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®enepannu ot 18 mas 2023r. Ne371;

- peiepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO
npodeccuoHaIbHOTO oOpa3oBaHuUs o IporpaMme MOATOTOBKHU
KBTU(PUITUPOBAHHBIX pabdounx, ciayxkamux 09.01.04 Hamaguwmk amnmapaTHBIX U
NPOrPaMMHBIX CPEACTB HMH(POKOMMYHHUKAITMOHHBIX CHUCTEM, YTBEPKIEHHBIM
npukazoM Munnpocsenierus: Poccun ot 11 nosiopst 2022 1., Ne 965
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Pazpabotuuku:
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1 IACHOPT PABOYEMN MIPOTPAMMBI YYEBHOT O NPEJIMETA
VYI1.04 MaTemaTuka

1.1  OO0aacTh NpUMeHeHHs MPOrPaAMMBbI
Peanuzanus cpennero o6mero oOpazoBanus B mnpenenax OIl CIIO mo
porpamMme MoAroTOBKU KBATU(PUIIMPOBAHHBIX padOUUX, CIYyKalUX M0 npodeccuu

9.01.04 Hanagunk arnmapaTHbIX u MIPOrPaMMHBIX CpPEICTB
nH()OKOMMYHUKAIMOHHBIX cucTeM B cootBeTcTBUUC PI'OC CIIO mo mpodeccuu
09.01.04 Hamaguuk arrmapaTHbIX u IIPOrPaAaMMHBIX CPEICTB

WH()OKOMMYHUKAIIMOHHBIX cUCTEeM ¢ yueToM TpeboBanuit ®I'OC cpennero odiero
00pa3oBaHusl, yTBEPKACHHOTO npukazoM Munobpuayku Poccuu ot 17.05.2012 Ne
413 ¢ W3MEHEHHsSIMHM, BHECEHHBIMM INpHKa3aMu MUHHCTEPCTBA IPOCBELICHUS
Poccuiickoii denepaunu ot 12 aBrycra 2022r. Ne732 u ot 27 nexabps 2023r.
Nel028 wu  denepanbHOit  00pa3oBaTeNbHOW MPOTpaMMbl CPEAHETO  OOIIEro
00pa3zoBaHusl, yTBEPKACHHOM MprKka3zoM MuHucTepcTBa npocseiienus Poccuiickoit
®eneparuu ot 18 masg 2023r. Ne371.

1.2 OO0mas xapakrepucTtuka yueoHoro npeamera YI1.04 MaremaTuka

VYueOnwiii kypc VYII.04 MaremaTmka sBISETCS OJIHUM H3 Haubolee
3HAUYMMBIX B IMpOTpaMMe CpPEIHEro OO0IIero oO0pa3oBaHUs, MOCKOJbKY, C OIHOU
CTOPOHBI, OH o0O0OecleynBaeT HMHCTPYMEHTAIbHYIO 0a3y s HU3y4deHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpYyroil CTOpOHbI, (OPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIIUICHHE O0Y4YaloIUXCsl Ha YPOBHE, HEOOXOIUMOM JIJII OCBOSHUS
y4eOHBIX KypcOB HWH(OpMATHUKH, OOIIECTBO3HAHUS, HCTOPWHU, CIOBeCHOCTH. B
pamkax ydeObHoro kypca VYII.04 MaremaTtuka oOyuaromuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KoTopas (QOpMYJIHUPYET CBOH
JOCTIDKEHUS B MaTemaTudeckoil ¢dopme. Yuebnsii kypc YII.04 MartemaTuka
3aKJIa/bIBa€T OCHOBY JUIS YCIICITHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHH,
OMOJ0THY, TOHUMAHUS OCHOBHBIX TCHICHIIM YKOHOMHUKHU U OOIIECTBEHHOM )KH3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIIOJIb30BATh UX B TOBCEAHEBHOM XU3HU. B TOXe Bpems
OBJaJcHUE aOCTPaKTHBIMM M  JIOTUYECKHM CTPOTMMH  MaTeMaTUYE€CKUMHU
KOHCTPYKIUSIMA DPa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
UCTUHHOCTh yTBEPXKIIEHUSA, MCHOJIB30BaTh OOOOIIEHHE U KOHKPETHU3AIUIO,
abCcTparupoBaHKe U aHAJIOTUIO, (POPMUPYETKPEATUBHOE U KPUTUUECKOE MBIIIIICHHUE.
B xone u3yuenus YI1.04 MaTtemaTuka Ha ypOBHE CPETHETO OOIIET0 00pa30BaHUS
oOydJaroryecsi TMOJIy4arOT HOBBIM  OMNBIT  pEIICHHUS TMPUKIAJHBIX  3ajad,
CaMOCTOSITEIBHOIO MOCTPOCHUSAMATEMATUYECKUX MOJENIEN PEaIbHBIX CUTyalUud U
MHTEPOPETAIUN  IOJIYYEHHBIX  PELICHHM, 3HAKOMATCSI € [PUMEpaMH
MAaTE€MaTHYECKUX 3aKOHOMEPHOCTEW B IMPUPOJE, HAYKE H B HCKYCCTBE, C
BBITAIONTUMUCS MaTEMAaTUYCCKUMU OTKPBHITUSAMH W WX aBTOpaMH. YUYEOHBIH Kypc
YI1.04 MatemaTnka 00JIajacT 3HAYUTECIHHBIM BOCHUTATEIBHBIM ITOTCHIIHAJIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 YueOHbI Marepual, CIOCOOCTBYIOIIUMA
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHUS, TaK M yepe3 cheuupuky ydeOHOU
NEeATEIbHOCTH, TpeOyrolen CaMOCTOSITENTbHOCTH, aAKKypaTHOCTH,
MPOJOJKUTEIBHON KOHLIEHTPAlM BHUMAHHS U OTBETCTBEHHOCTH 3a MOJTYyYECHHBIN
pe3yJIbTar.



1.3 leau nzyvyenus: yueonoro npeamera YI1.04 Maremaruka:

- ¢dopMupoBaHHE IEHTPAIbHBIX MAaTEeMaTUYECKUX TOHATUNA (YHUCITIO,
BEJIMYMHA, TIeoMeTpuyeckas Qurypa, IepeMeHHas, BepOSTHOCTb, (YHKIMS),
00eCcrneYnBaOIIMX TMPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMAaTHYECKOIO
00pa3oBaHUs 00yJArOITUXCS;

- MOJIBEICHHE OOYy4YaloluXCcsi Ha JOCTYIIHOM /I HUX YPOBHE K
OCO3HAaHHUIO B3aMMOCBS3M MAaTEMAaTUKM M OKPYXKAIOLIEro MHpa, MOHHUMaHUE
MaTEeMaTHUKH KaK 4YacTH oOIIel KyIbTYphl UEJIOBEUECTBA,

- pa3BUTHE MHTEUIEKTyaJdbHBIX W  TBOPUYECKUX  CIIOCOOHOCTEH
oOyyarommxcsi, MO3HABATEILHOW AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHH,
KPUTUYHOCTU MBIIIJICHUS, UHTEpECca K U3YYEHUIO MAaTEMATHUKU;

- dbopmupoBaHue (GYHKIIMOHAIBHOM MaTeMaTUYeCKOW TPaMOTHOCTH:
YMEHHUSI paclo3HaBaThb MATEMaTUYECKUE AaCHEKTbl B PEANbHBIX KU3HEHHBIX
CUTyallUsIX W TPU M3YYEHUH JPYTUX Y4YeOHBIX TMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHN M 3aKOHOMEpHOCTEH, (POpMYyIUpOBaTh UX Ha SI3bIKE MAaTEeMaTHUKU U
CO3/1aBaTh MAaTEMATHUYECKUE MOJIETU, MPUMEHATh OCBOEHHBIM MaTE€MAaTHYECKHM
anmapar JJisl pelICHHs MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ady, UHTEPHPETUPOBATH U
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI;

- (¢opmupoBaHUE TMPEJCTABICHUS O TEOMETPUU KaK 4YacTU MHPOBOMU
KYJbTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

- (popMupoBaHUE NPEACTABICHNUS O MHOTOIPAHHUKAX U TEJIaX BPAILICHUS KaK
0 BXHEUIIIUX MATEeMaTUYECKUX MOJIEJSX, MO3BOJISIIOIIMX OMUCHIBATh M M3y4aTb
pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

dbopmMupoBaHUE YMEHUS paclio3HaBaTh Ha YepPTekKaxX, MOJICIIAX U B peaTbHOM
MHpE MHOTOTPAHHUKH U TeJia BpallleHuUS;

- OBJIaJICHWE METOJaMU PEIICHMS 3a]lay Ha MOCTPOEHUs HAa M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUryp;

- (opmupoBaHue YyMEHHsS ONEPUPOBATH OCHOBHBIMH TOHATUSIMH O
MHOT'OTPAaHHUKAX U TeJIaX BPAILIEHHS U UX OCHOBHBIMH CBONCTBAMU;

- OBJAJICHUE AJITOPUTMAMHU PEIICHHS OCHOBHBIX THIOB 3ajad,
dbopMupoBaHUE yMEHUS MPOBOJUTH HECIOXKHBIEC JOKA3aTEIbHBIC PACCYXKICHUS B
X0JI€ PEIICHUs CTEPEOMETPUUYECKUX 3a]a4 U 3a/1a4 C MIPAKTUUYECKUM COJICPKAHUEM;

- pa3BUTHE  HWHTEIJICKTYaJlbHbIX W  TBOPYECKUX  CHOCOOHOCTEH
oOyyarommxcsi, MO3HABATEIbHOM AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHH,
KPUTHUYHOCTU MBIIIJICHUS,

- ¢opmupoBaHue  (YHKIMOHATHLHONW  TPAMOTHOCTH,  PEJICBAHTHOU
F€OMETPUU: YMEHHE pacCllO3HaBaTh TMPOSIBJICHUS TE€OMETPUUECKUX TOHATHM,
00BEKTOB M 3aKOHOMEPHOCTEHN B peaibHbIX )KU3HEHHBIX CUTYaLUSIX U MPU U3YUYECHUU
JIpYruX Y4eOHBIX TPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
bopMyIMpOBaTh UX Ha SI3bIKE TEOMETPUU U CO37aBaTh I'€OMETPUUYECKUE MOJIEIH,
OPUMEHATh OCBOCHHBIM TE€OMETPUYECKHI ammapaTr [Js pPELIEHUs NPaKTHKO -
OpPUEHTUPOBAHHBIX 3a/la4, MWHTEPIPETUPOBATH M OLEHUBATHh I[OJIYYEHHbIC
pe3yabTaThl

1.3 Mecto yueOHoro mpeamera YII.04 MaremaTuka B CTPYKType
HIKPC:



VYueOusnii npenmer YII.04 MartemaTuka siBisieTcsi y4eOHBIM HPEIMETOM
oOs3aTenbHOM TpeAMeTHOW obsactu «Maremarnka U uHpopmarukay DPI'OC
cpeaHero oo1ero oopa3oBaHusl.

B yuebnom mrane IIIIKPC yueGubiii npeamer YII.04 MartemaTuka
BXOJIUT B COCTaB 00I1e00pa30BaTEIbHBIX YUCOHBIX TIPEIMETOB.

[Ipu »TOM wm3ydenue yuebHoro mnpenvera VYII.04 MaremaTuka
IpeIyCMOTPEHO Ha 0a30BOM ypOBHE M HAIPABJIEHO HA JOCTUKEHHE JTUYHOCTHBIX,
METaIpeIMETHBIX U IPEAMETHBIX PE3YJIbTATOB.



2. IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA VYI1.04 MATEMATHKA
JIMHHOCTHBIE PE3VJIbTATHBI

1) rpakaHCKOTO BOCHUTAHUS: COPMUPOBAHHOCTH TPAKIAHCKON MOZHUIINH
oOydJaromierocsi Kak akTUBHOTO M OTBETCTBEHHOI'O 4YJI€HA POCCHUHCKOTO OOIIEeCTBa,
MPEACTABIICHNE O MAaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHMS PA3THIHBIX
CTPYKTYp, SBJICHHI, MpOLEIyp TIPakJaHCKOro oOmecTBa (BbIOOPBI, OMPOCH U
Ipyroe), yMEHHE B3aUMOJICUCTBOBATh C COI[MAJIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) NaTpUOTHUYECKOTO BOCMUTaHUA: CHOPMHUPOBAHHOCTH  POCCHICKOI
rPaXXJaHCKOM UIACHTHUYHOCTH, YBAXKEHHS K IPOIUIOMY U HAaCTOSIIEMY POCCUNCKOMN
MAaTEMATUKH, [IECHHOCTHOE OTHOILIEHUE K JOCTHXEHUSIM POCCUMCKHX MAaTEMATUKOB
U POCCHUMCKOW MAaTEMATUYECKOM IIKOJbI, MCIOJb30BAHHE 3THUX JOCTHXXEHHU B
JIPYTUX HayKax, TEXHOJOTHUX, chepax SIKOHOMUKH;

3) yXOBHO-HPABCTBEHHOI'O BOCIMTAHMS: OCO3HAHUE TyXOBHBIX IIEHHOCTEH
pPOCCHIICKOTO Hapona, c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO
MOBEJCHUSI, CBSI3aHHOI'O C IPAKTUYECKUM IPUMEHEHHEM JIOCTHKECHUW HAyKu U
JNEATENBHOCTBI0 YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMUBOTO
Oymyero;

4) 3CTETUYECKOTO BOCIUTAHUS: 3CTETUUYECKOE OTHOLIEHHUE K MUPY, BKJIIOUas
ACTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, peIICHUH,
pacCykJ1€HUW, BOCIPUUMYUBOCTh K MATEMATUUYECKUM ACTIEKTAM PA3JIMYHBIX BUJOB
HCKYCCTBA;

5) dwusnyeckoro BOCHUTAaHUSA: CHOPMUPOBAHHOCTH YMEHHUS MPUMEHSTH
MaTeMaTHYeCKHUe 3HaHUS B MHTEpecax 370pOBOTO U Oe30macHOro obpasa *KU3HH,
OTBETCTBEHHOE OTHOILIEHHME K CBOEMY 3JIOPOBbIO  (3J0pOBOE  MHUTAHHUE,
cOQTaHCUPOBAHHBIN PEXUM 3aHITHH © OTAbIXa, peryiaspHas (undeckas
AKTUBHOCTb), (U3UYECKOE COBEPIICHCTBOBAHME TIPU 3aHSITUSX CHOPTUBHO-
03JI0POBUTENBHOU IESTENBHOCTBIO;

6) TPyIOBOTO BOCHHUTAHUS: TOTOBHOCTh K TpPYIy, OCO3HAHHUE IIEHHOCTHU
TPYAOII00USI, UHTEPEC K pa3IudHbIM cepam npodecCuoHATBHON IeATeIbHOCTH,
CBSA3aHHBIM C MaTEMaTUKOW UM YMEHHE COBEpIATh OCO3HAHHBIM BBHIOOp Oymyiei
nmpodecCuu M Pearn30BhIBATh COOCTBEHHBIC >KM3HEHHBIC TUIAHBI, TOTOBHOCTh H
CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHIO W CaMOOOpa30OBaHHWIO Ha
MPOTSHKEHUM BCEM JKU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEUICHUU
MPAKTUYECKUX 3a7]a4 MaTEMaTUYE€CKON HAIPABICHHOCTH;

7) DSKOJOTMYECKOTO BOCHUTAHUS: CHOPMHUPOBAHHOCTH HSKOJOTHYECKON
KYJIbTYPbI, IOHUMAHHUE BIWSHUS COLMATIbHO-3KOHOMHYECKUX MPOLIECCOB HA
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COCTOSIHUE MPUPOJHON U COLMAIBHOM Cpefbl, OCO3HAHUE TI00ATBHOTO XapaKTepa
AKOJIOTHYECKUX MpoOeM, OpUEHTAIMs Ha TPUMEHEHHUE MaTeMaTUYeCKUX 3HaHUN
JUTSL pEIICHMs 3a/1a4 B 00JIACTH OKPY>KaIOIIEl CpeJibl, MJIaHUPOBAHKUE MOCTYIKOB U
OLICHKHU UX BO3MOYKHBIX IMOCIJICICTBUAN 111 OKPYKAIOLIEN CPELbI;

8) LIEHHOCTM HAay4YHOro MO3HaHUA: CHOPMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAyKU U OOIIECTBEHHOU
NPAKTUKH, [MOHUMaHWE MaTEMaTUYeCKOM HayKh Kak cdepbl 4YeloBeYeCKou
JESITeIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUUMOCTH JUIS Pa3BUTHS LUBUIM3ALUH,
OBJIQZICHHE SI3bIKOM MAaT€MaTUKH M MaTeMaTU4YeCKOM KyJbTYypOill Kak CpeacTBOM
MO3HAHUS MHpPA, TOTOBHOCTb OCYUIECTBIIATH IMPOEKTHYIO M HCCIIEI0BATENIbCKYIO
JesITeNbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIbTATHI

Ilo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe JeliCcTBUS

ba3oBble 1oruyecKkue qeiicTBUA:

BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUH MEX Ty TOHSITHSIMH, POPMYITUPOBATHOTIPEICIICHUS
MOHSTHUH, yCTaHABJIUBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHUS JIJIs
0000IIEHNsT U CpPaBHEHUSA, KPUTEPUU TMPOBOJMMOTO aHaIHM3a; BOCIPUHUMATbD,
dopmynupoBaTh W NpeoOpa3oBBIBATh  CYXKJIEHHUSA:  yTBEpAUTENbHbIE U
OTpULIATEIbHbIEC, €AUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBJISITH MaTEMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U HUIPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAONIONCHUAX W YTBEPXKACHUAX, MpeuiaraTh KPUTCPUU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA,

JIeNaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYeCKUX
yTBEpXKACHUN (MpsIMbIE W OT MPOTHBHOIO), BBICTpPAUBATh apPTyMEHTAIIHIO,
IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO penieHus yuyeOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PEIICHMUS], BHIOMPATh HanboJiee MOJX0JAUIUN ¢ yUETOM CaMOCTOSI TEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbcKHe 1eHCTBHSA:

MCIOJIb30BaTh BOIMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (GUKCHPYIOIIME  NPOTUBOpEYHe,  Mpolsemy,
YCTaHABIMBAaTh MCKOMOE W JaHHOE, (POPMHUPOBATH TUIOTE3y, apryMEHTHPOBAThH
CBOIO NIO3ULIMIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIE0BaHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00ObEKTa, SIBICHHUS, MIPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMU, SIBICHUSAMH, ITPOLIECCaMH;
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CaMOCTOSITESILHO (POopMyIUpOBaTh O0OOIIEHUS U BBIBOABI MO pe3ysibTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIGHMBATh  JIOCTOBEPHOCTH
[IOJIyYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHMUI];

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpOLECCa, a TaKKe BBIJBUIaTh
IIPEAIIOIOXKEHUS O €70 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nungopmanueii:

BBISBJIITH 1epULINUTH UHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha
BOITPOC U IS PELICHNUS 3aa4H;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMALINIO PAa3INYHBIX BUIOB U (hOpM
IIPEJCTaBIICHMUS;

CTPYKTYypUpOBaTh MH(OPMAIINIO, IPEACTABIATh €€ B Pa3IUYHBIX (PopMmax,
WUTIOCTPUPOBATH TpapUuecKH;

OLICHUBATh HaJEKHOCTh uH(popMaIn o CaMOCTOSITEIILHO
c(OpMYIUPOBAHHBIM KPUTEPHSIM, CPOPMYITHUPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHUKaTHBHbBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKICHHUSI B COOTBETCTBUM C YCIOBHUSIMHU
U LEISIMH OOLIEHUs, SICHO, TOYHO, I'PAMOTHO BbIpa)kaTb CBOK TOYKY 3pPEHMS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS 10 XOAY PEIICHMs 3a1ayH,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3yJIbTaT;

B X0Jie 00CYXJI€HUS 33aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
poOJIEMBbI, pelIaeMoil 3aJ1a4u, BbICKa3bIBaTh UAEH, HALICTICHHbIE HA TIOUCKPEIIECHHUS,
CONOCTABJIATh CBOU CYXKJIECHMS C CYXICHUAMH JPYIMX YYACTHUKOB [HAJIOTA,
oOHapyXMBaThb pa3jiMyu€ M CXOACTBO IMO3MIMI, B KOPPEKTHOH Qopme
(bopMyIUpOBaTh PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

IIPEICTABIIATH PE3YJIbTaThl PELICHUS 3a/1a4y, SKCIIEPUMEHTA, UCCIICIOBAHNU,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALNN U 0COOEHHOCTEN ayIUTOPUH.

PeryasiTuBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIe 1eHCTBHSA

Camoopranusanus:

COCTAaBJISTH IUIAH, AJITCOPUTM PELICHUS 3a/1a4, BBIOMPATH CIOCO0 PEIIEHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJVIEKT:

BJAJeTh HAaBBIKAMU  II03HABATEIbHOW  pe(IeKCud KaK  OCO3HaHUSA
COBEPIIAEMBIX JACUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YyJITATOB, BIALETh
crocobamMu CaMONpPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yjbTaTa peleHUs
MaTeMaTHUYEeCKOM 3a/1auu;



MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH MIPU PEIICHUH 3a/1a4H,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JIaHHBIX,
HaWJCHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OIEHUBATH COOTBETCTBUE
pesyibTaTa ILETd M YCJIOBHUSIM, OOBSCHATH MPUYMHBI JOCTHKEHUS WIH
HEJIOCTIDKCHUS PE3yIbTaTOB NEATEIbHOCTH, HAXOAWTHh OIIMOKY, /aBaTh OICHKY
npUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITEJIbHOCTh:

MOHUMATh U UCIOJIb30BATh MPEUMYINECTBA KOMAHAHOW W WHIUBHUIYaTbHOU
paboThl MpU pEHIeHHH YYEOHBIX 3aJay, MPUHUMATh LeJb COBMECTHOM
JESTENbHOCTH, TJIAHUPOBATH OPTraHMU3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIBI pa0OT, JOTOBAPUBATHLCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboTkl, 00001IaTh
MHEHHSI HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBEIX (opMax pabOThl (0O0CYyKIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE NITYPMBD) U HHBIE), BEITIOIHATH CBOIO YaCTh paOOTHI U KOOPAWHUPOBATH
CBOM JICUCTBUS C IPYTHMH YJCHAMU KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/1a
B 0oOmUNA TPOAYKT TO KpUTEpHUsM, CEHOPMYIUPOBAHHBIM  YYACTHHUKAMU

B3aUMOIEMCTBUS.
ITPEJMETHBIE PE3VJIbTATHI

Yuciia ¥ BHIYMCIICHUSA:

OIIEPUPOBATh IOHATHUAMU: PALHUOHAIBHOE U JEUCTBUTEIBHOE YUCIIO,
HaTypajbHOE, LEJ0€ YHUCIO0, OOBIKHOBEHHAs M JecATUYHas APOoOb, MPOLEHTHI,
HCII0JIB30BAaTh IPU3HAKU JEIUMOCTH LICJIBIX YUCEN, PAa3/IOKEHUE YUCIIA HA IIPOCTHIE
MHOYUTENN JJIs1 PELICHM 3a/1a4;

BBIMOJHATh ~ apUpMETHUECKHEe  ONepalud C  PAlUOHAIBHBIMHU U
JNEUCTBUTENBHBIMU YUCIIAMU;

BBITMIOJIHATH MPUOIMKEHHBIE BBIYUCIICHUS, UCTIONb3YsI IPaBUIa OKPYTJICHU,
JienaTh NPUKUIKY M OLEHKY pe3yJIbTaTa BEIYMCICHUM;

ONIEPUPOBATH NIOHATUSAMMU: CTEIIEHD C LEIbIM U PALMOHAIBHBIM IIOKA3aTENEM,
cTaHaaptHas ¢opma 3amucu JEHCTBUTEIBHOTO 4YHUCIAa, KOPEHb HATypaJbHOU
CTENEHU, UCII0JIb30BATh NOIXOALIYI0 (POPMY 3alUCH JEHCTBUTENbHBIX YHCEI IS
peleHns IPaKTUYECKUX 3a1a4 U [PEICTABICHUS JaHHBIX;

OIEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC U TAHI'€HC IPOU3BOJIBHOIO YIJIa,
UCIOJIb30BaTh 3alIUCh IPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKINY;

ONEepUPOBaATh MOHATHAMHU: JOrapudM uucia, NECATUYHbIC U HATypajbHbIC
aorapugMsbI.

YpaBHeHUs U HEPABEHCTBA:

OIIEpUPOBATh IOHATUAMU: TOXIAECTBO, ypPaBHEHUE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BBIIIOJIHATH MPE0OpPa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUN W peniaTh
TPUTOHOMETPUYECCKUE YPABHEHUS,
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BBIIIOJIHATh NPEOOPa30BaHUs LEJNbIX, PAlMOHAIBHBIX U HPPALUOHAIBHBIX
BBIPAKEHUN U peliaTh OCHOBHBIE TUIIBI LEJBIX, PAIMOHAIBHBIX M UPPALMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB;

IPUMEHATh YPaBHEHUS U HEPABEHCTBA JJISl PELLIEHUS] MaTEMaTUUECKUX 3aja4
¥ 33/1a4 U3 PA3IMYHBIX 00acTel HAYKU U PEaIbHOM XKU3HU;

MOJIEJIMPOBaTh pealbHbIE CHUTyalldd Ha s3bIKE aireOpbl, COCTABIATH
BBIDAKECHHUSI, YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJa4M, MCCIEI0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM arnapara aireopsl;

NPUMEHATh CBOMCTBA CTENEHHM i1 NPeoOpa3oBaHUsl  BBIPAKEHUH,
ONepUpOBaTh MOHATHSAMHU: TNOKA3aTeIbHOE YpPAaBHEHHE M HEPABEHCTBO, pEIaTh
OCHOBHBIE TUIIBI TIOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB;

BBINIOJIHATG NPeoO0pa3oBaHusl BBIPAKEHUM, COJAEpXKAIIUX JIOTapudMBbl,

OMepUpOBaTh MOHATUSAMU: JIOTapU(PMHUUECKOE YPaBHEHHUE U HEPABEHCTBO,
pelaTh OCHOBHBIE THIIBI JIOTapU(PMHUUECKUX YPAaBHEHHM U HEPaBEHCTB;

HaXOAMTh PELIECHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEepUpPOBaTh MOHATUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHUW M €€ pelIeHUE,
UCII0JI30BaTh CUCTEMY JIMHENHBIX YPABHEHUH JJI PELICHUS IPAKTUYECKUX 3a7aY;

HaXOJUTh PELICHUs MPOCTEHIINX CUCTEM U COBOKYIHOCTEW palMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICJIMPOBaTh pealbHbIE CHUTyalldd Ha S3bIKE ajreOpbl, COCTaBIATH
BBIDAKEHHUSI, YpPAaBHEHUS, HEPABEHCTBA M CHCTEMBbl IO YCJIOBHIO 3aJa4H,
UCCJIEI0BATh TOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM aIlllapaTa ajreopsol.

DYyHKIUN U TPAPUKU:

ONepUpOBaTh MOHATHAMH: (PYHKLHSA, COOCOOBI 3aJaHusl PYHKUUHU, 00IacCTh
OmpeNeNeHnus] U MHOXXECTBO 3HaueHWH (QyHKUUH, Tpapuk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIINY;

OIIEpUPOBATh NOHIATUAMMU: YETHOCTh U HEUETHOCTh (PYHKLIMHU, HYJIN (PyHKLINH,
IPOMEXYTKH  3HAKOIOCTOSHCTBA, IEepUOAMYEcKas  (QYHKIMS, HIPOMEXYTKU
MOHOTOHHOCTH (YHKIIMHA, TOYKH JKCTpemMyma (yHKIHUH, HauOoyblliee U
HauMeHbIllee 3HaueHUus (QYHKIUUM Ha TPOMEXKYTKE, HCIONb30BaTh HX MJIA
uccienoBanus PyHKIUY, 3aJaHHON rpaduKkoM;

UCIOJIb30BaTh IpauKu (QPYHKUMN 1 PELICHUs YpaBHEHUH; CTPOUTH M
yuTaTh TrpauKU JUHEHHON (QYHKUUH, KBaApaTUYHOM (YHKLUHUH, CTEHEHHOU
(GYHKIMY C 1IEbIM MOKa3aTeNeM;

OMepUpOBaTh MOHATUSIMH: TpadUKH TOKA3aTEIbHOM, JOrapu(pMUYECKON U
TPUTOHOMETPUUECKUX (YHKUUN, U300paxaTh X Ha KOOPAMHATHOMW IUIOCKOCTU H
MCIIOJIb30BATh JIJIsl PEIICHUs] YPAaBHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHON TUIOCKOCTH I'padUKH JIMHEHWHBIX YpaBHEHUU
Y MCIIOJIb30BaTh UX JUJISl PELICHUs CUCTEMBbl TMHEUHBIX YPAaBHEHUH;

UCNOJb30BaTh TIpaduKu (QYHKIUM A8 HCCIENOBaHUS IPOLECCOB U
3aBHCHUMOCTEN NpPU PELICHUM 3aJad U3 JIPYTruX YYEOHBIX MPEAMETOB U PEaJbHOU
KHU3HU, BbIpaKaTh GOPMYJIaMU 3aBUCUMOCTH MEXKIY BEIMUNHAMU;

Havana MaTeMaTH4eCKOro aHaJIM3a:

ONEepUpPOBaTh MOHATUAMM: TIOCJIEIOBATEIbHOCTh, apudMeTndyeckas u
reoMeTpuyecKas Mporpeccuu; ONeprupoBaTh MOHATUAMU: OECKOHEUHO YObIBaOIast
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reoMeTpUYecKas Mporpeccus, cyMMa OECKOHEUHO YOBIBAIOIIECH reoMeTpUYecKOou
IIPOTPECCHH;

3a/laBaTh MOCJIEOBATEIbHOCTA PA3JIMYHBIMU CIIOCOOAMU; HCIOJIb30BaTh
CBOIMCTBA IOCJEAOBATEIBHOCTEN U MNPOrPECCUM [JIsl PEUIEHUS pPEAbHBIX 3a7ad
INPUKIIATHOTO XapaKTepa.

OTIepUPOBATh MOHATUSMU: HENpepbIBHAS (YHKIUS, MPOU3BOIHAS (DYHKIIUH,
MCITOJIb30BATh TEOMETPUUECKUA M (PU3UUECKUI CMBICI MPOU3BOIHOM IS pEIIeHUS
3aJ1a4y; HaXOAUTh IPOU3BOJIHBIEC ATIEMEHTAPHBIX (VYHKIINA, BEIYUCISTH MPON3BOTHBIC
CYMMBI, TPOU3BEICHUS, YaCTHOTO (DYHKIIHIA;

MCII0Ib30BaTh MPOU3BOAHYIO JIJIsl UCCIIe0BaHUs (PYHKIIMM HA MOHOTOHHOCTD
1 SKCTPEMYMBbI, IPUMEHSTh PE3YJIbTaThl UCCIEIOBAHUS K MOCTPOEHUIO TPa(UKOB;

KCIMOJIb30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWIYUIIETrO PEIICHUs B
MPUKJIAJHBIX, B TOM YHCIIE COLMATbHO-IKOHOMUYECKHUX, 3a1a4ax;

ONEpHUPOBATh TMOHATUAMHU: TEepBOOOpa3Hass ¢ HWHTErpaj, MOHUMATh
rCOMETPUYCCKUN M (PU3UIECKUIM CMBICIT HHTETpaJa;

HAXOJUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (VYHKIIUA, BBIYUCIISTH HHTErPAI MO
dbopmyne Herorona—Jleitonuna;

pelarh MPUKIAIHbIE 331a4M, B TOM YHUCJIE COUUAIBHO-3KOHOMHYECKOTO U
¢dusnueckoro xapakrepa, CpeJICTBAMA MaTEeMaTUYECKOTO aHAJU3A.

MHo:xecTBa M JIOTHKA:

ONEPUPOBATH MOHATHSIMH: MHOXECTBO, ONEpPAllMM HAJ MHOXECTBAMMU;
WCIIOJIb30BATh TE€OPETHUKO-MHOYKECTBEHHBIM ammapaTr Uil OINHUCAHUA PEaTbHBIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7]a4 U3 JPYTUX YU€OHBIX MPEIMETOB;

ONEPUPOBATH  IOHSTUSMU: ONpENENICHNE,  TeopeMa, CIIE/ICTBUE,
JIOKa3aTEIbCTBO.

Crepeomerpus:

ONEPUPOBATH MOHATUSIMU: TOUYKA, NPsIMasi, INIOCKOCTh; PUMEHSITh aKCUOMBI
CTEPEOMETPHUU U CIEICTBUA U3 HUX MPU PELICHUHA T€OMETPUUYECKUX 3314,

ONEPUPOBATH MOHATUSMHU: MAPAIUICTBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX
U TJIOCKOCTEH;

KJIacCU(UIIUPOBATh B3aMMHOE PACIOJIOKEHUE NPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;

ONEPUPOBATH TMOHATUSIMU: JBYTPAHHBIN YIroJl, TPAaHU ABYTPAHHOIO YIIIA,
pebpo ABYTpaHHOrO yrila, JUHEWHBIM yroj JABYIPAHHOTO yIJIa, TpaaycHas mepa
JIBYTPAHHOTO YTIIa;

ONEPUPOBATh NOHATHUAMHU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBIMYKIbIHA
MHOTOTPAHHHUK, JJIEMEHTHl MHOTOTPAaHHHUKA, MPAaBWIbHBIA MHOTOIPAHHUK;
pacno3HaBaTb  OCHOBHBIE  BHJBl ~ MHOTOTPAHHUKOB  (NMpamMuja, IpuU3Ma,
MPSMOYTOJIbHBIN TapaijieNienumne, Kyo);

KIaccu(puupoBaTh ~ MHOTOTPAaHHUKH,  BBHIOMpas ~ OCHOBaHUS  JUIS
kinaccuukanuy  (BBITYKIbIE W HEBBIMTYKJIbIe MHOTOTPAHHUKH, TPABUIbHBIC
MHOTOTPaHHUKH, TPSIMbIE U HAKJIIOHHBIE TTPU3MBbI, MTapaJuIeICIUIIE/Ib);

ONEPUPOBATH MOHATHSIMHU: CEKYILAsl IUIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;
OOBSICHAITH IPUHIIUIIBI IOCTPOCHUSI CEUYCHUM, UCTIONB3YSI METOJ CIIE/IOB;
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CTPOUTh CEUEHUS MHOIOIPAaHHUKOB METOJOM  CJIEOB, BBIIOJIHATH
(BBIHOCHBIE) IUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BH]
CBEpXy, COOKY, CHHU3Y;

pelaTh 3a7a4u Ha HaX0XKJI€HUE T€OMETPUUECKHX BEJIMYMH MO 00pa3LaMuin
QIrOpuUTMaM, IPUMEHSS HW3BECTHHIE AHAJUTUYECKHE METOAbl MpPHU PpEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/1ay Ha BBIYUCIICHHUE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKH JO TNPSIMOW, OT TOYKM [JO IIJIOCKOCTH, MEXIY
CKPEIMBAIOIINMUCS TPSIMBIMU;

pelIaTh 3a/1a4M Ha HaXO0KJEHUE F€OMETPUUECKUX BEIMYMH 10 00pa3uaMuiu
QIrOpuT™MaM, NPUMEHSS HW3BECTHBIE AHAIUTUYECKHE METOJbl NPHU PpPELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3aJad Ha  BBIYUCIEHUE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS TOPSIMBIMH, MEXIy MpSAMONM U IUIOCKOCTBbIO, MEXKIY
IUIOCKOCTSAMM, JIBYTPAHHBIX YTJIOB;

BBIUUCIATH O0BEMBI M IUIOLIAN MOBEPXHOCTEN MHOTOTpaHHUKOB (TpU3Ma,
nUpaMuja) C IpUMEHEHUuEM (pOpMyJI, BEIUUCIISITH COOTHOLIECHHS MEXTy TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMu TOIOOHBIX MHOTOTPAHHUKOB;

OIEpUpOBaTh NOHATHUSAMU: CHMMETPHUsS B IPOCTPAHCTBE, LEHTP, OCb H
IJIOCKOCTh CUMMETPHH, HEHTP, OCh U MNIOCKOCTh CUMMETPUU (DUTYPBL;

U3BJIEKaTh, NPEOOPA30OBBIBATH W HMHTEPIPETUPOBATH HH(GOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypaxX, MPEICTABICHHYIO Ha YEPTEkKaX W
PUCYHKaX; IPUMEHATh T€OMeTpruYecKre (PaKThl Il pELICHUSI CTEPEOMETPUUECKUX
3a/1ay, MpeAnoaralouMxX HECKOJIbKO 1IAroB PEIICHUs], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme;

OPUMEHATh MPOCTEHIINE MPOTPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBbI TMpPU PEIIEHUU CTEPEOMETPUUYECKUX 3ajady;
OPUBOJUTH IMPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSBIECHUE 3aKOHOB FT€OMETPHUH B HCKYCCTBE;

IPUMEHATh TOJYYEHHbIE 3HAHUS HAa MPAKTHKE: aHAJIU3UPOBAaTh PEAJIbHBIC
CUTyalldd W TPUMEHATh H3yYEHHBIE MOHSTHUS B TPOIECCe IOMCKAa pPEIICHUs
MaTeMaTHUeCKu CHOPMYIHpPOBAHHOW MpPOOJIEMbI, MOJIEINPOBATh peallbHbIe
CUTyallUM Ha S3bIKE T[EOMETPHM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAaHUEM T'€OMETPUUYECKUX MOHATUHI U TEOPEM, allliapaTa anreopsl, pemarb
IPAKTUYECKUE 33]1a4H, CBI3AHHBIEC C HAX0XKJICHHUEM I€OMETPHUUECKUX BEJINYUH.

ONEpUPOBaTh MOHATHAMHU: UWIMHAPUYECKAs IMOBEPXHOCTb, OOpa3yroliue
UUWIMHAPUYECKOM  MOBEPXHOCTH,  IIWIMHIAP, KOHUYecKas OBEPXHOCTB,
oOpa3yrolre KOHHYECKON TOBEPXHOCTH, KOHYC, ChepruuecKasi HOBEPXHOCTh;

pacno3HaBarh Teja BpalleHus (LMIMHIpP, KOHYC, cepa U map); oObsICHATh
CIOCOOBI MOTYYEHUS TEN BpaLICHUS;

KJacCU(QUIMPOBaTh B3aUMHOE paclojioXkeHue cheppl U  IIOCKOCTH;
ONEpUPOBATh MOHATHAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CErMEHTAa, IIapOBOM CJIOM, OCHOBaHHWE IIAPOBOI0O CJIOS, BHICOTA IIAPOBOIO CJOA,
IapOBOU CEKTOP;

BBIUMCIATH OOBEMBI M  IUIOIIAAM IOBEPXHOCTEH Tel  BpalleHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOPMYII;
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OTIEpUPOBATH MOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B Cepy MOTTUCAHHBIH
oKoJ10 cepsl, chepa, BnucaHHasi B MHOTOTPAHHUK UJIW TEJIOBPAICHNUS,

BBIYHCIIATh COOTHOUIECHUSI MEXKIY IUIOMIAJSIMU MOBEPXHOCTEH U 00bEMaMU
II0JIOOHBIX TEN;

n300pakaTth M3y4yaeMble (QUTYpPhl OT PYKHM U C MPUMEHEHUEM IMPOCTHIX
4epTEKHBIX NHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) TUTOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUThH CCUCHHUSI TEJT BPAIIICHHUS,

W3BJICKaTh, HMHTEPIPETUPOBATh M TPEOOPa3OBBIBATh HH(GOPMAINIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYCCKUX (PUTypax, MpeaCcTaBICHHYI0 HAa YepTekax U
PUCYHKAX;

OIepUpPOBATh MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD JIEUCTBUSl CJIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YHCIIO, OOBICHATH, KAKUMU CBOMCTBAMU OHH 00JIa/1al0T;

MPUMEHSThH IPABWIIO NApAIIJICIICTIUIIE IA;

ONIepUPOBATh MOHATUSMU: IEKAPTOBbI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpA, YIOJd MEXKIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIaHAPHbBIE
BEKTOPBI;

HAXOJUTh CyMMY BEKTOPOB M TIPOM3BEIACHUE BEKTOPA HA YHCIIO, YTOJI MEXKTY
BEKTOpaMH, CKaJSIPHOE TMPOM3BENCHHUE, pACKIAIbIBAaTh BEKTOp TO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YpaBHEHHWEM B JCKAPTOBOM CHCTEME KOOPIWHAT;
NPUMEHATh TEOMETPUYECKUE (aKThl IJIs PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
IPEeAnoIaraloIuX HECKOIBKO IIaroB pelIeHus, €CJIM YCIOBUS MTPUMEHEHUA3a1aHbl
B SIBHOU (hopme;

peniarb MpoCTEUIIne reOMEeTPUUYECKUe 3aJayl Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemarh 3amayd  Ha JI0KAa3aTeIbCTBO MATEMAaTHYECKUX OTHOUICHUN U
HaXOXXJIEHNE TEOMETPUUYECKHUX BEJIMUMH 1O 00pa3IaM Ui aJropuTMaM, MPUMEHSS
M3BECTHBIC METO/IbI IIPH PEIICHUH CTAHIAPTHBIX MAaTEMaTUYECKUX 33]1aY;

NPUMEHATh  TPOCTEHIIME TMPOTPAaMMHBIE CpPEACTBA H  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MPUBOJNTHh TPUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE H
’KU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPHH B HCKYCCTRBE;

MPUMEHSAThH TOTYUYEHHBIC 3HAHHWS Ha TPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC
CUTyallUM W TPUMEHSATh HM3Y4YCHHBbIC MOHSATUS B TPOIECCEe TOHMCKA pPEeIIeHUs
MaTEeMaTU4YeCKu CQPOPMYIHPOBAHHON MpPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TEOMETPHH, UCCIEeNOBaTh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHSATUHN U TEOpeM, arlrapara ainreopsl, pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIIMYNH;

Teopusi BeposiTHOCTEM:

YUTATh U CTPOUTH TAOIHIIHI U JHATPAMMEI;
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OlepupoBaTh  MOHATHSAMHU:  CcpenHee  apudMeThyeckoe,  MeauaHa,
HanOoJIblIee, HANMEHBIIEE 3HAUEHUE, pa3MaX MacCHUBA YMCIOBBIX JAHHBIX;

ONEepUpPOBaTh MOHATUSAMU: CIyYalWHBIM HKCIEPUMEHT (OMBIT) U Ciy4dailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (RIIEMEHTAPHBIN HCXOJ) CIYy4YalHOTO OIBITA,
HAXOJUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOKHBIMU CITYyYalHBIMU COOBITHUSIMH,
HAaXOJUTh W CPaBHUBATh BEPOSITHOCTU COOBITUM B M3YYEHHBIX CIy4YalHBIX
3KCIIEpUMEHTAX;

HaxXoAuThb U (OPMYyJIHPOBATh COOBITHS: IepeceueHue Hu OOBeAUHEHUE
JIAHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOI0KHOE TAHHOMY COOBITHIO, TTOIb30BAThCS
auarpamMmmaMu Junepa u GopMyJion CIOKEHUs BEPOSITHOCTEN MpU PEIlIeHUH 3a]1a4;

ONEepUpPOBATh MOHIATUAMU: YCIOBHASI BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HaXxOJUTh BEPOATHOCTH C MOMOUIBIO IIPaBHUJIa YMHOKEHHMS, C IIOMOIIBIO JEpPEBa
CIIy4alHOT'O OIIBITA;

OPUMEHSATh KOMOWHATOPHOE TMPABWIO YMHOXXEHHUS TpPH PEHICHUW 3ajad;
ONEPUPOBATH TMOHATUSMHU: HCOBITAHHE, HE3aBUCUMBIC HCIIBITAHUS, CEpHUS
UCIIBITAaHUI, yCHeX M HeyJada, HaxXOJUTb BEPOSTHOCTU COOBITUH B CEpHUH
HE3aBUCUMBIX MCIBITAHUI J0 MEPBOro ycrnexa, HaXOAUTh BEPOSITHOCTA COOBITHI B
cepuu ucnelTannii bepnyny;

ONEPUPOBATh  MOHATUSMM:  CllydyallHas  BEJMYMHA,  paCIpEleTICHUE
BEPOSATHOCTEN, UarpaMmMa pacrpeieicHusl.

