
MEPIIEHANKYJISIpax https://m.edsoo.ru/e4972cdc
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21.

22.

23.

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

IIpu3ma: n-yromnpHas npusma;
I'PaHU U OCHOBAHUS IIPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ OJIHAsI TIOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen,
MPSIMOYTOJIbHBIN
napajuieJIeuIe]] ¥ €ro
CBOMCTBa

bubmuorexa [JOK
https://m.edsoo.ru/2d24e873

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bu6mmoreka [IOK
https://m.edsoo.ru/8a7be683

24,

[IpencraBnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOAEKadAp U UKOCAdIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

25.

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSL OTHOCUTENIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DneMeHThl CHMMETPUH B
MUPaMUIax,
napajuleJenumnenax,
IIPaBWJIbHBIX MHOTOI'PaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

26.

Briuncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMAroHalu, yTJbl

bu6mmorexa [IOK
https://m.edsoo.ru/6¢cdbecef
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[Tnomanp 6okoBOM
MTOBEPXHOCTHU U MOJTHON
7 MTOBEPXHOCTHU MPSMOM IPU3MBI, 1 bubmmoreka [JOK
IJI01ab> OCHOBAHMI, TeOpemMa https://m.edsoo.ru/37d84157
0 00KOBOM TOBEPXHOCTHU
MPAMON MPU3MBbI
’3. KonTponbhas pabota no teme 1 | bubnuorexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
29. [Tonstue 06 06bEME 1 bubmmorexa [OK
https://m.edsoo.ru/7ad0020b
30, O0BEM nupamMuIbI 1 bubnnorexa [HOK
https://m.edsoo.ru/235171b3
31. O0BEM pU3MBI
1. KonTtponbHas pabora o Teme 1 | bubnuoreka [IOK
"O6bEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHue, 06061IeHNE
CUCTEeMAaTH3allusl 3HAaHHH.
Brrunciienue paccrossHuii:
33. MEXAY OBYMs TOUKaMH, OT 1 bubmmorera [TOK
5 https://m.edsoo.ru/f7792ba9
TOYKH JI0 MPSMOI1, OT TOUKH J10
TIJIOCKOCTH, MEXKTY
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU
bubmuorexa [JOK
34. HToroBas KOHTpOJIbHASA paboTa 1 1 https://m.edsoo.ru/b9146bc0
34 3
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11 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudgpoBLIe
Tema ypoka Konrpoabnbie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHtp, paamyc,
bubmuorexa [JOK
1 JTUaMEeTp; TUIOIA/Ib TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacnonoxenue chepsl

) 1 TUJIOCKOCTH; KacaTeJbHast | bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepnl

3 N3obpaxenue cdepsl, mapa Ha | bubnuorexa [JOK
wiockoctd. CedeHns mapa https://m.edsoo.ru/bc 1572
[unusapudeckas TOBEPXHOCTb,

4 00pasyronue MUJINHIPUIECKOM | bubnmnoreka [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
HATUHIPUYECKON MTOBEPXHOCTH
Hunuuap: ocHOBaHMs 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yrommas u och; | bubnmnoreka [JOK
TJI01A b OOKOBOW U MOJTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakenne nunuHapa HA

6 miockocTH. Pa3BEépTka nunmuHapa. 1 bubnmoreka [JOK

Ceuenus nunuHApa (MIOCKOCTHIO,
napasuiebHON WiIn

https://m.edsoo.ru/016e25eb
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NEPIEHIUKYIISIPHON OCU
HUIMH]IPA)
Konnueckast noBEpXHOCTB,

7 00pa3yrolire KOHUIEeCKOM | bubnunoreka [JOK
IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpILINHA,

8 00pa3yrolas ¥ 0Ch; IJIOMIA b 1 bubmmorexa [TOK

. . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJIHON OBEPXHOCTH
Yceu€HHbBIH KOHYC: 00pa3yolue U
9 BBICOTA; OCHOBa:H;I u gOKzBa}I 1 bubmorexa HOK
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
H3006paxeHne KoHyca Ha
mIockocTu. PazBépTka KoHyca.

10 Ceuenus KoHyca (TMJIOCKOCTHIO, | bubmuorexa [JOK
napajuieJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde 1be8
IJIOCKOCTBIO, MMPOXOIAIIEH uepes
BEPILUHY)

1 KomOuHanus ten BpaiieHus u | bubnnoreka [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIN

12 okoJo chepsl; chepa, BIUCaHHAS B | bubnuorexa [JOK
MHOT'OI'paHHHK WU B TEJIO https://m.edsoo.ru/0b136158
BpalleHus

13 [TousTue 06 06BEMe. OCHOBHEIS 1 bubmuorexa [JOK
CBOMCTBA 00BEMOB Te https://m.edso0o.ru/26a03fb7
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N bu6 OK
14 O0BEM IUIMHpA, KOHYCa 1 nbsmorexa L
https://m.edsoo.ru/5513d87b
N bu6 OK
15 O0BEM 1rapa u wiomaas chepsl 1 nosmoreka L
https://m.edsoo.ru/d189bde2
[Tono6GHbIe Tena B MPOCTPAHCTBE.

16 COOTHOILICHUS MEXY TUIOIIAIMHU | bubnunoreka [JOK
MOBEPXHOCTEH, 00bEMaMuU https://m.edsoo.ru/810cf1eb
MOJA00HBIX TEJ
KonTponbnas pabota nmo rTemam
" "on bubnuorexa [JOK

17 Tena Bpamenus" u "OO0beMbl 1 1

" https://m.edsoo.ru/4a33a8ab
TeN

13 BexTop Ha miockoctu u B | bubnnorexa [JOK
HPOCTPAHCTBE https://m.edsoo.ru/5caefc1b

bu6mmoreka [IOK

19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB 1

https://m.edsoo.ru/23f4f089
20 YMHOXkEHUE BEKTOpa Ha YHCIIO 1 bubmmorexa [OK
https://m.edsoo.ru/dee379eb
Pa3znoxxeHne BekTopa 1o TpéM
bu6mmorexa [IOK
21 HEKOMIIJIAHAPHBIM BEKTOPaM. 1
https://m.edsoo.ru/a28fd74e
[IpaBuno napamnenenumnena
Pemenne 3amay, cBI3aHHBIX C
N N bubmuoreka [JOK
22 MIPUMEHEHUEM MPABUII JCUCTBUH C 1
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopannaTHO-BEeKTOpHBIN METO/T
23 I I/Ip ELIEHUN reOMef MYECKUX 1 bubmmorexa [TOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
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[IpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.

24 Koopaunatsl BekTopa bubmmorexa [IOK
AT pa- https://m.edsoo.ru/48db7058

[Tpocreiimue 3agaun B
KOOpJMHATax
Yrois Mex1ay BEKTOPAMH.

