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MNOSACHUTEJIbBHAS 3AITMCKA

Pabouas nporpamma mo mnpenmery «Marematuka» miasi 0a30BOrO YpOBHS
npernoaaBanus B 10-11 xiaccax cocraBiiena B cootBeTcTBuu ¢ TpedoBanusmu @I'OC k
CTPYKTYpE M pe3yJabTaTaM OCBOCHHS OCHOBHBIX 00Pa30BaTEIbHBIX MPOTPAMM CPEIHETO 0OIIETOo
oOpa3oBaHUsl.

VYueOnnlii npeamer «MaTemaTukay BXOIUT B 00s3aTENbHYIO NPEIMETHYIO 00JacTh
«MaremaTika 1 ”HPOPMaTUKa».

Lenp ocBoeHust mporpaMMbl ©0a30BOro ypoBHS — 0OO€CHeYeHHEe BO3MOXKHOCTU
WCTIOJIb30BAHUSI MAaTEMAaTUYECKUX 3HAHWH M YMEHHU B MOBCETHEBHOH XU3HH M BO3MOKHOCTH
YCIELIHOTO MPOJOJKEHHUsI 00pa30BaHUs MO CHELUAIbHOCTSIM, HE CBSI3aHHBIM C MHPUKIAIHBIM
HCI0JIb30BAHUEM MATEMAaTUKH.

PaGouas nmporpamma no marematuke AJs odydyarommxcs 10-11 kiaaccoB pa3padorana Ha
OCHOBe:

1. ®epepanbHblii TOCYAapCTBEHHBIH 00pa30BaTENIbHBIM CTaHAAPT CpPEAHEro OOIIero
0o0pa3oBaHus, YTBEPKACHHbIN NpukazoM MuHucrepctBa oOpasoBaHust U Hayku P® ot
17.05.2012 Ne 413 (B pen. ot 29.06.2017)

2. OcHoBHas  oOpaszoBareibHas  IporpamMMa  CpeaHero  o0mero  oOpa3oBaHUS
«JIeOsxbeBcKas cpefHsisi 001eo0pa3oBaTeIbHAs MIKOJIA

3. Marematuka: anreOpa ¥ Havajla MaTeMAaTHYECKOTO aHalM3a, reoMeTpus. Anredpa u
Hayaja MareMaTthdeckoro aHamuza. 10 kmacc [0a30BbIl M YIUIYyOJICHHBIM YPOBHHU]:
Metoaudeckoe mocoouwe s yuutens / A.I. Mopakosuu, I1.B. CemenoB. — M.:
Mmuemosuna, 2017.

4., Maremaruka: anrebpa W Hadajga MaTeMaTHYECKOTO aHajn3a, reoMmeTpus. Anredpa u
Hayaja MaTeMaThdecKkoro aHamu3a. 11 kmacc [0a30BbIi M YIrUIyOJICHHBIM YPOBHHU]:
Metoaudeckoe mocoouwe s yuutens / A.I. Mopakosuu, I1.B. CemenoB. — M.:
Mmuemo3suna, 2017.

5. Pabouas mporpamma kypca «Maremaruka: AnreOpa W Hadajga MaTeMaTHYECKOTO
ananu3a. ['eomerpus» (yriyOleHHBIH YpOBEHb) K IpeaMeTHOW JmHuKu yuyeOHukoB JI.C.
Atanacsa 10-11 xmaccel. / COopHuMk pabouux mporpamm. ['eomerpusi (coct. T.A.
Bypmuctpoga) - M.: [Ipocsemenue, 2018.

Hcnoab3yeMble y4eOHUKH:

1. Maremaruka: anrebpa W Hayajla MaTeMaTHYECKOrO aHajiu3a, reomerpus. Anrebpa u
Hayaja Marematuueckoro aHanuza. 10 kiacc. YuyeOHUK s 0O01ieoOpa3oBaTeIbHBIX
opranu3anuii (6a30BbId UM yriuyOneHHbId ypoBHHM). B 2 wactax; mox pen. AT
MopakoBuya. - M.: Muemo3suHa, 2019.

2. Marematuka: anreOpa ¥ Hayala MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Anrebpa u
Hayajla MareMaTudeckoro aHamusa. 11 kimacc. YueOHUK ais oOmieoOpa3oBaTeIbHBIX
opranmu3anuii (6a30BbId UM yriuyoneHHbId ypoBHHM). B 2 wactax; mox pen. AT
MopakoBuya. - M.: Muemo3suHa, 2019.

3. Marematuka: anreOpa U Hauajga MaTeMaTH4YeCKOro aHau3a, reometpus. [ eomerpus. 10-
11 xmaccel. YueOHHMK Juis 0OIIe00pa3oBaTeNbHBIX OpraHu3aluii: 0a30BBIA U
yriyonenssiit yposau / JI.C. Aranacsn. — M.: IIpocsemienue, 2019.

Mecrto npeamera B y4eOHOM IIaHe

Monayns/knace 10 xmacce 11 kmace
g 0a30BbLIH 6a30BbIi
Anrebpa u Hauana 102 i

MaAaT€MaTU4YCCKOIo aHajin3a

I'eomerpus 68 66

Hrtoro 170 165




Hnst u3ydeHust npenmera «MartemaTtuka» Ha 0a30BOM YpOBHE OTBOJHUTCSA 5 ydeOHBIX
gacoB Henenmo B 10—11 kmaccax: Ha m3ydeHHe anreOpbl U Hadajda MaTeMaTHYeCKOrO aHallu3a
OTBOJAUTCS 3 y4eOHBIX Yaca B HEJIENI0, HAa M3y4YEeHUE T€OMETPUH 2 Yaca B HEJEIIIO.

1. IlnanupyeMble pe3yJbTaThl 0OCBOCHHUs YUueOHOro npeamera «MareMaTuka

1.1. InanupyemMble JMYHOCTHBIE pe3ybTaThl ocBoeHuss OOII
JInuHOCTHBIE pe3y/bTaThbl B chepe OTHOIIEHUI o0y4yaromuxcs K cede, K CBoeMy 310P0BbI0, K
MO3HAHUIO cels:

e oOpueHTaluus 00ydaroIMUXCs Ha JOCTH)KEHHE JIMYHOTO CYACThsl, Pealu3alfio MO3UTUBHBIX
KU3HECHHBIX TEPCIICKTUB, HHUIMATUBHOCTh, KPEATHUBHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEENIEHUI0, CIOCOOHOCTh CTAaBUTh LEJIH U CTPOUTH KU3HEHHBIE IIJIaHbI;

® TOTOBHOCTh M CHOCOOHOCTh OOecneunTh cebe M CBOMM OJM3KUM JOCTOMHYIO JKHU3Hb B
MPOLECCE CAMOCTOSATENILHOM, TBOPYECKOW  OTBETCTBEHHOM IESITEIBHOCTH;

® TOTOBHOCTh M CHOCOOHOCTh OOyYaromMxcsi K OTCTaMBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOATHIBATh COOCTBEHHYIO TO3HIIUIO TIO
OTHOIICHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOILIOT0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICJIEHUS] UCTOPHUH, JYXOBHBIX IIEHHOCTEN U JIOCTH)KEHUI Halllel CTpaHbl;

® TOTOBHOCTh M CIIOCOOHOCTh OOydaroluxcs K CaMOPa3BUTHI0O MW CaMOBOCHHUTAHUIO B
COOTBETCTBUU C OOIIEYENOBEYECKUMH LEHHOCTSAMU U HAeajaMH TIpaKJaHCKOro OOIIecTBa,
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHUAX CIIOPTUBHO-03J0POBUTENHHOM
JeSITeNIbHOCTBIO;

® TIPUHATHE U peau3alusl IIEHHOCTEH 3I0POBOTO M Oe30macHoro obpasa Ku3HH, OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHNE K COOCTBEHHOMY (PU3UYECKOMY U MCUXOJIOTHYECKOMY
3/10pPOBbIO;

® HENpUsATHE BPEIHBIX MPUBBIYEK: KypEHUs, YIOTPEOICHHS aJIKOroJisi, HAPKOTHKOB.
JIM4HOCTHBIEe pe3ysabTarhl B cepe orHomeHHid oOydawmuxcsa K Poccun kak k Poaune
(OTeuecTBY):

® poccuiicKkas HIEHTHUYHOCTb, CIOCOOHOCTh K OCO3HAHHIO POCCHUICKOM HAEHTUYHOCTH B
MOJIUKYJIIbTYPHOM ~ COILIMYME, YYBCTBO MPHYACTHOCTH K MCTOPUKO-KYIBTYPHOW OOIIHOCTH
poccuiickoro Hapoja u cyapde Poccun, maTpuoTH3M, TOTOBHOCTh K Ciy:keHHI0 OTe4ecTBy, €ro
3aluTe;

® YBaXXEHHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH nepes PonuHoil, roproctu 3a cBoit
Kpaii, cBoto PoauHy, mpormuioe U HacToslee MHOMOHAIIMOHAIBHOTO Hapoda Poccuu, yBakeHue k
rocyJlapCTBEHHBIM CUMBoJIaM (rep0, ¢iar, TMMH);

e (dopMUpOBaHUE YBaXKEHUS K PYCCKOMY SI3BbIKY KaK TOCYJapCTBEHHOMY sI3bIKy Poccuiickoi
Odenepanyu, SBISIOMIEMYCSI OCHOBOW POCCUHWCKONW HISHTHYHOCTH M TJABHBIM  (aKTOPOM
HAI[MOHAIILHOTO CaMOOTIpEACTICHUS;

® BOCIHMTAHHWE YBAXEHUS K KyIbType, S3bIKaM, TpaJullUsIM U OObYasiM HapOJOB,
npoxxkusaromux B Poccuiickont @enepanuu.

JInuHoCcTHBIE pe3yabTaThl B cpepe OTHOUIEHUI 00y4aAOUIUXCS K 3aKOHY, FOCYIapCcTBY U K
rpakIaHCKOMY 00IIeCTBY:

® TPaXJIAaHCTBEHHOCTb, TpPa)XJaHCKas TMO3UIHUSA AKTUBHOTO W OTBETCTBEHHOTO 4JIEHA
poccuiickoro OOIIecTBa, OCO3HAIOLIIETO CBOM KOHCTUTYIHMOHHBIE TIpaBa M OO0S3aHHOCTH,
YBQXKAIOIIET0 3aKOH U MPABOMOPSAIOK, OCO3HAHHO MPHUHUMAIOIIETO TPAIUIMOHHbBIE HAIMOHATIbHBIE
U 0o0IeYesIoBeYecKre TYMaHUCTHUECKHE U JAEMOKPAaTHYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
0OIIIECTBEHHOM JKM3HU,

® TPU3HAHHE HEOTUYKJIAEMOCTH OCHOBHBIX MIPAaB U CBOOO YeOBEKA, KOTOPhIE IPUHAIICKAT
KaX/JI0My OT pPOXJIEHHUS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX MpaB M CcBoOOJ 0Oe3
HapyIICHUs MPaB U CBOOOJ JAPYTHX JIMIl, TOTOBHOCTh OTCTaWBAaTh COOCTBEHHBIE MpaBa U CBOOOIBI
4elnoBeKa M TPpaKJaHMHA COTJIACHO OOIIENPU3HAHHBIM MPHUHIMIAM W HOpMaM MeEXIYHapOJIHOTO



npaBa u B coorBercTBMM ¢ KoHcturynuen Poccuiickoit denepanuu, npaBoBasi U IOJUTUYECKAsS
IPAMOTHOCTB;

® MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu H
OOIIECTBEHHON TMpPAaKTHKH, OCHOBAHHOE Ha JHajore KyJabTyp, a TakkKe pa3u4yHbX (opMm
0O0IIECTBEHHOTO CO3HAHMSI, OCO3HAHNE CBOETO MECTa B TMOJIMKYJIBTYPHOM MHPE;

® UHTEpPUOpH3ALMSA LECHHOCTEH AEMOKPATHM W COLMAIbHOM COJIMIAPHOCTH, T'OTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B IPYIIIE WIH COUMAIBHON OPraHU3alNu;

® TOTOBHOCTh OOYYalOIIMXCS K KOHCTPYKTUBHOMY YYacTHIO B TPUHSATHH PEIICHHA,
3aTparuBarOIIMX KX IIpaBa W HMHTEPECHl, B TOM UHCJIE B Pa3IWYHbIX (opMax OOLIECTBEHHOU
CaMOOpPraHu3allii, CaMOYIpaBJICHUs, OOILIECTBEHHO 3HAYUMON JESATENIbHOCTH;

® T[PUBEPKEHHOCTh WJESIM HHTEpPHALMOHAIN3MA, JPYXKObl, paBEHCTBA, B3aHMMOIIOMOLIU
HapoJI0B; BOCIIMTAHHWE YBAKUTEIBHOIO OTHOLIEHUS K HAIMOHAIBHOMY JOCTOMHCTBY JIFOJEH, UX
YyBCTBAM, PEJIMTHO3HBIM YOCKICHUSIM;

® TOTOBHOCTh OOYYarOIIMXCS MPOTUBOCTOSITh HJICOJIOTUM 3KCTPEMHU3Ma, HaIMOHAIN3Ma,
KceHo(oOuM; KOppYNIMH; JUCKPUMMHALIMKM IO  COIMAJbHBIM, PEIMTHO3HBIM, pacOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COL[UAIbHBIM SBJIICHUSIM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4AIOIIUXCH € OKPY/KAIOIIMMH JTIOAbMM:

® HPaBCTBEHHOE CO3HAHME U MOBEJACHNE Ha OCHOBE YCBOEHHUS 00IEYeIOBEYECKUX [IEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEJCHUS B MOJIUKYIHTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
MaNIOT C JPYTMMH JIIOJBMHU, JIOCTUTaTh B HEM B3aMMOINOHHMMAHHUS, HaXOOUTh OOIIME LIETH U
COTPYIHHMYATH JUISl UX JOCTHKEHUS;

® TpPUHATHE T'YMaHUCTHUYECKUX IIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIBHOE U JOOPOXKEIaTeTbHOE
OTHOIICHHE K JPYTOMY YEJIOBEKY, €T0O MHEHHIO, MUPOBO33PECHHUIO;

® CIIOCOOHOCTH K CONEPEKUBAHHUIO U (POPMUPOBAHHUE MO3UTUBHOIO OTHOIIEHUS K JIIOJSAM, B
TOM YHUCJIE K JIMIAM C OIPaHMYEHHBIMH BO3MOXXHOCTSMHU 3[0POBbS U HHBAJIUAAM; OEpEKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (PU3MUECKOMY M IICHXOJOIMUECKOMY 3/I0POBBIO
JOPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh MIEPBYIO TOMOIIb;

e (opmupoBaHUE BBIPAKEHHOM B TIOBEJCHMM HPABCTBEHHON MO3UIMHM, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATEIbHOMY BbIOOpY 100pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEIECHUS HA OCHOBE
YCBOEHMsI ~ OOILIEYENIOBEYECKUX LIEHHOCTEM W  HPAaBCTBEHHBIX UYYBCTB  (4YecTH, JI0Jra,
CIpaBEAIMBOCTH, MUJIOCEPANS U IPYKETHO0Us);

® Ppa3BUTHE KOMIIETCHIMHM COTPYJHMYECTBA CO CBEPCTHUKAMM, JAETBMH MIIAJIIEIO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTeNIbHOMN, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BaTEIbCKON, IPOEKTHOM
U IPYTUX BUJAX JEATEIBHOCTH.

