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Pabouas mporpamma oOmieoOpa3oBarenbHOro ydeOHOro mpeamera «MaTemMaTHKa
pa3paboTaHa Ha OCHOBE (peIepalIbHOrO rOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAapTa CPEIHETO
obmero obpazoBanus ot 17.05.2012 r. Ne 413 u denepanpHOil 00pa3oBaTeNbHON MPOrPAMMBI
cpennero obmero obpaszoBanus oT 18.05.2023 1. Ne 371 ¢ yuerom TpebGoBaHmii (enepabHOTO
roCyJapCTBEHHOTO 00pa30BaTENILHOTO CTAaHAAPTa CPEeIHEr0 MPOoQecCHOHAIBLHOr0 00pa3oBaHUs MO
crenainbHocTy 38.02.08 Toprosoe aerno.

Opranu3anusi-pa3padoryuk: [MUTpPOBCKHMIA PBHIOOXO3SIMCTBEHHBIN TEXHOJIOTHYCCKUN
uHCTUTYT (bunmuan) deaeparbHOrO TOCYJAPCTBEHHOTO  OFO/KETHOro  00pa3oBaTelbHOTO
YUpPEXKJIEHUSI  BBICIIErO  00pa3oBaHusi  «ACTpaxaHCKH  TOCYHapCTBEHHBIM  TEXHHUYECKUN
yausepeuteT» (APTU ®I'BOY BO «AI'TY»).

Pa3pa6oTumk: npenogasarens BbIclel kBanupukanuonHon kateropun I.A. lllenenesa

Penensent: nouent kadenps TIIIuXT Kosanenko B.H.

PaccmoTpena u o100peHa Ha 3aceaHWU IHMKIJIOBOH KOMHCCHH 00IIe00pa30BaTeIbHBIX YUeOHBIX
MPEAMETOB U COLUATIBbHO-TYMAaHUTAPHBIX JUCHUIUIMH NpoTokosa Ne 7 ot «14» mapra 2025 r.

.B. Makanosa

IIpencenareb NHKJIOBOH KOMUCCHH



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEAMETA OYVIIL.03.Y
MATEMATHKA

1.1. Heap u MecTo 0011€00pPa30BATEJBLHOI0 Y4eOHOr0 IpeaIMeTa B CTPYKType
o0pa3oBaTeJIbHOM MPOrPaMMbI

Pabouass mporpamma  obmieoOpasoBarenpbHOrOo  ydueOHoro  mpeamera  OVYILO03.Y
«MareMaTuka» COCTaBjieHa B COOTBETCTBUU C TpeOOBaHUSAMHU (PeepaIbHOTrO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CpeqHero obmiero odpazoBaHusi U ¢eaepanbHON 00pa3oBaTeIbHON
IporpaMMbl  cpefHero oOmiero o0pa3oBaHUsI B Ipeleinax OCBOCHHS MPOrpaMMbl IOJATOTOBKU
CHELHUAINCTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOIO OOIIEro 0O0pa3oBaHMs C Y4eTOM TpeOOBaHUI
denepanbHOro TOCYIapCTBEHHOTO O00pa30BaTEIbHOrO CTAHIApTa CPEIHEro MpoecCHOHATHLHOTO
oOpazoBanus 1o noxyyaeMoit cneruaibHocT 38.02.08 Toprosoe nemo.

Copepxanne paboueld mporpaMMbl HAIIPaBJICHO Ha TOCTHXKEHUE CIEAYIOIUX 1eJIei:

- obecriedeHrne c(HOPMUPOBAHHOCTH TPEACTABICHUH O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBIICHHS MAaTEMaTHUKU;

— obecrnieueHre cOPpMUPOBAHHOCTH JIOTUUYECKOT0, ATOPUTMHUUECKOTO U MaTeMaTuyie-
CKOT'O MBIIIUICHUS;

— obecnieueHre chOpMUPOBAHHOCTH YMEHUN MPUMEHSTh MOTy4YE€HHbIC 3HAHUS [IPH pe-
IICHUH Pa3IMYHBIX 33]a4;

— obecnieueHre chOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK 4acTu oOIie-
4eJI0BEYECKOM KYJIbTYpPbI, YHUBEPCAJIbHOM SI3bIKE HAyKH, MO3BOJIAIOLIEM OINMCHIBATH M H3ydaTh
peasbHbIE MPOLIECCHI U SBICHHUS.

O6meo6pazoBatenbHbiil yueOHsii npeamer OVYIL03.Y  «Martematukay BXOAUT B IUKI
00s3aTeNbHBIX y4eOHBIX NpeaMeToB (YriayOJeHHBI ypOBEHb) M SIBJISETCS COCTAaBHOM YacThIO
MOATOTOBKHU CIIEIIMATIMCTOB CPEIHETO 3BeHA Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHUsI.



1.2.11l.1anupyemblie pe3yJibTAThl 0CBOEHUS 0011e00Pa30BaTEILHOI0 Y4e0OHOI0 NpeIMeTa
[Inanupyembie pe3ysbTaThl OCBOCHHS 00IIe00pa3oBaTeIbHOrO Y4eOHOro mpeamera ycTraHaBiuBarTcs B coorBeTcTBUU ¢ @I'OC CIIO u

dI'OC COO.

Komnerennuu | JINYHOCTHBIE Pe3yJbTAThI MeTtanpeaMeTHbIe pe3yJIbTAThI IIpenmeTHbIe pe3yJIbTAThI

OK 01, B uacmu: Jonxncnot ompasxcamo: Jonscnvt ooecneuueamsn:

OK 02, 1) epasicoanckoeo | 1) Osradenue ynusepcanvrvimu yuebnvivmu | 1) yMEHUE ONEPUPOBATH MOHATHIMHU: ONPEICICHHE,

OK 03, 80CNUMAHUSL. NO3HABAMENbHLIMU OCUCHBUIMU: aKCcuoMma, Teopema, CJEeJCTBHUE, CBOMCTBO, NMPHU3HAK,

OK 04, - c(OpMHPOBAHHOCTD | a) Oa30BbIe JOrMUYECKUE NEHCTBUS: JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (POPMYTUPOBKH;

OK 05, rpa)XaaHCKOU HO3UIMH | - CaMOCTOSITENIbHO  (OPMYIUPOBAaTH U | yMEHHUE dbopmynupoBath oOpaTHOe u

OK 06, oOyuarolerocsi Kak akTUBHOT'O | aKTyaJIu3UpOBaTh npo0iieMy, | IPOTUBOIIOJIIOXKHOE  YTBEP)KIEHUE,  MPUBOJIUTH

OK 07. M OTBETCTBEHHOTO0  4JieHAa | pacCMaTPHUBATh €€ BCECTOPOHHE; OpUMEphl U KOHTPIPUMEPHI, MCIOIB30BAaTh METO]I
pOCCHIICKOTO 00IIECTBA; - YCTaHABIIMBATh CYIIECTBEHHBIA MPH3HAK | MaTEMaTHICCKON WHIYKIINH, MIPOBOJIUTH
- OCO3HaHHE CBOMX | WJIH OCHOBaHUS  JJs CpPaBHEHHUS, | JOKa3aTeNIbHbIE PACCYXACHUS MPHU PEIICHUH 3ajad,
KOHCTUTYIIMOHHBIX MpaB ¥ | KIACCH(PUKAIUU U 000OIICHNUS; OIICHUBATH JIOTHYECKYIO IPABHILHOCTH
o0s13aHHOCTEH, YBOXKEHHUE | -  ONpEeAeNsATh  UEeNU  JEeATEIbHOCTH, | pACCyKICHHIA,
3aKOHA U TIPABOIIOPSIKA; 3aJaBaTh IMapaMeTpbl M KPUTEPUH UX | 2) yMEHHE OIECPUPOBATH TMOHSATHUSMHU: MHOXECTBO,
- MPUHATHE TPAJAULUOHHBIX | TOCTHKEHUS; MOJIMHOXKECTBO, OIEpalli HaJl MHOXECTBAMU;
HAI[MOHAJIHHBIX, - BEISIBIISITH 3aKOHOMEPHOCTH Y | yMCHHE HUCIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIM
0011e4eI0BeueCcKuX MPOTUBOPEYUST B paccMaTpUBaeMBbIX | ammapar [Uisi ONMUCAHHS pEAJbHBIX IPOLECCOB U
T'YMaHHUCTHICCKUX U | SABIICHUSX; SIBJICHUW W TIPH PEIICHUUW 3a/ad, B TOM YHCIE W3
JEMOKPAaTUYECKUX [IEHHOCTEH; | - BHOCUTH KOPPEKTHBBI B JESATENBHOCTb, | IPYTHX YUCOHBIX MPEIMETOB;
- TOTOBHOCTH TIPOTHBOCTOSITH | OIICHUBATh COOTBETCTBHE PE3YJIHTATOB | 3) YMEHHUE ONEPUPOBATH MOHITHIMH: Tpad, CBA3HBINI

U/I€0JIOTUU HKCTpEMH3Ma,
HaI[MOHAJIN3Ma, KceHogoOuu,
TUCKPUMHUHAIINN o
COIlMaJIbHBIM, PEINUTNO3HBIM,
PacoBbIM, HAI[MOHATBHBIM
NpU3HAKAM;

- TOTOBHOCTb BECTH
COBMECTHYIO JEATEIbHOCTH B
UHTEpecax IpaXkJJTaHCKOTO
oOmiecTBa, y4acTBOBaTh B
caMOoyTIpaBJICHUH B
0011600pa30BaTEIHHON

IENsSIM, OIICHUBAaTh PHUCKH TOCIEICTBUI
JIESITEIIBHOCTH;

- pa3BHBaTh KPEATUBHOE MBIILICHUE TPU
pELICHUH KU3HEHHBIX MPOOIIEM;

0) 6a30BBIE UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIAJIETH HaBBIKAMU y4eOHo-
HCCIICIOBATEIIHLCKOM u MPOEKTHOMN
NIeATeTLHOCTH, HaBBIKAMHU  pa3pelIeHUs
npobiuem;

- CHOCOOHOCTH M  TOTOBHOCTH K
CaMOCTOSITEIbHOMY ~ TOUCKY  METOJO0B
pereHus MIPAKTHYECKIX 3aja4,

rpad, AepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTh W ONHWCHIBaTh Tpadpl  Pa3TUIHBIMA
crioco0amMM; HCMONb30BaTh Trpadbl MpPU PpEHICHUU
3ajay;

4) ymeHue CBOOOJHO OINEPUPOBATH IOHATHUAMHU:
COYETaHue, MepPeCTaHOBKA, YHCIO COYSTAaHHUH, YUCIIO0
nepecTaHoBok;  OumHoM  HploTOoHa;  ymeHue
MPUMEHSITh KOMOWHATOPHBIE (DaKTHI M PACCYKIACHUS
JUIS pelIeHus 3ajay;

5) yMeHHe omnepupoBaTh MOHITHUSIMHU: HATYpaIbHOE
YHCIO0, 1IeJIoe  YHMCIO0, OCTaTOK IO  MOAYIIO,
pallMOHAIPHOE YHCIIO, HMPPAIMOHAIbHOE YHUCIIO,




OpraHu3aluu u JETCKO-
FOHOIIECKUX OpTraHu3aIusX;

- YMEHHUE B3aMMOJEICTBOBAThH
C COLUUAIBHBIMU MHCTUTYTaMHU
B COOTBETCTBUM C  HUX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

- TOTOBHOCTh K T'yMaHUTapHOU
u BOJIOHTEPCKOM
JIeATEIbHOCTH;

2) nampuomuyecko2o
B80CNUMAHUA:

- c(hopMUPOBAHHOCTD
poccuiickoi TpaKIaHCKOU
UJEHTUYHOCTH, TaTPUOTU3MA,
YBaXXEHUS K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTHU
nepen PonuHol, ropmoctu 3a
CBOM Kpaii, cBor0 Ponuny, cBoi
S3bIK U KYJIBTYPY, MPOILIOE U
HacCTosIIee
MHOTOHAallHOHAJIBHOTO HapoJia
Poccuu;

- I[IEHHOCTHOE€ OTHOILIECHHUE K
rOCYJapCTBEHHBIM CHUMBOJIaM,

HUCTOPUYECKOMY u
MIPUPOAHOMY HACJIEJINIO,
MaMSATHHUKAM, TpaguLHsIM
HAapOJIOB Poccun,
JIoCTHKeHusIM Poccun B Hayke,
HCKYCCTBE, cropre,
TEXHOJIOTHUSX U TPYIE;

- uaeiHas  yOeXJIEHHOCTH,
TOTOBHOCTh K CIYKEHUIO H
3a[UTe OreyecTna,

MIPUMEHEHUIO METOJIOB
MO3HAHUS;

- OBJAJICHHE BUJAMH JI€ATEIbHOCTU IIO
[IOJIyUEHUIO  HOBOTO  3HaHUA,  €ro
UHTEpIpETallud,  NpeoOpa3oBaHUI0 U
NPUMEHCHHUIO B  Pa3IMYHBIX  y4eOHBIX
CUTyallUsiX, B TOM 4YHCIE MPU CO3AAHUU
y4€OHBIX ¥ COLUATIBHBIX MPOEKTOB;

- ¢dopMUpOBaHHME  HAY4YHOrO  THUIIA
MBIIICHUS, BIIAJICHUE Hay4YHOU
TEPMHUHOJIOTHEH, KIFOYEBBIMHU TMOHITHSIMHU
1 METOJIaMH;

- CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE
3aJaud B 00pa30BaTEIbHON JEATENbHOCTH
Y )KU3HEHHBIX CUTYAIIUSX;

Pa3IMIHbIX

- BBISIBJIATD MPUIUHHO-CJICACTBCHHBIC
CBA3HU n AKTYaJIM3NUpOBaATH 3a/avy,
BbIABHUI'ATh THUIIOTE3Y c€C pecHuA,

HaxOJUTh apryMEHTHI I J1I0KA3aTeIbCTBA
CBOUX YTBEP)KIECHHM, 3a1aBaTh IIapaMeTPhI
Y KpUTEPUU PEILICHNUS;

- AQHAJIM3UPOBATH IIOJIYYEHHBIE B XOJIE
pelIeHus 3aa4M pe3ynbTaThl, KPUTUYECKH

OIICHUBATh 170:¢ JIOCTOBEPHOCTS,
MPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBHSIX;

- JaBaTb OLCHKY HOBBIM CHUTYalUsIM,
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

- paspabaTeiBaTh  IUIAaH  PEIICHHS
POOJIEMBI ¢ YYETOM aHaJIN3a UMEIOLTUXCS

MaTepUaTbHBIX 51 HEeMaTepUATbHBIX
peCypcoB;
- OCYIIECTBIISATh  IICJICHANPABICHHBIN

IOUCK TIICpEHOCAa CpCIACTB H CII0CO00B

MHOXECTBA HATypaJIbHBIX, LEJbIX, PALUOHAIbHBIX,
JNCHCTBUTENFHBIX YHCET, YMEHHE HCIOJIb30BATh
IOpU3HAKU  JIeIMMOCTH, HAauMEHbIIMM  oOmumi
JIeTUTENh U HaUMEHbIIIee 0011ee KpaTHOE, aITOPUTM
EBknuga mnpu pemieHuM 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU NO3ULIMOHHBIMU CHUCTEMaMH
CUUCIICHUS;

6) yMmeHHe CBOOOAHO OIEPUPOBATH MOHATUSAMU:
CTelleHb €  LeJbIM  IIOKa3aTeleM,  KOpPEHb
HATYypaJIbHOH CTENEHH, CTENEeHb C PalMOHAIBHBIM
HokaszaTeiaeM,  CTeeHb € JCHCTBUTEIbHBIM
(BeIleCTBEHHBIM) IOKa3aTeieM, JIorapupMm vucia,
CHHYC, KOCHHYC U TaHT€HC ITPOU3BOJILHOTO YHCIIA;

7) yMEHHE OIEepHpOBaTH TMOHATHSAMHU: TOXKIECTBO,
TOXKJECTBEHHOE  IpeoOpa3oBaHHE,  YypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpPaBHEHUI W HEPAaBEHCTB,
PABHOCHJIBHOCTh YPaBHEHH, HEPABEHCTB U CUCTEM,
panroHanbHbIe, UppalMOHABFHBIC, MTOKa3aTeNbHbIE,
CTETICHHBIE, JorapupMUIEcKue,
TPUTOHOMETPUUYECKHE YypaBHEHHUs, HEPABEHCTBA U
CHCTEMBI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA
U CHCTEMBl C TIOMOUIbIO PpA3JIMYHBIX IPHEMOB;
pemaTh ypaBHEHHs, HEPaBEHCTBA M CHCTEMBI C
napamMeTpoM; NPUMEHSTh ypaBHEHMs, HEpaBEHCTBA,
WX CHCTEMBI ISl PEIICHUSI MaTEMAaTUIECKHX 3aa4d U
3aa4 U3 passInYHbIX 001acTel Hayku M pearbHOU
KHU3HH,

8) ymeHue CBOOOAHO ONEPUPOBATH MOHATUSIMM:
rpaduk QyHKIMH, OOpaTHAs (QYHKIINS, KOMITO3HUITHS

byHKIUH, JuHeWHas ~(QYHKOUSA, KBaJpaTHYHAsS
dbyHKIIHS, creneHHass  QYHKIUA C  IEIbIM
MoKaszarejaeM, TPUTOHOMETpPUYECKHe  (YHKIIUH,
oOpaTHbIe TPUTOHOMETPUIECKHE byHKIHH,

nokazaTeiabHass U Jorapudmuyeckas (QyHKINU;




OTBETCTBEHHOCTh  3a
Ccynp0y;

3) 0YX0B8HO-HPABCIBEHHO20
B0CNUMAHUA!

€ro

- OCO3HaHUE JTyXOBHBIX
LEeHHOCTEN POCCHIICKOTO
Hapoa;

- c(hOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HaHMSI,
ATUYECKOTO MOBEACHUS;

- CIOCOOHOCTH  OIICHHUBATh
CUTyalluIO u IIPpUHHUMATDH
OCO3HAHHBIE pelieHus,
OPUEHTHPYSICh HAa MOpPAIBHO-
HPABCTBEHHbIE =~ HOPMBI U
[IEHHOCTH;

- OCO3HaHWE JTUYHOTO BKJIAJa B
[IOCTPOCHUE YCTOWYHBOTO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIECHUE K
CBOMM pojuTensM u (Win)
Ipyrum YjIeHaM CEeMbH,
CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O HOPUHATHS
LIEHHOCTEN CEMEHHOM XU3HHU B
COOTBETCTBUHM C TPaJULUSAMU
HapoaoB Poccuu;

4) ICMemu4ecko2o
60CNUMAHUS!