25 CkansipHO€ pOU3BEICHUE bubmorexa LHOK

p p e https://m.edsoo.ru/725effc4

BEKTOPOB

26 Beruncnenue yriioB Mmexmay bubnnoreka [JOK
HNPAMBIMA U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota nmo Teme
" bubnnoreka [JOK

27 BekTopsl 1 KOOp/IMHATHI B

" https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpenwue, 06001IeHUE U

)3 CHUCTeMaTH3aIus 3HaHW. bubmuorexa [JOK
OcHoBHbIe GUTYpHI, HaKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIAHUMETPUH
[ToBTOpenwue, 06001IeHUE U

29 cHUCTeMaTU3als 3HaHWUM. bubnuotexa [JOK
OcHoBHbIe GUTYPHI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IUIAHUMETPUH
[ToBTOpenwue, 0600IIEHNE U

30 cucTeMaTtu3aius 3HaHui. 3agaun bubmuorexa [JOK
IUNIAaHUMETPHUU U METOABI UX https://m.edsoo.ru/7491efe0
penieHus

a1 [ToBTOpeHue, 006001IeHNE U bubnnorexka [JOK

cUCTEMAaTH3aLis 3HaHUN. 3agaun

https://m.edsoo.ru/4dffda97
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IJIAaHUMETPHUU U MCTOAbBI UX

peleHus
[ToBTOpeHnue, 0600IICHNE U

0 CUCTEMAaTH3alLIMs 3HAHUH. | bubmuorexa [JOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMETPHH

33 Hroroas xouTpoasHas pabora 1 1 ngﬁ;;f;igﬁicﬂdm
[ToBTOpenue, o6obIICHNE U bubnuorexa [IOK

34

cUCTeMaTHU3alus 3HaAaHUN https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 3 0
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTarTa
7 I'eomeTrpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMasi, INIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX MPU PEIICHUN
' r€OMETPUYECKUX 33]1a4
73 OnepupoBaTh MOHATUSMH: MApPaUICIbBHOCTh U IEPIEHIUKYISAPHOCTD
' IIPSAMBIX U IIJIOCKOCTEMN
¥ KnaccugumupoBars B3anMHOE PacIioyioKeHUE MPSIMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSIMHU: IBYTPAHHBIN YTOJI, TPaHU IBYTPAHHOTO yTJIa,
7.5 pebpo BYrpaHHOrO yria, JHWHEWHBIM yroia [BYIpaHHOTO YIIa,
rpagycHas Mepa IByTpaHHOIO yria
OrnepupoBaTh MOHSATHUSIMH: MHOTOTPAHHUK, BBITYKJIBI U HEBBITYKIIbII
7.6 MHOT'OI'PaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUIIbHBII
MHOTOTPaHHUK
~7 Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpaMujia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapaienenurne, Kyo)
KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- kinaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE U HAKJIOHHBIE MPHU3MBI,
napauieIeTuneIbl)
- OnepupoBaTh  TOHSITHIMU: CeKymas  IUIOCKOCTb,  CEYeHHUE
' MHOT'OTPAaHHUKOB
210 OOBSCHATh TPHUHIUIBI TIOCTPOCHUS CEUYEHWH MHOTOTPAHHUKOB,

HCIIOJIB3YA MCTOM CJICIOB
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7.11

7.12

7.13
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CTpOoHTh CEYCHHS MHOIOTPAHHHMKOB METOJOM CJICJIOB, BBIIOJHSTH
(BBIHOCHBIE) IIJIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTBIX OOBEMHBIX
buryp: BUI CBepxy, COOKy, CHU3Y

Pemarh 3amaun Ha HaX0XKICHUE FTEOMETPHUCCKUX BEITUYHMH 10 00pa3iam
WIH alrOpuTMaM, MPUMEHSS M3BECTHBIC AaHATUTHYCCKHE METOJbI TIPH
pCIICHWH CTAHJAPTHBIX MaTeMAaTHYECKUX 3aJad Ha BBIYHUCICHHE
paccTosSTHUN MEXTy ABYMS TOUYKAMH, OT TOYKH JO MPSIMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIIUMHUCS ITPIMBIMHA

Pemats 3aJla4y Ha HAXO0XKXACHUC I'COMCTPHUUCCKUX BCIIMYHUH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAIMTUYCCKHUEC MCTOJbI IIPpH
peiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a1av Ha BbBIYUCIICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY HpﬂMOfI " INJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, ABYI'PDAHHBIX YI'JIOB

Beraucisate 00bEMBI W IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mHMpamMuza) C OpUMCHCHHEM  (GOpMYJ,  BBIYUCIATH
COOTHOILIEHUS MEX1Yy TUIOMIAIIMU IOBEPXHOCTEH, 00bEMaMU MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTL MOHATHUAMU: CUMMETpPUA B IIPOCTPAHCTBC, LCHTP, OCh U

IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, MpeACTaBICHHYIO Ha

YepTekax U pUCYHKax

7.17

[TpumeHsTh TeoMeTpruYecKre (HaKThI ISl PEIICHUS CTEPEOMETPUIECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pEelICHUs, €CIU YCIOBUs

MIPUMEHEHUS 3a/I1aHbI B IBHOU opme

7.18

[IpuMeHATH TpocTEWIIHEe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIlMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX

3a1a4

7.20

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATh TMOJy4YEHHbIE 3HAHWA Ha IMPaKTUKE: aHAIU3UPOBATh

PCAIbHBIC CUTyallUU W TPUMCHATH H3YUCHHBIC IMOHATHA B IHPOLIECCE

MOKMCKA pEeIIEHUsI MaTeMaTH4ecKH CQHOpPMYJIUPOBAHHON MpPOOIIEMBI,
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MOACIINPOBATh PCAJIbHBIC CUTyallid HAa A3BIKEC 'COMCTPHH, UCCIICI0BATH
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMECTPUUCCKHUX MIOHATUH U
TEOpEM, allriapara aJIFC6pBI, peiaTh NPakKTHYCCKUE 3aJla4r, CBA3aHHBIC

C HAXOKACHUECM I'€COMCTPHUICCKUX BCIIMYUH

11 KIIACC
Koxa "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpeiHero o01ero 00pasoBanus
pe3yJabTara
6 I'eomerpus
OnepupoBatb HOHATHAMMU: LWJIMHAPUYECKast IIOBEPXHOCT,
i oOpa3yomue HUIMHAPUYECKONH MMOBEPXHOCTH, LUIMHIP, KOHUYECKas
' MIOBEPXHOCTh, OOpa3yloLIMe KOHUYECKOH IOBEPXHOCTH, KOHYC,
cepryeckas OBEpXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyUEHUS TEJ BpallleHus
6.4 KnaccuuupoBaTb B3aMMHOE PacHookeHHe Chephl U TIOCKOCTH
OnepupoBaTh NOHATUSMM: LIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CErMEHTA, IIapOBOM CJIOM, OCHOBaHME IIapOBOIO CJIOSI, BHICOTA
LIapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Bbraucnare o0bEMBI M IUIONMIAAM TOBEPXHOCTEH TeNl BpalleHMs,
. reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYJT
OnepupoBarth MOHATHUSAMH: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy u
6.7 OIMCAHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpalleHus
6.8 BblyncnsaTe COOTHOIIEHHMST MEXAY IUIOMAASIMU IOBEPXHOCTEH U
' 00BbEMaMU MOT00HBIX TET
6.9 N306paxaTs n3yyaemble QUIYypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IIOCKME YEPTEXH M3 PHCYHKOB MPOCTBIX
6.10 O00BEMHBIX (QUTYp: BHUJIl CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel

BpALLICHUS
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6.11

6.12

6.13
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W3Bnekarb, MHTEPIPETUPOBATh M MPEOOPa30BBIBATH MH(POPMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUTypax, MPEACTaBICHHYIO Ha
yepTexkax U pUCyHKax

[IpumensTs reomMmerpuueckue GakThl JUIsl pEIICHUs] CTEPEOMETPHUECKHUX

3aaa4, Opearnojararommux HECKOJIBKO INaroB pEHICHUA, €CIN YCIIOBUA

MIPUMEHEHHUS 33/IaHbI B IBHOU (hopMe

OnepupoBarh MOHATHUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrimonaaTs HCﬁCTBHH CJIOKCHUA BCKTOPOB, BbIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa HAa 4YUCIIO, 06’I)$ICH$ITI>, KakKMMH CBOMCTBAaMH OHH

00JIaaroT

6.15

HpI/IMeHHTB IIpaBUJIO ITapaJUICIICIIUIICAa ITPH CIIOKECHHUU BEKTOPOB

6.16

OHepI/IpOBaTB HNOHATHUAMHA: ACKAPTOBbLI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBECHCTBO BEKTOPOB, KOOPAHUHATBHI BCKTOPA,
Yroia MEXAYy BCEKTOpPaMH, CKaJ[dpHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPbI

