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1. IInanupyemMble pe3y1bTaThl 0CBOCHHUSI y4eOHOro npeamera «MaTeMaTHKa

JInuHOCTHBIE pe3yJIbTAaThl OTPAKAIOT!

1)

2)

3)

4)

5)

6)

7)

8)
9)

POCCHUHCKYIO TPa)XIaHCKYI0 HICHTHYHOCTb, MAaTPUOTH3M, YBaXXEHHE K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTHU Tmepen PonuHoi, ropmoctu 3a cBOM Kpail, cBoto Poauny,
IIPOLIIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoa Poccun, yBaxkeHHe rocy1apCTBEHHBIX
CUMBOJIOB (Tep0, ¢uiar, TMMH);

FPaXXIAHCKYIO MO3UIMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCUHCKOro OOIIEeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIC MpaBa U OOS3aHHOCTH, YBAXKAIOUIETO 3aKOH H
NPaBOMOPSIOK, OONAJaloIero YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOILETO TPaIUIIMOHHBIC HAIMOHAIBHBIE U OOIEYEIOBEYECKNE TYMAHUCTHUECKUE U
JEMOKpaTUYeCKHE [IEHHOCTH;

TOTOBHOCTbD K CIIy>kKeHHI0 OTEUYECTBY, €T0 3aIIUTE;

c(OpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKH U OOIECTBEHHOW MPAaKTUKH, OCHOBAHHOT'O HA JMAJIOTE KYJIbTYp, & TAKXKE Pa3IMUHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;
c(OpPMUPOBAHHOCTh OCHOB CaMOpa3BUTUS W CAMOBOCHUTaHHS B COOTBETCTBUU C
00LIeYeI0BEUECKUMU IIEHHOCTAMU M HJealaMU TPakJaHCKOTO O0ILeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHO 1€ATEIbHOCTH;
TOJIEPAHTHOE CO3HAHUE U MOBEACHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JIMAJIOT C IPYTMMH JIFOJIbMH, JIOCTUraTh B HEM B3aMMOIOHMMAaHUsS, HAXOAUTh 00IIMe
HeNd M COTPYIHMYATh JUISI MX JIOCTHXKEHHS, CIIOCOOHOCTb INPOTHUBOCTOATH HAEOJIOTUU
HKCTpEMH3Ma, HalMOHaJIM3Ma, KCeHO(OOWH, JAUCKPUMHMHALUM MO  COLUAIBHBIM,
PEeNMUTruO3HBIM, PAaCOBBIM, HAIlMOHAIbHBIM MpPHU3HAKAM U JPYTMM HETaTHUBHBIM COIMAJIbHBIM
SIBIICHUSIM;

HaBbIKM COTPYAHMYECTBA CO CBEPCTHUKAMH, JETbMU MIIAJIIETO BO3pAcTa, B3POCIBIMHU B
00pa3oBaTeNbHON, OOLIECTBEHHO TMOJIE3HOM, Y4eOHO-UCCIIeN0BaTeIbCKONW, MPOEKTHOW U
JIpPYrux BUAaX J€ATEIbHOCTH;

HPABCTBEHHOE CO3HAHUE U MTOBEJCHNE HA OCHOBE YCBOEHHUS 00IIEUETIOBEUECKUX [IEHHOCTEH;
TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4HCJIE C€amMo0Opa30BaHUIO, Ha
NPOTSDKEHUM BCEW JKM3HU; CO3HATENbHOE OTHOLICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak

YCJIOBHIO YCTICTITHON PO eCCHOHATTbEHON U 0OIIECTBEHHOM JESTENHHOCTH,

10) scTeTHUECKOE OTHOIIEHHWE K MHPY, BKJIIOYas JCTETUKY ObITa, HAYYHOTO W TEXHHUYECKOTO

TBOpPYECTBA, CIIOpTa, 06LI.[CCTB€HHLIX 0THOI.I.ICHPII>1;



11) npuHATHE W pealu3alMi0 LEHHOCTEH 370poBOro M 0e30macHOro oOpasa JKU3HH,
noTpeOHOCTH B (DM3MYECKOM  CaMOCOBEPIICHCTBOBAHWH,  3aHATHUAX  CIIOPTUBHO-
03/IOPOBUTEIBHON  JIEATCIBHOCTHIO,  HEMPHUATHE  BPEAHBIX  HPUBBIUCK:  KYpPCHHS,
yIOTpeOICHHSI aTKOT OIS, HAPKOTHKOB,

12) 6epeskHOe, OTBETCTBEHHOC M KOMIICTEHTHOE  OTHOIIEHHE K  (U3UYECKOMY U
IICXOJIOTHYECKOMY 3/0pOBBIO, Kak COOCTBEHHOMY, TaK M JpPYruX JIIOJEH, yMEHHue
OKa3bIBaTh MEPBYIO IOMOIIb;