CpaBHHUBAThb  BEPOSATHOCTH  3HAYCHUW  CIYy4YaMHOM  BEJIWYHUHBI IO
pacnpeneseHUIO WK C TIOMOIIBIO JUarpaMm;

ONEPUPOBATH ITOHATUEM MATEMATUYECKOTO OKUIAHUsl, IPUBOAUTH IIPUMEDBI,
KaK IMPUMEHSAETCS MATEMATUYECKOE OXHUAAHUE CIYYaWHOW BEIMYMHBI HAXOIUTH
MaTeMaTU4eCKOe 0KUAAHUE TI0 TaHHOMY PacIpeicIICHUIO;

UMETh TPEJICTABIEHUE O 3aKOHE OOJIbIIUX YHUCEN;

HMMETB IIPEJICTABICHUE O HOPMAIIBHOM PaCIIPEICIICHUN
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEJIMETA VYII.04
MATEMATHKA

3.1 O0bem yueoHoro npeamera YI1.04 MaremaTnka u BUAbl y4eOHOM
padoThI

Buja yyeOHoM padoThI O0bem

4acoB
O0beM padoThI 00y4aOIIUXCH B aKaJIeMUYECKUX Yacax (Bcero) 296
O6bem paGoTbl  oOOy4yammUXcsi BO  B3aMMOJEHCTBHM  C 272

npenojaaBaresemM (BCero)

B TOM YHUCIJIC:

JIEKIIUHA 116

IPAKTUYECKNE 3aHATUSA 156

IIpomeskyTouHas aTrecTanus B popme

Nelwu 2 cemectp —3K3aMeH 24
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3.2 Temarnuyeckuil IVIAH U coaep:kaHue yyeOHoro npeamera YI1.04 MaremaTuka

TemaTnueckue Oo6bem OcHOBHBIE BU/IBI 1eATEJIbHOCTH
0JIOKH, TEMBI OcHoeHoe conepxanue JacoB o0yuawuerocst
1 2 3
Tema 1. CopepxaHue JEKIUU 2
MHo:xecTBa 1 MHOXecTBO, onepaluu HajJ MHOXecTBaMHu. JlnarpamMmmbl Diinepa—BenHa. Hcnonb30BaTh TEOPETUKO-
pauMoHaabHbIX | Panimonanbublie yncia. OObBIKHOBEHHBIE U IECATUYHBIE TPOOH, TPOLIEHTHI, MHOECTBEHHBIN anmnapar Jjis
" OeckOoHEeUYHBIe IepuoAnYecKre Apodu. ApudmMeTndeckue onepaiuu ¢ OMHCaHUs X0Ja pelIeHUs
JAeHCTBUTENbHBI | pallHOHATBLHBIMH YHCIIAMU, IPEOOPA30BAHUS YUCIOBBIX BBIPAKEHUH. MaTeMaTUYECKUX 3a]1a4, a TaKKe
X YHCeJI. [Tpumenenue apoOeli U MPOLIEHTOB AJIs PEIICHUS MPUKIIAJAHBIX 3a]1a4 U3 peanbHBIX MTPOLIECCOB U SBJIICHUM, TPU
PanuonanbHble | pa3IM4HbIX OTpPACieil 3HAHUN U peaibHOM KU3HU. JlefICTBUTENbHBIEC YHCIIA. pEelIeHnH 3a7a4 U3 APYTUX Y4eOHBIX
ypaBHeHusl M | PanmoHalbHBIC U UppAIIMOHATIFHBIC YHCa. ApUPMETHIECKIE OTIEPaIlH C npeameToB. OnepupoBaTh
HepaBeHCTBa | JelcTBUTENbHBIMU ynciaamu. [IpuOmmkEHHbIE BRIYMCIIECHUS, TPpaBUia MOHATUSAMM: PAllMOHAIBHOE YUCIIO,

OKpYIJIEHUS, IPUKU/IKA U OLICHKA pe3yibTaTa BblunciaeHuil. ToxaecTsa u
TOKJIECTBEHHBIE MPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHHUS.
HepagenctBo, penienre HepaBeHCTBA. MeTo 1 MHTEpBaJIOB. Pemenne nenbix
U IpOOHO-pallMOHANIBHBIX YPaBHEHHH U HEPABEHCTB

JIEMCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAS IpO0b, ACCATUIHASL
IpoOb, TPOLEHTHI. BHIMOTHATH
apu(pMeTHYECKUE OTIEePalNH C
paloHaIbHBIMU U
NeCTBUTENFHBIMH YUCIIAMU;
MpUOIKEHHBIE BRIYHCIICHUS,
WCTIOJIB3YS TIPABHUJIA OKPYTIICHHUS.
JlenaTh IPUKHUIKY U OLEHKY
pe3ynbTaTa BHIYUCICHUH.
OnepupoBaTh MOHATHUSAMH:
TOXJIECTBO, ypaBHEHUE, HEPABEHCTBO;
1[eJI0€ ¥ pallioHaIbHOE ypaBHEHNE,
HEPaBEHCTBO. BBIMOTHATH
peoOpa3OBaHUS IENBIX U
palMOHAIBHBIX BhIpaKeHUH. Pemath
OCHOBHBIE TUIIBI IEJIBIX
UPpalMOHATIFHBIX YPaBHEHUI U




HepaBeHCTB. [IpuMeHsTh
panHroOHAJIIbLHBIE YPaBHEHUS U
HEpPaBEHCTBA JIJIsl PEIICHUS
MaTeMaTUYECKUX 3a]1a4 U 3a]1a4 U3
pa3IMYHbIX o0acTel HAyKU U
peaTbHOM KU3HU

[IpakTyeckue 3aHATUA 4
TeMma 2. Coneprxanue JeKIUH 4
DYyHKIUN U 1 ®ynkuwmst, criocoosl 3aganus GyHKIU. B3anmMHo 0OpaTHbIE (PYHKITUN. OnepupoBaTh MOHATUAMU: PYHKITHSA,
rpaguku. I'padux Gynkimu. O61acTh OnpeaeseHus: U MHOXKECTBO 3HaUCHUN crocoO0bl 331aHus PYHKLUH, B3aUMHO
Crenens ¢ ¢yukuuu. Hynu @ynkuun. [IpomexxyTku 3HaKONOCTOSHCTBA. YETHBIE 1 oOpaTtHble PyHKITNH, 00JIACTh
neJabIM HeuétHble pyHKImu. CTeneHs ¢ neibM nokasateneM. CrangapTaas popma OTIpEJICIICHUS] © MHOXECTBO 3HAYCHHI
NoKa3arteJjemM 3anucu JeiicTBuTenbHOro yncia. Menonb3oBanue noaxoasueit popmer ¢yHKuuu, rpaduk GyHKINHU;
3allUCH J€MCTBUTENBHBIX YHCEN Ul PELICHNS IPAaKTUUECKUX 3a]1a4 U 4ETHOCTh M HEYETHOCTh (PYHKLIUH,
npezcTaBieHus AaHHbIX. CTeneHHas QYHKUUS C HATYPaJbHBIM U LEJIbIM HYJU QYyHKIUH, TPOMEXYTKU
noka3arenem. E€ cBoiicTBa u rpaduk 3HAKOIIOCTOAHCTBA. BBINOIHATH
peoOpa3oBaHus CTENEHEN C LIETbIM
nokasaresueM. Vcnonb30BaTh
CTaHJapTHYIO (OpMYy 3aIUCH
JNIEUCTBUTEIILHOI'O YUCIIA.
®opMyInpoBaTh U UIUTIOCTPUPOBATH
rpaduyecKky CBOMCTBA CTENEHHON
¢byskumu. Beipaxats popmynamu
3aBUCUMOCTH MEX/y BETMUUHAMH.
Hcnonb3oBatk nU(POBbIE pecypehl
U1 IOCTPOCHUS TPaPUKOB (QYHKIIMU
U U3Y4YEeHUS UX CBOWCTB
[IpakTuueckue 3aHATHS 6
Tema 3. ConaeprxaHue JeKIUH 2
Apudmernyeck | | Apupmernueckuii KOpeHb HATypaIbHOH cTeneHu. JleiicTBus ¢ @opMyIMpOBaTh, 3aIIUCHIBATH B

Uil KOpeHb N—
Ol cTenmeHn.

apu(pMeTHYECKUMH KOPHAMHU N—OH CTeNeHU. Pemenre nppannoHaabHbIX
ypaBHEHMI U HepaBeHCTB. CBOMCTBA U TpaduK KOPHS N-0i cTeneHn

CUMBOJIMYECKOH opme U
WLTIOCTPUPOBATH IPUMEPAMU




HppaunonajabH
bl¢ YpaBHEHHS
1 HEPaBEHCTBA

CBOWCTBA KOPHs N-OM CTEIICHMU.
BoinonHsaTe npeodpazoBaHus
UPPALMOHAIILHBIX BBIPAKCHUH.
Pematbh 0OCHOBHBIE THUIIBI
UPPaLMOHAIBHBIX YPaBHEHUH U
HepaBeHCTB. [IpumMeHsTs 11
pELICHUs Pa3IMYHBIX 3a7a4
UppalMOHAIIbHBIE YPaBHEHUS U
HepaBeHcTBa. CTPOUTH, YUTATh
rpaduK KOpHS n-0i CTEHEHH.
Hcnonb3oBath HU(POBBIE pecypehl
IUISL IOCTPOCHUS TPaPUKOB (DYyHKITHIA
U U3yYEHUs UX CBOMCTB

[IpakTrueckue 3aHATHS

Tema 4.
DopMmy.Jibl
TPUTOHOMETPH
u.
Tpuronomerpu
YyecKHne
YPaBHEHUS

ConeprkaHue JIEKIIUH

1.CuHyc, KOCUHYC M TaHI'€HC YUCIIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC ¥ apKTaHI€HC YMCIOBOI0 apryMeHTa. TpuroHoMeTpuyecKkas
OKPY’KHOCTB, OIPE/IeNICHHE TPUTOHOMETPUYECKUX (PYHKINN YHUCIOBOTO
apryMeHTa. OCHOBHbIE TpUroHOMeTpHUueckue popmyisl. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPA)KEHUI. PerlieHne TpUroHoMeTpuyecKux
ypaBHEHUH

[IpakTrueckue 3aHATHS

OnepupoBath NOHATHIMH: CHHYC,
KOCHHYC U TAHT€HC IIPOU3BOJIBHOIO
yria. Mcrons30Bath 3anuch
IIPOM3BOJILHOTO yIJIa Yepe3 0OpaTHbIE
TPUTOHOMETpUYECKHE (DYHKIIUH.
BeimonuaTe npeobpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUM.
PemaTe OCHOBHBIE THIIBI
TPUTOHOMETPUYECKUX YPAaBHEHUU
OnepupoBaTh NOHATHUIMMU:




Tema 5. 1.ITocnenoBaTensHOCTH, COCOOBI 3aaHUSI TOCIIEIOBATEILHOCTEH. MOCJIEI0BATEIbHOCTD,
IMocaenoBartesib | MOHOTOHHBIE TIOCIIEIOBATEIEHOCTH. AprdMeTHIECKast K TEOMETPHUYECKast aprupMeTHIECKas ¥ TeOMETPHUIECKast
HOCTH H nporpeccuu. beckoneuHo yObIBarolas reoMeTpuieckasi mporpeccus. nporpeccuu; 6€CKOHEYHO
nporpeccum Cymma 6eckoHEeYHO yOBIBaIOIIeH reoMeTpuaeckoi mporpeccun. @opmyina yOBIBaIOIIAs TEOMETPHUYCCKAS
CJIOKHBIX MPOIEHTOB. Vcrob30BaHNE MPOrPECCUH ISl PEILICHUSI peabHbIX mporpeccusi, cyMmMa 6€CKOHEYHO
3aJ1a4 MPUKJIIAIHOTO XapaKrepa yOBIBAIOIIEH TEOMETPUICCKOM
MpOrpeccuu. 3a1aBaTh
MOCJIEI0BATEIBHOCTHU Pa3InYHBIMU
cnocobamu. [Tpumensats hopmyty
CJIOKHBIX IPOLIEHTOB JJIsl PELICHUS
3a/1a4 U3 pearbHON MPAaKTUKH (C
HCIOJIb30BaHNEM KaJIbKYJIATOPA).
Hcnonb3oBath cBOMCTBA
IIOCJIEI0BATEIILHOCTEN U IIPOTrPECCUi
JUISL pEeLIEHUs PEANIbHBIX 3a]a4
MPUKJIAHOTO XapakTepa
[IpakTyeckue 3aHATUA
Tema 6. CopepxaHue JeKIUU IIpuMeHATH OCHOBHBIE ITIOHATHS Kypca
HoeTopenue, OCHOBHBIE TIOHATHUS Kypca aaredphbl U Hayal MAaTEMaTHYECKOTO aHaIn3a, IreOphbl M HAYaJl MATEMATHYECKOTO
00001IEHHE, 06OBIIEHIE U CHCTeMATH3AIMs 3HAHMIA aHajM3a Juisl pelIeHus 3a/1a4y u3
CHCTEMAaTH3aLH peaabHON KU3HU U IPYTUX
sl BHAHM# LIKOJIBHBIX AUCIUTUTHH
[IpakTUueckue 3aHATUA
Tema 7. ConeprkaHue JIEKIIUH
Beenenne B OCHOBHbIE IOHITHUSI CTEPEOMETPUU: TOUKA, MPSAMasi, IOCKOCTb, AxTyanu3upoBath (haKThl 1 METO/IbI
CTEpeOMeTPHI0 | pocTpaHcTBO. [IpaBuna n3o0pakeHus Ha pUCYHKaX: U300paskeHus IIJJAHUMETPUH, PEJICBAHTHBIE TEME.

MJI0CKOCTEM, MapasuieNbHbIX MPSMbBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
[TonsiTus: nepecexaronyecs MIOCKOCTH, MepeceKarouecs npsamas u
IUTIOCKOCTh. 3HAKOMCTBO C MHOTOTpaHHUKaMHU, N300pakeHne
MHOTOTPaHHHKOB Ha PUCYHKaX, HA MPOEKIIMOHHBIX YepTekax. HauanbHbie

[Tonmyyath mpeacTaBIeHUS O
HPOCTPAaHCTBEHHBIX (UTypax,
pa3buparthb npocTeire npaBuia
n300paxeHus 3Tux Guryp.




CBCACHHA O Ky6e H nupaMuac, ux pa3BépTKI/I n MOACIIN. Ceuenus
MHOTI'OI'PpaHHUKOB. Ilonsatre 06 akCHOMaTUYECKOM IIOCTPOCHHUHU
CTCPCOMETPHUUN: aAKCUOMBI CTCPCOMCTPUHN U CIICACTBUA U3 HUX

N3006paxaTs NpsMYIO U IIIOCKOCTh Ha
pucyHke. Pacno3HaBaTh
MHOTOTPaHHUKH, MTUPaAMULY, KyO,
Ha3bIBaTh UX AJIEMEHTHIL. JlenaTh
PUCYHOK Ky0a, MUPaMHUJIbI, HAXOAUTh
OLIMOKYU B HEBEPHBIX N300paXKEHUSIX.
3HAKOMHTBHCS C CEYCHUSIMH, C
METOJIOM CJIEI0B; UCII0JIb30BaTh AJIs
MOCTPOCHHUS CEYCHHSI METO/I CIIEJIOB,
KpaTKO 3alyChIBATh IIaru
noctpoeHus cedeHus. Pacro3znaBars
BUJI CEUCHUS

Y OTHOILICHUH, B KOTOPBIX CEYCHHE
nenuT pedpa KyOa, HaXOIUTh
wionaab cedenus. Mcnonp3oBarh
nmoo0ue Mpy pelIeHU! 3a1a4 Ha
MOCTPOEHUE CEUCHUN. 3HAKOMUTHCSA C
aKCMOMATHYECKUM TTOCTPOCHUEM
CTEepEOMETPHUH, C aKCHOMaMU
CTEPEOMETPUU U CIEACTBUIMHU U3
Hux. mocTpupoBaTh akCHOMBI
PUCYHKaMH U IPUMEPaMH U3
OKPY’KaroIe 00CTaHOBKHU

[IpakTrueckue 3aHATHS

Tema 8.
IIpsimble u
IUVIOCKOCTH B
NMPOCTPAHCTBE.
IMapaseabHoc
Th NPSAIMBIX U
IUVIOCKOCTel

Conep:xanue JeKuuu

B3anMHOe pacnosioxKeHUe IPSIMBIX B IPOCTPAHCTBE: IIEPECEKaIOIuecs,
napauleJIbHBIEC U CKPEIIMBAOIIUeEcs npsaMble. [lapannensHOCTh NpsAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE: NapaJUIEIbHBIC NIPSMbIE B IIPOCTPAHCTBE;
NapaJuIeIbHOCTD TPEX MPAMBIX; MaPAJIICIBHOCTD IIPSIMON U INTOCKOCTH.
VIuibl ¢ COHANPABICHHBIMUA CTOPOHAMH; YIOJI MEXAY IIPSMBIMU B
npocTtpaHcTse. [lapamienpHOCTD INIOCKOCTEN: TapallIeNIbHbIE INIOCKOCTH;
CBOMCTBA NAapaJUIECIBHBIX III0CKOCTEN. [IpocTeiime NpoCTpaHCTBEHHBIE

AKTyanu3upoBaTh (PaKThl U METOBI
IIJJAHUMETPUH, PEJICBAHTHBIE TEME,
MMpOBOAWUTH aHAJIOTUH. Hepe‘-II/IC.H}ITL
BO3MOKHBIE CIIOCOOBI paCIOIOKEHHUS
JIBYX HNPSMBIX B IPOCTPAHCTBE,
WJUTFOCTPUPOBATH UX HA MPUMEPax.
JlaBaTh onpeneneHue




burypsl Ha MIOCKOCTHU: TETPadAp, KyO, mapasuieNenurne1; MoCTPOCHHE
ceYeHUun

CKPEILMBAIOIINXCS MPSAMBIX,
(hopMyJIHPOBATH MTPU3HAK
CKPEILMBAIOIINXCS MPSAMBIX U
IIPUMEHSITH €r0 IPU PEIICHUN
3ana4. PacriozHaBate npusmy,
Ha3bIBaTh €€ 311eMeHTbl. CTPOUTH
CEUEHHUs ITPU3MBI HA TOTOBBIX
yeprexax. [lepedncnsate BO3MOKHbIE
CIOCOOBI B3aUMHOTO PACIIOJIOKEHUS
MIPSAMOM U TUIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOILINE IPUMEPHI U3
peanbHOM xu3HU. /[aBaTh
OIIpezie/ICHUE MapalIeIbHOCTH
MPSMOU U TIOCKOCTH.
@opMynMpOBaTh NIPU3HAK
MapajlyIeIbHOCTH MPAMOMN 1
IJIOCKOCTH, YTBEPKIACHHUE O MPSMOi
IIepEeCEeUEeHNs IBYX INIOCKOCTEH,
IIPOXOJALINX Yepe3 MapaljiesIbHbIE
npsiMble. Pemare npakTudeckue
3aJ1a4y Ha IOCTPOEHUE CEUECHUN
MHororpaHHuka. OOBSCHATH Cllyyau
B3alMHOI'0 PACIIOIO0XKEHUS
mIockocteil. J[aBaTe onpenenexHue
IapajuIeIbHbIX IIJIOCKOCTEM;
IIPUBOJUTH IIPUMEPHI

W3 PEAbHOM KU3HU U OKPYKArOLIEH
00CTaHOBKH, UJUTIOCTPUPYIOLINE
[apaJuIEIbHOCTD INIOCKOCTEH.
Hcnonb3oBath npu3HaK
NapaJuIeIbHOCTH IBYX IIJIOCKOCTEH,




CBOIMCTBA NapaJlJIeNIbHBIX MIII0CKOCTEN
IIpU PEIICHUH 3a]a4 Ha IOCTPOEHHUE.
OOBACHATD, UTO HA3BIBACTCS
napajieIbHbIM IPOEKTUPOBAHUEM U
KaK BBIIIOJIHAETCS IPOEKTUPOBAHKE
¢buryp Ha miockocTb. M300paxars B
NapajuIeIbHOM MPOEKIIMK Pa3INYHbIe
reoMeTpruuecKue (purypsl.
MonenupoBaTh peanbHblE CUTyalluu
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIEIIN C
HCII0JIb30BAHUEM T'€OMETPUUYECKUX
noHATui. Mcnone3oBate npu
pELIEHNN 3a]a4 Ha IOCTPOEHUE
CCUYCHUI NOHATHE NapAJUIEIbHOCTH,
IIPU3HAKU U CBOWCTBA NapajuIeIbHBIX
IPSIMBIX HA IIOCKOCTH

