111. ®epepanbHasa paboyas nporpamma no y4yeOHOMy npeameTty
"MatemaTtuka" (6a30BbIM YPOBEHb).

111.1. denepanpHas pabodas nmporpamma o yueoHomy npeamery "Maremartuka (6a30BbIi
ypoBeHb) (mpenMerHas obnacte "Marematuka u wHbOpMaTuka') (magee COOTBETCTBEHHO -
mporpaMMa IO MaTeMaTHUKe, MaTeMaTHKa) BKIIOYaeT MOSCHUTENbHYIO 3aIUCKY, COAEp)KaHUe
o0yueHUs, INIaHUPYEMbIE PE3yabTaThl OCBOCHHS MPOTPaAMMBI IO MAaTeMAaTHKE.

111.2. TlosicHuTeNbHAS 3aMUCKa OTpa)kaeT OOIIUe LENTW M 33/a4d W3Y4YEHHUsT MAaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHYCCKUX TPEANOCHUIOK K €€ M3YYEHHI0 OOYyYarolIUMHUCS, MECTO B
CTPYKType yueOHOro IiaHa, a TaKXe MOAXOAbl K OTOOpY COIepKaHUsA, K OMNpPEeeNICHUIO
IUTAaHUPYEMBIX PE3YyJIbTaTOB.

111.3. Conepxanuie 0OydeHHsI pPACKphIBa€T COJAEpXKATEIbHbIE JIMHUU, KOTOPBIC
MpeaaraTcs Ui 00s3aTeIbHOTO M3YYCHHUS B KKIOM KIACcCe HAa YPOBHE CPEIHEro OOIIero
oOpazoBaHusl.

111.4. Ilnanupyemsbie pe3yabTaTbl OCBOEHUSI NPOTrpaMMbl IO MATEMATUKE BKJIKOYAIOT
JIMYHOCTHBIC, MCTAIIPCAMCTHBIC PC3YIIbTATBI 3a BCChb IICPHUOJ 06y‘{CHI/I$I Ha YpPOBHC CPCAHCIO
obmiero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JIOCTHIKCHHS OOYYAOIIErocsl 3a KaXKIbId TOJ
oOy4JeHus.

111.5. NosAAcHUTeNnbHasA 3anucka.

111.5.1. Tlporpamma 1O MareMaTWKe Ha YPOBHE CpemHero oOmiero oOpa3oBaHUS
paspaborana Ha ocHoBe DPI'OC COO c yderoM COBpPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
MPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPAAUIUN POCCHIICKOTO 00pa30BaHMUSL.
Peanu3zanus nporpammsl o MaTeMaTUke 0OECIIEYNBAET OBJIAJCHHE KITFOUEBBIMU KOMITETEHIIUSIMU,
COCTABJIIOIIMMH OCHOBY JUISI CAMOPA3BUTUS U HENPEPBIBHOTO 00pa3oBaHUs, ILEJIOCTHOCTh
OO0IIEKYIBTYPHOTO, TMYHOCTHOTO M MTO3HABATEIILHOTO PA3BUTUS JTMYHOCTH O0YYAIOIIMXCS.

111.5.2. B nporpamMMe 1o MareMaThKe YYTEHbI HJAEU U MOJIOKEHUS KOHLEMIMU Pa3BUTHS
MaTeMaTu4eckoro oOpaszoBanus B Poccuiickoii ®enepanuu. B cooTBeTcTBUM € Ha3BaHUEM
KOHIICTIIIMA MaTeMaTuueckoe oOpa3oBaHHME JOIDKHO, B YACTHOCTH, MPEIOCTABIATH KakKIOMY
00ydarmieMycst BO3MOKHOCTD JIOCTH)KEHHS YPOBHS MaTeMaTHUeCKUX 3HAHUHM, HEOOXOAMMOTO JIJIst
JManTbHEHINeH yCTEeNHOW JXKU3HU B oOmiecTtBe. MIMEHHO Ha pelIeHHe 3TOM 3aja4yu HallejcHa
MporpaMMa o MaTeMaTuke 6a30BOTO YPOBHSI.

111.5.3. Maremaruka - ONOPHBIN NPEeIMET JJIs U3YUEHUSI CMEXHBIX AUCLUIUIMH, YTO JIEIaeT
0a30ByI0 MaTeMaTu4ecKylo MOJAr0TOBKY HEOOXOAUMOIA.

111.5.4.  Ilpaktuyeckas  TOJE3HOCTh  MaTeMaTHKH  OOYyCJOBJIE€HAa  HaJHMYUEM
MPOCTPAHCTBEHHBIX  ()OpM, KOMMYECTBEHHBIX OTHONICHWH, JKOHOMHYECKHX PacyeToB;
HEOOXOMMOCTBIO MAaTeMaTHYECKUX 3HAaHUN B TIIOHMMaHMM TNPUHIMIIOB YyCTPOWCTBA U
WCIIONb30BAaHUSI COBPEMEHHON TEXHUKM, BOCIPHUATHS W UHTEpIpEeTalus pPa3sHOOOpa3HOM
COLIMANIbHOM, HSKOHOMMYECKOM MHQOpMAlMK; MNPAKTUUYECKHMX MPUEMOB T'€OMETPUUYECKUX
M3MEpPEHUI U IOCTPOEHUH, YTeHHsI HHPOPMAIUH, IPEICTABICHHON B BUJIE TaOIUL, AUarpaMM U
rpauKoB.

111.5.5. IlpuMeHeHHME MaTeMaTUYE€CKOTO CTUJIS MBIIUIEHUS, MPOSBISIOMIEIOCS B
ONPECIICHHBIX YMCTBEHHBIX HaBbIKaX, MpHUEMax M METOJIaX MBIIUIEHUS 4YelOBeKa, Imporieccax
0000IIeHNsI W KOHKpETH3allH, aHalnu3a W CHHTe3a, KIacCUPUKAMU U CHCTeMaTH3alluH,
abcTparupoBaHUs U aHAIOTHI Kak (POPMUPOBAHUH AIITOPUTMUYECKONW KOMITOHEHTHI MBIIIUICHUS U
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BOCIIUTAHUHU YMEHHUH JEMCTBOBATh 110 3aJaHHBIM AJITOPUTMAM, IIO3BOJISAIONICH COBEPIICHCTBOBATD
U3BECTHBIE U KOHCTPYHUPOBaTh HOBble. OObEKThl MAaTEMAaTUYECKUX YMO3AKIIIOUEHUH, TPaBUIIa UX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKHX ITOCTPOEHHM, CIIOCOOCTBYIOT BBIPaOOTKE
yMEHUN (GopMynHpoBaTh, OOOCHOBBIBaTb U JIOKa3bIBaTh CYXJEHHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIIUICHHUE.

111.5.6. OOGyuyeHnue maremMaTHKe KaK BO3MOXHOCTh Pa3BUTUS Y OOYYarOIIUXCSl TOYHOM,
panroHaIbHOW W MH(GOPMATHBHOW pe4d, YMEHUsI OTOMpaTh HamOojee MOAXOISIINE S3BIKOBEIC,
CHMBOJIMYECKHE, TIpadUuecKUe CpeAcTBA ISl BBIPAXKEHUS CYXICHHH M HaDLIHOTO UX
MIPEJCTaBICHUS.

111.5.7. O6miee 3HAKOMCTBO C METOJaMH TTO3HAHHS JIEUCTBUTEIBHOCTH, MPEACTABICHHUE O
MpeAMETE U METOJIE MAaTEMAaTHUKH, €70 OTJIMYHS OT METOI0B €CTECTBEHHBIX U TYMaHUTAPHBIX HayK,
00 0COOEHHOCTAX MPUMEHEHHUS MATEMAaTUKH Ui PEIIeHHs] HAyYHBIX M MPUKIAIHBIX 3a7a49 Kak
HE00XOUMBII KOMIIOHEHT OOILEH KYIbTYpHI.

111.5.8. M3ydeHune MaTeMaTWKH CIOCOOCTBYET 3CTETHYECKOMY BOCIHTAHHIO YEJIOBEKa,
MOHMMAHUIO  KpAacoTbl M  M3AIIECTBA MaTEMaTUYECKUX  PACCYKIEHUH, BOCHPUITHIO
TeOMETPUYCCKUX POPM, YCBOCHHIO HJICH CHMMETPHH.

111.5.9. IlpuopurernpiMu nensmMu oOydeHusi matrematuke B 10 - 11 kmaccax Ha 6a3oBOM
YPOBHE SIBJISIFOTCA:

dbopMUpOBaHUE  IEHTPATBHBIX  MAaTEMAaTUYECKUX  IMOHATHH  (YHUCIO,  BEIMYWHA,
reoMeTpudeckas  (Gurypa, TEepeMeHHas, BEPOATHOCTb, (QYHKIUA), O0O0ECIEUNBAIOIINX
MIPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00Pa30BaHUs 00yUYaOIIUXCS;

OJABCACHUC 06yqa10m1/1xcsi Ha OOCTYIIHOM IJId HHUX YPOBHC K OCO3HAHUIO B3aMMOCBA3U
MAar€éMaTuK H OKPYXKaroIICro Mupa, NMOHUMaHHUEC MATEMAaTHKKU KaK 4YacCThu 061116171 KYJIbTYPbL
YCJIOBCUYCCTBA,

pa3sBUTHE  WHTEIUIEKTYyaJdbHBIX W TBOPYECKHMX  CHOCOOHOCTEH  OOydJaromiuxcs,
MI03HABATEIFHOIN aKTHBHOCTH, MCCIIEIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIIICHHS, HHTepeca
K M3YUCHUIO MATEMaTHKH;

dbopmupoBanue (QPyHKIIMOHATHHONH MaTeMaTHYeCKOW T'PaMOTHOCTH: YMEHUSI pacro3HaBaTh
MaTeMaTH4e€CKUE aCIIEKThI B PEaJIbHBIX KU3HCHHBIX CUTYAIUAX U MIPU U3YYCHUU JAPYTHX YUSOHBIX
MIPEIMETOB, MPOSIBICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (POpMyIHpOBaTh HUX Ha S3BIKE
MAaT€MAaTHKA M CO3/1aBaThb MAaTE€MaTUYECKHUE MOJEIHU, MPUMEHAThH OCBOCHHBIM MAaTE€MAaTHY€CKHI
amnmapar Ui penieHus MNPaKTUKO-OPUEHTHPOBAHHBIX 3aJad, MHTEPIPETHUPOBATH M OICHUBATh
TIOJIyYE€HHBIE PE3YJIbTaThI.

111.5.10. OcHOBHBIMU JIMHUAMHU copepkaHus marematuku B 10 - 11 kiaccax sBustoTCs:

ucia W BBIYUCIICHHS hity hity WYCCKHUE BBIPAKCHUS BHCHUS WU
"Yucia cienus", "Amreopa" ("Anredopauueckue axenusa", "YpaBHe

HepaBeHcTBa'"), "Hauana maremarnyeckoro ananuza", "T'eomerpus" ("Teomerpuueckue Gurypsl u
ux coictBa", "M3mepeHue reomerpuueckux BeauuyuH"), "BeposTHOCTh M cTaTMcTHKA'.

ConeprkaTellbHbIC JTMHUM PAa3BHBAIOTCS MApaUIeIbHO, KaXIas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OTHAKO HE HE3aBUCUMO OJIHA OT JIPYToil, a B TECHOM KOHTAKTE€ W B3aUMOJEHCTBUU. X
oObeMHSAET JIOTUYEeCKas COCTaBISONIAs, TPAAUIMOHHO TIPHUCYIIas MareMaTHKe U
MIPOHU3BIBAIONIAS BCE MAaTEMaTHYECKUE KYPCHI U cofiepxkarenbubie TMHIU. ChopmynrpoBaHHOE B
dI'OC COO TpebdoBanue "BIaJeHHE METOJAMHU JT0KA3aTeIbCTB, AJITOPUTMAMHU pEIICHUS 3a/1ad,
yMeHue GOpMYIHpPOBATh OINpPEACTCHHS, AKCUOMbI U TEOPEMbI, MPUMEHSITh HX, MPOBOAUTH
JIOKa3aTeIbHbIC PACCYKICHUS B XOJIEe PEUICHUS 3a7a4"’ OTHOCUTCS KO BCEM yUeOHBIM Kypcam, a
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(hopMUpOBaHUE JIOTHYECCKMX YMEHHH pacmpeseliseTcs M0 BCEM TrojaM OOy4YeHHs Ha YPOBHE
cpeaHero oo1ero oopa3oBaHusl.

111.5.11. B coorBerctBum ¢ ®I'OC COO mareMarnka siBIsIeTCsl 00s3aTebHBIM TPEIMETOM
Ha JJaHHOM YpoBHE oOpa3oBaHus. [IporpamMmoil o MaremMaTuke MpeaycMaTpUBAECTCs U3ydEHUE
yuebHoro mpeamera "Martematuka" B paMKax Tpex y4eOHbIX KypcoB: "Anrebpa u Hadana
Maremarudeckoro ananusa', "l'eomerpus”, "BeposTHocTh M crarucTuka'. PopmMHpoOBaHUE
JIOTUYECKUX YMEHUHN OCYIIECTBISETCS HAa MPOTSKEHUHU BCEX JIET 00yueHUsl Ha YPOBHE CPEIHETO
o01iero oopa3oBaHus, a HIEMEHTHI JOIMKH BKJIIOYAIOTCS B COAEP)KAHME BCEX HA3BAHHBIX BHIILIE
y4eOHBIX KYPCOB.

111.5.12. Ob1ee 9ncio 4acoB, peKOMEHIOBAHHBIX sl U3y4YEeHHS MaTeMaTuku - 340 gacos:
B 10 ximacce - 170 wacoB (5 yacoB B Henento), B 11 kimacce - 170 yacoB (5 yacoB B HEZCIIO).

111.6. MNMnaHunpyemble pe3ynbTaTbl OCBOEHMSA MpoOrpamMMmbl MO MaTemMaTuke
0a30BbIM YPOBEHb Ha YPOBHe cpeaHero oduero obpasoBaHus.

111.6.1. B pesynbrare u3y4eHus: MaTeMaTUKU Ha YPOBHE CpeAHEro olIiero oOpa3oBaHus y
oOyuaromerocst OyayT cpopMHpOBaHBI CIEAYIOMINE TUIHOCTHBIC PE3YIbTAThL:

1) rpaxiaHcKOro BOCIUTAHMUS:

C(OPMUPOBAHHOCTh ~ TPAXKJAHCKOW TO3UIMM  OOYYaromIerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCHUICKOTO OO0IIecTBa, MPEICTABICHUE O MaTeMaTHYeCKHUX OCHOBAX
(YHKIIMOHUPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp TpaKAaHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI U JAPYroe), YMEHUE B3aUMOJCHCTBOBAaTh C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBHH C WX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpUOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKAAHCKON MACHTUYHOCTHU, YBKEHHUS K MPOILIOMY U
HACTOSILIEMY POCCHUHCKOM MAaTE€MATUKH, HEHHOCTHOE OTHOILIECHUE K JOCTHMKEHHUSIM POCCUKCKUX
MAaT€MaTHKOB M POCCHUUCKOM MaTeMaTHYECKOM IIKOJIbI, MCHOJb30BAHUE ATHUX JIOCTHKCHUH B
JPYTUX HAayKaX, TEXHONOTHUAX, cepax SKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  pPOCCHUHCKOro  Hapoga, C(HOPMUPOBAHHOCTD
HpPaBCTBEHHOIO CO3HAHMUS, STUYECKOTO MOBEJICHMSI, CBA3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM
I[OCTI/I)KGHI/If/'I HAyK U JOCATCIBHOCTBIO YUYCHOI'O, OCO3HAHUC JIMYHOI'O0 BKJIaAa B HOCTPOCHUC
YCTOMYUBOTO OyIyIIEero;

4) 3CTCTHYCCKOI'O BOCIIMTAHUA:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUast ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a1a4, PEIICHUH, PacCyXJIEHWU, BOCIPUUMYHUBOCTh K MAaTEMAaTUYECKHUM acIeKTam
pa3IMYHBIX BUAOB UCKYCCTBA;

5) ¢usznUecKoro BOCHUTAHUS:

c(OpMUPOBAHHOCTb YMEHHUS IPUMEHSATh MaTeMaTHYeCKrEe 3HaHUS B MHTEPECax 3J0pPOBOTO U
6e301macHoro oopasa *H13HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/J0POBBIO (310pOBOE MUTAHHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATHH M OTAbIXa, pErylsipHas (Qu3MUecKas aKTUBHOCTBD),
(bu3NYeCcKOe COBEPIICHCTBOBAHHE MTPH 3aHATHUSIX CIIOPTUBHO-037I0POBUTENFHON AEATEIEHOCTEIO;
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6) TPy/ZI0BOTO BOCITUTAHMUSI:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTU TPYHOIIOOUs, MHTEPEC K Pa3IUyHBIM chepam
npodeccruoHaIbHON JEATEeTHHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON M €€ MPUJIOKCHHSIMH, YMEHUE
COBEpIlIaTh OCO3HAHHBIA BBIOOp Oymymielt mpodeccuu € PEeaTH30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TIaHBl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTeMaTH4IECKOM HAIIPABICHHOCTH;

7) OKOJOTHYCCKOI'O BOCIIMTaAHUA:

c(OPMHUPOBAHHOCTh  JKOJOTHMYECKOW KYJNBTYpbl, TIOHUMaHHE BIUSHHUS COLMAIBHO-
SKOHOMHMYECKUX TIPOLECCOB HA COCTOSSHUE NIPUPOAHOW M COLMAJIBHOW Cpefpl, OCO3HaHUE
100aIbHOTO XapaKkTepa SKOJIOTHYECKUX MPOoOieM, OpUEHTAallMs Ha IPUMEHEHNE MaTeMaTHyeCKUX
3HAaHUH Ui pelIeHus 3a/1a4 B 00JIaCTH OKPYXKaroIei cpe/ibl, IJIaHUPOBAHUE MOCTYIIKOB U OL[CHKH
HX BO3MOKHBIX ITOCIEACTBUH Il OKPYKAIOIIEH Cpebl;

8) LICHHOCTH Hay4YHOT'O MMO3HAHUS:

c(OPMHUPOBAaHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd W OOIIECTBEHHOW MPAKTHKH, TOHUMAHWE MAaTeMaTHYeCKOH HayKd Kak cQepsl
YEJIOBEUECKOW NIEATENBHOCTH, 3TAIOB €€ PA3BUTUSA U 3HAYMMOCTH AJIS Pa3BUTHSA LIUBWIN3ALNU,
OBJIQJICHUE SI3bIKOM MAaTEMAaTUKH U MaT€MaTHYECKOM KyJIBTYpOl Kak CPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh UHANBUYAIIBHO U B
rpymIe.

111.6.2. B pe3ynbrare nu3y4eHUs: MaTeMaTuKU Ha YPOBHE CpeAHEro o0Iero oopa3oBaHus y
oOyyaromerocst OymayT c(hOpMHUpPOBaHbBI MMO3HABATEILHBIE YHUBEpCAJIbHBIC y4eOHbIE ACHCTBUS,
KOMMYHHUKaTHUBHbBIE YHUBEpCAJIbHbIE Yy4deOHbIE JEHCTBUS, pPETYISTUBHbIE YHHBEpCaJIbHbIE
yueOHble IeWCTBUS, COBMECTHAS EATEIBHOCTb.

111.6.2.1. Y oby4atomerocss OymyT chOpMHUPOBAHBI CIEAYIOIIHE O0a30BBIC JOTHYCCKUE
JICUCTBHS KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIbHBIX YUCOHBIX ACHCTBHIA:

BBISIBISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEeMAaTUYECKUX OOBEKTOB,
MOHATUHM, OTHOIIEHUH MEXIy MOHATUAMH, (OPMYIUPOBaTH  OIpENEICHUs]  MOHATHH,
yCTaHABIMBATh CYILIECTBEHHBIM TNPU3HAK KJIAaCCU(PUKAIMU, OCHOBaHUS Uil OOOOIIeHUS U
CpaBHEHUS, KPUTEPUU ITPOBOJAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (POpPMYNIHpOBaTh M MPEeoOpa3OBHIBATH CYXKICHHS: YTBEpAUTENbHbIE W
OTpHULATEIbHbIE, €IMHUYHBIC, YACTHBIE U 00I1E, YCIOBHbIE;

BBISIBJIATh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M INPOTHBOpEUMs B (akrax,
JaHHBbIX, HaGHIOI[GHI/IHX u YTBCPKIACHUAX, npeajiararb KPpUTCpUH JJIsL BBIABJIICHUA
3aKOHOMEPHOCTEW U MPOTHUBOPEUHIA;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M WHIYKTHUBHBIX
YMO3AKJIOUEHNUM, YMO3AKIIOYEHUM 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKIEHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpaWBaTh AapryMEHTAIMIO, NPUBOAUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI,

BBIOMPATH CIIOCO0 pelIeHust yueOHO 3a/1auun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,



BbIOMpATh HanboJsee MOIXOIAIINI ¢ yUeTOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

111.6.2.2. YV  obyuatomerocs OyngyT  chOpMHpOBaHbl  clenyromue  0a30Bble
WCCIIEIOBATENIbCKUE AEHCTBHS KaK YacTh MIO3HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUI:

HCIIOJIb30BaTh BOIMPOCH! KAK MCCIIEOBATENIbCKUII MHCTPYMEHT MO3HaHUsA, (HOPMYyIUpOBaThH
BOIIPOCHI, (pUKCHpYIOIIME MPOTHBOpEYHE, HpoOIeMy, YCTaHAaBIMBATh HCKOMOE U JAHHOE,
(bopMHPOBaTH TUIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIINIO, MHEHUE;

MPOBOJNTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIEIOBAaHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OObEKTa, SBJICHUS, MPOIECCa, BBISIBICHHUIO
3aBUCHMOCTEH MEXy 00BEKTaMU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEIILHO (hOPMYTHPOBATH OOOOIMICHHUS W BBIBOJBI IO PE3yJIbTaraM MPOBEACHHOTO
HAOMIONEHNs, UCCIIE0OBAaHUs, OICHUBATh JTOCTOBEPHOCTD IOTYYEHHBIX PE3yIETATOB, BHIBOJAOB U
000011IeHNIT;

MMPOrHO3UPOBATE BO3MOKHOC Pa3BUTHC IMPOLCCCA, 4 TAKIKE BBIABUT'ATH ITPCATIOIOXKCHUA O CTO
Pa3BUTHUH B HOBBIX YCIIOBUAX.