JInuHoCTHBIE pe3yabTaTbl B cepe OTHOIICHHH O0y4YAIOIMXCH K OKPY/KAIeMy MHPY,
’KHBOI NPUPoOJe, Xy/10:KeCTBEHHOH KYyJIbTYype:

® MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAUMMOCTH
HayK{, FTOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHUE TOCTOBEPHON MHpOpMaLueil o
IIEPEIOBBIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOW U OT€YECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTDH B
Hay4HbIX 3HAaHUX 00 yCTpoiicTBE MHpa U OOIIECTBA;

® TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIIE €aMOOOpa3oBaHMIO, Ha
NPOTSHDKEHUU BCEM JKM3HU; CO3HATEIbHOE OTHOIIEHHWE K HEMpEephIBHOMY OOpa30BaHHUIO Kak
YCJIIOBHIO YCIIEIIHOM NMpodeccroHalbHONM U 00LIECTBEHHON AEATENbHOCTH;

® SKOJIOTHYECKas KyJIbTypa, Oepe’KHOE OTHOIIEHUS K POJHOM 3emile, IpUPOAHBIM OoraTcTBaM
Poccun v Mupa; NMOHMMAaHWE BIMSHUSA COLMUAIbHO-3KOHOMMYECKHMX IIPOLECCOB HAa COCTOSTHUE
MIPUPOJIHON U COLMAIILHOM Cpelbl, OTBETCTBEHHOCTD 32 COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHUSA
U HaBBIKA Pa3yMHOI'O IPUPOJIONOJIB30BAHUS, HETEPIIUMOE OTHOILIECHUE K JCHCTBUSAM, IIPUHOCAIINUM
BpeJl SKOJIOTUH; TPUOOPETEHUE OTBITa SKOJIOT0-HAPABICHHOH NesTeIbHOCTH;

® DOCTETUYECKOE OTHOUIEHHMS K MHpPY, TOTOBHOCTb K JCTETHUECKOMY OOYCTpOHCTBY
COOCTBEHHOTO OBITa.

JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOLICHUH 00yYAOIMXCS K CeMbe H POAUTENSAM, B TOM
4YKciie NOAr0TOBKA K CeMEiHOM KU3HU:



® OTBETCTBCHHOEC OTHONICHHE K CO3JaHHI0 CEMbUM Ha OCHOBE OCO3HAHHOTO TIPUHSATHUS
LICHHOCTEH CEMEHHOM KU3HU,

® TIOJIOKUTENBHBIH  00pa3  CceMbH, pOJUTENBCTBA  (OTIIOBCTBA H  MAaTEPHHCTBA),
WHTEPHOPHU3AIHS TPAAUIIMOHHBIX CEMEWHBIX [IEHHOCTEH.
JInuyHOCTHBIE pe3yJIbTATHI B cepe OTHOIIEHUsI 00y4AIOIIUXCA K TPYAY, B cdepe CONMAILHO-
IKOHOMHYECKHX OTHOIIEHMIA:

e yBa)XEHHUE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aI[UTE CBOCH COOCTBEHHOCTH,

® OCO3HaHHBIA BEIOOP Oymymied mpodeccuu Kak MyTh M CIOCO0 peanu3anuu COOCTBEHHBIX
KU3HCHHBIX TJIAHOB;

® TOTOBHOCTh OOy4arOmMXcs K TPYIAOBOW MPo(ecCHOHAIBHON JIESITENbHOCTH KaK K
BO3MOXHOCTH  y4acCTHsl B PENICHWHM  JIMYHBIX,  OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00I1IeHAIIMOHATIBHBIX MTPOOJIEM;

® TIOTPEOHOCTH TPYIUTHCS, YBAKEHUE K TPYAY W JIIOIAM TPyAa, TPYIOBBIM JOCTIKECHUSIM,
N0OpPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHJAM TPYAOBOU
NeSITEIIbHOCTH;

® TOTOBHOCTh K CaMOOOCITY)XKHBaHWIO, BKIto4Yash OOy4YCHWE W BBITIOJIHEHUE JIOMAIITHUX
00s13aHHOCTEH.
JInyHocTHBIE pe3yiabTartbl B cdepe (PU3NYECKOro, INCHUXOJOTHYECKOro, COLHMAJIBHOIO H
aKaJeMU4ecKoro 0J1aronoJydus 00y4arommxcs:

e (uzmYecKoe, SIMOIUOHATHLHO-TICUXOJIOTHIECKOE, COIMATTLHOE OIaronoydne 00yJarommuxcs
B ’KU3HU 00pa30BaTeIbHON OPTaHMU3AIMH, ONIYIICHUE JEThbMHU 0€30TIaCHOCTH M TICUXOJIOTHYECKOTO
KoMopTa, HHPOPMAITMOHHOI 0€3011aCHOCTH.

1.2. Ilnanupyemblie MeTanpeaMeTHble pe3yJabTaThl ocBoeHuss OOI1
1.2.1. PeryasiTUBHbIE YHUBepPCAJIbHbIE YUeOHbIE JAeliCTBUA
BBINyCKHUK CMOXKET:

® CaMOCTOSITENILHO OMPEIENATh 1IeNU, 3aJaBaTh MapaMeTphbl U KPUTEPHUHU, TI0 KOTOPHIM MOKHO
OTIPEEeNUTh, YTO LIEJIh JOCTUTHYTA;

® OIICHMBATh BO3MOXKHBIE IMOCIEACTBUS JOCTHKEHUS TOCTaBICHHOW LENH B ACSITEIbHOCTH,
COOCTBEHHOM >KM3HM M KH3HU OKPYXKAIOIIMX JIOJIeH, OCHOBBIBAACh HAa COOOPaXKEHUAX ATHKU U
MoOpau;

e CTaBUTh U (POpMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON [EATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

® OIICHUBAaTh pECYpChl, B TOM 4HCIE BpeMs U JApyrue HeMaTepHallbHble PECYpCHI,
HEO0OXO0IUMBIE [T JOCTHKEHUS MOCTaBICHHON 1eNu;

e BpIOMpaTh MyTh [JOCTIKEHHUS UENH, I[UIAHUPOBATh pEIIeHHWE TMOCTaBICHHBIX 3a/ad,
ONTUMU3HPYS MaTepHalbHbIE U HEMaTepuaIbHbIE 3aTPAThI;

e OpraHu3oBbiBaTh A((EKTUBHBIA TOUCK PECYpPCOB, HEOOXOAMMBIX HJS JOCTHKEHUS
MIOCTABJICHHOM LIENH;

® COIOCTABJISITH MMOJYYEHHBIN PE3yAbTAT IEATEIHHOCTHU C TIOCTAaBICHHOM 3apaHee LENblo.

1.2.2. Tlo3HaBaTeIbHBbIC YHHBEPCAJIbHbIC YU4eOHbIC NelicTBUS
BbInycKHHMK CMOKET:

® 1CKaTh M HAXOJIUTh 00OOIIEHHBIE CIOCOOBI PElIeHus 3a/ad, B TOM YHCIIE, OCYLIECTBISATh
pa3BepHyThIi MH(MOPMALMOHHBIA TOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHbIE W
M03HaBaTebHbIC) 3a1a4H;

® KpPUTHYECKH OICHMBATh W HMHTEPIPETUPOBATh HWHGPOPMALMIO C PA3HBIX IO3UIUH,
pacrio3HaBaTh U (UKCHUPOBATh IPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOUYHHUKAX;

® CNOJb30BaTh PA3IMYHBIE MOJAEIbHO-CXEMATHUUECKUE CpEACTBA JUIsl IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOILEHUH, a TakKe MPOTHUBOPEUYH, BBIABICHHBIX B MH(POPMAITMOHHBIX
HCTOYHUKAX;



® HAxOJUTh W MPUBOJIUTH KPUTHUUYECKUE ApPTyMEHTHI B OTHOIICHHM JEHCTBUM U CYXKJICHUM
JIPYroro; CIOKOWHO W pa3syMHO OTHOCHUTBHCS K KPUTHYECKMM 3aMEUaHUSM B OTHOIIECHUU
COOCTBEHHOTO CYXKICHHS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHS,

® BBIXOJIUTHh 32 paMKH Y4eOHOro MpeaMeTa M OCYLIECTBIIATH II€JICHANPABICHHbBIN MOUCK
BO3MOXHOCTEH JIJIsl IIUPOKOTO TIEPEHOCa CPEJICTB U CIIOCOOOB JCHCTBUS;

® BBICTPaMBaTh MHAMBUIYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUYCHUS
CO CTOPOHBI JPYTUX YUYACTHUKOB U PECYPCHBIC OIpPaHUYCHUS;

® MEHATH U YACPKUBATh Pa3HbIC MO3UIIMH B TIO3HABATEIIHLHOU JI€ATEITLHOCTH.
1.2.3. KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE IeiiCTBUSA
BrInmyCKHHK CMOXeET:

® OCYIIECTBISTH JICJIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpH 0Opa30BaTeNbHOW OpraHU3alli, TaK W 3a €€ MpeJesiaMH), MOA0UpaTh MapTHEPOB s
JIEJIOBOM KOMMYHUKAIIMM HCXOJS M3 COOOpaKEHWUU pPE3yabTaTUBHOCTH B3aUMOJCHCTBHUSA, a HE
JIMYHBIX CUMIIaTHH;

® TIpU OCYIIECTBJICHHH TPYNIOBOM pabOTHl OBITh KaK PYKOBOAMTENIEM, TaK W WICHOM
KOMaH/Ibl B Pa3HbIX POJISX (T€HepaTop UJeH, KPUTUK, UCIIOTHUTENb, BBICTYMAIONIUN, SKCIEPT U
T.1.);

® KOOPJAMHHPOBATH W BHITIOJHITH pPabOTy B YCIOBHSIX pPEATHHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

® pa3BepHYTO, JIOTHYHO W TOYHO U3JIaraTh CBOIO TOYKY 3pEHHUSI C HCIOJB30BAaHUEM
aJICKBAaTHBIX (YCTHBIX U MMUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

® pacrno3HaBaTh KOH(GIMKTOTCHHBIC CUTYAIlMH W MIPEIOTBpaiaTh KOH(PIUKTHI 10 MX aKTHBHOM
¢da3pl, BBICTpaMBaTh JEJIOBYI0O M OO0Opa30BaTeNbHYIO KOMMYHHKAIUIO, HU30eras JUYHOCTHBIX
OIEHOYHBIX CYKICHUM.

1.3. Ilnanupyemsbie npeaMeTHble pe3yabTarbl ocBoenusi OOIl nisi yyeOHoro mnpeamera
«MaremaTtuka» (BKJIWYas ajaredpy M Ha4ajia MATEeMAaTHYECKOI0 AHAJIN3Aa, FeOMeTPHUI0)
[IpenmeTHbIe pe3ynbTaThl 6230BOr0 YPOBHSI OPUEHTUPOBAHBI HAa 00IIYI0 (PYHKIIMOHATHHYIO

IPaMOTHOCTh, MOJy4YeHHE KOMIIETEHTHOCTEH JJisi MOBCEAHEBHOM KU3HU W OOLIEro pa3BuTUs. JTa
rpyIia pe3yibTaToB Mpeaoaraer:

® T[IOHMMaHHE IMpEJMETa, KIIOUEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIIOIIMX SJIEMEHTOB
M3y4aeMoi mpeaMeTHON obnacTu, 4To oOecreurBaeTcss He 3a CUeT 3ay4yMBaHUS OMNpPENENCHUN U
MpaBWJ, a IOCPEJCTBOM MOJICIMPOBAHUS M TIOCTAHOBKU MPOOJIEMHBIX BOIPOCOB KYIBTYPHI,
XapaKTepHBIX JUIsl TaHHOM MpeAMETHOM 001acTu;

¢ YyYMEHHE peliaTb OCHOBHBIE MPAKTUYECKHE 3a/ayd, XapaKTepHbIC s HCIOJIb30BaHUS
METO/IOB M HHCTPYMEHTapUs JaHHOW MpeIMeTHOM 00acTu;

® OCO3HAHHE pPaMOK U3y4yaeMoOil mMpeAMEeTHON o00JacTH, OrpaHWYEHHOCTH METOJ0B U
WHCTPYMEHTOB, TUITUYHBIX CBA3EH C HEKOTOPBIMU APYTUMU 0OJIACTSIMHU 3HAHHUSL.