[IpakTyeckue 3aHATUA

Tema 9.
IepnenauKkyJis
PHOCTH
NpSIMBIX U
IVIOCKOCTEel

Conep:xanue JeKIIUA

[IeprieHAMKYIAPHOCTH MPAMOM U IJIOCKOCTH: MEPIICHIUKYJIIPHBIE IPSMbIE
B IIPOCTPAHCTBE, NPAMBIE TapaJUICIbHbIE U NIEPIIEHAUKYIISIPHBIE K
IJIOCKOCTH, NIPU3HAK NEPIEHANKYISIPHOCTH IPSIMOM U INIOCKOCTH, TEOpEMA
0 NPSAMON NEPIEHANKYIISIPHON IIIOCKOCTH [lepneHIuKysip 1 HaKJIOHHBIE:
paccTosiHue OT TOYKH A0 INIOCKOCTH, PACCTOSIHUE OT HMPSMOU 10 IIIOCKOCTH

AKTyanu3upoBaTh GaKkThl U METOIbI
IJIJAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH aHANOTUU. OOBSICHATD,
KaKOM YroJl Ha3bIBAE€TCS YIJIOM MEXKIY
NepeceKaroMMHUCS MPSIMBbIMU,
CKpELIMBAIOIINMHUCS IPSIMBIMH B
npoctpaHcTBe. JlaBaTh onpenenenue
NEePHIEHAUKYISPHBIX IPSIMBIX U
MIPSAMOM, MEPIICHIUKYJIIIPHOM K
m10ckocTy. HaxoauTs yriasl Mexay
CKPEIMBAIOIIUMHUCS IPSIMBIMU B KyOe
u nupamuze. [IpuBoauTe npumeps! U3




pEaIbHOM KU3HU U OKPYIKaroLIEn
00CTaHOBKH, WJUTIOCTPUPYIOIIHE
NEPIEHIUKYISIPHOCTD MIPSIMBIX B
IIPOCTPAHCTBE U
HEPIEHIUKYIISIPHOCTD IPSIMOU K
II0CKOCTH. DOPMYIMPOBATh IPU3HAK
NEPIEHIUKYIISIPHOCTH IPSIMON U
IIJIOCKOCTH, IPUMEHATH €T0 Ha
MPaKTUKE: OOBICHATH
NEPIIEHINKYIIPHOCTH pedpa KyOa u
JMaroHalld €ro rpaHy, KOTopas €ro He
COJICPKUT, HAXOAUTH JUINHY
JMaroHanu Kyoa. BeraucasaTs BHICOTY
IIPaBUJIILHOM TPEYTrOJIbHON U
MPaBUWILHON YETHIPEXYTOJIBHOM
nupamus o anuHaM pédep. PemaTs
3a/1a4¥ Ha BBIYNCJICHMS], CBA3aHHBIE C
NEPIEHIUKYISIPHOCTBIO MIPSIMOI U
IUIOCKOCTH, C UCIIOJIb30BaHUEM TIPU
pelIeHNH TUTAHUMETPHUECKUX (DaKTOB
1 MeTo10B. OOBACHATH, YTO
Ha3bIBAIOT NEPIIEHIUKYIISIPOM U
HAKJIOHHOM U3 TOYKH K IJIOCKOCTH;
MPOEKIUEN HAKIIOHHOM Ha MJIOCKOCTb.
OOBACHATH, UTO HA3bIBACTCS
pacCTOsTHUEM: OT TOYKH 10
IUIOCKOCTH; MEXKy NTapaJljICIbHBIMU
IJIOCKOCTSIMU; MEX]y MPSAMOIL U
MapajyieaIbHOMN € MIOCKOCTHIO;
MEX1y CKpELIUBAIOIIMMUCS
npssMbIMA. HaxonuTs 3TH paccTosHUA
B IIPOCTHIX ClIyyasix B KyOe,




nupamuze, npusme. MonenposaTh
peaJIbHbIE CUTYyallUH Ha SI3bIKE
reOMETPHH, UCCIIEJ0BATh
MIOCTPOEHHBIE MOJIENH C
UCII0JIb30BAHNEM T'€OMETPUUYECKUX
noHsATuM. Mcnonb3oBaTe npu
pEILIEHNN 3a]a4 Ha IOCTPOCHUE
cedeHuii Teopemy Iugaropa,
CBOMCTBA MPSAMOYTOJIbHBIX
TPEYroJbHUKOB

HpaKTI/I‘leCKI/IC 3aHATUA

Tema 10.
Yribl MexIy
NpPSAMBbIMH H
IUIOCKOCTSAMH

Conep:xxanue JeKuuu

VYI1Bl B IPOCTPAHCTBE: YIOJI MEXKAY MPSMOM U IUIOCKOCTBIO; ABYTPAHHBII
YIoJI, JUHEUHBIA YroJl IBYTpaHHOro yria. [lepneHiukynsipHOCTh
IJIOCKOCTEN: PU3HAK NEPICHAUKYJIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o
TpEX MEPIECHANKYJIISIPax

AKTyanu3upoBaTh (PaKThl U METOBI
IUIAaHUMETPHH, PEJICBAHTHBIE TEME,
NIPOBOJIUTH aHAIOruu. /laBathb
OIIpEJIEJIEHUE yIiIa MEXy NMPsIMOH U
IUIOCKOCTBIO, JOPMYITHPOBATH
TeopeMy O TPEX MEePIEeHAUKYIIpax U
oOpartHyto k Hell. HaxonuTs yromn
MEX]y IPSIMOI U INIOCKOCTBIO B
MHOTOTpaHHHKE, PACCTOSHUE OT
TOYKH 0 MPSMON Ha MJIOCKOCTH,
HCIIONB3YS TEOPEMY O TPEX
nepneHaukynspax. Ilpopogure Ha
YyepTerke MEePIeHIUKYJIISP: U3 TOUKU
Ha NPSIMYIO; U3 TOYKH Ha IIOCKOCTb.
JlaBath oIpe/iesieHue IBYTrPaHHOTO
yria u ero 31eMeHTOB. OOBIACHATh
PaBEHCTBO BCEX JTMHEWHBIX YIJIOB
IByrpaHHoro yria. Haxoauts Ha




4yepTexke IByTPaHHBIN yroJl IpU
pedpe nupaMubl, IPU3MBI,
napajuiesienuneaa

JlaBaTh onpenieleHue yria MEexIy
IUIOCKOCTSAMU. /laBaTh onpeieneHue u
(bopMyIHpOBaTH MPU3HAK B3aUMHO
NEPIEHIUKYIISIPHBIX IUIOCKOCTEM.
HaxoauTs yriibl MEKIy IIIOCKOCTSIMU
B KyOe u nupamuze. Mcrnonb3oBaTh
IIPU PELICHNH 3a]]a4 OCHOBHbIE
TEOPEMBI U METO/IbI IJITAHUMETPUH.
MoaenupoBaTh peajibHbIE CUTYAIUU
Ha SI3bIKE TEOMETPUH, UCCIIEJ0BATh
IIOCTPOEHHBIE MOJIEIIN C
HCIIOJIb30BAHUEM T€OMETPUYECCKUX
noHsATui. Mcnonb3oBats pu
pEIIECHNN 3aa4 Ha IOCTPOCHUE
CEYCHUH COOTHOILECHHUS B
IIPSIMOYTOJIBHOM TPEYTOJIBHUKE

[IpakTrueckue 3aHATHS

Tema 11.
MHOrorpaHHuK
"

Conep:xanue JeKuuu

[ToHsATHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOI'PAaHHUKH; Pa3BEPTKA MHOTOTPAHHHUKA.
IIpu3ma: n-yronapHas Ipu3Ma; rpaHu. U OCHOBAHUs IIPU3MBL; IIpsIMast U
HaKJIOHHAsl IPU3MBbI; OOKOBas M MOJIHAS IOBEPXHOCTh MIPU3MBI.
[Tapamenenumen, IpsIMOYTOJbHBIN NApAJIJIEICIIUIIE] U €r0 CBOWCTBA.
[Tupamuna: n-yronpHas NupamMuzia, TpaHu U OCHOBAHHUE TUPAMMU/IBI,
OOKOBasi M MOJHASI MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U yCEUEHHAS
UpaMKIa. DIEMEHTHI IPU3MbI U upamuabl. [IpaBunbHbIe
MHOT'OI'PAHHUKU: ITOHSATHE ITPAaBUILHOTO MHOTOI'PAHHUKA; IPABUJIbHAS
IIpU3Ma U NpaBUWIbHAS IMPAMKA; IPABWIBHAS TPEYTObHASI IMPAMUAA U
IpaBUWIBHBIN TeTpadap; Ky0. IIpencraBienne o npaBUIbHBIX

AKTyanu3upoBath (HaKThl 1 METO/IbI
IIJJAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHanoruu. JlaBate
onpeeeHUE NapajyIesIeNuInena,
pacro3HaBaTh €ro BUJbI U U3y4aTh
cBoiicTBa. JlaBaTh onpenesneHne
MMpaMUIbl, PACIIO3HABATH BUIbI
nupamul, GopMyJIupOBaTh CBOIICTBA
pEbep, rpaHeli U BBICOTHI PABUIILHOM
nupamuael. Haxoauts miomans
MOJTHON ¥ OOKOBOW TTOBEPXHOCTH




MHOTOTpaHHMKaX: OKTa’ap, N0AEKa’Ap U nkocarap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPSIMOM, INTIOCKOCTH.
DnEeMEHTBl CUMMETPUH B TUpaMUJax, NapauleIeue1ax, IpaBUIbHbBIX
MHOTOI'paHHHUKAaX. Beuncienrne 371eMEHTOB MHOTOTPaHHUKOB: pEOpa,
JMaroHaiy, yrisl. [lnomans O0KOBOM MOBEPXHOCTH U MOJTHOW OBEPXHOCTH
IPSIMOM TTPHU3MBI, IIOMIA b OCHOBAaHUI, TeOpeMa 0 OOKOBOI TOBEPXHOCTH
npsMoit mpu3msl. [1no1aas 00KOBOI MOBEPXHOCTH U ITOBEPXHOCTH
NPaBWIBHOM MUPaMUIBI, TEOPEMa O IIONIA TN OOKOBOM MOBEPXHOCTH
YCEUEHHOU NMUPAMUIbI

nupamuel. JlaBaTh onpeneiacHue
YCE€4EHHOM NMMPaMH/IbI, HA3bIBATh €€
a5eMeHThbl. POpMyIINPOBATH TEOPEMY
0 IIoL[aAu OOKOBOM MOBEPXHOCTH
MPAaBUJILHON yCEYEHHOM TUPAMUIBL.
Pemrate 3a1aun Ha BEIYMCIICHHE,
CBSI3aHHBIE C MMPAMMIaMU, a TAKKe
3a7a4¥ Ha TOCTPOCHUE CEYEHHUIA.
JlaBaTh onpeneacHue NpU3MBl,
pacro3HaBaTh BUAbI IPU3M,
n300pakaTh MPU3MbI Ha YEPTEKE.
HaxoauTe miomans moaHou win
OOKOBOI TOBEPXHOCTH MPHU3MBI.
N3yuatk cooTHOIIEHUs Ditniepa AJis
yucia péoep, rpaHei v BepIINH
MHOTOTrpaHHMKA. 3yuaTs BuabI
IIPABWJIBHBIX MHOTOTPaHHUKOB, X
Ha3BaHUs U KOJIUYECTBO IPAHEH.
N3yuaTh cumMmeTpuio
MHOTOrpaHHUKOB. OOBICHSTD, KaKue
TOYKH Ha3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEJILHO TaHHOU TOYKH,
IIPSIMOW WM IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO HIIU
IUIOCKOCTBIO CUMMETPHUHU (PUTYPBHI.
IIpuBOIUTE IpUMEPBI CUMMETPUYHBIX
(buryp B apXuTEKType, TEXHUKE,
npupoae. MoaenupoBars peaabHble
CUTyallMu Ha A3BIKE T€OMETPHH,
HCCIIEN0BAaTh IIOCTPOCHHBIE MOEIIH C
HCIIOJIb30BAHUEM T€OMETPUYECCKUX
MIOHSATHH, UCTIOJIB30BaTh 101001e




MHOT'OT'paHHUKOB

[IpakTrueckue 3aHATUS

Tema 12.
O0BEMBI
MHOTOTPAHHHUK
OB

Conep:xanue JeKuuu

[Tonsarue 06 00béMe. OOBEM MUPaMUAbI, TPU3MBI

AKTyanu3upoBath (HaKThl 1 METO/IbI
IJIAHUMETPUH, PEJIICBAHTHBIC TEME.
OOBACHATD, KaK U3MEPSAIOTCS 00BEMBI
TeJI, TPOBOS AHAJIOTHUIO C
M3MEPEHHUEM IUIOMIaIeH
MHOTOYTOJIbHUKOB. POpMYyIHpPOBaTh
OCHOBHBIE CBOICTBA 00BEMOB.
N3yuatk, BEIBOAUTH POPMYITHI
00BEMa MPSAMOYTOIBEHOTO
napajieenuIena, Npu3Mbl 1
nupamMubl. Beraucnats 006EmM
MIPU3MBI U TUPAMUJIBI TT0 UX
anemeHTaM. [IpuMeHsaTs 00BEM N5t
pELIECHHS CTEPEOMETPUUYECKHUX 3a1a4
U JUIsl HAXOXK/IEHHSI TEOMETPUUYECKUX
BEJIMYMH. Mo1eTMpoBaTh peaibHbIE
CUTYAIIMH Ha SI3bIKE TEOMETPUH,
HCCIIEIOBATh OCTPOCHHBIE MOJIEIIH C
HCIIO0JIb30BaHUEM I'€OMETPUUECKUX
TOHATHH

HpaKTI/I‘leCKI/IC 3aHATUA

Tema

Conep:xanue JeKIUN

CrtpouTh ceueHrne MHOTOTpaHHHUKA




13.IloBTOpEHUE
: ceyeHMmsl,
paccTosiHUA 1
yIJbl

ITocTpoeHue ceueHuil B MHOTOTpaHHUKE. BhIuucieHne pacCTOSHUM: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOM, OT TOUKHU JI0 TIIIOCKOCTH; MEKIY
CKPEILMBAIOUIUMHUCS IPSAMBIMU. BbIUMCIEHUE YIIIOB: MEXIY
CKPEIIMBAIOIIMMHUCS TPAMBIMH, MEXKIY MPSIMOU U TNIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YIJIOB MEXIY INIOCKOCTAMHU

[IpakTrueckue 3aHATUS

METOJIOM cieioB. JlaBaThb
OIIPECIICHUE PACCTOSIHUSA MEXKIY
¢urypamu. Haxoaute pacctosiHue
MEKy NMapauIeIbHBIMU
IUIOCKOCTSIMU, MEKIY IUIOCKOCTBIO U
MapajuIeIbHOMN €1 MPAMOUN, MEXIY
CKPEILHBAIOIINUMUCS IPSIMBIMHU.
CrpouTh TMHENWHBIN yroa
IBYTPAaHHOI'O yIJIa HA YEPTEXKE
MHOI'OTPaHHUKA U HAXOJUTh €TI0
BennM4uHy. HaxonuTe yrisl Mexy
IIJIOCKOCTSIMU B MHOTOI'PaHHHUKAX

Tema 14. Coaepsxanue JJeKIHH N3Bnekats nHpopManuo u3 Tabauil u
Ipencrasaenune | [IpencraBieHue AJaHHBIX ¢ MOMOILBIO Ta0aMI U quarpamm. CpenHee JMarpaMM, UCIOIb30BaTh TaOIHIIbI U
JAHHBIX H apumeTHyecKoe, MelnaHa, HauOoJIblIee U HaMMEHbIIIee 3HAaUECHNUS, Juarpammsl JJIs IPEICTaBICHUS
onucareJbHasi | pa3Max, TUCIEepCHsl, CTAaHJaApPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB CTaTHUCTUYECKUX JaHHbIX. HaxonuTh
CTATHCTHKA OIIACATENbHBIE XaPaKTEPUCTUKH
JaHHbIX. BIABUTAaTh, KpUTUKOBATH
TUIIOTE3BI O XapaKTepe CIIy4yalHOU
M3MEHUYMBOCTH U ONIPEACIAIOIINX €€
[IpakTrueckoe 3aHsTHE bakTopax
Tema 15. Conep:xanue JeKUHA BoinensaTe Ha mpuMepax cily4aiiHble
Cayuaiinbie CryyaiiHble SKCTIEpUMEHTHI (OIIBITHI) U CIy4YaiHble COOBITHSI. COOBITHS B OIIICAHHOM CIIy4aiiHOM
ONBITHI K OneMeHTapHble COOBITHS (MCXO0/1bl). BeposITHOCTB CilydalfHOrO COOBITHSL. onbiTe. POpMyJIMPOBATH yCIOBUS
cay4daiiHble BeposiTHOCTH COOBITHI B OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH IIPOBEJICHUS CITy4YallHOTO OIBITA.
co0bITHS, cobbiTusMu. [IpakTuyeckas pabora HaxonuTb BeposITHOCTH COOBITHI B
OIBITHI C OIIbITaX C PaBHOBO3MO>KHBIMU
PaBHOBO3MOKH ucxogamu. MoznenupoBaTh OIBITHI C
bIMH PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
3JIeMEHTAPHBIM UCXOJAaMH B XOJI€ IPAKTUYECKON

M UCXOAAMH

[IpakTrueckoe 3aHsTHE

paboThI




Tema 16. Coaepixanue JeKIHA Hcnonb3oBatek auarpammsl Jitiepa u

Onepanun Hag | Oneparyu HaJl COOBITUAMU: TIepeceUeHHe, 00bEAMHCHUE COOBITHIA, CJIOBECHOE OIIMCAHNE COOBITUH I

COOBITHSIMH, IPOTHUBONOJIOXKHBIE cOObITHs. J[narpammel Ditnepa. Popmysa cI0KeHUs (bOopMyYIHPOBKHU U U300paKEHHS

CJI0KeHHue BEPOSITHOCTEN 00BETUHEHNUS U TIEPECCUCHHUS

BepPOSITHOCTE coObITHl. Perrate 3amauu ¢
WCTIOJIB30BaHUEM (POPMYIIBI
CJIO’KEHUS BEpOSATHOCTEH

IIpakTHyeckoe 3ansiTHE

Tema 17. Conep:xanue JeKIIUn Pemrate 3agaun Ha HaXO0KACHHAE

Yenosnas VYcnoBHas BEpOSITHOCT. Y MHOXKEHHE BEpOsITHOCTEH. [lepeBo ciydaitHOTO BEPOSTHOCTEHH COOBITHHA, B TOM 4HCIIC

BE€POATHOCTD, skcniepuMenTa. @opmyra noiaHoi BeposTHocTH. HezaBucumblie coObITHs YCJIOBHEBIX C IIOMOIIEBIO IEPEBA

aepeBo ciryyaifHoro omnsita. OnpenensiTs

CJIYYaHHOr 0 HE3aBHCUMOCTb COOBITUH 1O (opMyIie

OIbITA, U 110 OpraHU3alliy CIy4ailHOTO OmbITa

(popmyiia

NOJIHOH

BEPOSITHOCTH M

HE3aBHCUMOCTh

COOBITHIA IIpaKkTHYECKOe 3aHATHE

Tema 18. Conepskanue JIeKIMH Hcnons30BaTh NpaBUIIO YMHOKEHUS

DJIeMEHTBI KomOunaTtopHoe npasuiio ymMHokeHus. [lepectaHoBKU U pakTOpHal. U1l TIEpEUUCIICHUS COOBITHIA B

KoMOuHATOPHUK | Yucio coueranuit. Tpeyronpuuk [ackans. @opmyna 6uHoma HerotoHa ciy4yaiHoMm onbiTe. [lonb30BaThCs

" (bopMyII0ii ¥ TPEYTOJILHUKOM
[lackans ans onpeneneHus yucia

[IpakTrueckoe 3ansATHE coucTanit

Tema 19. Coaepsxanue JJeKIHH Pa30uBaTh CI0KHBIE IKCIIEPUMEHTHI

Cepun BunapHbIii caydaiiHblii ONBIT (MCHIBITAHKE), YCIIEX U HEeyAaya. Ha OT/EJIbHBIE UCTIBITAHMUS.

nocaenosarejb | HesaBucumble ucnbiTanus. Cepus HE3aBUCUMbIX UCIIBITAHUN 0 IEPBOTO OcBauBaTh NOHATHS: UCIIBITAHHE,

HBIX ycnexa. Cepust He3aBUCUMBIX HctibiTaHui bepHymnnu. [Ipaktuyeckas pabora cepusl HE3aBUCUMBIX UCIIBITAHUMN

HUCNBITAHUH C HCIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHIL [TpuBOANTE pUMEpPHI cepuit




HpaKaneCKne 3aHATHUSA

HE3aBHCHMBIX UCIIBITAaHUMU. Pemarte
3a/1a4M Ha IIOMCK BEPOSITHOCTEN
COOBITUI B CEPUH UCTIBITAHUHN 10
IIEPBOTO yCIEXa U B CEpUAX
ucnsiTanuil bepnyinu. M3yuyarts B
X0JI€ MPAKTUYECKON paboThI €
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0JIAI] BEPOSTHOCTH COOBITHIA B

2 CepUSX HE3aBUCUMBIX HCIIBITAHHIA
Tema 20. Conep:kanue JIeKIMH 2 OcBauBaTh NOHATHUSA: CIy4ailHast
Crny4aiiabie Cnyuaiinas BenuuuHa. Pactipenenenue BepositHocTe. Jluarpamma BEJIMYMHA, paclipeeseHue, Tabauna
BEJIMYMHBI U pacnpenenenus. Cymma v IPOU3BEACHHUE CITyYalHBIX Benu4rH. [IpuMepsr pacnpeneneHus, marpaMma
pacnpeleNieHust | pacrhpeneeH i, B TOM YHciie TeOMETPUYECKOe U OMHOMUAIBHOE pacnpenenenus. [lpuBoauTsb
MIPUMEPHI pacpeIeICHU, B TOM
YHClie TEOMETPUYECKOTO U
ouHoMuanbHOro. CpaBHUBATH
pacnpeeneHus CiIy4aiHbIX BEeTUYHH
HaxonuTh 3Ha4YeHUS CyMMBI U
MIPOU3BEICHUS CITy4YailHbIX BETNYHH.
CrpouTts 1 pacro3HaBaTh
reoMeTpuuecKoe 1 ONHOMHAILHOE
[IpakTuueckue 3aHATH pacripeneneHue
Tema 21. Coneprkanue JIEKIUU 1 [ToBTOPSITH N3yUEHHOE U
[ToBTOpeHwue, OnucarenpHas ctatucTuka. CiydailHbIe OMBITHI U BEPOSTHOCTH CITyYalHBIX BBICTPanBaTh CHCTEMY 3HAHUU
000011IeHHE, cobpITuii. Oneparnuu HaJ COOBITUSIMHU. DIEMEHTHI KOMOMHATOPUKH, CEPUU
CUCTEMATH3alMs | He3aBUCUMBIX MCIIBITAHUIA
3HAHUI [IpaKTHYECKUE 3aHATHSI 1
[IpomexxyTouHas arrecranus 12
Tema 22. | Conepixanue ekunn 4




Crenens ¢ CreneHs ¢ palMOHAIBHBIM ITOKa3areaeM. CBOMCTBA CTEIIEHM. DopMyIMpoOBaTh, 3aIIUCHIBATE B

paumMoHaabHbIM | [IpeoOpa3zoBaHue BbIpa)KEHUMN, COAEPKAIIMX PallMOHAJIbHbBIE CTEIIEHU. CHMBOJIMYECKOU popme U

MOKa3aTeJIeM. [Toka3zaTenbHble ypaBHEeHUS U HepaBeHCTBa. [loka3arensHas GyHKIMs, €€ WJUTIOCTPUPOBATh IIPUMEpPaMH

IMoka3aTtenbHas | cBoOlicTBA U TpaduK CBOMCTBA cTeneHu. [IpuMeHsTh

dyHkuus. CBOMCTBA CTEIICHU IS

ITokazaTenbHBbI peoOpa3oBaHUs BBIPAKECHUIA.