111.6.2.3. YV oOyuaromerocst 6ynyT copMUpOBaHbl yMEHHUs paboTath ¢ HHpopManuei Kak
9acTh MIO3HABATEIBHBIX YHUBEPCAJIHHBIX YUCOHBIX IEHCTBHIA:

BBISBIIATH ePUIIUTH HHPOPMAIIUH, JTAHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BONPOC W IS
pelieHus 3a1a4uu;

BbIOMpaTh HMH(pOpPMAIMIO W3 HMCTOYHUKOB  PA3JIMYHBIX  THIIOB, AaHAJIM3UPOBATH,
CUCTEMaTH3UpOBaTh M HWHTEPIPETHUPOBaTh HWHGOPMALMIO pA3IUMYHBIX BUIOB U GopM
IIPENICTABIICHHUS],

CTPYKTYpPHPOBaTh HH(POPMALIHIO, TIPEICTABISITH €€ B Pa3IMYHbIX (hopMaX, UILTIOCTPUPOBATH
rpadguvecku;

OLIEHUBATh HAJEKHOCTh HMH(OpPMAIMM IO CaMOCTOATEIbHO  CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

111.6.2.4. 'V oOyvaromerocss OymayT chOpMHUpPOBAaHBI yMEHHS OOIICHHS KaK 4YacTb
KOMMYHUKaTHBHBIX YHUBEPCAJIbHBIX yUeOHBIX NEHCTBUI:

BOCIIpUHUMATL U (1)OpMy.TH/Ip0BaTB CY)KACHUA B COOTBCTCTBUU C YCIOBHAMHU U LCIIAMHU
O6I].[CHI/IH, SICHO, TOYHO, I'PaMOTHO BbIpa)XaTb CBOIO TOYKY 3pCHUA B YCTHBIX W IMHMCBbMCHHBIX
TCKCTaxX, HaBaThb IMOSICHCHUA 110 XO4Y PCHICHUS 3a1a41, KOMMCHTHUPOBATH HOJIy‘-IGHHbIﬁ PpEe3YJIbTAaT;

B XOJie OOCYX/I€HHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl, IPOOIEMBI,
pelaeMoil 3aj1auu, BbICKa3blBaTh WJICH, HAlLlEJCHHbIE HA IOUCK PEIIEHUs, CONOCTAaBIATh CBOU
CYXXJICHMSI C CYXICHUSAMH JPYTUX YYaCTHUKOB JMAajora, OOHapyKHUBaTh Pa3IU4ue U CXOACTBO
MO3UIIMH, B KOPPEKTHOH popme popMynupoBaTh pa3HOIIacHs, CBOM BO3PAKEHHUS;

MIPEJCTABISITh PE3YJbTaThl PEIICHUs 3a/Ja4d, SKCIIEPUMEHTa, HCCIEA0BaHUs, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPaTh (popMar BHICTYIUIEHHUS C yUETOM 3aj]1a4 NPe3eHTallul 1 0COOEHHOCTEN
ayJUTOPHH.

111.6.2.5. V obyu4aromierocs OyayT copMUpPOBaHbl YMEHUSI CaMOOPTaHU3alMKM KaK 4acTb
PETYIATHBHBIX YHUBEPCAIBHBIX YIE€OHBIX JEHCTBHN:



COCTAaBJIATh IUIAH, QITOPUTM pELIEHMs 3a/]a4d, BbIOMpaTh CIOCOO PELICHHS C Y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTb M KOPPEKTHUPOBATh
BapUaHTHI PEIICHUH ¢ yueToM HOBOI MH(popMaIHH.

111.6.2.6. YV oOyuatonierocst OyayT c(OpMHUpPOBAHBI YMEHHsI CaAaMOKOHTPOJIS KakK 4YacTb
PETYISTHBHBIX YHHBEPCAIBHBIX y4eOHBIX ACHCTBUI:

BJIaJIeTh HAaBBIKAMH ITO3HABATEIbHOMN pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YJIBTATOB, BIAJETh CIOCOOaMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS
IpoLecca ¥ pe3yJibrara peleH!sl MaTeMaTHYeCKOM 3a1a4H;

npeaABUACTb TPYAHOCTHU, KOTOPBLIC MOTYT BO3HHKHYTH IIpU PCIICHUU 3aJa4v, BHOCHUTH
KOPPEKTHUBBI B ACATCIBHOCTh HA OCHOBEC HOBBIX O6CTO$IT€J'H)CTB, JaHHBIX, HaﬁI[GHHLIX 0HII/I6OK,
BBIABJICHHBIX pr,HHOCTCfI;

OLICHUBATb COOTBCTCTBUC PC3yJibTaTa LECJIN U yCIOBUAM, 06’BSICH$ITL MNPUYUHBI JOCTUKCHUA
WM HCOOCTHIKCHHUA  PE3YJIbTAaTOB  ACATCIBLHOCTH, HaXOaUTh OIHI/I6Ky, JaBaThb OLICHKY
MPHUOOPETEHHOMY OTIBITY.

111.6.2.7. Y obyuaromierocst OynyT cOpMHUpPOBAHBI YMEHHUS COBMECTHON AESITEIbHOCTHU:

MOHMMAaTh U HUCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WMHIUBUAYaJIbHON pabOTHI MpHU
pelieHuu yueOHBIX 3a/a4, MPUHUMATh Ie]lb COBMECTHOH JIeATENbHOCTH, IJIAHUPOBAThH
OpPraHu3aIlii0 COBMECTHOW pPabOThI, PAaCIpeleiaTh BHIbI pa0OT, JOrOBapUBATHCS, OOCYKIATh
IPOIECC U Pe3yIbTaT padoThl, 00001aTh MHCHHUS HECKOJIBKHX JIFOMICH;

y4acTBOBaTh B TPYMIOBBIX ¢GopMax paboTel (0OCYkIeHHs, OOMEH MHEHHH, "MO3TOBBIC
HITYpMBI" ¥ UHBIE), BBITIOIHITH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTUMU
YJieHaMA KOMaH[Ibl, OLIEHMBATh KadeCTBO CBOETO BKJIaJa B OOMIMHA TPOLYKT MO KPUTEPHSIM,
chopMymMpOBaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSA.

111.6.3. IlpenMeTHble pe3yabTaThl OCBOEHHUS IPOTrpaMMbl 110 MareMaThke Ha 0a30BOM
YPOBHE Ha YPOBHE CPEAHEro o0Iero oopa3oBaHus MPEeACTAaBICHBI 110 TOAaM O0yUeHUs B paMKax
OT/ZIEJIbHBIX Y4EOHBIX KYpPCOB B COOTBETCTBYIOIUX pa3JiesiaX IPOrpaMMbl 110 MaTEMAaTHKE.

111.7. ®epepanbHasa paboyas nporpamMmma y4yebHoro Kypca "Anre6pa v Ha4yana
MaTemMaTU4ecKoro aHanumsa".

111.7.1. IloscuuTennrHAas 3aIIMCKa.

111.7.1.1. YuebHsbIif kypc "Anrebpa U Hayala MaTeMaTHYEeCKOro aHaju3a" obecreunBaeTr
WHCTPYMEHTAIBHYIO 0a3y JUId HM3Y4YeHHsS BCEX €CTECTBEHHO-HAyYHBIX KypcoB, (OpPMHpPYET
JIOTUYECKoe M a0CTPaKTHOE MBIIUICHHE 00yYalonMXcsl Ha yPOBHE, HEOOXOANMOM ISl OCBOCHHUS
yueOHBIX KypcOB MH(POPMATHKH, 0OIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B paMkax yueOHOTO
Kypca "AnreOpa u Hauaja MareMaTMYecKoro asHanu3a" oOydarouiyecs OBJIAJIEBAOT
YHUBEPCAJILHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas (opMyawpyeT CBOHM JOCTHIKEHHS B
MaTeMaTu4ecKoi opme.

111.7.1.2. YaeOnbli Kypc anreOpbl 1 HadYaJ  MaTeMaTHIeCKOTO aHaJIM3a 3aKJIa[bIBaeT OCHOBY
JUI YCHEIIHOTO OBJAJEHUS 3aKOHAMM (DU3MKHM, XUMHMH, OHUOJIOTHH, MOHMMAHHUS OCHOBHBIX
TGH,Z[CHL[I/Iﬁ S3KOHOMHMKHU H O6H.I€CTBCHHOI71 JKU3HHU, TO3BOJISACT OPUCHTUPOBATHCA B COBPECMCHHBIX
III/I(i)pOBI)IX N KOMIIBIOTCPHBIX TEXHOJIOTHAX, YBEPCHHO HMCITIOJIB30BATh UX B HOBCGI{HGBHOﬁ JKHU3HU.
OBnageHne aOCTPAaKkTHBIMH M JIOTUYECKHM CTPOIMMH MAaTE€MAaTHYECKHMHU KOHCTPYKLHSMHU
pa3BUBacT YMEHHME HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTMHHOCTH YTBEP)KICHUS,



HCIIONIB30BaTh OO0OOIICHNE W KOHKPETHU3aIlMi0, abCTparupoBaHUE W aHAJIOTHIO, (OPMHUPYET
KpPEaTUBHOE M KPUTHUYECCKOE MBIIIICHHE. B X0ze n3yueHus anreOpbsl U Hayajl MaTeMaTHUeCKOTO
aHallM3a Ha ypOBHE CpeAHEro odumiero oOpa3oBaHUs OOydYaIOUIMECS IMOIY4aroT HOBBIM OIBIT
peICHUA MPHUKIAAHBIX 3aJdad, CaMOCTOATCIIBHOTO IIOCTPOCHUA MATEMAaTUYCCKUX Moz[eneﬁ
pCATBHBIX CUTYallMid W WMHTEPIPETAlH TMOJYYCHHBIX PEIICHHH, 3HAKOMSTCS C MpHUMEpaMu
MaTeMaTNn4dYCCKUX SaKOHOMepHOCTef/'I B MpUPOAC, HAYKC MU B HUCKYCCTBC, C BbIJAIOIIUMUCH
MAaTeMaTU4YCCKUMHA OTKPBITUAMU U UX aBTOpaMHU.

111.7.1.3. VYueOHBIH Kypc anreOpsl M Ha4YaJl MaTeMaTHYeCKOro aHaim3a oOmamaer
3HAYUTETHHBIM BOCIMTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIM peanu3yeTcss Kak uepe3 y4eOHBIN
MaTepHa, CriocoOOCTBYIOMNM (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK U Yepe3 CeupUKy
y4eOHOU JesITeTbHOCTH, TpeOyrolield cCaMOCTOSTEIbHOCTH, aKKypPaTHOCTH, MPOJOKUTEIbHON
KOHIEHTPAM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYEHHbIN pe3ysbTar.

111.7.1.4. B ocHOBe MeTOAMKHM 0OyueHus ajreOpe M HadyajaM MaTeMaTH4YEeCKOro aHajiu3a
JIEKUT JESTEeNbHOCTHBIN NPUHLIUI O0Y4YEHUs.

111.7.1.5. B crpykType mporpaMMmbl Mo airebpe M HayalaM aHaiu3a BBIICIAIOTCS
CIIEIYIOIINE CO/epKaTebHO-MeToMu4Yeckue auHuM: "Uucna u BeraucieHus", "®OyHkoum u
rpaduku", "YpaBHeHus u HepaBeHcTBa', "Hauama maremarndeckoro ananuza', "MHOXecCTBa U
noruka". Bce OCHOBHbBIE COZIEpKATEIbHO-METOAUYECKUE TUHUU U3YUalOTCA Ha MPOTSHKEHUU JBYX
Jer oOy4YeHHs Ha YPOBHE cpemHero oodmiero oOpasoBanwus. J[aHHBIA y4eOHBIA KypC SIBISICTCS
WHTErpaTUBHBIM, OObEIUHSS B cebe coaepikaHue HECKOJIbKUX MaTeMaTHYeCKUX TUCIUIUINH:
anredpa, TPUTOHOMETPHSI, MATEMaTHUYECKUI aHaINU3, TEOpUst MHOXKECTB U Apyrue. OOyuaromiuecs
OBJIQJICBAIOT IIUPOKUM MaTEMAaTHYECKHM aIllapaToM, Y HUX IMOCIEA0BATEIbHO (HOPMHUPYETCS U
COBEPIIIEHCTBYETCSI YMEHHUE CTPOUTHh MAaTEMATHYECKYIO0 MOJIENIb PEaTbHOM CUTYyalllH, TPUMEHSTh
3HAHMUS, MONyuYeHHBIE B y4eOHOM Kypce "Aunrebpa ¥ Havala MareMaTHMYecKoro aHanusza', Juis
pElIeHUsT  CaMOCTOSATENbHO  CPOPMYIMPOBAHHON  MaTeMaTUYEeCKOW 3aJadd, a  3areM
MHTEPIPETUPOBATH ITOJIyYEHHBIA PE3YJIbTAT.

111.7.1.5.1. ConepxarenbHo-MeToauueckass JuHus "Hucna u BhIUMCICHUA" 3aBepILIAET
(hopMupoBaHHE HABBIKOB HCIONH30BAHUS JEHCTBUTEIBHBIX YMCEN, KOTOpOoe OBbLTO HAa4YaTo Ha
YpPOBHE OCHOBHOTO 001iero oopa3zoBanus. Ha ypoBHe cpemnero obmero oOpasoBaHusi ocoboe
BHHMaHUE yAenseTcs: GOPMUPOBAHUIO TPOYHBIX BBHIYMCIUTEILHBIX HABBIKOB, BKIIFOUAIONTHX B ceOs
WCIONB30BAaHUE PA3IMUHBIX (OPM 3alUCH JCHCTBUTENHHOTO YHCIA, YMEHHUE pPalOHAIbHO
BBITIOJHSATH JICHCTBUS C HUMH, JIeIaTh IPUKHJIKY, OIICHUBATH pe3yibrar. O0ydaroniuecs mojydaroT
HaBBIKM TPUOIMKEHHBIX BBIYMCICHUN, BBITOJIHCHUS JCUCTBUH C YWCIAMH, 3alMCAaHHBIMH B
CTaHAapTHON (opMe, HCMONB30BAaHUS MAaTEMATUYECKUX KOHCTAHT, OIEHWBAHUS YHCIIOBBIX
BBIPa)KCHUIA.

111.7.1.5.2. CopepxarenbHass JUHUS "YpaBHEHHS M HEpPaBEHCTBA' peajn3yeTcs Ha
MPOTSHKEHUU BCEro OOy4eHHUs Ha YPOBHE CpeqHero odiiero oOpa3oBaHUs, MOCKOIbKY B KaXKIOM
paszmene MporpaMMBbl TPEAYCMOTPEHO peIIeHHE COOTBETCTBYIOUIMX 3anad. OOyuaronmecs
OBIIQJICBAIOT PA3JIMYHBIMM METOJAaMHU pELIEHUS IENbIX, PAlUOHAIbHBIX, HPPALHUOHAIBHBIX,
MOKAa3aTeNbHbIX, JOrapu(MUYECKUX M TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB M HX
cucreM. [lomydeHHbIE yMEHHUS HCIONB3YIOTCSA NpPU HCCIEIOBAaHWU (YHKIUH C TOMOIIBIO
MIPOU3BOJHOM, PEIICHNH TPUKIAIHBIX 3a/1a4 U 33/1a4 Ha HaXOXKIeHHE HauOObIINX U HAUMEHbBILIUX
3HaueHuit ¢yHkuuu. J[aHHas copep)kaTenbHas JIMHHS BKIIOYaeT B ceOs Takke (popMUpOBaHUE
YMEHUI BBINOJHATH pacyeThl 1Mo (opmynaM, NpeoOpa3oBaHUs IIENbIX, PALUOHAIBHBIX,
APPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHUM, a TAaKXKe BBIPAXKECHUH, COAEpMKAIINX
cTeneHu u jorapudmel. B xone nzyuenus anredbpanyeckoro Marepuaia MpoUCXOIuT JajbHeIee
pa3BUTHE AJTOPUTMUYECKOTO U a0CTPAKTHOTO MBILIUIEHUS 00y4YaloMMXcs, POPMUPYIOTCS HABBIKH
NEeNyKTUBHBIX  pPacCyXJAECHUW, pabdoOThl C CHMBOJIBHBIMM  (opMaMu, MpeAcTaBlIEeHUs



3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJEC PAaBCHCTB M HEPABEHCTB. AnreOpa mpeaiaraet
3¢ (deKTUBHBIE MHCTPYMEHTHI [UIsl PEIHICHHs] MPAKTUYECKUX M EeCTECTBEHHO-HAYYHBIX 3ajad,
Hams AHO AECMOHCTPUPYCT CBOU BO3MOXKHOCTH KakK S3bIKa HAYKH.

111.7.1.5.3. ConepxxarenpbHo-MeToauueckass JuHUS "®OyHkuuu u rpaduku" TECHO
MeperieTaeTcsi ¢ APYTUMHU JIMHUSAMU Yy4eOHOTO Kypca, MOCKOIbKY B KaKOM-TO CMBICIE 3aJaeT
MOCJIEIOBAaTEIbHOCTh ~ M3y4YEeHUs  Marepuana. 3ydeHwe  CTENEHHOM, IOKa3aTelbHOM,
Jorapu()MUUECKON U TPUTOHOMETPUUYECKUX (DYHKIMNA, UX CBOWCTB M rpa)MKOB, UCIOIH30BAHNE
GyHKIMHA U1 pelIeHus 3a1a4 U3 JPYyTuX YYeOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBS3aHO
KaK C MaTeMaTHMYeCKUM aHallM30M, TaK U C PEIIeHWEeM ypaBHEHUW M HepaBeHCTB. [Ipu sTom
OoJbIIIOC BHUMAHHE yaenseTcs (GOPMUPOBAHWIO YMEHHUS BBIpaXarh (popMyliaMu 3aBHCHMOCTH
MEXIYy Pa3IMYHBIMU BEIIMYMHAMHM, UCCIIEIOBATh MOJyYEeHHBIE (PYHKIIUU, CTPOUTH UX T'padUKH.
Marepuan conep>KaTenpHOW JTUHUHM HAIEeH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIFOIIMX
BBIPAXKATh 3aBUCUMOCTH MEX/Ty BETMYHMHAMH B PA3IMYHON (hOopMe: aHATUTHIECKOH, TpadudecKoi
U cloBecHOW. M3yueHue mMarepuwana CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS,
CHOCOOHOCTH K 0000IIEHUIO M KOHKPETH3AIUH, UCTIONE30BAHUIO aHATIOTHA.

111.7.1.5.4. CopepxarenbHast nuHus "Hawana maremaruyeckoro asanauza" MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHUeCKUX, TaK M MPUKIAJHBIX 33/ad, JOCTYITHBIX
00y4JaroLMcsl, y KOTOPBIX MOSBIISETCS BO3MOKHOCTb UCCIIE0BATh U CTPOUTH I'paduKu QyHKIMA,
OIPCACIIATL UX HAnOOJIBIIINE U HAUMEHBIIINE 3HA4YCHUA, BBIYUCIIATH IIJIOIIIadn (bl/lryp 1 00BEMBI
TeJ, HAXOJUTh CKOPOCTH M yCKOpeHHs mporeccoB. ComeprkarenbHas JTUHHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TOCTPOCHHMS MaTeMaTHYECKUX MOJIENCH peallbHbIX CUTyallud, HaXOXKACHHS
HaWJIydlICro peucHud B MNPUKIAAHBIX, B TOM YHUCJIC COLNHUAJIbBHO-DKOHOMHWYCCKHUX, 3aJa4dax.
3HAaKOMCTBO C OCHOBaMHM MaT€MaTHYECKOTO aHaIHW3a CIIOCOOCTBYET Pa3BHTHIO aOCTPAaKTHOTO,
(OpMaNBbHO-IOTUYECKOT0 M KPEAaTHBHOTO MBIIUICHUS, (OPMHPOBAHHIO YMEHHUI pPaclio3HaBaTh
MIPOSIBIICHUS] 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE M UCKyccTBe. OOywaromuecss y3HamOT O
BBIJAIOMIUXC PE3YJIbTAaTax, IMOJIYYCHHBIX B XOAC Pa3BUTHUA MATCMATUKN KaK HAYKH, U UX aBTOpax.

111.7.1.5.5. ConepxarenbHO-MeTOIMYECKasd JUHUS "MHOXeCTBa M JIOTUKA" B OCHOBHOM
MOCBSIIEHA JJIEMEHTaM TEOPUU MHOXKECTB. T€OpPEeTHKO-MHOXKECTBEHHbBIE ITPE/ICTABICHUS
MIPOHU3BIBAIOT BECh KYPC MIKOJIbHOW MAaTEeMAaTUKH | MPEJIaraloT Hanboiee yHUBEPCATIbHBIH SI3bIK,
OOBEAVHSIOMUNA BCE pa3lenbl MAaTeMaTHKH W €€ NPWIOKCHUH, OHHU CBS3BIBAIOT pa3HbIC
MaTeMaTU4YeCKUe NUCIUIUIMHBI B €IUHOE Ieloe. BaxkHO JaTh BO3MOXKHOCTH OOYYaroIIeMycs
MMOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOW MaTEMaTHKU U UCIIOJIB30BaTh €T0 IS
BBIPQXCHHS CBOMX MBICIICH.

111.7.1.6. B yueOHoM Kypce "Anredpa u Hauajaa MaTeMaTu4ecKoro aHajan3a" IpUcyTCTBYIOT
TaK)Xe OCHOBBI MaTe€MaTHYECKOTO MOJEIMPOBAHMS, KOTOPBIE MPHU3BAHBI COPMHUPOBATH HABBIKU
MIOCTPOEHHUS MOJIeNIeH peaibHbIX CUTYAIMi, UCCIEA0BAaHU ATUX MOZEIEeH ¢ MOMOIIbIO anmapara
anreOpbl ¥ MaTeMaTHMYECKOrO aHaju3a M MHTEPIPETALUU MOJTYYEHHBIX PEe3yJbTaToB. 3aJaHus
BKJIIOUEHBI B KaXKIBI M3 pa3/elioB MPOrpaMMbI, MOCKOJIBKY BECh Marepuan y4eOHOro Kypca
LIMPOKO UCTIONIB3YETCs Ul pellieH s IPUKIaIHbIX 3a1a4. [Ipu perenun peaabHbIX IPaKTHUECKUX
3aja4 oOyuarolmiuecs pa3BUBAIOT HAOIIONATENbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIONB30BaTh aHAJIOTHIO, 0000IAaTh M KOHKPETH3HPOBATH IMPOOIIEMY.
JlesarenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB DPELICHUs MPUKIAIHBIX 3aJad OpraHuU3yeTcs B
Ipolecce U3yd4eHHs Bcex TeM yueOHoro kypea "Ainredpa 1 Hauana MaTeMaTH4ecKoro aHaaumza'".

111.7.1.7. OOGmee 4YHCIO YacOB, PEKOMEHJIOBAaHHBIX JJIsi HM3yueHUs Yy4eOHOro Kypca
"Anre6pa 1 Hauaja MaTeMaTudeckoro aHaiausza", - 170 gacos: B 10 kiacce - 68 yacoB (2 yaca B
Hezento), B 11 kmacce - 102 yaca (3 daca B Hezemio).