13) oco3nanHbIil BbIOOp Oyayiiei mpodeccHd W BO3MOXKHOCTEH peaiu3alliii COOCTBEHHBIX
JKM3HEHHBIX IUIAHOB;, OTHOIIEHUE K NMPO(EeCCHOHAIBLHOW JESTeIbHOCTH KaK BO3MOKHOCTH
y4acTHsi B PCIICHHU JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npobiem;

14) chopMHPOBAHHOCTh IKOJOTMUYECKOTO MBIIUICHHUS, [MOHUMAHUSA BJIMSHHS COIMATBHO-
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COIUAILHON Cpeibl; mpuoOpeTeHue
OTIBITA HKOJIOTO-HAMPABICHHOW ACITEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHE K CO3JAHHUI0 CEMbH HA OCHOBE OCO3HAHHOIO MPUHSATHS

EHHOCTEH CEMENHOMN KU3HU.

MeTanpeamMeTHble pe3y/ibTaThl:

1) yMeHHE CaMOCTOSTEIbHO ONPEACNATh IEIH JACATSIBHOCTH U  COCTaBJISATH IUIAHBI
NeSITeIbHOCTH; CaMOCTOSITENIbHO OCYLIECTBISATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH
JESATENIBHOCTD; HCIIOJB30BaTh BCE BO3MOXKHBIE PECYPCHI [UIsl JOCTHKEHMSI NOCTABIECHHBIX
Henel M peaqu3aluy MIAHOB JeSATeNIbHOCTH; BBIOMPATh YCHEIIHbIE CTPATEruy B Pa3InYHbIX
CUTYyalMsIX;

2) yMEeHHE TpPOIYKTUBHO OOIIAThCS M B3aMMOJCHCTBOBaTH B TIPOILIECCE COBMECTHOM
JeSITEIbHOCTH, YYWUTHIBATh MO3UIMM JPYIrUX YYAaCTHUKOB JI€ATENBHOCTH, 3(PPEKTUBHO
paspeniath KOH(PIUKTHI;

3) BiameHHWe HaBBIKAMU [O3HABATEIBHOW, Y4YEOHO-HCCIICNOBATEIbCKOW U MPOCKTHOMN
NeSITeIbHOCTH, HABBIKAMU pa3pelleHuss MpobjeM; CIOCOOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IOMCKY METOJIOB pELIEHUS NPAKTHUUECKUX 3a7ady, MPUMEHEHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

4) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbHOW HWH()OPMAIMOHHO-TIO3HABATEIbHON
NesITeIbHOCTH, BIIJICHUE HAaBBIKAMU TOJIyUeHHs] HEoOXoauMol MHpopMaIu U3 cioBapen
pa3HbIX THUIIOB, yYMEHHE OpPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HWHGPOpMaIuH,
KPUTHYECKH OLICHMBATh U HWHTEPIPETHUPOBATH MHPOPMAIUIO, TOTYyYaEMYI0 U3 Pa3INYHBIX

HNCTOYHHUKOB,



5)

6)
7)

8)

9)

YMEHHUE HCIIONB30BaTh CPEJCTBA MH(POPMALMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTUH
(manee - UKT) B perieHrr KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AalIMOHHBIX 3a]1a4 C
coOnrofeHreM  TpeOOBaHW  SPrOHOMHUKH,  TEXHHKH  O€30IaCHOCTH,  TUTHCHBI,
pecypcocOepeKeHnsl, TMPaBOBBIX W AITHUYECKHX HOPM, HOPM  HMH(OPMAIMOHHON
0e30MMacHOCTH;

YMEHHE ONpeAeNsATh Ha3HAUeHHE U QYHKLINU Pa3IMYHBIX COI[HAIbHBIX HHCTUTYTOB;

YMEHHME CaMOCTOATEIbHO OLICHUBATh M NPUHUMATh PELICHMS, ONPENCISIONINE CTPATErHIO
MOBEJICHNUS, C YUETOM I'PaXKIaHCKUX U HPABCTBEHHBIX IIEHHOCTEM;

BJIQJICHUE SA3BIKOBBIMHU CPEICTBAMHU - YMEHHUE SICHO, JIOTUYHO M TOYHO M3J1aratb CBOK TOUKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;

BJIaJICHHE HaBBIKAMU ITO3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAaHUM, I'PAaHUIl CBOEr0 3HAHUS M

HC3HaHUA, HOBBIX IIO3HABATCIIbHLIX 3a/la4 U CPCACTB UX JOCTUIKCHHUA.