¢ YPaBHCHHSA U DopMyIupoBaTh U WUTKHOCTPUPOBATH

HEpPaBEHCTBA rpau4ecKy CBOMCTBA MOKA3aTEIHHOM
¢byHkuuu. Pematb OCHOBHBIE THITBI
MIOKa3aTeIbHBIX YPaBHEHUH U
HepaBeHCTB. Mcnonb3oBaTh
1M (pPOBbBIE PECYPCHI ISl TOCTPOCHUS
rpadukoB GpyHKIUN U U3yUEHUS X
CBOICTB

[IpakTyeckue 3aHATUA 9

Tema 23. Coaep:xanue JeKIHH 4

Jlorapudmuuec | Jlorapudm uncina. JlecaTHUHbIC U HATYpaJIbHBIC JIOTAPH(MBEIL. @opMyIMpOBaTh, 3AIUCHIBATH B

Kkas pynkuus. | [IpeoOpa3oBaHue BEIpaKEHUH, COAEPKAIINX JTOTAPUPMBIL. CHUMBOJIMYECKOH opme u

Jlorapudmuuec | Jlorapudmuyeckue ypaBHeHHs 1 HepaBeHCTBa Jlorapudmmuyeckast WJUTFOCTPUPOBATH NTPUMEPaAMU

KHe YPaBHEHHA
U HepaBEeHCTBA

byHKIms, e€ cBoicTBa U rpaduk

cBoiicTBa norapudma. BermomHsaTh
peoOpa3oBaHUS BEIPAKEHUH,
CoJIepKAIUX JIOTapH(PMBbI.
®opMyIMpOBaTH

U WUTIOCTPUPOBATH TpapUuecKu
CBOWCTBA JIOTapU(MUIECKOI
¢byHkuuu. Pematb OCHOBHBIE THITBI
Jorapu(pMUUECKUX YpaBHEHUH U
HepaBeHCTB. Vcnonb30BaTh

1M (pPOBbBIE PECYPCHI IS TOCTPOCHUS
rpadukoB pyHKINN U U3yUEHUS UX
CBOMCTB. 3HAKOMMTbHCS C UCTOPHUEM
pa3BUTHSL MATEMaTUKU




HpaKTI/I‘leCKI/IC 3aHATUA

Tema 24. Coaep:xanue JeKIHH

Tpuronomerpn | TpuroHoMmerpuueckue GyHKIIUU, KX CBOWCTBA U Tpaduku. [Tpumepsr OnepupoBarh NOHATHEM

YyecKHne TPUTOHOMETPUUECKUX HEPABEHCTB nepuoandeckast pynkuus. CTpouTh,

(pyHKuMu U uX aHAJIM3UPOBaTh, CPABHUBATH IpapuKu

rpaguxu. TPUTOHOMETPUYECKUX (DYHKIUH.

Tpuronomerpu DopMyJIHPOBATH U UILTIOCTPUPOBATH

YyecKHne rpaduuecKy CBOMCTBA

HepaBeHCTBa TPUTOHOMETPUUECKUX (YHKITHIA.
Pewmats nmpocreiimue
TPUTOHOMETPUUECKHE HEPABEHCTBA.
Hcnonb3oBathk rpaduku 1 peIICHUS
TPUTOHOMETPUUECKHX HEPABEHCTB.
Hcnonb3oBate U(POBBIE pecypehl
JUTsl TOCTPOCHMS TpadUKOB HyHKIIUHA
Y U3y4YCHUS UX CBOMCTB

[IpakTudeckue 3aHATH
Tema 25. Conep:xanue JeKuuu




[IpousBoanas.
[Ipumenenue
MIPOU3BOAHOMN

HenpepsiBHble pyHKIMU. MeTO HHTEPBAIOB JJIs pEIIEHUS] HEPABEHCTB.
[IpousBonnas ¢pyHkuuu. ['eomerpruueckuil 1 GU3NYECKUN CMBICTT
npousBogHOU. [IpousBoaHbIe aneMenTapHbIX GyHKUMi. [Ipon3BoaHas
CYMMBI, IPOHU3BEICHUS, YacTHOTO (pyHKIHA. [[puMeHeHne mpon3BOJHOM K
UCCIIeI0BaHMIO (DYHKIMI HAa MOHOTOHHOCTB U 3KCTpeMyMbl. Haxoxienue
HauOO0JIBIIEr0 ¥ HAUMEHBIIETO 3Ha4eHUs (PYHKLUU Ha OTPE3KeE.
[TpumeHeHre NPOM3BOAHOMN U1 HAX0XKICHUS HAWTYYILEero PEIEHUs B
IPUKIAJHBIX 3a7a49ax, Ul ONPEAEICHU CKOPOCTH MPOLIECCa, 3aJaHHOTO
dbopmynoit unu rpadhukom

OnepupoBarh NOHATUSIMU:
HemnpepbIBHASE PYHKINS; TPOU3BOIHAS
¢yukuuu. Mcnonp3oBarthb
TCOMETPUUYSCKHUIN M (PU3HIECKUI
CMBICJI IPOU3BOHOM JIJIst PEILICHUS
3amad. HaxoauTe mpou3BoOgHbIE
ANIEMEHTAPHBIX (PYHKIIHIA, BEIYUCIISTH
MIPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
gacTHOTO QyHKIMi. Mcrmonb30Bath
MIPOU3BOAHYIO ISl UCCIEA0OBaHUS
(yHKIIUU Ha MOHOTOHHOCTh U
JKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThI
HCCIIEI0OBAaHUS K TIOCTPOEHUIO
rpacdukoB. [IpuMeHsITh MTPOU3BOIHYIO
JUTSL HAXOXKACHUS HAWTYUIIero
penieHus B MPUKIAJHbIX, B TOM YHCIIE
COLIMAJIbHO-I)KOHOMUYECKUX, 3a1a4ax.
3HAKOMUTHCS C UCTOPUEHN Pa3BUTHUSA
MaTeMaTHYeCKOr0 aHallu3a

[IpakTyeckue 3aHATUA

Conep:xxanue JeKuuu




Tema 26.
Hurerpan u ero

[TepBooOpasnas. Tabnuia nepBooOpa3HbIX. MIHTErpasn, reoMeTpuuecKuii u
du3nUYecKuii CMBICT HHTETpaja. Beraucienue naTerpaia mo Gopmyiie

OnepupoBath MOHATHIMHU:
nepBooOpasHasi, uurerpai. Haxonurtop

IIPUMECHEHHUS Hrrorona—Jleitbuuia NepPBOOOPA3HBIE AIEMEHTAPHBIX
(GYHKIHN; BEIYUCIISATH HHTETPAJ TI0
dbopmyne Hetorona—JleitOnuma.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHUS
MaTEMaTHYECKOTr0 aHAJIN3a

[TpakTueckue 3aHATHA

Tema 27. Coaepixanue JJeKIHA

Cucremst CucreMbl TMHEWHBIX YpaBHEHUH. Penienre npukiagHbIX 3a7a4 ¢ MOMOIILBIO OnepupoBaTh NOHATUIMU: CUCTEMA

YpaBHEHUH CUCTEMBI JIMHEHHBIX ypaBHEHUN. CUCTEMBI M COBOKYITHOCTH LIEJIBIX, JIMHEHHBIX YPAaBHEHUN U €€ PEILICHUE.

palMOHAIBHBIX, UPPALIMOHATIBHBIX, IOKA3aTEIbHbIX, JIOrapU(PMUIECKUX Hcnonp30BaTh CUCTEMY JTMHEWHBIX

ypaBHEHHI U HepaBeHCTB. Mcnonp3oBanue rpaduKoB QyHKIHHA 115 YPaBHEHUU U1l pELLECHUs

pelleHus ypaBHEHHI U cucteM. [[pumMeHeHne ypaBHEHH, CUCTEM U MpakTU4YeCKuX 3a1a4d. Haxonuts

HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a]a4 U 3a]1a4 U3 pa3Iu4HbIX pELIEeHNs IPOCTENIINX CUCTEM U

oOyacTell HayKu U peabHOM KU3HU COBOKYITHOCTEW palliOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.
Hcnonp3oBate rpaduku GyHKIHMHA 115
pelleHns ypaBHeHu. MoaenupoBarb
peaJIbHbIE CUTYyallUH Ha SI3bIKE
anreOpbl, COCTABIIATh BBIPAXKEHUS,
YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI
II0 YCJIOBHIO 3a/1a4M, UCCIIEI0BaTh
MIOCTPOEHHBIE MOJIENIN C
MCIOJIb30BaHUEM alnapaTa ainreopsl

[IpakTyeckue 3aHATUA

Tema 28. Conep:xanue JeKIIUA




Harypanbsnsie u
LeJIbIe YHCIa

HaTypaJ'IBHLIe M OCJIbIC YHMCJIa B 3aJa4ax U3 peaHBHOﬁ KHU3HU. HpI/I3HaKI/I
JACIINUMOCTHU LOECJIbIX YUCCIT

OHepI/IpOBaTB INOHATUAMMU:
HaTypaJIbHOC YUCJI0, LICJIOC YHUCIIO.
Hcnonb3oBaTh MpU3HAKU JCIIUMOCTU
LECJIBIX YUCEII, PA3JIOKCHUC YHCJia HA
MMPOCTBIC MHOKUTCIIN AJII PCUICHU A
3aga4

[IpakTyeckue 3aHATUA

Tema 29. Coaepxanue JJeKIHA Pemate nmpuknagHbie 3a1a4u U3

[ToBTOpEHME, OcCHOBHBIE TOHATHS Kypca aJireOpbl M Ha4aJl MAaTEMaTUYECKOTO aHaJn3a, pa3IUYHBIX 00J1acTel HAYKU U

000011IEHHE, 000011IeHNE U CUCTEMATH3AINS 3HAHUIA pEeabHOM JKU3HH C TTIOMOIIIBIO

CHCTEMAaTH3alHs OCHOBHBIX TIOHSITHI Kypca anreOpsl U

3HaHUH HayaJl MAaTEeMaTUYECKOTO aHaJIN3a.
Bri6upaTh onTuManbHbIE CITIOCOOBI
BbIuciaeHud. Mcronb30BaTh 11l
perieHus 3a1a4d ypaBHCHHUS],
HEPaBEHCTBA U CUCTEMbI ypaBHEHUH,
cBolicTBa (QyHKIMH 1 rpad)uKOB

IIpakTrueckue 3aHATUS
Tema 30. Conep:xanue JeKIIUA

Tena BpameHus

Cdepa u map: ueHTp, paanyc, AMaMeTp; IO NOBEPXHOCTHU CPEpHI.
B3anmuoe pacrnionoxenue cdepsl U INIOCKOCTH; KacaTellbHask INIOCKOCTh K
cdepe; momaab chepsl. M3o0paxenue chepsl, mapa Ha IUIOCKOCTH.
Ceuenns mapa. Lnnuaapuyeckas HOBEpPXHOCTh, 00pasyromue
IIMJTMHPUYECKON TIOBEPXHOCTH, OCh IWJIMHAPHYECKOI MOBEPXHOCTH.
IMunuaap: ocHOBaHMS U OOKOBas TOBEPXHOCTb, 00pa3yIomIas 1 0Ch;
Tonta > OOKOBOM M MOJHOM MOBEpXHOCTH. V300pakeHue MUITHHIPA Ha
wiockoctu. PazBéprka nummuapa. CedeHus IHHPA (IIOCKOCTHIO,
napauIeIbHON HITH NEPICHINKYIISIPHOIN OCH IIMIIHHIPA)

Konnueckas IOBCPXHOCTD, 06pa3y10mI/Ie KOHHUYECKOM MMOBEPXHOCTH, OChb U

AKTyanu3upoBath (akThl U METOIbI
TUTAHUMETPHH, PEJICBAHTHBIC TEME,
NPOBOANTH aHaNOTHHU. [laBaTh
orpeneneHus cepsl U mapa, ux
LIEHTpa, paauyca, IMamMmeTpa.
Omnpenensats chepy kKak Gurypy
BpalIeHUs OKpYy>KHOCTH. MccnenoBarh
B3aUMHOE PACIOJI0KEHHE ChEephI U
TUIOCKOCTH, IBYX cep,
WILTIOCTPUPOBATH 3TO Ha YEPTEXKaX U
pucyHkax. @opmynupoBarb




BEpILMHA KOHUYECKON NOBEpXHOCTH. KOHYyC: OCHOBaHME U BEPILIMHA,
oOpa3yromias U ocb; miomaab OObSICHATh, KAKOE TEJI0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 3JIeMeHThI. M3ydaTh, 0OBSACHATH, KaK MOTYYHUTh
KOHYC ITyTEM BpallleHUs IPSIMOYTOJIbHOIO TpeyroiabHuKa. [lnomans
OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3yroiue 1
BBICOTA; OCHOBAaHMsI 1 OOKOBast MIOBEPXHOCTh. M300pakeHne KoHyca Ha
iockocT. Pa3pépTka konyca. CedyeHust KoHyca (III0CKOCTbIO,
napajuleIbHOM OCHOBAHHUIO, M INIOCKOCTBIO, IPOXOAIIEH Yepe3 BEPIIMHY

Kom0Ounanus ten BpaieHus: ¥ MHOTOrpaHHUKOB. MHOTOrpaHHUK,
OTMCaHHBIN 0K0JI0 cepbl; chepa, BIUCAHHAS B MHOTOTPAaHHUK WIIH B TEJIO
BpalIeHUs

OnpeIeJIeHUE KacaTeIbHON
IUIOCKOCTH K cepe, CBOMCTBO U
MPU3HAK KacaTeIbHOMN IIOCKOCTH.
3HAKOMUTHCS C T€0/IE3UIECKUMU
TUHUSAMU Ha chepe

OOBSCHATD, YTO HA3BIBAIOT
UUJIUHAPOM, Ha3bIBATh €TO 3JIEMEHTHI.
N3yuatk, 00BACHITH, KaK MOTYYUTh
UUJUHAP MyTEM BpalleHUs
MPSIMOYTOJIbHUKA. BHIBOIUT,
UCIOJIb30BaTh (hOPMYJIBI TSt
BBIYUCIICHUS TUTOIIAAN OOKOBOM
MOBEPXHOCTU UUIUHApPA. N3yuaTs,
pacro3HaBaTh pa3BepPTKY LUIHH/PA.
N306paxaTh HMIUHAP U €T0 CeYCHUS
MJIOCKOCTBIO, TPOXOISIIEH Yepe3 ero
OCh, TApAJUICIHLHON WIN
MEePIECHANKYISIpHOM ocu. HaxoauTe
IUTIOIIAIN PTUX CEUCHUM.
MopenupoBaTh peajibHbIE CUTYaIUN
Ha s13bIKE T€OMETPUH, UCCIIEI0BATH
MOCTPOEHHBIE MOJIENU C
HCIIOJIb30BAHUEM I'€OMETPUUECKUX
MOHSITAN

OOBACHATD, KaKOE TEJIO Ha3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €ro
aneMeHThl. 3ydarh, 00BACHATH, Kak
MOJIYYUTh KOHYC IyTEM BpalleHUs
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €T0 CeYCHUS
IIJIOCKOCTBIO, MPOXOISIIEH Yepes3 OCh,
Y IUJIOCKOCTBIO, MEPIIECHIUKYJIISIPHOU K




ocu. M3yuatp, pacrio3HaBaTh
pa3BEPTKY KOHyca. BoIBOIUTS,
UCIOJIb30BaTh (hOPMYJIBI IS
BBIYMCJICHMS TIOMAaN OOKOBOM
MOBEPXHOCTU KOHyca. HaxoauTe
IJTOIIAAN CEYEHUM, MPOXOISIINX
yepe3 BEpIIMHY KOHYCa WIH
MEePIEHINKYIISIPHBIX €70 OCH.
OOBACHATH, KAKOE TEJIO Ha3bIBACTCS
yce4EHHBIM KOHYcOoM. M3y4aTs,
OOBSICHATH, KaK €ro MOJYYUTh MMyTEM
BpalIeHUs IPSIMOYTOJIbHON TpareIuu.
BriBoaUTh, IPUMEHATH HOpMYITY AJIs
BBIYKCIICHHMS ILJIOMIAaN OOKOBOI
MOBEPXHOCTH YCEUYEHHOTO KOHYyCa
AKTyanu3upoBath (HaKThl 1 METO/IbI
[JIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH aHanoruu. Pemare
CTEPEOMETPUUYECKHUE 3a0auH,
CBSI3aHHBIE C T€JIAMU BpAILCHUSA,
MOCTPOEHUEM CEYEHUM TEJT BPAILICHUS
C KOMOWHAITUSIMU TeJl BpAIleHUS 1
MHOTOTPAHHUKOB Ha HAX0XKICHUE
F€OMETPUUYECKHUX BEJINYHUH.
Hcnonb30Bath Npu peiieHun
CTEPEOMETPUUYECKUX 3a/1a4
MJIAHUMETPUIECKUE (DAKTHI U METOJIBI
3aJla4M Ha BBIYKCIICHHUC U
JI0Ka3aTebCTBO. MOIeTUpOBATh
peanbHbIe CUTYallMU Ha SI3bIKE
r€OMETPHUH, UCCIIEIOBATh
MMOCTPOEHHBIE MOJIEU C




HCIIO0JIb30BAaHUEM I'€OMETPUUECKUX
HOHITHI

[IpakTyeckue 3aHATUA

Tema 31.
O0BEMBI TEI

Conep:xanue JeKIUN

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenn. O0bEM HMITHHIIPA,
koHyca. O0BEM 1rapa u miomaab cheps

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLICHUS MEXTY TUIOIIAAIMU
NOBEpPXHOCTEH, 00BEMaMU IOJJOOHBIX TeI

AKTyanu3upoBaTh (PaKTbl U METObI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTH aHAJIOrMH. BeIBOAUTS,
HCTIOB30BaTh POPMYIIBI 00BEMOB:
IIPU3MBL, WIMHIPA, TUPAMHUJBL,
KOHYCa; yCEYEHHOW MUpaMU/Ibl U
yCE€UYEHHOro KoHyca. Pemars
CTEpPEOMETPUUECKHE 3a1a4H,
CBSI3aHHBIC C BBIYMCICHUEM 00BbEMOB.
@opMyIMpPOBATH ONIPEACIICHHUE
11apOBOT'0 CErMEHTA, IIAapOBOTO CII0s,
IapOBOTO CEKTOPA.