111.7.2. Conepxxanue odyuyenus B 10 kiacce.



111.7.2.1. Yncna ¥ BEIYUCICHUS.

Parnmonanbhbie yncina. OOGBIKHOBEHHBIE U JECSATUYHBIE IpOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue  apobu. Apudmernueckue omnepanud ¢ palMOHAIBHBIMUA — YHCIAMH,
MpeoOpa3oBaHusl YUCIOBBIX BbIpakeHUW. [IpumeHeHue apoOell W MPOLEHTOB JUIsl peLIeHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIICH 3HAaHUI U pealbHON KU3HU.

JeiicTBuTenbHbIe 4ucla. ParoHanbHbIe W UppalMoOHaNbHBIE yucia. Apudmerndeckue
OTIepallK C JCHCTBUTEIBHBIMU YUCIaMH. [IpubnuKeHHbIE BBIYUCICHUS, TPABUIa OKPYIJICHHUS,
MPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUMN.

Crenenb c menbiM mokasateneM. CranmgapTHas (opMa 3amucy JEHCTBUTEIBLHOTO YHCHA.
Ucnonp3zoBanue momxomsmieli (GopMbI  3alucH  JACUCTBUTENBHBIX YWUCEN ISl PEHICHUS
MPAKTUYECKNX 33]1a4 U TTPEICTABICHUS TAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOU cTeneHu. JeficTBus ¢ apudMeTHueCKUMU KOPHAMHI
HAaTypaJbHOMN CTEIICHHU.

CuHyc, KOCUHYC U TaHTE€HC YMCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTEHC
YUCJIOBOIO apryMEHTA.

111.7.2.2. YpaBHEHHS U HEPABEHCTBA.
ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHusl.

[IpeoOpa3oBaHHe TPUTOHOMETPUYECKUX BBIpaKEHUH. OCHOBHBIE TPUTOHOMETPHUECKHUE
(hOopMyITBL.

VYpaBHeHue, KopeHb ypaBHeHUsA. HepaBeHCTBO, pellleHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Perienue nenbix 1 IpoOHO-pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppanlMOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Pelienrie TpuroHoMeTpUYECKUX YPaBHEHUH.

IIpuMeHeHrE ypaBHEHUN M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJad U 3a7ad U3
pa3IMyYHbIX 00nacTel HayKu U peajlbHOM KU3HU.

111.7.2.3. ®ynakuun u rpaduk.
@Oynkius, cnocoosl 3aganus Gyskuuu. ['paduk ¢pyskuu. BzanmMuo oOparHbie GyHKIUH.

Ob6mnacTh ompeneneHus 1 MHOXKeCTBO 3HaueHUH ¢yHkuuu. Hymn ¢yaxmmu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UeTHbIE 1 HedeTHbIe (DYHKIIUH.

CrenenHast (pyHKIMS ¢ HaTypajJbHBIM M IIeJIbIM IOKa3areieM. Ee cBoiicTBa u rpaduk.
CaoiicTBa U rpauk KOpHs n-0OW CTEHEHHU.

Tpuronomerpuueckas OKpPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUYECKUX  (QYyHKUUI
YHCIIOBOTO apTyMEHTA.

111.7.2.4. Hauyama MaTreMaTU4eCcKOTO aHaJIH3a.

IlocnenoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMs  HOCJIEAOBarelbHOCTEH.  MOHOTOHHBIE



IOCJIICA0OBATCIIbHOCTHU.

Apudmernueckas U reoMeTpuyeckas — nporpeccud. beckoHeuHO  yObIBaromias
reomerpuueckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON MPOrpecCcUu.
dopMyna CIOKHBIX MPOILEHTOB. Mcronb30BaHue MPOTpeccuy Ui PEIICHHs peajbHBIX 3a/ad
MPUKIIQJHOTO XapaKTepa.

111.7.2.5. MHOX€ECTBA M JIOTUKA.

MHoXecTBO, omepanuu Haj MHoxecTBamu. Jlmarpammel Ditnepa-Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO amnmnapara i OMMCAaHUsl peaJIbHbIX IPOLIECCOB U SIBJICHUH, NpHU
pelIeHNN 3a]1a4d U3 JIPyruX YYeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, ClieCTBUE, J0Ka3aTEIbCTBO.

111.7.3. Conepxanue oOyuenus B 11 kimacce.

111.7.3.1. Yncna u BEIYUCIICHUS.

HarypanpHble u nensle yncna. [Ipu3sHaku 1eIMMOCTH LENBIX YHACEIL.
CreneHb ¢ palluoHalIbHBIM MOKa3aTesieM. CBOWMCTBA CTENIEHH.
Jlorapudwm uncna. [lecaTndHble 1 HaTYypaIbHBIE IOTAPUDMBL.
111.7.3.2. YpaBHEHUs 1 HEPABEHCTBA.

[IpeobpazoBanue BeIpaXXEHU, COAEPKAIIUX JTOTAPHU(PMBIL.
[IpeobpaszoBanue BRIpAKEHUMN, COAEPKAIIUX CTENIEHU C PAIlMOHAIBHBIM IMOKA3aTEIeM.
[IpuMepsl TPUTOHOMETPUUECKUX HEPABCHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUsI U HEPABEHCTBA.

Cucrembl TUHEWHBIX ypaBHEHUM. PellleHne NpUKIaAHBIX 3a/7a4 C TMOMOINBIO CHUCTEMBI
JMHEWHBIX YpaBHCHUH.

Cucrembl ¥ COBOKYITHOCTH PALIMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO MaTEeMATUYECKUX 3a/1a4 U 33]1a4
W3 pa3JIMYHBIX 00JIacTel HAYKH M pealTbHOM KU3HH.

111.7.3.3. ®yHKiuu u rpaguky.

Oynkuus. [lepuonnueckue pynkunu. [[poMexyTku MOHOTOHHOCTH (PyHKIUU. MaKCUMYMBI
1 MUHUMYMBI pyHKuuu. Hanbonblee 1 HauMeHbllee 3Ha4eHue (PyHKIMHM Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIMH, UX CBOUCTBA U TPAPUKH.
[ToxazarenbHas u norapupmuueckas GyHKIUN, UX CBOWCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GyHKIUN I PEIICHUS] YPABHCHUHN W IMHEHHBIX CUCTEM.



Ucnonb3oBanue rpadukoB (QYHKIUN IS HCCIEAOBAHUS IPOILECCOB M 3aBHCHMOCTEH,
KOTOpBIE BO3HUKAIOT MIPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MPEIMETOB U peabHOM KU3HU.

111.7.3.4. Hauana MaTeMaTH4eCKOIO aHaJIN3A.
HenpepriBable QyHKIMH. MeTOA HHTEPBAJIOB AJISl PELICHHS] HEPABEHCTB.
[TpousBoanas Gpynkuuu. ['eomerpudeckuit 1 GU3NIECKHI CMBICT TPOU3BOAHOM.

[TpousBoaHbIE 37eMEHTApHBIX (QYHKIUH. DOpMyasl HaXOXKICHUS MPOU3BOTHONW CYMMBI,
MIPOU3BEIECHUS U YaCTHOTO (DYyHKIUH.

[IpumeneHne mpoOU3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxxnenre HanOobIIero 1 HAMMEHBIIET0 3HAYCHHS (PYHKIIUU Ha OTPE3KE.

[IpumeneHne nNPOM3BOAHOM JJIsi HAXOXKJEHUS HAWIYYIIEro pElIeHHUs B IPUKIATHBIX
3a/iauax, Ui OmnpeeNieHUs] CKOPOCTH Ipolecca, 3aJaHHOT0 (OPMYIIOil T TpaduKOM.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomerpuyeckuil v (Gu3MYECKU cMbICI. BprunmcineHue uHTErpaia o
dhopmyne Herotona-Jleitonmuiia.

111.7.4. Ilnanupyemble NpeAMETHBIE pE3yJabTaThl OCBOEHUS (eaepanbHOl paboueit
porpamMmsl yueOHOTO Kypea "AnreOpa v Hayajia MaTeMaTHIeCKOro aHaM3a" Ha ypOBHE CPETHETO
o01mero oOpazoBaHus.

111.7.4.1. IIpenmeTHble pe3yabTaThl MO OTICIBHBIM TeMaM ydeOHoro kypca "Amredpa u
Hayasia Mmaremarnaeckoro ananmsa'. K xoniy 10 kiacca 00y4aromuiicst HayYuTCs:

111.7.4.1.1. Yucna ¥ BLIYUCIIEHUS

OTEPUPOBATh TOHATHUSIMHU: PAIMOHAIBHOE W JEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs U
JeCATUYHAs IPOOk, MPOIIEHTHI;

BBIITIOJIHATH apI/I(l)MeTI/I‘ICCKI/Ie ornepanyru C palluOHAJIbHBIMU U I[CﬁCTBHTCJ'IBHBIMH YHUCIIaMH,

BBINOJIHATh NPUOIMIKEHHbIE BBIYMCICHUS, MCIOIb3Yys IpaBUia OKPYIJIEHHs, JenaTb
IIPUKUJIKY U OLIEHKY pE3y/IbTara BEIYMCIICHH;

ONEepUpPOBaTh MOHITUSMHU: CTENEHb C IIeJIbIM IOoKa3areieM, CTaHaapTHas (Gopma 3amucu
JNEUCTBUTENHHOTO 4YHCIIa, KOPEHb HATYpalIbHOW CTEMEHHU, HMCIOJIb30BaTh MOAXOASIIYI0 (opMy
3aMUCH ICUCTBUTEIBHBIX YHCEI JIsl PEICHUS MPAKTUYECKUX 3a/1a4 U MPEACTaBICHUS TaHHbBIX;

OIIEPHUPOBATH IMMOHATUAMU: CUHYC, KOCUHYC U TAaHI'€HC IPOMU3BOJIBHOI'O yIJida, UCIIOJb30BATh
3aIllUCh ITPOU3BOJILHOTO YIJIa 4CPE3 O6paTHLIe TPUTOHOMCTPUYCCKUC (I)yHKLII/II/I

111.7.4.1.2. YpaBHEHUS U HEPABEHCTBA!

ONEepUPOBATh MOHITUSIMH: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO, II€JIO€, PallMOHAIBHOE,
WppalioOHAIbHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHE,

BBIMOJIHATh ~ NPEOOpa30OBaHWsI  TPUTOHOMETPHUYECKUX  BBIPAKEHHH W pemarh
TPUTOHOMETPHUUYECKUE YPABHEHUS;



BBINIOJHATH IPeoOpa3oBaHUsl 1IENIbIX, PAIlMOHAJIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
peliaTh OCHOBHBIE TUIIBI LIENIBIX, PAIIMOHATIBHBIX M UPPAIIMOHANLHBIX YPAaBHEHUH 1 HEPABEHCTB;

IIPUMEHATh YPABHEHUs U HEPABEHCTBA Ul PEIICHUS MaTeMaTMYECKUX 3a4a4 M 3a1ad U3
pa3IuyYHbIX 001acTel HAyKu U peajibHOM KU3HU;

MOJICIUPOBATh pealbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA [0 YCJIOBHUIO 3aJa4yH, HCCIEN0BaTh MOCTPOCHHBIE MOJAEIU C
WCIIOJIb30BAaHUEM alllapara ajareopsl.

111.7.4.1.3. ®yHK1uu u rpaduku:

OIIepPUPOBATh MOHATUAMHU: (QYHKIUS, CIOCOOBI 3a1aHus (PYHKIMH, 007IaCTh ONpPEACICHUs U
MHO’KECTBO 3HaYeHUI QyHKIUHU, TpaduK GYHKIMH, B3aUMHO 0OpaTHbIe (QYyHKIUY;

OTIEepPUPOBATh MOHATUSMU: YETHOCTh U HEYETHOCTh (PYHKIIMH, HYIH (QYHKIIUH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA;

UCIOJIb30BaTh rpaUKu GYHKUMNA JUIS pElIEHUs] ypaBHEHU;

CTPOUTh M 4UTaTh Tpaduku JTUHEHHONW (YHKIHMH, KBaJpaTUYHON (YHKIIHH, CTEHIECHHON
(YHKIIUY C LIeJIbIM TTOKa3aTeleMm;

UCIIONB30BaTh TpauKu (QYHKIMA IS WCCICIOBAHUS IPOIECCOB W 3aBHCUMOCTEH IPHU
pelIeHnr 3a/ad W3 APYTUX Y4YeOHBIX NMPEAMETOB U PEealbHON KHU3HU, BbIpaxaTb (GopMmylaMu
3aBUCUMOCTH MEXIY BETMUYUHAMU.

111.7.4.1.4. Hagana mareMarn4eCcKoOro aHajaIn3a;

OTNIEpUPOBATh MOHATHSAMH: IIOCIEIOBATEIbHOCTh, apU(pMeTHUECKass W TeoMeTpHUdecKas
IPOTPECCHH;

OIIEPUPOBATh MOHITHIMH: OCCKOHEUHO yOBIBAOIAs TEOMETPHYCCKasl MIPOrPECCHs, CyMMa
OECKOHEUHO YOBIBAIOIICH T€OMETPUUECKON TTPOTPECCUH;

3a4aBaTh NMOCJICAOBATCIILHOCTU pPA3JINIYHbIMU CHOCO6aMI/I;

UCIOJIb30BaTh CBOICTBA IOCIENOBATEIBLHOCTEN M IPOrpeccuid i PElieHUs pealbHbIX
3aJa4 MPUKIATHOTO XapaKTepa.

111.7.4.1.5. MHO>XecTBa U JIOTHKA:
OMEepUpPOBATH MOHITUSMU: MHOXKECTBO, ONIEPALIMH HAJl MHOXKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJs ONUCaHUs pealbHbIX IPOLECCOB U
ABJICHUH, IPU PELNICHHUH 33/1a4 U3 APYTUX y4eOHbIX IPEIMETOB;

OIICPHUPOBATH MMOHATHUAMU: OIMMPEACICHUEC, TCOpPEMA, CICACTBUEC, 1OKA3aTCIILCTBO.

111.7.4.2. TlpeameTHbIe pe3yabTaThl MO OTACIBLHBIM TeMaM yueOHoro kKypca "Aurebpa u
Hauaja Matemarudeckoro ananuza". K koniy 11 knmacca oOy4aromuiicss HayquTCs:

111.7.4.2.1. Yucna ¥ BEIYUCIIEHUS

OIICPHUPOBATH IMOHATHAMMA: HATYPAJIbHOE, LICJIOC YMCJIO0, UCITIOJIB30BATh MMPU3HAKHU ACTIMMOCTHU



LENIBIX YUCEJI, PA3JIOKEHUE YHCIIA HAa ITPOCThIE MHOKUTENHN Ul PEILICHUA 3aa4;
OIIEpUPOBATh ITOHATUEM: CTENIEHD C PALlMOHAJIBHBIM [IOKA3aTelIEM;
OIEepPUPOBATH MOHATUAMU: JIOTapu(M YnCIIa, TeCATUUHBIE U HaTypaJbHbIE IOTapU (MBI
111.7.4.2.2. YpaBHEeHUs U HEPABEHCTBA!

IPUMEHSTHh CBOWCTBA CTENIEHU U1 MPpeoOpa3oBaHMsl BEIPAXKEHUH, OIEPUPOBATH MOHATUSMHU:
II0KAa3aTeJIbHOE YPaBHEHNUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI [IOKA3aTEIbHBIX YPAaBHEHUN
1 HEPaBEHCTB;

BBINOJIHATh NPeoOpa3oBaHMs BBIPAKEHHH, CcoOJepKalMX Jorapugmsl, OINEpPUPOBATH
MOHATUSAMH: JIorapu(MUYECKOE ypaBHEHHE M HEPAaBEHCTBO, pEUIaTh OCHOBHBIC THUIIBI
Jgorapu(pMUUECcKUX YpaBHEHUN 1 HEPABEHCTB;

HaXOIUTb pCIICHUSA HpOCT@fIH.IPIX TPUTOHOMCTPUYICCKHUX HCPABCHCTB,

OIIEpUPOBATh IOHATUAMU: CUCTEMa JIMHEHHBIX YPABHEHUN U €€ pEILICHUE, UCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHMM JIJIS PELICHUS] IPAKTUYECKUX 3a7a4;

HaXOAWUTh PELICHUs MPOCTEHIINX CUCTEM U COBOKYIHOCTEH pallMOHAJIBHBIX YPABHEHUH U
HEPaBEHCTB;

MOACIUPOBATL PCAJIBHBIC CUTyallMM Ha SA3BIKC anre6pm, COCTaBJIATL BBIPAKCHUA,
YPaBHCHUS, HCPABCHCTBA N CUCTCMBI 110 YCIIOBUIO 3aJia4U, UCCIICAOBATL IMTIOCTPOCHHLIC MOJICIIN C
HCIIOJIb30BAHUCM allliapara aﬂre6p51.

111.7.4.2.3. ®ynakuuu u rpaduku:

ONEpUPOBATh MMOHATHAMH: TEpUOANYECKas (QYHKIUS, MPOMEXKYTKH MOHOTOHHOCTH
(GYHKLIMHU, TOYKU SKCTpeMyMa (pyHKIMH, HAauOOJbIlee M HaMMEHbIIee 3HaueHUs (YHKUUU Ha
MIPOMEXKYTKE, UCIIOIB30BaTh UX YIS UCCIENOBaHUs (DYHKIINH, 3alaHHON TpaHKOM;

ONEepUpPOBaTh  MOHATUSMHU:  TpapUKd  TOKa3aTelNbHOM,  JIoTapuMUUYECKOH U
TPUTOHOMETPUYECKUX (YHKLUH, N300pakaTh X Ha KOOPJMHATHON IJIOCKOCTH U MCIIOJIb30BATh
JUIS PELLICHUs] yPaBHEHUN U HEPABEHCTB;

n300paxarh Ha KOOPIAUHATHOM TUIOCKOCTU IpaUKH JIMHEHHBIX YpaBHEHUHN U HCIIOIb30BATh
WX JUTSl pEIICHUS CUCTEMbI JIMHEWHBIX YpaBHEHU;

HCIIONB30BaTh TpaduKu (PYHKIIHIA JJIs1 HCCIICIOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH U3 IPYTUX
y4€OHBIX TUCITUTIIINH.

111.7.4.2.4. Hayana MareMaTHU4ECKOTO aHAIN3a:

OTIEPUPOBATh MOHATUAMU: HETpephIBHAS (DYHKIIMS, TPOU3BOIHAS (PYHKIUH, UCTIOIB30BaTh
TEOMETPUYCCKUIN M (PU3MUECKUI CMBICI TPOU3BOIHOM IS PEIICHUS 3a]1a4;

HaXOAWUTh TPOU3BOJAHBIE 3JIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH INPOU3BOAHBIE CYMMBI,
MIPOU3BEIEHUS, YACTHOTO (DYHKIIHII;

HCIIOJIB30BaTh IMPOU3BOAHYIO JIA HCCICI0BAHUA q)YHKHI/II/I Ha MOHOTOHHOCTb H
OKCTPEMYMEI, IPUMCHATL PE3YyJIbTAThl UCCIICAOBAHUA K ITIOCTPOCHUIO Fpa(I)I/IKOB;



HCIIOJIB30BaTh MPOU3BOJHYIO JJI HAXOXICHUA HAWMITYUIICTO PEIICHMA B IIPUKIIAJHBIX, B TOM
YHCJIC COMAIbHO-3KOHOMHMYCCKHUX, 3aJa4ax,

ONEpUpOBaTh TMOHATUSAMH: IEPBOOOpa3Hasi M HWHTErpall, MOHMMAaThb T'€OMETPUUYECKUN WU
(u3nyYecKuil CMbICT UHTETpaia;

HAXOJWUTh IMEPBOOOPA3HBIC MEMEHTAPHBIX (YHKIHH, BBIUYUCIATH WHTETPAN MO (GopMysie
Hrrotona-Jleiibnumna;

peliatb MPUKIAAHBIC 3aaa4v, B TOM YHUCJIC COLOUAJIbBHO-3KOHOMHUYCCKOIO U (1)I/ISI/I‘ICCKOFO
Xapakrepa, CpCACTBAMHU MATEMATUYICCKOI'O aHaJIn3a.

111.8. ®epepanbHas paboyasa nporpamma y4eb6Horo Kypca "lleometpusa”.
111.8.1. IlosicHuTEeILHAS 3aIIUCKA.

111.8.1.1. BaxxHOCTb y4eOHOTO Kypca reOMETpUH Ha YPOBHE CPEIHET0 00IIEro 00pa3oBaHUs
oOycyoBiieHa NPAKTUYECKOM 3HAYMMOCTBbIO METANpPEIMETHBIX M MPEIAMETHBIX pE3yIbTaTOB
o0y4eHus: TeOMETPUM B HAIPABIECHUM JIMYHOCTHOIO Pa3BUTHs 0Oydaromuxcs, (GOpMHUPOBAHUS
(YHKLIMOHATBHOM MaTeMaTU4eCcKOil TIpaMOTHOCTH, HM3Y4YEHHs JPYTUX Y4eOHBIX IHCLUIUIMH.
Pa3Butne y oOydaromuxcs NOpPaBUIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKACHUU
reOMeTPUUYECKUX a0CTpaKIUil, COOTHOIIEHUH PEalbHOTO U HMJCAIBHOTO, XapaKTepe OTPaKEHUs
MaTEMaTU4YECKOM HAyKOW SBJICHUI U NPOLIECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUHU B CUCTEME
HayK ¥ POJIM MaTeMaTH4€CKOT0 MOJEIMPOBAaHNUS B HAYYHOM [IO3HAHUH U B IIPAKTHUKE CIIOCOOCTBYET
(OpMHPOBAaHUIO HAyYHOTO MHPOBO33PEHUS OOYYAIOLIMXCS, a TaKXKe KaueCTB MBIIUICHUS,
HEOOXOMMBIX Ul alalTallui B COBPEMEHHOM O0ILeCTBe.

111.8.1.2. TeomeTpus IBISETCS OMHUM U3 0A30BBIX MIPEIMETOB Ha YPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs, TaK KaKk OOECIIEYMBAET BO3MOXKHOCTh W3YUYCHHS KaK JTUCIUIIINH €CTECTBEHHO-
Hay4YHOU HaAMpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

111.8.1.3. Jlormueckoe MbIIUIeHUE, (opMUpyeMOe TMpU MU3YyUYEHUH OOYyJAIOIIUMUCS
MOHATUHHBIX OCHOB T'€OMETPHH W TMOCTPOCHUHU IETIOYKH JIOTHYECKUX YTBEPIKICHHHA B XOJE
pEILICHHS TEOMETPUIECKHX 33]1a4, YMEHHUE BBIIBUTATH U OIIPOBEPIaTh TUIIOTE3bI HETTOCPEACTBEHHO
WCIIONB3YIOTCS TIPH PEIICHHH 33134 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YaCTHOCTH U3 Kypca (PH3UKH.