IIpeameTHble pe3yJbTaThl H3ydeHHUs ydeOHOro mpeamera "MaremaTuka" (BKIOYas

anrebpy U Havajla MaTeMaTUYECKOT0 aHaIn3a, TeOMETPHI0) (YriyOJIeHHBIH YPOBEHbD):

1)

2)

3)

4)

5)

c(hOpPMUPOBAHHOCTh NPEJCTABICHUNA O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MPU OOOCHOBAHHU
MaTEMATUUYCCKUX YTBep)KI[eHI/If/'I U poJii AKCHUOMATUKH B MPOBCACHUH ACAYKTHBHBIX
paccyXaeHu;

c(OpMUPOBAHHOCTh MOHATUHHOIO ammapara o0 OCHOBHBIM pa3jiellaM Kypca MaTeMaTHKU;
3HaHUH OCHOBHBIX T€OpEM, GOPMYJ U YMEHUS UX IPUMEHSTh; YMEHHUS JJOKa3bIBaTh TEOPEMBbI
Y HAaXOJUTh HECTAH/IAPTHBIE CIIOCOOBI PEIICHNUS 3a/1aY;

c(OPMUPOBAHHOCTh ~ YMEHUH  MOJEIHUPOBATh  peallbHble  CUTYyallMH, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATh MOJYYECHHBIN PE3YJIBTAT;

c(hOpMUPOBAHHOCTh MPEJCTABIEHUN 00 OCHOBHBIX MOHATHUAX MATEMATHUYECKOTO aHAIHM3a U
ux CBOfICTBaX, BJIAICHUC YMCHUECM XAPAKTCPU30BATh IMOBCACHHUC q)YHKIII/If/'I, HCIIOJIB30BaHHUEC
MTOJIYYECHHBIX 3HAHUW JIJIs ONUCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEM;

BJIAJICHUE YMEHHSIMU COCTAaBJIEHUS BEPOATHOCTHBIX MOJEJIEN II0 YCIOBUIO 3aladud |
BBIYHCIICHUS] BEPOSITHOCTH HACTYIUICHUSI COOBITHII, B TOM YHCJE ¢ MpUMEHEHUEM (OopMy
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; HCCIEAOBAHUS CIy4alHBIX

BCJIMYMH I10 UX PACTIPCACIICHHUIO.



2. Conep:xaHue yueOHOTro mpeamera «MareMaTuka

Yriy0/1eHHBIH YypOBeHb

Anre0pa 1 HayaJIa aHAJIN3a

[ToBrOopenue. Pemenue 3aga4 ¢ MCMONB30BAHUEM CBOMCTB YMCEN U CUCTEM CUUCIIEHUS,
JEIUMOCTH, J10J€M M 4YacTel, MPOLIEHTOB, MOJyJied unceln. Pelienne 3aga4 ¢ MCIOJIb30BaHUEM
CBOWMCTB CTENEHEW H KOPHEW, MHOTOWICHOB, MPEoOpa3oBaHWN MHOTOWICHOB W JPOOHO-
palMOHANBHBIX BhIpAKEHUH. Pellienue 3a1ad ¢ HCNoJIb30BaHUEM IPaJyCHOM Mephl yria. Moayib
Yuclia U ero cBoicTBa. Pemienue 3a1a4y Ha JBUKEHHE U COBMECTHYIO pabOTy, CMECH U CIUIABBI C
MTOMOIIBIO JTMHEWHBIX, KBAJIPATHBIX U APOOHO-PAIMOHATILHBIX YPABHEHHUM U UX CUCTEM.

Pemenne 3agad ¢ MOMOLIBIO YHCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOU
MEPEeMEHHOHN, C TMPUMEHEHHEM HW300paXCHHsI YHCIOBBIX IPOMEKYTKOB. PemieHue 3amaud ¢
UCIIOJIb30BaHUEM YHCIOBBIX (YHKIMI U uXx rpaduxos. Mcmnonb3oBaHue CBONCTB U TpaduKoB
JUHENHBIX ¥ KBaAPAaTHYHLIX (YHKIHUH, 0OpaTHON MPONOPLHOHANLHOCTH M QYHKIHM Y = +/X.
I'pacdnueckoe penienre ypaBHeHUN U HepaBeHCTB. Mcnonb30Banue onepaiuii HaJ MHOKECTBAMU
U BBICKA3bIBaHUSIMHU. VICIIONb30BaHNE HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOM,
YHCIIOBBIX MPOMEKYTKOB, UX OOBCIUHEHHUN M mepecedeHuid. [IpuMeHeHne npu penieHny 3a1aq
CBOMCTB apu(PMETHUYECKON U TEeOMETPUYECKOW MPOTrPeccuH, CYMMHUPOBaHUSA OECKOHEUHOMN
CXOJAILIEHCS TEOMETPUUYECKON MTPOTrPECCUM.