ba3oBrlii ypoBeHb
«IIpo6eMHO-(PYHKIMOHAIbLHBIE Pe3yJIbTAaThD)
Paznen |. BbIyCKHMK HAYYHTCH I1]. BbINyCKHUK MOJYYUT BO3MOKHOCTH
HAYYHUTHCS
I_Ie.]'ll/l I[J'ISI HCIIOJIB30BaAHUS B HOBC@HH@BHOﬁ ,ZZ]ZE paseumust MolidleHus, UCNOJIb306AHUS 6
oCBOCHMUA JKM3HHU U 00eCIieueHHsT BOSMOKHOCTH NOBCeOHeBHOL JCU3HU U 0becneyenUs
Hpe):[MeTa YCHCIIHOI O MPOAOJIDKCHU A OGpaSOBaHI/IH B03MOIUCHOCMU YCnEeutHoco I’lpO()O]lJfCéHZ/lﬂ
10 CriICuaJIbHOCTAM, HE CBA3aHHBIM C 06pa30661Huﬂ no cneyuailbHoCmsm, He
MNPUKIaJIHBIM HCIIOJIb30BAHUEM CBA3AHHbIM C I’lpuK/l(laHblM UcnoJjib3o6aHuem
MaTEMAaTHUKH mamemamurku
TpeboBanus K pe3yJbTaram
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Dnemenmut -OnepupoBaTh Ha 6a30BOM ypoBHe' -Onepuposamv?® NOHAMUAMU: KOHEUHOE
meopuu MOHSTHSIMH: KOHEYHOE MHOKECTBO, MHOXHCECMBO, dNIeMEHM MHOHCECMEd,
MHOdMCEeCcme | DTIEMEHT MHOXKECTBA, OJMHOXECTBO, NOOMHOICECTNBO, nepeceyenue U 00beOuHeHue
u nepeceycHre 1 00beJMHEHNE MHOXKECTB, | MHOJICECIE, YUCI08ble MHOICECEA HA
Mamemamuy | YUCIOBbIE MHOXKECTBA HA KOOPAWHATHON | KOOPOUHAMHOU NPAMOT, OMPE3OK, UHMEPBA,
ecKoi MPSIMOM, OTPE30K, MHTEPBAIT; HOAYUHMEPBAT, NPOMEHCYMOK C 8bIKOAOMOLU
J102UKU -orepupoBaTh Ha 0a30BOM YpOBHE MouKol, epaguieckoe npedcmagieHue
MOHSATHSIMHU: YTBEP)KJCHUE, OTPUIIAHNE MHOXMCECME HA KOOPOUHAMHOU NIOCKOCHIU,
YTBEPIKACHUS, UCTHHHBIE U JIOKHBIC -onepupo8ams NOHAMUAMU: YMEEPHCOCHUE,
YTBEPKACHUS, IPUUYHHA, CIE/ICTBUE, ompuyanue ymeepicoeHus, UCHuHHble U
YacTHBIN cly4ail 0OIIero yTBepKICHHS, JIOJHCHbIE YMBEPHCOEHUS, NPULUHA, CIeOCMBUE,
KOHTPIIPUMED; YACMHLIL CIYYAll 00Uje2o ymeepicoeHus,
-HaxO/IUTh TIepeceueHrne U OObETUHEHUE | KOHmMpnpumep,
JIBYX MHOXKECTB, MPEJICTABICHHBIX -npoGepAmMb NPUHAONIEHCHOCb JlleMeHma
rpaduyeckn Ha YUCIOBOM MPSMOK; MHOdCECMBY,
-CTPOUTH Ha YMCIIOBOM TPAMOI -HaxXo0ums nepecedenue u 0OveOuHeHue
MTOJIMHOKECTBO YUCIIOBOTO MHOXKECTBA, MHOXCECM8, 8 MOM HUC/ie NPedCmasieHHbIX
3aJJaHHOE TIPOCTEHIITMMU YCIIOBHSIMU; epaghuvecku Ha YUCI080U NPAMOU U HA
-pacro3HaBaTh JIOKHbBIE YTBEPIKICHUS, KOOPOUHAMHOU NAOCKOCTIL,
OIIMOKHN B pacCyJIEHUAX, B TOM YHCIIE C | -1npo600ums 0OKA3AMENbHbIE PACCYHCOCHUS OIS
HCII0JIb30BAaHNEM KOHTPIIPUMEPOB 000CHOBAHUSL UCIMUHHOCIU YMBEPAHCOCHU
B noecednesnoii ycuznu u npu uzyueHuu Opyzux npeomMemos:
-HICTIONIb30BATh YHCIOBbIE MHOXKECTBA HA | -UCHOIb308AMb YUCTIO8blE MHONCECTNEA HA
KOOPAWHATHOM MPAMOM JIJISl OIUCAHUS KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
peabHBIX TPOIIECCOB U SIBICHUH; NJIOCKOCTU 07151 ONUCAHUSA DedibHblX NPOYECCo8
-IIPOBOAMTD JIOTHUECKUE PACCYXKACHUSA B | U AGICHULL,
CUTYaIUsIX TOBCETHEBHOMN YKU3HU -npPo6OOUMb 00KA3AMENbHbIE PACCYHCOCHUS 8
CUMYAYUAX NOBCEOHEBHOU HCUSHU, NPU DeULeHUU
3a0ay uz opy2ux npeomemos
Yucna u -OnepupoBaTh Ha 6a30BOM YpOBHE -C60000HO onepuposams NOHAMUAMU. Yelloe
eviparicenus | MOHATUAMU: LIENOE YHUCIIO, IETTMMOCTh YUCI0, 0eNUMOCMb Yucel, 0ObIKHOBEHHAS

qucell, 0OBIKHOBEHHAS IPOOh, NeCATHIHAS
Ipo0b, pallMOHATBFHOE YHCIIO,
NPUOIIKEHHOE 3HAYCHUE YMCIIa, YacTh,
JIOJIsI, OTHOIIICHHE, TIPOICHT, TIOBBIIIICHUE
1 TIOHIMKEHHE Ha 3aJaHHOE YHCIIO0
MIPOIEHTOB, MacIITaob;

-oneprupoBaTh Ha 6a30BOM YpOBHE
MOHSATHSMH: JIorapu(pM vucra,
TPUTOHOMETPHYECKASI OKPYKHOCTD,
rpajycHas Mepa yria, BeJTHYUHA YT,
3aJaHHOI0 TOYKOHM Ha
TPUTOHOMETPHYECKOH OKPYKHOCTH,
CHHYC, KOCUHYC, TAHI'CHC U KOTAHI'CHC
YIJIOB, UMEIOIIHX TPOU3BOILHYIO
BEJINYHHY;

-BBITIOTHATh apUPMETHUECKHE TCHCTBUS C
LEBIMH ¥ PalliOHAIEHBIMH YHCIIAMH,

0pobb, decssmuunas Opodb, payUoOHAIbHOE
YUCTO0, NPUOTUINCEHHOE 3HAYEHUE YUCIA, YACTb,
007151, OMHOULeHUE, NPOYeHM, NOGbLIUUEHUE U
HOHUJICEHUEe HA 3A0AHHOE YUCTIO NPOYEHMOS,
macwmaob,

-NpUBOOUMb NPUMeEPbL YUCETL C 3A0AHHBIMU
cgolicmeamu OerUMOCmu;

-onepuposams NOHSIMUAMU. T02apupm uucia,
MPUSOHOMEMPUYECKAS OKPYICHOCHID,
PAouanHas u 2padychas mMepa yend, eeTudund
yena, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPUYECKOU OKPYICHOCIU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y2llo8,
UMEIOWUX NPOUZBOTILHYIO BETUNUHY, YUCIA € U T,
-8bINOIHAMb ApUPMemuyecKue Oelicmeus,
couemas yCmHule U NUCbMEHHbLE NPUEMbI,
NPUMEHSISL RPU HEOOX0OUMOCTNU

! 3,[[6CB M Jajee. paclio3HaBaTh KOHKPETHBIC IIPUMEPBI 06IIII/IX IIOHSATHH I10 XAPAKTCPHBIM IMPU3HAKaM, BBITIOJIHATH
,I[eﬁCTBH?I B COOTBETCTBUM C OIPCACICHUCM U HpOCTCﬁHIPIMPI CBOMCTBaMU HOH?[THI;’I, KOHKPCETU3UPOBATh IMIPUMEPaAMU

0o0I1[1E TOHATHS.

2 351ech W nasee; 3HaTh ONpEIECHUE MOHATHS, YMETh MOSACHATH €10 CMBICH, YMETh MCIIOIb30BaTh MOHATHE U €r0
CBOMCTBa IPH MTPOBEICHUH PACCYKICHUH, PEIICHNH 3a/1a4.
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-BBITIOJIHATE HECJIOKHBIE TPE0OPa3OBaHUsl | 8bIUUCIUMENbHbIE YCIMPOUCMEA,
YHCIIOBBIX BBIPAKEHUH, COmEpIKAIINX -HAX0O0UMb 3HAYEHUS KOPHA HAMYPATbHOLL
CTETIEHH YHCell, JIN00 KOPHU U3 YKCEll, cmenenu, cmeneHu ¢ payuoHaIbHbIM
60 JorapudMmbl YHCET; noxasamenem, 102apudma, UCNOIb3Ys Npu
-CpaBHHBATH pallMOHAIBHBIC YMCIIA HeobX00UMOCMU 8bIYUCTUMENbHbIE
MEXKAY co0oii; ycmpoticmea,
-OIICHUBATh U CPAaBHHUBATH C -n0b308AMBCS OYEHKOU U NPUKUOKOU NpU
palMOHaTbHBIMH YHCIAMH 3HAYCHUS NPAKMUYECKUX pacyemax,
LEIBIX CTeleHel Yrcen, KOpHer -npo6OOUMb NO U3BECIMHBIM POPMYIAM U
HATYpaJbHOW CTENIEHH U3 YhCe, npasuIam npeodpazoeanus OYKGeHHbIX
JIOrapu(pMOB YHCEN B MIPOCTHIX CIAYYASIK; | GbIPAdMCEHULl, BKIIOUAIOWUX CMEeNeHU, KOPHU,
-M300pakaTh TOUKAaMH Ha YMCIIOBOH J02apupmul U mpucoHomMempuyeckKue QYHKYuu,
MPSIMOM 1eJTbIE M PallMOHATBHBIC YUCIIA, -HAXOOUMb 3HAYEHUS YUCTIO8bIX U OYKEEHHbIX
-M300pakaTh TOUKAaMH Ha YMCIIOBOH BbIPAdNCEHUT, OCYUYECMBIAS He0OX0OUMble
MPSIMOM TIEJTbIE CTEIIEeH! YNCeN, KOPHU HOOCMAHOBKU U NPE0OPA308aHUSL
HATYpaJbHOW CTENIEHH U3 YMCe, -U300padcamov cxemMamuiecKu yeo, 6eIuduUra
Jorapu(pMbl YUCEN B IPOCTHIX CIIydasX; KOMOPO20 BbIPAJICEHA 8 2PAOYCAX U
-BBITIOIHSATEH HECIIOKHBIC TIPEOOPa30BaHUS | paouanax;,
LEINBIX | JPOOHO-PAIIHOHATIBHBIX -UCNONBL308AMb NPU PeuleHUU 3a0ay mabauyHble
OYKBEHHBIX BBIPAKCHUH; 3HAYEHUS. MPULOHOMEMPULECKUX DYHKYULL
-BBIpa’)XKaTh B MPOCTEHINNX CIIydasx U3 yenos;
paBeHCTBA OZIHY TEPEMEHHYIO Yepe3 -8bINONHAMb NEPeBOO GENUYUHDL Y2Iad U3
apyrue; PAaOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO
-BBIUHUCIIATE B IIPOCTHIX CIydasx
3HAYEHHUS YUCIIOBBIX 1 OYKBEHHBIX
BBIPAKEHHH, OCYIIECTBIISAS HEOOXOANMBIE
MOZICTAHOBKHU ¥ ITPeoOpa3oBaHus;
-n300pakaTh CXEMAaTHYECKH YOI,
BEJIMYMHA KOTOPOT'O BEIPAaXKEHA B
rpamycax;
-OLIEHUBATh 3HAKH CHHYCA, KOCHHYCA,
TAHT'€HCA, KOTAHT€HCAa KOHKPETHBIX YIJIOB
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux yueoHvlx npeomemos:
-BBINTOJIHATH BBIYMCICHHS P PEIICHUN -8bINONHAMb OCUCMBUS C YUCTOBLIMU OAHHBIMU
3a7a4 MPaKTHYECKOT 0 XapakTepa, npu pewenuu 3a0a4 NPAKMuUIecKoeo
-BBINOJHATH MPAKTHUECKUE PACUECTHI C Xapakmepa u 3a0a4 u3 paziuiHbIx oonacmeri
UCIIONIb30BaHNEM IIPH HEOOXOTMMOCTH 3HAHUL, UCNONb3YS NPU HEOOXOOUMOCIU
CIIPaBOYHBIX MAaTEPHAJIOB U CNpABoUHbIEe MAMEPUATBL U BLIYUCTUMETbHYLE
BBIYHCIIUTEIBHBIX YCTPOHCTB; ycmpoticmea,
-COOTHOCHTH peajbHbIC BETHIHHBI, -OYeHUBAMb, CPABHUBAMNb U UCNONLI0BAMb NPU
XapaKTEePUCTHUKH 00BEKTOB peuleHuU NPAKMUYecKux 3a0ay 4uciosvle
OKPY’KaIOIETr0 MUPA C UX KOHKPETHBIMHU | 3HAUEHUs PeaNbHbIX 8EIUYUH, KOHKDEemHble
YHCIIOBBIMU 3HAYCHHSIMHU; YUCTI08blEe XAPAKMEPUCMUKU 0OBEKMO8
-HCIIOJIb30BATh METObI OKPYTJICHHS, OKpYdHCaAlowe2o Mupa
NpUOTMKEHHS U TPUKUIKU TIPH PEIICHUN
MPAaKTHYECKHUX 3a/1a9 TIOBCETHEBHOM
KH3HU
Ypasnenus | -Pemats nuneiinble ypaBHeHHS U -Pewamv payuonanvuvie, nokasamenvuvie u
u HEPABEHCTBA, KBAIPATHBIC YPABHEHMS; Jlo2apugmuyeckue ypagHeHus U Hepasencmad,
Hepasencm | -PEIIATh TOrapH(QMUYCCKUEC YPaBHCHHS npocmeuuiue UppayuoHaIbHble U
aa Bua 10g a (bX + ¢) = d u npocTeiimue MpUSOHOMempuiecKue ypasHeHus,

HepaBeHcTBa Buja 10g a X < d;
-pelaTh MoKa3aTebHbIC YPABHEHHUS,

HepaseHcmea u ux cucmemal,
-UCNOIL306AMb MEMOObl peuerus ypaeﬁeﬂuﬁ:
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Buaa a”*°=d (rme d MOXHO NPEACTABUTL | npuGedeHue K 6U0Y «NPOU3EEOeHIUEe PAGHO

B BHUJIC CTEIICHU C OCHOBAaHUEM a) U HYJII0» WILU «HACIMHOE PAGHO HYTI0Y, 3AMEHA

MpoCTeiIne HepaBeHcTBa Bua a* < d nepeMeHHbIX,

(re d MOYKHO MPEICTaBUTh B BUJIC -UCNOIL308AMb MEMOO UHMEPBANOS OISl

CTEIECHHU C OCHOBAaHUEM a); Ppeulets HepaseHcmes;

-IPUBOANUTH HECKOIBKO IIPUMEPOB -UCNONIL308AMb SpaAhuyecKull Memoo Os

KOpHE# mpocTeiiero NPUOTIUINCEHHO20 peuleHUs YPAGHEeHUI U

TPUTOHOMETPHUYECKOTO YPABHEHUS BUAA: | HEPABEHCME;

sinx=a, cosx=a, tgx=a,ctgx=a, -U300pasicamsv Ha MPULOHOMEMPULECKOL

rze a — Tabnu4YHoe 3HAYEeHHE OKPYICHOCTU MHOJICECBO PeudeHull

COOTBETCTBYIOIIEH TPUTOHOMETPHUECKOH | MPOCMEUUUX mpueoHOMempuieckux ypagHenull

GbyHKIHH U HepaseHcme;
-8bINOIHAMb 0OMOOP KOPHEll YPAGHEHUTl UlU
Ppeulenuli HepageHCcma 6 COOMBEMCMeUU ¢
OONONHUMENbHBIMU YCIOGUAMU U
02paHUYeHUAMU

B nosceonesnoit rcusnu u npu uzyueHuu Opy2ux yueoHslx npeomemos:

- COCTaBJISITh M PEIIaTh YpaBHEHUS U - COCMABIAMb U PEUams YPasHeHUsl, CUCHeMbl

CHCTEMBI YpaBHEHHI TIPH PEIICHUN VPABHEHUI U HEPABEHCMBA NPU PEUEHUU 3a0aY

HECJIOXKHBIX MPAKTUIECKUX 3a7a4 Opy2ux y4eoHvIx npeomemos;
- UCNOIL308AMb YPABHEHUS U HEPABEHCNEA 015
HOCMPOEHUsT U UCCTIe008AHUS NPOCTHEUUUX
Mamemamuieckux Mooenel peaibHbIxX
cumyayuii unu NPUKIAOHbIX 3a0ay;
-yMems UHMEPNPEMUPOBAMb NOTYYEHHbII NPU
Ppelenuy ypasHeHus, HepaseHcmed Uy
cucmemvl pe3yibmam, OYeHuBams e20
npasoonooodue 8 KoHmexcme 3a0AHHOU
PeanvHOU CUmyayuu wiu NPUKIaoHol 3a0ayu