6.17

Haxoauts cyMMy BEKTOPOB M IPOM3BEIECHUE BEKTOpA Ha YMCIO, Yroil
MEXJly BEKTOpaMH, CKaJSIPHOE MPOU3BEACHME, PACKIIAIbIBATH BEKTOP

10 IBYM HCKOJIJIMHECAPHBIM BCKTOpaM

6.18

6.19

6.20

3aI[aBaTL IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOPpANHAT

Pemrate HpOCTCfII.HPIC TCOMCTPHUYICCKUC 3ala4nl Ha I[PUMCHCHHC

BCKTOPHO-KOOPAWHATHOI'O METOda

Pemate 3aga4ud Ha JO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HaXOXKXJACHUC 'COMCTPUICCKUX BCIIMYUH I10 06pa3uaM HJINA aJITOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METO/AbI npu PEIICHHUN CTaHAAPTHBIX

MaAaTEMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATh TpOCTEHIINE IPOTPAMMHBIE CPENCTBA M IJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HHM, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH TONIy4EHHBIE 3HAHWS Ha [PAKTUKE: aHAJIU3UPOBATh
PCAIBHBIC CUTyallUW U MPUMCHATH M3YUYCHHBIC IOHATUA B IMPONECCE
MOMCKA pEUIeHUs MaTeMaTHYecKd C(OpMyIMpOBaHHON MNPOOIEMBI,
MOACIIMPOBATE PCAJIBHBIC CUTYyallH HA A3BIKE T'COMETPHUH, UCCIICT0BATH

MOCTPOCHHBIC MOJCIIN C UCIIOJIB30BAHUCM I'COMCTPHUICCKUX MOHSATHU U
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TEOPEM, aIlmapara anre6pbl, peiaTh MPAKTUYCCKUE 3aJa4u, CBSI3aHHBIC

C HAXOXKXACHHUEM I'COMCTPUYCCKUX BCIIMYUH
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHoBHbIE NOHATUS CTEpeOMETpHUH. Touka, npsiMasi, IIOCKOCTb, IIPOCTPAHCTBO.
[Tonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUU CTEPEOMETPUM: AKCHOMBI

CTEPEOMETPHUH U CIIECACTBUS U3 HUX

7.2

7.3

7.4

B3aumMHOE pacnoyiOK€HHME MPSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS,
napajuleJbHble M CKpeIlMBaromuecs InpsMble. [lapainensHOCTs NPAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: NApaJUIebHBIE IIPSIMBIE B IIPOCTPAHCTBE,
NapaJUIEIbHOCTD TPEX NPSMBIX, NAPAJUIEIBHOCTD MPSAMOM U IMIIOCKOCTHU. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAMM, YIOJI MEXKJIy IpPSAMBIMH B IIPOCTPAHCTBE.
[TapayuienpHOCTh  IUIOCKOCTEW:  HapajulelbHbIE  IUIOCKOCTH,  CBOMCTBa
napajieNbHBIX TUIOCKocTeH. llpocreiimme mpocTpaHCTBEHHBIE (GHUTYpPHI Ha

IJIOCKOCTH: TCTpAs’ap, KY6, ImapalICJaCIrIiCa, IOCTPOCHUC ceueHHi

[lepneHAuKyISPHOCTH NMPSAMON U IJIOCKOCTH: NEPHEHAMKYJISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIE IMapajUICIbHBIE M IEPIEHIUKYISPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIEHIUKYJIPHOCTH IPAMOM U IUIOCKOCTH, TEOpeMa O IpsSMOH
NEPHEHAUKYIISIPHON IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXAY NPSAMON U
IIJIOCKOCTBIO, JABYTPaHHBIM yroj, JIMHEWHBIM YroJl JBYI'PAaHHOIO yIJIa.
Ilepnenaukynsip M HAKIOHHBIE: pAaCCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosHUE OT NPSAMOW 10 IUIOCKOCTH, MPOEKIMS (UTyphl Ha IUIOCKOCTD.
IlepneHauKyIsIpHOCTh IUIOCKOCTEW: IpPU3HAK NEPHEHAMKYJSIPHOCTH JIBYX

mockocTei. Teopema 0 TpEX MeprneH UKy IsIpax

[TonsiTe MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [lpusma: n-
yToJIbHASI IPU3Ma, TPAHU U OCHOBAHUS MPU3MBI, IpSMas U HaKJIOHHAsI IIPU3MBI,
OOKOBas ¥ IOJIHAS TIOBEPXHOCTh Mpu3MeL. [lapannenenunesn, npsMoyroibHbINR
napajuiesienunen u ero cBoiicrsa. [lupamuna: n-yronpHas nupamuaa, rpaHu v

OCHOBAaHHC NHpaMUIBI, OokoBas H IIOJHAS NOBCPXHOCTb IMMUpPAMUIBI,
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IIpaBWIbHAasg M YyCEYEHHAs NUPaMHIA. OJJIEMEHTBl IPHU3MBl U NHUPaMHIBIL.
IIpaBuiibHBIE MHOTOIPDAHHUKH: IIOHATHE IPAaBWJIBHOIO MHOTIOTPaHHUKA,
[paBUjbHAs IpPU3Ma U IIpaBUjbHAsA NUpaMuUAa, IPaBUIbHAS TPEyrojbHas
nupamMpia M MpaBWIBHBIN TeTpas’ap, KyO. llpeacraBieHne O mpaBMIIBHBIX
MHOTOTpaHHMKaX: OKTa’Ap, AOAEKa’Ap M ukocasapyrue CedeHHs NPU3MBI U

MMUupaMuabl

7.5

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPIMOH,
IUIOCKOCTH. JJEMEHThl CHUMMETPUM B NUpaMHUAAX, [apajuienenunenax,

IMMPpaBUJIbHBIX MHOTOI'PaHHUKAaX

7.6

7.7

Brruncienue 31eMeHTOB MHOTOIPaHHHUKOB: p&Opa, nuaronaiu, yrisl. I[Lomanp
OOKOBOI TIOBEPXHOCTH W TOJIHOW MOBEPXHOCTH MPSMOW TMPHU3MBI, ILIONIA]h
OCHOBaHUM, Teopema O OOKOBON MOBEPXHOCTU HpsiMOM mnpu3Mbl. [lmomanb
OOKOBOI MOBEPXHOCTH W MOBEPXHOCTH MPABUIBHOW MHPaMUIbI, TEOPEMa O
wionaan yceud€HHo nupamunbl. [loHstHe 00 00BEMe. OO0BEM MHUpaMUIBI,

IIPU3MBbI

HOI[O6HBI€ TClIa B IPOCTPAHCTBEC. CooTHoeHusA MCXKAY IUIOMAJsIMU

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

11 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

HunuHapudeckas moBEpXHOCTh, 00pa3yroIne MUINHIPUIECKON TOBEPXHOCTH,
OChb UWJIMHAPUYECKONW mMoBepXHOCTH. LlunmHap: ocHoBaHus u OOKoOBas

MOBEPXHOCTh, 00pa3yroIas u och, IUIOMIA/Ib OOKOBOH U MOJTHON HOBEPXHOCTH

6.2

6.3

Konnueckasi moBepxHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON moBepxHOCcTH. KOHyC: OCHOBaHME U BepUIMHA,
oOpa3yromiast 1 och, MIOMIAJAb OOKOBOI M MOTHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolye U BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Chepa u map: 1eHTp, paauyc, AUAMETpP, IUIONMIAJb IOBEPXHOCTH C(hephl.
B3aumHoe pacnosoxeHue cepbl M IUIOCKOCTH, KacaTeidbHas IIOCKOCTh K

cdepe, miomaas chepst

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa OUJIMHApPA U KOHYCa
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6.5