- 3CTETUYECKOE OTHOUICHHE K
MHUpPY, BKJIOYash  ICTETHKY
ObITa, HAy4HOTO u
TEXHUYIECKOTO TBOPYECTBA,
CTOpTa, Tpyna u

JeicTBUS B PO ECCHOHATBHYIO CPENy;

- yMeTh  MEpPEHOCUTh  3HAaHUA B
M03HABATEJIbHYIO u MIPAKTUYECKYIO
001aCTH KU3HEICATCIHHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX
MPEIMETHBIX 00IacTel;

- BBIBUTaTh HOBBIE WJIEH, Ipeajararb
OpPUTHHAIILHBIC MTOJIXO/IbI U PEIICHUS;

- cTaBuTh mpoOiemMbl M  3aJayH,
JIOITYCKAOIIUE aJIbTEePHATUBHBIC PELICHUS;
B) pabota ¢ uHpopMaIuei:

- BIQACTh  HABBIKAMH  IOJIyYCHUS
uH(pOpMallMd M3 HCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIBHO OCYIIECTBIISATH
MOWCK, AaHaluM3, CHCTeMaTU3alUl0 U
WHTEPIIPETANMIO WH()OPMAIIUN Pa3TUIHBIX
BUJIOB U (hOpM TMpeicTaBICHUS;
- co3laBaTh TEKCTHI B
dopmarax ¢  y4eToM
uHbOpMallUM U IIETEBOM
BbIOMpas ONTUMAJIbHYIO
MIPEJICTaBICHUS U BU3yaTH3aIlUy;

- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uH(popMaIu, ee
COOTBETCTBUE TPABOBBIM H MOPAILHO-
ATUYECKUM HOPMaM;

- UCTIOJTb30BATh cpeacTBa
WH(OPMALIMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTH B PpEIICHHWH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OpPTaHU3aI[MOHHBIX
3ajau ¢ coOioneHueM — TpeboBaHUU
DPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, PeCypcocOepeKeHHs, MPaBOBBIX
u THYECKUX HOPM, HOPM

pa3IUIHbBIX
Ha3HA4YCHUA
ayIMTOpHH,

opmy

YMEHUE CTPOUTh TIpapuku (YHKIMHA, BBIIOIHATH
npeoOpa3oBaHus TpaQuKOB (HYHKIIHIA;

YMEHHUE HUCIOJIb30BaTh TpapuKu GYHKIUN 17
M3Y4EHHUs TIPOLIECCOB U 3aBUCUMOCTEN TP PELIEHUH
3aJad4 U3 Jpyrux YydeOHbIX MpeIMeTOoB U U3
peaIbHOM  KU3HU; BBIp@XaTh  (QopMmyliaMu
3aBHCUMOCTH MEX/y BeJIMUHHAMU;

yMEHHE CBOOOJHO OIEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, HNEPUOJUYHOCTb (DYHKIMH,
OTrpaHUYEHHOCTh byHKINH, MOHOTOHHOCTb
byHKIIUU, SKCTpeMyM (YHKIHMH, HauOonbliee u
HauMEHbIllee 3HAYeHUs] (QYHKIUU Ha HPOMEXYTKE;
yYMEHUE MPOBOIUTH HCCIeI0BaHNEe QYHKIUY;

YMEHHME HCII0JIb30BaTh CBOMCTBa U Tpaduku
GyHKUMH U pelleHHs] YpaBHEHHH, HEpaBEHCTB U
3ajad = C  [apaMeTpamu; — M300paxkaTb  Ha
KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA pPELICHUH
YpaBHEHUI, HEPABEHCTB U X CUCTEM;

9) ymeHue CBOOOAHO OIEPUPOBATH MOHATUSAMU:
II0CJIEI0BATENBHOCTD, apupmeTnyeckas
nporpeccus, reoMeTpudecKas IIporpeccus,
OECKOHEUHO yOBIBaroas rEOMETPHUYECKas
IIPOrPECCHS; yMEHUue 3a]1aBaTh
IIOCIIEOBATENBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPEHTHBIX (POpMYIT;

10) yMeHue OIIEpUPOBATh MOHATUSMH:
HENpPEphIBHOCTh (YHKIUHU, ACUMIITOTHI TIpaduka
¢GbyHKIMH, TIepBast U BTOpasi MPOU3BOJHAS (YHKIINH,
F€OMETPUYECKHUN 51 buznueckuit CMBICII
MIPOU3BO/IHOM,  TepBOOOpa3Hasi,  ONpe/eTIeHHBIN
WHTErpaj; yMEeHHE HaxOIuTh acUMITOTHI Tpaduka
(GyHKIMH;  yMEHHE  BBIUUCIATH  POHU3BOJHBIC
CYMMBbI, MPOM3BEAEHUS, YaCTHOTO M KOMIIO3HMIIUU
(yHKIMHA, HaXOOUTh ypaBHEHHME KacaTelbHOM K




OOLIECTBEHHBIX OTHOLICHHIA;

- CIOCOOHOCTH BOCIIPUHUMATH
pa3iuyHble BUIbBl HCKYCCTBA,
TpagUIMd ¥ TBOPYECTBO
CBOET0 M JPYruX HapoOJIOB,
OLIyIIaTh IMOIMOHAIBHOE
BO3/ICIICTBUE UCKYCCTBA;

- yOeXKJIEHHOCTh B 3HAYUMOCTH
JUIsE JTMYHOCTH U 00IllecTBa
OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBa, STHUYECKHUX
KYJIBTYPHBIX  TPQIWIHA U
HApOIHOTO TBOPUYECTBA;

- TOTOBHOCTD K
CaMOBBIPQKEHUI0O B  Pa3HBIX
BUJAaX HMCKYCCTBa, CTPEMJICHHE
MPOSIBIISITH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) @usuueckoeo éocnumanus:

- c(hOpMHUPOBAHHOCTH
3I0pOBOTO  HM  0€30MacHOTO
oOpaza KHU3HHU,
OTBETCTBEHHOTO OTHOUICHHUS K
CBOEMY 3/10pOBBIO;

- TOTPEOHOCTh B (U3NYECKOM

COBEPILECHCTBOBAHUU,
3aHATUAX CIIOPTHUBHO-
03JI0POBUTEIILHOU

JIEATEIBbHOCTBIO;

- AKTUBHOE HEIpUsATUE
BPEIHBIX IPUBBIYEK W HHBIX
dopM  mpuuMHEHHMS ~ Bpena
buznyeckomy u

TICUXUYECKOMY 3/10POBBIO;

nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BIQJACTh HAaBBIKAMU pACIIO3HABAHUSA U
3auUThl HHGOpMaluu, UH(MOPMAILIMOHHON
0€30MacHOCTH JIUYHOCTH.

2) Osnaoenue VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU.

a) oOmeHue:

- OCYIIECTBIISAITh KOMMYHHKAIIMH BO BCEX
chepax KHU3HU;

- pacro3HaBaTh HEBEpOATBHBIC CPEICTBA
oOmeHus, MOHUMATh 3HaYCHHE
COIMAITLHBIX 3HAKOB, pacrno3HaBaTh
MPEINOCHUIKU KOH(MIMKTHBIX CUTyallud U
CMSTYATh KOH(IHKTHL;

- BIAACTh  Pa3TUYHBIMU
OOIICHUS B B3aUMOJICHCTBUS;
- aQpryMEHTUPOBAHHO BECTHU JIMAJIOT, yMETh
CMSTYATh KOHQIMKTHBIC CHTYAIUH;

- pa3BepHYTO U JIOTHYHO H3JIaraTh CBOIO
TOYKY 3peHHs] C  HCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

0) COBMECTHas JIeATeITbHOCTD:

- MTOHNMATH u MCIIOJIb30BATh
MpeuMyIIecTBa KOMaHIHON u
UHAUBUAYAJIbHON paboThI;

- BBIOMpaTh TEMaTUKy H  METOHbI
COBMECTHBIX JICMCTBHH C y4eTOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO
YJIeHA KOJUICKTHBA;

criocobamu

- NIpUHUMATh JA(SAR0% 1 COBMECTHOM
JACATCIIbHOCTH, OpTraHU30BLIBATH n
KOOPAUHHPOBATH JIeHCTBUS Io €C

JOCTIDKEHHIO: COCTaBJIATH IUIAH JICHCTBHI,
pacrpenensiTb poJad C YYETOM MHEHHM

rpaduky G yHKINH;

YMEHHE WCIOJIb30BaTh IPOU3BOJHYIO JUIS
uccienoBanus — QYHKOUW, Ui HaXOXKICHUS
HaWTYYIIEro PEemIeHUs] B MIPUKIATHBIX, B TOM YHCIE
COIMAIIEHO-9)KOHOMHYECKUX M (PU3UYECKUX 3a/a4ax,
JUTSL OTIPENICTICHHSI CKOPOCTH M YCKOPCHHSI; HAXOAWTh
IUIOINAN U 00BEMBI (PUTYp C TIOMOIIBIO HHTETPAIa;

MPUBOJIUTH HPUMEPBI MaTEMaTUYECKOTO
MOJIEJIUPOBaHMs C MOMOLIbI0 AU(PepeHInanbHbIX
YpaBHEHU;

ll) YMCHHUEC OIICPpUPOBATH IMMOHATUAMU: KOMIIICKCHOC
YHUCI0, CONMPAKCHHBIC KOMIIJICKCHBIC YHUCJIla, MOOYJIb
U aprymMCeHT KOMIUJICKCHOTO 4YHCJIA, (I)opMa 3aI1ucCu

KOMIIJIEKCHBIX qucell (reomerpuyeckas,
TPUIOHOMETpHUYECKass U anredpanyeckas); yMeTb
NpOM3BOIUTh  apu(MeTHdecKkue  JEHCTBHA  C

KOMIUICKCHBIMU ~YUCJIaMH; TPUBOJUTH IPUMEPbI
UCIIOJIb30BaHUsI KOMIUIEKCHBIX YHUCEIT;

12) ymeHmwe CBOOOIHO OIEPHPOBATH IOHITUSMU:
cpeaHee apudmeTnieckoe, MeuaHa, Hanboblee U
HauMEHbIllee  3HAYEHHWs, pa3Max, JUCIepCHs,
CTaH/IapTHOE OTKJIOHEHUE JUIsl ONMCAHUS YUCIIOBBIX
JaHHBIX; YMEHHE UCCIE0BaTh CTAaTUCTHYECKHE
JIaHHbIE, B TOM YHCIIE€ C IPUMEHEHUEM IpapHUuecKux
METOJIOB M DJIEKTPOHHBIX CPEACTB; TIpapuuecKu
UCCIIeI0BaTh COBMECTHbBIE HAOIIOACHUS ¢ TIOMOIIBIO
JMarpaMM pacCEeUBAHMS U JIMHEWHON PErpeccuu;

13) ymMeHue HaxoIUTh BEPOSTHOCTH COOBITHH C

HCIIOJIb30BaHUEM rpaduyecKkux METO/IOB;
OpPUMEHSATh  JUId  pelleHus  3a7ad  (HopMyJibl
CIIO)KEHMSI U YMHOXXEHMsI BEpOSITHOCTEH, (popmyiy
MOJTHOW ~ BepoATHOCTH,  ¢opmyny  bepnymim,

KOMOMHATOpHbIE (akThl U (QOPMYJIbI;, OLIEHUBATH
BEPOSITHOCTH  pEabHBIX  COOBITHI;  yMeHHe




6) mpy0o6020 60CNUMAHUA.

- TOTOBHOCTH K  TPYAy,
OCO3HAHHE [EHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTb K aKTUBHOU
JeSITeIbHOCTH
TEXHOJIOTUIECKOM "
COLIMAJIBHOW HaIIPaBJIECHHOCTH,
CIOCOOHOCTh  MHHIIMAPOBATH,
TUTAHUPOBATH u
CaMOCTOSITEIIbHO  BBITIOJHSTH
TaKyIo JACSITeILHOCTD;,

- HWHTEpeC K pa3IMYHBbIM
chepam  mpodeccHoHATBHON
NeSITeIIbHOCTH, yMEHUE
COBEPIIATH OCO3HAHHBII
BbIOOp Oyaymieit mpodeccun u
peann30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC TITaHBI,

- TOTOBHOCTh M CHOCOOHOCTH K

00pa3oBaHMIO u
€caM000pa30BaHUIO Ha
MPOTSKEHUH BCEU KU3HU;

7) 9KO0N02UHECKO20
B80CNUMAHUA:

- c(OpPMHPOBAHHOCTh
JKOJIOTUYECKOU KYJBTYpBI,
IIOHMMAaHHE BIIMSIHUS
COLIMAJIbHO-3KOHOMHYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE
NPUPOAHON W COIMAIBHOU
Cpenbl, OCO3HaHHE
J100aTBHOTO Xapakrepa

9KOJOTHYCCKHUX HpOGJ’ICM;

YYaCTHHKOB  0OCYXJaTh
COBMECTHOM padoThI;

- OLEHMBAaTh KauyeCTBO CBOEr0 BKJIAJa U
KQXJIOTO y4YaCTHHKAa KOMaHIbl B OO
pe3yibTarT Mo pa3pabOoTaHHBIM KPUTEPUIM;
- [npeajaratb HOBBIC ITPOCKTHI, OLICHUBATH

pe3yabTaThl

191 (S5 c MIO3ULIUU HOBU3HBI,
OPUTMHAIbHOCTH, MIPAaKTUYECKOU
3HAYUMOCTH;

- KOOPJIMHUPOBATH U BBIOJHATE PaboTy B
YCIOBHSX PEAbHOTO, BHUPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYILIECTBIISATh TIO3UTHUBHOE
CTPATETUYECKOE TOBEACHUE B Pa3IIMUHBIX
CUTYyallMsIX, TMpPOSBISATH TBOPYECTBO U
BOOOpaKkeHUE, OBITh HMHUITUATHBHBIM.

3) Osnaoenue VHUBEPCANbHBIMU
PeYIAMUBHBIMU QeUCBUAMU.

a) caMOOpTaHU3alUs:

- CaMOCTOSITENIEHO OCYIIIECTBIATh
MO3HABATEIIBHYIO JICATEIbHOCTD, BBISBIIATH
npo0yieMbl, CTaBUTh U (HOPMYIHUPOBATH
coOCTBEHHBIE 3aJjaud B 00pa3oBaTeIbHOU
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIbHO  COCTaBJSATh  IUIaH
pereHus poOIIeMbI c y4eToM
UMEIOIIMXCA  PECypcoB, COOCTBEHHBIX

BO3MOXHOCTEHN U MPEANOYTEHNH;

- 1aBaTh OLIEHKY HOBBIM CHUTYallUsIM;

- pacmupsaTh paMKd y4eOHOro mpeamMera
Ha OCHOBE JINYHBIX PEANOUYTCHUN;
- JieaaTh OCO3HAHHBIN
apryMeHTHUPOBATh ero,
OTBETCTBEHHOCTb 32 PELICHHUE;

BBIOOD,
Opatb

OIEpUPOBATh MOHATUAMM: CllydaliHas BeJIWYMHa,
pacupeneiieHue  BEpPOSITHOCTEM, MaTeMaTH4ecKoe
OKHUJAaHHUE, QUCIEPCUS U CTAHJAPTHOE OTKIOHEHHE
CIly4yailHON BeNUYMHBI, (YHKLIUU pacrlpeneieHus U
IUIOTHOCTH ~ PaBHOMEPHOIO, IIOKa3aTeIbHOIO H
HOPMaJIBHOTO pacipeneneHun; yMeHUe
UCIIOJIB30BaTh CBOMCTBA U3YYECHHBIX PaCIpEIEICHUN
JUIsL pelieHusl 3a]ad; 3HAKOMCTBO C IIOHATHSMM:
3aKOH OOJIBIIMX YHCEJ, METOAbl BBIOOPOYHBIX
VCCJIEIOBAHNM; yMEHHME INPHUBOJUTH  IIPUMEpPHI
IPOSIBJIIEHUS 3aKOHA OOJIBILINX YHUCEN B IPUPOIAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHue cBOOOAHO ONEPUPOBATH IMOHITUAMU:
TOYKA, MpsAMasi, INIOCKOCTh, IIPOCTPAHCTBO, OTPE3OK,

Jay4, IUIOCKMH  yroi,  JBYIpaHHBIA  yroi,
TPEXTPaHHBII Yroll, [epeceKaroImecs,
napajuleIbHble U CKPEIIMBAIOIIMECA  IPSIMBIE,

NapaJJIeIbHOCTh U NEPIEHIUKYIISIPHOCTD MPSMBIX U
IJIOCKOCTEH, Yrojdl MEXAY IPSAMBIMHU, YroJl MEXKIy
IPSIMOM U IIJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTAMM;

YMEHUE MCHOJIb30BaTh IIPUM  PEIIEHUH  3aJa4
U3yyeHHble (AaKTBI M TEOpeMbl IIIAHUMETPUH;
YMEHHME  OLIEHHMBAaTh  pa3Mepbl  OOBEKTOB B
OKpY)KarIllleM  MHpEe;  YMEHHE  OIEepUpOBAThH
MOHATHSIMHU: MHOT'OI'PAaHHUK, cedyeHue
MHOTOTpaHHMKa,  TPAaBUIBHBIH  MHOIOIPAaHHUK,
npu3Ma, nUpaMuga, @QuUrypa M MOBEPXHOCTb

BpalleHUs, LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYEHHs KOHyca M UWIMHJIpA,
napajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEYEHHUE 11apa,
IJIOCKOCTh, Kacaroulasicsi cepbl, MUIMHAPA, KOHYCa;
YMEHME  CTPOUTb  CEUYEHHWE  MHOIOIPAHHHUKA,
n300paxarhb MHOTOTPaHHUKH, buryps "
ITOBEPXHOCTH BPAIIEHHUs, UX CEUEHUS], B TOM YHUCIIE C




- IJIJAHUPOBaHUE u
OCYILIECTBJIEHUE JEUCTBUU B
OKpPY’KarolIllel cpejlie Ha OCHOBE
3HaHUSA Leled  YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HETPUsTUE
JICUCTBUMA, TPUHOCAILIUX BpeEl
OKpYXKarolleH Cpee;

- yMEHME MPOTHO3HPOBATH
HeOJIaronpusITHbIE
SKOJIOTUYECKHE  IOCIEICTBUS
NPEAIPUHUMAEMBIX JICVCTBUM,
peaoTBpaliaTh Ux;

- pacumpeHue OITBITa
JEATENILHOCTH AKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) yeHHocmu HAY4HO20
NO3HAHUA:

- c(hOopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
PasBUTUA HAayKn u
00111eCTBEHHOM NPaKTUKH,
OCHOBaHHOTO  Ha  JHajore
KYJIBTYp,  CIIOCOOCTBYIOIIETO

OCO3HAHHMIO CBOETO MeECTa B
MOJUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHHE
SIBLIKOBOM M YHUTATEIbCKOM
KYJbTYPBI Kak cpeacTaa
B3aUMOICUCTBHS MEKY
JIOIbMU Y MO3HAHUS MUDA;

- OCO3HAHHE LIEHHOCTH

- OLICHUBATh MPUOOPETEHHBIH OIIBIT;

- cmocoOCTBOBaTh (HOPMHUPOBAHHMIO U
MPOSBIICHUIO  IIMPOKOM  Jpyauluu B
pasHbIX o001acTAX 3HAHUI, IOCTOSHHO
MOBBIIATH CBOM  OOpa3oBaTelIbHBIA U
KYJIbTYPHBI! YPOBEHb;

0) CaMOKOHTPOJIb:

- JaBaTh OILIGHKY HOBBIM CHUTYallUsM,
BHOCUTb KOPPEKTHBBI B JESTEIbHOCTD,
OLICHUBAaThb COOTBETCTBHE  PE3YyJIbTaTOB
LEJISIM;

- BIJIaJIETh HABBIKAMHM I103HABATEIbHOMN
pediekcH KaKk OCO3HaHUSI COBEPIIIAeMbIX
JICUCTBUA W MBICIUTEIBHBIX IPOLIECCOB,
UX pe3ylbTaTOB U OCHOBAHMIA;

- WCTOJB30BATh TPHUEMBI PEQIICKCUU JUIS
OLICHKM CHUTYyallMd, BbIOOpa BEpPHOIO
peuIeHus;

- YMETb OILIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIIECHUS 0 UX CHUKECHHIO;

B) AMOIIMOHATBHBIN WHTEJUIEKT,
MpeInoiararonii chOpMUPOBAHHOCTH:

- CaMOCO3HAaHU4, BKJIIOYAIOIIETO
CHOCOOHOCTh MOHUMATh CBOE
HSMOLIMOHAIBHOE  COCTOSIHUE,  BUJETH
HANpaBlIEHUsI  Pa3BUTUS  COOCTBEHHOM
YMOLIMOHAIBHOMN cepbl, ObITH yBEPEHHBIM
B cebe;

- cCaMOperyJHpOBaHUs, BKJIIOYAIOIIEr0
CaMOKOHTPOJIb, yMEHHE  TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJECHHE,
CHOCOOHOCTh a/IalITUPOBATHCS K
AMOITMOHAIBHBIM WU3MEHEHUSM u
MPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM

IIOMOLIBKO  DJJIEKTPOHHBIX  CPEACTB;  yMEHHE
MPUMEHSTh CBOWCTBA TI'E€OMETPUYECKHX  (uUryp,
CaMOCTOSITENIbHO  (DOPMYJIMPOBATh  ONpENENIeHUs
u3ydaemblXx  (UTYyp, BBIABHraTh THIIOTE3BI O

CBOMCTBaX M IpPHU3HAKaX T'€OMETPHUYECKHUX (HUTYP,
00OCHOBBIBATh WJIM ONpPOBEpPrath HX; YMEHHE
IPOBONTH KIacCUPHUKALUIO (GUTYp 1O pasIndHBIM
MpU3HAKAM, BBITOJIHATH HE00XO0IMMbIE
JOTIOJTHUTEIIbHBIE TIOCTPOCHHUS;

15) ymenuwe CBOOOIHO ONEPHPOBATH IOHITHUSMHU:
wiomaab Gurypel, 00beM QUrypbl, BeIUYUHA yIIia,
paccTosHuE OT TOYKH JO IUIOCKOCTH, PacCTOSHUE
MEX/1y MPSIMBIMH, PACCTOSTHIE MEK/1Y IUIOCKOCTSIMH,

IUIOIIA/b cdepsl, IUI0IIA/b MIOBEPXHOCTHU
OUpaMUIbl, NPU3MBI, KOHYCa, LWIUHApA, 00beM
KyOa, IPSIMOYTOJIbHOT'O napajulieJenunena,
OUpaMUbl, OPU3MBI, LWIMHApPA, KOHYyca, LIapa;

YMEHUE HaXOIHWTh OTHOIIECHHE O00BEMOB MOAOOHBIX
uryp;

16) ymeHue CBOOOAHO ONEPUPOBATH IMOHITHUAMHU:
JIBYDKEHUE, TTapajuIeIbHBIN TepeHoC, CUMMETPHsS Ha
IUIOCKOCTH ¥ B TPOCTPAHCTBE,  IOBOPOT,
npeoOpazoBaHre TMOA00MS, TMOAOOHBIE (UTYPHI;
YMEHHUE paclo3HaBaTh paBHbIE U M0JI00HBIE PUTYPHI,
B TOM YHCJIC B TPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHUE HCI0JIb30BaTh F€OMETPUUECKHE OTHOLICHHUS,
HaXO/UTh TEOMETPHUECKUE BEIMIUHBI (UIMHA, YTOJI,
IUIOIAAb, 0OBEM) MPHU PELICHWU 3a1ad U3 JAPYrHx
y4eOHBIX TIPEAMETOB U U3 PEATbHOM KHU3HH,

17) ymeHue CBOOOAHO ONEPHPOBATH IOHATHUSMU:
NpsIMOYTOJIbHAST ~ CHCTEMa  KOOPIWHAT,  BEKTOD,
KOOp/AMHATBl TOYKH, KOOPAMHATBHI BEKTOpa, CyMMa
BEKTOPOB, TPOM3BEJCHHE BEKTOpa Ha YHCIIO,
pa3loXeHHe BeKTopa 1o 0a3ucy, CKaJspHOe




Hay4YHOU JeSITeNIbHOCTH,
TOTOBHOCTH OCYIIECTBIIST
MPOEKTHYIO u
M CCIIEIOBATEIbCKYIO

JeATEIbHOCTh UHAUBUAYAIbHO
U B IpyIIe.