Dynxyuu -OnepupoBaTh Ha 6a30BOM YpOBHE

MOHATHSMHU: 3aBUCUMOCTD BEJIMYNH,
(GyHKLUS, apryMeHT U 3HauCHUe
(hyHKIIH, 00TaCTh ONpeeIeHus U
MHOKECTBO 3HaUeHHH (DYHKITUH, Tpaduk
3aBUCHMOCTH, TpaduK HyHKIUH, HYIH
(hyHKITHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA
YHCJIOBOM IPOMEXKYTKE, yObIBAaHUE Ha
YHCJIOBOM IPOMEXYTKE, HanOoJbIlee U
HanMeHbIlIee 3HaueHUe QyHKLIUU Ha
YHCIIOBOM IPOMEKYTKE, IEPHOANYECKas
(hyHKIMS, TIepUOIT;

- orepupoBaTh Ha 0A30BOM YpOBHE
MOHATHAMM: TpsiMasi U oOpaTHas
MIPOINOPLUOHAIBHOCTD JIMHEHHAS,
KBaJlpaTH4Hasi, JorapupmMuyueckas u
MoKasartenbHas QyHKIHH,
TPUTOHOMETPHUYECKHE PYHKIIUY;

- pacro3HaBaTh rpauKH 3J1eMEHTaPHBIX
($yHKUMHA: PsSMOil 1 00paTHOM
MPONOPLIMOHATIEHOCTH, TUHEUHOH,
KBaJIpaTHYHOH, JIOrapupMUIecKon u
MOKa3aTelbHON (QYHKIMH,
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TPUTOHOMETPHUYECKUX (PYHKIIMIA;
- COOTHOCHUTH TpaKU JIEMEHTAPHBIX
(GyHKUMH: PsAMOi 1 00paTHOM
MPONOPLMOHAIBHOCTH, JINHEWHOM,
KBaJIpaTHYHOH, TorapupMuIecKon u
MOKa3aTeNbHON (PYHKIHH,
TPUTOHOMETPHUYECKUX (PYHKIIHIA C
(dbopmynamMu, KOTOPBIMU OHH 3aJIaHBbI,
- HaXOIIUTh 1O TpaPuKy NPHUOTHKEHHO
3Ha4YeHUs! QYHKIMU B 33/IaHHBIX TOUKaX;
- ompeeNsTh 1Mo rpaduKy CBOWCTBA
GyHKUWY (HYJIH, TPOMEKYTKH
3HAKOIOCTOSTHCTBA, TPOMEXKYTKH
MOHOTOHHOCTH, HAUOOJIbIIINE U
HaMEHbBIINE 3HAYCHUS U T.IL.);
- CTPOUTH 3CKU3 Tpaduka QyHKIIUH,
YAOBJIETBOPSIIOLIEH MPUBEAEHHOMY
Habopy yciIoBUi (IPOMEXYTKH
BO3pacTaHus / yObIBaHMs, 3HAUECHUE
(YHKIIMY B 33JAHHOW TOYKE, TOUKU
9KCTPEMYMOB H T.JI.)
B nogeceonegnoii scusnu u npu uzyuenuu Opy2ux yueoHslx npeomemos:
- OIIpeAENATH 10 TpadukaM CBOICTBA -onpeodensime no epaguxam u UCnoIbL3068amMs
peaTbHBIX TIPOIIECCOB M 3aBUCHMOCTEH 07151 peuteHust NPUKIAOHBIX 3a0ay CBOUCMBA
(HamOonpIIMe N HAUMEHBIINE 3HAYCHUS, | PealbHbIX NPOYECCcos8 U 3aUcUMocmell
MIPOMEKYTKH BO3PACTAaHHA U yOBIBaHUS, (Haubonvuiue u HaUMeHbUIUE 3HAYEHUS,
MIPOMEKYTKH 3HAKOITOCTOSIHCTBA U T.11.); APOMENCYMKU 803PACMAHUA U YObIBAHUS
- HHTEPIPETUPOBATH CBOICTBA B @YHKYULU, NPOMEXHCYMKU 3HAKONOCMOAHCMEA,
KOHTEKCTE KOHKPETHOH MPaKTHIECKON acuMnmomol, nepuoo u m.n.);
CHUTYaIlln -UHMEPNPeMUpo8ams CE0LCMEA 8 KOHMeKcme
KOHKPEMHOU NPAKMUYECKOU CUMYayull,;
onpeodensams no epagpuxam npocmetiuiue
XApaxkmepucmuKu nepuoouUtecKux npoyeccos 8
ouonozuu, SJKOHOMUKe, My3blKe, PAOUOCBA3U U
op. (amnaumyoa, nepuoo u m.n.)
Dnemenmupr |-OniepupoBaTh Ha 6a30BOM ypOBHE -Onepuposams noHAMUAMU. NPOU3BOOHAS
Mamemamuy |NOHATUSAMU: IPOU3BOAHAS (YHKIINH B @YHKYUU 8 MOUKe, KACAMENbHASL K 2PAGUKY
UecKkoz0 TOYKe, KacaTelabHas K TpapuKy OYHKIUY, |VHKYUU, NPpou3soOHAs PyHKYUU,
anaiu3a IPOM3BOAHASA (PYHKITUH; -8bIUUCTIAMb NPOUSBOOHYIO OOHOUJIEHA,

-ONpeneNiaTh 3Ha4eHUEe IPOU3BOIHOM
(hyHKIIMH B TOYKE TI0 U300paKEHUTO
KacaTeJIbHOU K rpaduKy, IPOBEACHHOH B
STOM TOYKE;

-pemaTh HecJI0XHbIE 3aJJau Ha
[IPUMEHEHHE CBSA3U MEXIY TPOMEXYTKaAMH
MOHOTOHHOCTH M TOYKaMH 3KCTPEMyMa
({yHKLIUH, C OTHOW CTOPOHBI, U
IPOMEXYTKaMH 3HaKOIIOCTOSIHCTBA U
HYJISIMHA TPOU3BOJAHOM 3TOH QyHKIIMU — C

JApyroii

MHOCOUTIEHA, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
cymmbl QYHKYULL,

-8bIYUCTAMb NPOU3BOOHBIE INEMEHMAPHBIX
@dyHKYULL U UX KOMOUHAYUL, UCNOB3YA
CNpABoOUHbIE MAMEPUATDL;

-UCCe008amy 8 NPOCMeUWUX CLy4asx QyHKyuu
HA MOHOMOHHOCMb, HAXOOUMb HAUOOIbLUILUE U
HauMeHbuiUe 3HaYeHUus YYHKYuULl, Cmpoums
epaghuKu MHO2OULEHO8 U NPOCMEIUUX
PAYUOHATLHBIX QYHKYULL C UCHOTBI0BAHUEM
annapama mMamemamuyecko20 aHaiu3a

B noecednesnoii ycusnu u npu uzyueHuu Opy2ux npeomemos:
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-TIONB3YsICh TpaKaMu, CPaBHUBATh -pewiams NPUKIAOHble 3a0a4u u3 OuoIo2ul,
CKOPOCTH BO3pacTaHus (pocra, QusuKY, XUMUU, IKOHOMUKU U OPY2UX
MOBBIIICHNUSI, YBETUYECHUS U T.I1.) WIN npeomemos, céA3anHble C UCCIe008aHUeM
CKOPOCTH yOBbIBaHUS (NaJICHUsI, CHWKECHUS, |[XAPAKMePUCTNUK PealbHblX NPOYeccos,
YMEHBILICHHS U T.I1.) BEIUYMH B PEAJbHBIX  |HAXOMCOCHUEM HAUOOTLUUX U HAUMEHLUUUX
Mporeccax; 3HAUEHU, CKOPOCMU U YCKOPEHUS U M.N.;
-COOTHOCHTH TPa(MiKH PEaTbHBIX UHMEPRPEMUPOSAMY NOYUEHHbLE PE3YIbIambl
MPOLECCOB U 3aBUCUMOCTEN C UX
OITUCAHUSMH, BKIIOUAIOIIMH
XapaKTEePUCTUKN CKOPOCTH M3MEHEHHUS
(OBICTpBII poCT, TIIABHOE MTOHWKEHUE U
T.IL);
-HCIOJIb30BaTh TPaUKH peabHbIX
MPOIIECCOB ISl PeIIeHUsT HECTIOXKHBIX
MPHUKIIAIHBIX 33]1a4, B TOM YHCIIEe
orpesensist 1o rpaduKy CKOpOCTh X0/a
npoiiecca
Cmamucmu | -OnepupoBaTh Ha 6a30BOM YPOBHE -Umems npedcmasnenie 0 OUCKDEMHbBIX U
Ka u OCHOBHBIMU OITUCATEITLHBIMH HenpepblGHbIX CLYUAUNBIX GETUYUHAX U
meopus XapaKTeprCcTUKaMH YHCIIOBOTO Habopa: pacnpeoenenusx, 0 He3a8UCUMOCINU CTYUALIHbIX
epoamnoc | CPEAHEE apudMernyeckoe, MeJ1aHa, GeNUYUH,
mei, HauOoJbllIee U HAUMEHbIIIEE 3HAUCHHUS; -umems npeocmasiieHue o Mamemamueckom
-0IepupoBaTh Ha 0a30BOM ypOBHE 02HCUOAHUU U OUCNEPCUYU CLYHUAUNBIX GETUYUUH,
socuKa MOHATHAMMU: 4aCTOTa U BEPOATHOCTD -umMems npeocmagieHue 0 HoOpMaitbHOM
Kombunamo COOBITHSI, CITy4alfHbIIH BBIOOP, OTBITHI C pacnpeoeneHuu u npumepax HoOpMaibHO
puxa PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU PAacnpeoeneHnbix CAYYAuHbIX GeNUYUH,
COOBITHUAMY; -NOHUMAMb CYMb 3aKOHA OOLUUX YUCET U
-BBIYHCIIATH BEPOSTHOCTH COOBITUI Ha 6b100pPOYHO20 MEMOOA USMEPEHUS
OCHOBE IIOZICYETa YNCJIA HCXO0B 6eposamHocme;
-UMems npeocmasierue 00 YCi08HOU
6EPOAMHOCIU U O NOJIHOUL 8EPOATMHOCIU,
NPUMEHAMb UX @ PeuleHul 3a0ay;
-UMemsb NPeoCcmasieHue 0 GANCHLIX YACTHHBIX
eudax pacnpeoenenHuil u npUMeHAMs Ux 8
peuieruu 3a0ay;
-umMems npeocmagierue 0 Koppenayuu
CYYAUMbIX eUYUH, O TUHEUHOU pecpeccuu
B noecedneenoi scusnu u npu uzyueHuu 0pyzux npeomemos:
-OLICHUBATh U CPAaBHUBATH B IPOCTHIX -8LIYUCTAMb UNU OYEHUBAMb 8EPOATNHOCIU
CIIydasix BEPOSITHOCTH COOBITHH B CcoObIMuULL 8 PeanbHOU HCUSHU,
pealbHOM KU3HU; -gbIOUPamMsb NOOX00AUUe MEMOObl
-4UTaTh, COIIOCTABIATh, CDABHUBATD, npeocmagneruss u 06pabomKu OaHHbIX,
HWHTEPIPETUPOBATD B IIPOCTBIX CITydasix -yMems peuams HeCl0dCHbIe 3A0aUU Ha
peasbHbIe JaHHBIE, IPECTABICHHBIC B npUMeHeHue 3aKOHAa DONLUUX YUucen 8
BHJE TaONHL, TUarpaMm, rpaguKoB COYUONIO2UU, CMPAXOBAHUU, 30PABOOXPAHEHUL,
obecneuenuy 6€30NACHOCMU HACENEHUSL 8
Upe36blYalbIX CUMYAYUSIX
Texcmoegnvie | -Pemath HecnOXXHBIE TEKCTOBBIE 3a1a41 -Pewamyo 3a0auu pasnvix munos, ¢ mom uucie
3a0auu Pa3HBIX THIIOB; 3a0a4u NOGLIULEHHOU MPYOHOCTIU,

-aHAJIM3UPOBATh YCJIIOBUC 3a/1a4U, IIPU
HCO6XOZLI/IMOCTI/I CTPOUTD AJId €€ PCHICHUA
MAaTEMAaTHYCCKYIO MO CIIb,

-IIOHUMATb U UCHOJIB30BATh JJI PCHICHUA

-8b10UPAMB ONMUMATLHBI MEMOO PeuleHUs.
3a0auu, paccmampuseas pasiuyHbie Memoobl,
-cmpoums Mooelib peueHus 3a0ayl,

npPoBOOUMb OOKAZAMENbHBLE PACCYHCOCHUSL,
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Paznen

|. BbINyCKHMK HAYYHTCHA

I11. BbIyCKHHMK NOJY4YUT BO3MOKHOCTD
HAYYHUTHCS

3a1a4n HH(OPMAIHUIO, IPEICTABICHHYIO B
BHUJIC TEKCTOBOI M CUMBOJIbHOM 3aIlHCH,
cXeM, TaOJIuIl, AuarpaMM, rpauKoB,
PHUCYHKOB;

-JIIeCTBOBATH 110 AJITOPUTMY,
COJIepIKaIIeMyCsl B YCIIOBUH 3a1a4H;
-HCIOJIb30BATh JIOTHYECKHUE PACCYKICHUS
MIPH PEIICHHUH 3a]1auy;

-pabotaTh ¢ U30BITOYHBIMHU YCIIOBUSIMH,
BBIOMpas U3 BCel MH(OPMAIINH, JaHHBIE,
HEOOXOIMMBIE ISl pEIlICHHS 3a]1auH;
-OCYIIECTBIISITh HECIIOXKHBIN 1epedop
BO3MOXKHBIX PellIeHHH, BHIOUPAst U3 HUX
ONTUMAJILHOE M0 KPUTEPUSIM,
c(hopMyITHpPOBAHHBIM B YCIIOBUH;
-aHAM3UPOBATh U HHTEPIIPETUPOBATH
MOJy4YEHHbIE PEIIeHHUS B KOHTEKCTE
YCIIOBUS 3/1a41, BHIOUPATH PEIleHNUs, HE
MPOTHBOpEYAIIE KOHTEKCTY;

-pelaTh 3aJla4u Ha pacueT CTOMMOCTH
MTOKYTIOK, YCIIYT, TIO€3/I0K U T.IL.;
-pemaTh HeCIOKHBIE 3a]]a9H, CBSI3aHHBIC
C JIOJIEBBIM YYaCTHEM BO BJIAJICHUH
bup™moii, mpeanpusTHEM,
HE/IBIKUMOCTBIO;

-pemath 3a1a4M Ha MPOCTHIE MPOIIEHTHI
(cucTembl CKHIIOK, KOMUCCHH) B Ha
BBIYHCIICHHE CIIO’KHBIX TIPOIIEHTOB B
Pa3TMYHBIX CXeMaX BKIAJ0B, KPEIUTOB U
WIIOTEK;

-pemaTh MpaKTHYECKHe 3a1a4H,
TpeOyFOIINe HCTIOIb30BAHUS
OTPHIIATENHHBIX YHCEN: Ha OTPE/IEIeHNE
TeMIIepaTyphl, Ha OTPEeIeICHIEe
TTOJIOXKEHMS Ha BPEMEHHOM ocH (710
HaIel dphl U T0cie), Ha IBUKEHUE
JEHESKHBIX CPEACTB (IPUX0A/pacxom), Ha
OIIpeNieNeHre TITyONHBI/BBICOTHI U T.IL.;
-HCIIOJB30BAaTh IIOHATHE MacITada JUIA
HaXO0XKXIACHUA paCCTOﬂHI/Iﬁ 1 JJIMH Ha KapTax,
IUIaHaX MECTHOCTH, INIaHaX ITIOMCIICHUH,
BBIKpOMKaxX, Ipu paboTe Ha KOMIBIOTEPE U
T.II.