6.6

6.7

KomOuHammu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCaHHBIH
OKOJIO cepsl, cdepa, BIIUCAaHHAS B MHOTOI'PAaHHHK, WX TEJIO BPALCHHS
[Tonsitue 06 06béMe. OCcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
NpSIMOYTOJIBHOTO Tapajuienenunena u cieacteus u3 He€. OO0BEM HUIMHIpA,
koHyca. O0BEM 11apa u rmiomaab cepsl

[MomoOuble Tenma B mpoctpaHcTBE. COOTHONICHHUS MEXKIY IUIOMIAISIMU

noBepXHOCTEH, 00BEMaMU TOJJOOHBIX Tel

6.8

Ceuenust nuanHApa (MapamieabHO U MEPICHIUKYISIPHO OCH), CEUYEHHUs KOHYyca

(mapaenbHOE OCHOBAHUIO U MPOXOASIILEE YepPE3 BEPILUHY ), CEUEHHUS 11apa

6.9

6.10

BexTop Ha miockocty U B npocTpaHcTBe. ClI0KEHHE U BRIYUTAHUE BEKTOPOB.
VYMHOXEHHME BEKTOopa Ha 4ucio. PasnoxkeHwe BekTopa 10 TpéM
HEKOMIUIaHAapHBIM BekTopam. [IpaBmino napamnenenunena. Pemenue 3anauy,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUII JCHCTBUN C BEKTOpaMHU

[IpsimoyronbHasi cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimue 3agaun B KoopAuHaTaX. Yroja Mexay BekTopamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. DBpluncieHne yriioB MEXIy HOpsIMBIMH U
wiockocTsIMU. KoopAMHATHO BEKTOPHBIN METO/ ITPU PEIICHUH T€OMETPUIECKIX

3aJa4
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INOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma yue6HOTO Kypca «BeposiTHOCTh U CTaTUCTHKA» 6a30BOTO
ypoBHsI 17151 oOy4qaroruxcest 10 —11 kimaccoB pazpadborana Ha ocHoBe DenepanbHOTO
rOCyIapCTBEHHOT'O 00Pa30BaTEeILHOTO CTaHAapTa CPEIHEro o0Iero oopa3oBaHus,
C ydu€TOM COBPEMECHHBIX MHPOBBIX TpeOOBaHUH, TPEABIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U T03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00yYaroIXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposiITHOCTP M CTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCA
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoisbl. Kypc mnpennazHaueH s (GOpMHpOBaHHS y OOyYaroIIMXCs
CTaTUCTUYECKOW KYJBTYpbl M IIOHMUMaHHS POJIA TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHUs CIIyYalWHBIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yueHunm Kypca oOOramaroTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIEA0BAHNS U3MEHUMBOTO MUPA, PA3BUBAETCS IOHUMAHNE 3HAYUMOCTH
U OOUIHOCTHM MaTeMaTUYECKHUX METOAOB IO3HAaHUS KaK HEOThEMJIEMON YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HAIpaBiIEHO HAa 3aKPEIJIEHWE 3HAHWMW, MOJYYEHHBIX MPU
M3YYECHHHM Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBS3AX MEXly HUIMH Ha BaXHBIX IPUMEPAX, CHOKEThI KOTOPBIX
MOYEPITHYTHI U3 OKPY>KAKOLIET0 MUpA.

B cooTBeTcTBUM C yKa3aHHbIMU LEISIMA B CTPYKType Y4YEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJbI Ha 0a30BOM YPOBHE BbIJICICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «Ciy4ailHble COOBITHUS H
BEPOATHOCTHY, «CiTyuyaliHble BETUUUHBI M 3aKOH OOJIBIINX YHCEI.

BaxHyro d4YacTb Kypca 3aHMMaeT H3yYE€HHE T[EOMETPHUYECKOro U
OMHOMMAJILHOTO pacpeAesIeHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMH —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIpPEACICHUSAMM.

Copnepxxanne nmuHun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
s (GOPMUPOBAHUS TPEJACTABICHUNA O PpaCHpPENeICHUH BEPOSTHOCTEH MEXKIY
3HAYEHUSIMH CIy4alHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HEeoOXoauma Kak 0asza I
U3y4EHHUs 3aKOHa OOJIBIINX Yncen — QyHIaMEHTAIbHOTO 3aKOHA, IEHCTBYIOLIETO B
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npuponac nu 06HI€CTB€ U UMCIOIICTO MATCMATHUYCCKYHO Q)OpMaHI/ISaHI/II-O. Cam 3aKkoH
OOJBIINX YHCET npeajiaracTtcia B 03HAKOMHTEIILHOMU (1)0pMC C MHUHHUMAaJIbHBIM
HCITOJIB30BAHHUECM MAaTEMAaTHYCCKOI'O q)OpMaHI/ISMa.

TeMBI, CBA3aHHBIC C HereprBHbIMI/I CﬂyqaﬁHbIMH BCIMYMHAaMU,
aKI_[eHTI/IpyIOT BHUMAHUC IIKOJIBHUKOB Ha OIIMCAHUU H I/I3yquI/H/I CﬂyqaﬁHLIX
SBJICHUM C MOMOIIbIO HENMpPepbIBHBIX (PyHKIUH. OCHOBHOE BHUMaHUE YJENsETCS
IMOKAa3aTCJIbHOMY MW HOPMAJBbHOMY pPaCIPCACIICHUAM, IIPpU 3TOM IIPCAIIOJIAracTcCsd

O3HAKOMUTENbHOE U3yUeHHE MaTepHasa 6e3 J0Ka3aTeabCTB IPUMEHIEMbIX (PaKTOB.
MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenune kypca «BepoaTHOCTh U CTaTUCTHKa» HAa 6a30BOM YPOBHE OTBOJUTCS
1 yac B HeJIENIO B TEUEHHE KaXkKI0T0 rojia 00ydeHus1, BCero 68 yueOHbIX YacoB.
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COIAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TIOMOIIBIO Tabmui, u guarpamm. Cpemnee
apupMeTHyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIIEE 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEpUMEHTHI (OMBIThI) U CIIy4aliHble COOBITHS. DIIEMEHTApHBIC
coObITUs (McX0nbl). BeposTHOCTH ciydailHOTO cOOBbITHA. Bau30cTh 4acTOTH U
BEPOSATHOCTU COOBITHI. CydailHbI€ OTBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTM COOBITUH B  ONBITaX C  PaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu Haj COOBITUSIMU: TepecedeHue, 00beTUHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditiepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEM.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEpPOSATHOCTEH. JlepeBO CiaydarlHOro
sKcriepuMenTa. @opmyiia MmoaHo BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KombunaTopHnoe npaBwio ymHoxeHus. [lepectanoBku u daxropuan. Yucio
coueranuid. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciy4aiiHbIi ONBIT (MCHBITAHKE), YCIIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIun.

Cnyvaitnas  BenuuuHa. Pacnpenenenue  BeposdTrHoctel.  [{uarpamma
pacnpenenenusa. lIpumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUUYECKOE WU
OMHOMHAIIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIyYaWHBIX  BEJIMYUH: MATEMaTUYECKOE
OXUJAHUE, IUCIEPCUs U CTaHAAPTHOE OTKIOHEHue. Ilpumepsl npumMeHeHus
MaTEMaTU4YECKOr0 OXKUJAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOU >KU3HU.
Marematuyeckoe oxugaHue OMHAPHOW Ciy4yaliHOW BenWyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIyYalHBIX BEIUYMH. MaTeMaTnuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOT0 1 OMHOMUATILHOTO Pacpe/IeIICHUH.