MHoxecTBa (YHCIIOBBIC, TCOMETPHYCCKHX (QUTyp). XapaKTEPUCTHIESCKOE CBOWCTBO,
JJIEeMEHT MHOXECTBa, IIyCTO€, KOHEYHOEe, OecKOHeuHOoe MHOKecTBO. CrnocoObl 3anaHus
MHOXkecTB [logMHOkecTBO. OTHOIIEHHS MPUHAAJIEKHOCTH, BKIIFOUEHHs], paBeHCTBA. Onepauun
Hag MHOxecTBaMu. Kpyrm Oiinepa. Koneunsle u O€CKOHEYHBIEC, CUYETHBIE M HECUETHBIC
MHOYECTBA.

VctuHHble M JOXHBIE BBICKA3bIBAaHUS, OMNEpAllMU HaJ BBICKA3bIBAaHUSMU. Aneebpa
svickazviganuti. CBSI3b BBICKA3bIBAHMM ¢ MHOXXecTBaMU. KBaHTOpBI CYIECTBOBAHHS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OcHogubie nocuyeckue npaeuna. PeleHne JOrMYEeCKUX 3aaad ¢
HCIOJIb30BaHUEM KPYTroB Dilsiepa, 0CHOBHbIX 102U4eCKUX npasu.i.

YmozakmoueHus. OOOCHOBaHUS M JOKa3aTeNbCTBO B MaTeMaTHKe. TeopeMbl. Bumisl
MaTEeMaTHUYeCKUX yTBEPXKACHUU. Buder dokazamenvcms. Mamemamuyeckas UHOVKYUSL.
Ymeepowcoenus: obpamnoe oOannomy, npOMUBONONONCHOE, 0OpaAMHOE HPOMUBONOIOHCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOAMMBIE U IOCTATOUHBIE YCIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamxku u cpasueHus. Aneopumm Esexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema ®epma. q-uunvle cucmemvl CHUCTEHUS.

Dynkyus Jiinepa, YUcio u cymma oerumenei HamypaibHo20 YUcia.
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Pagnannas wmepa yryla, TpUIOHOMETPUYECKAs OKPY)KHOCTb. TpPUTOHOMETPHUYECKHE
¢GyHkuuu uyucen U yriaoB. DopMylibl IPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (DYHKIIHH,
(dbopMysBl BOWHOTO ¥ TIOJOBUHHOTO apryMmeHTa. lIpeoOpazoBaHue CyMMBI, DPa3HOCTH B
MIPOU3BEACHNE TPUTOHOMETPHUECKUX (DYHKIIMIA, 1 HAOOOPOT.

Hynun ¢yHKuMM, HOpOMEXYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOosnbiiee u
HauMeHblIee 3HaueHue GyHkuu. [lepuoanyeckue GpyHKIMM 1 HAUMEHBIIUH niepuo. YeTHble u
HeveTHble GYHKIUH. Dyukyuu «OpobHas wacmv yuciay y = {x}u «yenas uacmo uuciay
y = [x].

Tpuronomerpudeckue (QYHKIMM YHUCIOBOTO apryMeHTra Yy = cosx,y =sinx,y =
tg x,y = ctg x. CBoiicTBa u rpauK TPUTOHOMETPUYECKHUX (YHKITHA.

OOpatHble TPUTOHOMETPHUYECKHE (PYHKIIUH, UX TJIaBHBIC 3HAUEHUS, CBOICTBA U IpadUKH.
Tpuronomerpuyeckue ypaBHeHHS. OIHOPOAHBIE TPUTOHOMETPUYECKUE ypaBHEHHs. PeuieHue
IIPOCTENIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. lIpocTeiimne cucTeMbl TPUTOHOMETPUUECKUX
YPaBHEHUU.

Crenenp C JCHCTBUTENBHBIM IIOKa3zaTeneM, cBoicTBa creneHu. IIpocteifmue
MoKa3aTeJIbHbIE YpaBHEHUs U HepaBeHCTBA. [lokazaTenbHas QYHKIUS U €e CBOWCTBA M rpaduk.
Yucno e u pyHkuus y = e*.

Jlorapudm, cBoiictBa sorapudma. JlecATMUHBIN W HATypaJlbHBIA  JOrapu@m.
[IpeoOpasoBanne  norapupmMuveckux  BblpaxkeHuil. Jlorapupmuueckne ypaBHEHUS H
HepaBeHCTBa. Jlorapudmuyeckast QyHKIMS 1 ee cBOICTBA U rpaduK.