[TpumensaThH hopMyIIbl 115t
HAXO0XJICHUS 00BEMOB IIAPOBOTO
CETMEHTa, apoOBOT0 CEKTOpa
Pematp crepeoMerpuueckue 3aaum,
CBsI3aHHBIC C 00BEMOM IIapa u
iomazasio chepsl. MonenupoBath
pEaJIbHBIC CUTYyalluH Ha SI3bIKE
reOMETPHH, UCCIIEN0BATD
ITOCTPOEHHBIE MOJICIIN C
HCII0JIb30BAaHUEM T€OMETPUUYECKUX
MOHATUN. AKTyaTu3upoBaTh (HAKTHI U
METO/1bl IJIAHUMETPUH, PEIICBAHTHBIC




TeMe, IPOBOIUTH aHAJIOTHH. Pemath
CTepEOMETPUICCKUE 3a/1a4H,
CBSI3aHHBIE C COOTHOIIICHUEM
00BEMOB 1 TTOBEPXHOCTEH TI0TOOHBIX
TEJ B IPOCTPAHCTBE. MOIEIMpOBaTh
peasibHbIC CUTYallid Ha S3bIKE
TE€OMETPHH, UCCIIETOBATh
MOCTPOCHHBIC MOJICITH C
UCTIOJIb30BAHUEM T€OMETPUICCKUX
TTOHSITUM

[IpakTyeckue 3aHATUA

Tema 32.
Bexkrops!l n
KOOpJUHATHI B
IIPOCTPAHCTBE

Conep:xanue JeKIIUA

BekTop Ha m10CcKOCTH U B TpocTpaHcTBe. CII0KEHNE U BBIYUTAHHE
BEKTOPOB. Y MHOKEHHME BEKTOPa Ha 4nci0. PasnoxkeHne BEKTOpa 1o TpEM
HEKOMIUTaHapHBIM BekTopaM. IIpaBuio napamienenunena. Pemenne 3anay,
CBSI3aHHBIX C IPUMEHEHUEM IIPAaBUII ACHUCTBUN C BEKTOPaMHU.
[TpsimoyronbHas cucTeMa KOOPAMHAT B MpocTpaHcTBe. KoopanHaTel
BekTopa. IIpocrelimue 3a1auu B KOOpAUHATAX. YTOI MEXIY BEKTOPaMU.
CkaysipHO€E TPOU3BEICHNE BEKTOPOB. BBIUNCICHNE YTII0B MEXKAY MIPSIMBIMU
U TI0CKOCTSIMU. KOOpIMHATHO-BEKTOPHBII METO/ IIPH PELIEHUN
TEOMETPUYECKHX 3a]a4

AKTyanu3upoBaTh GaKkThl U METOIbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OnepupoBaTh NOHATHEM BEKTOP B
npoctpaHcte. DopMynupoBaTh
IIpaBWJIO MapajuieenuIena npu
CJI0’)KE€HUHU BEKTOpOB. CKIIa/1bIBaTh,
BBIUUTATh BEKTOPBI, YMHOKATh
BEKTOp Ha yucio. M3yyaTb OCHOBHBIE
CBOMCTBA 3TUX omnepauui. /[aBath
onpeesaeHue NIpsIMOYroJIbHON
CUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE.
BrIpazutb KoOpAMHATHI BEKTOpA
4yepe3 KOOPIAMHATHI €70 KOHIIOB.
BriBoauTh, HCTIOIB30BaTh GOPMYITY
JUIMHBI BEKTOpPA U PACCTOSHUS MEXIY
TOYKaMHU. BeIpaxaTs ckaisipHOe
IIPOU3BE/IEHNE BEKTOPOB YEPE3 UX
KOOPJMHATHI, BBIYUCIIATH YIOJ MEXKIY
JBYMsI BEKTOpaMH, IBYMsI IPSIMBIMH.




Haxonute yromn mexay npsamou u
IIJIOCKOCTBIO, YTOJI MEXKY ABYMS
IUIOCKOCTSIMU aHAJIMTUYECKUMHU
MeToAamMu. BBIBOANTS, HCIIOIB30BATh
(bopMyiTy pacCTOSHUS OT TOYKHU 10
IJIOCKOCTH

HpaKTI/I‘leCKI/IC 3aHATUA

Tema 33. Coaepsxanue JJeKIHH Pemate mpocTeiinue 3agaumn Ha

[ToBTOpeHue, OcHoBHbIe GUTYPBI, PaKThI, TCOPEMBI Kypca IJIaHUMETPUH. 3a1a9u HAXO0XJICHUE JJIMH U YTIIOB B

0000mIeHNE 1 TJIAHUMETPUH B METOJIbI X perteHus. OCHOBHBIC (PUTYPHI, (haKTHI, reoMeTpuUIecKuXx purypax,

CHUCTEMATH3ALUS | TEOPEMbI Kypca CTEPEOMETPHUU. 3a1a4l CTEPEOMETPUU U METOJIbI UX pUMEHSITh TeopeMy [ludaropa,

3HaHUU penieHus TEOPEMBI CHHYCOB U KOCHHYCOB.
Haxonuts miomans
MHOTOYTOJIbHUKA, KpyTa.
Pacnio3naBate mogo6HbIe GUrypsl,
HAXOJUTh OTHOLIEHUS IJIUH U
mowmanen. Mcnons3oBaTts npu
pEILICHNUN CTePEOMETPUUYECKUX 3a/1ad
(hakKThl U METO/IbI IJITAHUMETPUU

[IpakTyeckue 3aHATUA
Tema 34. Conepxanue JeKIIUA OcBauBaTh MOHITHE




MaremaTtuyecko
€ OXKHUJaHUe
CIIy4alHON
BEIIMIUHBI

[Ipumepbl mpuMeHEHUS MATEMAaTUYECKOTO OKHIaHus (CTpaxoBaHue,
aorepest). MaTemaTuyeckoe 0KHIaHuEe CYMMBbI CITy4YallHbIX BEJIMYUH.
MartemaTHueckoe 0KUAaHUE TEOMETPUUECKOTO 1 ONHOMHAIIEHOTO
pacnpeneneHui

[IpakTrueckue 3aHATHS

MaTeMaTUYECKOT'0 OKHIaHHS.
[TpuBOIUTE ¥ 0OCYXIATh TPHUMEPHI
MIPUMEHEHUS MAaTEMaTHIYECKOTO
OKHAaHUA. BeMUCIITE
MaTeMaTUYeCKOe OKHIaHHE.
Hcnonp30BaTh MOHITHE
MaTeMaTUYEeCKOT'O OKUIaAHHS U €T0
CBOICTBA IIPU PELICHUH 3a7a4.
Haxoauts no u3BectHbIM (hopmyrnam
MAaTEMaTHYECKOE 0)KUAAHUE CYMMBI
CIy4alHbIX BeMU4YUH. Haxoaute o
W3BECTHBIM (hopMyIamMm
MaTeMaTUYEeCKUEe OKUTaHUs
CITy4yalHBIX BEJIMYMH, UMEIOIINUX
T€OMETPUYECKOE U OMHOMHAIIBHOE
pacnpeeseHus

Tema 35.
Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE
CIIy4aitHOM
BEJINYUHBI

Conep:xanue JeKuuu

Jucnepcus 1 cTaHAapTHOE OTKJIOHEHUE. Jlucrepcun reoMeTpuyeckoro u
O6uHOMHANBHOTO pactpeaencHus. [Ipaktiuueckas paboTa ¢ HCIOIB30BaHUEM
3JIEKTPOHHBIX TaOJIHIL

[IpakTrueckue 3aHATHS

OcBauBaTh NOHATHSA: JUCIIEPCHUS,
CTaHJApPTHOE OTKJIOHEHUE CIIy4aiiHOU
Bean4HuHbL. HaxonuTe nucnepcuro no
pactpenenenuro. Haxoaurs no
M3BECTHBIM (POPMYJIaM JAUCHIEPCUIO
reOMETPHUUECKOr0 U OMHOMHUATBHOTO
pacmpeneneHus, B TOM YHCIIE B XOA€
MPAaKTUYECKON pabOTHI C
HCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIAILL

Tema 36.
3aK0H OOJIBIINX
yucel

Conepxanue JeKIIUA

3akoH OonpIIMX yucen. BEIOOpOUHBIH METO UCCIIEOBAHUIA.
[pakTryeckas padboTa ¢ UCTIOIB30BAHUEM 3JIEKTPOHHBIX TaOIHIT

HpaKTI/I‘leCKI/IC 3aHATUA

3HAaKOMUTbHCA C BBIOOPOYHBIM
METOOM HCCIEI0BAHUS
COBOKYIIHOCTH JIaHHBIX. MI3yyats B
X0/I€ MPAaKTUYECKON paboThI €
HCIOJIb30BAHUEM 3JIEKTPOHHBIX




Ta6J'II/II_I MMPUMCHCHUC BLI6OpOLIHOFO
MCTOJa UCCIICAOBAaHHUA

Tema 37.
HenpepriBHbIe
CIIy4JaitHbIe
BEJIMYUHBI
(pactipenencHus)

ConeprkaHue JICKIIUH

[IpuMepsl HEPEPBIBHBIX CIy4YalHbIX BeIUYUH. OYHKIUS IIJIOTHOCTU
pacnpeneneHus. PaBHOMEpHOE pacpeesIeHne U €ro CBOMCTBA

HpaKTI/I‘leCKI/IC 3aHATUA

OcBauBaTh NOHATHS: HENIPEPHIBHAS
Cly4aiiHas BEJIMYMHA, HEITPEPHIBHOE
pacripeaenieHne, GyHKIUS TUIOTHOCTH
BEPOATHOCTH. [ IpuBOAUTH pUMEPHI
HEMPEPBIBHBIX CITyYaHBIX BEITUYHUH.
HaxoauTh BEpOsSTHOCTH COOBITH TIO
JTaHHOUM (YHKIIUU TIJIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOIO PaCIpeIeIICHHs

Tema 38.
Hopmanbnoe
pacnpeneneHue

CopepxaHue JEKIIUU

3aa4u, NIpUBOJALINE K HOPMAJIbHOMY pacnpeaeneHuto. yHkuus
IUIOTHOCTH M CBOMCTBA HOPMAJILHOTO pactnpenenenus. [Ipakrnueckas
paboTa ¢ UCIIOIB30BAHUEM DJICKTPOHHBIX TaOJIHIL

[IpakTrueckue 3aHATHS

OcBauBaTh NOHATHSA: HOPMaJIbHOE
pacnpenenenue. Beiaensats mo
OIMCAHUIO CIy4YailHbIC BEJIMUUHBL,
pacnpenes€HHbIe 10 HOPMAJIBHOMY
3aKkoHy. [IpuBoauTE MpuMeEpSHI 33124,
MIPUBOAAIINX K HOPMAJIbHOMY
pacnpenenennto. Haxonurs
YHUCIIOBBIE XapaKTEPUCTUKU
HOPMAaJIbHOTO PAacIpeAeICHuUs 110
U3BECTHBIM Qopmyiam. Pemats
3a]1a4M, CBA3aHHbIE C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOTO
pacnpeneseHnii, B TOM YHUCIIE C
HCIIOJIb30BAaHUEM JJIEKTPOHHBIX
TadJIUIL

Tema 39.
[ToBTOpEHHUE,

ConeprkaHue JIEKIIUH

HpeI[CTaBJ'IGHI/Ie JaHHBIX C IOMOIIBIO Ta6J'II/III " JuarpamMm, onucarciibHas

[ToBTOPSTH N3yUEHHOE U
BBICTPAauBaTh CUCTEMY 3HAHUN




000011EeHNE U
CUCTEMATH3AIs
3HaHUH

CTaTHCTHKA, OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMH,
BBIUHCJICHUE BEPOSITHOCTEH COOBITHH ¢ MpUMEHEHHEM (POpMYIT 1
rpaduueckux MeToAoB (KOOpAMHATHAS MpsiMasi, IEPEBO, IUarpaMmma
Diinepa), cirydaifHble BETUYUHBI U PACIPEICIICHUS, MATEMaTHUECKOE
0KUJAHUE CIIy4YalHOU BEJIMYMH

[IpakTyeckue 3aHATUA 1
[IpomexyToyHas aTTecTanus 12
Bcero 296




4 YCJIOBUSI PEAIM3AIIMMA YUEBHOI'O IIPEIMETA VIIL.04
MATEMATHKA

4.1 TpeOoBaHUA K MATEPUATIBLHO-TEXHUYECKOMY 00ecre4YeHnI0
Peanuzauus yue6Horo npeamera YI1.04 Matematuka TpedyeT Hamuuus
KaOWMHeTa MaTeMaTUKH - yueOHas ayauTOpus Uil POBEACHUS 3aHITHIM
JIEKIIMOHHOTO TUIIA, TPAKTUYECKOTO TUIIA, FPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTallUi, TEKYIIETO KOHTPOJISI U IPOMEXKYTOYHOM aTTECTALUH.

O6opynoBanue yueOHOTO KaOMHETa: KOMIUIEKT yueOHOU MeOenu:
— pabouee MecTo penoaaBaress (CTo, CTyn);
— pabouune MecTa 00ydarouuxcs (CTOJbI, CTYJIbs)

Harnsigasie cpenctBa o0ydeHus:

— KOMIUIEKT Tabnui « Anredpa u Hauana aHanu3a; [[pouszBogHas u
NepBOOOpa3Has;

— Ttabmuna «OCHOBHBIC TPUTOHOM. ToXkaeCTBaY, «DOPMYIIBI COKPAIICHHOTO
yMHOXEHHs», «Crepeomerpusy QopMyIibl U TpaduKmy

Texnuueckue cpeacTBa 00ydeHHUS:

— wmynsTuMenua-npoektop Infocus IN114 x Full 3D;

— okpad HacteHHbl Lumien Eco Picture Mftte White;

— TepPCOHAJIBHBIA KOMIBIOTEP C YCTAHOBJICHHBIM MPOTPAMMHBIM
o0ecrnieueHrneM, MOIKIIOYCHHBIN K ceTr IHTepHeT

Kabuner maTeMatuku

O6opynoBanue yueOHOTO KaOMHETa: KOMILIEKT y4eOHON MeOeu:
— pabouee MecTo npernojaBaress (CToi, CTy);
— paboune Mecta 00yJaromuxcs (CTONbI, CTYJIb)

Harnsigaeie cpeacTBa 00yueHus:
— Tabmnuia aem. @opMyJibl COKpalieHus yMHOKeHUs; OCHOBHBIE TPUTOHOM;
ToxnecrBa

4.2. IlepeyeHb HOPMATHBHBIX NPAaBOBbLIX [IOKYMEHTOB, OCHOBHOW H
JAOMOJIHUTEJbHONW Y4eOHOH JIMTEpPaTypbl, HEO00XOAUMON [JIs1 OCBOEHMS
yueOHoro npeamera YII.04 Maremaruka

HopmaTuBHO- NpaBOBbIE JOKYMEHTHI

- ®denepanbhblii 3akoH 0T 29.12.2012 Ne 273-®3 "O6 obpazoanuu B Poccuiickoit
Oenepauun';

- Ilpukaz 06 yrBepxknenuu ®I'OC CIIO mo mpodeccun 09.01.04 Hanamgumk

amnmapaTHbIX M TPOTPaMMHBIX CPEACTB HMH(POKOMMYHUKAIMOHHBIX CHUCTEM OT

11.11.2022 Ne9635;


https://login.consultant.ru/link/?req=doc&base=RZB&n=451871&dst=768

- Ilpukaz MwunoOpHayku Poccum ot 17.05.2012 No 413 "OO yTBEpXIAeHUU
denepanbHOrO TOCYAAPCTBEHHOIO0 00pa30BATENBbHOIO CTaHAApTa CpPEIHEro OOIero
obpazoBaHus";

- Ilpukaz Munnpocsenienusi Poccun ot 18.05.2023 Ne 371 "OO6 yTBepkaeHUU
dbenepanbHOI 00pa3oBaTEILHON MPOTPAMMBbI CpeIHEro 00IIero oopazoBaHus';

- Ilpukaz Munnpocseuienusi Poccun ot 24.08.2022 Ne 762 "OO6 yTBepKIeHUU
[lopsinka opraHu3alMd W OCYUIECTBJIEHHS OOpa3oBaTENbHOM JEATEIBHOCTH IO
00pa3zoBaTeILHBIM MTPOTpaMMaM CpeaHero npodeccuoHaIbHOTr0 00pa3oBaHus";

- [Tucbmo Munnpocsemenuss Poccun ot 01.03.2023 Ne 05-592 "O nanpaBiieHuun
pekomeHaanui" (Bmecte ¢ "PekoMeHmamusMu MO peanu3alu CpeaHero oOIero
oOpazoBaHMsl B TMpeaenax OCBOEHHS 00pa3oBaTeNbHONM MPOrpaMMbl CPEIHETO
npodeccuoHabHOTO 00pazoBaHus");

- [Ipuka3z Munnpocsemenust Poccuu ot 01.02.2024 Ne62 "O BHECEHUN U3MEHEHUN
B HEKOTOpble mpuKa3bl MuHHCTEepcTBa mpocBelieHus Poccuiickon @Penepanuu,
Kacamommecs: QeaepaabHbIX 00pa30BaTENbHBIX MPOTPAaMM OCHOBHOTO  OOIIETO
00pa3oBaHus U cpeHero odiero oopazoBaHus';

- Ilpukaz MunnpocBemnienus Poccun ot 21.02.2024 Nell9 "O BHecenun
n3MeHeHni B npwioxkeHnuss N 1 m N 2 k npukazy MuHHCTEpCTBAa MNPOCBEIICHUS
Poccuiickoit ®@epeparuun ot 21 centsiops 2022 r. N 858 "OO yTBepxKaeHUH
dbenepanbHOTO NEpeUHsl y4eOHUKOB, TOMYIIEHHBIX K UCIOIb30BaHUIO TIPU peaITu3aiuu
UMEIOIINX FOCYIapCTBEHHYIO aKKPEAUTAIIUIO 00pa30BaTeIbHBIX TPOrpaMM HauyaIbHOTO
00111eT0, OCHOBHOIO OOIIETro, CpPeIHEero oO0Iero oOpa3oBaHUS OPTraHU3ALMSIMU,
OCYILIECTBIISIOMIUMHU 00pa30BaTEIbHYIO JCSITEIBHOCTh U YCTAHOBJICHUS MPEAEIbHOTO
CpOKa MCIOJIb30BAHUS UCKIIOYEHHBIX YUeOHUKOB";

OcHoBHas IuTEpaTypa:

1. Anmumos 1. A., Konsarun 1O. M., TkauéBa M. B. u aip. Maremartuka: anreOpa
M Hayaja MaTeMaTH4YeCKOro aHaiu3a, reoMerpus. AnreOpa W  Hayaia
Marematudyeckoro anammsza 10-11 kmacc. ba3oBwiii u  yriiyOnaE€HHBINR YpPOBHH.
DnekTpoHHas ¢popma yueOHHKaA.

2. Artanacss JI.C., byty3oB B.®., Kagomues C.b. u np. Maremaruka: anredpa
Y Hayajla MaTeMaTHU4eCKOro aHainusa, reometpus. ['eomerpus. 10-11 kmacc. bazoseiit
U yriyOn€HHBIA ypOBHU. DIIEKTPpOHHAs (hopma yueOHUKa.

JlonoJHuTEIbHbIE HCTOYHUKMU:
1. Hanunrep, Buxktop AnekceeBuu. ['eomeTpusi: MiIaHUMETPUYECKUE 3aJla4d HA
noctpoenue : Yueonoe nmocooue s CIIO / lanmunrep B. A. - 2-e uzn. - Mocksa :
NzparensctBo FOpaiit, 2019. - 155. - (IIpodeccuonanpHoe o6pa3oBanue). - ISBN
978-5-534-04836-0 : 429.00.
URL: https://www.biblio-online.ru/bcode/438906

4.3 IlepeyeHb NPOrpaMMHOIo obecneyeHmsi, NpodeccHOHATBHBIX 0a3
JAHHBIX, UH(GOPMALIMOHHBIX CNIPABOYHBIX CHCTEM pecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKANINOHHOU ceTH « UHTEepHET», HEOOXOAUMBIX
1Jis ocBoeHus yueOHoro npeamera YII.04 Maremaruka


https://login.consultant.ru/link/?req=doc&base=RZB&n=426546&dst=4
https://login.consultant.ru/link/?req=doc&base=RZB&n=436600&dst=100022
http://www.biblio-online.ru/bcode/438906

http://catalog2.vgasu.vrn.ru/MarcWeb2- 31eKTpOHHBIN KaTaaor OUOIHMOTEKH
BI'TY
http:// www.iprbookshop.ru/.-anexkTpoaHo—Oudaunoreuynas cucrema IPRbooks

https://ege.sdamgia.ru/ - oOpa3zoBaTeIbHBIA MOPTal IS TOATOTOBKH K
9K3aMeHaM
https://adv.informika.ru/— Enunas xomnexkuuu [ludpoBsix o0pa3zoBaTeNbHBIX
pecypcoB

https://rus-math.slovaronline.com/ - MaTeMaTuyeckas SHUMUKIONEINS
http://www.ug.ru/— « Yautenbckas razera
http://www.school.edu.ru/ — Poccuiickuii o0pa3zoBaTeabHbIi MOPTA
http://pedsovet.org/— Becepoccuiickuii aBryCTOBCKUM NEACOBET
http://1september.ru/razera — «IlepBoe ceHTAOPs»

4.4. OcodennocTu peaanzanuu ydeonoro npeamera YI1.04 Maremaruka
NSl 00y4alIIMXCl M3 YHCJIa HHBAJMIOB H JIMI € OIrPaHUYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

Ilpu obyuenuu 1uy ¢ O02PAHUYEHHBIMU BOZMONICHOCMAMU 300DPOBbS,
npeoycmampueaemcsi UHOUBUOYAIbHbLU 2paghuk 00yueHusl.

Husanuovl u auya ¢ 02panuyeHHbIMU 03MONCHOCMAMU 300P08bsL 0becnedebl
NeYamubiMu U INeKMPOHHLIMU 0OPA308AMENbHLIMU  pecypcamu 8 @opmax,
a0anmupoBanHbIX K 02PAHUYEHUSIM UX 300POBbAL.