-peutams 3a0ayu, mpebyowue nepebopa
8apuUAnmMo8, NPoBepPKU YCi08Ull, 8b100pa
ONMUMATLHO20 pe3yibmama;
-aHATU3UPOBAMD U UHMEPRPEMUPOBATY
Ppe3yIbmamopl 8 KOHmMeKcme Ycao8usi 3a0a4i,
8bI0UpAMb peulenus, He Npomueopedaujue
KOHmeKcmy;

-nepesooums npu peuleHuu 3a0ayu
ungpopmayuio uz 00HOU Gopmul 8 Opyeyio,
UCNOABL3YSL NPU HEODXOOUMOCTNU CXEMb,
mabauybsl, epaguxu, ouaspammol;

B noecednesnoii scusnu u npu uzyuenuu Opysux npedmemos:

pelaTh HECIOXHBIC IPAKTUICCKUC
3a1a4i, BO3BHHKAIOIHE B CUTyallUiIX
HOBCCHHGBHOﬁ JKHN3HHU

pewiams npaKxmuyecKue 3a0ayu u 3a0aiu u3
opyaux npeomemos

TI'eomempus

-OnepupoBaTh Ha 0a30BOM YPOBHE
MIOHSITUSMH: TOYKA, MPSAMAs, INIOCKOCTh B
MIPOCTPAHCTRBE, NMapaIIeTbHOCTh U
MIEPIICHANKYISPHOCTD MPSAMBIX U
ILUIOCKOCTEH;

-pacro3HaBaTh OCHOBHBIC BUJIBI
MHOTOTPaHHHUKOB (TIpU3Ma, MUPaMHJIA,

-Onepuposams nOHAMUAMU: MOYKA, NPAMASL,
RIOCKOCMb 8 NPOCIPAHCMEe, NAPAIebHOCb
U NEPREHOUKYIAPHOCIb NPAMBIX U NIOCKOCME,
-npUMeHsmb 0Jisl peuteHus 3a0a4
2eomempuyeckue axmol, eciu yciosus
NpUMEHEHUS 3A0aHbL 8 ABHOU (opme;

-peuams 3a0a4u Ha HAXOHCOeHUe
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Paspnen |. BoINyCKHMK HAYYUTCSA I11. BbIyCKHHMK NOJY4YUT BO3MOKHOCTD
HAYYUThCH

MPSIMOYTOJIBHBIN MapajuleNienuien, Ky0); | ceomempuueckux geniudun no oopasyam uiu
-M300pakaTh n3ydaeMblie QUTYpHI OT aneopummam;
PYKH U C IPUMEHEHUEM MPOCTHIX -Oenamu (BbIHOCHBIE) NIOCKUE YEPMENCU U3
YEePTEIKHBIX HHCTPYMEHTOB; PUCYHKOB 00BbeMHBIX (hucyp, 8 mom ducie
-JlenaTh (BRIHOCHBIC) TUIOCKHE YEPTEXKU U3 | pUCo8ams GUO C8epxy, cOOKY, CIpOUmb Ce4eHus.
PHCYHKOB TIPOCTBIX 00BEMHBIX (HUTYP: MHO202PAHHUKOB,
BHJ CBEPXY, COOKY, CHU3Y; -U36IeKamy, UHMEPNPEMuUpPoOsams u
-U3BJICKaTh UH(OPMAIUIO O npeodpa308vIeaAmMs UHHOPMAYUIO O
MPOCTPAHCTBEHHBIX T€OMETPUIECKUX 2eoMempuyeckKux Queypax, npedcmagieHHyio Ha
¢durypax, IpeCcTaBICHHYIO Ha YepTeKax | uepmeicax;
U PUCYHKaX; -npuMensimy 2eomempuyeckue haxmuol 0t
-npuMeHsTh Teopemy I[udaropa mpu peulenus 3a40ay, 8 mom Yucie npeonoIaeaouux
BBIYKCIICHUH 3JIEMEHTOB HeCKOIbKO Ula208 peuteHus;
CTepeoMeTpuIecKux Guryp; -ONUCLIBAMb 83AUMHOE PACHONOJCEHUE NPIMBIX
-HaXxOUTh OOBEMBI U TUTOMIAN U nrocKocmeti 6 NPOCMPAanHcmee;
MOBEPXHOCTEH MPOCTEUIIHX -hopmynuposams c80UCMEA U NPUHAKU Ueyp;
MHOTOIPAaHHUKOB C TPUMEHEHUEM -00KA3b18AMb 2e0MEMPUYECKUE YIBEPICOCHUS,
hopmy; -gadems CMaHOApmHuoU Kiaccugurayuetl
-pacro3HaBaTh OCHOBHBIE BHJIBI TEJ NPOCMPAHCMEEHHBIX ucyp (Mupamuobsl,
BpalleHus (KOHyC, WIMHP, cepa u npu3Mbl, napasierenuneovl);
map); -HAXo00umsb 00veMbl U NIOWAOU NOBEPXHOCTELL
-HaxOUTh OOBEMBI U TUTOMIAN 2e0MeMmpUYeCcKUx meil ¢ NPUMeHeHUuem Gopmyi;
MOBEPXHOCTEH MPOCTEUIIHX -GbIYUCTISIND PACCOSIHUSL U YTbl 8
MHOTOTPaHHUKOB H TEJ BPAIICHHS C npocmpancmee

TIpUMEHEHNEM (hOPMYIT

B noecednesnoii ycuznu u npu uzyuenuu Opyzux npeomMemos:

-COOTHOCHTh a0CTpaKTHBIE UCNOTB306AMY CEOUCHBA 2EOMEMPULECKUX
TEOMETPUICCKUE TTOHATHSI B (DAKTHI ¢ Queyp onsa peweHus 3a0ay NPAKMUYECcKo2o
peaTbHBIMH KU3HEHHBIMH O00BEKTaMHU 1 xapaxkmepa u 3a0a4 u3 opyaux obaacmetl
CUTYAIUSMU; BHAHUL

-MCIOJIb30BaTh CBOMCTBA
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX
(buryp mist pereHus TUIOBBIX 3a/1a4
MIPAKTUYIECKOT'O COAEPKAHMS;
-COOTHOCHTb IIOLIAIN MIOBEPXHOCTEN Tel
OJJMHAKOBOH (POPMBI PA3INIHOIO
pasmepa;

-COOTHOCHUTH 00BEMBI COCY/IOB
OJJMHAKOBOH (POPMBI PA3INIHOIO
pasmepa;

-OLIeHUBaTh (popMy IPaBUIBHOTO
MHOTOTPaHHHUKA I10CTIE CIIMJIOB, CPE30B U
T.11. (OnpenensiTh KOIMYECTBO BEPIIMH,
pebep U rpaHeid MoTy4eHHbIX

MHOT'OI'PaHHUKOB)
Bexmopwvt u | -OnepupoBaTh Ha 6a30BOM YpOBHE -Onepuposams NoHAMUAMU OEKAPMO6bl
Koopounam | TIOHSTHEM JEKapTOBbI KOOPIMHATHI B KOOPOUHAMbL 8 NPOCMPAHCMBE, BEKMOP,
bl 6 MIPOCTPAHCTBE; MOOYIb 8eKMOPA, PAGEHCMBO BEKINOPOS,
npocmpancm | -HaxOANUTH KOOPIMHATHI BEPIIMH KyOa U KOOpOUHAmMvl 86eKMopa, Y201 MeNcOy
6e MPSIMOYTOJIHOT'O MapaJuie/Ienuneaa BEKMOPAMU, CKATAPHOE NPOU3EEOCHUE

BEKMOPO8, KOLIUHEAPHbIE BEKMOPbL,
-HAX0O0UMb PACCMOsHUE MeNHCOY 08YMSL
MOYKAMU, CYMMY BEKIMOPO8 U NPOU3EeOeHUe
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BEKMOPA HA YUCTO, Y20 MeNCOY BEKMOPAMU,
cKansApHoe npoussedenue, packiaobléams
BEKMOP NO 08YM HEKOJIUHEAPHbIM 8EKMOPAM,
-3a0aeams NIOCKOCMb yPAGHEeHUEM 8
dexapmosotl cucmeme KOOpoOuHam,
-pewiams npocmeniuiue 3a0a4u 86e0eHuem
BEKMOPHO20 bazuca
Hcmopus -OnuceIBaTh OTAEIBLHBIE BBIJAIOIIAECT -llpeocmasnams 8KkaA0 8b10AIOUUXCS
Mmamemamu | PE3YIBTATHI, TIONyYSHHBIE B XO/I€ MamemMamuxo8 6 pazgumue MamemMamuxy u
KU pa3BUTHSA MaTeMaTHUKU KaK HAYKH; UHBIX HAYUHBIX obaacmell;
-3HaTh PUMEPHl MaTEMaTHIECKIX -NOHUMANY POJIb MAMEMAMUKY 8 PA3GUMUL
OTKPBITHI U UX aBTOPOB B CBSI3H C Poccuu
OTEYECTBEHHOM U BCEMUPHOM UCTOPUEN;
-IIOHUMATh POJIb MATEMATHKH B Pa3BUTHH
Poccun
Memoowi -[IpyMeHsTh N3BECTHBIE METOJIBI TIPU -Ucnonvzosamsv ocHogHbie Memoovl
Mmamemamu | PEUICHHU CTaHJAAPTHBIX MATEMATHUECKUX | QOKA3AMeIbCmed, HPosooUums O0KA3AMeNbCmMEo
KU 3azad; U BbINOIHAMb ONPOBEPIHCEHUE,

-3aMeJaTh M XapaKTepu30BaTh
MaTEMATUYCCKNE 3aKOHOMEPHOCTHU B
OKpYy’Katollen e CTBUTENbHOCTH;
-IIPUBOJINTH TIPUMEPHI MaTEMATHUECKUX
3aKOHOMEPHOCTEH B MMPUPOJIE, B TOM
YHCIie XapaKTepU3yIOINX KPacoTy U
COBEPILIEHCTBO OKPYKAIOIIETO MUPa U
MPOU3BENEHUN UCKYCCTBA

-NPUMEHSIMb OCHOBHBLE MEMOObl PEULEHUS
MAMmemMamuyeckux 3a0ay;

-HA OCHOBE MAMEMAMUYECKUX
3AKOHOMEPHOCIEll 8 NPpUPoOe
Xapaxkmepuzoeams Kpacomy u cO8ePULeHCmEo
OKPYHCAIOUWIE20 MUPA U NPOU3ECOCHUTL
ucKyccmsa;

-NpUMeHsIMb npocmenuue nPocPaAMMHbLE
cpeocmea u NeKMpOHHO-KOMMYHUKAYUOHHBLE
cucmemvl npu peuteHuy MamemMamu4eckux
3a0a4

2. Conep:kanue yueOHOro npeamera «MaremaTtuka» (BKJI0OYas ajaredopy u
HaYajla MATEeMATHYeCKOr0 aHAJIU3a, TeOMEeTPHIO0)

Ba3oBblii ypoBeHb

OcHoBHasi 0a30Basi mporpamMma

Auiredpa ¥ HaA4YaJIa MATEeMATHYECKOI0 AaHAJIU3A

DJIeMeHTbI TEOPUH MHOKECTB M1 MATEMaTHYeCKOM JIOTUKH

KoneyHoe MHOeCTBO, 3JE€MEHT MHOECTBa, MOJMHOXXECTBO, IMepecedyeHne U OoObeAUHEHUE
MHOJKECTB, YUCJIOBbIE MHOKECTBA Ha KOOPAMHATHOU MPAMOM, OTPE30K, UHTEPBAIL, HPOMEINCYMOK C
8bIKOJIOMOLL MOYKOLL, 2pagduieckoe npedcmasieHue MHOMCeCma Ha KOOPOUHAMHOU NIOCKOCMU.
YTBepkaeHue (BbICKa3bIBaHHE), OTPUIIAHUE YTBEPKICHHS, UCTHHHBIE W JIOKHBIE YTBEPXKIEHUS,
CIIEJICTBUSI, YACTHBIN CITydaii 00IIero yrBepKIeHus, KOHTPIPUMED, J0KA3aTEIbCTBO.

Ymnciia 1 BeIpasKeHUs!
IToBTOpenue. PemeHwe 3amady € MCHOJIB30BAaHUEM CBOWCTB YHCEI U CUCTEM CUHCIICHMS,
JETUMOCTH, JOJIEM W YacTed, NMPOLEHTOB, MOAYJEH 4yucen. PemeHue 3amady ¢ HMCHOJIB30BAHUEM

CBOWCTB CTEIIEHEM M KOPHEW,

MHOI'OYJICHOB,

pallnOHaJIbHBIX BBIpa)KeHHﬁ.

npeoOpa3oBaHUN MHOTOYJIEHOB M JpOOHO-




Pemenue 3agau ¢ UCNOJIb30BaHUEM I'PaAyCHOM MepBI yriia. Mo1ynb 4ucia U €ro CBOMCTBA.

Kopenb n-ii creneHu u ero cpoiictBa. CTelneHb C JEHCTBUTENbHBIM IIOKAa3aTElIEM, CBOMCTBA
cTeneHu. JIeHCTBUS ¢ KOPHSIMM HATypalbHOM CTENEHUW W3 UYHUCE, MONCOEeCmBeHHble
npeoopas0eanis 8blPadtCeHUll, GKII0UAIOWUX CIENneHU U KOPHU.

Jlorapupm umcaa. [lecatnunple u HarypaiabHble Jorapudmsel. Yucno e. Jlorapudmuyeckue
ToxxzaecTBa. JleiictBust ¢ jorapudmMamMu uucen; npocmeuiwiue npeodpaz08aHus GulpadceHul,
BKIIOYAIOWUX JI02APUPMDBL.