CrenenHas pyHKIUS U ee cBoMcTBa U rpaduK. MppanmoHanbHble ypaBHEHHUS.

IlepBuuHbIE MNpEACTaBIEHUS O MHOXKECTBE KOMIUIEKCHBIX 4ucen. /[leucmeus ¢
KomnaekcHoimu yuciamu. Kommnnexcno conpsidcennvie uucina. Mooyne u ap2ymenm uucia.
Tpuconomempuueckas Gopma KomniekcHo2o uucid. Pewenue ypaénenuii 6 KOMNIEKCHbIX
qycaax.

Meton uHTepBaJOB Ui pelieHus HepaBeHCTB. [IpeoOpa3oBaHust rpaukoB (yHKIHMA:
C/IBUT, YMHO)KEHHE Ha YHCIIO, OTPaK€HHE OTHOCHTEIbHO KOOpIMHATHBIX oceil. ['paduueckue
METO/BI PEIICHNS] YPAaBHEHHUI U HEPaBEHCTB. PellleHne ypaBHEHUN M HEPABEHCTB, COJEP KAIINX
MIEPEMEHHYIO T10]1 3HAKOM MOJYJIS.

CucTeMbl TOKa3aTeNbHBIX, JOTapU(PMUUIECKUX U UPPALMOHATIBHBIX ypaBHEHHH. CrcTeMbl
MOKa3aTeIbHbIX, JJOTapU(PMUUIECKUX U HPPALIMOHAIBHBIX HEPABEHCTB.

B3aumno oOparubie pyHkiun. ['paduxu B3auMHO 00paTHBIX (YHKITHIHA.

VYpaBHEHHUs], CHCTEMBI YPAaBHEHUH C TApaMETPOM.

@opmyna bunoma Hviomomna. Pewenue ypasnenutl cmenenu eviuie 2 CneyuaibHbix

6uoos. Teopema Buema, meopema be3y. Ilpusooumvie u Henpugooumvie muozounervl. OcHoéHas
7



meopema  anceopel. Cummempuueckue MHO20UAeHbl. Llenouucnennvlie u  yenosHauHwie
MHO2OUJIEHDL.

Huoghanmoswi ypaenenus. Llennvie opoou. Teopema @epma o cymme K8aopamos.

Cymmbl u paosi, Memoovl CyMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembi 0 npubaUNCEHUU OUICMBUMENbHBIX YUCEN PAYUOHATbHBIMU.

MHnoocecmsa na KOOPOUHAMHOU NIOCKOCT.

Hepasencmeo Kowu—Bynaxosckoeo, nepasencmeo Hencena, nepaéencmea o cpeoHusx.

[lonarue npenena ¢yHkuuu B TOouke. [lonamue npedena hyHKyuu 8 OeCKOHEYHOCHU.
Acumnmomul epagpuxa ¢ynkyuu. CpasHeHnue OECKOHEUHO MANbIX U OECKOHEYHO OONbUUX.
HenpepwiBHOCTh QyHKIIMU. Coticmsa Henpepwignvix (hynxkyuil. Teopema Betiepumpacca.

Huddepenuupyemocts Qynkiuu. [IpomsBognas ¢ynkumu B Touke. KacarempHas x
rpaduxy Qynkuun. ['eomerpuueckuili ¥ (U3MYECKUN CMBICT TNPOU3BOAHON. [Ipumenenue
npouszeooHol 6  (husuxe. [Ipon3BogHBIE  BJIEMEHTAPHBIX GbyHKIHIA. [TpaBuna
TP PepeHIIPOBAHNS.

Bropas npousBoHas, ee reoMeTpuidecKuil U GU3HUECKUl CMBICIL.

Touku skcTpemyma (MakcuMmyma U MUHUMYyMa). MccenoBanue aieMeHTapHbBIX (PYHKIIHMA
Ha TOYKM OSKCTpEMyMa, HamOOJbIliee M HAMMEHBIIEEe 3HAUYCHHE C IMOMOIIBIO MPOU3BOIHOM.
Ilocmpoenue epaguxos ynxkyuii ¢ nomowwbro npoussooHvix. Ilpumenenue npouzeooHol npu
pewenuu 3aday. Haxoocoenue sxcmpemymos hyHKyutl HeCKOAbKUX NePeMeHHbIX.

[lepBooOpasznas. Heonpenenenuslii  uHTErpan.  llepBooOpaszHbie  AreMEHTApPHBIX
¢ynkimit.  [lnomanp  kpuBoimHeiiHOM — Tpamemmu. — @opmyna  Herorona-JleitOnuna.
OmnpeneneHHbIi HHTETpAN. Boiuucienue niowadeti nioCKux gueyp u 06vemos mei 6pawjeHus: ¢
NOMOWbIO UHMeSpaa.