111.8.1.4. OpuenTanusi 4eioBeka B MPOCTPAHCTBE - YCJIOBHE €r0 COIMAIBHOTO OBITHS,
dbopMa OTpakeHHS OKPYKAIOLIET0 MHUpA, YCIOBHUE YCHEIIHOTO TO3HAaHHS W aKTUBHOIO
npeoOpa3oBaHusl  JEHCTBUTENbHOCTH. OmepupoBaHUE  IMPOCTPAHCTBEHHBIMH  OOpa3zaMu
06’I)CJII/IHSIGT Pa3HBIC BHIBI y‘-Ie6HOI\/'I n Tp}IHOBOI\/’I ACATCIBHOCTH, MABIACTCA OJHUM U3
npodeccroHaIbHO BaKHBIX KQYECTB, TOITOMY aKTyallbHa 3a/1a4a GOpMHUPOBaHUS y 00yUYarOLIXCs
MIPOCTPAHCTBEHHOTO MBIIIIEHUS KaK Pa3HOBUIHOCTH OOpPA3HOTO MBINUICHHS - CYIECTBEHHOTO
KOMITOHEHTA B ITOATI'OTOBKE K HpaKTI/I‘ICCKOfI ACATCIIBHOCTH 110 MHOI'MM HAIIPABJICHUAM.

111.8.1.5. Ilens ocBoeHUs mporpamMmbl yueOHoro Kypca "l'eomerpus” Ha 6a30BOM ypOBHE
oOyueHus: - o0meoOpa3oBareIbHOE U OOMIEKYJIBTYPHOE pa3BUTHE OOYyYaIOIIMXCS uepe3
o0ecIieueHre BO3MOKHOCTH MTPHOOPETEHUS U HCITOJIb30BaHUS CHCTEMATHUECKIX TEOMETPHYECKIX
3HAHUM W JAEUCTBUN, CHEUM(PHUUHBIX TE€OMETPUH, BO3MOXHOCTHU YCIEIIHOTO MPOAOIIKEHUS
00pa30BaHUs M0 CTIEIUATBEHOCTSIM, HE CBSI3aHHBIM C TPUKJIATHBIM UCIIOJIB30BAaHUEM F€OMETPHH.

111.8.1.6. [IpuopureTHpIMU 3a/1a4aMH OCBOCHUS yueOHOTO Kypca "[eomerpun" Ha 6a30BOM
ypoBHe B 10 - 11 kmaccax gBisitoTcs:

(bOpMHpOBaHHe MMpEaACTaBJICHUA O TCOMCTPUHN KaK YaCTU MI/IpOBOﬁ KYJIBTYPBI U OCO3HAHUC €€



B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

(dopMupoBaHHE TPEACTABICHUS O MHOTOTPAaHHHUKAX M TeJaX BPAIIECHHS KaK O BayKHEHIINX
MAaTCMAaTUYICCKUX MOJCIIAX, MO3BOJIAOIINUX ONMUCHIBATh U U3YYATh PA3HBIC SABJICHUA OKPYXKAKOUICTO
MHpa,

(I)OpMI/IpOBaHI/IC YMCHUA PaCllO3HABATL HaA YCPTCIKAX, MOACIAX U B PCAJIbBHOM MHUPE
MHOTOI'PaAaHHUKH W TCJIa BPAILICHU,

OBJIAJICHWE METOJAMH  PEIICHMs] 3a7ad Ha TOCTPOCHHS HAa  M300paKECHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

q)OpMI/IpOBaHI/Ie YMCHUA OINICPHUPOBATH OCHOBHBIMU IMOHATHUSAMU O MHOTOIpAaHHUKAX U TCIax
Bpali€HUA U X OCHOBHBIMU CBOﬁCTBaMH;

OBJIAICHUC aJITOpUTMaMU PpCIICHUA OCHOBHBIX THIIOB 3a/ia4, Q)OpMHpOBaHI/IC YMCHUA
MMPOBOAUTH HECIIOKHBIC TOKA3ATCIIbHBIC PACCYKACHU A B XOAC PCHICHUA CTCPCOMCTPUICCKUX 3aaq
" 3aJ1a4 C MPAKTUYCCKUM COACPIKAHUCM,

Pa3sBUTHC HHTCJIJICKTYAaJIbHBIX u TBOPYCCKUX CII0COOHOCTE o6yqa}onmxc;1,
MO3HaBaTeIbHOM AKTHUBHOCTH, HCCJIICA0BATCIbCKUX YMGHHFI, KPUTHYHOCTU MBIIUICHU A,

dbopmupoBanue (YHKIIMOHAILHOW T'PAMOTHOCTH, PEJICBAHTHOW TI'COMETPHH: YMEHUE
pacrno3HaBaTh NPOSIBICHUS TEOMETPUUECKUX MOHATHH, 00BEKTOB 1 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CUTyallUAX W TPU MIYyYEHUH JPYyTUX YYEeOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyIHpOBaTh MX Ha S3bIKE TEOMETPUM U CO3/1aBaTh
reoOMeTpUYeCKre MOJIENIM, MPUMEHSTh OCBOCHHBIM T'€OMETPUYECKUN ammapar Ais pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH U OLIEHUBATH IMOJTYUYEHHBIE PE3YJIbTaThI.

111.8.1.7. OTnuuuTensHOM 0COOEHHOCTHIO MTPOrPAMMBI IO TEOMETPHUH SBJISIETCS BKIIOUCHHE
B KypC CTEpEOMETpPHHM B Havalie ero M3y4eHHs 3a/ad, peliaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHHUSA, U OIpEeNCHHBIM 00pa30M OpraHM30BaHHas paboTa HaJl HUMH, YTO CHOCOOCTBYIOT
Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIILICHHUS, CTHUMYJIHPYET TPOTEKaHHE
MHTYUTUBHBIX IPOLIECCOB, MOTHUBHPYET K JAIbHEHIIIEMy N3yUECHHUIO TIPEeIMETa.

111.8.1.8. [IpennmouTeHue oTAaETCA HAIIAIHO-KOHCTPYKTUBHOMY METOLy 00yUYeHUs, TO €CTh
TEOPETUYECKHE 3HAHHUS MMEIOT B CBOEH OCHOBE HEMOCPEICTBEHHOE OTHOULIEHHE K MPeAMETHO-
MPAKTUIECKOH JEATENbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Y OOyJaIONINXCS B
Kypce CTEepeOMETpPUM MPOBOAUTCS 3a CUET PEUICHMs 3a7ady Ha CO3JaHHe MPOCTPAaHCTBEHHBIX
o0pa3oB ® 3alad Ha OMNEPUPOBAHHE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue o0Opasa
MIPOBOJIMTCS C MCTIOIB30BaHMEM HATTISITHOCTH, @ ONIEPUPOBAHUE O0PA30M - B YCIIOBHUSIX OTBIICUCHHSI
OT HAIVISITHOCTHU, MBICIIEHHOTO U3MEHEHHS €T0 UCXOHOTO COJCPKAHUS.

111.8.1.9. OcHOBHBIMU COJEpXKaTEIHHBIMU JIMHUSIMH yaeOHOTO Kypca "Teomerpus” B 10 -
11 xmaccax ssusitorcs: "Muororpannuku", "Ilpsmble u miuockoctd B mpocTtpanctse”, "Tema
BpaieHus", "Bektopsl U KoopAuHATH B mpocTtpaHcTBe'. dopMHUpoBaHUE JIOTHYECKUX YMEHUN
pacripesiesisieTcsi o Co/iepKaTeabHBIM JIMHUAM U 10 ToJjaM 00yueHHs Ha YPOBHE CPETHEr0 00IIero
o0OpazoBaHusl.

111.8.1.10. Conepxanue oOpa30BaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yIbTaTaM
OCBOEHHSI IPOTPaMMBbI IO TEOMETPHUH, PACHPEACICHHBIM MO ToJjaM 00y4eHUs], CTPYKTypUPOBaHO
TaKuM 06pa30M, 4TOOBI OBJIAAICHUEC I'COMECTPUIYCCKUMU MOHATHAMHA U HAaBBIKAMU OCYIIECTBIIAIOCH
MOCJIEIOBATENIBHO U MOCTYMATENbHO, C COONIOICHUEM IPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HAHMS BKJIIOYAIHCh B OOIIYI0O CHUCTEMY TE€OMETPUYECKUX TMPEACTABICHUN O00yJalomuxcs,



paciupsis ¥ yryossis ee, 00pa3ys NpOYHbIE MHO)KECTBEHHBIE CBSI3H.

111.8.1.11. OOmee yMcaO YacoB, PEKOMEHJOBAHHBIX A HM3y4YeHHUs Y4eOHOro Kypca
"Teomerpus" - 102 gaca: B 10 kiacce - 68 yacos (2 uaca B Heaento), B 11 knacce - 34 yaca (1 yac
B HEJIENIO).

111.8.2. Conepxanue o0yuenus B 10 kiacce.
111.8.2.1. [IpsiMble ¥ MIIOCKOCTH B MIPOCTPAHCTBE.

OcHoBHBbIE ITOHATHS cTepeoMeTpuu. Touka, mpsimasi, IOCKOCTh, MPOoCcTpaHcTBO. [loHsATHE 00
AKCUOMAaTUYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUU U CIICIICTBUS U3 HUX.

B3auMHoe pacnonoxkeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MMapaulelibHbIE U
CKpemmBaromuecs: npsMsle. [lapamnenbHOCT MNpAMBIX M IJIOCKOCTEM B INPOCTPAHCTBE:
napaijielibHble TMpsSIMble B MPOCTPAHCTBE, MapaUIENbHOCTh TPEX MPSMBIX, NapauieTbHOCTb
IpsIMOM M IUIOCKOCTU. YIIbI C COHAIIPABICHHBIMM CTOPOHAMH, yIrOJI MEXAY INpsAMBIMH B
npoctpancTBe.  [lapajuienbHOCTh  IUIOCKOCTEM:  MapajuiesibHble  IJIOCKOCTH,  CBOMCTBA
napaijieNibHbIX TiockocTei. [Ipocreiinire npocTpancTBeHHBIE (UTYPHI HA TUIOCKOCTH: TETPasp,
Ky0, mapaJuieNienumne/1, HOCTPOSHUE CECUCHHIA.

[lepneHMKyIApHOCTD NPSIMOU U IUNIOCKOCTHU: NIEPIEHANKYIISIPHBIE IIPSIMbIE B IPOCTPAHCTBE,
IpsIMbIE TIApaJUICIbHBIE W NEPIECHIUKYISAPHBIE K IUIOCKOCTH, IPHU3HAK INEPIECHIUKYISIPHOCTH
IIPSIMOM U INIOCKOCTH, TEOPEMA O MPAMOU NEPIECHAUKYJIIPHOMN INIOCKOCTU. YIIIBI B IIPOCTPAHCTBE:!
yIoJl MEXJy HpsSMOM M IUIOCKOCTBIO, ABYI'PAHHBIA YIOJ, JMHEHHBIM yrojl JIBYTPAaHHOIO YIJIA.
IlepnieHIMKyIIIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE OT IPSAMOM 10
IUIOCKOCTH, HPOEKIHs (UTypbl HAa IUIOCKOCTb. [leprneHAuKyIspHOCTh IUIOCKOCTEH: MpU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEH. Teopema 0 Tpex MepreHIuKyIsIpax.

111.8.2.2. MHOTOrpaHHUKH.

IToHsATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKJIbIE U HEBBIITYKIIbIE
MHOTOI'PaHHMKH, pa3BepTKa MHOrorpanHuka. [Ipusma: n-yromnpHas npusma, 'paHd U OCHOBAHUs
IpU3MbI, MpsiMas W HAKJIOHHAas MpU3Mbl, OOKOBas W IIOJHAs IOBEPXHOCTb IPU3MBIL.
[Tapamnenenumnen, TpsAMOYIOJIbHBIN IapajulelenuIe] U ero corcrea. Ilupamuga: n-yromapHas
NMpamMMzia, TPaHU U OCHOBAaHME NHMpaMUAbl, OOKOBask M IOJHAS IOBEPXHOCTb NHPAMHUBI,
MpaBWJIbHAs W YyCEUEHHas MNHpaMuaa. OJEMEHTbl MNpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTIOI'DAaHHMKU: TIOHATHE IPABUIBHOIO MHOIOIDAHHHUKA, IIPaBWIbHAsA MpU3Ma U IPaBUIbHAS
UpaMyU/Ia, IpaBUIIbHAS TPEYToJbHAs MUpaMuIa M MPaBUIILHBIN TeTpasdp, KyO. [Ipencrasnenue o
MPaBUJIBHBIX MHOTOTPaHHMKAX: OKTa3p, oJeKayIp U ukocasap. CedeHus: npu3Mbl U MUPaMUIbL.

CI/IMMCTpI/IH B IPOCTPAHCTBC: CUMMCTPHUSA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OIIEMEHTBI CUMMCTPHUHU B THUPpaAMHAX, MapaJuICIICIIUIICAaX, ITPABUJIbHBIX MHOTOI'pPAHHUKAX.

Brruucnenne s1eMeHTOB MHOTOTPaHHUKOB: peOpa, AumaroHanu, yribl. [Lnomans OoxkoBoi
MIOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMON MPHU3MBI, TUIONIA/1b OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMOH mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTU MPaBHIIbHON
MUPaMUJIbI, TEOpEMa O IJIONIaIN yeedeHHOH mupaMuabl. [lonsatue 06 oobeme. OObeM mupamMuIbL,
IIPU3MBL.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOLWIAIsIMH IOBEPXHOCTEH,
00beMaMu MOAOOHBIX TE.

111.8.3. Conepxanue oOyuenus B 11 kiacce.



111.8.3.1. Tena BpamieHus.

[{unuHapuyeckas MOBEPXHOCTh, OOpasylole LUIMHIPUYECKON IOBEpXHOCTH, OCh
UWIMHIPUYECKON ToBepXHOCTH. LIimHAp: ocHOBaHMSA M OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb, IUIOIA/Ib OOKOBOM U IIOIHOM MOBEPXHOCTH.

KoHnveckast MOBEpXHOCTb, 00pa3yrolue KOHHYECKOW IOBEPXHOCTH, OCh W BEpIIMHA
KOHHUeCKol moBepxHocTU. KoHyc: 0cHOBaHME U BepIInHa, 00pa3yromast ¥ 0Ch, IO b OOKOBOI
U TIOJHOW TMOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasylollue M BbICOTA, OCHOBAHUS U OOKOBas
MTOBEPXHOCTb.

Coepa n map: uHeHTp, paauyc, AUaMeTp, IUIOLIA]b I[OBEPXHOCTH cdepsl. B3aumHoe
pacnonoxeHnue chepsl U MIOCKOCTH, KacaTeJbHas TNIOCKOCTh K cepe, mIomaas cepsl.

I/1306pa>KeHHe TCJI BpalllCHUS Ha IIJIOCKOCTH. P A3BCPTKA MUJIIMHAPA U KOHYCA.

KomOuHanmu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHHMK, ONHCAHHBIA OKOJIO
cdepsl, cdepa, BiMcaHHAs B MHOTOTPAHHHK, WJIH TEJIO BPAILICHHS.

[Tonsatue o006 o6wveme. OcHOBHBIE CBOiicTBa 00BeMOB Tel. Teopema 00 oObeMme
MPSMOYTOJIBHOTO MapaieNienuiesa u cieacTBus u3 Hee. O0beM MWIMHIPA, KoHyca. O0beM mapa
Y TIJIOIAIE CHEpPHI.

[Tomo6Hbie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMAIASIMU TOBEPXHOCTEH,
o0beMaMu TOIOOHBIX Tell.

Ceuenus mwiuHApa (MapauieNbHO W TEPICHAUKYISIPHO OCH), CEUEHHUs KOHyca
(mapasienbHOE€ OCHOBAHUIO U MIPOXOJAIIEE Yepe3 BEPIIMHY ), CEUSHHUSI 11apa.

111.8.3.2. BeKTOpbI M KOOPAUHATHI B IPOCTPAHCTBE.

BexTop Ha MI0cKocTH U B npocTpaHcTBe. CI0XKEHHE U BHIYMTAHUE BEKTOPOB. YMHO)KEHUE
BEKTOpa Ha 4ucio. PasmoikeHue BEKTOpa IO TpPEM HEKOMIUIAHAPHBIM BekTopam. IIpasuio
napasuienenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII ACUCTBUN C BEKTOPAMU.
[IpssmoyronbHast cucrtema KoopauHar B mpoctpaHcTBe. Koopaunartel Bektopa. IIpocreiimue
3aJa4d B KOOpAMHATax. Yron Mexay BekropaMu. CKalspHOE IIPOM3BEICHHE BEKTOPOB.
Boeruncnenue ymioB Mexay NPsIMBIMH M IUIOCKOCTSAMH. KOOpIMHATHO-BEKTOPHBIM METOA NpHU
pEeLICHUU TEOMETPUYECKUX 3a1ad.

111.8.4. Tlnanupyemble mpeIMETHbIE pe3ylabTaThl OCBOEHUs (enepanbHOil paboueit
nporpammel yueOHoro kypca "[eomerpus" Ha 0a30BOM ypOBHE Ha ypOBHE CPEIHEr0 OOIIEro
O6pa3OBaHI/I$I OpPUCHTHPOBAHbBI Ha JOCTHXXCHUC YPOBHA MaTeMaTH4e CKOM rpaMOTHOCTH,
HEOOXOIMMOTO ISl YCIIEUTHOTO PEUICHUS 3a/1ad B peajbHOM KU3HHU M CO3IaHNE YCIOBHU [T HX
OOIIEKYIBTYPHOTO Pa3BUTHSL.

111.8.4.1. [IpenMeTHBIE pe3yabTaTHI IO OTIEIBHBIM TeMaM yueOHoro kKypca "Teomerpus". K
koHITy 10 K1acca oOydaromuiicst HayIuTCs:

ONCpUPOBATH ITOHATHUAMMU: TOYKA, IIPAMaAA, IIJIOCKOCTDb,

HpI/IMeHHTB AKCHUOMBI CTepeOMeTpI/II/I U CJIICACTBUA U3 HUX HpI/I peH_IeHI/II/I FeOMeTpI/I‘{eCKI/IX
3a/1a4;

OIICPpUPOBATH TOHATUAMU: IAPAJIJICITIbHOCTD U IICPIICHAUKYIIAPHOCTD IIPAMBIX U HHOCKOCTefI;



KJIaCCU(UIIMPOBATh B3aUMHOE PACIIOIIOKEHUE IPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

OIlepUPOBATh MOHATUAMMU: IBYTPaHHBIHN yroJ, FpaHu ABYTPAHHOTO YIa, pedpo ABYTpaHHOTO
yIJia, IMHEHHBIN yToJ IByTPaHHOIo yIvia, IpagyCcHas Mepa JBYIPaHHOIO yIUIa;

OIICpHUPOBATH IIOHATUAMU. MHOT'OI'PAHHUK, BBIHYKJIBII;'I u HGBBIHYKJIBII;'I MHOT'OT'paHHUK,
QJICMCHTBI MHOTOI'PaHHUKA, HpaBHHLHLIﬁ MHOT'OI'PaAHHHUK;

pacrno3HaBaTh OCHOBHBIE BHJbl MHOTIOTPAaHHUKOB (IMpaMHIa, MpPU3Ma, IPSIMOYTOJIbHBIN
napasuiesienurme, Kyo);

KJIaccU(UIMPOBATH MHOTOI'PAaHHUKH, BEIOMpasi OCHOBAHUS JUTs KJIaccu(UKAUK (BBITYKIIbIE
1 HCBBIITYKJIBIC MHOTOI'PAHHUKH, ITPABUJIBHBIC MHOTOTPAHHWUKHU, NIPAMBIC U HAKIIOHHBIC ITPU3MBI,
napaJijiesienumneanl);

OIICPUPOBATH IMOHATHUAMU: CCKYILIAd IMJIIOCKOCTb, CCHCHUC MHOI'OI'PAaHHHUKOB,
OOBSCHATH MMPUHIHIIBI TIOCTPOCHUSA CC‘-ICHI/II\/JI, HCIOJIb3YS MCTOJ CJIICIOB,

CTPOUTHh CEYEHUSI MHOTOTPAHHUKOB METOJOM CJICJIOB, BBIMOIHATH (BBIHOCHBIE) IIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a4a4u Ha HAXOKJACHUC I'COMCTPUICCKHUX BCIIMYUH 10 06pa3uaM HJIN aJITOpUTMaM,
OPUMCHAA M3BCCTHBIC aHAJIMTUYCCKHUC MCTOABI NPU PCHICHUU CTAHAAPTHBIX MAaTCMATHYCCKUX
3aJa4 Ha BBIYUCICHHC paCCTOHHI/Iﬁ MCXKIY ABYMs TOYKaMH, OT TOYKH 0 HpﬂMOﬁ, OT TOYKH OO
TINIOCKOCTHU, MCIKAY CKPCHIUBAIOMIUMUCS IPAMbBIMU

pelaTh 3aa4u Ha HaX0)KJIEHUE T€OMETPUUYECKUX BEJIMYMH 10 00pa3liaM WK ajilrOpUTMam,
IIPUMEHSAS. U3BECTHBIC aHAJIUTUYECKUE METOABI IPU PEIICHUH CTAHIAPTHBIX MaTeMaTH4eCKUX
3ala4 Ha BBIYUCJICHUE YIVIOB MEXIY CKPEIIMBAIOIIMMUCA MPSAMBIMU, MEXIY IPSIMOU U
IJIOCKOCTBIO, MEXAY IIJIOCKOCTSMHU, IBYTPAHHBIX YITIOB;

BBIUUCIIATH OOBEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MHUpaMua) C
npuMeHeHneM (GOpMYIT, BEIYUCIISITh COOTHOLIEHUS MKy TUIOIIAIIMU TTIOBEPXHOCTEH, 00beMaMu
MOT0OHBIX MHOTOTPAHHUKOB;

ONEepPUPOBATh TMOHATUSAMHU: CHUMMETPHUsI B HPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTb
CUMMETPUH, IICHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI;

M3BJIEKaTh, MPEe0OPa30BbIBATE U WHTEPHIPETUPOBATH WH(POPMAILIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTekax U PUCYHKaX;

MNPpUMCHATb TI'COMCTPHUUYCCKUC (1)aKTBI Al peHICHUA  CTCPCOMCTPUYCCKUX  3ajay,
npeanoaratommux HECKOJIbKO MAaroB pCHiCHUs, C€CJIU YCJIIOBUA MPUMCHCHUA 3aJlaHbl B SIBHOM

(opme;

MMPUMCHATDH HpOCTCﬁIHPI@ NporpaMMHBIC CpPEACTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTCMBI ITPU PCIICHUUN CTCPCOMECTPHUUCCKUX 3a/1aY;

IIPUBOJIUTH TNPHUMEPHl MAaTeMATHYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE U IKU3HH,
Pacrio3HaBaTh IIPOSBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

MNPUMCHATH IMOJYUYCHHBIC 3HAHHWSA Ha IMMPAKTHUKC: AHAJIU3UPOBATH PCAJILHBIC CUTyallUHd H
IIPUMCHAITH HN3YUCHHBIC IIOHATUA B mponecce IIOUCKa PCIICHUA MaTEMaTU4YCCKH



chopMyIMpOBaHHOW MPOOJIIEMbI, MOJIEIUPOBATh pealbHbIE CUTyallUM Ha fA3bIKE TI'€OMETpHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJEIH C UCIOJIh30BAHUEM T€OMETPUUYECKUX TOHATUNH U TEOpeM,
amnmnapara ajare0opbl, penarb IpakTHUYEeCKUe 3a7a4l, CBA3aHHbIE C HAX0XK/ICHUEM T€OMETPUUECKUX
BEITUYMH.