3akoH OOJIBIIMX YHCEI MU €ro poJib B HayKe, NPUPOAE M OOIIECTBE.
Br100opouHbIit METO/ MCCIIEAOBAHUM.
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[IpuMepbl HENpPEpBIBHBIX CiIy4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpenesieHus. 3agauu, IpUBOIAIIME K HOPMAIBHOMY pacnpeneneHuro. [lonsatue
O HOPMAJIBHOM PacIpeIeICHUN.
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IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl yuyeOHOTO MpeameTa
«MareMaTuka» XapakTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YUAIOMIETOCs KaKk aKTHBHOTO
W OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUHCKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IS TEIbHOCTBIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIIOYasi ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyKICHUN; BOCTPUUMYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTBIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa »13HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTHBHOCTD); (PU3MUIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyHIy, OCO3HAHWEM IICHHOCTU TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymeli mnpodeccmr W pealu30BBIBATH COOCTBCHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JXU3HHM; TOTOBHOCTBIO K aKTUBHOMY

YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATUICCKON HANPABICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO HKOJIOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHUYECKHX TMpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPeIbl, ITTAHUPOBAHUS IMIOCTYTIKOB M OTICHKH X BO3MOYKHBIX
MOCJICACTBUM JIJISl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKd KakK c]epbl 4YeIoBEeUeCKOW MJesATEIbHOCTH, 3TarloB ¢
pa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBWIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOM KyJIbTYpOodW KaK CpPEJCTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHUBUyJIbHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMBbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vnueepcanvuvle  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBISBIATH U XapaKTepU30BaTh CYNIECTBEHHBIC MPU3HAKK MAaTEMATHUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpeNeSiCHUs]  MOHSTUH; yCTaHABJIMBaTh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;
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BOCIIpUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;
BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOACHUSIX W YTBEPXKICHHSIX;
npejiaraTb KpUTEPUM AJ1s1 BBISBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
JIeNIaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;
BBIOMpATh Croco0 permeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBJIMBaThb HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBbEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMHU;

CaMOCTOATENBHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI TIO PE3yJIbTaTaM
IPOBEAEHHOTO HAOIOIEHUS, UCCIEAOBAHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUIAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISBJIATH J1e(pUIUTHI MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA
BOIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CTPYKTYpPUpPOBAaTh UHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
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2)
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OLCHNBATDHb HaI[é)KHOCTI) I/IH(i)OpMaHI/II/I I10 CaMOCTOATCIIBHO
c(hopMyTMPOBAHHBIM KPUTEPHUSIM.
YHueepcaJZbele KOMJ"lyHuKamMGHble Oeﬁcmeuﬂ, O6€C”lellu6af0m

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00VYAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U POPMYIIMUPOBATH CYKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, perIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA IOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYACTHUKOB JHaora, OOHapy>KMBaTh pa3jindyUe M CXOJICTBO IMO3ULIUN; B
KOPPEKTHOU GopMme (hopMyIMpoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHWA  3aJa4yd,  SKCIEPUMEHTAa,
UCCIIEJOBaHMsI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYaJIbHOU
paboThl TIpU pEIICHUH YYE€OHBIX 3a7ay; MPUHUMATH II€JIb COBMECTHOM
NESATEeITbHOCTH, IJIAHUPOBATh  OPraHW3allil0 COBMECTHOM  paboTHI,
pacnpenensaTth BUABI pabOT, AOrOBapUBATHCA, OOCYXKIaTh IMpolecC U
pe3yabTat paboThl; 0000IIaTh MHEHUSI HECKOJBKUX JIFOCH;

y4acTBOBATh B FPYMIOBBIX (popMax paboThl (00CYkIeHMs], OOMEH MHEHUM,
«MO3TOBbIE MITYPMbD» W UHBIEC); BBINOIHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMI MPOAYKT MO  KPUTEPHUSIM,
c(hopMyIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vrueepcanvuvle pecynamusnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.

Camoopranuzamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BHIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBbIKAMHU [O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
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BJIAZACTH cnocodaMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIPOLCCCa U PE3YyJIbTAaTa
PCIICHUA MaTeMaTU4YECKON 3aladui,

o MPCABUIACTD TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIPpHU pCUHICHUHA 3a/1a4H,
BHOCHUTH KoppeKTI/IBLI B ACATCIIBHOCTh HAa OCHOBC HOBBIX O6CTOHTCHBCTB,
JaHHBbIX, HaﬁHeHHBIX OIHI/I6OK, BBIABJICHHBIX TPYHHOCTCﬁ;

e OOCHHUBATL COOTBCTCTBHUC PC3yJibTaTa ILICINW MW YCIIOBUAM, OOBSICHSATH
IMPUYIHUHBI JOCTHIKCHUS HWIIN HCOAOCTHKCHHA PC3YJIbTATOB ACATCIIbBHOCTH,

HaXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.
HPEAMETHBIE PE3YJIbTATBI

10 KVIACC

Ywutath ¥ CTPOUTH TAOIHUIIEI U JUATPAMMEI.

OnepupoBaTh NOHIATHAMU: CpeaHee apudMeTHIeCKoe, MeInana, HauboJbIIee,
HaWMEHBIIIee 3HAUCHNE, pa3Max MacCHUBa YHCJIOBBIX JTAHHBIX.

OnepupoBaTh MOHATUIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U CiIy4dyalHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIM MCXO/d) CIy4YalHOTO OIBITA;
HaXOJIUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CITy4alfHBIMH COOBITHSIMH,
HAaxXOJUTh W CpPaBHUBATh BEPOSITHOCTH COOBITUA B WM3YYCHHBIX CIIyYalHBIX
HKCIIEPUMEHTAX.

Haxoauts 1 hopMyIHpoBaTh COOBITHS: TIepeceUeHue U 00beAMHEHNE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY COOBITHIO; TIOJIB30BaThCS
auarpaMMmamu Jisepa u (opMyJIoi ClI0KEHHUSI BEpPOATHOCTEN IPU PELICHUH 3a/ay.

OnepupoBaTh MOHATHSMH: YCIOBHAs BEPOSATHOCTH, HE3aBHCHUMBIC COOBITHS,
HaxOJUTh BEPOSTHOCTH C IOMOIIBIO TMPaBWJIa YMHOXEHHS, C MOMOIIBIO JepeBa
CJIyYalHOTO OIIBITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABMIIO YMHOKEHUS TIPH PEIICHUN 3a]1a4.

OnepupoBaTh MOHATHSIMH: HCIBITAHUE, HE3aBUCUMBIC WCIBITAHHS, CEPHS
UCIIBITAaHWM, yCIEeX W HeyJaya; HaXOAUTh BEPOSTHOCTH COOBITHUH B CEPHH
HE3aBUCUMBIX HCTIBITAHUN JI0 TIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTU COOBITHH B
CEpUHU UCTIIbITAaHUN bepHyIn.

OnepupoBaTh  TMOHATHUSAMH:  CIydailHas ~ BEJIMYMHA,  PACIPEICICHHC
BEPOSATHOCTEH, TUarpaMMa pacrpeiesieHusl.

11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4YalHOM  BEJIMYMHBI 110
paCIpeeIeHUIO WIH C IIOMOIIBIO AUArPaMM.
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OHCpHpOBaTB IMOHATUCM MATCMATHUYCCKOT'O OKUIAHUA, IIPUBOIUTH IIPUMCPLI,
KaK IIPHUMCHACTCA MATCMATHUYCCKOC OXKHUIAHUC cnyqaﬁHoﬁ BCIIMYMHBI HaxXOIUTb
MATEMATHYCCKOC OKNAAHUC 110 JAHHOMY PaCIIPCACIICHUIO.

HmeTs npeacTaBiieHne 0 3aKOHE OOJIBIINUX YHCE.