HOBOMY;
- BHYTPEHHEW MOTHBAIMH, BKJIFOYAIOIICH
CTpEMJICHUE K JIOCTIDKCHUIO Ied U
ycrexy, ONTUMHU3M, HWHHIIMATUBHOCTD,
YMEHHUE JIeWCTBOBATh, UCXONS W3 CBOMX
BO3MOXKHOCTEH;

- DMIIaTUH, BKJIIOYAIONICH CIIOCOOHOCTh
MOHMMATh  AMOIIMOHAIBHOE  COCTOSIHHE
IpyTUX, YUUTHIBATh ero npu
OCYIIIECTBIICHUT KOMMYHHKAITUH,
CHOCOOHOCTh K COYYBCTBUIO u
COTIePSIKUBAHHIO;

- COLMAJbHBIX HABBIKOB, BKJIFOYAIOIIMX
CIIOCOOHOCTh BBICTpAaMBaTh OTHOIICHUS C
JPYTUMH JTFOIBMH, 3a00TUTHCSI, TIPOSIBIISATH
WHTEPEC U pa3peniatb KOHMIUKTHI,

T) IpUHITHE CeOs U JPYTUX JIIOICH:

- MMpUHHUMATh 0667[, IIOHHUMas CBOHU
HEAOCTAaTKU U JOCTOMHCTBA,
- [OpHUHUMAaTb MOTHBBI MW APTYMCHTBI

JIPYTHX JIFOJICH TPH aHATU3e Pe3yIbTaToB
JIeITEIIbHOCTH;

- MPU3HABATh CBOE MPABO W MPABO JIPYTHX
JI0JICH Ha OIIMOKU,

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C
MO3UIUH JIPYTOro YelOBeKa.

IPOU3BEJICHUE, BEKTOPHOE IPOU3BEICHUE, YTOJ
MEXIy  BEKTOpaMH;  YMEHHE  HCIOJb30BATh
BEKTOPHBIH M KOOPAWHATHBIA METOJ JUIS PELICHUS
TEOMETPHUECKUX 3a/ad U 3ajad JAPYruX y4eOHBIX
IPEIMETOB; ONEPHPOBATH MOHATHAMU: MaTpuna 2 X
2 1 3 X 3, onpenenuTesb MaTPULIbl, TEOMETPUUECKUM
CMBICT OTIpEIeITUTEIIS;

18) ymeHHe MoenupoBaTh pealibHbIE CUTYalluu Ha
S3bIKE  MATEMaTHKH;, COCTaBJISITh  BBIPAXKEHUS,
ypaBHEHHS, HEPAaBEHCTBA U X CHCTEMBI T10 YCIOBHUIO

3aJaud, MCCIENOBaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJI30BaHUEM anmapara anreOpsl,
UHTEPIPETUPOBATH HOJY4YEHHBIN pe3ynbTar;

CTPOUTH MAaTEMaTUYECKHE MOJCIA C IOMOLIBIO
F€OMETPUYECKUX TOHATUA M BEJIMYMH, peulaTh
CBA3AHHBIE C HUMHM IIpaKTHUYECKHME  3aJauy;
COCTAaBJISITh BEPOSITHOCTHYIO MO/IEJIb u
WHTEPIPETUPOBATH MOJYUYEHHBIN PE3YNbTaT; PEIIATh
IPUKJIAIHBIE 3aa4 CPEICTBAMU MAaTEMAaTHYECKOTO
aHalan3a, B TOM YHUCJIE COLUAIbHO-2KOHOMHYECKOTO
1 (PU3UYECKOTO XapaKTepa;

19) ymenue BBIOMpATh MTOAXOISAIMIMA METOM MAJs
pewmieHuss  3a7a4d;  [OHMMAaHWE  3HAYUMOCTHU
MaTeMaTUKM B  M3YYEHUM  MNPUPOJHBIX U
OOIECTBEHHBIX MPOLIECCOB U SBJICHHUH; yMEHHeE
pacno3HaBaTh MPOSIBICHUE 3aKOHOB MATEMATHKU B
HCKYCCTBE, yMeHUue MIPUBOJUTH MIPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUUCKOW U MUPOBOU
MaTeMaTUYECKON HAYKH.




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPE/IMETA

2.1. TpynoeMKoOCTb 0CBOEHMSI Y4€OHOI0 IpeaMeTa

st ouHoii popMbl 00yUeHHSI:

HaumeHOoBaHUMeE COCTABHBIX B 1.4. B popme nmpaxr.
. O0nbem B yacax
yacTell TUCHUILIUHBI MOJATOTOBKH
VueOHbIe 3aHATHSA, B T.4. 210 0
Jlexyuu 72 0
Ilpakmuueckue 3anamust 136 0

Jlabopamopnvie 3ansamus - -

Koncynomayuu 2 0
CamocrosTenpHas padbora 28 0
[TpomesxyTouHas arTecTanus 4 0
Bcero 242 0
st 3a04HOM popMBbI 00yUeHH:
HaumeHoBaHHe COCTABHBIX B T1.4. B popMme npaxkr.
. O0beM B yacax
yacTell JUCHUILINHBI MOJATOTOBKH
VYueOHbIe 3aHATHS, B T.4. 10 0
Jlexyuu 4 0
Ipaxmuueckue 3anamus 6 0
Jlabopamopnvie 3anamus - -
Koncynomayuu - -
CamocrosTenbHas pabora 230 0
[IpomexxyTounas arrectanus 2 0
Bcero 242 0




2.2. TemaTtuueckoe IVIAHMPOBAHUE U cojiep:kaHue 001eo0pa3oBaTeIbHOr0 yueoHoro npeamera OYIL03.Y MaremaTuka

st ouHoii popmbl 00yueHus:

OobeMm,
akanx. 4/ B
TOM 4YHCJIe
HaumenoBanue Coaep:xanue yueOHOro MaTeprasia 1 (OpMbl OPraHNu3alMH AesATeJIbHOCTH 00y4Yal0IINXCH B (hopme
pasiesos NPAKTHYECK
U TeM oil
NMOATOTOBKH
, AKal. 4
1 2 3
Pa3nes 1. Anrefpa n Haya/1a MaTeMaTHYeCKOI0 aHAJIN3A.
Tema 1.1. Jekyuu 4/0
Mmnoiwcecmeo Cooeporcanue yuebnoco mamepuana: MHOXKECTBO, ONEpallMd HaJ, MHOXECTBAMM M MX CBOWCTBA.
oelicmeumenbHvlx Huarpammsl Oiiniepa — Benna. IIpumeHeHue TeOpeTHKO- MHOXKECTBEHHOI'O ammapara Jjs pelIeHUs
yucen. Munozounenst. | 3a1a4. PaunonanbhHble unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JPOOHM, IPOLEHTHl, OECKOHEYHbIE
Payuonansnwvie nepuonuyeckue ApoOu. IlpumeHenue npobell M TNPOLEHTOB IS pELICHHS NPUKIATHBIX 3a/ad.
YpasHenua u JleiicTButenpHble uyncia. PanuoHanpHble M HppalloHalIbHbIC Yynciaa. ApupMeTHUYEeCKHe OIepanuu ¢
Hepagencmaa. JeMCTBUTENBHBIMU YUCIIaMU. MOAyNb JEHCTBUTEIBHOIO 4YMCIa M ero cBoicTBa. IIpubnmxéHHble
Cucmempl TuHeliHbIX | BBIYUCICHUS, NTPaBUJIa OKPYIJIEHUS, IPUKUAKA U OIIEHKA pe3ynbTara BhluuciaeHU. OCHOBHBIE METOIbI
YpagHeHuil. pelIeHus LebIX M JIpOOHO-pallMOHATBHBIX YPAaBHEHMH M HEpaBeHCTB. MHOrowIieHbl OT OJHOU
nepeMeHHOM. JleneHre MHOrOwIeHa Ha MHOTOWIEH ¢ ocTaTtkoM. Teopema bezy. MHOrowieHs! ¢ 1ensmMu
odpdummentamu. Teopema Buera. PemeHue cuctem IWHEHHBIX ypaBHeHHI. MaTpuila CHCTEMBI
JUHENHBIX ypaBHeHUH. OmnpeaenuTesb MAaTpUIbl 2X2, €ro TIeOMETPUYECKHH CMBICI U CBOICTBa,
BBIUMCJICHUE €r0 3HAYCHMsI; IPUMEHEHHNE ONPEACIINUTEINS 11l PELICHUs] CUCTEMBI JINHEWHBIX ypaBHEHUH.
Pemenne npukiiagHbIX 3a/1a4 ¢ MOMOIIBIO CHCTEMBI JINHEMHBIXYPABHEHU.
Ilpakmuueckue 3anamusn 4/0
Camocmoamenvnas paboma 2/0
Tema 1.2. Jexuuu 2/0

@Dyukyuu u zpaguxu.
Cmenennan pynkyusn
c uenvim

Cooeporcanue yuebnoco mamepuana: DyHKIUA, crnocoObl 3amanus (yHKOuU. B3anmHO oOpaTHBIC
¢ynkuuu. Komnosunusa ¢ynkuuid. I'padux ¢yHkumu. OneMeHTapHble HpeoOpa3oBaHUs TpaduKoB
¢byskmii. O6nacte omnpeneneHuss 1 MHOXKecTBO 3HadeHMM ¢yHkiuu. Hymn ynkumn. ITpomexyTtku




nokazamesnem. 3HaKonocTtossHcTBa. UYérHble u HeuéTHble QyHkuuu. [lepuogmueckue dynkuuu. I[IpoMexyTku
MOHOTOHHOCTH (DyHKIIMU. MakcUMyMbl 1 MUHUMYMBI (yHKIIMH. Hanbonbiee 1 HanMeHbIIee 3SHAUCHUE
byHKIIMM Ha npomexxyTke. JIMHelHasa, KBagpaTu4yHas U IpOOHO- JMHEWHas QYHKIHUHU. DJIeMEHTapHOe
UCCIIEIOBaHUE W TOCTpoeHue rpadukoB 3tux ¢(yaknmit. CTeneHb ¢ HENbIM IOKa3aTeneM. buHom
Hrerotona. Ctenennas GyHKIUS ¢ HATYpaJlbHBIMU LI€JbIM NoKa3areneM. E€ cBolicTBa u rpaduk.
Ilpakmuueckue 3anamus 6/0
Camocmoamenvnan paboma 2/0
Tema 1.3. Jdexyuu 2/0
Apughpmemuueckuii Cooepoicanue yuebHo2o mamepuana: ApupMeTHUECKU KOPEHb HATYpaJlbHOM CTENEeHH U €ro CBOICTBA.
KopeHb [TpeoOpa3oBaHUs YUCIOBBIX BBIPAXKCHUH, COIEPIKANINX CTEIICHUN KOpHH. VppalinoHaIbHEIC YpaBHEHHUS.
N—oii cmenenu. OcHOBHBIE METOJIbI PEIICHUS HPPALMOHAIBHBIX YpaBHEHHH. PaBHOCHUIIbHBIE MEPEXOAbl B pPELICHUH
Hppayuonanvnoie UppalMoHaNIbHBIX ypaBHeHUH. CBoiicTBa M TpapuK KOpHS N-OH CTENEHW KakK (YHKIUH OOpaTHOU
YpasHeHus. CTEMEeHH C HATypaJIbHBIM IOKa3aTelleM.
Ilpakmuueckue 3anamusn 4/0
Camocmoamenvnasa paboma -
Tema 1.4. Jexyuu 2/0
Ilokazamenvnasn Cooepoicanue yuebnoco mamepuana: CTeNeHb € palUOHAIBHBIM IIOKazaTeieM U e€ CBOMCTBA.
¢ynuxyusa. [TokazarenpHast GyHKIMS, ¢€ cBolicTBa M Trpaduk. Mcmonp3oBanue rpaduka (GYHKIUU IS PEIICHHS
Ilokazamenvnole ypaBHeHui. [TokazarenbHble ypaBHeHU. OCHOBHBIEMETO/IBI PEIICHUS TOKAa3aTeIbHBIX yPaBHEHUI.
ypaeHneHus.
Ilpakmuueckue 3anamusn 4/0
Camocmoamenvnasn paboma -
Tema 1.5. Jexkyuu 2/0
Jozapugpmuueckasn Cooeporcanue yueonoco mamepuana: Jlorapudm uucna. CpoiictBa jorapudma. JlecsTHUHBIE U
dynkyus. HaTypalibHbIe orapudmel. [IpeoOpazoBanue BrIpaxeHHid,cofepxamux jgorapudmel. Jlorapudmudeckas
Jozapughmuueckue byaknus, e€ cpoiictBa U Tpaduk. HcmonpzoBanme rpaduka (GyHKIMH IS PEHICHUS YpaBHEHUM.
ypaeHneHnus. Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABl pEIICHUS JOrapu(MUUECKUX YpaBHEHUHU.
PaBHOCWIIBHBIE ITEPEXO0/IbI B PEIICHUMIOTaApU(MUICCKUX YPABHCHHIA.
Ilpakmuueckue 3anamusn 4/0




Camocmoamenvnasa paboma

210

Tema 1.6. Jdexyuu 2/0
Tpuzonomempuuecxkue | Cooepoicanue yuedonoeo mamepuana: CHHYC, KOCUHYC, TAHI€HC M KOTAHI€HC YMCIOBOTO apryMeHTa.
6LIPAIICCHUA U ApPKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa. TpHUrOHOMETpHUYecKas OKPYXHOCTb,
ypasHenus. olpeJiesieHe TPUrOHOMETPUUYECKUX (PYHKIMI uncioBoro aprymenTa. OCHOBHbIE TPUTOHOMETPUYECKHE
dopmynbl.  IIpeoOpazoBaHHe TPUTOHOMETPHUUECKUX BBIPAKCHHN. PelieHne TpUTOHOMETPUYECKUX
ypaBHEHUH.
Ilpakmuueckue 3anamus 410
Camocmosmenvnas paboma 2/0
Tema 1.7. Jexkyuu 1/0
Ilocneoosamenvnocmu | Cooepowcanue yuebnozo mamepuana: IlocnenoBareabHOCTH, CIOCOOB! 3aaHUsI NIOCIEA0BATENbHOCTEM.
u npozpeccuu Meton maremarnyeckod HMHAYKUMH. MOHOTOHHBIE U OIpaHUYEHHBIE IOcieaoBaTeabHOCTH. Mcropus
aHanmm3a OECKOHEYHO MaiblX. Apudmerndyeckass W TeoMeTpUdecKas mporpeccuu. beckoHeuyHO
yObIBatomasi reomerpudeckas mporpeccus. Cymma OecKOHEYHO YObIBalollell TreoMeTpHUYecKOi
nporpeccuu. JIMHEWHBIH W DKCIIOHEHUMANbHBIM pocT. Yuceno e. Popmyna CIOXKHBIX ITPOLIEHTOB.
Vcnonp30BaHre NPOrpeccuy Jisl pelIeH sl pealIbHbIX 3a/1a4 MPUKIAJHOTO XapakTepa.
Ilpakmuueckue 3anamus 4/0
Camocmosmenvhnasn paboma 2/0
Tema 1.8. Jexyuu 2/0
Henpepuisnvie Cooeporcanue yuebnoco mamepuana: HenpepblBHbIe (GYHKUMHM M HX CBoWcTBa. Touka paspbiBa.
¢ynkyuu. AcumnTotsl rpagukoB QyHkuuid. ColicTBa (pyHKIMI HENPEPHIBHBIX HA OTpe3Ke. MeToa MHTEepBajoB
Ilpouseoonas. JUIs perieHust HepaBeHCTB. [IprMeHeHre cBOMCTB HeNpephIBHBIX QYHKIMN I pemenus 3afad. [leppas
U BTOpasi Npou3BOIHBIE PyHKIMU. OnpeneneHne, reOMETPUIECKUN U (PU3NUECKUI CMBICITITPON3BOIHOM.
VYpaBHeHue kacarenbHOM Kk rpaduky ¢yHkuuu. [IpouszBoansie sneMeHTapHbix QyHKIui. [IponsBoanas
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3UINH (HYHKIIUH.
Ilpakmuueckue 3anamusn 410
Camocmoamenvnas paboma 2/0
Temal.9. Jexyuu 1/0
Hccneoosanue Cooeporcanue yuebnoco mamepuana: [lpuMeHeHHE NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMHA Ha

dynkyuit c nomouyvto
npouU3800HOIIL.

MOHOTOHHOCTb U 3KCTPEMYMBI. HaXO)K)ICHI/Ie HauOOIBIIEro W HAaWUMEHBIIETO 3HAYCHUS HerepBIBHOﬁ
(I)YHKI_II/II/I Ha OTpPEC3KE. HpI/IMeHeHI/Ie HpOI/I3BOI[HOI71 IJId HAXOXKACHUSA HAWJIYUYIICTO PCHICHUSA B




NPUKIIAJHBIX 3a]a4ax, Uil ONpPEeAeIeHUs] CKOPOCTH M YCKOPEHHsI Ipoliecca, 3aJaHHOro (OpMyJIOn Win
rpapukom. Kommosumus ¢ynkuuit. ['eomerpuueckne o0pa3pl ypaBHEHMH ¢ HEPaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH.

Ilpakmuueckue 3anamusn 4/0
Camocmosamenvnasa paboma -
Tema 1.10. Jexkyuu 210
Ilepsooopasznasn u Cooepoicanue  yuebnoeo mamepuana: llepBooOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX.
unmezpa. [TepBooOpa3ubie aneMeHTapHbiX (QyHkumid. [IpaBuna HaxoxkaeHuss mepBooOpasHbiX. HWHTerpain.
['eomeTpuueckuii cMbICT MHTETpajia. Beraucienne onpenenéHHoOro uHTerpana mo ¢opmyne HproroHa—
JleitOnuna. IlpuMeHneHue wuHTErpana JUisi HAXOXKACHUS IUIOMIANAEH IUIOCKUX (Uryp u 00BEMOB
reomerpuueckux Ten. llpumepsr pemeHuit nuddepeHIUaNbHBIX  ypaBHEHHHA. MaremaTuueckoe
MOJIeJIMPOBAHUEPEATHLHBIX MPOIECCOB C TOMOMIbIOAN((HEepeHIIMATBFHBIX YPaBHEHUN.
Ilpakmuueckue 3anamusn 4/0
Camocmoamenvnas paboma 2/0
Tema 1.11. Jexkyuu 1/0
I'pagpuxu Cooepoicanue yuebnoeo mamepuana: TpuroHoMerpuueckue QyHKINH, UX CBOWCTBA U rpaduxu. OTdop
mpuzoHomempuueckux | KOpHel TPUTOHOMETPUYECKHX YPaBHEHHUI C MOMOIIBI0 TPUTOHOMETPUYECKONW OKpY>KHOCTU. PemieHue
dynkyuir. TPUTOHOMETPHUYECKIX HEPABEHCTB.
Tpuzonomempuueckue | Ilpakmuueckue 3auamus 4/0
HepageHcmaa. Camocmoamensnasn paboma -
Tema 1.12. Jexyuu 1/0
Hppayuonansnuie, Cooeporcanue yueonozo mamepuana: OCHOBHBIE METOBI PEIICHUS TTOKA3aTENbHBIX U JIOTapH(PMUIECKIX
nokazamenvnule u HepaBeHCTB. OCHOBHBIE METOJbI DPEIICHUS UpPpAIMOHATIBHBIX HEpPaBEHCTB. [ paduueckue MeETOJbI
Jnozapugmuueckue pelIeHus HpPAIMOHAIBHBIX, TOKA3aTeIbHBIX HIOTApU(PMHUECKUX YPAaBHEHHI U HEPABEHCTB.
Hepasencmea. Ilpakmuueckue 3anamus 2/0
Camocmosmenvnas paboma 210
Tema 1.13. Jexuuu 2/0

Komnnekcuwie uucna.

Cooeporcanue yuebnozo mamepuana: KomnnekcHsle ynciaa. Anredpandeckas 1 TPUTOHOMETPUUYECKas
(GopMBI 3aITUCH KOMIUIEKCHOTO 4YHcia. ApupMeTHYeCKHe ONepaluyd C KOMIUICKCHBIMH YHCIaMU.
N300paxeHne KOMIUIEKCHBIX YHCENl Ha KoopauHaTHOW miiockoctu. dopmymna Myaspa. Kopau n-oit
CTETEHU M3 KOMIUIEKCHOro uucia. IlpuMeHeHne KOMIUIEKCHBIX YHCeNd JUIl peleHus (U3NYEeCKUX U
T€OMETPUYECKHX 3a/1a4.