N300paxkxeHne Ha 4YHCIOBOM NPSMOW LENBIX W PALMOHAIBHBIX YHCEN, KOPHEH HaTypalibHOUN
CTEIEHU U3 YHUCEJI, JIOTapu(MOB UHCE.

Tpuronomerpuueckasi OKpPY:KHOCTb, paduannas mepa yena. CHUHYC, KOCHHYC, TaHI€HC,
Komamuzenc TPOU3BOJIBHOTO yrja. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO M CJIEJICTBUS U3
Hero. 3HaueHUs TpuroHomerpuyeckux (pynknmii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

( ,E, E,E, z pan). Dopmynvl  ClONMCEHUs  MPULOHOMEMPUUECKUX  @DYHKYUl, dopmyvl
6 4 3 2

npugeoenus, Gopmyasl 080UHO20 apaymenmd. ApPKKOCHHYC, apKCHHYC, AapKTAaHTeHC YHCIa.

Apkxomanzenc uucaa.

YpaBHeHHsI M HepaBEeHCTBA

IloBTOpeHue. YpaBHEHHs W HEpaBEHCTBA C OJHOW IepeMeHHOM. PemnieHuwe 3agad ¢ NMOMOIIBIO

YHCJIOBBIX HEPABEHCTB U CUCTEM HEPAaBEHCTB C OJJHOU MEPEMEHHOM, ¢ MPUMEHEHHEM U300paKeHus

YHCIIOBBIX IPOMEKYTKOB.

[Ipocreiimue upparoHaabHbIE YpaBHEHUS.

[Ipocreiiime noka3aTesnbHbIE YpaBHEHHS U HepaBeHCTBa. Jlorapudmuueckue U IOKa3aTelIbHbIE

ypaBHenus: Bupa log,(bx+c)=d, a

¢ —d, rae d MOKHO TPEACTABUTH B BHAE CTENCHH C

OCHOBAHHUEM d U PALIMOHAIBHBIM MTOKa3aTeNeM, U UX PEIlICHUS.
[Mpocreiinire TpPUroHOMETPUYECKHE YpaBHEHUs: SIN x = @, COS x = a, tg x = a, rae a — TabIuIHOe
3HaY€HUE TPUTOHOMETPUUECKON (DYHKIIMH, U UX PEIICHUS.

HepaBencta ¢ oxHoii mepemenHo#l Bumalog, X<d,a” <d, rme d MOXHO MpeACTaBUTH B BHIE

CTETIEHU C OCHOBAHHE d.

Hecnoocnvie  payuonanvuvle, nokazamenvHvle, J102apupmuyeckue,  mpueoOHOMEmpuiecKue
VDABHeHUs, HepPABeHCmEd U UX CUCIeMbl, npocmeliuiue UPPAYUOHAIbHbIE YPAGHEHUs U
HepaseHcmaa.

Memoo unmepsanos 0nst peuienus nepaseHcms. Pewienue ypasrnenuil u HepaseHcms, cooepaicaujux
nepemeHHy0 oo 3HAKOM MOOYJIAL.

Vpaenenus, cucmemul ypagrenuii ¢ napamempom.

DOyHKIUHA

ITonstue ¢ynkuuu. Hynu ¢yHKIMM, TpOMEXyTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbiee u
HauMeHblIee 3HaueHHe (yHkuuu. IlepuonuuHocTh GYHKIMH. YETHOCTb M HEUETHOCTb (YHKIIH.
Cnooicnovle ynrkyuu.

IToBTOpenue. PemieHne 3agady ¢ MCMNOJIB30BAaHMEM YHMCIOBBIX (GYHKUMH M HMX TIpaduKOB.
Hcnonp3oBaHne CBOMCTB M TIpadUKOB JMHEHHBIX M KBaJpPAaTUYHBIX (QYHKIMHA, 0oOpaTHOMN

IPOTNIOPIMOHATBLHOCTH U QpyHKIMK Y = v/ X . ['padudeckoe pelieHre ypaBHEHHIT 1 HEPABEHCTB.

CrenenHasi, TmoOKa3aTeldbHas W Jorapupmuueckue (QYHKIUH, HMX CBOWCTBA H  rpaduku.
Tpuronomerpudeckue GpyHKIuU Y = COS X, Y = Sin X, Yy = tg X, Y = ctg X. CBoiicTBa u rpaduku
TpuroHoMmerpudeckux Gpynkuuii. Oopamuuvle mpucoHomempuiecKue QYHKYul, ux c6OUCmMaa u cpaguxu.
Ilpeobpasosanue epaghuxos Qynkyuil: cosueu 60016 KOOPOUHAMHBIX OCell, PACMSANCeHUe U Cocamue,
CUMMeMpPUs OMHOCUMENLHO KOOPOUHAMHbBIX Ocell U Hauana Koopounam. I paguku e3aummno obpammuuix
@dyHryuil.

[Toxa3zaTenbHast pyHKIMS U €e CBOMCTBA U rpaduK.

Jlorapudmuueckast QyHKIHS U €€ CBOMCTBA U rpaduk.

CrenenHast GyHKIUS U €€ CBOWCTBA U rpaduK.



IIpeobpazosanus epagukos GyHKyul: cosue 6001b KOOPOUHAMHBIX OCell, pACMAdCeHUe U cocamue,
ompasicerue OMHOCUMENbHO KOOPOUHamHulx ocell. I paguueckue memoovl pewieHus ypagHeHuti u
HepaseHcms. Bzaumno obpammuvie pyukyuu. I paguxu 63aumno odpammuvix QyHKyuil.

TexcroBble 32124
IloBTOpenue. Pemienue 3anad Ha JBMKEHHE M COBMECTHYIO pabOTy C IOMOIIBIO JIMHEHHBIX U
KBaJIpaTHBIX YPAaBHEHUM U UX CUCTEM.

DJleMeHTbl MaTeMATHYECKOr0 aHAIN3A

llonamue npedena uucnosou nociredosamenviocmu. IlponsBomHas (QYHKIMH B TOYKE.
Kacarenbnas x rpaduxy @yakuun. ['eomerpuueckuit u  (PU3UYECKH CMBICH TPOH3BOIHOM.
[TponsBomuble 3neMeHTapHBIX GyHKOMHA. [Ipon3BomHAs CYMMBI, MPOHM3BENCHUS, UYACMHO20, IBYX
GyHKIUI.

Bmopas npouzeoonas, ee ceomempuieckuil U puaueckuil CMuiCiL.

[TonsiTne o0 HenpepbIBHBIX QYHKIUSAX. TOYKM OJKCTpemMyma (MakCMMyMa W MHUHUMYMA).
HccnenoBanue sneMeHTapHBIX (YHKIMI Ha TOYKH OSKCTpEMyMa, HAaXOXICHHE HaMOOJIBIIEro u
HAaUMEHBIIIETO 3HAYCHWH (DYHKIUN C MOMOIIBI0 TPOM3BONHOU. [locmpoenue epaghuxos gyukyuil c
HOMOWbI0 NPOU3800HbIX. [Ipumenerue npou3eo0HOL Npu peueHuy 3a0ay.

Ilepsoobpasnas. Ilepsoobpasnvie snemenmapuvix  @yukyuti. Ilnowads KpusoauHelHou
mpaneyuu. @opmyna Hvtomona-Jletibnuya. Onpedenennulii unmezpai. Boluucienue niowaoeil niockux
@ueyp u 06vemos men 8paujeHUs: ¢ NOMOWBIO UHMESPAILA.

[IpousBonnas ¢ynkuuu B Touke. KacarenbHas k rpaduky ¢ynkuuu. ['eomerpudeckuil u
¢buzmdeckuit  cMmbicn  mpousBojgHOUM. [IpowsBomHbie dneMeHTapHbIX  GyHKUUNA. [Ipasuna
oughgepenyuposarus.

Bmopas npouszeoonas, ee ceomempuyeckuti u pusuyecKuti cCMuici.

[Tonsitne o HempepbIBHBIX (PyHKUUsAX. Touku skcTpemyma (MakCUMymMa W MHUHHUMYMA).
HccnenoBanue sieMeHTapHBIX (QYHKIUMN HAa TOYKM JKCTpeMyma, HaumOoOJblllee M HauMeEHbIee
3HaYEHHUE C TIOMOIIbIO TPOU3BOIHON. [locmpoenue epaghuros Gynkyuii ¢ nomouybIo NPOU3BOOHBIX.
IIpumenenue npouz8o00HOU NpuU peutenuu 3a0au.

[TepBooOpa3nas. Ilepsoobpasnvie snemenmapuvix Gyuxyuil. Ilnowadsv KpusoruHelHou
mpaneyuu. Popmyna Hvromona-Jleiibnuya. Onpedenenuvii unmeepan. Bwiuucnenue ninowaoeti
NIOCKUX (huyp u 06vemMos mei 8paweHus ¢ NOMOUubI0 UHMe2paa.

I'eomerpust

IloBTOpenue. Pemenue 3amau ¢ TpUMEHEHHWEM CBOWCTB (UTyp Ha INIOCKOCTH. 3agadyd Ha
JI0Ka3aTeNIbCTBO M TOCTPOCHHE KOHTpHpuMepoB. lcrmonp3oBaHue B 3afadax MPOCTEHIIHMX
Jorudyeckux npasuil. Pemenue 3ai1a4 ¢ UCHOIB30BaHUEM TEOPEM O TPEYroJIbHUKAX, COOTHOIICHUN
B MPSMOYTOJILHBIX TPEYTrOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YEThIpEXyrojlbHUKaMU. PerieHue 3amay ¢
UCIO0JIb30BaHMEM (DaKTOB, CBSA3AHHBIX C OKPYXKHOCTSMH. PemieHue 3agady Ha H3MEpeHHs] Ha
TJIOCKOCTH, BBIYMCIICHUE JTIUH U TUIOMIaiel. PeweHue 3a0au ¢ nOMouybto 6eKmMopos u KOOPOUHAM.
Harasanas crepeomerpusi. Ourypsl u ux n3obpaxenus (ky0, mupamuia, npuszma). OcHogHble
nousamus cmepeomempuu u ux ceovicmsa. Ceuenus kydoa u Terpasjipa.

Touka, mpsiMast ¥ TJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEJICTBUS W3 HUX.
B3aumHoe pacrnomnokeHue MpsSMBIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapannenbHOCTh MPSIMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. F3o0pakeHWe MPOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
MJIOCKOCTH.

PaccrostHus mexxay ¢durypamMu B mpoCTPaHCTBE.

Vel B mpoctpaHcTBe. [lepneHauKyIIpHOCTD MPSAMBIX U TIOCKOCTEH.

[Tpoexnust Gurypbl Ha IUIOCKOCTh. [IpH3HAaKM MEPHIEHAUKYISIPHOCTH NPSMBIX M IJIOCKOCTEH B
npocTpancTBe. Teopema o Tpex MepreHIuKyIsIpax.

Mpuororpannuku. [lapamnenenunen. CBolcTBa MPsAMOYTOJBHOTO Mapaijenenumneaa. leopeMa
[Mudaropa B mpoctpanctse. [Ipuzma u nupamuna. [IpaBunbHas nupamuia ¥ nMpaBUibHAs PU3Ma.
[Tpsmas nupaMuga. DIeMEHTHl TPU3MBL U THPAMUJIBL.



Tena Bpamenus: mUIMHApP, KOHyC, cdepa u map. OCHOBHBIE CBOMCTBAa HPSAMOTO KPYrOBOTO
HWIAHAPA, MIPSIMOTO KPYyroBoro kKoHyca. M3o0paskeHue Tes BpaleHust Ha MII0CKOCTH.
IIpeocmasnenue 06 yceueHHOM KOHYCe, ceyeHusi KOHyca (napaiieibHoe OCHOBAHUIO U NPOX0oosujee
yepes 6epulUHy), cedeHus YUIUHOpa (napaiienvHo U NepneHOUKYIAPHO OCU), cedeHuss wapa.
Paszeepmra yurunopa u konyca.

Ipocmetiwue KoMOUHAUUU MHO2OCPAHHUKOS U Mel epawjeHus mexcoy coboli. Brerancienne
AIIEMEHTOB IPOCTPAHCTBEHHBIX (hUTyp (pedpa, IruaroHatu, yrisl).

[Inomane MOBEPXHOCTH IPABHIBHOM NUPaMUAbl M IpsMOM mpu3Mmbl. [lmomans noBepxHOCTH
IPSIMOTO KPYTrOBOTO IMJIMH/IPA, IPSMOTO KPYyrOBOTO KOHYCA | IIapa.

[Tousitrie 06 o6beMe. OOBEM TUPAMUIBI U KOHYCA, MPU3MBI B IuuHApa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmse. COOTHOIICHUSI MEXY TUIOIIAIIMH TIOBEPXHOCTEH U 0ObeMaMH
MOJOOHBIX TEJ.

Heuoicenuss 6 npocmpancmee: napanienbHblii NEPEeHOC, YEHMPANbHAs CUMMEMPUs, CUMMEMpPUs.
omuocumenvHo naockocmu, nosopom. Ceovicmea Osudxcenuu. Ilpumenenue oOeudicenuti npu
peueHuu 3a0ad.

BexTopsl 1 koopanHaTHl B pocTpancTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO, YroJl
Mexay Bekropamu. KosumHeapHble M KOMIUIaHapHble BeKTOpbl. CkanapHoe npousgedenue
gekmopos. Teopema o pasznodxcenuu 6ekmopa no mpem HeKoOMniaHapuvim eexmopam. CransapHoe
npouszgedeHue 6eKkmopog 6 KoopourHamax. Illpumenenue 6exmopos npu pewieHuu 3a0ad Ha
HAxXoxMcoeHue pacCmosHutl, OJuH, niowaoell u 06vemos.

Vpasuenue niockocmu 6 npocmpancmee. Ypasuenue cgepvl 6 npocmpancmee. Dopmyra ons
8LIYUCTEHUSL PACCMOAHUSL MENHCOY MOUKAMU 8 NPOCMPAHCMEe.

CraTtucTika M Teopusi BEPOSITHOCTEN, JJOTHKA 1 KOMOMHATOPUKA

BepositHOoCTh M cTaTHcTHKA. PadoTa ¢ JaHHBIMH

IloBTOpenue. Pemenune 3amay Ha TabmuM4YHOE W rpaduueckoe TMpeACTaBICHUE JAHHBIX.
Hcnonb3oBaHue CBOMCTB W XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpEAHHUX, HAMOOJIBIIEro U
HAaUMEHBIIIETO 3HAUEHUS, pa3Maxa, OUCnepCcull.

YacToTa 1 BEpOSTHOCTH COOBITHS. JJOCTOBEpHBIC, HEBO3ZMOKHBIC U CITy4alfHbIC COOBITHSI.