HMeTb npeAcTaBiIeHUE O HOPMAJIBHOM PACIIPEIEICHHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTuHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| [IpencraBienue JaHHBIX U OMHCATEIbHAS 4 bubnnoreka [JOK
CTaTUCTHKA https://m.edsoo.ru/eQb7bOf1
CryyaiiHble ONBITHI U CITy4aiiHble COOBITHS,
bubnunoreka LIOK
2 OIBITHI C PABHOBO3MOKHBIMH 3 1
https://m.edsoo.ru/e0b7bOf1
3JIEMEHTaPHBIMU UCXOAaMU
3 Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6moreka [JOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcnoBHast BEpOSITHOCTb, IEPEBO
4 CIIy4alHOTO OmbITa, (hOpMYyJia TOJTHON 6 bubmmorexa [TOK
Y & e ) https://m.edsoo.ru/e0b7bOf
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI
bubnunorexa LIOK
5 Dneme oMOHHaTO 4
O O e https://m.edsoo.ru/e0b7bOf
. bubnuoreka [{OK
6 Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN 3 1
https://m.edsoo.ru/e0b7b0f1
. bubnuotexa [JOK
7 City4aiiHble BETMYUHBI U paclpeieIeHus 6
https://m.edsoo.ru/e0b7b0f1
but6mmorekxa [IOK
i 2
8 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 https://m.edsoo.ra/e0b7bOfL
OBUIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Kourpoabnbsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
| Marematuueckoe 0XKMJIaHUE CITy4aiiHOU 4 bubnnorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Hucnepcust u cTaHAapTHOE OTKJIOHEHHE 4 | bubmmoreka [JOK
CIIy4allHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
3 3aKoH OOJIBIINX YUCET 3 1 bubmmorexa [IOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHble cily4aiiHble BETUYUHbI ) bubnuoreka [IOK
(pacnpenenenus) https://m.edsoo.ru/5fbc5dcl
bu6nmorexa LIOK
5 HopwmansHoe pacnipenene 2 1
PMAIILHOC pactpeIecHuA https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6obIIeHNE 1 19 ) bu6nunorexa LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/5fbcSdcl
OBHLIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME
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10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
| IIpencraBnenne faHHBIX C 1 bubnnoreka [JOK
MTOMOIIIBIO TAOJUI] ¥ TUarpamMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTndeckoe,
MeraHa, HauooJbIIee U
bubmuorexa [JOK
2 HavMEHbIIIee 3HAYCHHUS, pa3Max, 1
https://m.edsoo.ru/dd00738d
JMCTIEPCHsl, CTAaHJIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeraHa, HauooJbIIee U
bu6mmoreka [JOK
3 HavMEHbIIIEE 3HAUCHM S, pa3max, 1
https://m.eds00.ru/98645f6¢
JUCIIEPCHS], CTAHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MearaHa, HauooJbIIee U
bu6mmoreka [JOK
4 HaWMEHBIIIEE 3HAUYCHHUS, pa3MaXx, 1
https://m.edsoo.ru/7¢9033a8
JUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB
5 CriyualiHble SKCIIEPUMEHTHI | bubnnorexa [JOK
(OTIBITHI) U CITyYaifHbIE COOBITHS. https://m.edsoo.ru/347¢1b78
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DneMeHTapHbIC COOBITHS
(ucxompl)
BeposiTHOCTB CityyaliHOTO

6 coObITHs. BeposiTHOCTH cOOBITHIT 1 bubnunoreka [JOK
B OIIBITaxX ¢ PaBHOBO3MOKHBIMHA https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMU COOBITUSIMH

7 BepositHOCTh CityuaiiHOTO | | bubnuoreka [IOK
coOwrtus. [TpakTdeckas padbora https://m.edsoo.ru/5e8fa94a
Onepanuu Hag COOBITUSAMMU:

g nepeceyeHue, 00beAMHEHNE 1 bubnuorexa [JOK
COOBITUI, TPOTUBOMOJIOKHBIE https://m.edsoo0.ru/221c622b
coObITuA. JlnarpamMmel Ditnepa
Onepanuu HaJ COOBITHSMHU:

9 nepeceueHune, 00beTMHEHNE 1 bubnnorexka [JOK
COOBITUI, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/cc10cle2
coOwITHA. JlmarpamMmMsl Ditnepa

10 dopmyna cloKeHus | bubnnoreka [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/3057365d
VYcnoBHas BEPOSTHOCT.

1 YMHOXEHUE BEPOSITHOCTEH. | bubnnoreka [JOK
JlepeBo ciry4aiitHOTro https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEpOATHOCTb.

12 YMHOXEHUE BEPOSITHOCTEH. 1 bubnmoreka [JOK
JepeBo cnydaitHOTO https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
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VYcnoBHas BEpOSTHOCTD.

13 YMHOXEHHE BEPOSITHOCTEH. 1 bubnmoreka [JOK
JlepeBo ciry4ailtHOTO https://m.edsoo.ru/47fb6b11
JKCIEpPUMEHTA

bubmuoreka [JOK
14 o 7 1
OpMYJId HIOIHOH! BEpOATHOCTH o https://m.edsoo.ru/15941bec
b K

15 ®opMya MoJIHON BEPOATHOCTH 1 nommorexa O

https://m.edsoo.ru/a9ec13c8

16 ®opMya NOJHON BEPOATHOCTH. | bubnuorexa [JOK
HezaBucumebie coObITHS https://m.edsoo.ru/e3ddSac9

bu6mmoreka [IOK

17 K 0 1 1

OHTPOJIbHAA paboTa https://m.edsoo.ru/29dc6cb9

18 KomOunaTopHoe mpaBuiio | bubnnorexa [JOK
YMHOXXEHHUSA https://m.edso00.ru/2270cf70

bu6mmoreka [IOK

19 Ilepecrano aKTopuanl 1

PECTAHOBKH 1 GaKTopu https://m.edsoo.ru/d58ce6d1
bu6mmoreka [IOK

20 4 i 1

MGG CORE et https://m.edso00.ru/7904dfb0

o1 Tpeyronpnuk Iackansa. @opmyna | bubnnoreka [JOK
o6unoma Herotona https://m.edsoo.ru/fa47998f
bunapHsIii cIy4alHBIN OIBIT

WCIIBITaHUE), YCIIEX U HeyIava.
( )y YA bubnmoreka [JOK
22 HesaBucnmeblie ucneiranus. Cepust 1
N https://m.edsoo.ru/2e112368
HE3aBUCHUMBIX HCTIBITAHUN JI0
MEePBOTO ycrexa

3 Cepus HE3aBUCUMBIX UCTIBITAHUMA 1 bubnmnoreka [JOK

beprymm https://m.edsoo.ru/e9572a68
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Cepus HE3aBUCHUMBIX HCTIBITAHUMN.
24 [IpakTuueckas pabota c 1 | bubnmoreka [JOK
HCIIOJIb30BAHUEM DIIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TalJInI
bubmuoreka [JOK
25 C 7| e 1
fTyHanHas BETIHHa o https://m.edsoo.ru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. 1 bubnnorexa [HOK
Jnarpamma pacrpeneneHust https://m.edsoo.ru/6dc7{f39
7 CyMMa U Ipou3BeIeHHE 1 bubnunoreka [JOK
CIIyYailHbIX BEJIMYHH https://m.edsoo.ru/51b7ed5f
73 CyMMa U ipou3BeiIeHHE 1 bubmuorexa [JOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/c2757cc3
ITpnMepsl pactipenieneHuii, B TOM
29 qIfCJIe feo:ZeT IE‘ICCKOG u 1 bubmorexa LHOK
p https://m.edsoo.ru/91e08061
OMHOMHAJILHOE
ITpnMepsl pactipenieneHnii, B TOM
D P bu6mmoreka [IOK
30 YHUCJIE TEOMETPUUECKOE U 1
https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
3l [ToBTOpeHue, 06001IeHNE 1 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
1 IToBTOpenue, 00o0IEHNE U | bubmmorexa [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/e0la3dc4
bu6mmorexa [IOK
33 Hrorosas koHTpOIbHAI paboTa 1 1
p p https://m.edsoo.ru/a985ae79
34 [ToBTOpeHme, 0600IIEHNE U 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/1ddca5e0
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11 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fa[3yqennﬂ 26[?;I;OBaTenLHLIe
padoThI padoThI pecypeni
[ToBTOpEHHME, 0000IICHUE,
cucTeMaTu3alus 3HaHUM.
City4aifHbI€ ONIBITHI U | bubnnorexa [JOK
BEPOSITHOCTH CITy4YaWHBIX https://m.edsoo.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEeHME, 0000IICHNE,
CcHUCTeMaTU3alrs 3HaHH.