Hpaxm uuyecKue 3anamun

410

Camocmoamenvnas paboma

1/0

Tema 1.14. Jexuuu
Hamypanvuoie u Cooepoicanue yuebnoco mamepuana: HarypaneHbie u 1enble 49ucia. [IpuMeHeHHWe TPHU3HAKOB
uenvle uuca. nenumocty tenbix unces, HO/J[ u HOK, octaTtkoBno Moayito, anroputma EBkiivaa ajist pemeHus 3aaad
B IIEJIBIX YHCTIaX.
Ilpakmuueckue 3anamus 4/0
Camocmoamenvnan paboma 2/0
Tema 1.15. Jdexyuu 1/0
Cucmemut Cooepoicanue yuebrnoeo mamepuana: CucreMa U COBOKYITHOCTb ypaBHEHUH. PABHOCHIIbHBIE CHCTEMBI U
PAUUOHATIbHBIX, cuctembl- ciencTBUsi. OCHOBHBIE METOJBI PEHICHHS CHCTEM U COBOKYITHOCTCH paIllMOHAILHBIX,
UPPAUUOHAIbHBIX U | UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX U JorapuMuueckux ypaBHeHH. [IpuMeHeHne ypaBHEHH, cCUCTEM
Jnozapughmuveckux MHEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHUX 3aJlad M 3a/1a4 U3 Pa3IudyHbIX 00J1acTel HAyKH U peabHOM
YypasHeHuil. YKU3HU, UHTEPIPETAIUSATIONYYECHHBIX PE3yJIbTaTOB.
Ilpakmuueckue 3anamus 4/0
Camocmoamenvnas paboma -
Tema 1.16. Jexyuu 1/0
3aoauu c Cooepoicanue  yuebHoco  mamepuana:  PanuoHanbHble, UppalMOHAJIbHBIC,  IOKa3aTeIbHBIE,
napamvempamu. norapuMUYECKHEe W TPUTOHOMETPHUYCCKUE YpaBHEHHS, HEPABEHCTBA M CHCTEMBI. C ITapaMeTpaMHu.
[TocTpoeHue u uccneoBaHNEe MaTeMaTHYECKUX MOJeENel pealbHBIX CUTYalllil ¢ TOMOIIbI0 ypaBHEHUH,
CHCTEM ypaBHEHUHN U HEPABEHCTB C MapaMeTPaMU.
Ilpakmuueckue 3anamus 4/0
Camocmoamenvnasn paboma -
Pa3nea 2. I'eomerpus.
Tema 2.1. Jexyuu 4/0
Beeoenue ¢ Cooepoicanue yuebnoeco mamepuana: OCHOBHBIC IPOCTPAHCTBEHHBIC QUTYPHI. [IOHATHS CTEpeOMETPHUU:
cmepeomempuio. TOYKa, MpsAMas, TNIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MpaBUiia N300paKEHHUS Ha PUCYHKE IMJIOCKOCTH,

NapajuleNIbHBIX TPSIMBIX (OTPE3KOB), cepeauHbl oTpe3ka. [loHATHS: mepecekaromuecs: IIOCKOCTH,
nepecekammecs nOpsMas M IUIOCKOCTh; TOJIYIPOCTPAHCTBO. MHOTOrpaHHHMKH, H300paxKeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYp, HECYHIECTBYIOUIMX OOBEKTOB. AKCHOMBI CTEPEOMETPUHU H
nepBble cieAcTBUs M3 HUX. CrocoObl 3aaHus MPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. OO03HaYEeHUs
npsiMbIX U TuiockocTel. Ceuenusi. M300paxenue cedeHninupamMuibl, Ky0a ¥ MPU3MbI, KOTOPBIEIPOXOISAT
yepe3 ux péopa. M3o0paxkeHue nepecedeHus oydYeHHbIX IIOCKocTel. PackpammBaHie NOCTPOSHHBIX




CEYEHUM pa3HbIMU I[BETaMU. METOo1 CIe0B [ MOCTPOCHUs ceueHuid. CBOMCTBA MEPECEUCHUI MPSIMBIX
u miaockocredt. [loctpoenne ceueHuit B mupamuae, Kyoe mo TpéMm Todykam Ha péOpax. CozmaHue
BBIHOCHBIX 4epTexell M 3anuch wmaroB noctpoeHus. IloBropenue mmanumerpun. Teopema o
MPOMOPLIUOHANLHBIX OTpe3kax. [Tomobue TpeyronpaukoB. Teopema Menenas. Pacuérel B ceueHHsIX Ha
BBIHOCHBIX uepTexax. Mlcropus pa3BUTHS IUIAHUMETPUHUN CTEPEOMETPHUH.

Hpakmullecmte 3AHAMUA

6/0

Camocmoamenvnasn paboma

2/0

Tema 2.2.
Bzaumnoe
pacnonodicenue
npAMbBIX 6
npocmpancmee.

Jlekuuu

Cooeporcanue  yuebnoco mamepuana: B3aumHOe pacrnonoxeHHe MPSMbIX B POCTPAHCTBE.
CkpemmBaromuecs npsimbie.  [Ipu3Haku ckpemuBarommxcs mpsAMbIX. [lapanienbHbie  OpsSMbIeB
npocTpaHcTBe. TeopeMa O CyleCTBOBAaHUM U €AMHCTBEHHOCTU IPSIMOM MapajieIbHON TaHHON NPSIMOU,
MPOXOJIAIIECH Yepe3 TOYKY IPOCTPAHCTBA M HE JIeXkKalled Ha JaHHOM mpsMou. JleMma o mepecedeHuun
napajuieIbHbIX NPSIMBIX MIIOCKOCTHIO. [lapamienbHOCTh TpEX npsiMbIX. Teopema o TpEX mapajuieabHbIX
npsiMbIX. Teopema o ckpemuBaromuxcs npsameix.[lapannensHoe npoektupoBanue. OCHOBHBIE CBONCTBA
NapajuieIbHOTO TPOEKTUpoBaHusA. M3o00pakeHue pasHbIXx GUIYyp B MapajIeIbHOM  MPOEKIUU.
[lenTpanbpHasi POEKIMsA. YTOJI C COHAMPABICHHBIMA CTOPOHAMH. YTOJ MEXAY MPSAMBIMHU. 3a/Jaud Ha
JI0OKa3aTeJIbCTBO MUCCIIEA0OBAHUE, CBSI3AHHBIE C PACIIONIOKEHUEM MTPSIMBIXB IPOCTPAHCTBE.

2/0

HpaKmulteCKue 3AHAMUA

6/0

Camocmoamenvnasn paboma

2/0

Tema 2.3.
Ilapannensnocmo
npAMbIX U
njaocKkocmeii 6
npocmpancmee.

Jlexkuuu

Cooeporcanue yyedonoeo mamepuana: I1oHATHA: TapauIeIbHOCTh NPSIMOM MIIIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak mapamuienbHOCTH MPAMOW M IUIOCKOCTH. CBOWCTBA MapauieNbHOCTH MPSIMOU M TIJIOCKOCTH.
I'eomeTpuyeckre 3ajayi Ha BBIYKMCIEHUE U JOKA3aTEIbCTBO, CBA3aHHBIC C NAPAJIICIbHOCTBIO IIPSIMBIX U
IIJIOCKOCTEN B IpocTpaHcTBe.llocTpoeHne ceuenus, mpoxXosIero 4epe3 JaHHYI0 MPSIMYIO Ha YEPTEXKE U
napajuieJIbHoOro Apyroud npsmou. Pacuér ortHomenuit. IlapannenbHas npoekuus, NPUMEHEHHUE IS
MIOCTPOEHHUS ceueHul Kkybau napamnenenunena. CBoiicTBa napauuienenunena u npusMel. [lapaniensHele
III0CKOCTH. IIpu3HaKuM mapajuleIbHOCTH JBYX IIIOCKOCTEW. Teopema O MapauiebHOCTH U
€JMHCTBEHHOCTH IUIOCKOCTH, MPOXOJAIIEH 4Yepe3 TOYKY, HE MPHUHAJICKAIIYI0 JTAHHOW IUIOCKOCTH H
ciencTBus U3 He€. CBOMCTBA NapauIeIbHBIX INIOCKOCTEN: 0 MapaJUIENbHOCTH MPSIMBIX MIEPECEUEHUS TTPU
NepecedeHny JABYX MapajUIeNIbHbIX IUIOCKOCTEH TpeThei; 00 OoTpe3kax mNapauleIbHBIX MPSMBIX,
3aKJIFOYEHHBIX MEX1y apaJlIeIbHBIMU TNIOCKOCTAMMU; O IEPECEUEHUH NPSAMON C IBYMsI TapaJlJIeIbHBIMU
IIJIOCKOCTSIMHU.

410

Hpaxmuuecxue 3AHAMUA

6/0

Camocmoamenvnas paboma




Tema 2.4.
Ilepnenoukynapruocmeo
NPAMBIX U NIOCKOCH el

6 npocmpancmee.

Jekyuu

Cooeporcanue yuebnoco mamepuana: Ilopropenue: teopema [ludaropana miockocTu, TPUTOHOMETPHUS
IPSMOYTOJIBHOTO TpeyrojbHuka. CBoicTBa Kyba M MPsAMOYTOJILHOIO Hapaiuienenunena. Beraucienue
JUIMH OTPE3KOB B Ky0e U TPsSMOYrojibHOM mapajuienenumene. llepneHauKynspHOCTh NPsIMON H
IIOCKOCTH. lIpH3HAaK NEepHeHIUKYIIPHOCTH HPSIMOM M IUIOCKOCTH. TeopeMa O CyIECTBOBAHMM U
€MHCTBEHHOCTH IPSIMOM, MIPOXOJAAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U NMEPIEHAUKYISIPHOMK MIIOCKOCTH.
[In0CcKOCTH M NEPHNEHAUKYISIPHBIE MM IpsiMas B MHOTIOrpaHHUKax. [lepneHIuKynsap ¥ HakJIOHHas.
[TocTpoeHne mnepneHAMKYISpa U3 TOYKW Ha IpsMmyro. Teopema o Tpéx mneprneHAuKyJspax (mpsMas U
oOparHas). Yroin MexAy CKpellMBaloUMMUCA MNpsAMbIMU. [lOMCK NepHeHIUKYISIPHBIX MPSIMBIX C
MOMOIIBIO MEPIEHIUKYISIPHBIX TIIOCKOCTeW OpToroHanbHoe mpoekTupoBaHue. [locTpoeHune ceueHwuit
Ky0a, NpU3Mbl, IPAaBWIbHOM NHpaMHIbl C TOMOLIbIO OPTOrOHANBHOM mpoekuuu. Cummerpus B
IIPOCTPAHCTBE OTHOCUTENBHO IUIOCKOCTH. [lmockocTtw cuMmmeTrpuii B MHOrorpaHHukax. IIpusHak
NEPIEHIUKYJIIPHOCTU MPSMOU U IUIOCKOCTH KakK CIIECTBUE CUMMETpuU. [IpaBuiIbHbIE MHOTOTPAHHUKH
Pacuér paccrostHuil oT TOUKHM 10 TI0CKOCTH. CIIOCOOBI ONYCTUTH NEPIIEHAUKYISAPBI: CHMMETPHUSL, CIIBUT
TOYKH 110 apaJlIesIbHOM npsAMoi. CABUT 110 HENAPpAJLIEILHOM NPSIMOM, N3MEHEHHE PACCTOSIHUM.
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Ilpakmuueckue 3anamus 4/0
Camocmoamenvnas paboma -
Tema 2.5. Jexyuu 4/0

Yenot u paccmoanus.

Cooeporcanue  yuebnozo mamepuana: IloBTopeHue: yronm MeXIy MpsSMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYTrOJIbHUKE, TeOpeMa KOCHUHYCOB. IloBTOpeHHe: yrom Mexay
CKPELIUBAIOIIUMUCS NPAMBIMUA B IPOCTPAHCTBE. ['eOMETpUUECKUE METOABI BBIYUCIICHUS YIJIAa MEXAY
OpsIMBIMA B MHOTOrpaHHUKax. J[ByrpaHHblii yron. CBONCTBO JIMHEHHBIX YIJIOB JIBYTPAaHHOTO YTJa.
[lepnienaukynsapHele MIOCKOCTH. (CBOMCTBAa B3aUMHO MNEPNEHIUKYISAPHBIX IUIOCKOCTEH. [Ipm3Hak
NEPNEHAUKYJIIPHOCTH  INIOCKOCTEH; Teo-peMa O MpsMOM  IEepecedeHuss JBYX IUIOCKOCTEH
HEepHEeHIUKYIAPHBIX TpeThell mockocTH. [IpsiMoyronbHeli napanienenunen;Kyo; n3MepeHus, CBOicTBa
IPsMOYTOJIBHOTO Iapajenenunena. Teopema O IMaroHaad NPSAMOYTOJBHOIO INapajlielIenunena |
cinencteue u3  He€. (CrepeoMeTpUUYECKHME U TPUKIAAHBIE 3a/layd, CBSI3aHHBIE CO B3aUMHBIM
pAacIlOJIOKEHUEM MPAMBIX U IUIOCKOCTH. [IOBTOpeHME: CKpelMBarOUIuecss NpsMble, IapajuleIbHbIE
IIJIOCKOCTH B CTaHJAPTHBIX MHOrOrpaHHUKax. Ilapa mapajlenbHBIX IIIOCKOCTEN HAa CKPELIUBAIOIIMXCS
NPSAMBIX, PACCTOSTHUE MEXAY CKPEIIMBAIOIMMUCA MPAMBIMA B IPOCTBIX cHUTyauusax. OrmyckaHue
NEPHEHAUKYJIAPOB, BBIYUCICHUE PACCTOSHUM OT TOYKH JO TOYKH; IPSAIMOM; IIOCKOCTHU. BbruuciieHue
PacCTOSIHUM MEXAY CKPEIIMBAIOIUMUCA TMPSAMBIMA C MOMOLIBIO IMEPHEHAUKYIISIPHOM IJIOCKOCTH.
TpéxrpanHblil yroi, HepaBeHCTBA ISl TPEXTpaHHbIX yrioB. Teopema Iludaropa, TeOpeMbl KOCHHYCOB U
CHHYCOB ISl TPEXTPAHHOI'0 yria. DIeMeHThICepUYEeCKON FT€OMETPUN: T€01e3UYECKHE JIMHUU Ha 3eMIIe.




Hpaxm uuyecKue 3anamun

410

Camocmosmenvnas paboma 2/0
Tema 2.6. Jexkyuu 1/0
Muozozpannuxu. Cooeporcanue yueonoco mamepuana: CucremMaruzanus 3HAHUH: MHOTOTpaHHHK M €r0 3JIEMEHTHI.
IIupamuga. Buner nupamun. IlpaBuibHas nupamupa. [lpusma. IlpsimMas W HakIOHHAs MPHU3MBI.
[TpaBunbHas mpusma. [IpsMoil mapamuienenumnen, MpsSMOYTOJIBHBINA Mapajuienenumnesa, Kyo. Boimykiibie
MHororpaHHuku. Teopema Diinepa. [IpaBuiibHbIe U OJyNIPaBUIIbHBIE MHOTOTPAHHUKH.
Ilpakmuueckue 3anamus 4/0
Camocmoamenvnasn paboma -
Tema 2.7. Jexyuu 1/0
Bexmoput ¢ Cooepoicanue yuebnozo mamepuana: TloHsTHe BeKTOpa Ha IUIOCKOCTH M B mpocTpaHcTtBe. Cymma u
npocmpancmee. Pa3HOCTb BEKTOPOB, MPaBWIIO MapajljiesieNuIeia, YMHOKEHUE BEKTOpa HA YHUCIIO, PA3JIOKEHUE BEKTOpa
no 6a3ucy TpEX BEKTOPOB, HE JIXKAIIUX B OJHOU MmIocKocTU. CKalspHOE MPOU3BEICHUE, BBHIYHUCICHHE
yria MexJay BeKTopamMuB npoctpaHcTse. [Ipocreiinime 3a1auu ¢ BEKTOpaMHu.
Ilpakmuueckue 3auamus 210
Camocmoamenvnas paboma -
Tema 2.8. Jexyuu 2/0
Ananumuueckasn Cooepoicanue yuebHoeo mamepuana: IloBTOpeHHE: KOOpPAMHATHI BEKTOpa Ha IUIOCKOCTH M B
2eomempus. IPOCTPAHCTBE, CKAJIIPHOE MPOU3BEJCHUE BEKTOPOB, BBIYHCIEHUE yrja MeEXAy BEKTOpamMH B
MIPOCTPAHCTBE. YpaBHEHHUE MPSAMOIL, MPOXOAIIEH yepe3 BE TOUKU. YpPaBHEHHE IJIOCKOCTH, HOPMaJlb,
ypaBHEHHUE IUIOCKOCTH B OTpe3kax. BekTopHoe mnpowusBeneHue. JIMHEHbIE HEPABEHCTBA, JMHEWHOE
porpaMMUpOBaHUE. AHAIMTUYECKHE METOJAbl pacyéra yriia MeXIy HOpSIMBIMH U IUIOCKOCTSMH B
MHOrorpaHHukax. @opmyna paccCTOSHHUS OT TOYKHM JO IUIOCKOCTH B KoopauHarax. Haxoxnenue
paccTOSHUM OT TOYKHU JI0 TUIOCKOCTH B KyO€ U MPaBUIBHOM MUpaMHJIe.
Ilpakmuueckue 3anamus 4/0
Camocmoamenvnan paboma -
Tema 2.9. Jexyuu 2/0
Oovém Cooeporcanue yuebnozo mamepuana: O0bEM Tena. O6bEM NPAMOYTOIBHOIO Mapajulesenumneaa. 3agaun
MHO202PAHHUKA. 00 yznBoeHUHU KybOa, 0 KBaJaparypeKky0a; o Tpucekuuu yriaa. CtepeoMeTpruecKre 3aJaul, CBSI3aHHbIE C

00BEMOM

NpSIMOYTOJIBHOTO  Tapajuiesienumnena. IIpukiaaHsie 3aaadyd, CBS3aHHBIE C BBIYHCIEHHEM 00BEMa
pSIMOYTOJIbHOTO Tapayuienenuneaa. O0béM npssMoii npu3mbl. CTEpEOMETPUICCKUE 3a/1a4H, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOBITPSIMOIT npu3Mbl. [IpukiianHbie 3a1auu, CBsI3aHHbIE ¢ 00BEMOM MPSMOUN TPU3MBI.




Bbruucnenne o0BEMOB Tell € IOMOILIBIO ONpeAeiaéHHOro uHrerpana. O0bEM HAKIOHHOM IPU3MBI,
nupamuabl. Dopmyna o6béma nupamuabl. OTHOIIEHHE OOBEMOB NHMpaMHI C OOLIMM  YIJIOM.
CrepeomeTpuuecKkue 3a1auu,

CBsI3aHHBIE ¢ 00BEMAaMU HAKJIOHHOW IPU3MBI, THpamMubl. [Ipukinagasie 3aqaun no teme «O0bEMBI
TEJ», CBS3aHHbIE C OOBEMOM HAKIIOHHOM TpU3MBL, mnupamuisl. [IpuMeHenne 00BEMOB.
BrruncinennepaccTossHus 10 MI0CKOCTH.

Hpakmullecmte 3AHAMUA

4/0

Camocmoamenvnas paboma

Tema 2.10.
Tena epawenus.

Jlekuuu

Cooeporcanue yuebnozo mamepuana: lunuaapuyeckas MOBEPXHOCTh, 00pa3yIoMne HUIHHIAPUIECKON
noBepxHoctu. [Humunap. IIpsamoii kpyrooi uunuuap. ITnomans nosepxHoctu mnHapa. Konnveckas
MOBEPXHOCTh, OOpa3zyromue KoHudecko moBepxHOCTH. Konyc. CedyeHue KOHycCa IIJIOCKOCTHIO,
napajuieTbHOM TMJIOCKOCTH OCHOBaHMSA. YCeu€HHBIM KoHyc. M300paxeHHe KOHYCOB U YCEUEHHBIX
KoHycoB. [nommaas 60KOBOI MOBEPXHOCTH UIIOTHOM MOBEPXHOCTH KoHyca. CTepeoMeTpuuecKue 3a1aun
Ha JOKAa3aTelbCTBO U BBIYMCIICHHE, IOCTPOCHUEM CEUECHUU IWIMHApA, KoHyca. [lpuknannbie 3agauu,
ces3annbiec murHApoM. Chepa u map. [lepecedenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl WIOCKOCThIO. Bun u nzobpaxkenue mapa. YpaBHueHue cdepol. [lnomans cdepsl ue€ yacteil.
Cummetpus cepol u mapa. CtepeoMeTprUuecKre 3a/1a4u Ha JI0Ka3aTeIbCTBO U BBIYUCIICHUE, CBS3aHHBIC
co cdepoil U maApoM, MOCTPOCHHWEM HUX CEUYEHUU IUIOCKOCThIO. [IpukiaaHble 3amauu, CBsI3aHHBIE CO
cthepoit u mapom. [ToBTopeHne: OKPYKHOCTH Ha IJIOCKOCTH, BBIYUCICHUS B OKPYKHOCTH, CTaHIaPTHBIC
nonobus. Pa3nuuyHple KOMOMHAIIMKM Teld BpALEHUS M MHOTOTPAaHHHMKOB. 3aaayu mo Teme «Tema u
MTOBEPXHOCTUBPAIICHUS.
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Hpakmuuecmte 3AHAMUA

4/0

Camocmosamenvnasn pa60ma

Tema 2.11.
ITnowaou
noeepxnocmu u
00bEMbL Kpy2/iblX me.

Jekuuu

Cooeporcanue yueonoco mamepuana: O0bEM nunuuapa. Teopema 00 00bEME MPSIMOTO IMIHHJpA.
[Tnomany OOKOBOW M TOJHOM MOBEPXHOCTH IWIMHIApA. BbluncieHne OO0BEMOB Tel C MOMOIIBIO
onpenenénnoro wuHTerpana. O0béM koHyca. Ilnomamm OOKOBOW ¥ TOJHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKkre 3aJadyd, CBSI3aHHBIC C BBIYMCICHHEM OOBEMOB IWIMHIpA, KOHyca. [IpukiamHbie
3agaun 1o Teme «O0BEMBIN MTomaau nmosepxHocrei Ten. OOBEM I1Iapa U mapoBoro cekropa. Teopema
00 o0néme mrapa. [Inomanschepsl. CTepeomMeTpudecKue 3a1a4uu, CBsI3aHHBIE C BBIYUCICHUEM 00BEMOB
mapa, IIapoBOTO CETMEHTa, ImapoBoro cekropa. Ilpukmamaeie 3amaun 1o Teme «OOBEMBI Tem»,
CBsI3aHHBIE ¢ 00BEMOM Iapa U mIomazabio cdepbl. COOTHOMIEHUS MEKIY TUIOMIAISIMUA MTOBEPXHOCTEH U

210




o0bémMamu moo0HBIX Ten. [logoOHbIe Tema B mpocTpaHcTBe. M3meHeHne oObEMa TpH MOI0OHH.
CtepeoMeTprueCKre 3a]]a4i, CBI3aHHBIE C BBIYUCICHUEM 00hEMOBTEI U TUIOMIA/IeH TOBEPXHOCTEH.