111.8.4.2. [IpenMeTHBIE pe3yabTaThl [0 OTIEIBHBIM TeMaM yueOHoro kypca "eomerpus". K
koHIy 11 Kytacca 0Oy4aromuicst HayYuTCS:

OTIEPUPOBATH MOHATUIMH: IIMHIPUIECKAs TOBEPXHOCTh, O0OPA3yIOIINE IUINHIPUIECKOM
MOBEPXHOCTH, IWJIMHJP, KOHUYECKas MOBEPXHOCTh, OOpa3yIolIue KOHUYECKOW MOBEPXHOCTH,
KOHYC, cheprudecKkas OBEPXHOCTh;

pacro3HaBaTh Tela BpaleHus (LUIMHAP, KOHYC, cdepa u map);
OOBSACHATH CIIOCOOBI MOTyYEHHs TENl BpallleHMS;
KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHHE C(Eepbl U TUNIOCKOCTH;

OIICPHUPOBATH IMOHATUAMMU: HI&pOBOfI CCIMCHT, OCHOBAaHHEC CE€IrMCHTA, BBICOTA CEIMCHTA,
maPOBOﬁ CHOﬁ, OCHOBAHHC IIAPOBOIO CJI0s, BBICOTA IIAPOBOT'0 CJIOA, HIaPOBOﬁ CCKTODP;

BbIYUCIIATH 06’beMBI n Iiomaau HOBerHOCTeI\/‘I TCJI BpallCHUSA, I'COMCTPUUCCKUX TCI C
pUMEHEHHEM (hOpMYIT,

OTIepUPOBATh MOHITUSIMHA: MHOTOI'PaHHUK, BIMCAHHBIHN B cepy U OMUCAHHBIN OKOJIO Cephl,
ctepa, BMCcaHHAs B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS;

BBIYUCIIATE COOTHOIICHUA MCKAY INIOMAAIMN HOBerHOCTef/'I u o0beMaMHu HOI[O6HI>IX TCII,

n300paxarb u3ydyaemble (QUTYpbl OT PyKH M C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PHUTYp: BHI
CBEpXY, COOKY, CHU3Y, CTPOUTb CEYEHUS TeJl BPaIllEHUS;

U3BJIEKaTh, UHTEPIPETHUPOBATh U NPe0oOPa30BbIBATH MH(GOPMALUIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeXax 1 PUCYHKaX;

OTIEPUPOBATh MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIONHSATH IEHCTBUS CIIOKEHHUSI BEKTOPOB, BBIYUTAHHS BEKTOPOB U YMHO)KEHUS BEKTOpa Ha
YUCII0, O0BSACHATH, KAKUMH CBOMCTBAMHM OHH 00J1aal0T;

IMPUMCEHATH IIPaBUJIO MAapaIJICICIIUIICAA,

OIICPHUPOBATL NOHATHAMH: ACKAPTOBBI KOOPAWHATBI B MPOCTPAHCTBE, BCKTOpP, MOAYJIb
BCKTOpPA, PAaBCHCTBO BECKTOPOB, KOOPAWHATHI BCKTOPA, YIOJ MCXKAY BCKTOpaMH, CKaJIAPHOC
IIPOU3BCACHUEC BEKTOPOB, KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI;

Haxo4uTb CYMMY BCKTOPOB W IPOU3BCACHUC BCKTOpPA HA YHUCJO, YIOJI MCKIAY BCKTOpAMH,
CKaJIApHOC MPOU3BCACHUC, PACKIAAbIBATL BEKTOP MO ABYM HCKOJUIMHCAPHBIM BCKTOPAM;

3a1aBaTh IJIIOCKOCTh YPAaBHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOpAWHAT,

MNPpUMCHATH TCOMETPUUCCKUC q)aKTBI UL pelieHud  CTCPCOMECTPUUYCCKHUX  3a1ay,



ImpearojararommnuXx HECKOJIBKO MIAaroB pCeHICHUS, €CJIN YCIIOBHA IMPUMCHCHUA 3aJlaHbl B SIBHOU
opme;

peliarh MpOCTEHIue TeOMETPHUUCCKUE 3a/1aul Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a;

pemarb 3adadyd Ha J0Ka3arcIbCTBO MATEMATUYCCKUX OTHOILIEHUH U HaXOXXIACHHC
TCOMECTPUUCCKUX BCIIMYUH I10 06pa3uaM WA aJIrOpUuTMaM, NMPUMCHAA U3BCCTHBIC MCTOABI ITPpH
PEIICHUU CTAHJAPTHBIX MAaTEMAaTUUCCKUX 3a1a4,

MMPpUMCHATDb HpOCTCﬁHIHC MMpOorpaMMHBIC CpEACTBA MU JJICKTPOHHO-KOMMYHHKAIIMOHHLBIC
CHUCTCMBI ITPU PCIICHUUN CTCPCOMCTPHUUCCKUX 3a/1a4;

IIPUBOIUTh TNPHUMEPHl MAaTeMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJIE U KU3HH,
pacro3HaBarh MPOSBICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE;

MPUMEHSTh MOJYYCHHBIC 3HAHUS HA MPAKTHKE: aHAIM3UPOBaTh pealbHbIC CUTYalluu U
NPUMEHATh  W3YYEHHBIE TIOHATHUS B  TMPOIECCe TOWCKAa pEHICHUS  MaTeMaTU4eCKu
chopMyIHpoBaHHOW MPOOJIEMBbI, MOJEIUPOBATH pealbHbIE CHUTyallUM Ha f3bIKE T'€OMETPUH,
HCCIIE0BATh MOCTPOEHHBIE MOJIEIN C HMCIOJIB30BAHUEM T'€OMETPUUYECKUX MOHITHI U TEOpeM,
amnmapara ajareOpsl, pelarb IPakKTHIYeCKUe 3aa4H, CBA3aHHBIC C HAX0XKICHUEM T€OMETPUYECKUX
BEJIMYHH.

111.9. ®epepanbHaa paboyas nporpamma y4yebHoro Kypca "BepoATHOCTb U
cTaTucTuka".

111.9.1. IloscuuTennrHas 3aIMcKa.

111.9.1.1. VYuebnniii xypc "BeposTHocTh M cratucTHKa" 0a30BOr0 YPOBHS SIBISIETCS
MPOJODKEHUEM M PA3BUTHUEM OJHOMMEHHOTo y4eOHOro Kypca 0a30BOro ypoBHSI OCHOBHOTO
oOmiero oOpa3oBaHMsl. Y4eOHBIH Kypc HpeaHa3HauyeH Uil (OPMHUPOBAHUS y OOYyYaroLIUXCs
CTaTUCTUYECKON KYJIBTYpPhl M IOHUMaHMsI POJIM TEOPHUH BEPOATHOCTEM KaK MaTeMaTH4€CKOIO
MHCTPYMEHTA JJIsl U3Y4YeHMs CIIydailHbIX COOBITHI, BeIWYMH M mpoueccoB. llpu mnsyuenun
yueOHOro Kypca oOoramarorcs MpeJICTaBIeHUs OOYyYarolIMXCsli O METOAaX MCClIe0BaHus
M3MEHUYMBOTO MHpa, Pa3BHBAETCS IMOHMMaHUE 3HAUUMOCTH U OOIIHOCTH MAaTeMaTHYeCKHUX
METOZIOB TO3HAaHHS KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO €CTEeCTBEHHO-HAy4YHOI'O
MHPOBO33PEHUS.

111.9.1.2. Coneprkanue y4eOHOTO Kypca HAIPaBIEHO HA 3aKPEIJICHHE 3HAHUH, TTOTyYEeHHBIX
IIPY U3YYEHHUH Kypca Ha ypOBHE OCHOBHOTO OOIIETo 00pa30BaHusl, U Ha pa3BUTHE IIPEICTaBICHUN
0 CITy4YaifHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIy HUMHU Ha BOXKHBIX TIPUMEPAX, CEOIKETHI KOTOPBIX
MOYEPITHYTHI U3 OKpY’Karolero Mmupa. B pesynprare y oOydarommxcsi J0IKHO CHOpMUPOBATHCS
NpeACTaBlIeHUEe O HauOoliee YHOTPEOUTENbHBIX M OOMIMX MaTeMaTHYeCKHX MOJCIX,
UCIIOJIb3YEMBIX  JUISi  ONMHCAaHUsl AHTPOIIOMETPHYCCKUX W JeMOTpaHuuecKuX  BEIUYHH,
NOTPEUIHOCTEH B Pa3jIMYHOIO poOJa M3MEpPEHUsX, IUTEIBbHOCTH O€30TKa3HOW paboThI
TEXHUUYECKHUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUI U MPOLIECCOB B OOIIECTBE.

111.9.1.3. B COOTBETCTBHMH C YyKa3aHHBIMH IIEJsIMH B CTPYKType YydeOHOro Kypca
"BepoATHOCTh U CTAaTHCTUKA" I YPOBHS CpEAHEro o0Iiero oopasoBaHus Ha 0a30BOM YpPOBHE
BBIZICTICHBI  CIICAYIONINE OCHOBHBIC CcoONepKaTelibHble JUHUHU: "ChydaiiHble COOBITHS U
BeposiTHOCcTH", ""CrydaiiHble BETMYMHBI U 3aKOH OOJIBITUX uncen'.

111.9.1.4. Baxnyio yacTh y4eOHOro Kypca 3aHUMAeT H3y4YE€HHE TI'€OMETPUYECKOTO H
OMHOMHUAJBHOTO paclpeleieHuii ¢ 3HAKOMCTBO C UX HENpPEphIBHBIMU aHAJOraMH -



ITOKa3aTCJIbHBIM U HOPMAJIbHBIM PACIIPCACIICHUAMM.

111.9.1.5. Conepxanue nuauu "CiyyaiiHble COOBITHS M BEPOITHOCTU" CITY>KUT OCHOBOH ISl
(hopMHUpOBaHUS TPEJCTABICHUN O pacIpeeICHUH BEPOATHOCTEH MEX Ty 3HAYCHUSIMH CITydaifHBIX
BEJIMYMH, a TAaKKe ATa JIMHUSA HEoOXoauMa Kak 0a3a A M3yuyeHHUs 3aKoHa OOJbIIMX 4Yucel -
(GyHIAMEHTaJIbHOTO 3aKoHa, JeHCTByIoIero B MpHpoae U OOIIeCTBE U HMEIOIIEro
MareMaTudeckyro Gpopmanmnzanuo. CaM 3aKoH OONBIINX YHCEIN MpeIaraeTcs B 03HAKOMUTEIbHON
(dhopMe ¢ MUHUMaJIbHBIM HCIIOJIb30BAaHUEM MAaTEMAaTUYeCcKoro opmainsma.

111.9.1.6. Tempbl, CBsI3aHHBIE C HENPEPHIBHBIMU CIyYaHBIMU BEJIMYMHAMHU, AKIIEHTUPYIOT
BHMMaHHE OOYYaIOIIUXCS Ha ONHCAHUM W U3YYEHUU CIY4YalHBIX SBJICHHA C TMOMOIIBIO
HenpepbIBHBIX (QyHKIMH. OCHOBHOE BHUMAHUE YICISIETCS IMOKA3aTeIbHOMY M HOPMaJbHOMY
pacrpeneneHusiM, MPU 3TOM MpEIojiaraeTcs O3HAKOMUTENIbHOE H3y4YeHHe MaTepuaia 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMBIX (PAKTOB.

111.9.1.7. OOmiee uYKMCIO YacOB, PEKOMEHIOBAHHBIX [JIsi HW3Y4YEHHUS y4eOHOTO Kypca
"BepositHocTh 1 cTatuctuka", - 68 yacoB: B 10 kmacce - 34 yaca (1 gac B Heneno), B 11 kiacce -
34 gaca (1 yac B HeZemIO).

111.9.2. Conepxanue o0yuyenus B 10 kiacce.

[IpencraBneHne AaHHBIX C MOMOIIBIO TaOmuiy U auarpamm. CpenHee apudMeTHUYECKOE,
Me/iMaHa, HauOOoJIbIIIee U HAUMEHBIIICE 3HAYCHHUS, pa3MaX, TUCIIEPCHS U CTAaHIapPTHOE OTKJIOHCHHE
YHCIIOBBIX HAOOPOB.

CrnydaifHple DKCIIEPUMEHTHI (OMBITHI) M CIIy4ailHbIE COOBITHSA. DJIEMEHTApHBIE COOBITHS
(ucxompl). BepossTHOCTH citydailHOTO cOOBITHS. BIHM30CTh 4acTOTBI U BEPOSITHOCTH COOBITHI.
ChyJaiiHble ONBITBI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU. BepossTHOCTH cOOBITHIT
B OIIbITax ¢ paBHOBO3MOXHBIMHU 3JIEMCHTAPHBIMU COOBITUSAMM.

Omnepauuu Haja COOBITHSMU: TepeceueHue, OObeAMHEHUE, MPOTUBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opMyna ciioKeHUsI BEPOSITHOCTEH.

VYcnoBHasg BEpOATHOCTh. YMHOKEHHE BEPOSTHOCTEH. J[epeBO CllydyallHOrO AKCIIEPHUMEHTA.
®opmyrna noiaHou BeposiTHOCTU. HezaBrcuMbie cOOBITHS.

Komb6unaroproe npaBuiio ymMHOXKeHHs. llepecTtaHoBku U (akropuan. Yucno coyeTaHui.
Tpeyronpuuk [lackans. ®opmyna 6unoma HerotoHa.

bunapHblif ciayyaiiHbIi ONBIT (MCIBITaHUE), ycIlleX U Heynada. He3aBucHMBble HCIBITAHMS.
Cepusi HE3aBHCHMBIX HCIBITaHMM [0 mepBoro ycmnexa. Cepus HE3aBUCHUMBIX HCIBITAaHUI
bepnymnn.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTei. Jlmarpamma pacnpezeneHus.
[Tpumeps! pactipenienieHuil, B TOM YUCIIe TE€OMETPUIECKOE U OMHOMHUAJIBHOE.

111.9.3. Conep:xanue o0yuyenus B 11 kiacce.

YucnoBble XapaKTEPUCTHKH CIy4YaiHBIX BEIMYMH: MATEMaTHYECKOE OKUIAHUE, TUCIEPCHS
U CTaHJApTHOE OTKJIOHEHHUE. [IpuMephl NpUMEHEHN MaTEMATUYECKOTO OKUAAHM, B TOM YUCIIE B
3aJlayax U3 MOBCEIHEBHOM KU3HU. MaremaTnyeckoe okulaHue OMHApHOM ciyyailHOM BEJIMYUHBIL.
MaremaTn4eckoe OXHMAAHHWE CYMMBI CIy4alHbIX BEIMYMH. MaremaTnyeckoe OXHIaHWE U
JHCTIEPCUs TEOMETPUYECKOTO U OMHOMHUAIBHOTO PACHIPEICTICHUMN.



3aKkoH OOJBIITUX YHCET M €r0 poJib B HayKe, MpUpojae W olmiecTtBe. BrIOOpOUHBI MeTOx
HCCIJIENOBaHUMN.

IIpumepsl HENpPepBIBHBIX CIydalHbIX BEIWYMH. IIOHSATHE O IUIOTHOCTH paclpeneieHus.
3amauu, NpUBOASILKE K HOpMAIbHOMY pacupeenenuto. [lonsTie o HopMaabHOM pacipeiesieHUH.

111.9.4. IIpenmeTHBIE pe3ylbTaThl OCBOEHHUS yueOHOTO Kypca "BeposTHOCTh U cTarucTuka'
Ha 0a30BOM ypOBHE Ha YPOBHE CPEIHEro o0LIero o0pa3oBaHUsl OPUEHTUPOBAHbI HAa JOCTHKEHUE
YpOBHS MaTeMaTH4YE€CKOM I'PaMOTHOCTH, HEOOXOIMMOIO JUIsl YCHEIIHOIO peUIeHHs 3ajad U
po6seM B peabHOM JKHU3HHU, U CO3/IaHHE YCIOBUN sl UX OOLIEKYJIBTYPHOTO Pa3BUTHS.

111.9.4.1. IIpenmeTtHbIe pe3ynbTaThl O OTJACIBHBIM TeMaM yueOHOTo Kypca "BeposTtHocTh
u craructuka". K koniy 10 kmacca oOygaronuuiicss HayYuTCs:

quTaTb U CTPOUTH Ta6J'II/H_IBI Hu AuarpaMmbl;

OIICPHUPOBATHL MOHATUAMU: CPCAHEC apI/I(bMeTI/I‘-ICCKOC, MEauaHa, HaH6oanee, HaMMCHBIICC
3HAYCHUC, pasMax MaCCrBa YHUCJIOBBIX JAaHHBIX;

ONEpPUPOBATh TMOHATUSAMHU: CIy4YalHBIM SKCIEpUMEHT (OMBIT) U CiIy4ailHOe coObITHE,
3JIEMEHTAapHOE COOBITHE (JEMEHTApHBIA MCXO) CIYYailHOTO OIBITA, HAXOAUTh BEPOSITHOCTH B
OMBITAaX C PAaBHOBO3MOXKHBIMH CIy4YalHBIMU COOBITHSIMHM, HAXOAUTh U CPABHUBATh BEPOSTHOCTH
COOBITUI B M3YUYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX;

HAXOIUTh U (HOPMYIHPOBATH COOBITHS: TIEpeceueHre W OObEeIMHEHHE TaHHBIX COOBITHH,
COOBITHE, TPOTUBOIIOIIOKHOE JaHHOMY COOBITHIO, IIOJIB30BAThCS JaUArpaMMamu Diiiepa H
(hopmyIolt ClIOKEHHUST BEPOATHOCTEH TTPU PEIICHUH 3a/1a9;

OIICPpHUPOBATL IMOHATHUAMU: YCIIOBHASA BCPOATHOCTb, HCE3aBHUCHMBIC CO6BITI/I$[, HaXO0OUTb
BCPOATHOCTH C ITIOMOIIBIO ITpaBUjia YMHOXCHUA, C IIOMOIIBIO ACPCBA CJIy‘-I&ﬁHOFO OIIbITA,

MPUMEHSITh KOMOMHATOPHOE MPAaBUJIO YMHOXKEHHUSI [TPU PEILICHUH 3a]1a4;

ONEepUpPOBATh MOHATUAMMU: UCIIBITAHUE, HE3aBUCUMbIE UCIIBITAHMS, CEPUS UCTIBITAHUH, yCIIEX
U HCylda4ya, HaXOAWUTb BCPOATHOCTU CO6BITI/H>'I B CCpHUH HE3aBHCHMBIX HCOBITaHUN A0 MEpBOIoO
ycrexa, HaXOUTh BEPOSITHOCTH COOBITHI B CEPUH UCTIBITaHUH bepHymu;

OIIEPUPOBATh MOHATHIMU: CIy4aliHasi BEIMYMHA, paclpe/ie/ieHIe BEPOATHOCTEH, TuarpaMma
pacnpeeneHus..

111.9.4.2. TlpenmeTHBIE pe3yJIBTAThI IO OTNIEIBHBIM TeMaM yueOHOTO Kypca "BepositHoCTh
u craructuka". K xoniy 11 kinacca oOyyaronuiicst HayquTCs:

CPaBHUBATb BEPOSATHOCTH 3HAYEHUM CIIy4ailHOM BEIMYUHBI II0 PACIPEICICHUI0 WIH C
IIOMOIIBIO THArPaMM;

OMEpPUPOBATh TMOHSATHEM MAaTEMATUYECKOTO OXHUAAHUSA, MPHUBOAUTH MPHUMEPHI, Kak
MIPUMEHSAETCSI MaTeMaTUYECKOE OXKUJAHUE CIIy4ailHOM BEJIMYMHBI, HAXOJIUTh MaTeMaTH4eCKOe
OXKUJAHUE IO JAaHHOMY paclpeeseHUIO;

HMCETb NPCACTABJICHUEC O 3aKOHC OOJIBIINX YHUCCII,
HUMETh NPCACTABJICHUEC O HOPMAJILHOM PACIIPCACIICHUN.

111.10. B denepanbHbIX U pEervOHAJBHBIX MPOILEAYpaxX OLIEHKH KadecTBa OOpa3oBaHUS



HCIIONB3YyeTCs epeueHb (KoauguKaTop) pacupeneeHHbIX 0 KjaccaM MPOBEPSIEMbIX TpeOOBaHUH
K pe3yjJbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl CpPEIHEro OoOIIero
00pa30BaHUs U DIIEMEHTOB COJIEPIKAHUS TI0 MAaTEeMaTHKe.