Memoowi pewienus pyHKYUOHATLHBIX YPABHEHUU U HEPABEHCMS.

I'eomerpus

[ToBropenue. Pemenune 3amad ¢ HMCHOJB30BAaHUEM CBOWMCTB (UTYp Ha TUIOCKOCTH.
Pemenue 3a1ay Ha J10Ka3aTeNbCTBO U MOCTPOEHUE KOHTPIpUMEpoB. [IpuMenenue npocremmx
JOTUYECKUX TpaBuj. PemieHne 3agady ¢  HMCHOJIB30BAaHUEM TEOPEM O TPEYroJIbHUKAX,
COOTHOIIIEHUI B MPSIMOYTOJILHBIX TPEYroJbHUKAX, (DAKTOB, CBI3aHHBIX C YETHIPEXYrOJbHUKAMHU.
Pemenue 3amau ¢ ucnonb3oBanueM (aKTOB, CBSA3aHHBIX C OKPY)KHOCTSIMHU. Pemienue 3amay Ha
U3MEpEeHUs] Ha IUIOCKOCTH, BBIYUCIEHUS [UIMH W Iulomaneil. Pewenue 3aday ¢ nomouvio
8eKMOPO8 U KOOPOUHAM.

Harnsgnas CTCPCOMCTpHL. HpnsMa, napaJiieJICIuIiC I, mupaMuaa, T€Tpasap.



OCHOBHBIE TIOHATUSI TEOMETPUH B NMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIIEICTBUS
u3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenas onsa mempasopa. IlocTpoeHrne cedeHH! MHOTOTPAaHHUKOB METOJO0M
cienoB. llenTpanpHoe mnpoexktupoBaHue. llocTpoeHue cedeHHil MHOTOrpaHHUKOB METOA0M
MPOCKIIUMN.

CkpenuBaroniecst IpsMbI€ B IPOCTPAHCTBE. YTOJI MEKIY HUMU. Memoovbl Haxodcoenus
PACCMOSHULL MeAHCOY CKPEUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 MapayIeNbHOCTH MPSIMBIX U IUIOCKOCTEH B IpocTpaHcTBe. [lapannenbHoe
MIPOEKTUPOBAHUE U H300paskeHne Guryp. [ eomempuueckue mecma modex 8 NpOCMpancmee.

[lepnieHauKyIApHOCTh MPSAMOM M IUIOCKOCTU. OpPTOroHalNbHOE NPOEKTHUPOBAHUE.
Haknonnsle u npoekuuu. Teopema o Tpex nepreHAuKyIspax.

Buovi  mempasopos.  Opmoyenmpuyeckuti  mempas’op, KAPKACHuIL — mMempasop,
pasnocpanublii mempal’op. Ilpamoyzonvheiii mempas’op. Meduansl u Oumeouanvl mempasopa.

Jlocmpaueanue mempasopa 0o napainenenuneod.

Paccrosaust mexny ¢urypamn B mpoctpanctBe. OOmMK MEPHEHIUKYISAP IBYX
CKPEILMBAIOINXCS MPSMBIX.

Yrnel B mpoctpaHcTBe. [lepneHnukymsipHble IIOCKOCTH. [L10wadb opmo2oHanvHou
npoexkyuu. Ilepnenouxynapnoe ceuenue npusmvl. ITpexepanHvili U MHO202PAHHbIL  V2OIl.
Ceolicmea naockux yenoe mHococpanHoz2o yeaa. (Ceolicmea NIOCKUX U O08VZPAHHLIX Velo8
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPanHo20 yed.

Bunet MHOTOrpaHHUKOB. Pazgepmku  mHoeoepanHuka. Kpamuatiwue nymu Ha
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. llpaBunbHble MHOTOTPAHHUKU. J{80licmBeHHOCMb NpABUTLHBIX
MHO202PAHHUKOS.

IIpusma. [Tapamtenenumnen. CpolicTBa  mapajuieienuIea. IIpssMoyToNbHBIN
napajuienenunesa. HakioHHbIE IPU3MBI.

[Mupamuna. Buasl nupamua. OieMeHTHl MpaBWIbHOM nHUpaMuibl. [lupamuasr ¢
PaBHOHAKJIOHEHHBIMH peOpaMu ¥ IpaHsMH, UX OCHOBHBIE CBOIMCTBA.

[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.

Tena BpamieHus: HWIMHAP, KOHYC, map u cdepa. CedeHns LUIMHAPA, KOHYCa U IIapa.
[[TapoBoi#i cerMeHT, IapoBOil CIIOH, MIAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMu/ia U yCEUEHHBIH KOHYC.