Ilpakmuueckue 3anamus 2/0
Camocmoamenvnas paboma -
Tema 2.12. Jexyuu 1/0
Jeusicenus. Cooepoicanue yuebnoco mamepuana. JIpmwxenus npocrpanctea. Otodbpaxenus. J[BIKEHUS U PaBEHCTBO
¢uryp. OOmwme cBolicTBa ABWXKEHUW. Buapl IBWKEHWN: MapauleIbHBIA TIEPEHOC, IEHTpajbHas
CUMMETpHS, 3epKalbHasi CUMMETPHsI, TIOBOPOT BOKpYT mpsimoid. [IpeoOpazosanus nopobus. [Ipsmas u
cthepa Diinepa.
['eomeTpryeckue 3a1a9u Ha MPUMEHEHHUE JIBHKCHHUS.
Ilpakmuueckue 3anamus 4/0
CamocmoamenvHnas paboma -
Pa3nen 3. BeposATHOCTBH M CTATHCTHKA.
Tema 3.1. Jexkyuu 2/0
Onemenmot meopuu | Codeporcanue yuebnozo mamepuana: I'pad, cBA3HBIN Tpad, IpeacTaBIeHUE3aJaud ¢ MOMOIIBIO rpada.
epaghos. Cnyuaiinvte | Crenenb (BajieHTHOCTb) BepiuiuHbl IlyTe B rpade. Llenn u numkisl. I'padel Ha miockoctu. [lepeso
onvlmul, CiyuaiiHvle | cillydailHOro skcrepumenTa. CiydaiiHble SKCIIEpUMEHTBI (OIIBIThI) U CIy4alHble COOBITHSA. DJIeMEHTapHbIe
coovimus u coObiTust (Mcxoabl). BepodTHOCTh ciydaiiHOro coObiTHs. BepositHocTH COOBITHII B OmNBITaX C
eeposamHocmu PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMHI COOBITHSIMU.
coovimuii. Ilpakmuueckue 3anamus 4/0
Camocmosmenvnas paboma 210
Tema 3.2. Jexyuu 1/0
Onepayuu nao Cooepocanue  yuebnoco mamepuana: llepeceuenune, 0OBEIUHEHHE MHOXECTB M  COOBITHH,
MHOMCECMEAMU U MIPOTUBOMOJIOXKHBIE COObITHS. DopMyna cioxkeHUsT BEpOSATHOCTEH Y CIOBHAsI BEPOSITHOCTD. Y MHOXKECHHE
coovimuamu. BeposATHOCTE. Dopmyiia ycnoBHOU BepoaTHOCTH. Dopmyina nosiHOW BepositTHocTh. Dopmyna barieca.
Choscenue u He3zaBucHMbIECOOBITHS.
YMHOMCEHUE Ilpakmuueckue 3anamus 4/0
eéepoamuocmeit. Camocmoamenvnas paboma -
Ycnoenan
6€pPOAMHOCHLb.
Hezagucumoie
codvimu.
Tema 3.3. Jexyuu 210




Inemenmul Cooeporcanue yuebnoeco mamepuanra: KomOuHaTopHOE mpaBuio yMHOXeHus. l[lepecraHoBku u
KOMOUHAmMOopuKu. dakTopuan. Yucno coueranuii. Tpeyrompuuk Ilackans. ®opmyna Ounoma HproroHa. bunaphbIit
Cepuu CIIy4aiiHbIN OMNBIT (MCIBITaHUE), ycrex U Heyaada. HezaBucumbie ucnbiTanusg. Cepusi He3aBUCHMBIX
nocieoosamenbHbIX | UCTIBITaHUH 10 miepBoro ycrexa. Cepust He3aBUCHMBIX HcnbiTaHMi beprymmu. Ciaydaiinelii BeIOOp U3
UCNBIMAHUL. KOHEYHOM coBOKynHOCTH. [IpakTrueckas paboTa ¢ HCIOJIb30BAHUEM JICKTPOHHBIX TaOIuUIL.
Hcnoimanusa Ilpakmuueckue 3anamus 4/0
bepuynnu. Cnyuainoiii | Camocmosamensnasn paboma -
6b100p U3 KOHEYHOU
COBOKYNHOCHIU.
Tema 3.4. Jexyuu 4/0
Cayuaitnvie senuuunst | Cooepocanue yuebnozo mamepuana: CiydaitHas BenumuuHa. Pacnipenenenue BepositHoctell. [Iuarpamma
u pacnpeoeneHus. pactipeaenenusi. Onepanuu Haj CiaydalHeiMH BenuuuHamu. [lpumepst pacnpenenenuil. bunapnas
ciyvaiiHas — BenuuuHa.  ['eomerpuueckoe  pacn-peneneHue.  buHoOMHManbHOE — paclpezelieHHeE.
MaremaTtnueckoe OKuJaHUE ciydyaiiHOW BenudyuHbl. COBMECTHOE pacHpefelieHue ABYX CIy4dalHBIX
BenuuuH. HezaBucumble cinyvailHple  BenuuuHbL.  CBONCTBAa  MAareMaTH4ECKOrO  OKHUJIAHHUSL.
MaremaTtuueckoe OXuJaHue OWHApHOM cCilyd4allHOM BenuW4MHBL. MaTemaTuyeckoe O0KHUJaHue
FEOMETPUUECKOT0 U OMHOMHUANBHOTO pacnpeaeneHuil. Jlucnepcus u CTaHAAPTHOE OTKIOHEHUE.
Hucnepcust OuHapHOW ciydaitHo BenuuyuHbl. CBOWMCTBa aucnepcud. Marematuueckoe OKHJIaHUe
MIPOU3BENICHUS U TUCIEPCUS CYMMbI HE3aBUCUMBIX CIIy4alHBIX Belu4uH. /lucnepcuss OMHOMHAIBLHOTO
pacnpenenenus. [IpakTudeckas paboTa ¢ HCIIOJIB30BAHUEM JIEKTPOHHBIXTA0JIHNIL.
Ilpakmuueckue 3anamus 2/0
Camocmoamenvnan paboma -
Tema 3.5. Jexyuu 2/0
3axon donvuux uucen. | Cooepocanue yyebnoeo mamepuana: HepaBencTBo YeOwniméBa. Teopema YeOwnméBa. Teopema
Inemenmul bepuymiau. 3akon Oosbmmx uucen. Buibopounslii meron uccinemoBanuid. Ilpaktuyeckas pabota c
Mamemamuueckou UCIIOJIb30BAaHUEM JJIEKTPOHHBIX TaOnui. [‘eHepasbHas COBOKYNMHOCTb U CiydailHas BbIOOpKa.
cCmamucmuKu. 3HaKOMCTBO C BBIOOPOYHBIMM XapakTepucTukamMu. OLEHKa CpelHero M JAUCHEPCUM TIeHepalbHOU
COBOKYITHOCTH C TOMOIUIbIO BBIOOPOYHBIX XapaKTepUCTHK. OlLlEHMBaHUE BEPOSTHOCTEH COOBITUH MO
BbIOOpKe. CTaTucThyeckas runoresa. [IpoBepkanpocTeHImMx runoTe3 ¢ MOMOIIBI0 CBOMCTB M3yYEHHBIX
pacnpenenenuii. [IpakTuueckast paboTa ¢ HCTIOIB30BAaHUEM JIEKTPOHHBIX TAOJIHII.
Ilpakmuueckue 3anamusn 4/0
Camocmosmenvnas paboma 210
Tema 3.6. Jexkyuu 1/0

Henpepuienvie

Coodeporcanue yuebnozo mamepuana: IlpuMepbl HENPEPHIBHBIX CIYYaWHBIX BEIMYMH. DYHKIHS




Cﬂyllaﬁl-lble 6e/1UYUHDbI

IIJIOTHOCTU  BEPOATHOCTH. PaBHOMepHOG pacrnpeaciCHuc. HpI/IMCpI)I 3ajla4, IIpUBOJANIUX K

(pacnpeoenenus), NOKa3aTeJIbHOMY M K HOpPMaJbHOMY pacrpeneneHusiM. DyHKIMS IUIOTHOCTH  BEPOSTHOCTH
nokaszamenvHoe u MOKa3aTeNbHOro pacnpeneneHus. OyHKIMS MJIOTHOCTH BEPOITHOCTHHOPMAIILHOTO pacipeiesieHusl.
HOpMabHOE Ilpakmuueckue 3anamusn 2/0
pacnpeoeyeHus. Camocmoamenvnan paboma -
Tema 3.7. Jexyuu 210
Pacnpeoenenue Cooeporcanue yuebnoco mamepuana: llocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHUMBIX COOBITHH.
Ilyaccona. Ceazb [Tpumep 3amauu, npuBopsmei k pacnpenenenuto [lyaccona. [IpakTuueckas pabora ¢ HCIONIb30BAaHHEM
Mexcoy ciyuaiinvimu | SICKTpOHHBIX Tabmuu. KoBapwanms aAByX ciyudailHbIX —BenuuuH. Koadduumment koppensuuu.
6eIUYUHAMU. CoBMecTHBIC HAOMIO/IEHUS ABYX BelIHUMH. BriOopouHblil kodddunnent koppemsnuu. Paznuuue mexmy
JUHEHWHOM CBSI3bIO M MIPUYMHHO- CJICJICTBEHHOMU CBs3bI0. JIuHelHas perpeccus. [Ipaktuueckas padora ¢
MCIIOJIb30BAaHUEM DJICKTPOHHBIXTAOIHII.
Ilpakmuueckue 3auamus 210
Camocmoamenvnas paboma -
KouncyabTanuu 2/0
IIpoMeskyTOUHasI aTTECTALUSA 4/0




st 3a04HOM popMBbI 00yUeHHs:

OobeMm,
akanx.4/B
TOM 4YHCJIe
HaumenoBanue Copnepxxanue yueOHOro mareprasa u GopMbl OPraHU3anMH 1eSITEIbHOCTH 00y4a0IINXCS B (hopme
pasiesos NPAKTHYECK
U TeM oit
MOATOTOBKH
, AKal. 4
1 2 3
Pa3nes 1. Anrefpa n Hauaj1a MaTeMaTHYeCKOI0 aHAJIN3A.
Tema 1.1. Jekyuu 1/0
Mnoiwcecmeo Cooeporcanue yuebnoco mamepuana: MHOXKECTBO, ONEpallid HaJ, MHOXECTBAMM M MX CBOWCTBA.
oeiicmeumenbHvlx Huarpammsl Oiiniepa — Benna. IIpumeHeHne TeOpeTHKO- MHOXKECTBEHHOI'O ammapara Jjs pelIeHUs
yucen. Muozounenst. | 3ana4. Panmonanbubie ymucia. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, MPOLEHTH, OECKOHEUHBIE
Payuonansnsie nepuonuyeckue Apodu. IlpumeHenue npoGel M NPOLEHTOB M pPELICHUS NPUKIATHBIX 3a/ad.
YpaeHeHua u JeiicTButenpHbple uncna. PanuoHanpHble M MppaloHalIbHbIC Yynciaa. ApuU(METHUYECKUE OIepaluu ¢
Hepaseencmea. JeMCTBUTENBHBIMU YUCIIaMU. MOAyNb JEHCTBUTEIBHOIO 4YMCIa M ero cBoicTBa. IIpubnmxéHHble
Cucmempl TuHeliHbIX | BBIYUCICHUS, TPaBUJIa OKPYIJIEHUS, TPUKUAKA U OIIEHKA pe3ynbTara BhlurciaeHU. OCHOBHBIE METO/IbI
YpagHeHuil. peleHns LenblX M JIpOOHO-pallMOHATBHBIX YPAaBHEHMH M HEpaBeHCTB. MHOroOWIeHbl OT OJHOU
nepeMeHHOM. JleneHre MHOTOWIeHa Ha MHOTOWIEH ¢ ocTaTtkoM. Teopema bezy. MHOrouieHs! ¢ 1esnsMu
odpdunmenramu. Teopema Buera. Pemnenne cuctem nuHEHHBIX ypaBHEHHH. MaTpuia cHCTEMbI
JUHENHBIX ypaBHeHUU. OmnpenenuTens MAaTpUIbl 2X2, €ro TeOMETPUYECKHUH CMBICI U CBOICTBa,
BBIUNCJICHUE €r0 3HAYCHMsI; IPUMEHEHHNE ONPEACIINTEINS 11l PELICHUs] CUCTEMBI JINHEWHBIX ypaBHEHUH.
Pemenne npukiiagHpIX 3a/1a4 ¢ MIOMOUIBIO CHCTEMBI JINHEMHBIXYPABHEHU.
Ilpakmuueckue 3anamusn 1/0
Camocmoamenvnas paboma 8/0
Tema 1.2. Jexkyuu -

@yukyuu u zpaguxu.
Cmenennan pynkyus
c uenvim
nokasamenem.

Cooeporcanue yuebnoco mamepuana: DyHKIUA, crnocoObl 3amanus (yHKOuU. B3aumMHO oOpaTHBIC
¢ynkuuu. Komnosunmsa ¢ynkumid. I'padux ¢yHkumu. OneMeHTapHble TpeoOpa3oBaHUs TpaduKoB
¢byuknuil. O6macte omnpeneiaeHuss 1 MHOXKecTBO 3HaueHui ¢yHkiuu. Hymm ynkumu. [TpomexyTtku
3HaKonmocTossHCTBA. YE€rHple M Heu€THble ¢yHkuuu. [lepuoanyeckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIIMU. MakcuMyMbl 1 MUHUMYMBI hyHKIMH. Hanbonbpiee 1 HanMeHbIlee 3SHAYCHNIE




byHKIIMM Ha npomexyTke. JIMHelHas, KBagpaTu4yHas U IpOOHO- JMHEWHAas QYHKIHUH. DJIeMEHTapHOe
UCCIICIOBaHNE M TMOCTpocHHE rpadukoB dTux (QyHkumii. CTEemeHbp ¢ IElbIM IOKaszareneM. buHom
Hrrotona. Ctenennas GyHKIUS ¢ HATYpaJlbHBIMU LI€JbIM NoKa3areneM. E€ cBolicTBa u rpaduk.

Hpakmulteame 3aAHAmMUA

6/0

Camocmoamenvnasn paboma
Tema 1.3. Jexkyuu -
Apughpmemuueckuii Cooepoicanue yuebHo2o mamepuana: ApupMeTHUECKU KOPEHb HATYpaJlbHOM CTENEeHH U €ro CBOMCTBA.
KopeHb [IpeoOpa3zoBanus YUCIOBBIX BBIPAKEHUM, COAEPIKAIINX CTEIEHUH KOpHU. VppalimoHaibHble YpaBHEHUS.
N—oii cmenenu. OcHOBHBIE METOJIbl PEILICHUS WPPALMOHAIBHBIX YpaBHEHHH. PaBHOCHUIIbHBIE MEPEXOAbl B pPELICHUH
Hppayuonanvnoie UppanMoHaNbHBIX ypaBHeHUH. CBoicTBa W TpaduK KOpHS N-OH CTENEeHW KakK (YHKIUH OOpaTHOH
YpasHeHus. CTETNEeHH C HATypPaJIbHBIM MTOKa3aTeeM.
Ilpakmuueckue 3anamusn 1/0
Camocmoamenvnan paboma 6/0
Tema 1.4. Jexkyuu -
Ilokazamenvnasn Cooepoicanue yuebnoco mamepuana: CTeNeHb C palUOHAIBHBIM IIOKazaTeleM U e€ CBOMCTBA.
¢ynkyusa. [TokazarenpHast GyHKIMS, ¢€ cBolicTBa M Trpaduk. Mcmonp3zoBanue rpaduka (GYHKIUU IS PEHICHHS
Ilokazamenvuole ypaBHeHuil. [TokazarenbHble ypaBHeHH. OCHOBHBIEMETO/IbI PEIICHUSI TOKA3aTeIbHBIX yPaBHEHUI.
YpaeHeHus.
Ilpakmuueckue 3anamus -
Camocmosmenvnasn paboma 6/0
Tema 1.5. Jexyuu 1/0
Jozapugpmuueckasn Cooeporcanue yueonoco mamepuana: Jlorapudm uucna. CpoiictBa jorapudma. JlecsTHUHBIE U
dynkyus. HaTypalibHbIe Torapudmel. [IpeoOpazoBanue BrIpaxeHHi,cofepxamux jgorapupmel. Jlorapudmudeckas
Jozapughmuuecxkue bynakuus, e€ cpoiictBa U Tpaduk. HcmonpzoBanue rpaduka (QyHKIMH IS PEHICHUS YpaBHEHUM.
YpaeHneHus. Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABl pEIIEHUs JOTrapu(MUUYECKUX YpaBHEHUHU.
PaBHOCHITbHBIE TIEPEXO/IBI B PEIICHUUIOTaPU(PMUIECKUX YPaBHEHUH.
Ilpakmuueckue 3anamusn 1/0
Camocmoamenvnas paboma 6/0




Tema 1.6. Jekyuu -
Tpuzonomempuuecxkue | Cooepowcanue yuedonoco mamepuana: CHUHYC, KOCHHYC, TAHT€HC M KOTAHICHC YHCJIOBOTO apryMEHTa.
8bIPAICCHUA U ApKCHHYC, apKKOCHHYC W AapKTaHI'€HC YMCIIOBOI'O apryMeHTa. T[pUrOHOMETpUYECKas OKPYXKHOCTb,
YpaseHeHus. oTpeJieNieHHe TPUTOHOMETPHUYECKUX (PYHKIMI ducioBoro aprymenta. OCHOBHBIE TPUTOHOMETPUYECKHE
dopmynel.  IlpeoOpazoBanue TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHHe TPUTOHOMETPUYECKUX
YpaBHEHUM.
Ilpakmuueckue 3anamus -
Camocmosmenvnas paboma 6/0
Tema 1.7. Jexkyuu -
Ilocnedosamenvrnocmu | Cooepoicanue yuebnozo mamepuana: IlocnenoBareabHOCTH, CIOCOOBI 3aaHUs TTOCTIEA0BATEIBHOCTEH.
u npozpeccuu Meton mareMaTH4ecKod MHAYKUIUMU. MOHOTOHHBIE M OrpaHMYEHHbIE MOCienoBaTeNbHOCTH. McTopus
aHanM3a OECKOHEYHO MalblX. Apudmernyeckas U TreoMeTpuueckas mnporpeccud. beckoHeuHo
yOpIBaromas reomerpudeckas mporpeccus. CymMma OECKOHEYHO YOBIBAIOMIEH T'€OMETPHUYSCKOMN
nporpeccu. JIMHEHWHBIM M 3KCIIOHEHIMANbHbIA pocT. Yucno e. dopMyna CIIOXKHBIX IPOLIEHTOB.
Vcnonp30BaHne IPOrpeccuy JIjisl peLIEHMs] peaJIbHbIX 3aJ1a4 PUKJIAJHOI0 XapaKTepa.
Ilpakmuueckue 3anamus -
Camocmosmenvnasn paboma 6/0
Tema 1.8. Jlekyuu -
Henpepuignvie Cooeporcanue yuebnoco mamepuana: HemnpepbiBHbIe (QYHKIIMM W HUX CBoOWcTBa. Touka paspeiBa.
dyukyuu. AcumnToTtsl rpadgukoB QyHkuuii. CBolicTBa (PyHKIMN HETPEPHIBHBIX HA OTpe3Ke. MeToa MHTEepBajoB
Ilpou3seoonas. JUISl pelieHusl HepaBeHCTB. [IpuMeHeHne cBOMCTB HeNpepbIBHBIX QYHKUIMN 175 pemeHus 3aaad. [lepsas
U BTOpasi Npou3BoIHbIe yHKIMHU. OnpeeneHue, reOMeTpUUeCKui 1 PU3NUECKUI CMBICIIITPOU3BOIHOM.
VYpaBHeHue kacarenbHOM K rpaduky ¢yHkuuu. [IpousBonnbie 3nemeHTapHbIX pyHKUMA. [IponsBogHas
CYMMBI, IPOU3BEJICHNS, YACTHOTO U KOMIO3UIINH (YHKITUH.
Ilpakmuueckue 3anamus -
Camocmosmenvhnasn paboma 6/0
Temal.9. Jexuuu 1/0
Hccneoosanue Cooepocanue yuebnoeco mamepuana: IlpuMeHeHrWe TPOW3BOJAHONW K HCCIENOBaHMIO (YHKIHMA Ha
@ynKuuit c nomouwyblo | MOHOTOHHOCTh M SKCTpeMyMbl. HaxoskeHne HauOoJbIIero M HaUMEHBIIETO 3HAYSHHs HETPEpPBhIBHOM
npouU3600HOIL. byHkuun Ha oTpe3ke. [IpumMeHeHHe TNPOU3BOIHOM [JIs HAXOXKACHHUS HAWIYyYLIero peHieHus B

NPUKIIAJHBIX 3a/1a4ax, /I ONpeJIeIeHUs] CKOPOCTH M YCKOPEHHs Mpoliecca, 3alaHHoro (GopMyon min
rpadpuxom. Kommnosunus ¢ysxnuii. I'eomerpuyeckne o00pa3bl ypaBHEHUH M HEpPAaBEHCTB Ha




KOOpHHHaTHOﬁ IIJIOCKOCTH.