Hna  ocywecmenenus npoyedyp meKyujeco KOHMPOIs YCHesaemocmu u
NPOMEICYMOUHOU ammecmayuu 00y4arowmuxcs, co30armcs GoHobl OYEHOUHbIX
cpeocms,  adanmuposaHHvle Ol UHBAAUOO8 U JUY C  O2PAHUYEHHbIMU
BO3MONCHOCHAMU  300P06bsL U NO36OJAOWUE OYEHUMb OOCMUdNCEHUE UMU
3an1aHUpPOBAHHBIX 8 OCHOBHOU 0bpazosamenvHoll npozpamme
Pe3VIbmMamosoOyuenuss U ypoeHb CHOPMUPOBAHHOCMU B8CeX KOMNemeHYull,
3A5168IEHHBIX 800OPA308AMENbHOU NPOSPAMME.


http://catalog2.vgasu.vrn.ru/MarcWeb2-
http://www.iprbookshop.ru/.-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE
http://www.ug.ru/
http://www.school.edu.ru/
http://pedsovet.org/
http://1september.ru/%D0%B3%D0%B0%D0%B7%D0%B5%D1%82%D0%B0

5. KOHTPOJIb U OIEHKA JOCTHUXXEHUH PE3YJbLTATOB
OCBOEHUA YYEBHOTI'O IIPEJIMETA YII.04 MATEMATHUKA

JlocTikeHne JIMYHOCTHBIX PE3yJIbTAaTOB OIEHWBACTCS HAa KAYECTBEHHOM YpPOBHE
(6e3 ormeTkn). CHOpMUPOBAHHOCTD MPEAMETHBIX, METANIPEAMETHBIX, JIAYHOCTHBIX
yYMEHUH 1 3HAHUH OIEHNWBAETCS B 0auIax MpenoaaBaTesieM B MPOIIECCE BEITIOJTHCHUS
OCHOBHBIX BHJIOB YYEOHOW JEATETLHOCTH OOYYaronuxcs, TECTHPOBAHUS,
BBITIOJIHGHUST OOYYaIOIMMHUCS CaMOCTOSATEIBHOW paboThl, MO pe3yJbTaTaM
TEKYIIETO KOHTPOJIS ¥ TIPOMEKYTOYHOW aTTeCTaIlNH.

OneHka pe3yabTaToB

PesynbTarsl 00yueHus (hOpMBI 1 METOBI)

JIMYHOCTHBIE PE3YJIBTATEI -BBIMIOJIHEHUE  MPAKTHYECKHUX
1) rpaxmaHckoro BocmUTaHUS:  cHOPMHUPOBAHHOCTH 3a/laHUi Ha 3aHSTHSX;

IPaKIaHCKOU IO3MIMU O0YYaromIerocsi Kak akTUBHOro u | ~YCTHBIM OTPOC;
-CaMOCTOSITENIbHbIE Pa0OThHI;

- KOHTPOJIbHBIC pa6OTI>I;
-OK3aMCH

OTBETCTBEHHOT'O YJIeHa POCCHICKOTO oOrmiecTBa,
MpeACcTaBICHUE 0 MaTeMaTUYECKUX OCHOBax
(YHKIIMOHUPOBAHMSI  PA3UYHBIX  CTPYKTYp, SIBJICHHIA,
MpoIeayp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl H
JIpYroe), yMEHHE B3aMMOJEHCTBOBATh C COIMAIHHBIMH
WHCTUTYTaMH B COOTBETCTBHM C HUX QYHKIUSIMH H
Ha3HAYCHUEM;

2) TaTPUOTUYECKOTO BOCIHUTAHUA: CHOPMUPOBAHHOCTD
POCCHICKOM Tpa)XAAaHCKOW HWAECHTUYHOCTH, YBAXKEHUSA K
NpONUIOMY U HAaCTOSMIEMY POCCHICKOW MAaTeMaTHKH,
LIECHHOCTHOE OTHOLIEHHWE K JOCTHKEHUSAM POCCHUHCKHUX
MAaTEMaTUKOB M POCCUMCKOW MaTeMaTUYECKOM IIKOJIBI,
WCIONb30BAHUE OTUX JOCTWKEHUHW B JpPYrux HayKax,
TEXHOJIOTHX, chepax IKOHOMHUKH;

3) IOyXOBHO-HPABCTBEHHOTO  BOCIUTAHHUSA: OCO3HAHUE
IYXOBHBIX LEeHHOCTEH POCCHIICKOTO HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO
TOBEJICHUS, CBSI3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM
JOCTH)KEHUM HAyKU U JEATEIbHOCThIO YYEHOT0, OCO3HAHHE
JMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OyAyLIero;

4) 5CTETUYECKOTr0 BOCIUTAHUS: ICTETUUECKOE OTHOIICHHUE K
MHUpY, BKJIFOYAst 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peLIeHNH,
paccyXIeHHi, BOCIPUUMYMUBOCTh K MaTEMaTUYECKUM
acCreKTaM pa3JInNYHbIX BUIOB UCKYCCTBA;

5) ¢uznyeckoro BocmnuTaHus: CHOPMUPOBAHHOCTH YMEHUS
MIPUMEHATHh MaTEMAaTUYECKHUE 3HAHUS B UHTEPECAX 3I0POBOTO
u Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOUICHHE
K CBOEMY 3JI0pPOBBIO (3710pOBOE MHUTAHHE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, PETYISIpHAs




¢bu3nveckas akTUBHOCTH), (PU3UIECKOE COBEPIICHCTBOBAHHE
pu 3aHATHUAX CIOPTUBHO-03/I0POBUTEIILHON
NESITeIbHOCTBIO;

6) TPyZAOBOTO BOCIUTAHUSA: TOTOBHOCTb K TPYIY, OCO3HAHHE
LEHHOCTH TPYJOJII00Us, HHTEpEC K pa3InYHbIM cdepam
npodecCHOHANBbHOW  JESATETBbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOM M yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mpodeccnn © peaau3oBBIBATH COOCTBEHHBIC
KU3HEHHBbIE TIUIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO Ha
INPOTSDKEHUM BCEH JKU3HM, TOTOBHOCTb K aKTUBHOMY
YUYacTHIO B PELICHUU MPAKTUYECKHUX 3a]a4 MaTeMaTUYeCKOM
HaIpaBJIeHHOCTH;

7) DKOJOTHYECKOTO0 BOCHHUTAaHUS: C(HOPMHUPOBAHHOCTH
HKOJIOTUYECKOM KYJIbTYpbl, TOHUMAaHKE BIMSHUS COLIMATIBHO-
9KOHOMMUYECKUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHON U
COLIMAJIbHOW Cpelbl, OCO3HAHUE TIJI00AJIbHOTO XapakTepa
9KOJIOTMUECKUX MpoOJeM, OpHEHTaluss Ha NPUMEHEHHE
MaTeMAaTUYECKUX 3HAHMH Ui pELIeHHs 3aJadyB O0JIaCTH
OKpY’Karollel cpelibl, MIIAHUPOBAHUE TOCTYNKOB U OLIEHKU
UX BO3MOJKHBIX MTOCIIEICTBUH I OKPY>KaIOLIeH Cpe/Ibl;

8) ILIEHHOCTH HAy4YHOrO HO3HaHUSA: C(HOPMHUPOBAHHOCTD
MHPOBO33PEHHU, COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO Da3BUTHA HAyKU M OOIIECTBEHHOW IPaKTHKH,
MOHMMaHWE  MaTeMaTHYeCKOM  Haykum  Kak  cdepbl
YEJIOBEYECKOW JIeATENbHOCTH, JTaloB €€ pa3BUTUA W
3HaYMMOCTH JJI1 Pa3BUTUS LMBMJIM3AlMM, OBJAJCHUE
A3BIKOM MaTeMaTHKHM M MaTeMaTHYeCKOH KyJIbTYpoM Kak
CPEICTBOM IO3HAHUS MHpPa, TOTOBHOCTh OCYIIECTBIIATH
NPOEKTHYI0O W HCCIENOBATEIbCKYIO  JESTEIbHOCTD
WH/IWBUYAIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3VYJIbTATDBI

OsBmageHue YHHUBEPCAJIbHBIMU IMO03HABaTCIILHBIMU
NEeNUCTBUSIMU:

ba3oBble JJornuyeckue aeiicTBHA:

BBISIBJISITh M XAPAKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, MOHATHUH, OTHOIICHHH MEXKITY
MOHATUAMH, (HOPMYJIUPOBATH  OMpENCICHUS  TOHSTHM,
yCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCHU(HUKAIUH,
OCHOBaHUSI Juisi OOOOIIEHWS] M CpPaBHEHUS, KpPUTEPHUU
MPOBOAMMOIO aHAIKM3a; BOCIIPUHUMATH, (YOPMYIHPOBATh U
peoOpa3oBHIBATH CYXKIECHUS: YTBEPAUTEIbHBIE u
OTpHUIIaTENbHbIC, €IMHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC;

-BBIIIOJTHEHUE  IPAKTUYECKHUX
3aJjaHUi Ha 3aHATUSAX;

-YCTHBIH OIIPOC;
-CaMOCTOSITEIbHbIE Pa0OTHI;

- KOHTPOJIbHBIE PA0OTBHI;
-3K3aMeH




BBISIBJISITH MAaTEMATHUECKAE 3aKOHOMEPHOCTH, B3aHMOCBSI3H
U mnpotuBopeuus B (akTax, MaHHBIX, HAONIOACHUSIX H
YTBEPKACHUSIX, TMpeajaraTb KPUTEPUU [UIsl BbISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUHIL;
JeNaTh BBIBOJABI C HCIOJNB30BAHHEM 3aKOHOB JIOTHKH,
JIeTyKTUBHBIX u WHIYKTHBHBIX YMO3aKITIOYCHHIA,
YMO3aKIIFOUEHUH 10 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITEITLHO JTIOKA3aTeIhCTBA
MaTEeMaTHYECKHUX YTBEPKICHHUH (TIPSMBIC U OT MPOTUBHOTO),
BBICTpAaWBaTh AapryMEHTAlUIO, MPUBOJAUTH TMPUMEPHl H
KOHTPIIPUMEPBI, 0OOCHOBBIBAaTH COOCTBEHHBIE CYKICHUS U
BBIBOJIBI, BBIOMpaTh CHOCOO peleHus ydeOHOW 3amauu
(cpaBHHBaTh HECKOJIBKO BapHAHTOB pEIICHHS, BBHIOMPATH
HamOojee TMOAXOMANIMH ¢  Y4ETOM  CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUER).
basoBble ucciieqoBaTe/IbCKHeE 1eHCTBHS:
HCIIOJIb30BATh BOIIPOCHI Kak HCCIIeI0BATEeNIbCKHM
WHCTPYMEHT  TO3HaHHs,  (QOpPMYyIUpOBaTH  BOIPOCHI,
¢bukcupyomue TpoTUBOpEUHe, MpoblieMy, YCTaHABIUBAThH
HCKOMOE u JaHHOE, dbopmMupoBathb TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;
MIPOBOAUTD CaMOCTOSITENIEHO CIUIaHUPOBAHHBIN
SKCIIEPUMEHT, UCCIIeIOBaHKe 1o YCTaHOBJICHHUIO
OCOOCHHOCTEl ~ MaTeMaTH4ecKoro OOBEeKTa,  SIBICHHUA,
MpOLIeCCa, BBISBICHUIO 3aBUCHMOCTEH MEXAy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU,

CaMOCTOSATENIEHO (POPMYITUPOBATH 000OIIEHNUS UBBIBOIBI
1o pe3ynbpTaraMm IPOBEIEHHOTO HaOJTIOICHUS,
WCCIICIOBAHMS, OICHWBATh JIOCTOBEPHOCTH ITOJTYYCHHBIX
pPe3yIabTaTOB, BBIBOJIOB U 000OIICHUIA;
MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoIlecca, a TaKxKe
BBIIBUTaTh MPEINONIOKEHUS O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX.
Pabora ¢ unpopmaumeii:
BBISIBIIATH N€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX
JUTSL OTBETA Ha BOTIPOC W TS PEIICHUS 3a]1a4H;
BbIOMpATh UH(GOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATD
MH(OPMALINIO Pa3IMYHbIX BUJOB U (hOPM MpeacTaBICHUS;
CTPYKTYypUpOBaTh HH(pOpPMaIMIO, TPEACTaBIATH €€ B
pas3nuYHbIX (hopMax, HILTIOCTPUPOBATH FpapUuecKys;
OILICHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTEIHHO
c(OpPMYIHPOBAHHBIM  KPUTEPUSIM, CHOPMYJIMPOBAHHBIM
CaMOCTOSITEIILHO.




OBnanenue YHHMBEPCAIbHBIMU KOMMYHUKaTUBHBIMU
y4eOHBIMH JCHCTBUSMU:

BOCIIPUHMMATh M (OpMyIupoBaTb  CYXIEHHUS B
COOTBETCTBUM C YCIIOBHSIMM W IIEJSIMH OOILIEHMS, SCHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTb IOSCHEHUS IO XOAy
pemieHust  3aAayd,  KOMMEHTHPOBaTb  IOJYYECHHBIH
pe3yJbTar;

B XoJle OOCYXJEHHUS 3aJaBaTb BONPOCHl IO CYIIECTBY
oOcyxmaemMoil TeMbl, MPOOJEMBbI, pelmaeMon 3ajJauu,
BBICKA3bIBaTh WJICH, HAILICJICHHBIE HAa TIOMCK pEUICHUS,
COIIOCTABJISITh CBOM CYXJIEHHUS C CYXICHHSAMHU JPYTHX
YYaCTHHMKOB J1MaJiora, 0OHapyKMBaTh pa3iMyUe U CXOJCTBO
NO3WIMK, B  KOPpPEKTHOH  ¢opme  (OopMyIHpOBAThH
pa3HoOrIacusi, CBOM BO3PAKEHUS;

NPEJCTABIATD pe3yJIbTaThI pereHus 3ajauu,
HKCHEPUMEHTA, UCCIEIOBAHUS, MPOEKTa, CAMOCTOSTEIBHO
BbIOMpaTh opMaT BBICTYIUICHHS C Y4€TOM 3ajad
MIPE3EHTAIMM U OCOOCHHOCTEHN ayAUTOPHUH.

OBnajiecHHe YHUBEPCAIBHBIMHU PETYJISATUBHBIMU Y4€OHBIMH
JCUCTBUSAMMU:

Camoopranusanus:

COCTaBIIATh TUIAH, AJTOPUTM DEIIEHUS 3aJadd, BHIOUPATH
crnocob pemieHHss ¢ y4€TOM HMMEIOIIUXCS PECypcoB H
COOCTBEHHBIX ~ BO3MOXKHOCTEH,  apryMeHTHpOBaTb U
KOPPEKTUPOBATh BapUaHThl PELICHUH C Y4YETOM HOBOM
uH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBI MHTEJIEKT:

BIIQJICTh HAaBBIKAMHM TO3HABATEIBHON pedieKkcuu Kak
OCO3HAHMS COBEpPLIAEMBIX JEHUCTBUM M MBICIHUTEIbHBIX
MPOIECCOB, HMX  pE3yNbTaToB, BJIaAeTh crnocobaMu
CaMOIIPOBEPKH, CAMOKOHTpPOJSl Ipolecca U pe3yibTaTa
pelIeHus MaTeMaTUYeCKON 3a/1auu;

NpEeABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpHU
penieHny 3a1a4i, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh Ha
OCHOBE HOBBIX OOCTOATEILCTB, JaHHBIX, HalIEHHBIX
OIINOOK, BBISIBJICHHBIX TPYIHOCTEH; OLICHUBATh
COOTBETCTBHUE pe3ysbTara ILEeTu U YCIOBUSM, OOBSCHSTH
MPUYHMHBI JOCTWKEHUS WM HEJOCTIKCHHSI PE3yJIhbTaTOB
NEeSATEIbHOCTH, HAXOJIWUTh  OIMMOKY, JaBaTh  OIEHKY
MpUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MMOHUMATh U HWCIIOJIH30BaTh MPEUMYIIECTBA KOMaHIHON U
WHAVBUIYAIBHON paOOTHl MPU pElIeHHH y4eOHBIX 3ajad,




MPUHUMATP LIEJTb COBMECTHOW JESTEIHHOCTH, TUIAHUPOBATH
OpTraHU3aIMI0 COBMECTHOW pabOoThI, pactpeeisiTh BUIbI
paboT, mOoTrOBapUBaTHCS, OOCYKIATh MPOIECC U PE3yabTaT
paboTel, 00001IaTh MHEHHS HECKOIBKUX TIOJEH;
y4acTBOBaTh B TPYMHMOBBIX (hopMax paboThl (00CYKIACHHUS,
00MEH MHEHUH, «MO3TOBBIC IITYPMED» U HHBIE), BBIIOJIHATh
CBOIO 4acTb pabOThl U KOOPIAMHUPOBATH CBOU ACHUCTBUS C
JIPYTUMH 4IEHAMH KOMaHJIbl, OLIEHMBATh Ka4eCTBO CBOETO
BKJIaa B OOmMHA  TMPOAYKT 1O  KPUTEPHSM,
c(OpPMYIHPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATBI

Yuciia 1 BHIYHCIICHHUS:

OIIEpUpPOBAThH HNOHATHSAMH: palnyoHaIbHOE "
JNEHUCTBUTEIBHOE YHUCIIO, HATypaJbHOE, LEJI0E YHCIIO,
OOBIKHOBEHHas M  JeCATUYHAas  JpoOb,  MPOIEHTHI,
WCIIOJIb30BaTh  MPU3HAKM  JEIMMOCTH  II€JIBIX  YHCel,
Pa3IoKEeHUE 4KCila Ha MPOCTBIE MHOXKHUTEIH I PELICHUS
3az1ay;

BBINIOJIHATH apu(MeTHyYecKue onepanuy ¢ paluoHaIbHBIMU
U IEUCTBUTEIBHBIMU YHCIIAMU;

BBIMOJIHATh ~ NPUOJIMKEHHBIE  BBIYMUCICHUS, HUCIONb3Ys
IpaBWwja OKPYIVIEHHs, JeNaTh NPUKUAKY U  OLIEHKY
pe3yJibTaTa BEIYMCIICHU;

ONEpUPOBATh  TOHATUSAMHU: CTENEHb C  LEIbIM U
palnMoHaIbHBIM MOKa3aTesieM, CTaHxapTHas (Gopma 3amucu
JEUCTBUTEIBHOTO YNCIA, KOPEHb HATYpaJbHOM CTEIECHH,
HCIIOJIB30BATh MOAXOIALIY IO bopmy 3alnACU
JNEHUCTBUTEIBHBIX YHACEN Ul PEIIECHUS MPAKTUYECKUX 3a1a4
U IIPEJCTABIICHUS JaHHbIX;

ONEpUpPOBaTh MOHATHSAMHU: CHHYC, KOCHHYC M TaHI€HC
IIPOU3BOJILHOTO YIJIA, UCIIOJIb30BaTh 3aIMCh IPOU3BOJIEHOTO
yIia yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIINH;
ONEepUPOBATh MOHATUSAMU: Jorapudm ducia, JeCATUUHbIE U
HaTypaJIbHbIEC JOrapUPMBI.

YpaBHeHNS U HEPABEHCTBA!

ONEpUpPOBaTh  MOHATUSAMU:  TOXKAECTBO,  ypaBHEHHE,
HEPABCHCTBO, LE€JI0€, pPALMOHAIBHOE, HUPPaALUMOHAIbHOE
YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YpaBHEHUE;

BBITIOJIHATh npeoOpa3oBaHus TPUTOHOMETPUUECKHUX

BBIPa)XEHUI U peniaTh TPUTOHOMETPUUYECKHUE YPABHEHNS;
BBIMIOJHATh MPEOOpa3oBaHUs IENbIX, paIlMOHATIBHBIX U
HppalMOHAJIBHBIX BBIPAXKEHUN U peliaTb OCHOBHBIE THIIbI
LEBbIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX YPABHCHUN WU
HEPaBEHCTB;

NIPUMEHATh YpPaBHEHUS M HEPABEHCTBA Ul pEIICHUSA
MaTeMaTHYeCKHX 3a/ady W 3a/ad U3 Pa3IUYHBIX 0OIacTei

-BBIMIOJIHEHUE  MPAKTUYECKUX
3aJaHUi Ha 3aHATUIX;

-YCTHBIN OMpoC;
-CaMOCTOSITeTIbHbIE Pa0OTHI;

- KOHTPOJIbHBIE pabOTHI;
-3K3aMeH




HAYKHU U PEAJIbHOM KU3HU;

MOJICIUPOBATh pEalbHblEe CHUTyallMd Ha S3bIKE aiureOpsl,
COCTaBJIATh BBIPAXKCHMS, YPABHEHUS, HEPABEHCTBA IIO
YCIOBHIO 3a/1a4M, HCCIIEJ0BAaTh HMOCTPOCHHbIE MOJAETH C
HCIOJIb30BAHUEM alllapaTa anreopsl;

NPUMEHSATh CBOWCTBA CTENEHH Uil  TPeoOpa3oBaHUS
BBIPQ)KEHUH, ONEpPUPOBATh IOHATHAMM: IOKa3aTeIbHOE
YpaBHEHHE W HEPAaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
[IOKa3aTeJIbHbIX YPAaBHEHUH U HEPABEHCTB;

BBINOJIHATE MPE0Opa30BaHUsl BBIPAXKECHUH, COJAEPIKAIIUX
JorapuMsl,

OTIEpPUPOBATH MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U
HEpaBEHCTBO, pellaTh OCHOBHBIE THUIIBI JIOTapU(MUUECKUX
YPAaBHEHUI U HEPABEHCTB;

HaXOJAUTh PEIIEHUs MPOCTEHIINX TPUTOHOMETPHUUECKUX
HEPaBEHCTB;

OINIEpUPOBATh MOHATUSAMU: CHUCTEMA JIMHEMHBIX YpPaBHEHUN U
€€ pellIeHue, UCII0JIb30BaTh CUCTEMY JIMHEHUHBIX YPABHEHUN
JUIs pELIeHNs IPAaKTUYECKUX 3a/1a4;

HAXOJUTh PEIICHUS MPOCTEHIINX CUCTEM M COBOKYIMHOCTEH
palMOHANIBHBIX YPaBHEHUH U HEPABEHCTB;

MOJICIUPOBATh pEalbHbIE CHUTyallMd Ha S3bIKE aureOpsl,
COCTaBJIATh  BBIPAKEHUS, YpPaBHEHHs, HEPAaBEHCTBA W
CHCTEMBI IO YCJIOBHIO 33Ja4ud, MCCIIEJOBATh MOCTPOCHHBIC
MOJIENIH C UCIIOJIB30BAHUEM allapara aareopsl.