Tabmuna 11
[IpoBepsiembie TpeOoBaHMsI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBarenbHOM mporpamMmsl (10 kmacc)
Kon [IpoBepsiemble IpeIMETHBIE PE3YIBTAThl OCBOEHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbHOM MPOTPaMMBI CpeTHEr0 0011ero 00pa3oBaHms
pe3yabrara
1 Hucna 1 BBIYMCICHUS
11 OnepupoBarh NOHATUSMHU: PaLUOHAIBHOE M JEWCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JA€CITUYHAs APOOb, TPOLEHTHI
12 BoimonusaTe  apudMeTHueckue  Omepanudd € palMOHAJIbHBIMHU U
' JEHCTBUTEIbHBIMU YU CIIAMU
13 BrInmonHsATE MpuOIMKEHHBIC BRIYUCICHUS, UCTIONB3Ys TPaBUIa OKPYIJICHHS,
' JieNaTh IPUKUJIKY U OLIEHKY pe3yJbTara BhIUMCICHUN
OnepupoBarh MOHSATUSMU: CTENEHb C LIEJBIM MOKa3aTeleM, CTaHJIapTHas
14 dbopma 3amucu JIEHCTBUTENBHOIO YHCIa, KOPEHb HATypajdbHOW CTEIEHH;

UCIOJIB30BaTh MOAXOMAIIYI0 (popMy 3amucH JEHCTBUTENBHBIX YUCEN IS
pelIeHus MPaKTUYECKUX 3a/1a4 U NTPEJCTaBICHUS JAHHBIX

OnepupoBarh NOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJILHOTO YIVIa;
1.5 UCTONb30BaTh  3alMCh  MPOM3BOJIBHOIO  yIa  uyepe3  OoOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKINU

2 YpaBHEHHS 1 HEPABEHCTBA

OrnepupoBaTh MOHATHSMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOC,
2.1 palroHaIbHOE, HWppalioOHaAIbHOE YpaBHEHUE, HEPAaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHUE

BrimonusaTe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUH U pelaTh
TPUTOHOMETPHUUYECKUE YPABHEHUS

2.2

BoinonHATe peoOpazoBaHus LENbIX, PAMOHAIBHBIX U HUpPPallMOHATIBHBIX
23 BBIPQXCHUM M peEIlaTh OCHOBHBIE THIIBI LEJBIX, PAlUOHAIBHBIX U
HpPALMOHAJIBHBIX YPABHEHHI U HEPABEHCTB

[IpuMeHATh ypaBHEHUs M HEPABEHCTBA U1 PELICHHUS MaTeMaTU4eCKHX

24 . .
3aaa4 U 3a71a4 U3 pasiiIn4HbIX obnacreit HAyKH U p€aJIbHOU JKU3HU

MopnenupoBaTh peasbHble CUTyallUd Ha s3bIKE aiureOpbl, COCTaBIATh
2.5 BBIPA)KCHUS, YPAaBHEHHUsI, HEPABCHCTBA 110 YCJIIOBUIO 3a1a4yu, MCCIENOBATh
MOCTPOCHHBIE MOJIENU C MCIIOIb30BAaHUEM alIapara ainreopsl

3 OyHKIUH U TpadUKu




OnepupoBarh NOHATUAMH: QYHKIHMS, CIIOCOOBI 3a1aHUs PyHKLINUU, 001acTh

3.1 ompefeNeHNus M MHOXECTBO 3HaueHUN ¢yHKuuu, rpaduk (yHKIUH,
B3aMHO oOparHble (PyHKIIUN
39 OnepupoBarh TOHATUSIMU: YETHOCTh M HEYETHOCTh (YHKIHH, HYIH
' (YHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIHN TSI peIIeHUs ypaBHEHUT
34 CrpouTth 1 unTarh rpadvKu JUHEHHON (DYHKIIMH, KBAAPATUIHOW (PYHKITUH,
' CTETIEHHOHN (YHKIIMH C [EJIBIM MOKa3areieM
Ucnons3oBath Tpaduku (QyHKIUH I8 WCCIETOBAHUS TPOIECCOB H
35 3aBUCHMOCTEH TIPU DPEIICHUM 3a7ad W3 JIPYTUX YUEOHBIX MPEAMETOB U
' peanbHOW  KHM3HHU, BBIpaXaThb (GOpPMYJIaMHU  3aBHCHUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana maremarnyeckoro anajinsa
41 OnepupoBarh TMOHSATHUAMH: TIOCIEIOBATEILHOCTh, apupMeTHYeCKas W
' reoMeTpuyecKkas mporpeccuu
49 OnepupoBarh MOHATHSAMHU: OECKOHEUHO YOBIBaIOIasi TeOMETpUYecKas
' mporpeccusi, cymma 0€ CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTPECCHH
43 3a1aBarh MOCISAOBATCIALHOCTH PA3IMYHBIMU CITOCOOAMH
44 Hcnonp30BaTh CBOWCTBA MOCJIEAOBATEIBHOCTE M MPOrPECCH A
' pelIeHrs peabHbIX 3a/1ad MPUKIAIHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OmnepupoBarh MOHATUSIMU: MHOXKECTBO, ONIEPAIIUU HAJl MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBINM —ammapar JUis OMHCAHUS
5.2 peabHBIX MPOIECCOB U SBICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTHX YICOHBIX
MpeIMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEAeNieHHWEe, Teopema,  CJEJICTBUE,
' JI0Ka3aTeIbCTBO
6 Teopust BEpOATHOCTEN U CTAaTUCTUKA
6.1 Uwurtark U CTPOUTH TAOJHUIIBI H TUATPAMMBI
6.2 OnepupoBarh  MOHATUSIMU:  CpeqHee  apuMeTHyeckoe, MeauaHa,
' HauOoblllee, HAaMMEHbIIIee 3HAYCHHEe, Pa3MaxX MacCHBa YUCIOBBIX JAHHBIX
OnepupoBarh MOHATUSAMU: CIYHYaWHBIN SKCIIEPUMEHT (OMBIT) U CIy4aiiHOe
COOBITHE, 3JEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXOM) CIydaifHOTO
6.3 OTBITa; HAXOAUTh BEPOSTHOCTH B ONBITAX C PaBHOBO3MOKHBIMU
CIIy4alilHBIMHM COOBITHSIMH, HAXOJUTh U CPAaBHUBATH BEPOSTHOCTU COOBITUIN
B M3YYCHHBIX CITYYaiHBIX SKCIIEPUMEHTAX
6.4 Haxomute u QopMmynupoBaTh COOBITHS: TepecedyeHHe H OObEAMHEHHE

JTAHHBIX COOBITHUH, COOBITHE, TPOTHUBOMOJIOXKHOE ITaHHOMY COOBITHIO;




MOJIb30BaThCs AMarpaMMaMy Jisiepa v GopMyIoi CI10KEHHS BEpOSTHOCTEN
IIPY PELICHUH 3aa4

OHCpHpOBaTL MOHATUAMU: YCIIOBHAA BEPOATHOCTD, HC3ABUCUMBIC COGBITI/IH;

6.5 HaxOAWTh BEPOSTHOCTH C IMOMOIIBIO MPaBHJIa YMHOXEHHS, C MOMOILIBIO
JIepeBa CIy4ailHOTrO ONbITa
6.6 [IpuMeHSTh KOMOMHATOPHOE MPABWIIO YMHOKEHUS TIPU PEIICHUH 3a]1a4
OnepupoBarh MOHATHUSAMU: MCIBITAHHE, HE3aBUCUMBIE HCIBITAHMS, CEpUs
6.7 WCIBITAHUM, YCTIEX U Heyaaya,; HaXOJUTh BEPOSTHOCTH COOBITUH B CEepHUH
' HE3aBUCHUMBIX HCIIBITAHWN JI0 TEPBOTO yCMeXa, HAXOAWTh BEPOSTHOCTH
coOBITHI B cepuu ucnbiTaHuil bepuymm
6.8 OnepupoBarh MOHATUSMHU: CiIy4yailHas BEJIUMYUHA, PACIPEICIICHHE
' BEPOSITHOCTEH, TMarpaMma pacrpeaeseHus
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSIMH: TOUYKA, IIPSMas, TIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHUH M CIEACTBUS U3 HUX IPH PEIICHUH
' FeOMETPUYECKHX 3a/1a4
73 OnepupoBarh NOHATUSMHU: NAPALIEIBHOCTh U MNEPIEHAUKYISIPHOCTD
' MPAMBIX U IUIOCKOCTEN
74 KnaccudumupoBarh B3aUMHOE PACIIONIOKEHUE TMPSAMBIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBarh NOHATUSMU: JIBYIPAaHHBIM YIOJ, TPAHU JIByTPAHHOIO yIva,
7.5 pedpo ABYTpaHHOTO yIa, JTMHEHHBIM Yron ABYTPAHHOTO YINA, TpalycHas
Mepa JIByTpaHHOTO yTiia
76 OnepupoBarTh TOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIA
' MHOTOI'PaHHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IPABUIIbHBIII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMHa, MpHU3Ma,
' MIPSMOYTOJIBHBIN TIapaJuIeTIeue], Ky0)
KnaccudumupoBarb ~ MHOTOTpAaHHUKH,  BBIOMpass  OCHOBaHUSA  JJIA
7.8 KJ1acCU(pUKauu (BBITYKJIbIe U HEBBIMYKIIbIE MHOTOTPAaHHUKH, IIPaBUIIbHBIE
MHOTOI'PaHHMKH, IPSIMbIE U HAKIIOHHBIE MPU3MBbI, TapaJlICICIUIIEbI)
7.9 OnepupoBarh NOHATUAMU: CEKYIIas INIOCKOCTh, CEU€HUE MHOTOI'PAHHUKOB
710 OOBSICHATH NPUHIUIIBI IOCTPOCHUS CEUEHUM MHOTOTPAHHUKOB, UCTIOIb3YS
’ METOJI CJIEJ0B
CrpouTh ceueHHss MHOTOIPAaHHHMKOB METOJIOM  CJEAOB, BBIIOJHATH
7.11 (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y
712 Pemarp 3agaun Ha HaXOXKIEHHWE TEOMETPUYECKUX BEIUYMH MO 00pasimam

wind ajaroputmaM, IMpHUMCHAA HN3BCCTHBIC AHAJIMTHUYCCKUC MCTOAbI IIPpU




peIICHUMN  CTAHAAPTHBIX  MATCMAaTUYCCKUX 3aJa4 Ha  BBIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO
IJIOCKOCTH, MCXKAY CKPCIIUBAIOIIMUMUCS ITPAMBIMHA

Pemare 3agaun Ha HaXOXJAEHHME I'€OMETPUUYECKUX BEJIMYMH 10 0Opa3lam
WY aJITOPUTMaM, IPUMEHSAS W3BECTHBIC AHAIUTUYECKUE METOABI IIPH
7.13 pEeLICHUU CTaHAAPTHBIX MAaTEMATUYECKUX 3a1ad Ha BBIUHCICHUE YITIOB
MEXIY CKPEIIMBAIOLUIUMUCS IPSAMBIMU, MEXKIY NPSIMOM M IIIOCKOCTHIO,
MEXIY IJIOCKOCTSIMH, ABYI'PAHHBIX YIJIOB

Boruncnsate 00beMBbI U MJIOMIAN TOBEPXHOCTEN MHOTOIPAaHHUKOB (IIpH3Ma,
7.14 NUpaMyuzia) ¢ IpUMEHEHHEM (OpMys, BBIUUCIATH COOTHOILICHUS MEKIY
TUTOIIA/SIMUA TTOBEPXHOCTEH, 00beMaMu TOT00HBIX MHOTOTPAHHUKOB

OnepupoBarh MOHATUSMHU: CHUMMETPHUSl B IPOCTPAHCTBE, LIEHTP, OCb U

7.15
MJI0OCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (DPUTYPBI

W3Bnekars, mnpeoOpa3oBBIBATE W WHTEPIPETHPOBATH HHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTypax, NpPEACTaBICHHYIO Ha
YepTekax U pUCyHKax

[IpumensaTs reomerpuueckue (HakThl A PEUIEHUS CTEPEOMETPHUYECKHUX
7.17 3a1a4, MPEANOIaraloliuX HECKOJIbKO IAaroB pELIEHUs, €CIU YCIOBUA
MIPUMEHEHHMS 33JJaHbl B IBHOH (Gopme

[IpuMeHATH HpOCTEHIIME MNPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-
KOMMYHHUKAIlMOHHBIE CHCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

7.18

[IpuBoauTH MpUMEpPHl MaTEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPHUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.19

[IpuMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBATh PEAJIbHbIE
CUTyallM ¥ MPUMEHSATh W3YUYEHHbIE MIOHATHUS B MPOIIECCE MOMCKA PEILICHUs
MareMaTu4ecku c(opMyIUpPOBAHHOM MpoOIeMBbl, MOJIEIINPOBATh pealbHbIe
7.20 CUTyallUM Ha $3bIKE I'€OMETPUHU, HCCIIEN0BATh ITOCTPOECHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHITUM U TEOPEM, anmnapara ajareopsl,
pemars  MPaKkTUYECKUE  3aJadd,  CBA3aHHBIE C  HAXOXKICHUEM
TreOMETPUYECKUX BETNYMH

Tabmuma 11.1

ITpoBepsiemble anmemeHTsI coaepxkanus (10 kiacc)

Kon [IpoBepsiemMblii SIEMEHT COIePKAHUS

1 Yucna ¥ BEIYUCICHUS

Panmonaneubie yncna. OOBIKHOBEHHBIE W JCCATUYHBIE JPOOH, MPOIEHTHI,
OCECKOHEUHBIC TEepUOIUYEcKre JpoOu. ApudmMmeTrHdyeckue omepanuud ¢
1.1 pallMOHAJNBbHBIMU ~ YUCJIAMH,  [pPeoO0pa3oBaHUsl  YHUCIOBBIX  BBIPAKEHUH.
[Ipumenenune npoOeil W TPOLEHTOB MJis pEIICHUs MPUKIAJAHBIX 33734 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHON KU3HU




JlelicTBuTEeNnbHbIE  4Wcla. PanuoOHalbHBIE W UPPAlMOHAJIBHBIE  YHCIIA.

1.2 Apudmernueckue omnepanur ¢ JACHCTBUTEIBHBIMH duciaamMu. [IpuOamkeHHBIC
BBIYHCIICHHS, IPaBUJIA OKPYIVICHHUS, TPUKUIKA U OIICHKA PE3yIbTaTa BEIYUCICHUN
Crenens ¢ nenbM nokasarenem. CranaaprHas ¢opma 3arucu IeHCTBUTEIBHOTO

1.3 yucia. Mcnons3oBanue moaxosmieii GopMbl 3aiCH TEUCTBUTEIBHBIX YUCEN JIJIs
pellIeHrs MPaKTHUECKHUX 3a]a4 U MPEACTABICHUS TaHHBIX

14 Apudmernueckuii KOpeHb HaTypajabHOU cTeneHu. JleldcTBus ¢ apudMeTnuecKuMu

' KOpPHSIMU HaTypajbHOM CTENEeHU
15 CuHyCc, KOCUHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTeHC YUCJIOBOTO apryMeHTa

2 VYpaBHEHHS 1 HEPABEHCTBA

2.1 ToxecTBa U TOXJIECTBEHHbIE IPeoOpa30BaHUs

29 [TpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE

' TPUTOHOMETpUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHue HepaBeHCTBA. MeToj
' WHTEPBAJIOB

2.4 Pemenue nenbix u ApoOHO-pallMOHANBHBIX YPaBHEHUH U HEPABEHCTB

2.5 Pemenue uppalioHanbHBIX YPAaBHEHUN U HEPABEHCTB

2.6 Pemmenue TpuroHoMeTpuuECKUX ypaBHEHUM

27 [IpumeHeHne ypaBHEHHUH UM HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKHX 3aJad U

' 3a[a4 U3 pa3InYHbIX 00JaCTe HayKH U peanbHON KU3HU
3 OyHKIMU U TpaduKu
31 Oynk1us, cnocoObl 3aganus GyHKuU. ['paduk dynkinuu. BzaumHo oOparHbie
’ (byHKIUH
39 OOnacTe ompeneneHUss U MHOXECTBO 3HaueHWH QyHKiuu. Hymm ¢yHknum.
' [IpoMexxyTkr 3HAKOMOCTOSIHCTBA. YeTHbIE U HEUETHBIE (DYHKITUI
33 CrenenHnass (pyHKIMS ¢ HaTypajdbHBIM M IIEJbIM TOKa3zareneM. Ee cBoiicTBa u
’ rpaduk. CBoHCTBa U rpadUK KOpHS N-0i CTENIEHU
34 Tpuronomerpuueckas  OKpPYKHOCTb,  ONpPEIEICHHE  TPUTOHOMETPUYECKHUX
' (YHKIIMI YHCIOBOTO apryMeHTa
4 Hauvaya MaTemarnaeckoro aHaamsa
41 ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCIEI0BaTeILHOCTEH. MOHOTOHHBIE
' MIOCJIEJOBATEIILHOCTH
Apudmernueckas M TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromias
49 reomerpuyeckas nporpeccusi. Cymma 6eCKOHEUHO yObIBaroIleld reoMeTpudecKoi

nporpeccun. @opMmyia CIOXKHBIX MPOLEHTOB. Vcnonb3oBaHHe MPOTrpeccuu s
pelleHus peaslbHbIX 33a]1a4 MPUKIAIHOTO XapaKTepa




MHuoecTBa U JIOTUKA

5.1

MHoOXeCTBO, OIepaluyd HaJl MHOXecTBaMu. Jluarpammbl Oinepa - Benna.
[IpumMeHeHne TEOPETHKO-MHOXKECTBEHHOTO ammapara IJis OMHCAHMS PeabHbBIX
MIPOLIECCOB U SBJICHUM, TIPU PEIICHUM 33/1a4 U3 IPYTUX yUICOHBIX MPEIMETOB

52

Omnpenenenue, TeopeMa, CICACTBHE, JOKA3aTeIbCTBO

Teopus BEepOSITHOCTEN M CTAaTUCTHKA

6.1

[IpencraBnenrie MaHHBIX ¢ TOMOIIBIO Tabmuiy u  jauarpamm. CpenHee
apudmernyeckoe, MenuaHa, HauOoJbIllee W HaMMEHbIIEE 3HAUCHUS, pa3Max,
JIUCIIEPCHS U CTaHIAPTHOE OTKJIIOHEHHE YMCIIOBBIX HAOOPOB

6.2

CrnyuaiiHple SKCHEPUMEHTHI (OMBITHI) W CIy4yailHble COOBITHS. DJIeMEHTapHbIE
coObITHsl (Mcx0mapl). BeposTHOCTH ciydaitHOTOo COOBITHSA. Biu30ocTh YacToTHl M
BEpOSTHOCTH  coObITHM.  CiydaiiHple  ONBITBI € PaBHOBO3MOXXHBIMH
AIIEMEHTAPHBIMH ~ COOBITHSIMH.  BeposTHOCTH  COOBITHII B ONBITaX €
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauuu Haja COOBITUAMHU: TEpeceueHue, OObeAUHEHUE, MPOTUBOIOIOKHBIC
coObITus. JluarpamMmel Ditnepa. @opmyna CI0KEHHS BEPOSITHOCTEH

6.4

Ycil0BHAasE BEpPOSATHOCTb. YMHOXKECHHE BEPOSATHOCTEH. JlepeBo ciaydailHOro
skcniepumenTa. @opmyra moHoM BeposTHOCTH. He3zaBucumMble coOBITHS

6.5

KomOunaropuoe npasuiio ymHoxkeHus. IlepectanoBku u ¢akropuan. Ywucio
couyeranuii. Tpeyronsuuk [lackans. ®opmyna 6unoma Herotona

6.6

bunapHblif ciny4aiiHbI ONBIT (MCHbITaHUE), yclex M Heynada. HesaBucumble
ucnelTanud. Cepusi HE3aBUCHMBIX HCHBITAaHUW 10 nepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITAHUHN bepHym

6.7

Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEM. Juarpamma
pacupenenenusi. Ilpumepsl pacnpeneineHui, B TOM 4YHCIIE€ T€OMETPUYECKOE U
OMHOMHATBHOE

I'eomeTpus

7.1

OcHOBHbIE MOHATHUS CTEpeOMETpuu. Touka, mpsimMasi, IIOCKOCTb, IPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUU U CIIECJICTBUS U3 HUX

7.2

B3aumHOe pacnonokeHue MpsMBIX B IPOCTPAHCTBE: IE€pPECEKAOLIUECS,
napajjiefibHble ¥ CKpelluBaromuecs mpsMble. [lapaminensHOCTh NPSIMBIX U
IJIOCKOCTEM B TMPOCTPAHCTBE: NapajljieibHble TMpsSMbIE B MPOCTPAHCTBE,
MapaJlIeIbHOCTh TPEX MPSIMBIX, MapauIeIbHOCTh MPSAMONW M IUIOCKOCTH. YIVIBI €
COHAIPaBIIEHHBIMU CTOPOHAaMH, YIOJI MEXJAy MpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCT,  TIOCKOCTEH:  TMapajuleNbHbIe  IJIOCKOCTH,  CBOMCTBa
napajuieNbHbIX IuiockocTei. [Ipocreifmme mnpocTpaHCTBeHHBIE (UTYpHI Ha
IJIOCKOCTH: TE€Tpa3p, KyO, mapaienenumes], MoCTPOEHNUE CeUeHU

7.3

[lepneHUKYIAPHOCT NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE MpSMbIE B
MPOCTPAHCTBE, NpsIMbIE MNapaJlIeNbHble M MNEPHEHIUKYIAPHbIE K IUIOCKOCTH,
MPU3HAK TEPHNEHIUKYIIPHOCTH MPSMON U IUIOCKOCTH, TEOopeMa O MpsSMOM




MEPNEHIUKYIAPHON IIOCKOCTH. YIVIBI B IPOCTPAHCTBE: YTOJI MEXIY HPSIMOU U
IUIOCKOCTBIO, JIByTPaHHBIA  YIOJI, JIMHEWHBI yrojd JBYTPaHHOIO  yIvia.
IlepnieHUKyIIAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MHpsAMOW 10  IJIOCKOCTH, Mpoekuus  GUrypsl Ha  IJIOCKOCTb.
[lepneHIUKYIAPHOCTE  IUIOCKOCTEH: MPHU3HAK IEPHEHAUKYIIPHOCTH  JIBYyX
mrockocren. Teopema o Tpex nepneHauKyIspax

IToHATHE MHOTOrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOIOIPAaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEepTKa MHOrorpanHuka. [Ipusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NIPsIMas U HAKJIOHHAs MPU3MbI, OOKOBas U
[IOJIHAsE ~ IIOBEPXHOCTb  IIPU3MBL. [Mapannenenunen,  OpsIMOYTOJIbHBIN
napajuieJienuIe] u ero cpoicrsa. Ilupamuaa: n-yronapHas nupamuja, TpaHd U
7.4 OCHOBAHHE NMUPaMUIbl, OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMU/bI, IPABUIIbHAS
U YCEYEHHas MHpamMHuaa. OJEMEHTbl INpU3Mbl U nupamuzabl. [lpaBunbHbIE
MHOT'OT'PaHHMKH: NTOHATHE NPABUIBHOTO MHOTOI'PAHHMKA, IIPaBUJIbHAS MIPU3MA U
[IpaBWIbHAs NUPaMHIa, NpaBUiIbHAs TPEYrOJIbHAs NUPAMUJA WU IPaBUJIbHBIN
TeTpaylp, KyO. IIpencraBmeHue o NpaBMIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
nozaexasp v ukocay CedeHus MPU3Mbl U TUPAMHU/IbI

CI/IMMeTpI/ISI B IIPOCTPAHCTBE: CHMMCETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
7.5 IIJIOCKOCTH. ONEeMEHTHI CUMMCTPHUH B IHpaMHIaX, IapaJUICIICIIUIICOAX,
IpaBUJIbHBIX MHOI'OI'PAHHHUKAX