Ilpakmuueckue 3anamus 1/0
Camocmoamenvhnas paboma 6/0
Tema 1.10. Jekyuu -
Ilepsooobpasznasn u Cooepoicanue  yuebnoeo mamepuana: llepBooOpa3Has, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX.
UHmezpan. [TepBooOpa3ubie aneMeHTapHbiX (QyHkumid. [IpaBuna HaxoxkaeHuss mepBooOpasHbiX. HWHTerpain.
['eomeTpuyeckuii CMBICT MHTErpaia. BeuucieHne onpenenéHHoro uarerpaita no gopmyne HproToHa—
JleitOnuna. IlpuMenenue wuHTErpana JUisi HAXOXKACHUSA IUIOMIANAEH IUIOCKUX GUryp u 00BEMOB
reomMerpuueckux Ten. llpumepsr pemeHuit nuddepeHIUaNbHBIX  ypaBHEHHHA. MaremaTuueckoe
MOJIeJIMPOBAHUEPEATHLHBIX MPOIECCOB C TOMOMIbIOAN((HEepeHIIMATBFHBIX YPaBHEHUN.
Ilpakmuueckue 3anamus -
Camocmoamenvnas paboma 8/0
Tema 1.11. Jexkyuu -
I'pagpuxu Cooepoicanue yuebnoeo mamepuana: TpuroHoMerpuueckrue GyHKIMH, WX CBOMCTBA U Tpaduku. OTOop
mMpuUzoOHOMempuyecKux | KOpHe TPUTOHOMETPUYECKUX YPABHEHUM C IOMOIIbIO TPUTOHOMETPUUYECKOW OKPYKHOCTU. Pernienue
dynkyuil. TPUTOHOMETPUUYECKUXHEPABEHCTB.
Tpuzonomempuueckue | Ilpakmuueckue 3auamus -
Hepaseencmea. Camocmoamenvnan paboma 6/0
Tema 1.12. Jekuuu -
Hppayuonanvnvie, Cooeporcanue yuebnoeo mamepuana: OCHOBHBIC METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JIOTAPUPMUIECKUX
nokazamesnvHble u HepaBeHCTB. OCHOBHBIE METOJbl PELICHUS UpPpaIMOHATIBHBIX HEpPaBEHCTB. [ paduueckue MeETOJbI
Jozapughmuueckue pelIeHus: UPPAIMOHAIIBHBIX, TOKA3aTebHBIX WIOTapu(MUUECKNX YPABHEHUN U HEPABEHCTB.
Hepaseencmea. Ilpakmuueckue 3anamus -
Camocmosmenvnas paboma 6/0
Tema 1.13. Jexkyuu -

Komnnekcuwie uucna.

Cooeporcanue yuebnozo mamepuana: KommuekcHsle unciaa. Anredpandeckas 1 TPUTOHOMETPHYECKas
(GopMBI 3aITUCH KOMIUIEKCHOTO 4YHcia. ApupMeTHYeCKHe ONepaluyd C KOMIUICKCHBIMH YHCIaMU.
N300paxeHne KOMIUIEKCHBIX YHCENl Ha KoopauHaTHOW miockoctu. dopmyna Myaspa. Kopau n-oit
CTETEHU M3 KOMIUIEKCHOro uucia. IlpuMeHeHne KOMIUIEKCHBIX YHCeNd Ul peleHus (U3NYEeCKUX U
T€OMETPUYECKHX 3a/1a4.




Hpaxm uuyecKue 3anamun

6/0

Camocmoamenvnas paboma
Tema 1.14. Jekyuu -
Hamypanvuoie u Cooepoicanue yuebnoco mamepuana: HarypaneHbie u 1enble 49ucia. [lpuMeHeHHWe TPHU3HAKOB
uenvle uuca. nenumocty nenbix unces, HOJ[ u HOK, octaTtkoBno Moayito, anroputMa EBkiinia ajisg pemeHus 3aaad
B IIEJIBIX YHCIIaX.
Ilpakmuueckue 3anamus -
Camocmoamenvnan paboma 6/0
Tema 1.15. Jexkyuu -
Cucmemut Cooepoicanue yuebrnoeo mamepuana: CucreMa U COBOKYITHOCTb ypaBHEHUHN. PABHOCHIIbHBIE CHCTEMBI U
PAUUOHATIbHBIX, cuctembl- ciencTBUsi. OCHOBHBIE METOJBI PEHICHHS CHCTEM U COBOKYITHOCTCH paIllMOHAILHBIX,
UPPAUUOHAIbHBIX U | UPPALMOHATIBHBIX, ITOKA3aTeIbHBIX U JorapuMuueckux ypaBHeHHi. [IpiMeHeHne ypaBHEHH, CUCTEM
Jnozapughmuveckux MHEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHUX 3aJlad M 3a/1a4 U3 Pa3IudyHbIX 00J1acTel HAyKH U peabHOM
YypasHeHuil. YKU3HU, UHTEPIPETAIUSATIONYYECHHBIX PE3yJIbTaTOB.
Ilpakmuueckue 3anamus -
Camocmoamenvnas paboma 6/0
Tema 1.16. Jexkyuu -
3aoauu c Cooepoicanue  yuebHoco  mamepuana:  PanyoHanbHble, UppalMOHATbHBIC,  IOKa3aTelbHBIE,
napamvempamu. norapuMUYECKHEe W TPUTOHOMETPHUYCCKUE YpaBHEHHS, HEPABEHCTBA M CHCTEMBI. C ITapaMeTpaMHu.
[TocTpoeHue u uccneAoBaHNEe MaTeMaTHYEeCKUX MOJENel pealbHBIX CUTYallHil ¢ TOMOIIbI0 ypaBHEHUH,
CUCTEM YPABHCHHIA M HEPABEHCTB C IMapaMeTpaMHu.
Ilpakmuueckue 3anamus -
Camocmosamenvnas paboma 6/0
Pa3nea 2. I'eomerpus.
Tema 2.1. Jexyuu 1/0
Beeoenue ¢ Cooepoicanue yuebnoeco mamepuana: OCHOBHBIC IPOCTPAHCTBEHHBIC QUTYPHI. [IOHATHS CTEpeOMETPHUU:
cmepeomempuio. TOYKa, MpsAMas, TNIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MpaBUiia N300paKeHHUS Ha PUCYHKE IMJIOCKOCTH,

NapajuleNIbHBIX TPSIMBIX (OTPE3KOB), cepeauHbl oTpe3ka. [loHATHS: mepecekaromuecs: IIOCKOCTH,
nepecekamonecs npsMas M IUIOCKOCTh; TIOJIYIPOCTPAHCTBO. MHOTOTpaHHUKH, H300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYp, HECYHIECTBYIOUIMX OOBEKTOB. AKCHOMBI CTEPEOMETPUHU U
nepBble cieAcTBUsA M3 HUX. CrocoObl 3a7aHus MPsIMBIX M IUIOCKOCTeH B mpocTpaHcTBe. O003HaYeHUs
npsiMbIX U TuiockocTel. Ceuenusi. M300paxenue cedeHninupamMuibl, Ky0a ¥ MPU3MbI, KOTOPBIEIPOXOISAT
yepe3 ux péopa. M3o0paxkeHue nepecedeHus NoydYeHHbIX IIOCKocTel. PackpamnBaHie NOCTPOSHHBIX




CEeYEHUM pa3HbIMU I[BeTaMU. MeTo1 ClIe0B [ MOCTPOCHUs ceueHnid. CBOMCTBA MEPECEUCHUI MPSIMBIX
u miaockocredt. [loctpoeHne ceueHuit B mupamujae, Kyoe mo Tpém Todykam Ha pébpax. CozmaHue
BBIHOCHBIX 4epTexell M 3anuck wmaroB noctpoeHus. [loBropenue mmanumerpun. Teopema o
MPOMOPLIUOHANLHBIX OTpe3kax. [Tomobue TpeyronpaukoB. Teopema Menenas. Pacuérel B ceueHHsIX Ha
BBIHOCHBIX uepTexax. Mlcropus pa3BUTHS IUIAHUMETPUHUH CTEPEOMETPHUH.

Hpakmullecmte 3AHAMUA

Camocmoamenvnasn paboma

8/0

Tema 2.2.
Bzaumnoe
pacnonodicenue
npAMbBIX 6
npocmpancmee.

Jlekuuu

Cooeporcanue  yuebnoco mamepuana: B3aumHOe pacrnonoxeHHe MPSMbIX B POCTPAHCTBE.
CkpemmBatomuecs mnpsimbie.  [Ipu3Haku ckpemuBarommxcs mpsAMbIX. [lapanienbHbie MNpsSMbIeB
npocTpaHcTBe. TeopeMa O CyleCTBOBAaHUM U €AMHCTBEHHOCTU IPSIMOM MapajieIbHON TaHHON NPSIMOU,
MPOXOJIAIIECH Yepe3 TOYKY IPOCTPAHCTBA M HE JIeXkKalled Ha JaHHOM mpsMou. JleMma o mepecedeHuun
napajuieIbHbIX NPSIMBIX MIIOCKOCTHIO. [lapamienbHOCTh TpEX npsiMbIX. Teopema o TpEX mapajuieabHbIX
npsiMbiX. Teopema o ckpenuBaromuxcs npsameix.[lapannensHoe npoektupoBanue. OCHOBHBIE CBONCTBA
NapajuieIbHOTO TPOEKTUpoBaHusA. M3o00pakeHue pasHbIXx GUIYyp B MapajIeIbHOM  MPOEKIUU.
LlenTpanbpHasi MpoOEKIMsA. YTOJl C COHAMPABICHHBIMA CTOPOHAMH. YTOJ MEXAY MPSAMBIMHU. 3a/Jaud Ha
JIOKa3aTeJIbCTBO MUCCIIEA0OBAHHUE, CBSI3AHHBIE C PACIIONOKEHHUEM MTPSIMBIXB IPOCTPAHCTBE.

HpaKmulteCKue 3AHAMUA

Camocmoamenvnasn paboma

6/0

Tema 2.3.
Ilapannensnocmo
npAMbIX U
njaocKkocmeii 6
npocmpancmee.

Jlexkuuu

Cooeporcanue yuyedonoeo mamepuana: I1oHATHA: apauIeIbHOCTh NPSIMOM MIIJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak mapamuienbHOCTH MPAMOW M IUIOCKOCTH. CBOWCTBA MapauieNbHOCTH MPSAMOW M TIJIOCKOCTH.
I'eomeTpuyeckre 3aja4i Ha BEIYKMCIEHUE U JOKA3aTEIbCTBO, CBA3aHHBIC C NAPAJIJICIbHOCTBIO IPSIMBIX U
IJIOCKOCTEN B IpocTpaHcTBe.llocTpoeHne ceuenus, mpoxXoaAIero 4epe3 JaHHYI0 MPSMYIO Ha YEPTEXKE U
napajuleJIbHOro Apyrod npsmou. Pacuér ortHomenuit. IlapannenbHas mpoekuus, NPUMEHEHHUE I
MIOCTPOEHHUS ceueHul kybau napaenenunena. CBoiicTBa napauuienenunena u npusMsl. [lapaniensHble
II0CKOCTH. IIpu3HaKuM mapajuleIbHOCTH JIBYX IIOCKOCTEW. Teopema O MapauiebHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, MPOXOJAIIEH 4Yepe3 TOYKY, HE NPHUHAUJICKAIIYI0 JTAHHOW IUIOCKOCTH H
ciencTBus U3 He€. CBONCTBA NapalIeIbHBIX INIOCKOCTEN: 0 MapaJuIEIbHOCTH IPSIMBIX MIEPECEUEHUS TTPU
NepecedeHny JABYX MapajUIeNIbHbIX IUIOCKOCTEH TpeThei; 00 OTpe3kax MNapajulebHBIX MPSMBIX,
3aKJIFOYEHHBIX MEX1y apaJlIeIbHBIMU TNIOCKOCTAMMU; O IEPECEUEHUH NPSAMON C IBYMsI TapaJlJIeIbHBIMU
IIJIOCKOCTSIMHU.

Hpaxmuuecxue 3AHAMUA

Camocmoamenvnas paboma

8/0




Tema 2.4.
Ilepnenoukynapruocmeo
NPAMBIX U NIOCKOCH el

6 npocmpancmee.

Jekyuu

Cooeporcanue yuebnoco mamepuana: Ilopropenue: teopema [ludaropana miockocTu, TPUTOHOMETPHUS
IPSMOYTOJIBHOTO TpeyrojbHuka. CBoiicTBa Kyba M NMpsAMOYrojpHOIO Hapajenenunena. Beraucienue
JUIMH OTPE3KOB B Ky0e M TPsSMOYrojJbHOM Mapajuienenumene. llepneHanKynspHOCTh MPSIMON H
IIOCKOCTH. lIpHu3HaK NEpHeHIUKYIIPHOCTH HPSIMOM M IUIOCKOCTH. TeopeMa O CyIIECTBOBAHMM U
€MHCTBEHHOCTH IPSIMOM, MIPOXOAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U MEPIEHAUKYISIPHONK MIIOCKOCTH.
[In0CcKOCTH M NEPHNEHAUKYISIPHBIE MM IpsiMas B MHOIOrpaHHUKax. [lepneHIuKynsap ¥ HakKJIOHHas.
[TocTpoeHne mnepneHAUKYISpa U3 TOYKM Ha OpsMmyro. TeopeMa o Tpéx mNeprneHIuKyJspax (mpsMas U
oOparHas). Yroin MexAy CKpellMBaloUMMUCA MNpsAMbIMU. [lOMCK NepneHIUKYISIPHBIX MPSIMBIX C
MOMOIIBIO MEPIEHANKYISIPHBIX TUIOCKOCcTe OpToroHanbHoe mnpoektupoBanue. [locTpoenue ceueHuii
Ky0a, NpU3MbI, IPAaBWIbHOM NHpaMHIbl C TOMOLIbIO OPTOrOHANBHOM mpoekuuu. Cummerpus B
IIPOCTPAHCTBE OTHOCUTENBHO IUIOCKOCTH. [lmockocTw cuMmmeTrpuii B MHOrorpaHHukax. IIpusHak
NEPIEHIUKYIIPHOCTU MPSIMON U IUIOCKOCTH KakK CIIECTBUE CUMMETpuU. [IpaBuiIbHbIE MHOTOTPAaHHUKH
Pacuér paccrostnuil oT TOUKHM 10 TUIOCKOCTH. CIIOCOOBI ONYCTUTH NEPIEHAUKYISAPBI: CHMMETPHUSI, CIIBUT
TOYKH 110 apaJlIesIbHON NpsAMoi. CABUT 110 HENAPAJIIEIILHON NPSIMOM, U3MEHEHHE PACCTOSIHUM.

HpaKmulteCKue 3AHAMUA

Camocmoamenvnas paboma

8/0

Tema 2.5.
Yenot u paccmoanus.

Jlekuuu

Cooeporcanue  yuebnozo mamepuana: IloBTopeHue: yronm MeXIy MpsSMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYTrOJIbHUKE, TEOpeMa KOCHUHYCOB. IloBTOpeHME: yrom Mexay
CKPELIUBAIOIIUMUCS NPAMBIMUA B IPOCTPAHCTBE. ['eOMETpUUECKUE METOABI BBIYUCIICHUS YIJIa MEXAY
OpsIMBIMA B MHOTOrpaHHUKax. J[ByrpaHHblii yron. CBONCTBO JIMHEHHBIX YIJIOB JIBYTPAaHHOTO YTJa.
[lepnenaukynapHele MI0CKOCTH. (CBOMCTBAa B3aUMHO MNEPHEHIUKYISAPHBIX IUIOCKOCTEH. [Ipm3Hak
NEPNEHAUKYJIIPHOCTH  INIOCKOCTEH; Teo-peMa O MpsMOM  IEepecedeHuss JBYX IUIOCKOCTEH
NEepHEeHIUKYIAPHBIX TpeThell miockocTH. [IpsiMoyronbHelil napanenenunen;Kyo; n3MepeHus, CBOMcTBa
IPsMOYTOJIBHOTO Iapajienenunena. Teopema O IMaroHaad NPSAMOYTOJBHOIO INapajlielienunena |
cinencteue u3  He€. (CrepeoMeTpUUYECKHME U TPUKIAAHBIE 3a/layd, CBSI3aHHBIE CO B3aUMHBIM
pAacIlOJIOKEHUEM MPAMBIX M IUIOCKOCTH. [IOBTOpeHME: CKpeIMBArONIMECS MNpsMbIE, IapajuIeIbHbIE
IIJIOCKOCTH B CTaHJAPTHBIX MHOrOrpaHHUKax. Ilapa mapajlenbHBIX IJIOCKOCTEM Ha CKPELIUBAIOIIMXCS
NPSMBIX, PACCTOSTHUE MEXAY CKPEIIMBAIOIIUMUCA MPAMBIMA B HPOCTBIX cHUTyauusax. OmyckaHue
NEPIEHAUKYJIAPOB, BBIYUCIECHUE PACCTOSHUN OT TOYKH IO TOYKH; IPSAMOM; IJIOCKOCTH. BbruucieHnue
PacCTOSIHUM MEXAY CKPEIIMBAIOIUMUCA TMPAMBIMA C TMOMOLIBIO IMEPHEHAUKYJISIPHON IJIOCKOCTH.
TpéxrpanHblil yroi, HEpaBeHCTBA LISl TPEXTpaHHbIX yrioB. Teopema Iludaropa, TeOpeMbl KOCHHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOI'O yIiia. DJIeMeHThICepUYeCcKO reOMETPHUH: Ie0Ie3NUecKHe JMHUN Ha 3eMIle.




Hpaxm uuyecKue 3anamun

8/0

Camocmoamenvnas paboma
Tema 2.6. Jekyuu -
Muozozpannuxu. Cooeporcanue yueonoco mamepuana: CucremMaruzanus 3HAHUH: MHOTOTpaHHHK M €r0 3JIEMEHTHI.
IIupamuga. Buner nupamun. IlpaBunbHas nupamupa. [lpusma. IlpsiMas W HakJIOHHAs MPHU3MBI.
[TpaBunbHas mpusma. [IpsMoil mapamienenumnen, MpSAMOYTOJNBHBIA Mapajuienenumnesa, Kyo. Beimykiisie
MHOrorpaHHuku. Teopema Dinepa. [IpaBunbpHbIe 1 OTyNpaBUIbHBIE MHOTOI'PAHHUKHU.
Ilpakmuueckue 3anamus -
Camocmoamenvnan paboma 6/0
Tema 2.7. Jexkyuu -
Bexmoput ¢ Cooepoicanue yuebnozo mamepuana: IloHsTHe BeKTOpa Ha IUIOCKOCTH M B mpocTpaHcTtBe. Cymma u
npocmpancmee. Pa3HOCTb BEKTOPOB, MPaBWIIO MapajljiesieNuIeia, YMHOKEHUE BEKTOpa HA YHUCIIO, PA3JIOKEHUE BEKTOpa
no 6a3ucy TpEX BEKTOPOB, HE JIeXKAIIUX B OJHOU MIOCKOCTU. CKalsipHOE MPOU3BECHUE, BBHIYHUCICHHE
yria MexJay BeKTopamuB npoctpaHcTse. [Ipocreiinine 3a1auu ¢ BEKTOpaMu.
Ilpakmuueckue 3anamus 1/0
Camocmoamenvnas paboma 6/0
Tema 2.8. Jexkyuu -
Ananumuueckasn Cooepoicanue yuebHoeo mamepuana: IloBTOpeHHE: KOOpPAMHATHI BEKTOpa Ha IUIOCKOCTH M B
2eomempus. IPOCTPAHCTBE, CKAJISIPHOE MPOU3BEIACHHE BEKTOPOB, BBIYMCIEHUE yrja MeEXAy BEKTOpamMH B
MIPOCTPAHCTBE. YpaBHEHUE MPSAMOIL, MPOXOAIIEH yepe3 BE TOUKU. YpPaBHEHHE IJIOCKOCTH, HOPMAIlb,
ypaBHEHHUE IUIOCKOCTH B OTpe3kax. BekropHoe mnpowusBeneHue. JIMHEHbIE HEPABEHCTBA, JUHEWHOE
porpaMMUpOBaHuE. AHATUTUYECKUE METOJAbl pacyéra yrila MeXIy HOpsIMbIMHM U IUIOCKOCTSMH B
MHOTOrpaHHUKax. DopMylia pacCTOSHUS OT TOYKM JO IUIOCKOCTH B KoopauHaTax. HaxokmeHue
paccTOsHUM OT TOYKHU JI0 TUIOCKOCTH B KyO€ U MpaBUILHOUNIUPAMUJIE.
Ilpakmuueckue 3anamus -
Camocmosamenvnas paboma 8/0
Tema 2.9. Jexkyuu -
Oovém Cooepoicanue yueonoeco mamepuana: O06uéM Tena. O0BEM MPSAMOYTOIHHOTO MapalIeenunena. 3aaadu
MHO202PAHHUKA. 00 yznBoeHUHU KybOa, 0 KBaJaparypeKky0a; o Tpucekuuu yriaa. CtepeoMeTpuuecKre 3aJauu, CBS3aHHbIE C

00BEMOM

NpSIMOYTOJIBHOTO  TapajuieNienumnena. [Ipukiaagneie 3aaadyd, CBS3aHHBIE C BBIYHCIEHHEM 00BEMa
pSIMOYTOJIbHOTO Tapayuienenuneaa. O0béM npssMoii npu3mbl. CTEpEOMETPUICCKUE 3a/1a4H, CBI3aHHbBIE C
BBIYUCIICHHEM 00BEMOBITPSIMOIT npu3Mbl. [IpukiianHbie 3a1auu, CBsI3aHHbBIE ¢ 00BEMOM MPSMOMN TPU3MBI.