Onemenmol cghepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble npsMble U TIockocTH. Brnucannble n onucanubie cdepsl. Kacarowuecs

cghepvi. Kombunayuu men epawyeHusl.



BekTops! u koopauHaTel. CymMMa BEKTOPOB, YMHOXKEHUE BEKTOPA HA YUCIO. YTOJI MEKIY
BekTopamu. CKaIsipHOE MMPOU3BEACHHUE.

VYpaBHeHue MmIockocTd. DopMylia pacCTOSHUS MEXKIY TOYKaMHU. YpaBHEHHE C(eEphl.
Dopmyna paccmosaHus om mouku 00 niockocmu. Cnocobwvl 3a0anusi NPAMOU YPaGHEeHUIMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWBIO BEKMOPO8 U MemoOOM
KOOpOUHam. DieMeHmbl 2eoMempuu Macc.

[Tonsatue obOwvema. OOBeMBI MHOTOrpaHHMKOB. OOBEMBI TeNn BpamleHHs. AKCUOMbL
0bvema. Bvigod gopmynr 06vbemMo8 npsamMoy2oibHO20 NApaiieienunedd, npusmvl U NUPAMUobL.
Dopmynvl 0115 HAX0AHCOeHUsL 0Obema mempadr0pa. Teopembl 06 OMHOULEHUSAX 0OBLEMOS.

Ipunosicenuss unmezpana K 6bIYUCIEHUIO 00BEMO8 U NOBEPXHOCMEN Mel BPAUeHUS.
ITnowaow cghepuueckoeo nosaca. Obvem waposoeo cros. Ilpumenenue o6vemo8 npu peurenuu
3a0au.

[Tnomane chepsr.

Paszsepmra yununopa u xonyca. Ilnomans MOBEpXHOCTH HWIMHAPA U KOHYCA.

KomOuHanu MHOTOTpaHHUKOB U TEJT BpaIICHUSI.

[Tomo6ue B mpocTpancTBe. OTHOIICHHE 0OBEMOB | TUIOIIAJICH MOBEPXHOCTEH MOAO0OHBIX
¢uryp.

Heudicenuss 6 npocmpancmee: NApAIIeNbHblll NEPEHOC, CUMMEMPUs OMHOCUMENbHO
NIOCKOCMU, YEHMPALbHASL CUMMEMPUsL, ROBOPOM OMHOCUMENTbHO NPAMOIL.

Ilpeobpazosanue nooobus, comomemusi. Pewenue 3a0auy Ha NIOCKOCMU  C

UCNONb306AHUEM cCmepeoMempudecKux Memooos.

BeposiTHOCTB M CTAaTHCTHKA, JIOTHKA, TEOPUsI TPa)OB 1 KOMOMHATOPHKA

[ToBropenue. Hcnonp3oBaHue TaOMUI] W JUarpaMM Ui TPEJICTaBICHUS JAHHBIX.
Pemrenne 3a1a4 Ha MPUMEHEHHUE ONUCATENBHBIX XaPAKTEPUCTHUK YHCIOBBIX

HaOOpOB: CpeHUX, HAauOOJBIIEr0 M HAUMEHBLIEr0 3HAU€HUs, pa3Maxa, JUCHEPCUU U
CTaHJAPTHOTO OTKJIOHEHUS. BbIUMCIIeHHMEe YacTOT W BEpOATHOCTEH coObITHH. Bbruncienne
BEPOSITHOCTEM B OINBITaX C PaBHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMU HcXxonxaMu. Mcmomnb3oBaHue
KOMOMHATOpUKU. BpluncieHne BepoATHOCTEM HE3aBUCHUMBIX coObITui. Mcmonb3oBaHue
(GbopMyIbl CIIOKEHUS BEpOSATHOCTEW, auarpaMM OMjepa, JepeBa BeposiTHOCTEH, (popmysbl
bepnyinu.

Bepoamnocmmnoe npocmpancmeo. AKcuomvbl meopuu 6eposmHoCmel.

VYcnoBHas BepoATHOCTH. lIpaBuno ymHOXeHHs BeposTHOcTed. Dopmyrna IMOIHON

BepoaTHocTH. Popmyna baiieca.
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JluckpeTHble ciydailHble BeIMYMHBI U pactpenenieHus. COBMECTHBIE pPACIpPECICHHUS.
Pacnpenenenne cyMMbl M IPOU3BEACHNS HE3aBUCUMBIX CIIYYalHBIX BEIMYHMH. MaTeMaTnyeckoe
O0XKMJAHUE W JUCIEPCHUS CIIyYalHOW BEJIMYMHBL. MaTemMaTH4YeCKOE€ OKHUIAHWE M JUCHEPCUs
CYMMBI CITy4ailHbIX BEJIMYMH.

bunapnas cinydaiiHas BenuuuHa, pacnpeaesnieHue  bepHymim. ['eomerpuueckoe
pacnpezneneHue. buHOMManbHOE paclpeneseHue U €ro CcBoOWcTBa. [ unepzeomempuyeckoe
pacnpeoeneHue u e2o cOUCMEA.