Pewenue 3a0au ma onpedenenue uyacmomel u eepoamuHocmu  cobvimuu. Buiuucienue
8epOsIMHOCMEL 8 ONbIMAX C PABHOBOIMONCHLIMU INeMEHMAPHbIMU ucxooamu. Pewenue 3adau c
npumeHenuem Kombunamopuku. Pewenue 3a0au Ha 6vluuUC/eHUEe BEPOSMHOCMEU He3A8UCUMbBIX
coobimuti, npumeHneHue Qopmynvl Cl0JCeHUs eeposmuocmell. Pewenue 3adau ¢ npumeHenuem
ouazpamm Dinepa, depesa seposmuocmetl, popmynst beprynnu.

Yenosnas sepoamuocme. [Ipasuno ymHodcenus: seposmuocmett. Popmyna noaHoU 6eposmHOCIU.
Juckpemnvie cnyuatinvle 6enuuunvl U pacnpeoenenus. Heszasucumvie cuyyaiinvie GenUUUHDL.
Pacnpeoenenue cymmor u npouszsedenuss He3a8UCUMBIX CIYUAUHBIX BEIUYUH.

Mamemamuueckoe  odcuoanue U OucCnepcusi — CIyYyauHou  eenuuunsl. I eomempuueckoe
pacnpedenenue. bunomuanvnoe pacnpedeneHue u e2o c8oLlcmaa.

Henpepuvignvie cayuaiinvie eenuuunsl. Ilowamue o niomumocmu eeposmuocmu. PasnomepHoe
pacnpeoeineHue.

IlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

Ilonsamue o nHopmanvHom pacnpedenenuu. Ilapamempsi HopmanvHozo pacnpedenenus. lIpumepoi
CIYYQUHBIX GeNUYUH, NOOYUHEHHLIX HOPMAILHOMY 3AKOHY (NOZPEUHOCMb UZMEPEeHUll, pPOoCcm
uenosexa).

Hepasencmeo Yebwviwesa. Teopema bepuynnu. 3axon 6onvwux yucen. Bvibopounwiii memoo
usmepenus gepoasmuocmei. Ponw 3axona 6onvuux yucen 6 Hayke, npupode u ooujecmae.
Kosapuayus 0eyx cayuaiinvix eenuyun. Ilonamue o koaghgpuyuenme xoppenayuu. Cosmecmmbvie
HabmoOeHuss 08yX Cayyaunvlx eeauyur. Ilonsmue o koppenayuu. Buibopounwiii kos¢hguyuenm
KOppenayuu.



3. TemaTnueckoe IJIAHUPOBAHHUE, B TOM YHMCJIC C YIETOM paﬁoqeifl nmporpaMmmbl BOCIIMTAHUSA C

YKazaHueM KoJIn11eCcTBa 4aCcoB, OTBOAMMBIX HaA OCBOCHHE KaKI0il TeMbl

Yu4eOHblii npeamer «MareMaTuka»
OcHoBHas1 6a30Basi MporpaMmma
(u3 pacudera: 5 yacoB B HeaeJ10 (34 yueOHBIX HelesIn) 3a 2 rojia)

Ne OcHoBHBIE pa3/iesbl COAepPKAHUSA Moayanb KosmnyecTBo yacos
101 BOCIIMTATEIbHOU (B TOM 4HCIIE
NPOrpaMMbI KOHTPOJIbHbIE PadoThI)
«IxoJbHBII
YPOK»
* | D1eMeHTBbI TEOPUHM MHOKECTB H Yacel He BBIACIAIOTCS
MaTeMATHYeCKOM JIOTHKH
1 | Yucaa u BbIpaKeHUst Tb (npaBuna 48
1.1 | Yucna, KopHHU, CTENICHU y4eOHBIX 15
1.2 | OCHOBBI TPUTOHOMETPHUH KaOMHETOB) 8
1.3 | Jlorapudmer JleHb 3HaHWI 7
1.4 | TlpeoOpa3oBaHue BHIpAKEHUI Benukune yuensie 18
2 | YpaBHeHHS U HEPABEHCTBA MaTeMaTHUKH 36
2.1 | YpaBuenus OnmuMnrazpl 18
2.2 | HepaBencrBa KOHKYPCBI 18
100-retne co mus
POXKICHUS
akanemuka PAO
Opnuuena [Trops
MyukaeBuya
3 | DyHKUMH BcemupHblii 1eHb 23
3.1 | Onpenenenue u rpaduk QyHKIUNA MaTeMaTHKU 5
3.2 | DnemeHTapHOE HCCeN0BaHUE (QYHKIMH Jlenb poccuiickon 6
3.3 | OcHOBHBbIE 3JIEeMEHTAPHbIE PYHKLIUU HayKu 12
4 | DjeMeHThl MATEeMATHYeCKOI0 aHAJIU3a Henp @ubonaquu 24
4.1 | Ilpoussoanas Henens 8
4.2 | UccnenoBanue GpyHKIUI MaTeMaTHKH 10
4.3 | IlepBooOpa3Hast 1 UHTETpal 6
5 | 'eomerpus Benukue yuensie 107
5.1 | ITnanumerpust MaTeMaTHKU 5
5.2 | IIpsiMble 1 MIIOCKOCTH B POCTPAHCTBE Onumnuael 20
5.3 | MHOTOrpaHHUKH KOHKYPCBI 20
5.4 | Tena v MOBEPXHOCTH BpAIICHUS Henb 18
5.5 | I3mMepeHune reoMeTpu4ecKux BEIMUUH MaTCMaTHKH 26
5.6 | KoopiuHathl ¥ BEKTOPHI HAenp uncna «Ilm» 18
6 | CratHcTHKa M Teopusi BepOSITHOCTEN, Henb 12
JIOTHKA U KOMOMHATOPHKA KOCMOHABTHKM -
6.1 | DiaeMeHThl KOMOHHATOPUKH Tlarapunckuit 4
6.2 | DeMeHThI CTATUCTUKHI YpoK 4
6.3 | DneMeHTHl TEOpPUHU BEpOSITHOCTEN 4
IloBTOpEHuUe 22
nTOoro 272




IIpuioxenue 1
KoaudukaTopsl cocTaBieHbl Ha OCHOBE
Komudpukaropos KUM EI'3-2020

Koauduxarop
TPeOOBaHUIl K YPOBHIO NOATOTOBKH 00y4YAaIOIIMXCS A/ NPOBeAeHUs!
KOHTPOJIA peau3aluu NPorpamMMmsl
no MATEMATUKE s 10-11 knaccos

Kon
Kon KOHTPOJIUPY
€MOoro TpebdoBanus (yMeHHUs1), TpoBepsieMble 3aaHUSAMHU
pasieia TpedoBaHUA
(ymenus)
1 YMeTh BBINOJHATH BLIYHCJIEHHUSI U IPe0Opa3oBaHus
11 BrInonaHsaTh apupMeTHuIecKue qeHCTBHS, COYeTast YCTHBIE U MUCbMEHHbBIC
NPYEMBI; HAXOANUTh 3HAYEHUSI KOPHS HATYPAIBbHOW CTENeHH, CTEIEHH C
palMOHATBLHBIM TTOKa3aTeleM, Jorapudma
1.2 BbI4ucIsSTh 3HAaYEHHUS YMCIIOBBIX M OYKBEHHBIX BBIPAXKCHUMU, OCYIIECTBIIAS
HEOOXOTMMBIC TIOJICTAHOBKY W MPE0Opa30oBaHUs
1.3 [IpoBoaMTH TIO U3BECTHBIM (OpPMYJIaM H IIPaBHIIaM MPeoOpa3oBaHHUS
OYKBEHHBIX BBIPa)KEHHH, BKITFOYAOIINX CTEIIEHH, PaTUKAIIBL, JIOTApU(PMbI H
TPUTOHOMETPHUYECKHE (DYHKIIMH
2 YMeTh pemiaTh YpaBHEHHsI H HEPABEHCTBA
21 Pemats parpioHanbHbIE, HppaIFIOHATBHEIE, TOKa3aTeNbHBIE,
TPUTOHOMETPHYECKHE U JIOTApU(PMUYECKHE YPABHEHHUS, IX CHCTEMBI
2.2 Pemiats ypaBHEHUA, NPOCTEHIIINE CUCTEMBI YPaBHEHUI, HCTIOIL3Ys CBOMCTBA
(GbyHKIMH 1 UX TpadUKOB; HCIONB30BATH JUIsl PUOIMIKEHHOTO PEIlCHHS
ypaBHEHHUH M HEPABEHCTB IpauIeCKUil METO/
2.3 Periate parrioHanbHbIe, IOKa3aTeIbHBIC U JJorapu(MUIECKHUE HEPABCHCTBA, UX
CHUCTEMBI
3 YMeTh BBINOJIHATH J1ecTBUSA ¢ QYHKIUSAMH
3.1 OnpenensaTs 3HaUeHNE PYHKIIUA IO 3HAYCHUIO apTyMEHTa IIPH Pa3InIHbBIX
cnoco0ax 3amaHus GyHKIUH; OMUCHIBATH MO rpa)UKy MOBEACHNE U CBOMCTBA
(hyHKIIH, HAXOAUTH 0 TpaduKy PyHKIINK HanOOIbIIee M HANMEHBIIIEe
3HAYEHMHS]; CTPOUTH TPApHKH U3yIeHHBIX (HYHKITHHA
3.2 BrerancnsaTe mpor3BoJHBIE B TEPBOOOPA3HBIE IIEMEHTAPHBIX (DYHKIUN
3.3 HccnenoBath B mpocTeHINX CiTydasx (yHKIIMA HA MOHOTOHHOCTB,
HaXOJWTh HaNOOIbIIIee U HAaMEeHbIIlee 3HaUeHNs (PYHKITUU
4 YMeThb BBINOJHATH JeHCTBUSA ¢ FeOMeTPUYeCKMMH (purypamu,
KOOPAHHATAMH M BEKTOPaMH
4.1 Pemates muannMeTpryeckue 3a/1aun Ha HaXOXICHHE IeOMETPUIECKIX BETHIUH
(mvH, yTIIOB, TUTOIAAEH)
4.2 Pemate mpocTeiinmie crepeoMeTpruaeckre 3ajaui Ha HaXOXKICHUE
FeOMETPUIECKIX BEIWMYNH (IUIMH, YTIIOB, IDIOMIa e, 00heMOB); UCTIOIH30BATh
TIPH PENISHUH CTEPEOMETPHUIECKUX 3324 TNIAHUMETPHIECKUE (PaKThI U METOJIBI
4.3 OnpenensiTe KOOPIUHATHI TOYKH; TIPOBOANTH OIEPAIUH HaJl BEKTOPAMH,
BBIYHCIISTH JUIMHY W KOOPJAWHATHI BEKTOPA, YTOII MEXK]Ty BEKTOPAMH
5 YMeTh CTPOUTH U HCCJIE0BATh MPOCTEiillINe MaTeMATHYECKHE MOIeIH
51 MonennpoBath peaqbHbIe CHTYAIlH Ha S3bIKE aareOphl, COCTaBIISTh YpaBHEHUS
1 HEPaBEHCTBA M0 YCIOBHIO 33JIa4H; UCCIIEA0BATh MOCTPOCHHBIE MOJIEIH C
HCIIONIb30BAHMEM alapara anre0opsl
5.2 MonenupoBath peaibHbIe CUTYAIMH Ha S3bIKE T€OMETPHH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENHU C HUCIOIb30BAHUEM T'€OMETPHUECKUX MOHSITHI 1 TEOPEM,
arnmapara anreOphl; pemaTh TPaKTHYECKUEe 3a]]a41, CBI3aHHBIC C HAXOXKICHUEM
TEOMETPUYECKIX BEITHUUH




5.3

[IpoBoanTE AOKa3aTeNbHbIE pAaCcCyKIEHUS MPHU PELICHUH 3a/a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBWJIBHOCTh PACCYKICHUM, pacliO3HABATh JIOTHUECKH
HEKOPPEKTHBIE PaCCYkKICHUS

5.4 MogenupoBath peaqbHble CUTYallHy Ha SI3bIKE TEOPHH BEPOSITHOCTEH U
CTaTUCTHKH, BBIYMCIATH B MPOCTEHIINX CITy4yasiX BEPOSATHOCTH COOBITHI
6 YMeTh HCNOIB30BATH NPUOOPETEHHBIE 3HAHUS M YMEHUS B IOBCETHEBH O
JKM3HU U IPH M3YYEeHUH APYTUX NPeIMETOB:
6.1 AHanmu3upoBaTh peasibHbIC YNUCIIOBbIC JaHHbIE, HHPOPMAIHIO CTATHCTHYECKOTO
XapakTepa; OCYIIECTBIATh MPAKTUYECKHE PacueThl O hopMyam;
I10JIb30BATHCSI OLIEHKON U NPUKUIAKON NPU IIPAKTUYECKUX pacyeTax
6.2 OnwuckiBaTh C MOMOIIBIO (GYHKINH pa3IHyHbIe peaNbHbIe 3aBUCHMOCTH MEXTY
BEIMYMHAMH U HHTEPIPETUPOBATH UX IpadUKH; N3BIEKaTh HHHOPMAIIHIO,
NPE/ICTaBICHHYIO B TA0JIMIIAX, HA AMarpaMmax, rpadukax
6.3 PemaTtes mpukiiagHbIe 3a]a4H, B TOM YUCIE COITUATBPHO- SKOHOMUYECKOTO U
(u3nUecKoro xapakrepa, Ha HauOONbIINE U HAUMEHBIIINE 3HAYCHUS, HA
HaXOXKICHHE CKOPOCTH U YCKOPEHUSsI
Komuduxkarop
3j1eMeHTOB coaep:kanus 1o MATEMATUKE
JUISl COCTABJICHUSI KOHTPOJIbHBIX U3MEPUTEIbHbIX MATEPUAJIOB
JUISl IPOBEACHUSI KOHTPOJIS peaju3alyu MpPorpaMmmbl
no MATEMATMUKE nas 10-11 kaaccoB
Kon
Kon KOHTPOJIMPY
pastena eMOro DJIeMEHTBI COJepP:KaHMsA, IPOBepsieMble 3aJaHHIMHU
3J1eMeHTA
1 Auredpa
1.1 Yucna, xopnu u cmenenu
1.1.1 | Ilensle yncina
1.1.2 | CreneHb ¢ HATypaJIbHBIM TIOKA3aTENEM
1.1.3 | Jlpobu, npoIeHTHI, palldOHAIbHbBIC YHCIIA
1.1.4 | Crenens c LensIM IOKa3aTeneM
1.1.5 | Kopens crenenu N > 1 u ero cBoicTBa
1.1.6 | CreneHb ¢ palMOHAILHBIM IIOKa3aTeIEM U €€ CBOMCTBA
1.1.7 | CsoiicTBa CTeNeHH C NEHCTBUTEIbHBIM IIOKa3aTeIEM
1.2 OcHogbl mpuzoHomempuu
1.2.1 | CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC IPOM3BOIBHOTO yTia
1.2.2 | PagmanHas mepa yria
1.2.3 | CuHyc, KOCHHYC, TAHT€HC M KOTaHTE€HC YHCIIa
1.2.4 | OcHOBHBIE TPUTOHOMETPHYECKHE TOXKIECTBA
1.2.5 | ®opmynsl npuBeaeHAS
1.2.6 | CuHyc, KOCHHYC U TAHI'€HC CYMMBI U Pa3HOCTH JBYX YIJIOB
1.2.7 | CuHyc ¥ KOCHHYC IBOMHOTO yrija
1.3 Jozapugpmol
1.3.1 | Jlorapudm umncmna
1.3.2 | Jlorapudm npousBeneHNs, YaCTHOTO, CTEIEHH
1.3.3 | JlecATUYHBIN U HATYPAIBHBIN JIOTAPH(PMBI, YUCIIO €
14 Ilpeobpazosanus evipasicenuii
1.4.1 | IlpeoOpa3zoBaHus BEIpa>KEHUH, BKIIOYAIOIIMX apu(MeTniecKre onepanun
1.4.2 | TIpeoOpa3oBaHus BHIPAKEHUH, BKIIIOYAIOIINX OIEPAIHIO BO3BEICHHS B
CTEIICHb
1.4.3 | IlpeoOpaszoBaHus BIpaKEHHUH, BKIIOYAIOIINX KOPHU HATYpPaJbHON CTEEeHU
1.4.4 | TlpeoOpa3zoBaHHs TPUTOHOMETPHUECKUX BBIPaKEHUH
1.4.5 | IlpeoOpa3oBanue BeIpaKeHUH, BKIIOYAIOMIMX ONEPALHMIO JorapuGMHUpOBaHUS