) Ciy4aifHbI€ OTIBITHI U | bubnnorexa [JOK
BEPOSITHOCTH CITy4YalHBIX https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, o6odIIEHNE,

CHUCTeMaTU3als 3HaHH.

3 Ciy4aifHbI€ OTIBITHI U | bubmuorexa [IOK
BEPOSITHOCTH CITyYalHBIX https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX |
WCTIBITAHUI |
[ToBTOpenwue, 0600IIEHNE,

4 CHUCTeMaTU3alys 3HaHUH. 1 bubnnorexa [IOK

. https://m.edsoo.ru/32bc29bf
Ciy4aifHbI€ OTIBITHI U
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BEPOSITHOCTH CIIy4YalHBIX
coOpITuii. Ceprn HE3aBUCUMBIX
WCTIBITAHUI
ITpumepsl npuMeHEHUS
5 M:TCM?E“I/I‘-IGI:():KOI‘O 0KUTAaHUS 1 bubmorexa HOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MareMaTu4ecKkoe OKuJaHne | bubnuoreka [{OK
CYMMBI CIIy4alHbIX BEJIMYHUH https://m.edsoo.ru/0adefe9e
Marematuueckoe OKuaaHue

bubnunoreka LIOK
7 reOMETPUYECKOro U 1
N https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeae/ICHUM
Marematrnueckoe OKUaaHue
bubnunoreka LIOK
8 reOMETPUYECKOT0 U 1
. https://m.edsoo.ru/17b0e769
OMHOMHUATBHOTO pacmpeaeneHui

9 Jucniepcust u cTaHAapTHOE | bubnnorexa [JOK
OTKJIOHECHHUE https://m.edsoo.ru/bcc67f76

10 Hucnepcus u ctanaapTHOE | bubnuoreka [{OK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6

1 Jucniepcuu reOMETPUYECKOTO U | bubnuoreka [IOK
OMHOMMAJIBHOTO pacrpeieieHus https://m.edsoo.ru/4b5a495¢e
[IpakTuueckas pabora c

bubnunorexa LIOK
12 WCIIOJIb30BAHUEM DJIEKTPOHHBIX 1 1
https://m.edsoo.ru/a53cd884
Ta0IHIL
3aKoH OOJBIIHMX YHUCEN.
13 Br16opounbIil MeTO, 1 bubmorexa HOK
p . g https://m.edsoo.ru/94ddc34a
HCCIIEIOBAHU I
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3aK0H OOMBIINX YHCEI.
14 Br10opouHEIil METO 1 buGnuorexa [IOK
P | METOA hitps://m.edsoo.ru/cf23b369
HCCIIEIOBaHUI
[IpakTuyeckas pabora c
15 HCIIOIB30BAHUEM DJIEKTPOHHBIX 1 1 Bubmaorexa ITOK
p https://m.edsoo.ru/6¢cldl11a6
Ta0JINIL
bu6 K
16 Wrorosas koHTpoJsibHasA paboTa 1 1 noamorexa O
https://m.edsoo.ru/7e379f8f
[Tpumepb HeTTPEPHIBHBIX
CIIyYalHbBIX BeIMYUH. OYHKINA
Y 5 bubnunoreka LIOK
17 IUIOTHOCTHU PACIIPEIETICHUS. 1
https://m.edsoo.ru/9f5b423d
PaBHomMepHOE pacnpenenenue u
€ro CBOMCTBA
[TpumepbI HeTPEPBIBHBIX
CIIyYalHBIX BEUYUH. OyHKIUS
bu6mmoteka IIOK
18 IUIOTHOCTHU pacIpeieeHusl. 1
https://m.edsoo.ru/b1c2712e
PaBHOoMepHOE pacnipenenenue u
€ro CBOMCTBA
3amauu, TPUBOISIINE K
19 HOPMAJIBHOMY PACIIPEEIICHHUIO. | bubmmnoreka HOK
DyHKIMA INIOTHOCTHA U CBOMCTBA https://m.edsoo.ru/97¢19£59
HOPMAaJILHOTO pacIpeaesIeHHsI
[TpakTrueckas padoTta ¢
20 HCIOJIL30BAHUEM DJIEKTPOHHBIX 1 1 Bubmorexa OK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
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21

[ToBTOpeHue, 0600IICHNE U
CHCTeMAaTH3allMs 3HAHUH.
OmnucaresnpHas CTAaTUCTHKA

bubnunoreka LIOK
https://m.edsoo.ru/72953f4c

22

[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alys 3HaHuH.
OnucarenbHas CTAaTUCTHUKA

bu6nmmoreka [IOK
https://m.edsoo.ru/b699ad0c

23

24

25

[ToBTOpEHME, 0000IICHUE 1
cucremaTusaiys 3HaHui. OIbITHI
C PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU COOBITHUSIMU

[ToBTOpEHME, 0000IICHUE 1
cucreMaTu3anus 3HaHUH. OIBITHI
C PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3anus 3HaHUi.
Brruncnenue BepostHocTel
COOBITHI ¢ IPUMEHEHUEM PopMYyIT
U rpadu4ecKuX METOJI0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [IOK
https://m.edsoo.ru/3fcbacf9

bubnuoreka [{OK
https://m.edsoo.ru/538fd7cf

bubnmorexa LIOK
https://m.edsoo.ru/272910f5

26

[ToBTOpeHnue, 0600IIEeHNE U
cUCTEMaTU3alus 3HaHUM.
Brraucnenue BeposiTHOCTEN
cOOBITHI ¢ TpUMEHEHUEM (opMyIT
U TpaduYecKuX METOI0B

bubnunorexa LIOK
https://m.edsoo.ru/dc9ad6ca
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(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

27

[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alrs 3HaHU.
Brruucnenue BeposiTHOCTEN
COOBITHIA C IPUMEHEHUEM (HOPMYIT
U rpaduIecKUX METOJIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

bubnunoreka LIOK
https://m.edsoo.ru/59641277

28

29

30

[ToBTOpeHue, 0600IMICHNE 1
cHUCTeMaTU3alurs 3HaHH.
Brrunciienue BeposiTHOCTEH
cOOBITHIA ¢ TpUMEHEeHUEM (opMyIT
U rpauuecKrxX METOI0B
(KoopaMHATHAS TIpsMast, IEPEBO,
nuarpamma Jusepa)
[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHUH.
CrnyyvaiiHbIe BETMYMHBI U
pacnpeeneHus

[ToBTOpenue, o6odIIeHNE U
CUCTeMaTH3aIl¥sl 3HAHUH.
CrnyualiHble BETUYUHBI U
pacmpeneneHus

bubnunoreka LIOK
https://m.edsoo.ru/e71debe4

bubmmoreka IIOK
https://m.edsoo.ru/00b2efb3

but6mmorekxa [IOK
https://m.edsoo.ru/1cc2df8f

31

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWMN.