HenpepbiBHble  cayuaiiHble  BenuuuHbl.  [lmoTHOCTH  BeposiTHOCTH.  DyHKUHS
pacnpenenenus. PaBHomepHOe pacnpeieneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempul.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmanbHoe pacnpenenenue. OyHkuus
Jlanmaca. IlapameTrpbl HOpmanbHOro pacnpeneneHus. Ilpumepsl ciaydallHbIX BEJIUYMH,
MOIYMHEHHBIX HOPMAIBLHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUM, POCT YelloBeKa). [Jenmpanvras
npeoenvHas meopema.

Hepasencmeso Yebviwesa. Teopema Yebdviuesa u meopema Bepuynnu. 3axon Oonvuuux
yucen. Bvibopounwiti memoo usmepenus eepoamuocmeti. Ponb 3axkona donvuiux yucen 6 Hayke,
npupooe u obuecmee.

KoBapuamust nByx ciydailHeIX BenuuuH. [loHsATHE O KOX(pHUIMEHTE KOPPEISLUH.
CoBMecTHBIE HAOMIOACHHS JBYX CIy4YyallHBIX BENWYHH. BbsibopouHvlll  KO3Dpuyuenm
Koppenayuu. Jlunetinas pezpeccusi.

Cmamucmuyeckas ecunomesa. Cmamucmuka Kpumepus u ee YpOo8eHb 3HAUUMOCHU.
IIposepka npocmetiwiux eunomes. Imnupuieckue pacnpeoenerus U ux césa3b ¢ meopemuiecKumMu
pacnpedeneHuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuti. Huvekmusenvie U ClOPHEKMUBHbIE COOMBEMCMBUSL.
buexyuu. /Jluckpemuas nenpepwvienocmes. Ilpunyun /[upuxne.

Koouposanue. /[souunas 3anuce.

Ocnoeuvie nonsamus meopuu 2pagos. [epesvs. Jeouunoe Oepeso. Ceéaznocme.

Komnonenmui cesznocmu. Ilymu na epage. Jiineposwol u I amunomonogvl nymiu.
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OCBOCHHE KAXKI0H TEeMBbI

Yriy0eHHbIH YPOBEHb

3. TemaTuueckoe NJIAaHUPOBAHHUE C YKA3AaHUEM KOJINY€CTBA YaCOB, OTBOJUMBIX HA

Ne 10 knace 204 yaca
1 [ToBTOpeHme anredpel u reomeTpun 7-9 12
2 JlelicTBUTEIbHBIC YHCTIA 12
3 [TapamienbHOCTh IPSIMBIX, TPSIMBIX U TUIOCKOCTEH 18
4 24
Tpuronomerpuueckue GpyHKIuN
5 . 14
[eprieHAUKYISPHOCTD MPSIMBIX M TUIOCKOCTEH
6 TpUrOHOMETPHYECKHE YPABHEHUS 10
7 KoMILeKcHbIe uncia 12
8 [IpeobOpazoBaHus TPUTOHOMETPUICCKUX BBIPAKCHHIMA 22
9 MHOrorpaHHuKu 18
10 I[pousBoaHas 28
11 KoopanHaThl TOUYKH ¥ KOOPIMHATHI BEKTOPA B IPOCTPAHCTBE. 15
CkansipHOe MPOU3BEICHUE BEKTOPOB
12 DiieMeHThl KOMOMHATOPHUKHU U BEPOSITHOCTH 7
13 [ToBTOpenune matepuana 10 kiacca. ['ogoBast k.p.
12
Peszeps spemenu.
11 knace 204 yaca
1 MHorouseHsl 12
2 Crenenu u kopau. CreneHHble QyHKINN 18
3 32
[Toka3zarenbHas u JorapupmMudeckas GyHKIHA
4 12
Hunmuuap, KOHYC | 1ap
5 [TepBooGpa3Has U HHTErpall 10
6 OO6BEMEI Ten 20
7 DNIeMEHTHI MATEMaTHIECKON CTaTUCTUKH 10
8 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbl ypaBHEHUN 1 HEPABEHCTB 32
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Pemenue 3a7ia4 110 IJIaHUMCTPUHN

22

10

IToBropenue kypca matematuku 10 — 11 knaccos. Pezepg

6pEMEHU

26+10
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