1.4.6

Moynb (abcoTroTHAs BETMYMHA) YMCIa

YpaBHeHHS U HEPABEHCTBA

2.1 Ypasnenus
2.1.1 | KsazgpaTHble ypaBHEHUS
2.1.2 | PammoHayibHBIC YpaBHEHUS
2.1.3 | HUppanmonanbHble ypaBHEHUS
2.1.4 | TpuroHomerpHyecKue ypaBHEHHUsI
2.1.5 | Tloka3zarenpHble YpaBHEHHSI
2.1.6 | Jlorapudmudeckue ypaBHEHUs
2.1.7 | PaBHOCHJIBHOCTb YpaBHEHHH, CUCTEM YpaBHEHUN
2.1.8 | Ipocreiimie cucteMbl ypaBHEHHH C ABYMsI HEM3BECTHBIMU
2.1.9 | OcHoBHbIC IPHEMBI PELICHHSI CHCTEM YPaBHEHHIl: OJCTAHOBKA,
anredpanvecKoe CI0XKeHre, BBEJICHNE HOBBIX MEPEMEHHBIX
2.1.10 | Hcnonp3oBaHue CBOMCTB ¥ rpad)MKoB (GYHKIHU [TPU pELICHHH YPaBHEHUI
2.1.11 | H3obpaxeHue Ha KOOPIUHATHOW TUIOCKOCTH MHOXKECTBA PEUICHUI ypaBHEHUH
C IByMsl IEPEMEHHBIMH U X CHCTEM
2.1.12 | TlpumeHeHHE MaTEeMAaTHYECKHUX METOJIOB JUIsl PEIICHHsI COJIepKATENbHBIX 3a/1a4
13 Pa3InYHbIX 00J1acTell HayKu U MpakTUku. MHTepnpeTanus pe3ynbprara, yuér
peanbHbIX OrpaHUYEHUN
2.2 Hepasencmsa
2.2.1 | KsajpaTHble HepaBeHCTBA
2.2.2 | PanuoHanbHBIC HEPABEHCTBA
2.2.3 | Tloka3zaTenbHbie HEpPABEHCTBA
2.2.4 | Jlorapudmuyeckue HepaBEHCTBA
2.2.5 | Cucrembl TMHEHHBIX HEPABCHCTB
2.2.6 | CucreMbl HEpAaBEHCTB C OJIHOM IMEPEMEHHON
2.2.7 | PaBHOCHJILHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB
2.2.8 | Hcnonb3oBaHue CBONCTB U rpaduKoB (GYHKIMI IIPH PEIIEHHH HEPABEHCTB
2.2.9 | Merox nHTEpBaIOB
2.2.10 | M3obpakeHune Ha KOOPIMHATHOMN ITOCKOCTH MHOYKECTBA PEIICHHH
HEPaBEHCTB C IBYMS ITIEPEMEHHBIMU M UX CHCTEM
DYyHKUNHU
3.1 Onpeodenenue u epagux hyHkyuu
3.1.1 | ®ynknus, obnacTh onpeneneHus QyHKIUU
3.1.2 | MHoxecTBO 3Ha4YeHHUH QYHKIIUU
3.1.3 | T'paduk byukumu. [Tpumeps GYHKIIMOHATBHBIX 3aBUCHMOCTEH B peabHbBIX
mporeccax M SBICHHAX
3.1.4 | OO6patnas ¢pynkuus. I'paduk obpaTHO# GyHKIHN
315 [peobpa3zoBanus FPB.(I)HKOB: napaJuIeNbHbIA HEPEeHOC, CAMMETPHUS
OTHOCHTEIBHO OCeH KOOpAMHAT
3.2 Dnemenmaprnoe ucciedogarue GyHKyuti
3.2.1 | MonoroHnHoCcTh (hyHKINH. [IpoMexyTKH BO3pacTaHus U yOBIBaHHS
3.2.2 | UérHocTh M HEYETHOCTH (PYHKITUU
3.2.3 | ITlepumoguuHocTh (DYHKIMH
3.2.4 | OrpannueHHOCTh GYHKIMH
3.2.5 | Touku 3kcTpeMyMa (JIOKaJIbHOIO MAaKCHMyMa M MHHHMYMa) (GYHKIIUU
3.2.6 | Hawmbonbiiee 1 HanMeHbIIIee 3HAUEHUST (YHKIIMU
3.3 OcnosHbie snemenmapuvie QyHKyuU
3.3.1 | Jluneiinas dynaxus, e€ rpadux
3.3.2 | DyHKIMA, ONMUCHIBAIONMIAS 00PATHYIO MPOITOPIIHOHATHHYIO 3aBUCUMOCTH, €€
rpaduk
3.3.3 | Ksagparuunas ¢pyHkuusi, e€ rpagux
3.3.4 | Crenennas (yHKUHUS C HATYpaJIbHBIM IIOKa3aTesneM, e€ rpaduk
3.3.5 | Tpuronomerpuueckne QyHKIUH, UX IpadUKH
3.3.6 | IlokazatenbHas GyHKuus, e€ rpaduk
3.3.7 | Jlorapudmuueckas ¢pyHkuus, e€ rpaduk




Havana MaTeMaTH4eCKOro aHaAJIM3a

4.1 Ilpouseoonas
4.1.1 | Tlonsitue o Npou3BOAHON (HYHKIIMHU, TEOMETPUUECKUI CMBICI TPOM3BOJHOM
4.1.2 | ®usuveckuii CMBICI MPOU3BOIHOM, HAXOKICHHE CKOPOCTH TSI IIpoIiecca,
3aJ]aHHOrO (OPMYIION MK TpagUKOM
4.1.3 | VYpaBHeHHue KacaTenbHOH K rpaduky QyHKIUU
4.1.4 | TlpousBoaHBbIE CYMMBI, pa3HOCTH, IPOU3BEACHUS], YACTHOTO
4.1.5 | TlpousBoaHbIE OCHOBHBIX 3JEMEHTAPHBIX QYHKIUHA
4.1.6 | Bropast mpousBoaHas 1 e€ Gu3nYecKuil CMbICT
4.2 Hccnedosarnue gpynryuil
4.2.1 | TlpuMmeHeHHE IPOU3BOAHOM K UCCICTOBAHUIO (DYHKITHH U IIOCTPOCHUIO
rpadukoB
4.2.2 | Tlpumepsl UCTIONB30BAHMUS MPOU3BOTHOM IS HAXOXKICHUS HAWITYUIIIEro
pellieHns B IPUKIIAJHBIX, B TOM YHCJIE COIIMAIbHO-9KOHOMHUYECKUX, 3a1a9ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 | TlepBooOpa3Hble AIEMEHTAPHBIX QYHKITHN
4.3.2 | Tlpumepsl NpUMEHEHHS HHTErpasia B QU3HKE U T€OMETPHH
I'eomerpus
51 Ilnanumempus
5.1.1 | TpeyronbHUK
5.1.2 | Tlapamienorpamm, NpsiMOYrOJILHUK, pOMO, KBaJ[paT
5.1.3 | Tpanemus
5.1.4 | OKpyXHOCTb U KPyT
5.1.5 | OkpyXHOCTb, BIIMCAHHAS B TPEYTOJBHUK, M OKPYKHOCTH,
ONHMCAaHHAsl OKOJIO TPEYTrOJIbHUKA
5.1.6 | MHoroyronpauK. CyMMa YIJIOB BBITYKJIOTO MHOTOYT'OJTbHHKA
5.1.7 | IlpaBuibHbIC MHOIOYTOJbHUKY. BIiucaHHass OKPY)KHOCTh M OIHCaHHAS
OKPY’KHOCTB TPaBHIIBHOT'O MHOTOYTOJIbHHKA
5.2 IIpsmvie u n1ockocmu 8 npocmpancmee
5.2.1 | Tlepecekaromuecs, mapaielbHbIe H CKPEIIMBAIONIHECS TIPAMBIE;
MEePIICHNKYISIPHOCTD MPSAMBIX
5.2.2 | TlapamienpbHOCTh NPSAMOI U IUNIOCKOCTH, PU3HAKU M CBOMCTBA
5.2.3 | TlapamienbHOCTb IJIOCKOCTEH, IPU3HAKKM U CBOWCTBA
5.2.4 | TlepneHIUKYIIPHOCTD MPSIMOK W TUIOCKOCTH, MIPH3HAKU U CBOWCTBA,
NEePIICHANKYISP U HAKIOHHAS; TeopeMa O TPEX MepIeHANKYIIpax
5.2.5 | TlepneHIUKYISIPHOCTD TUIOCKOCTEN, MPU3HAKH U CBOKMCTBA
5.2.6 | TlapamrenspHoe npoekTupoBanue. M300paskeHre NpoCTpaHCTBEHHBIX QHUIYp
5.2.1 | Tlepecekaromuecs, mapaieinbHbIC U CKPEIIMBAIONIHECS TPAMBIC;
MEPIICHINKYISIPHOCTD MPSAMBIX
5.3 MHnozoepantuxu
5.3.1 | Tpusma, e€é ocHOBaHUs, OOKOBBIE PEOpa, BHICOTA, OOKOBAS TIOBEPXHOCTH;
npsMasi IpU3Ma; IpaBIIbHAS IPU3Ma
5.3.2 | llapamnenenuren; Ky0; CHMMETpUH B KyOe, B TapajuIelienuese
5.3.3 | Ilmpammuna, e€ ocHoBaHMEe, OOKOBBIE pEOpa, BEICOTA, OOKOBAs TOBEPXHOCTD;
TpeyToJiibHasl IMPAaMHKJIa; TPaBHIIbHAS TUpaMUIA
5.3.4 | Ceuenus Ky0a, NpU3Mbl, MUPAMHUIBI
5.3.5 | IlpeacraBneHue o0 NpaBHIBHBIX MHOTOIPAaHHUKAX (TETpa’p, Ky0, OKTasp,
JI0/IEKadIp M MKOCAdIP)
5.4 Tena u nosepxHocmu epaujerus
5.4.1 | Humunap. OcHoBaHME, BHICOTA, OOKOBasi MOBEPXHOCTb, 00pa3yoasi,
pa3BéprKa
5.4.2 | Konyc. OcHoBaHMe, BBICOTa, O0OKOBasl HOBEPXHOCTh, 00pa3ylomas, pa3BépTka
5.4.3 | Iap u cepa, ux ceueHus
5.5 Hsmeperue ceomempuieckux 6eautun
5.5.1 | Benmuuuna yrna, rpagycHasi Mepa yria, COOTBETCTBHE MEXy BETMUMHOH yria

U JUIMHON OYTH OKPY>KHOCTH




5.5.2

VYron Mexny NpsAMBIMH B IPOCTPAHCTBE, YIoJl MEXAY NPSAMON U INIOCKOCTBIO,
YToJl MKy MIOCKOCTSIMU

5.5.3 | [liuna oTpeska, JJIOMaHOM, OKPYKHOCTH; IEPUMETP MHOT'OYTOJIbHUKA
5.5.4 | PaccrosiHME OT TOYKH J0 MPSMOIi, OT TOYKH O IIOCKOCTH; PACCTOSHUE MEXKITY
napauIeIbHBIMU M CKPELIMBAIOIIUMHUCS MPSIMBIMH; PACCTOSHUE MEXKTY
HapauIeIbHBIMU TJIOCKOCTSIMH
5.5.5 | Tnomaxp TpeyroibHUKa, MapayieiorpaMma, Tparmeiy, Kpyra, CeKTopa
5.5.6 | Inomaap NOBEPXHOCTH KOHYCA, IMIHHAPA, chephl
5.5.7 | O0BéMm kyba, IpsAMOYTOIBHOTO MapajlieNenune1a, MHPaMUAbl, TPU3MBI,
IIWJIMHAPA, KOHYyCa, 1apa
5.6 Koopounamvi u eexmopwi
5.6.1 | KoopauHaTel Ha IPSMOU, IeKapTOBBI KOOPIUHATHI HA IIIOCKOCTH U B
IPOCTPAHCTBE
5.6.2 | ®opmyna paccTosHISI MEKIY TOUYKaMH, YpaBHeHHUE chepbl
5.6.3 | Bektop, MO/yIib BEKTOPA, PABEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB U
YMHO)KEHHE BEKTOPa Ha YHCIIO
5.6.4 | KommnHeapHbie BeKTOphI. Pa3ioxkeHne BEKTOpa M0 IBYM HEKOJUIHHEAPHBIM
BEKTOpaM
5.6.5 | Kommuianapasie BEKTOpbI. Pa3ioxeHue mo TpéM KOMILUIaHAPHBIM BEKTOPaM
5.6.6 | KoopanHathl BeKTOpa, CKaISIPHOE TIPOU3BEICHUE BEKTOPOB, YTOJI MEXKIY
BEKTOpaMu
DJ1eMeHThl KOMOMHATOPUKH, CTATHCTHKH H TEOPHHU BEPOSITHOCTEN
6.1 Dnemenmol KOMOUHAMOPUKU
6.1.1 | IMoouep€nHblii U OTHOBPEMEHHBIH BHIOOD
6.1.2 | dopMyiibl YKClIa COYETAHUM U ITepecTaHOBOK. bunoM HeroToHa
6.2 Dnemenmuvl cmamucmuxu
6.2.1 | TabnuuHoe u rpaduuecKoe MPeACTaBICHHE JaAHHBIX
6.2.2 | YucrioBble XapaKTEPUCTHKH PSIOB JaHHBIX
6.3 Dnemenmol meopuu 6epOSMHOCIEN
6.3.1 | BeposTHOCTH COOBITHIA
6.3.2 | IIpuMephl HCITOB30BAHUS BEPOSITHOCTEH U CTATUCTUKU TIPH PEIICHUN

TIPUKIIATHBIX 3a1a9