Brruucrienue 3eMeHTOB MHOTOTPaHHUKOB: pedpa, nuaroHaid, yrisl. [lnomans
OOKOBOM MOBEPXHOCTH M TOJHOM IOBEPXHOCTU MPSAMOM MNPHU3MBI, IUIOIIATh
OCHOBAaHUH, TeopeMa O OOKOBOHl NOBEpPXHOCTH MpsiMOM mpu3Mbl. Ilmomane

7.6 . .
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABHILHOW NHPAMHUIBI, Teopema o
IJIomaay ycedeHHoW mnupamuibl. [lorstue o6 ob6veme. OObeM NHUpPaMHIBI,
MIPU3MBI
77 [TomoOubie Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIY —IUIOIMIAISIMU
’ MOBEPXHOCTEH, 00beMaMHt MOJOOHBIX TEIl
TabGmuma 11.2
[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBatenbHOM mporpaMmsl (11 kmace)
Kon [IpoBepsiemble IpeAMETHBIE PE3YIbTAaThl OCBOECHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbHOM MPOTPaMMBI CpeTHEr0 0011ero 00pa3oBaHMs
pesyabrara

1 Yucia U BEIUUCIIEHUS

OnepupoBarh MOHATUSAMU: HATYypaJIbHOE, I€J0€ YHCIIO; HUCIOJIb30BaTh
1.1 MPU3HAKK JIETUMOCTH IIEJIBIX YHCEI, Pa3JIOKCHHE YHCIa Ha IPOCTHIC
MHOKUTENHU IS PEelIeHus 3a1a4

1.2 OHepI/IpOBaTL MMOHATHEM: CTCIICHD C pallMOHAJIbHBIM ITOKA3aTCJICM

13 OmnepupoBarh NOHATHAMU: JIoTapu(M YucIa, JeCATUYHBIC U HAaTypaJlbHbIC
' norapudmer




VYpaBHEHMS U HEPABEHCTBA

2.1

[IpuMeHaTh CBOWCTBAa CTENEHW [UII MPeoOpa3oBaHHUS  BBIPAKEHUH,
OTEpUPOBaTh TMOHATUSMHU: IOKA3aTeIbHOE ypaBHEHHWE M HEPaBEHCTBO;
peiiarb OCHOBHBIC THUIIBLI IIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

2.2

BeImonHATE mpeoOpa3oBaHUs BBIPAKEHHUH, COACPIKAIIMX JIOTapu(MBL;
OTEepUPOBATh MOHATHAMU: JOrapupMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
pelate OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPAaBHEHUHM U HEPABEHCTB

23

Haxoauts PELICHUA HpOCTCfIH.IHX TPUTOHOMECTPHUUCCKUX HEPABCHCTB

2.4

OnepupoBarh NOHATHUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHUM U €€ pEIlCHUE;
HCIIONIb30BaTh CUCTEMY JINHEWHBIX YPABHEHM JUIsl PEIIEHUS PAKTUYECKAX
3a1a4

2.5

Haxonuts pemenus npocTenimx CUCTEM U COBOKYITHOCTEN pallMOHATIBHBIX
YpPaBHECHUI U HEPABEHCTB

2.6

MonenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE anreOphl, COCTaBIATH
BBIpQXXCHUSI, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMbl IO YCIOBHIO 3a/1auH,
WCCIIeIOBATh TOCTPOSHHBIE MOJIENU C MCIIOIb30BaHUEM armmapara anreOpbl

OyHKINUH U TpapUKh

3.1

OmnepupoBarh TMOHSATHAMH: TEpUOAMYECKas (QYHKIHSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKLHH, TOYKH 3KCTpeMyMa (YHKIHMH, HauOoibliee U
HauMeHblIee 3HaYeHUs (YHKLUUU Ha MPOMEKYTKE; UCIOJIb30BaTh MX UL
uccienoBanus GyHKIWHU, 3aJaHHON TpaduKoM

3.2

OmnepupoBarh NOHATHAMH: TpapUKH MMOKA3aTENbHOM, JorapuMudeckoil n
TPUTOHOMETPUYECKUX (QYHKIMI; H300pakaTb HMX Ha KOOPAMHATHOM
IIJIOCKOCTH M UCIIOJIb30BaTh JUIsl PEIICHUs YPAaBHEHUI U HEPABEHCTB

33

N306pakaTh Ha KOOPIUHATHON TIIOCKOCTH Ipa)UKK JTUHEHHBIX YpaBHEHUIH
U UCHOJIb30BaTh UX JUISl PELICHUS CUCTEMbI JIMHEWHBIX YpPaBHEHUN

34

Ucnonb3oBath Tpaduku (GYHKIUN JUIsI UCCIENOBAaHUSA TPOIECCOB U
3aBUCHUMOCTEH U3 APYTUX YUEOHBIX TUCIUTUINH

Hauana mareMaTudeckoro aHaimsa

4.1

OnepupoBarh MOHATHSAMHU: HENpepblBHAs  (QYHKIMS, MPOU3BOAHASA
(GYHKLIMU; HCIONB30BaTh TEOMETPUYECKHA W (U3UYECKUHA  CMBICTT
IIPOU3BOJHOM IS PEIEHUS 3a0a4

4.2

Haxomute  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKLIMHA,  BBIUUCIATH
MIPOU3BOIHBIC CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIMIA

4.3

Hcnonp3oBaTh  MPOW3BOMHYIO IS HCCIEAOBaHUS  (YHKIMU  Ha
MOHOTOHHOCTh U JKCTPEMYMBI, MPUMEHSTh PE3YJIbTaThl MCCICIOBAHUS K
MOCTPOEHUIO IrpahuKkoB

4.4

Hcnons3oBarh MNPOU3BOAHYIO IJId HAXOXKACHHUA HAWJIYULICTIO PCIICHUA B
MNPUKIAAHBIX, B TOM YUCJIC COLIMAJIbHO-OKOHOMHUYCCKHUX, 3aa4ax




OnepupoBarh MOHSATUSIMU: IE€pBOOOpa3Hasi W UHTErpai; I[OHUMATh

4.5 . .
reoMeTpudecKkuil U GU3NYECKU CMBICT HHTETpasia
46 Haxonute nepBooOpa3Hbie 31eMEHTApHBIX (YHKIIH, BBIYUCISATH HHTETPal
' o ¢opmyne HerotoHa - Jleiibuuna
47 Pematp mpuKkiagHbIe 3a7a49M, B TOM YHCJIE COIMAIbHO-IKOHOMHUYECKOTO H
' (bu3nUecKoro xapakrepa, CpeCcTBaMHU MaTeMaTHYECKOTO aHalln3a
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTH 3HAYCHHH  CIyd4alHOH  BEIMYUHBI  TIO
' pacrpeieNIeHHIO HITH ¢ TIOMOIIBIO TMarpamMm
OnepupoBarh TOHATHEM MAaTEMaTHYECKOTO  OXHJIAHUS, TPHUBOIUTH
59 MpUMEpPHI TOTO, KaK MPUMEHSETCSI MaTeMaTHYeCKOe OXKUJaHUE CITydaiHOM
' BEJIMYUHBI, HAXOJUTh MaTeMaTHYECKOE OXHUIAHHE 10 JaHHOMY
pacrpeieneHuo
53 HwmeTs nipencTaBiieHre 0 3aKOHE OOJIBIINX YHCEIT
54 Nmets npeacrasieHne 0 HOPMAIBHOM pPacpeleIeHUN
6 I'eomeTpus
OmnepupoBarh MOHSATUSMU: LUJIHMHAPUYECKas MOBEPXHOCTh, 0Opasyrolne
6.1 UUAJIUHAPUIECKON TOBEPXHOCTH, LMUIUHAP, KOHUYECKas IOBEPXHOCTD,
' oOpasyromue  KOHHYECKOW  TOBEpXHOCTH, KOHYyC,  cepuueckas
MMOBEPXHOCTh
6.2 Pacnio3znaBarhb Tena BpanieHust (HWIHMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYCHHS TEJ BPALCHUS
6.4 Krnaccudumnupoars B3auMHOE pacionokeHue chepsl U MIOCKOCTH
OnepupoBarh MOHATHSIMH: IIAPOBOM CErMEHT, OCHOBAaHWUE CETrMEHTa,
6.5 BBICOTA CETMEHTA, IIApPOBOM CJIOW, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA
IapOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnsate 00beMbl U IUIONIAJU TOBEPXHOCTEH TeNn BpalleHHS,
' TE€OMETPUYECKUX TEJl C MPUMEHEHHEM (hopmyI
OnepupoBarh TOHSITHSIMH: MHOTOTPAaHHWK, BIMCAHHBIH B cdepy U
6.7 OTMCaHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WU TEJIO
BpAIICHUS
6.8 BBIYHCISATE COOTHOIICHHS MKy TUIOMIAASIMUA MIOBEPXHOCTEN U 00beMaMu
' MOI00HBIX TEJ
6.9 N3o00paxars u3ydaembie (QUTYPHI OT PYKH H C MPUMEHEHHEM IPOCTHIX
' YEepPTEKHBIX HHCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB TMPOCTHIX
6.10 00beMHBIX (UTyp: BHI CBEpXy, COOKY, CHH3Y; CTPOHTb CEUYCHHUS Tel

BpaleHUs




W3Bnekarp, MHTEPIPETUPOBATH W MPEOOpPa3OBbIBATH HMHPOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (urypax, MpeAcTaBICHHYI0 Ha
yeprexax U pucCyHKax

[IpumensTh reomerpuueckue (GaxTbl JUIS PEUICHHS CTEPEOMETPHUYECKUX
6.12 3a7a4, MPENOJIaralolIMX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBHUSA
MIPUMEHEHHUS 33/I1aHBI B IBHOU (hopMme

6.13 OnepupoBarh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BreinmonHATe AEHCTBUSA CIO0XKESHUS BCKTOPOB, BbIYUTAHHA BCKTOPOB U

6.14 YMHOXXEHHUS BEKTOpa Ha YHCJIO, OOBSCHATH, KAaKUMU CBOWCTBAMH OHH
o0amaroT
6.15 [IpuMeHSTh MpaBWIIO TapaJLICICITUIIEAA ITPU CIOKEHUH BEKTOPOB

OnepupoBarh MOHATUAMH: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yo
MEXJly BEKTOpaMH, CKaJIipHOE MPOU3BEICHUE BEKTOPOB, KOJTMHEAPHbIE U
KOMITJIaHApHBIE BEKTOPHI

6.16

Haxoaute cyMMy BEKTOPOB M IIPOM3BEICHHE BEKTOPA HA YHCIIO, YTOJI MEXTY
6.17 BEKTOpaMH, CKaJspHOE IMPOU3BEICHUE, pACKiIaIblBaTb BEKTOpP IO JBYM
HEKOJUITMHEapPHBIM BEKTOpaM

6.18 3afaBaTh MJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPAMHAT
6.19 Pewmars npocreiinine reoMeTpuyecKre 3aaul Ha MPUMEHEHHUE BEKTOPHO-
’ KOOPJIMHATHOTO METO/a
Pemare 3amaum Ha JOKa3aTeNbCTBO MAaTEMAaTWYECKHUX OTHOLIEHUN W
6.20 HaXOXKJIEHHE T€OMETPUYECKUX BEIMUYMH MO oOpa3laM WM ajJropuTMam,
' MPUMEHSASI ~ W3BECTHBIE  METOAbl  NPU  PELIEHHMH  CTaHJAPTHBIX
MaTeMaTU4ECKUX 3a/1a4
621 [IpuMeHATH HpOCTEHIIME MNPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-
’ KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKHX 3a/1a4
6.22 [IpuBoauTH MpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HH, paCllO3HABATh IMPOABJIICHHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMeHSITB MOJIYYCHHBIC 3HAHHA HA MPAKTUKE: aHAJIU3UPOBATHL PCAJIbHBIC
CUTyallul U NPUMCHATDb U3YUCHHBIC ITOHATHUA B IMTPOLUECCE MTONCKA PCHICHUA
MaTeMaTH4eCKu cHOpMyTUpPOBaHHON POOIEMBI, MOACTUPOBATh pealbHbIC
6.23 CUTyallud Ha S3bIKE T'€OMETPHUM, HCCIIEIOBAaTh NOCTPOCHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSITUH U TEOpEM, anmnapara aareopsl,
pemiate  MpaKkTUYECKUE  3a/add, CBA3aHHBIE C  HAXOXKJIECHUEM
TCOMECTPHUUYCCKUX BCIIMYHNH

Tab6muma 11.3

[IpoBepsiembie anemMeHTHI conepkanus (11 kmacc)



Kon

[TpoBepsiemMblii 3IEMEHT COJIEPKAHUS

Yycna ¥ BEIYUCIIEHUS

1.1

HaTypaJIbeIe " ICIIbIC YHUCIA. HpI/I3HaKI/I JCIIMMOCTH T EJIbIX YUCCIT

1.2 CreneHb ¢ palluoHalIbHBIM MOKa3aTesneM. CBOKMCTBA CTENIEHU
1.3 Jlorapudwm uncna. /lecatnynbie U HaTypaIbHbIE JOTapu(MbI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [TpeoOpazoBanue BRIpAKECHUMN, COACPKAIIUX JTOTAPHPMBI
29 [IpeoOpa3oBanue BBIpAKEHUH, COIEPKAIIUX CTENEHH C PalUOHAIBHBIM
’ roKasarejeM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapumuyeckue ypaBHEeHUs U HEPABEHCTBA
26 Cucrembl JHMHEHHBIX ypaBHEHUH. PelieHue NpUKIATHBIX 33ad C MOMOIIbIO
’ CUCTEMBbI JIMHEWHBIX YPAaBHEHUI
2.7 CucteMbl M COBOKYITHOCTH PallMOHATIBHBIX YPAaBHEHUH U HEPABCHCTB
)8 [IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTH4eCKHUX
’ 3a[a4 1 33124 U3 pa3IN4HbIX 001acTel HayKu U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
@Oynkius. [lepuonnueckue ¢GyHKuU. [IpoMexyTkn MOHOTOHHOCTH (YHKIUH.
3.1 MakcumyMbl 1 MUHHUMYMBI (QyHKIuU. HamGomnbiliee m HanmMeHbIEe 3HAYEHUE
(GYHKIIMHM Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U rpaduKu
33 [TokazarenbHas u norapupmMudeckas GyHKIHH, UX CBOMCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB (QyHKIUA s peIIeHUs ypaBHEHUH U JUHEWHBIX
' CUCTEM
Ucnonp3oBanne rpadukoB (yHKIMA I8 HUCCIAEAOBAHHMS IPOIECCOB U
3.5 3aBHCHUMOCTEH, KOTOpbIe BO3HUKAIOT MPH PEUICHUH 337a4 U3 APYTUX Y4eOHBIX
MPEJAMETOB U PEaTbHOMN KHU3HU
4 Havaya MaTemarnueckoro aHaausa
4.1 HenpepsiBable hyHKIHH. MeToI HHTEPBAJIOB JIJIs PEIICHHUS HEPABCHCTB
4.2 [TpousBoanas ¢pynkiuu. [eomerpudecknii u GU3NUECKHUI CMBICIT POU3BOTHOM
43 [TpousBoaHbIe dMeMEHTAPHBIX (QYHKIUNA. DOpMYIbI HAXOXKICHUS MPOU3BOIHON

CYMMBbI, IIPOU3BECACHUA U YaCTHOI'O (bYHKLII/Iﬁ




4.4

[IpumeHeHne NPOU3BOAHON K HCCIENOBaHHIO (DYHKUUH Ha MOHOTOHHOCTb M
sKcTpeMyMbl. Haxoxxaenre HanOobIero 1 HauMEHbIIEero 3Ha4eHNs (PYHKIHUU Ha
OTpE3Ke

4.5

[IpumeHeHHe TPOM3BOMHON I HAXOXKICHUS HAWIY4IIero pEIICHUS B
NPUKIAJHBIX 3aJa4ax, IS OIpENeNIeHUus] CKOPOCTH Ipolecca, 3aJaHHOTO
dhopmyroit unu rpadukomM

4.6

[TepBoobpaznas. Tabnuia nepBooOpa3HBIX

4.7

Wurerpan, ero reomeTpuueckuii U GU3NIECKU CMBICI. Bruucienne uHTerpaia
o ¢opmyine Herotona - JleiiGnura

Teopust BEpOATHOCTEN U CTAaTUCTUKA

5.1

YucnoBble XapaKTEpPUCTUKU CIy4YalHBIX BEIMYMH: MaTeMaTUYECKOE OXKUIaHHE,
JUCIiepcusi W CTaHJapTHOE  OTKJIOHeHue.  [lpumepsl  mpuMeHeHus
MaT€MaTU4YCCKOIro OXuJaHus, B TOM YHCJIC B 3aaadax U3 HOBCCHHCBHOﬁ KHU3HU.
MaremaTrdeckoe OKuJlaHue OMHAPHOMW CIIyYaitHOM BEIMYHMHBL. MaTreMaTudecKkoe
OKUJAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaTemMaruuyeckoe OXUJaHue U
JUCTIEPCHUS TEOMETPUICCKOTO M ONHOMUAIILHOTO PaCIpeICTICHIHA

5.2

3akoH OONBIINX YHCET U €r0 POJib B HayKe, MpUpoie U odmecTBe. BrIOOpOUHEbIif
METOJ KCCIIENOBaHNI

53

[Ipumepsl HENpepbIBHBIX Clay4aiHbIX BeqnuuH. [loHATHE O MIIOTHOCTH
pacnpezneneHus. 3aia4u, IPUBOIAIINE K HOPMaJIbHOMY pacripeaeneHuto. [lonsatue
0 HOPMAJIBHOM PaclpeIeIeHUN

I'eomeTpus

6.1

[unuHapudeckas MOBEPXHOCTh, 00pa3yloUIe HUIMHIPUYECKON MOBEPXHOCTH,
OChb UWJIMHAPUYECKON TMoBepxHOCTH. [lunmuHap: ocHOBaHuS U OOKOBas
MOBEPXHOCTh, 00pa3yromas ¥ 0Ch, TUIOMIA/Ib OOKOBOW U MOJTHOM MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTh, 0O0pa3yloIIMe KOHMYECKOHW TIMOBEPXHOCTH, OChb U
BepIIIMHA KOHUYECKOM MoBepXHOCTU. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yroIias
U OCh, IUIOHIaJb OOKOBOM M TONHOW TMOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolye U BHICOTa, OCHOBaHHUS U OOKOBask TOBEPXHOCTh

6.3

Chepa wm map: HeHTp, paauyc, AMAMETP, IUIONIA/Ib TOBEPXHOCTH Cdephl.
B3anmMHoe pacrionoxenue cepbl U MII0CKOCTH, KacaTelibHasl INIOCKOCTh K cdepe,
IJI0IIAh Chephl

6.4

N300paxenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BepTka MuinHIpa U KOHyca

6.5

KomOuHnanum Tten BpallleHUs U MHOTOTPAaHHUKOB. MHOTIOIpaHHUK, ONUCAaHHBIN
0KoJ10 cdepsl, chepa, BIUCaHHAsE B MHOTOI'PAaHHMK, WM TEJIO BPAILEHUS

6.6

[Tonsatue 06 ob6veme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oObeme
MPSIMOYTOJIBHOTO TapajuieNienunena U cieacTBus u3 Hee. OO0beM HHIMHIpA,
koHyca. O0beM 1apa u miomaab chepsl

6.7

[Tomo6ueie Tema B mpoctpancTtBe. COOTHOUIEHUS MEXAY IUIOMIAISIMHU
MOBEpXHOCTEH, 00beMaMu MOJOOHBIX Tel




Ceuenust nunuHApa (MapamienbHO W NEPIEHIUKYISIPHO OCH), CEYEHHS] KOHYyca

6.8
(mapannenbHOE€ OCHOBAHHUIO U TIPOXOJAIIEE Yepe3 BEPIINHY ), CEUSHHUS 11apa

Bektop Ha muockoctu u B npocTpaHcTBe. CloXKeHHe M BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YKUCII0. Pa3znokeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [lIpaBwio mnapamienenunena. Pemenue 3agad, CBA3aHHBIX €
IPUMEHEHHUEM MpaBUIl ASUCTBUI ¢ BEKTOpaMHU

6.9

[IpsimoyronbHasi cucremMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatsl BeKTOpa.
[Ipocreiimue 3agauy B KOOpAMHATax. Yroa Mexnay BekTopamu. CkansipHOe
MPOM3BE/IcHNE BEKTOPOB. BrIuucieHne yrioB MEXIy MPSMBIMH M TUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO TP PELLIEHUH T€OMETPUUYECKUX 3a1a4

6.10

111.11. JIns mpoBeneHUsI €IMHOTO TOCYIapPCTBEHHOIO SK3aMeHa 0 MaTeMaTuke (nanee -
EI'D mo maremaTHke) HCIONB3yeTCs MepeueHb (KoAudukaTtop) MpoBepseMbIX TpeOOBaHUN K
pe3ysibTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbl CPEAHETO OOIIET0 00pa30BaHuUs
1 37eMeHTOB conaepkanus. [Ipu nposenenuu EI'D no maremarrke 6a30BOro ypoBHS U3 MEpPEUHs
(xonudukaropa) BEIOMPAIOTCS MO3ULUHU, COOTBETCTRYIOIIKE (heaepaibHOi paboyeil mporpamMme
1o Maremaruke (0a30BbIil YPOBEHbD)

Ta6muna 11.4

[Tposepsiembie Ha EI'D mo maremarnke TpeOOBaHHS
K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl
cpenHero od1ero o0pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJabTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBI CPETHETO 00IIero oOpa3oBaHus
TpeOOBaHMs

1 Brnagenue MeromamMu J0Ka3aTeNnbCTB, alrOPUTMAaMHU pEIICHUs 3ajay;
yMeHue QGOopMyIUpOBaTH M OMEPUPOBATH TMOHATUSIMH: OTMpeAeTeHHE,
aKkCcuoMa, TEOpeMa, CJIEJCTBUE, CBOMCTBO, IPHU3HAK, J0KAa3aTesIbCTBO,
paBHOCWIIbHBIE (DOPMYIUPOBKH; TMPUMEHSITh WUX; yMEHHE (DOPMYITHpOBATH
o0paTHOE M TPOTUBOIMOJIOKHOE YTBEPKICHHE, MPHUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, HUCIIOJIb30BaTh METOJ, MAaTeMaTH4yeCKOW HHAYKIIUH;
MIPOBOJUTH JI0KA3aTEIbHBIC PACCYKICHUSI TTPU PEIICHUN 3a]1a4, OLICHUBATh
JOTHYECKYI0 MPaBUIBHOCTh  PACCYXKICHMI; YMEHHE  OIEepHUpPOBaTh
MOHATUSIMH: MHOXECTBO, MOJAMHOXECTBO, OINEpallii HaJl MHOXXECTBAMH;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jijisl OlMCaHus
peanbHBIX MPOIECCOB U SIBICHUN W MPU PEIICHUU 3a7a4d, B TOM YHCIE U3
JIPyTUX y4YeOHBIX TPEIMETOB; YMEHHE OIEPUPOBATh MOHITHSIMH: Tpad,
CBsI3HBIM Tpad, IepeBo, IUKI, Irpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTh U
ONKCHIBaTh I'padbl pazNTUYHBIMU CIIOCOOAMHU; UCIOIL30BaTh rpadsl mpu
pELIeHUH 3aa4