DYyHKIUH U TPaQUKH:

ONIEpUPOBAThH MOHATUAMU: (QYHKIHA, CIOCOOBI 3a1aHUS
¢byHkMH, 00NacTh OMpEAETICHUS U MHOXKECTBO 3HAUCHHI
¢dbyuknum, rpaduk QyHKIIUH, B3AUMHO 00paTHBIC (DYHKIIHH;
ONEpUPOBATh IMOHATHAMU: UYETHOCTH U  HEYETHOCTH
GyHKUIMHU, HYJIH (QYyHKIMH, TPOMEXYTKU 3HAKOIIOCTOSHCTBA,
nepuonuyeckas (yHKIHS, TPOMEKYTKHM MOHOTOHHOCTH
(yHKIMM, TOYKH dKCTpeMyMa (PYHKITUH, HauOoJbiee u
HauMEHbIIee 3HAa4eHUs (YHKIMM HAa  [POMEKYTKE,
UCIOJb30BaTh UX JUIsl MCCIENOBAaHUSA (YHKIMH, 3aJaHHOU
rpaduKoMm;

UCIOJb30BaTh rpaduKu GYHKIMN Ui peLICHUs ypaBHEHUI],
CTPOUTH W 4YWUTaThb Trpauku JTUHEHHOW  (QyHKIUH,
KBaJPaTUYHON (YHKIMH, CTENEHHOM (YHKIMHU C LEJIbIM
MoKa3aTesieMm;

ONEpUpOBaTh  MOHATHAMM: TIpadUKu  MOKa3aTeIbHOM,
JOTapU(PMHUUECKOW W  TPUTOHOMETPUUECKUX  (DYyHKIHIA,
n3o0paxkaTb MX Ha  KOOPJIMHATHOM  IUIOCKOCTH U
WCIIOJIB30BATH JJIS PEIICHUS] YPAaBHEHUI U HEPAaBEHCTB;
n300pakaTh HAa KOOPAMHATHOW TUIOCKOCTH Tpaduku
JTMHEHHBIX YPaBHEHUI U UCTIOIB30BATh UX IS PELICHHUS
CHUCTEMBI JINHEHHBIX YPaBHEHUI;

UCTONB30BaTh Tpaduku (QyHKIMA A7 UCCleTOBaHUS
IIPOLIECCOB U 3aBUCUMOCTEH NPU PEIEHUH 33434 U3 IPYTUX
yu4eOHBIX TMpPEIMETOB U pealbHOW JKU3HHU, BBIPAXKAThH
(opMyIamMM 3aBUCUMOCTH MEX/1y BETMUNHAMU;

Hayana MmaTeMaTH4eCKOro aHAJIM3a:




OIepupOBaTh HNOHATUSAMU: IIOCJIEIOBATENBHOCTb,
apupMeTHuecKkass U TIeOMeTpUYecKas  MPOrpecCHH;
ONEpPHPOBATh  TMOHATUSAMH: OECKOHEYHO  yOBIBaromas
reoMeTpuueckass  Mporpeccus, cymma  OECKOHEYHO
yOBbIBaIOLIEH r€OMETPUUECKON TPOrPECCUY;

3aJaBaTh IOCJIEOBATEILHOCTH Pa3IMYHBIMU CIOCO0aMH;
HCIIOJIb30BaTh CBOMCTBAa  IIOCJEAOBATEIBHOCTEN 51
IIPOrpeCcCUuil sl PElICHMs] PEalIbHBIX 3a7ad NPUKIIAJHOTO
Xapakrepa.

ONEepUpOBaTh  TMOHATHSMM:  HempepbiBHas  (QyHKIus,
Mpon3BogHAs (PYHKLMHU, UCIOJIB30BaTh N€OMETPUUECKUNA U
¢u3nyeckuii CMbICT MPOU3BOJHOW JUIsl pELICHUs 3ajad;
HaXOJUTb  IPOU3BOJAHBIE  JJIEMEHTApHbIX  (QYHKIH,
BBIUNCIIATH IPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YACTHOIO
GbyHKIUH;

UCHOJb30BaTh MPOU3BOJIHYIO ISl MCCIelOBaHUs (DyHKIMH
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSTh PE3YJIbTAThI
HCCIIEZIOBAHUS K TIOCTPOEHUIO IPa(UKOB;

HCIIOJIB30BATh IPOU3BOAHYIO Ul HAXOKACHUSHAWITYYILIETO
pelleHns B INPUKIAOHBIX, B TOM YHUCIE COLUAJIBHO-
SKOHOMUYECKHX, 3a]1a4ax;

ONEepUpOBaTh TMOHATHAMM: IEepBoOOpasHass M HHTErpad,
MOHUMATh TEOMETPUYECKHA W  (U3WYECKHHA  CMBICH
UHTETpana;

HaXOJUTb NEPBOOOpa3HblE  3JIEMEHTApHbIX  (PYHKIHUH,

BBIUKCIIATH HHTErpai no ¢popmyne Hetorona—Jleiibnuna;
pemaTh NpUKIaJAHbIe 33/1a4d, B TOM YUCJIE COLHUAIBHO-
HSKOHOMHYECKOT0 U (PU3MUECKOro XapakTepa, CpeACTBaMU
MaTeMaTHYECKOr0 aHAJIN3A.

MHoxKecTBA M JIOTHKA:

ONEPUPOBATh TMOHATHAMHU: MHOKECTBO, OIEpaluy HaJ
MHO>KE€CTBAMH; UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBII
amnmapar Juisl ONMCaHUS PEeabHBIX IMPOLIECCOB U SBJICHMIA,
[IPY PELICHUH 33/1a4 U3 JPYTUX Y4eOHbIX IPEIMETOB;
ONEpUpPOBaTH  IOHATHUAMM:  ONPEIECICHUE,  TeopeMma,
CJIEJICTBUE, 10KA3aTEIbCTBO.

Crepeomerpus:

ONEpUPOBATh MOHATUSIMHM: TOYKA, NpsMasi, IJIOCKOCTb;
IIPUMEHSTh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU
pEeLIEHNN TEOMETPUYECKUX 3a]1a4;

OIIepUpOBaTh MOHSTHAMM: NapalIeIbHOCTb "
MEPIEeHIUKYISIPHOCTD MPSIMBIX U IJTIOCKOCTEH;
KJ1accu(pUIUpoBaTh B3aUMHOE PACHOJIOXKEHHUE MPSIMBIX U
IJTOCKOCTEMN B MTPOCTPAHCTBE;

ONEpUpPOBaTh TOHATUSAMU: JABYIPAaHHBIM yroJl, TpaHH
JBYTPaHHOI'O yrjla, peOpo IBYTpaHHOIO YyIJa, JIMHEWHBIH
yroJl JBYTPaHHOIO yrja, I'pagycHas Mepa JBYI'PaHHOTO
yIia;

ONEpUpPOBATh IOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA H
HEBBIMYKJIbII MHOTOIPAaHHUK, 3JEMEHTbl MHOTOTPaHHHUKA,
IIPaBWJIBHBIN MHOTOI'PaHHUK; PACIIO3HABATh OCHOBHBICBH/IBI
MHOTOTPaHHHUKOB (MHpamMuaa, MpU3Ma,




MIPSIMOYTOJIbHBIN Mapasuieienumnes, Kyo0);
KJ1accu(UIupoBaTh MHOTOTPAHHUKY, BEIOUpasi OCHOBAHHUS
s Kinaccuukanuu  (BBIMYKIBIE W HEBBIMYKJIBIE
MHOTOT'PaHHHUKH, MPAaBUIbHBIE MHOTOTPAHHUKHU, MPSMbIE U
HAKJIOHHBIE IPU3MBI, TTApaJUICIICTIHIICb );

ONEepUPOBATh MOHATUSMH: CEKyIIas IUIOCKOCTb, CEYCHHE
MHOTOTPAaHHHUKOB; OOBSCHATH TPUHIMIIBI  MOCTPOCHHUS
CEUEHHI, UCTIONb3Ysl METOJ CIIE/IOB;

CTPOWUTh CEUEHHS MHOTOTPAaHHUKOB METOJIOM  CIIEJOB,
BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHH3Y;
pemaTh 3a7a4dl Ha HAXOXJAEHUE T'€OMETPUUYECKUX BEITUYUH
1o o0paslaM WK alropuT™MaM, MPUMEHSST U3BECTHBIC
aHAJIUTUYECKHE METOJbl TMpPH PpEIIEHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BEIYUCIICHUE PACCTOSHUN MEXKIY
JIBYMs TOYKaMH, OT TOYKH 10 NPSAMOH, OT TOYKU [0
TUTOCKOCTH, MEXK/Ty CKPEIIUBAIOIINMUCS TPSMBIMHU;

pemaTh 3a7a4l Ha HAXOXJIEHUE T'€OMETPUUYECKUX BEITUYUH
1Mo o0paslam WK alropuT™MaM, MPUMEHSST U3BECTHBIC
aHAJIUTMYECKHE METOJbl MpPH PEIIEHUH CTaHAAPTHBIX
MaTeMaTUYECKUX 33/1a4 Ha BEIYUCIICHUE YTIIOB MEXKIY
CKPCLIMBAIOIIMMUCS  MPSAMBIMH, MEXIy HOpsAMOM u
TUIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB;
BBIUUCIATH  O0OBEMBI M IJIOUIAJM  IOBEPXHOCTEH
MHOTOTPaHHHUKOB (MIpU3Ma, TUpaMujia) ¢ IPUMEHEHUEM
(GopMyJ, BBIYUCIATH COOTHOIIEHUS MEXIY IJIOMIAIIMHU
MOBEPXHOCTEH, 00BbEMaMK TOJOOHBIX MHOTOTPaHHHUKOB;
OINIEepPUPOBATH MOHATHSIMU: CUMMETPHS B IPOCTPAHCTBE,
LIEHTP, OCh M IUIOCKOCTh CHMMETpPHH, IEHTP, OCh U
IUIOCKOCTh CUMMETPUU (QUTYPBI;

W3BIIEKaTh, MPEOOpa3oBBIBATH M HMHTEPIPETUPOBATH
uHGOpPMALMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢durypax, NpenCTaBICHHYI0O Ha YEpTekXaxX W PHCYHKaxX;
OPUMEHATh TeOMETpUUYecKHe  (akThl Ui peleHHs
CTEPEOMETPUYECKUX 3a/ad, MPEIOJIAraloluX HECKOJIBKO
IIaroB pEIeHUs, €CIM YCIOBHsS NPUMEHEHUs 3aJaHbl B
SIBHOU (hopMe;

OPUMEHATh MPOCTEHIIME NpPOrpaMMHBIE CpeACcTBa U
AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TNPH PEIICHUU
CTEpEOMETPUYECKUX  3a/a4y;  MPUBOIUTH  NPUMEPHI
MaTeMaTUYEeCKAX 3aKOHOMEPHOCTEH B TPUPOJAE M IKU3HH,
pacro3HaBaTh  IpOSIBIIEHHME 3aKOHOB T€OMETpUM B
UCKYCCTBE;

IPUMEHATh  IOJIy4€HHBbIE  3HAaHUS  HAa  IPAKTHKE:
aHaM3UpOBaTh  peajbHble CHUTyallud U  TPUMEHSTH
U3yYEHHBIE TOHATHA B Ipollecce MOMCKa PELIeHHs
MaTeMaTHYECKH chopMyIHPOBAHHON po0JIeMBl,
MOJIEIUPOBATh PEalbHbIE CUTYallMd Ha SI3bIKE I€OMETpUH,
UCCIIEZIOBAaTh MOCTPOCHHBIE MOJICNM C HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATUH M TeopeM, ammapara ajareOpsl,
pelaTh NMpaKTHYECKUE 3a/1a4M, CBA3aHHBIC C HAXOXKICHUEM
TreOMETPUYECKUX BEIMYHH.




OTIEPUPOBATH MOHATUSMHU: IIMIMHIPUIECKASI TIOBEPXHOCTbD,
oOpa3yromue HUIHHIPHYECKON TOBEPXHOCTH, LUIHHIID,
KOHHMYECKasi IOBEPXHOCTh, O0Opa3ylolne KOHUYECKOU
MOBEPXHOCTHU, KOHYC, CpeprudecKasi HOBEPXHOCTh;
pacmo3HaBaTh Tejla BpamieHus (IWIMHIpP, KoHyc, chepa u
map); oOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BpalleHHS;
KI1acCHU(UIIUPOBATh B3aMMHOE PACIIONIOKEHHE CEPhI U
IJIOCKOCTH; OTIEPUPOBATH MOHITUSMHU: IIAPOBOM CETMEHT,
OCHOBAaHHME CETMEHTA, BHICOTA CErMEHTA, IIAPOBOM CJIOM,
OCHOBaHHE IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS,
IapOBOM CEKTOP;

BBIUUCIATH OOBEMBI W IJIOMAAM TOBEPXHOCTEH Tem
BpAIICHUs, TCOMETPUICCKUX TN C IPUMEHEHHEM (HOpMYIT,
OTIepUPOBATH MOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIN B
chepy U ONUCAHHBIA OKOJO cdepbl, chepa, BOUCAHHAS B
MHOTOTPaHHHK MM TEJIO BPaICHHUS;

BBIYHCTISTH COOTHOIICHUS MEXIY TJIOMIASIMU
MOBEPXHOCTEH 1 00bEMaMU MOIOOHBIX TET;

n300paxarh U3ydaeMbie (GUTYPBI OT PYKHU U C TPUMCHCHHEM
MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEXXH W3 PUCYHKOB
MPOCTHIX OOBEMHBIX (UTYp: BHA CBEpXy, COOKY, CHH3Y,
CTPOUTDH CEUEHUS TEJI BPAILICHHUS;

U3BIIEKaTh, HHTEPIPETHPOBATH U  MPEoOpPa3OBBIBATH
UHPOPMAIIMI0O O TMPOCTPAHCTBCHHBIX TI'€OMETPHUYECKUX
durypax, npeacTaBlIeHHYIO Ha YepTek)axX U PUCYHKaX;
OTIEpPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATH JACUCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS
BEKTOPOB U YMHOXCHHSI BEKTOpa HA YHCIIO, OOBSICHAT,
KaKMMH CBOWCTBaMHU OHM 00JIa/1a10T;

IPUMEHSTH IPABUIIO MapaljiesIeuIea;

OMEepUPOBaTh TMOHATHAMH: JCKApPTOBBI KOOPAMHATHI B
IPOCTPAHCTBE, BEKTOpP, MOJIYyJb BEKTOpa, pPABEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOPA, YTrOJ MEXAY BEKTOPaMH,
CKaJIsIpHOE TPOM3BEICHHE BEKTOPOB, KOJJIMHEApHbIE U
KOMILUTaHapHBIE BEKTOPHI;

HaxOJUTh CYMMY BEKTOPOB M TPOM3BEICHUE BEKTOpa Ha
YHCII0, YTOJ MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEICHUE,
packiiagbiBaTh BEKTOP MO JIBYM  HEKOJUTMHEAPHBIM
BEKTOpPaM;

3aJ1aBaTh IJIOCKOCTh YpPaBHEHUEM B JEKapTOBOM CUCTEME
KOOpIWHAT, MPUMEHITh TeoMeTpuueckue GakThl IS
pelIeHus CTepEeOMETPUUECKUX 3a/ay, MpeAnoarariumx
HECKOJIbKO MIaroB peIIeHHs, €CJIM YCJIOBHSI MPUMEHEHUS
3aaHbl B ABHOH (opme;

pemath  MNpOCTEHIIME TeoMeTpUuYecKue  3aJauyd  Ha
MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METO/1A;

pemath 3aJadyd  Ha JIOKA3aTeIbCTBO MAaTeMaTHYECKHUX
OTHOIICHUN W HAXOXJECHUE T€OMETPHUYECKHUX BEIUYHH IO
oOpa3uam Wid ajlroputMaM, IpUMEHss U3BECTHBIE METObI
MIPU PEIICHUU CTAHIAPTHBIX MaTEMaTHYECKHX 3a]1a4;
IPUMEHATh  MPOCTEHIINE MpOorpaMMHBIE  CpeicTBa U




3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI TIPH PEIICHUH
CTEPEOMETPUYECKHX 3a/1ay;

MIPUBOAUTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
NpUPOJE W >KU3HU, PACHO3HABATh IMPOSBICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE;

NPUMEHATh  TOJYYEHHbIE  3HAHUS  HA  MPAKTHKE:
aQHAJM3UPOBATh  peajbHbIE CUTyalldd W  TPUMEHSATH
W3YYEHHbIE TOHATUS B TPOLECCE IOUCKA PEIICHUs
MaTeMaTHYECKU chopmyIupoBaHHOM poOIEMBI,
MOJIEIMPOBATh peajbHbIE CUTYallMd Ha SI3bIKE T€OMETpPHH,
HCCIIEeI0BaTh IOCTPOCHHbIE MOJEIHU C MHCIOJIb30BAaHUEM
TeOMETPUUECKUX TOHATUNA W TEOopeM, ammapara aiaredpsl,
pemaTh MpaKTUYECKHUE 3a7auM, CBSI3AHHBIC C HAXOXKICHUEM
T€OMETPUUYECKUX BEJINYUH

Teopus BeposiTHOCTEI:

YUTATh U CTPOUTH TaOJIUIIBI U TUATPAMMBI;

ONEepUpOBaTh MOHATHSIMH: cpefaHee apupMeTH4ecKoe,
MearaHa, HauOoJblllee, HAUMEHbBIIEEC 3HAUCHHUE, pa3Max
MacCHBa YHCJIOBBIX JaHHBIX;

ONEePUPOBATH MOHATUSIMU: CITyYalHbIN SKCIEPUMEHT (OIIBIT)
W clIy4aiiHoe  coObITHE,  dSJEMEHTApHOE  COOBITHE
(o7IeMEeHTapHBI  HMCXOM) CIy4alHOTO OTbITa, HAXOIWThH
BEPOSITHOCTH B OIBITAX C PABHOBO3MOXXHBIMH CIy4alHBIMU
COOBITHSIMH, HAXOAWTh W CpPaBHUBAaTh BEPOSTHOCTHU
COOBITHI B M3YYEHHBIX CIy4YailHBIX SKCIIEpUMEHTAX;
HAXOIUTh U (POPMYJIHPOBATH COOBITHS: IEpecedeHrue U
o0BeIMHEHNE JTAHHBIX COOBITHH, CcOoOBITHE,
MPOTUBOMOJOKHOE JIaHHOMY COOBITHIO, TIOJIB30BAThCS
auarpamMmamu - Oiinmepa U QopMmyJiol  cloKeHus
BEPOSITHOCTEN MpU PEIICHUH 3a/1a4;

OTMEepUpOBaTh  TMOHATUSMHU:  YCJIOBHAasT  BEPOSITHOCTD,
HE3aBUCHUMBIE COOBITHS, HAXOIUTh BEPOSITHOCTH C ITOMOIILIO
IpaBWjia yYMHOXEHHs, C IOMOIIBIO JepeBa CIy4yailHOro
OTIBITA;

MPUMEHATh KOMOWHATOPHOE TMIPaBUJIO YMHOXEHUS MPU
peuieHun 3ajay; ONepUpoBaTh MOHATUSIMU: UCIBITAHUE,
HE3aBHUCHUMBbIC HCTIBITAHUS, CEpUsl UCIIBITAaHUH, yCIeX U
HeyJla4ya, HaxOIUTh BEPOSATHOCTH COOBITUH B Cepuu
HE3aBUCHUMBIX UCIIBITAHUM 10 IEPBOTO yCIeXa, HAXOAUTh
BEPOATHOCTH COOBITHI B cepHH UCTIbITaHuN bepHym;
OTIEpUPOBATH TTOHSATUSMH: cilyvyaiHas BEITUYMHA,
pacrpezeseHie BEpOsTHOCTEH, 1uarpaMmma pacipeeaeHusl.
CpPaBHMBATh BEPOSITHOCTH 3HAYECHUM CIYyYaHON BEIWYMHBI
10 PACTIPEEICHHUIO WU C IOMOUIBIO JUATPAMM;
OTIEpUPOBATh TOHATHEM MAaTEMAaTHUYECKOTO OXKUIaHUS,
MPUBOAUTH IPUMEPHI, KaK IPUMEHSIETCS MaTEMAaTUYECKOE
O0XHWJIAHUE CIIy4aitHOM BEJTNYNHBI HaXOJMUTh
MaTeMaTHYECKOE OXKUAAHUE M0 JAHHOMY paclpeAesICHHIO;
MUMETh MPEJCTABICHUE O 3aKOHE OOJIBIINX YHCET,

MMETh NPEJICTABICHNE O HOPMAJIbHOM pacClpeeIeHUH
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