but6mmorekxa [IOK
https://m.edsoo.ru/acal298c
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Marematuueckoe 0XuJIaHIe
CIIy4ailHOM BEJIMYMHBI

[ToBTOpeHue, 0600IICHNE U
0 CUCTEMAaTH3aLMs 3HAHUH. | bubnuorexa [JOK
Maremarudeckoe oxuganue https://m.edsoo.ru/640a8ebf

CIIy4ailHOM BEJINYMHBI

bu6nmorexa LIOK
33 Hroroas xouTpoapHas padbora 1 1 hitps://m.c dsogm 10£d6d597
34 [ToBTOpeHnue, 0600MICHNE 1 | bu6nmoreka LIOK
CHCTEMAaTH3aIUs 3HAaHUU https://m.edsoo.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 a4 ) 3
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN TPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o001ero odopasoBaHus
pe3yJabTarta
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 Yurtath U CTPOUTH TAOJIULBI U JUATPAMMBbI
OnepupoBaTh MOHATUAMHU: CpeAHee apudMeTHyecKoe, MeauaHa,
6.2 HauOoJblllee, HAaUMEHbIIEE 3HAYEHHE, pa3Max MaccuBa YMCIOBBIX
JTAaHHBIX
OnepupoBaTb MOHATUAMH: CIy4YalHbBIM SKCIEpUMEHT (OMBIT) MU
clIy4yailHOEe COOBITHE, DJIEMEHTapHOE COOBITHE (PIIEMEHTapHBIA HCXO)
6.3 CIly4allHOIO  OIbITA; HAXOAWUTh  BEPOATHOCTH B  ONBITaX C
PaBHOBO3MOYKHBIMU CITyYallHBIMU COOBITUSIMHU, HAXOJIUTh U CPAaBHUBAThH
BEPOSITHOCTH COOBITUH B U3YUEHHBIX CIy4alHbIX 3KCIIEPUMEHTaX
Haxonuth u GopMynupoBaTh COOBITUS: MepecedeHrne U 00beJUHEHUE
6id JAHHBIX COOBITUI, COOBITHE, MPOTHUBOMOJIOXKHOE JAAHHOMY COOBITHIO;
' MOJb30BaThCA  AMarpamMmMamMu Oinepa U GOpMYJIOH  CIIOKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTh TOHATUSAMHU: YCJIOBHas BEPOSITHOCTb, HE3aBUCHMBIE
6.5 COOBITHS; HAXOAUTh BEPOSITHOCTU C IMOMOIIIBIO MPaBUIa YMHOXKEHUS, C
MOMOIIBIO IepeBa CIIy4ailHOTO OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELIeHUH 3a1a4
OnepupoBaTb MOHATUSMH: HWCIBITAHHE, HE3aBUCUMBIE MCIIBITAHUS,
. cepus UCHBITAaHUH, yCIIeX U HeyAauya; HaXOJUTh BEPOSITHOCTH COOBITHIMA
' B CEpPUM HE3aBHCHMBIX HCIBITAHUN /10 TEPBOTO YCIeXa, HAaXOAUTh
BEPOATHOCTH COOBITHI B cepuH UcnibITaHui bepHym
6.3 OnepupoBaTh NOHATUSMH: CllydailHass BEIWYWHA, pPACIpPEICICHUE

BepOHTHOCTeﬁ, AuarpaMma pactupeaCiICHUA
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11 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSTHOCTU 3HAYCHUW CIIy4YaHOM BEJIUYUHBI IO
pacipeieNIeHUIO I C TOMOIIBIO AHarpaMm
OnepupoBaTh MOHITHEM MAaTEMaTUYECKOTO OKUIAHUS, HPUBOIUTH
- IpUMEpPbl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OXHUIaHHE
CIIy4ailHOW BEIMYWHBI, HAXOAWTh MAaTEMaTHYEeCKOE OXUIAHHE IIO0
JTAHHOMY pacIpeeIICHUIO
5.3 Nmetp npeacTaBieHue o 3aK0HE OOJBIITUX YHCET
54 NmeTs npeacraBiieHUE 0 HOPMAJIBHOM PACIPEACIICHUN
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[lpencraBiaeHue fAaHHBIX C MNOMOIIBIO Tabmuun u auarpamm. Cpennee
6.1 apudmeTnyeckoe, MeauaHa, HaMOOJbIIee W HAUMEHBIIEe 3HAYCHUS, pa3Max,
JMCIIEPCUS U CTaHAAPTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB
CrnyualiHbple SKCIEPUMEHTHI (OIBITHI) U CIy4ailHble COOBITUS. DieMEHTapHbIE
coObITUs (Mcxonbl). BeposTHOCTh citydaiiHOro coObITHs. Bin3ocTs 4acToThl U
6.2 BEPOSTHOCTH  COObITHH. CiydailHble OIBITBI C  PaBHOBO3MOXKHBIMHU
JJIEMEHTApHBIMU  COOBITHSIMU. BeposTHOoCcTM  cOOBITUH B OmBITax ¢
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
. Onepauuu Haja COOBITUAMU: NEpPECEUEHHE, 00bEINHEHUE, TPOTUBOIOIOKHBIE
. coObITus. [Inarpammsel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEN
9 VYcnoBHas BEpPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. JlepeBo ciayuyaliHOTro
. skcriepuMenTa. @opmyia mojHOM BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 Komb6unaropaoe npasuiio ymMHOXeHus. [lepecranoBku u Qaxropuan. Yucio
' coueranuil. Tpeyronpuuk [lackans. @opmyna 6uHoma HeloToHa
bunapHblii ciyuaiiHbIil ONBIT (MCHBITaHUE), ycnex M Heylauda. HezaBucumble
6.6 ucnelTaHus. Cepus HE3aBUCUMBIX MCHBITAaHMM 10 mnepBoro ycmexa. Cepusd
HE3aBUCHUMBIX UCHIBITaHUM bepHymm
CnyvaitHass ~ BenmuuuHA.  Pacmpenenenwe  BeposiTHOocTe.  Juarpamma
6.7 pacupenenenus. IlpuMeps! pacnpeneneHuii, B TOM YUCIIE T€OMETPUUYECKOE U
OMHOMUATIbHOE
11 KUIIACC
Kon ‘ IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

5 ‘ Teopust BEpOATHOCTEN U CTATUCTHKA
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5.1

YucnoBble XapaKTEPUCTUKU CITyYalHbIX BEJIMUUH: MaTEMAaTHUYECKOE 0XKUAHHUE,
Jucnepcuss M CTaHJapTHOE  OTKJIoHeHue. [lpumepbl  nmpuMeHeHus
MaTeMaTHYeCKOro O’KUAAHUs, B TOM YHCIIE B 33/1a4ax U3 OBCEIHEBHOMN JKU3HU.
Maremarnueckoe OKMJIaHHE OuHapHOM CIIy4anHON BEJINYUHBI.
MaremaTnueckoe OKMAAHHWE CYyMMBbI CIydalHBIX BEJIMYMH. Maremarndeckoe

OKHNIaHUC U JUCTICPCUA TCOMCTPHUICCKOIO U OMHOMHUAJIEHOTO paCHpeI[eJICHI/If/’I

52

5.3

3aKkoH OOJIBIINX YMCEIT U €T0 POJIb B HAYKE, IPUPO/IE U 001IecTBe. BrIOOpOUYHbIi

METOJI UCCIIEAOBAHNI

[Ipumepsl HENpepbIBHBIX CIIy4alHbIX BeduyuH. [loHSATHE O IUIOTHOCTH
pacnpezneneHus. 3anaud, NPUBOASAIIME K HOPMaJIbHOMY pacIpelesICHHUIO.

ITonstue o HOpMAJIbBHOM paClpCaAcCIICHUN
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