2 YMeHHe onepupoBarb IMOHATUAMM: HATypAJIBHOE YHCIIO, LIEJIOE 4YHCIIO,
CTENEHb C LIEJIBIM MOKA3aTeleM, KOPEHb HAaTypaJIbHOM CTEIEHU, CTEIIEHb C
palMOHAIIBHBIM I10Ka3aTelIeM, CTENEHb C JCHCTBUTENBHBIM IOKAa3aTeleM,
Jorapu¢mM YHUCla, CHUHYC, KOCUHYC M TAaHTEHC IPOU3BOJILHOTO YHCIA,
OCTAaTOK IO MOIYJII0, PAalMOHAJIBHOE YHMCIIO, HMPPALUOHAIBHOE YHCIIO,




MHOXXECTBa HATypaJbHBIX, IEJBIX, PANUOHAIBHBIX, JACHCTBUTEIHHBIX
qrcesl; YMEHHE UCIIOIb30BaTh IPU3HAKU JIEIMMOCTH, HAMMEHBIINN OOLIHi
JIeTTUTENh 1 HAaMMEHbIee o011ee KpaTHoe, anroput™ EBkinia npu pemenun
3aJ1a4; 3HAKOMCTBO C Pa3IMYHBIMU TTO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS;
YMEHHE BBINOIHATh BBIYMCICHUE 3HAUCHUH U IpeoOpa30BaHUs BbIpaKEeHHH
CO CTENEHsSMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-PALUOHATIBHBIX
BBIpQ)KCHUH; yMEHHE ONEpUpOBATh IOHATHAMHU: IOCIEIOBATEIBHOCTD,
apupMeTHyecKas Iporpeccusi, reomeTpuieckas nporpeccus, 6€CKOHEUYHO
yObIBaloIass ~ reoMeTpUYecKass  IMpOrpeccus;  yMEHHE  3aJaBaTh
MOCIIEIOBATENIFHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (HOpMyIT;
YMEHHE OIEpPUPOBATh IMOHATHAMU: KOMILJIEKCHOE 4YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOIYJIb M apryMEHT KOMILJIEKCHOTO 4Hcia, gopma
3alUCH KOMILJIEKCHBIX 4YHcen (FeOMeTpHYecKasi, TPUTOHOMETpHUYECKas |
anreOpandeckas); yMeTh MPOU3BOAUTH apudmeTudyeckue IeHCTBUS C
KOMIUIEKCHBIMM ~ YWCJIaMH;  TPUBOJAMTH  MPHUMEPHl  HCIOJIb30BaHUS
KOMITJIEKCHBIX YMCEJI; ONEPUpPOBaTh MOHATHUAMHU: MaTpuua 2 x 2 u 3 x 3,
OTIPEIENTUTENTh MATPHIIBI, TEOMETPUYECKUIN CMBICIT OTIPEACTHTEIIS

YMeHue omnepupoBarb MNOHATHUAMH: pallMOHAIbHBIEC, HPPALMOHATBHbIC,
MOKa3aTellbHbIe, CTENEHHbIe, Jorapu@MUYecKue, TPUTOHOMETPHUECKHE
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHUE ONIEPUPOBATH NOHATHUSIMU:
TOXKJIECTBO, TOXJIECTBEHHOE MPeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh YpPaBHEHMUIA,
HEPABEHCTB U CUCTEM; YMEHUE PEIIATh YPABHEHHU S, HEPABEHCTBA U CUCTEMBI
C MOMONIBIO PA3JIMYHBIX MPUEMOB; pelIaTh YpPaBHEHMS, HEPABEHCTBA M
CUCTEMBI C TApAMETPOM; IPUMEHSTh YPAaBHEHHU I, HEPABEHCTBA, X CUCTEMBI
JUIS peIeHHs] MaTeMaTHYecKUX 3a/7ad W 3aJad W3 Pa3InuHbIX obnactei
HayKH U peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSMH: (QYHKIHS, YETHOCTb (YHKIIHH,
NEPUOIUYHOCT (PYHKIIMM, OTPAHUYEHHOCTb (DYHKIHH, MOHOTOHHOCTB
GyHKIMU, SKCTpeMyM (yHKIHMM, HanOosbllee W HauMMEHbIIEE 3HAYCHUS
(byHKIMHM Ha TIPOMEKYTKE, HEMpephiBHAs (YHKIIMsI, aCHMIITOTHI Tpaduka
(GyHKLMU, TiepBast U BTOpas MPOU3BOJHAs (YHKLUH, T€OMETPUUYECKUHA U
(Gu3NYEeCKHi CMBICT TPOM3BOJAHOHM, IepBOOOpa3Has, ONpeAeTIeHHBIN
WHTErpaj; yMEHHE HAaXOAWTh AacCUMITOThl Tpaduka (YHKIUH; yYMEHHE
BBIYUCIIATH IPOU3BO/IHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO U KOMIIO3UIIUU
(GyHKUMH, HAXOUTh YpaBHEHUE KacaTelbHOU K rpaduKy QyHKINN; yMEHHE
HaXOJUTh MPOU3BOJHBIEC JEMEHTAPHBIX (DYHKIUH; YMEHHE HCIOIb30BaTh
MIPOU3BOJHYIO JJISl MCCIENOBaHMs (DYHKIMHA, HAXOOUTh HauOoJbIIUME U
HaUMEHbIINE 3HaueHWs (QYHKIMHA; CTPOUTh TpadUKH MHOTOYJIEHOB C
WCIIOJIBb30BAaHUEM  allapara MaTeMAaTUYEeCKOro aHaliu3a; I[PUMEHSTh
MIPOU3BOJIHYIO JUIsl HAXOXKJICHHUS HAWIYYILEro pelleHus B NMPUKIAJHBIX, B
TOM YHCJI€ COILIMATbHO-9KOHOMUYECKHX U (PU3NYECKHUX 3a/1a4aX; HaXOAUTh
TUTOMIAJM U 00BEMBI (PUTYp C TIOMOIIBIO HHTETpaJa; IPUBOJUTH IPUMEPHI
MaTeMaTu4eckoro MOAEIMPOBAaHUS € TOMOUIbIO UG (depeHINaTIbHbBIX
YPaBHEHUU

YMeHue onepupoBaTh NOHATUSAME: I'paduk GyHKIUHU, oOpaTHas QyHKIH,
KOMITO3ULIUA (PyHKUUH, JuHeHHas GQYHKIUS, KBaaparuyHas (QYyHKIMS,
pauMoHasibHass (QYHKUUS, CTENeHHas (yHKIMS, TPUTOHOMETPUYECKHUE
(GbyHKIIMM, OOpaTHBIE TPUTOHOMETpHUYECKHE (PYHKIMHU, TMOKa3aTelbHas U




aorapudmuueckass (QYHKIMHU; YMEHHE CTPOUTh TpaduKkd H3YUEHHBIX
(GyHKUUH, BBITIONHATH TpeoOpa3oBaHus rpaguKoB QyHKIMH, UCTIOIB30BaTh
rpaduKy JUIS U3yYEHHs! MIPOIECCOB U 3aBUCUMOCTEH, MPH PELICHUN 3a/1a4
U3 JApYruX y4eOHBIX IPEIMETOB U 3ajad U3 peasibHOW >KU3HH; BbIpa)karb
(opMynamMM 3aBUCUMOCTH MEXJly BEIMYMHAMH; UCIOIb30BAaTh CBOWCTBA U
rpaduku GYHKUMN ISl pelieHHs ypaBHEHHWH, HEpaBEeHCTB W 3a7ad C
napaMeTrpamu; H300pakaTb Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA
pelLeHni ypaBHEHHH, HEPAaBEHCTB U UX CUCTEM

VYMeHHe pemath TEKCTOBbIE 3aJadd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, J0JIM M YacTH, Ha JBM)KEHHUE, padoTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33aJa4yd U3 O00NacTU YNpaBIECHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAKEHMS, YpPaBHEHHs, HEpPaBEHCTBA M HX
CUCTEMbI II0 YCJIOBMIO 3aJadM, MCCIEN0BaTh IOIYYEHHOE pEIIeHUE U
OLICHMBATh MPAaBAONOJOOHOCTh pE3yJbTATOB; YMEHHE MOJIEIUPOBAThH
peanbHbIE CHUTyallud Ha S3bIKE MaTEMAaTHKH; COCTaBIATb BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJAETH C  HWCIOJB30BaHHUEM  ammapara  aireOpsl,
MHTEPIPETUPOBATH MOJyYEHHBIN PE3yIbTaT

YMeHue omnepupoBarh MOHATUSMHU: CpefiHee apudMeTHdyecKoe, MeauaHa,
HauOosbIllee ¥ HaMMEHbIIEE 3HAUYEHUs, pa3Max, JAUCIEepPCHs, CTaHAapTHOE
OTKJIOHEHHE YMCIIOBOIO Habopa; yMEHHE H3BJIEKAThb, UHTEPIPETUPOBATH
nHpopMaIuio, MpeACTaBICHHYIO B TaOiIMIIaX, HA AUAarpaMMax, rpadpukax,
OTPa)KaOIYI0 CBOMCTBA PEAJBHBIX MPOLIECCOB M SIBICHU; MPEACTABIATh
WHPOPMALIMIO C TOMOIIBIO TaOMWIl W JAMarpaMM; HCCIIEI0BaTh
CTaTUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM rpaduuecKkux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpaUyecKu UCCIe0BaTh COBMECTHBIE
HaOTIOAEHUS C MTOMOIIBIO AUAarpaMM PacCerBaHUs U TMHEHHOW Perpeccuu

YMeHHe onepupoBaTh IOHATHAMM: CIYYaWHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTH CIy4aHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MHCIIOJb30BAHUEM TIpaUUYeCKHX METOAOB; NPUMEHSThH
(GOpMynBl CIOXKEHHST W YMHOXCHHS BEpOATHOCTEH, (HopMylly MOTHOMN
BeposTHOCTH, (popmyny beprymmm, komOuHaTOpHBIE (PaKTBI B (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTH pEAJbHBIX COOBITHH; YMEHHE OIEepPHUPOBAThH
MOHATHSAMM:  Cily4ailHasi BeJIMYMHA, paclpeiesieHue BepOsSTHOCTEH,
MaTeMaTH4YeCKOe OXKUAAHUEe, MAUCIIEPCHsT U CTaHAAapTHOE OTKJIOHEHHE
CllyyailHOM  BENMYMHBL, (YHKIUU paclpelesieHuss | IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIbHOTO PacHpe/leieHuii; yMEHNE
WCIOJIb30BaTh CBOWCTBA M3YYEHHBIX pacHpelesieHui Ui pelieHus 3a1a4;
3HAKOMCTBO C TOHSATHUSMU: 3aKOH OOJBIINX YHCEN, METOJbl BHIOOPOUHBIX
HCCIIEIOBAHN; YMEHUE TPUBOAUTH IPUMEPHI IIPOSIBICHHU S 3aKOHA OOJIBLIINX
Yycell B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE ONEPUPOBATH
MOHATUSMH: COUYETaHWE, TMEPEeCTaHOBKAa, YHCIO COYETAHUW, YHUCIO
nepecTaHoBok; OnHoM HbIOTOHA; yMeHHWE NPUMEHSTh KOMOWHATOpPHBIE
(bakThl U pacCyKIEHHUsS JUIsl pElIeHHs 3a]ady; OLIEHUBATh BEPOSTHOCTU
peanbHBIX  COOBITHI;  COCTaBISITH  BEPOATHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MTOJyUYEHHBIN pe3yabTaT

YMeHue onepupoBarb IOHATHUAMM: TOYKA, IpsMas, IJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJINYMHA YA, IJIOCKAN yTOJI, IByTPAHHBII




yTOJI, TPEXTPaHHbIN YToi, CKpEUIUBAIOIIMECs NpsSMble, MapaieIbHOCTh U
MEePIEHIUKYIIPHOCTh NPSIMBIX U IIJIOCKOCTEN, YOI MEXIY IPSIMBIMH, YIOJI
MEXly MPSIMON M MJIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSMHU, PACCTOSTHUE OT
TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE MEXIY HPSIMBIMU, PACCTOSHUE MEXIY
IJIOCKOCTSMM; YMEHHME HCIIONb30BaTh NPH PEUICHUU 3a/1a4 H3Y4YEHHBIE
(akThl ¥ TEOpeMbl MJIAHUMETPUU; YMEHHE OIEHUBATh pa3Mephbl OOBEKTOB
OKpPY’KalOLlIEro MHpa; CTPOUTh MaTreéMaTHMYeCKHE MOJEIH C IOMOLIBIO
F€OMETPUYECKUX MOHATUM W BEJIMYMH, PEIIATh CBA3aHHbIE C HUMH
MpaKTUYECKHUE 3a]a4u
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YMeHue omnepupoBarh MOHATUSMH: IUIOMIATL (UTYpBL, 00beM (QUIypHI,
MHOTOTPaHHHK, TMPAaBUJIBHBI MHOTOTPAaHHHK, CEYEHHWE MHOTOTpaHHUKA,
Ky0, TapajuleNenures, NpU3Ma, NUpaMHIa, (GHUrypa M TOBEPXHOCTH
BpallleHHs], [UIUHIAP, KOHYC, IIap, cdepa, IUIOMEAAb cdepsl, IJIOLaIb
MOBEPXHOCTH THPAMHUJBI, TPU3MBL, KOHyCa, NWIMHApA, 00BeM KyOa,
HPSMOYTOJIBHOTO Tapauleienunea, HTUpaMUAbl, MPHU3MBL, IHIHHJIPA,
KOHyCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyca W IMJIMHJpA,
napajjieJbHbIE OCH WM OCHOBaHMIO, CEUEHHME MIapa, IIJIOCKOCTb,
Kacaromascss cdeppl, WINHAPA, KOHYCa; yMEHHE CTPOUTH CEUCHHE
MHOTOTPaHHMKA, M300pa)kaTh MHOTOTPAaHHUKH, (PUTYpBl M MOBEPXHOCTU
BpAIICHNS, UX CEUCHHSI, B TOM YHCIE C MMOMOIIBIO AIEKTPOHHBIX CPEICTB;
YMEHHE IMPHUMEHATh CBOHCTBA I'€OMETPHYCCKUX (PUTYDP, CaMOCTOSTEIHHO
(bopMynHpoBaTh ONpeNeNeHNs] H3y9aeMbIX (PUTYpP, BBIABHIAaTh THUIIOTE3HI O
CBOMCTBaX M TPU3HAKaX TIeOMETPUYECKHX (Uryp, OOOCHOBBIBATH HITU
OlpoBeprarb WX; YMEHHE NPOBOAWTH KiIaccUpHUKanmuio Guryp 1o
pa3MUYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOAWMBIE IOMOIHUTEIbHbIC
MOCTPOCHUS
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YMeHHe omepupoBarh  MOHSATHSAMH: JIBKEHHE B  MPOCTPAHCTBE,
napaJulebHBI TIepEeHOC, CHMMETPHUsS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeodpa3oBaHue MOA00UA, TOAOOHBIE (UTYpBI; yMEeHHE
pacro3HaBaTh paBHBIE M MONOOHBIE (PUTYpHI, B TOM YHUCIIE B TNPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh T€OMETPHUECKAE OTHOIICHUS TIPH
pellicHUH 3a/ad; HaXOAUTh TEOMETPUYCCKUE BEIWYHMHBI (IUIMHA, YTIOJ,
IUIOIIA/Ib, 00BEM) IIPU PEIICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEAMETOB U U3
peabHOM KU3HHU; YMEHHE BBIYUCIISATH TEOMETPHUECKUE BETUIMHBI (JVTMHA,
yroJ, TUIOoIIaab, 00bEeM, IUIOMIAh MTOBEPXHOCTH), UCHOIB3Ysl MU3yUYCHHBIC
(GopMynBl U METOIBI, B TOM YHWCIIE: IJIOUIAJb MOBEPXHOCTH MHPAMMUIBI,
NpU3MBblL, KOHyca, UMIMHApA, IUloum@anb cdepbl; 00beM  Kyoda,
MPSIMOYTOJIBHOTO — MapaJuleyIeuIea, MUPaMUIbL, TPHU3MbI, IHIUHIPA,
KOHYycCa, I1apa; yMEHUE HaXOJUTh OTHOILIEHHE 00bEMOB MOA0OHBIX GUTYp
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YMeHue onepupoBarh MOHATUSAMU: IPSIMOYIOJbHAs CHUCTEMa KOOpIMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpa Ha 4YMCJIO, DPA3JIOKEHHE BEKTOpa Mo 0asucy,
CKaJsIpHOE TPOM3BEACHHUE, BEKTOPHOE IIPOU3BEACHHE, YIOl MEXAy
BEKTOpaMU; YMEHUE UCII0JIb30BAaTh BEKTOPHBINA M KOOPAUHATHBIA METON AJIs
peleHHs FTeOMETPUUECKUX 3a1a4 U 3aJa4 JIpyrux y4eOHbIX IPEIMETOB
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YMenue BLI6I/IpaTL HOI[XOI[}II_HI/II‘/JI METOA MJIA PCHICHUA 3ada4i, ITIOHUMAHUC
SHAYMMOCTH MATCMATUKHU B HU3YYCHHU HNPUPOAHBIX U OGH.IGCTBGHHBIX
IIponeCcCcCoB M HBHCHHﬁ; YMCHHE pacClio3HaBaTb IMPOABICHUC 3aKOHOB




MaTeMaTHK{d B UCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MaTeMaTHYECKIX
OTKPBITUH POCCUMUCKONW U MUPOBOM MaTeMaTHUYECKOW HAyKHU

Ta6muna 11.5

IlepeueHs 21€MEHTOB coaepkaHusl, IpoBepsieMbIx Ha EI'D
10 MaTeMaTuKe

Kon [TpoBepsieMblil 37IEMEHT COZlEepKAHMS
1 Hucna u BBIYUCIEHUS
1.1 Harypanbable u nensle uncna. [TpuzHaky JeTMMOCTH LETBIX YUCET
1.2 Pammonanbubie uncna. OOBIKHOBEHHBIE M JECSATHYHBIC JpOOU, MPOIECHTHI,

OeCKOHEeUHbIE MEPUOANUECKHE IpooH

1.3 Apudmernueckuii KOpeHb HaTypaJIbHOU cTernieHH. JleiicTBUS ¢ apudMeTHIeCKUMU
KOPHSIMH HaTypaJIbHOW CTENEHU

1.4 Crenenp ¢ nenbiM mnokaszareneMm. CTeneHb C palUOHAJIBHBIM IOKAa3aTeleM.
CBoiicTBa cTeneHu

1.5 CuHyC, KOCHHYC M TaHTEHC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
APKTAHT'€HC YKMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTnynble U HaTypasibHbIE JOrapupMbl

1.7 JlelicTBuTenbHbIE uncia. ApudMETHYECKHE OIepaluud ¢ JAeHCTBUTEIbHBIMU
yucaamMu. [IpuOnuvkeHHble BBIUMCIECHUS, IpaBUIa OKPYIIIEHUS, NPHUKUAKA U
OLIEHKA pe3ysIbTaTa BEIYUCICHHUH

1.8 [IpeobOpazoBaHue BeIpaKCHHUI
1.9 KomnnekcHbie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie u TpOOHO-paIMOHATHHBIC YPaBHEHUS

2.2 UppaunonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHUS

2.4 [TokazatenbHble U JorapudmMuyeckre ypaBHEHUS
2.5 [enpie u 1poOHO-paIMOHATIEHBIE HEPABEHCTBA

2.6 HppannonanbHbie HEPABEHCTBA

2.7 [TokazatenbHble U JorapudmMuyecKre HepaBeHCTBA
2.8 TpuronomeTpuueckue HEPaBEHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB




2.10

YPaBHCHI/Iﬂ, HCPAaBCHCTBA U CUCTEMBI C IIapaMCTpaMu

2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. ONpeaeuTeb MaTPULIbl

3 OyHK1MU U TpaduKu
3.1 Oyukuus, cnocoOsl 3aaanus GyHkuu. [paduk ¢yHkuuu. BzaumHo oOpaTHbIe
¢yukuuu. YerHsle u HedeTHbIe QyHKIMH. [lepuoanueckue GpyHKImm
3.2 OOnacte ompeneneHuss U MHOXECTBO 3HaueHW QyHKiuu. Hymu ¢yHknuu.
[IpoMexxyTkn 3HAKOMOCTOSHCTBA. [IpOoMEXyTKM MOHOTOHHOCTH (DYHKIIHMH.
MakcumMyMbl 1 MUHUMYMBI (GyHKIMH. HamOonbliee ¥ HauMeHbIIee 3HAUYCHUE
(YHKIIMH HA TTPOMEKYTKE
33 Crenennast (pyHKIHMS C HaTypajJbHBIM M IEJbIM TOKa3zareneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-Ol CTENEHU
34 Tpuronomerpudeckre GyHKIINH, X CBONCTBA U TpaduKu
3.5 [TokazarenbHas u norapupmMudeckas GyHKIMH, UX CBOICTBA U TpaduKu
3.6 Toukn paspbiBa. Acumntorsl rpagukoB ¢yHkuuid. CpolicTBa (yHKUHMH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEIOBATEIILHOCTEH
3.8 Apudmerrueckas 1 reoMeTpuueckas nporpeccuu. @opmyiia CI0KHbBIX POIIEHTOB
4 Hauvaa MmaTemarnueckoro aHaausa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BomHbIE d7IeMEHTAPHBIX (QYHKITUHA
4.2 [IpumeHeHre MTPOU3BOAHON K HCCIENOBaHUIO (YHKIUNA HAa MOHOTOHHOCTh U
sKCTpeMyMbl. Haxoxaenrne HanOoIbIIero 1 HaMMEHBIIETo 3HaYeHus (PYHKIUN Ha
OTpe3Ke
43 [TepBooOpa3znas. Unterpan
5 MHOXecTBa U JIOTHKa
5.1 MHOxecTBO, onepalu HaJ MHOKecTBaMu. Jlnarpammel Diinepa - Benna
5.2 Jloruxka
6 BeposiTHOCTB M cTaTucTHKa
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOoCTh
6.3 Kombunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMbie ¥ MIIOCKOCTH B MPOCTPAHCTBE




7.3

MHororpaHHuKH

7.4

Tena v MOBEpPXHOCTU BpaIICHUS

7.5

KoopnuHatsl 1 BEKTOPbI
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