Bbruucnenne o0BEMOB Tell € IOMOLIBIO ONpeaeinéHHOro uHrerpaia. O0bEM HAKIOHHOM IPU3MBI,
nupamuabl. Dopmyna o6véma nupamuabl. OTHOIIEHHE OOBEMOB NHMpaMHI C OOLIMM  YIJIOM.
CrepeomeTpuyeckue 3a1auu,

CBsI3aHHBIE ¢ 00BEMAaMU HAKJIOHHOW IPU3MBI, THpamMubl. [Ipukinagasie 3aqaun no Teme «O0bEMBI
TEJ», CBS3aHHbIE C OOBEMOM HAKIIOHHOM TpU3MBL, nupamuisl. [IpuMeHenune 0O0BEMOB.
BrruncinennepaccTossHus 10 MI0CKOCTH.

Hpakmullecmte 3AHAMUA

Camocmoamenvnas paboma

6/0

Tema 2.10.
Tena epawenus.

Jlekuuu

Cooeporcanue yuebnozo mamepuana: lunuaapuyeckas OBEPXHOCTh, 00pa3yIOMne TWIHHIAPUIECKON
noBepxHoctu. [Humuuap. IIpsamoii kpyrooi uunuuap. [Tnomans nosepxHoctu mynHapa. Konnveckas
MOBEPXHOCTh, OOpa3zyomue KoHudeckol moBepxHOCTH. Konyc. CedyeHue KOHycCa IIJIOCKOCTHIO,
napajuiebHOM TJIOCKOCTH OCHOBaHHA. YCeu€HHBIM KoHyc. M300paxeHHe KOHYCOB M YCEUEHHBIX
KOHYycOB. [lomaas 60KOBOI MOBEPXHOCTH UTIOTHOM MOBEPXHOCTH KoHyca. CTepeoMeTpuuecKue 3a1aun
Ha JOKAa3aTelbCTBO U BBIYMCIICHHE, IOCTPOCHUEM CEUECHUN IMIMHApa, KoHyca. [IpukianHele 3agauu,
ces3annbiec mutrHApoM. Chepa u map. [lepecedenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl WIOCKOCThIO. Bun u nzobpaxkenue mapa. YpaBuenue cdepol. [lmomans cdepsl u e yacteil.
Cummetpus cepol u mapa. CtepeoMeTprUUecKUe 3a/1a4u Ha JI0KA3aTEIbCTBO U BBIYUCIICHUE, CBSA3aHHBIC
co cdepoll U mApPOM, MOCTPOCHHWEM HUX CEUYEHUU IUIOCKOCThIO. [IpukianHble 3amauu, CBSI3aHHBIE CO
cthepoit u mapom. [ToBTopeHne: OKPYKHOCTh Ha IJIOCKOCTH, BBIYUCICHUS B OKPYKHOCTH, CTaHIaPTHBIC
nonobus. Pa3nuyHble KOMOMHAIIMKM Ted BpALlEHUS M MHOTOTPAaHHHMKOB. 3ajauu mo Teme «Tema u
MTOBEPXHOCTUBPAIICHUS.

Hpakm uuyecKue 3anamun

Camocmosamenvnasn pa60ma

8/0

Tema 2.11.
ITnowaou
noeepxmocmuu
00bEMbL Kpy2/iblX me.

Jekuuu

Cooeporcanue yueonoco mamepuana: O0bEM tunuuapa. Teopema 00 00bEME MPSIMOTO IMIHHJpPA.
[Tnomany OOKOBOW M TOJHOM MOBEPXHOCTH IWIMHApA. BeluncieHne oOBEMOB Tel C MOMOIIBIO
onpenenénnoro wuHTerpana. O0béM koHyca. Ilnomamm OOKOBOW ¥ TOJHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckre 3aJadud, CBS3aHHBIC C BBIYMCICHHEM OOBEMOB IWIMHIpA, KoHyca. [IpukiamHbie
3agaun 1o Teme «O0BEMBIN MTomaay nosepxHocreit Ten. OOBEM mapa U mapoBoro cekropa. Teopema
00 o0neéme mrapa. [Inmomanschepsl. CTepeomMeTpudecKue 3a1a4uu, CBsI3aHHbIE C BBIYUCICHUEM 00BEMOB
mapa, IIapoBOTO CETMEHTa, ImapoBoro cekrtopa. Ilpukmamaeie 3amaun 1o Teme «OO0BEMBI Tem»,
CBsI3aHHBIE ¢ 00BEMOM Mapa ¥ momaabio cdepbl. COOTHOMIEHUS! MEKIY TUIOMIAIIMUA TTOBEPXHOCTEH H




o0béMamu moo00HBIX Ten. [logoOHble Tema B mpocTpaHcTBe. M3meHeHne oObEéMa HpH MOI0OHH.
CtepeoMeTprueCKre 3a]]a4i, CBI3aHHbIE C BBIYUCICHUEM 00hEMOBTEI U TUIOMIA/IeH TOBEPXHOCTEH.

Hpaxm uuyecKue 3anamun

6/0

Camocmoamenvnas paboma
Tema 2.12. Jekyuu -
Jeusicenus. Cooepoicanue yuebnoco mamepuana. JIpmwxenus npocrpanctea. Otodbpaxenus. J[BIKEHUS U PaBEHCTBO
¢uryp. OOmwme cBolicTBa ABMXKEHUW. Buapl IBWIKEHWN: MapauIebHBIA TIEPEHOC, IEHTpajbHas
CUMMETpHS, 3epKalbHas CUMMETPHsI, TIOBOPOT BOKpYT mpsimoii. [IpeoOpazoBanus nopobus. [Ipsmas u
cthepa Diinepa.
['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE ABUKCHUSI.
Ilpakmuueckue 3anamus -
Camocmosmenvnasn paboma 6/0
Pasnen 3. BepossTHOCTBH M CTATHCTHKA.
Tema 3.1. Jexkyuu -
Onemenmot meopuu | Codeporcanue yuebnozo mamepuana: I'pad, cBA3HBIN Tpad, IpeacTaBIeHUE3aJaud ¢ MOMOIIBIO rpada.
epaghos. Cnyuaiinvte | Crenenb (BajieHTHOCTb) BepiuiuHbl IlyTe B rpade. Llenn u numkiasl. I'padel Ha mnockoctu. [lepeso
onvlmul, CiyuaiiHvle | cillydailHOro skcrepumenTa. CiydaiiHble SKCIIEpUMEHTHI (OIIBIThI) U CIy4alHble COOBITHSA. DJIeMEHTapHbIe
coovimus u coObiTust (Mcxoabl). BepodTHOCTh ciydaiiHOro coObiTHs. BepositHocTH COOBITHII B OmNBITaX C
eeposamHocmu PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUCOOBITHSIMU.
coovimuii. Ilpakmuueckue 3anamus 1/0
Camocmosmenvnas paboma 6/0
Tema 3.2. Jexkyuu -
Onepayuu nao Cooepocanue  yuebnoco mamepuana: llepeceuenune, 0OBEIUHEHHE MHOXECTB M  COOBITHH,
MHOMCECMEAMU U MIPOTUBOMOJIOXKHBIE COObITHS. DopMyna clioxkeHUsT BEpOSTHOCTEH Y CIOBHAsI BEPOSITHOCTD. Y MHOXKECHHE
coovimuamu. BeposATHOCTE. Dopmyiia ycaoBHOU BepoaTHOCTH. Dopmynia nosiHOW BeposiTHocTH. Dopmyna balieca.
Choscenue u HezaBucumMbiecoObITHSI.
YMHOMCEHUE Ilpakmuueckue 3anamus -
eéepoamuocmeit. Camocmoamenvnas paboma 6/0
Ycnoenan
6€pPOAMHOCHLb.
Hezagucumoie
codvimu.
Tema 3.3. Jlekyuu -




Inemenmul Cooeporcanue yuebnoeco mamepuanra: KomOuHaTopHOE mpaBuio yMHOXeHus. l[lepecraHoBku u
KOMOUHAmMOopuKu. dakTopuan. Yucno coueranuii. Tpeyrompuuk Ilackans. ®opmyna O6unoma HprotoHa. bunaphbIit
Cepuu CIIy4aiiHbIN ONBIT (MCIBITaHUE), ycrex U Heyaauya. HezaBucumbie ucnbiTanusg. Cepusi He3aBUCHMBIX
nociedosamenbHblx | UCTIBITaHUH 10 miepBoro ycrexa. Cepust He3aBUCUMBIX HcnbiTaHUi beprymmu. Ciaydaiinelii BeIOOp H3
UCHBIMAHUL. KOHEYHOM coBOKynHOCTH. [IpakTrueckas paboTa ¢ HCIOJIb30BAHUEM JICKTPOHHBIX TaOIuUII.
Hcnoimanusa Ilpakmuueckue 3anamus -
bepuynnu. Cnyuainoiii | Camocmosamensnasn paboma 6/0
6b100p U3 KOHEYHOU
COBOKYNHOCHIU.
Tema 3.4. Jexkyuu -
Cayuainvie séenuuunst | Cooepocanue yuebnozo mamepuana: CiaydaitHas BenumuuHa. Pacnipenenenue BepositHoctell. [Iuarpamma
u pacnpeoeneHus. pactipeaenenus. Onepanuu Haj Cly4aHbiMU BennuuHamu. [lpumepsl pacnpenenenuii. bunaphas
ciyvaiiHas — BenuuuHa.  ['eomerpuueckoe  pacn-peneneHue.  buHoOMHManbHOE — paclpezelieHHeE.
MaremaTtnueckoe OKuJaHUe ciydaiiHOW BenuduHbl. COBMECTHOE paclpeiesieHue ABYX CIy4dalHBIX
BenuuuH. He3aBucumble cinyvailHple  BenuuuHbL.  CBONCTBAa  MAaTeMaTHYE€CKOrO  OKHUJIAHHUSL.
MaremaTuueckoe oOKuJaHue OWHApHOM cllydallHOM BeIWYMHBL. MaTemaTuyeckoe OKUJaHHUe
FEOMETPUUECKOT0 U OMHOMHUANBHOTO pacnpeaeneHuil. Jlucnepcus u CTaHAAPTHOE OTKIOHEHUE.
Hucnepcusi OuHapHoW ciydaitHoM BenuuyuHbl. CBOMCTBa aucnepcud. MaremaTuueckoe OKHJIaHHe
MPOU3BENICHUS U TUCIEPCUs CYMMbl HE3aBUCUMBIX CIIy4alHBIX Belu4uH. /lucnepcuss OMHOMHAIBLHOTO
pacnpenenenus. [Ipaktuueckas paboTa ¢ HCIIOJIB30BAHUEM JIEKTPOHHBIXTA0JINIL.
Ilpakmuueckue 3anamus 1/0
Camocmossmenvnas paboma 8/0
Tema 3.5. Jexkyuu -
3axon donvuux uucen. | Cooepocanue yyebnoeo mamepuana: HepaBencTBo YeOwniméBa. Teopema YeOwnméBa. Teopema
Inemenmul bepuymiau. 3akon Oosbmmx uucen. Buibopounsiii meron uccinemoBanuid. IlpakTtuyeckas pabota ¢
Mamemamuueckou UCIIOJIb30BAaHUEM JJIEKTPOHHBIX TaOnui. [‘eHepasbHas COBOKYNMHOCTb U CiydailHas BbIOOpKa.
CmamucmuKu. 3HaKOMCTBO C BBIOOPOYHBIMM XapakTepucTukamMu. OLeHKa CpelHero M JAUCHEpCUM TIeHepabHOU
COBOKYITHOCTH C TIOMOIIbIO BBIOOPOYHBIX XapakTepucTHK. OlLieHMBaHUE BEPOSTHOCTEH COOBITUH IO
BeIOOpKe. CTaTucTHyeckas rumnotesa. [IpoBepkanpocTeHImux runoTe3 ¢ MOMOIIBI0 CBOMCTB M3yYEHHBIX
pacnpenenenuii. [Ipaktuueckast paboTa ¢ HCTIOIB30BAHUEM JIEKTPOHHBIX TAOJIHII.
Ilpakmuueckue 3anamus -
Camocmosmenvnas paboma 8/0
Tema 3.6. Jexuuu -

Henpepuienvie

Cooeporcanue yuebnozo mamepuana: IlpuMepbl HENPEPHIBHBIX CIYYaWHBIX BeIMYMH. DYHKIMS




Cﬂyllaﬁl-lble 6e/1UYUHDbI

IIJIOTHOCTU  BEPOATHOCTH. PaBHOMepHOG pacrnpeaciCHuc. HpI/IMCpI)I 3ajla4, IIpUBOJANIUX K

(pacnpeoenenus), NOKa3aTeJIbHOMY H K HOpPMaJbHOMY pacrpeneneHusiM. DyHKIMS IUIOTHOCTH  BEPOSTHOCTH
nokazamenpHoe u 1I0Ka3aTeabHOro pacnpenenenus. PyHKIKs IIOTHOCTU BEPOSTHOCTUHOPMAIIbHOTO paclpeieIeHuUs.
HOpMabHOE Ilpakmuueckue 3anamus -
pacnpeoeyeHus. Camocmoamenvnan paboma 6/0
Tema 3.7. Jekyuu -
Pacnpeoenenue Cooeporcanue yuebnoco mamepuana: llocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHUMBIX COOBITHH.
Ilyaccona. Ceaszp [Tpumep 3amaun, npusoasmeii k pacupenenenuto Ilyaccona. Ilpakruueckas padora ¢ HCIIOIB30BaHUEM
Mexcoy ciyuaiinvimu | SICKTPOHHBIX Tabmuu. KoBapwanms aAByX ciyudailHbIX —BenuuuH. KoadduumeHnt Koppensuuu.
6eIUYUHAMU. CoBmecTHbIe HaOMI0I€HUS IBYX BelIM4YMH. BeiOopouHblit Koaduirent koppensuun. Paznuuue mexay
JUHEWHOM CBSI3bIO M MIPUYMHHO- CJICJICTBEHHOMU CBs3bI0. JIuHelHas perpeccus. [Ipaktuueckas padora ¢
UCIIOJIb30BAHUEM 3JICKTPOHHBIXTAOIIHII.
Ilpakmuueckue 3anamus -
Camocmoamenvnas paboma 6/0
KoncyabsTanuu -
IIpoMeskyTOUHasI aTTeCTALUSA 2/0




3 YCJIOBUS PEAJIM3ALIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEAMETA

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

Peanuzanust mporpammbl 0011€00pa30BaTEIbHOTO Y4eOHOTO MpeaMeTa MpeArnoaaraeT
HAJIMYUE:

kabuneta «O011e00pa30BaTeIbHBIX YUSOHBIX MTPEIMETOBY» B COOTBETCTBUU C MPUIIOKEHUEM
3 OII (ITpunoxenne 3 - MareprallbHO-TEXHUYECKOE OCHAIICHUE CHCIHATBHBIX MOMEIICHUNA IS
peanuzanuu 00pa3zoBaTeNIbHOM MPOrpamMMBbl, BKJIIOYasi MPOrpaMMHOE 0OecIieUeHue);

kaOuHeToB «CaMOCTOSITEIPHON M BOCIIUTATEILHOW pa0OTHI», OCHAIIICHHBIX B COOTBETCTBUU
¢ punoxxenuem 3 OII.

3.2. YuyeOHo-MeToau4ecKoe odecreyeHue

3.2.1. OcHoBHas yyeOHasl JJUTepaTypa:

1. bammakoB M.MU. Maremaruka : yde0. JUIsl CTYIEHTOB YUpEXKACHUN cpea. mpod.
obpazoBanust / M.M. bammakoB. — 3-¢ m3a. — M. : OOGpa3zoBaTenbHO-U3AATEIBCKHNA LIEHTP
«Axagemus», 2025. — 288 c. ISBN 978-5-0054-2954-4..

3.2.2. JlonoJHUTEIbHAA Y4eOHAasl JUTEepaTypa:

1. boromonos, H. B. Maremaruka. Yriay0aeHHbi ypoBeHb. 10—11 kmaccel : ya4eOHHUK 1115t
cpennero obuiero obpazosanusi /| H. B. boromomnos, I1. . Camoiinenko. — 5-e u3z., mnepepad. u
norn. — Mocksa : M3narensctBo FOpaiit, 2024. — 398 ¢. — (OO61meo0pa3oBaTeabHbIN TUKII). —
ISBN 978-5-534-16224-0. — Tekct : snexkTpoHHBI // OOpazoBarenbHas miaaTdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/544787

3.2.3 OpuuuanbHblie, CIPABOYHO-0HOINOrpaduyecKue U NepuonvecKue 31aHus:

a) ogpuyuanvnvie uzoanu:

1. Koncrurynus Poccuiickoit @enepauuu. [locneanss aeiictpyronias pegakuus ¢
KommenTtapusimu [ DnekTpoHHbIi pecypc|.— Pexum nocryna: http://constrf.ru/

2. ®enepanbublit 3akoH «O0 oOpazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012 Ne
273-D3 (mocneaHsIst peaakiys). [ DIEeKTpOHHBIN pecypc]. — PexxuMm gocryma:
https://www.consultant.ru/document/cons_doc LAW 140174/

3. HanmonanbHbIi npoekT «O0pa3zoBaHuey. [ DIEKTPOHHBIH pecypc]. — Pexum goctyna: //
https://strateqy24.ru/rf/

4. Bcemupnas aeknaparus 00 00ecrieueHun BbDKUBAHMS, 3alIUTHI U pa3Butus aeteit (1990).
[DneKTpoHHBIN pecypc]. — Pexum gocryna:
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml

0) cnpasouno-ouodnuozpaguueckue uzoanus:
1. Equnas xostekius mudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB. [DIEKTPOHHBIN pecypc].
— Pexxum nocryna: // www.school-collection.edu.ru

6) nepuoouueckue uz30aHus:

1. BectHuk MOCKOBCKOTO TOCYJIapCTBEHHOTO 00slacTHOTO yHUBepcuTera. Cepusi: Ousnka-
MaremMaTHKa, 2023. Nel. [DI1eKTpOHHBII pecypc]. - Pexum JoCcTyma:
https://e.lanbook.com/journal/issue/336395

2. Bectnuk Boponexckoro rocynapctBeHHoro yHuBepcutera. Cepus:  Dusuka.
Maremartuka, 2021. No3. [DneKTpOHHBIH pecypcl]. - Pexum JlocTyna:
https://e.lanbook.com/journal/issue/315587

3.2.4. MeToanyecKue yKa3aHus A5 00y4AIOUIUXCSI 110 OCBOEHUIO Y4eOHOr0 mpeaMera:

1. IleneneBa [I'.A. Meroandyeckue yka3aHMs JUIsI TNPAKTHUECKUX 3aHATHH 110
obmeobpazoBaTelbHOMY  ydeOHOMY mpenmery «Marematuka» UIsi  OOyYaromuxcst — I0



https://urait.ru/bcode/544787
http://constrf.ru/
https://www.consultant.ru/document/cons_doc_LAW_140174/
https://strategy24.ru/rf/
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml
http://www.school-collection.edu.ru/
https://e.lanbook.com/journal/3030
https://e.lanbook.com/journal/3030
https://e.lanbook.com/journal/issue/336395
https://e.lanbook.com/journal/2657
https://e.lanbook.com/journal/2657
https://e.lanbook.com/journal/issue/315587

CHEIHUALHOCTSIM CpEHEro MmpoQecCHOHANbHO oOpa3oBaHus. — PeiOHOe, 2025. [DneKTpOHHBIHA
pecypc].— Pexxum noctyma: http: https:/www.nopran.apru.pd

2. lllenenesa I'.A. Meronuieckne yka3zaHHsl 0 BBIIIOJIHEHUIO CAMOCTOSTENIbHONW paboThI 10
oOmieoOpa3oBarebHOMY  ydeOHOMYy mpeamery «MartemaTtuka» Uisi  OOy4arommxcs IO
CHEIHUAIBHOCTSIM CpEIHEro MpoQecCHOHANBHO 0o0pa3oBaHus. — PeiOHOe, 2025. [DneKTpOHHBIHI
pecypc].— Pexxum noctyma: http: https:/www.nopran.aptu.pd

3.2.5. Pecypchbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEpHET»

1. Odunmanbhelii cadtT denepaibHOrO areHTCTBA 10 prIOOIIOBCTBY. — https://fish.gov.ru/

2. OdunmanbHbIi CalT MHMHHCTEPCTBA IPOMBIIIUICHHOCTH M TOProeiu Poccuiickoit
®enepanunu. — https://minpromtorg.gov.ru/

3. OdunmanpHbiii cailT Poccuiickoro corw3a NMPOMBINIUICHHUKOB M MpEIIpUHUMATEICH. —
https://rspp.ru/

4. WudopmanroHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepHalbl. [DJIEKTPOHHBIN
pecypc]. — Pexxum noctyma: // www.fcior.edu.ru

3.2.6. Ilepeuenn UH(POPMANMOHHBIX  TEXHOJIOTHH, HCMO0JIb3YyeMbIX npu
ocyllecTBJIeHUH 00pa30BaTeIbHOIO TMpolecca, BKJIOYAsi MepeyeHb JHLEH3HOHHOT0 U
CcBO0OHO pacnpocTpaHsieMoe MPOrPaMMHOro odecriedyeHusl U HH(POPMAIMOHHBIX CIIPABOYHBIX
CHCTeM MpeacTasJieH B npuioxkennu 3 OIL.


https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
https://fish.gov.ru/
https://minpromtorg.gov.ru/
https://rspp.ru/
http://www.fcior.edu.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIMEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEAMETA

PesyiabTaThl 00yyeHus

(I)OPMI)I H METOAbLI KOHTPOJIA

Juunocmmuuwie:

JI1 rpa)x1aHCKOr0 BOCIIMTAHUSA:

-COPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMH OOyYaroIerocs
KaK AaKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
00111eCTBA;

-OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0SI3aHHOCTEH,
YBaKEHUE 3aKOHA M MPABOIIOPIKA;

-IPUHATUE TPATUIIMOHHBIX HAIMOHAIBHBIX, OOIICUYEIOBEUECKUX
T'YMaHUCTHYECKUX M JIEMOKPATHUECKHUX IIEHHOCTEH;

-'OTOBHOCTbH MMPOTHUBOCTOATH nacoJIornmu 9KCTpEMHU3MA,
HannyoOHaJIn3Ma, KCCHO(bO6HH, JAUCKPpUMHUHAIIUU 110 COOUAJIbHBIM,
PCIUTUO3HBIM, PaCoOBLIM, HallMOHAJIbHBIM IIpU3HAKaM;

TFOTOBHOCTb BECTH COBMECTHYIO [ESTEIbHOCTh B HHTEpecax
IpaXXJIaHCKOTO OOIIECTBa, Y4acTBOBATH B CAMOYIIPABICHUH B
0011e00pa30BaTeIbHOM  OpraHU3alud M JIeTCKO-IOHOIIECKUX
OpraHu3alusx;

-yMEHHE B3aMMOJIEHCTBOBATh C COLMAIbHBIMM MHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIUSAMHU U Ha3HAUCHUEM;

-I'OTOBHOCTB K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ JOCATCIIbHOCTH,

JI2 natpuoTHYE€CKOr0 BOCITUTAHUSI:

- cOPMHUPOBAHHOCTh POCCHICKOM I'PaKIaHCKON UJICHTUYHOCTH,
MaTpuoTHU3Ma, YBAXKEHHS K CBOEMY HApoOay, 4YyBCTBa
OTBETCTBEHHOCTH Tiepes; PoauHol, ropioctd 3a CBOM KpaW,
cBOXO Poauny, CBOM A3BIK M KYJIbTYpY, IPOLLIOE U HACTOSILEE
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuuy;

- I[ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM,
HCTOPUYECKOMY H TPUPOJHOMY HACJIEAUIO, IAMATHHUKAM,
TpaguuusM HapoaoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- HﬂeﬁHaﬂ y6e)I(H€HHOCTI), TOTOBHOCTb K CIYKCHUIO W 3alIUTC
OTC‘ICCTBa, OTBCTCTBCHHOCTH 34 €T0 Cy,ﬂb6y;

JI3 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- OCO3HAaHHUC JYXOBHBIX HeHHOCTeﬁ pOCCI/II>'ICKOFO HapoJa;

- c(opMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, JTUUYECKOTO
IOBEJICHUSA,

- CHOCO6HOCTB OICHUBATHL CUTYAlIUIO U IPUHUMATh OCO3HAHHLIC
peHIeHI/ISI, OpHeHTI/IPYHCI) Ha MOpaJIBHO-HpaBCTBeHHBIe HOpMI)I 158
IIEHHOCTHU

- OCO3HAaHHMEC JIMYHOTO BKJIaga B IIOCTPOCHUC YCTOﬁqHBOFO
Oynyuiero;

- OTBCTCTBCHHOC OTHOMICHUC K CBOUM POAUTCIIAM U (I/IJ'II/I)
APyrum qJICHAM CEMbHU, CO31aHUIO CEMbH Ha OCHOBC
OCO3HAHHOI'0 HNPHUHATHA HCHHOCTCﬁ CEMEWHON JKW3HU B
COOTBETCTBUU C TPAAULIMAMU Hapo 0B Poccuum;

JI4 5CTeTHYeCKOr0 BOCIIUTAHMS:

Texywuil KoHmpoas 6 gpopme:
— TMPaKTHYECKUX 33/JaHUM;
— THUCHMEHHBIX OIPOCOB;
— YCTHBIX OIPOCOB;
— TEeCTHpPOBaHHUSI.

Dopma npomexcymouHou
ammecmayusi:
HK3aMEH.




- ACTETHYECKOE OTHOILIEHHE K MUPY, BKJIIOYas ICTETHKY ObITa,
HAayyHOr0 M TEXHHUYECKOTrO TBOPYECTBA, CIOPTA, Tpylda U
OOLIECTBEHHBIX OTHOIIEHUIA;

- CIIOCOOHOCTH BOCHPHUHUMATH pa3jIMYHbIC BUABI HCKYCCTBA,
TPaAULMU U TBOPYECTBO CBOETO M APYTMX HApOJOB, OLIYIIATh
AMOLIMOHAIBHOE BO3/IEWCTBUE UCKYCCTBA,

- yOEXIEHHOCTh B 3HAYUMOCTU Ui JMYHOCTH M OOIIECTBa
OTEYECTBEHHOIO M MHPOBOIO  HCKYCCTBA, 3THUYECKHX
KYJIbTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPAKEHUIO B Pa3HbIX BHJIaX HCKYCCTBA,
CTPEMIICHHE NPOSIBIISATh KaUe€CTBA TBOPUYECKOM JIMYHOCTH;

JI5 ¢pu3nueckoro BOCIIUTAHUS:

- chopMHUPOBAHHOCTH 37I0POBOTO U OE30MACHOr0 00pa3sa KHU3HH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3710POBBIO;

- MOTPeOHOCTh B (PM3MYECKOM COBEPILICHCTBOBAHUH, 3aHATHSIX
CHOpTI/IBHO'03I[OPOBHT€JIBHOI>'I JACATCIIbHOCTBIO,

- aKTMBHOE HENpUSATHE BPEAHBIX IPHUBBIYEK M HUHBIX (OpPM
NPUYHHEHUS Bpeaa (GU3NIeCKOMY U IICUXHYECKOMY 3/I0POBBIO;

JI6 Tpy10BOTO BOCITUTAHUS:

- TOTOBHOCTh K TPYIY, OCO3HAHHE IIEHHOCTH MacCTepCTBa,
Tpyzaoooue;

- TOTOBHOCTh K AQKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOW M
COLMAIbHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh WHHUI[MHPOBATH,
IUIAHUPOBaTh M CAMOCTOSTENBLHO  BBIMOJHATH  TaKYIO
NCSITEIbHOCTbD;

- HHTEpeC K pasi4HbiM  cdepaM  MpodhecCHOHATHHOM
NCSITeIBHOCTH, YMCHHE COBEpIIATh  OCO3HAHHBIA  BBIOOD
Oynymieiri mpodeccM W peaqM30BbIBATH  COOCTBEHHBIC
JKU3HCHHBIE TITaHBI,

-  TOTOBHOCTb M  CIIOCOOHOCTb K  OOpa3oBaHUIO M
€caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU;

JI7 3KOII0THYECKOr0 BOCIIUTAHHUS:

- c(hOPMHPOBAHHOCTb 3KOJOTMUYECKOW KYJIbTYPHI, MOHUMaHUE
BIIMSHUSI COLMAJIbHO-3KOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE
OPUPOJHON M COLMAIBHOM Cpelbl, OCO3HAaHUE TJI00aIbHOIO
XapakTepa 3KOJOTHYECKUX MPOoOIIeM;

- IUIAHUPOBAHME U OCYILECTBIICHUE NEUCTBUI B OKpPYXKarollen
cpere Ha OCHOBE 3HAHMS LEJIed YCTOMYMBOIO PA3BHUTHS
YeJI0BEUECTBA,

- aKTUBHOE HENpUATHE JEUCTBUH, MNPHUHOCAIIUX BpEX
OKpYXKarollleH cpere;

- YMEHHE MNPOTHO3UPOBATh HEOJIArOMpPUATHBIE SKOJIOTUYECKUE
MIOCJIEICTBYS NIPEAIPUHUMAEMBIX JCHUCTBUM, IMPEIOTBPAILAThH
ux;
- pacllUpeHue  OIbITa  JACATEIBHOCTH  DKOJIOTMYECKOU
HaIlPaBJIECHHOCTH;

JI8 IeHHOCTH HAay4YHOT'O MMO3HAHMUS:

- c(opMUpPOBaHHOCTHP MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd H OOIIECTBEHHOMN
MIPaKTUKH, OCHOBAHHOTO Ha JTMaJiore KYJIbTYD,




CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKON KYJIbTYPhI KaK
CpPEACTBA B3aUMOJAECHCTBUS MEKTY JIFOJIbMHU U TTIO3HAHUS MUPA;

-OCO3HaHHUEC L €HHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTDH
OCYHWICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBHOCTD
HHIWBHUAYAJIbHO U B I'PYIIIIC.

Memanpeomemnmnuie:

Osnaodenue YHUBEPCATbHBIMU YYEOHBIMU NO3HABAMENbHLIMU
oeucmeusmu:

M 6a30BBIE JOTMYECKUE NEUCTBUS:

-CaMOCTOATENbHO  (OpPMYNIHpPOBATH WM aKTyaIM3UPOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

-YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK WA OCHOBAHUS IS
CpaBHEHUS, KJIacCu(PUKAUKA U 000OIICHUS;

-ONpeNeNsITh 1EMN JCATCIHOCTH, 3aJaBaTh IapamMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

-BBISABJIATD 3aKOHOMCPHOCTHU n IMPOTHUBOPCUHA B
pacCMaTpuBaACMBbIX SIBJICHUAX
-BHOCHUTH KOPPCKTUBLI B JACATCIIBHOCTD, OLICHUBATh

COOTBETCTBUE  pE€3y/lbTAaTOB  LEJISAM, OLEHHUBaThb  PHUCKU
IMOCJICICTBUI IEATCILHOCTH;

-pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEHICHUM >KU3HEHHBIX
npo0Jem;

M2 6a30BbI€ HCCIIEIOBATEIBCKHUE ICHCTBHS:

-BJIaACTh HaABBIKAMH y‘-Ie6HO'I/ICCJIeI[OBaTeJII)CKOﬁ u HpOGKTHOI\/JI
JeATEIBHOCTH, HaBbIKAMHU Pa3pEIICHUsI IPOOIIeM;

- CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCJIbHOMY IOUCKY
METOJIOB  pEIICHHWs] MPaKTUYECKHX 3a/]ad, [PHUMEHEHHUIO
PA3JIMYHBIX METOJ0B ITO3HAHUA,

- OBJAJICHHE BUJAMH JEATEIFHOCTH MO MOJYYEHHIO HOBOTO
3HaHMSI, €T0 MHTEPIPETaLNU, PeoOpa3oBaHUI0 U TPUMEHEHHUIO
B Pa3IMYHBIX YYEOHBIX CHTYaIHsIX, B TOM YHUCIE MPH CO3JaHUU
y‘-Ie6HI)IX N COOMAIIBHBIX MMPOCKTOB,

- (¢opMHpOBaHHME HAayYyHOTO THUIA MBIIUICHUS, BIaJCHNAE
Hay‘-IHOI\/JI TCpMHHOJ’IOFI/IGﬁ, KIIFOUEBBIMU ITOHATHUAMU U METOAaMU,
- cTaBuThb ® (opMynIHpPOBaTh COOCTBEHHBIE 3aJaddl B
06pa3OBaTeJ'H)HOI\/'I JACATCIIBHOCTH U )KU3HCHHBIX CUTYalUsIX;

- BBISIBIISITH IPUYMHHO-CJICICTBEHHBIE CBS3H M aKTyaJH3HUpPOBATh
3a71avy, BBIABUT'ATb TUIIOTE3Y €€ pCHICHUA, HAXOAUTH apryMCHTBI
JUISL TOKa3aTeNIbCTBA CBOMX YTBEP)KICHUH, 33]1aBaTh IMapaMeTphl
U KPUTEPUH PEILICHUS,

- aHaNM3MpOBaTh IOJNYYEHHBIE B XOJA€ pEIICHHUS 3aJadyd
PE3yIbTaThI, KpUTHUYCCKHN OLCHUBAThL HUX JOCTOBCPHOCTD,
NPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

- JaBaThb OLICHKY HOBBIM CUTyallusiaM, OILICHUBATh
NPUOOPETEHHBIH OIIBIT;

- pa3pabarbIBaTh IUIaH pEIICHHs MPOOJIEMBI C Y4EeTOM aHalln3a
UMEIOLIMXCS MaTepUAIbHBIX M HEMaTepUAITbHBIX PECYPCOB;

- OCYIIECTBIIATH IIeJICHANPABICHHBIN TIOMCK MIEPEHOCa CPEACTB U
croco00B JeMCTBUS B NPO(PECCHOHATBHYIO CPENY;




- yMeTh TIEPCHOCUTh 3HAaHWA B TIO3HABATCIBHYIO |
MPAKTUYECKYIO 00JIaCTH KUZHEICATEILHOCTH;

- yMeTh HMHTETPHUPOBATh 3HAHUSA W3 PA3HBIX IPEIMETHBIX
o0OJacTei;

- BBIJIBUTATh HOBBIC WJICH, IpeyIaraTh OPUTHHAIBHBIC ITOXO0/IbI
U pelIeHUs;

- CTaBUTH MPOOJIEMBI M 33J]a4H, JONYCKAIOIIKe albTepPHATHBHBIC
pelIeHus;

M3 pabota ¢ uaopmarmen:

- BIIQJICTh HABBIKAMH TMONTYYCHHs] WH(DOpPMAIMKA U3 UCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYILIECTBISATh MOUCK, aHAIIN3,
CUCTEMATH3AIMI0 U WHTEPIPETAIMI0 WHPOPMAIIUU Pa3TUIHBIX
BUIOB ¥ POPM IIPEICTABIICHUS;

- co3JaBaTh TEKCTHl B pa3lUYHBIX (opmarax C y4eTom
HazHaueHUs HWHQOpMaNMM W IENEBOW ayaUTOPHUU, BBIOMpAs
ONTHUMATEHYIO0 (POPMY TIPEIICTABICHHS U BU3YyaTH3aIUH;

- OIICHUBATh JOCTOBEPHOCTH, JICTUTUMHOCTh HH(OpMaIuu, ee
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHICCKHM HOPMaM;

- UCIIOJIb30BATh cpeicTBa UH(POPMAIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3AI[MOHHBIX 3371a4 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHCHBI,
pecypcocOepeKeHus, MPABOBBIX W 3TUYECKUX HOPM, HOPM
WH(OPMAIMOHHON 0€30ITaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMS W 3alIUThl WH(GOPMAIINHY,
WH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

Ognaoenue VHUBEPCAIbHbIMU KOMMYHUKAMUBHBIMU
oelcmeusmu:

M4 o01ieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacrio3HaBaTh HeBepOAJbHBIE CPENCTBAa OOIICHHS, TTOHUMATh
3HAQYEHHE COLMAJIBHBIX 3HAKOB, PACIO3HABATh MPEINOCHUIKH
KOH(JIMKTHBIX CUTYallMi U CMSATYATh KOH(IHUKTHL;

- BIAQAETh  PA3IMUYHBIMH  crocobamu  OOIIEHUS U
B3aMMO/ICICTBHS;

- apryMEHTHPOBAaHHO BECTH JHAJIOT, yMETh CMSTYaTh
KOH(JIMKTHBIE CUTYaIUH;

- Pa3BEepHYTO M JIOTMYHO WH3JIaraTh CBOK TOYKY 3pEHHUS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

M35 coBMecTHas IeATEIbHOCTD:

- NOHMMAaThb W MCIOJb30BaTh IPEUMYLIECTBA KOMaHJHOW U
WHAUBUAYaJIbHON paboThI;

- BBIOMpaThb TEMaTUKy M METOABl COBMECTHBIX JAEUCTBHUH C
y4eToM OOHIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)J0ro 4ieHa
KOJJIEKTHBA;

- IPUHUMATh LI€JIM COBMECTHOM NEeSATENIbHOCTH, OPTaHN30BbIBAaTh
U KOOPAVNHHMPOBATh JECHUCTBUS IO €€ JTOCTHIKEHUIO: COCTABIIATH
IJIaH JIEWCTBHUM, pACHpPElensaTh pOJIM € YYETOM MHEHHU
YYaCTHHUKOB 00CYX/J1aTh pe3yJIbTaThl COBMECTHOW PabOTHI;

- OLICHMBATh KAa4e€CTBO CBOETO BKJIaJa M Ka)XJOro ydyacTHHUKA
KOMaH/Ibl B OOIIUI pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

- Mpejajaratb HOBBIE NPOEKTHI, OIEHMBATh WJEH C MO3UIUU




HOBH3HBI, ODUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

- KOOPJMHUPOBATH U BBIMIOIHATH paObOTY B YCIOBHSX PEabHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOI'O B3aUMOJIEHCTBHUS;

- OCYHIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEACHHUE B
Pa3INYHBIX CUTYaLUSX, IPOSABIIATH TBOPUECTBO U BOOOPaXKEHHUE,
OBITh MHUIIMATHBHBIM.

Osnaodenue yHUBEPCAbHBIMU Pe2YIAMUBHBIMU OCUCBUIMU.

M6 camoopraHu3aiusi:

- CaMOCTOSITENILHO OCYIIECTBIISITh M03HABATEJbHYIO
JESITEIIbHOCTbD, BBISBIIATH MMPOOJIEMBI, CTABUTH U ()OPMYITUPOBATH
COOCTBEHHBIE 3a/ladyl B O0pa30BaTEIbHOW JEATENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIbHO COCTaBJIATh IUIaH PpEHIeHHs HpOoOJIeMbl C
Y4E€TOM HMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U
MPEANOYTEHU;

- TaBaTh OLIEHKY HOBBIM CHUTYAITUsIM;

- pacmupsATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX
MPEAIIOYTEHU;

- JejaTtb OCO3HAHHBIA BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTD 32 PEIICHUE;

- OLICHUBATh MPUOOPETEHHBIH OMBIT;

- CrmocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBJICHUIO IIUPOKOU
SPYAUIIMHM B Pa3HBIX 00JACTSIX 3HAHHM, MOCTOSHHO MOBBIIIATH
CBOI1 00pa3oBaTeNbHbIN U KYJIbTYPHBIH YPOBEHB;

M7 caMOKOHTPOJIb:

- J1aBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBHI B
JIeATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

- BIAJCTh HAaBBIKAMH I[IO3HABATCIIBHOH peIICKCHH  Kak
OCO3HAHHUsI  COBEPIIAEMBIX  JIEUCTBUM M  MBICIHUTEIbHbBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHU;

- HUCIONB30BaTh NpUEMbl pedieKCHH i OLIEHKH CUTYalluu,
BBIOOpA BEPHOTO PEIICHHUS;

- yMEThb OILICHHWBaTb PHUCKHU U CBOEBPEMEHHO IPUHUMATh
pELICHHS IO UX CHUKEHHUIO;

M8 YMOIIMOHAILHBIN WHTEIIEKT, MpeIoIaratonmf
c(hOopMUPOBAHHOCTD:

- CaMOCO3HAaHMs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE
OMOIIMOHAIIBHOE COCTOSIHUE, BUACTh HAIIPABICHUS PA3BUTHS
COOCTBEHHOM AMOILIMOHANBHOM chepbl, ObITH YBEPEHHBIM B ce0e;
- CaMOpPETYJIMPOBAHNUs, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE
IPUHUMATh OTBETCTBEHHOCTH 3@ CBOE IOBEJEHHE, CIIOCOOHOCTh
aJanTUPOBAThCS K SMOLMOHAIBHBIM HU3MEHEHUSIM U IPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEM MOTHMBAllMM, BKJIIOYAKOUIEH CTPEMIICHHE K
JOCTHXKEHUIO L€ M YCIEeXy, ONTUMHU3M, HWHHULIHMATUBHOCTD,
YMEHHE JICNCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEI;

- DMIATHH, BKJIIOYAIOIIEH  CIIOCOOHOCTh  MOHHMMATh
SMOIIMOHAIIBHOE COCTOSIHWE JPYIMX, YYUTBIBaTh €ro IpH
OCYILECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTb K COUYBCTBHIO U
CONEPEKUBAHUIO;

- COUMAJbHBIX  HAaBBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTH
BBICTPaMBaTh OTHOWICHUS C JPYTUMH JIIOJbMH, 3a00TUThCH,




MPOSIBIISATE MHTEPEC U pa3peniaTh KOHQIUKTHL

M9 npunsTue ceOs U APYTUX JTHOJCH:

- IPUHUMATD ce0sl, TOHUMAas CBOU HEAOCTAaTKU U JIOCTOMHCTBA;

- IPUHUMATh MOTUBBI U APTYMEHTBI JPYTUX JIOJCH MPU aHaTU3e
Pe3yJbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFO/IeH Ha OMIHOKH;

- pa3BUBaTh CHOCOOHOCTh MOHMMATh MHUP C MO3ULUU APYroro
4eJI0BEKA.

Ilpeomemmnouie:

II1 ymenue onepupoBaTh MOHATHUSMU: ONpEIeNCHHE, aKCHOMA,
TEOpeMa, CIEACTBUE, CBOMCTBO, NpPU3HAK, J0KA3aTeNIbCTBO,
paBHOCHIIbHBIE  (OPMYJIHMPOBKH; yYMEHHE (HOPMYIHPOBATH
o0paTHOE M THPOTUBONOJIOKHOE YTBEPXKAECHUE, IPUBOIUTH
OpUMepbl ¥ KOHTPIPUMEpHL,  HCIOJB30BATH  METOJ
MaTeMaTHYeCKOM  MHAYKIUM; IPOBOAUTH  JlOKa3aTeJbHbIE
paccyXIeHHss TpU PEIICHHH 3a/1a4, OICHWBATh JIOTMYECKYIO
IPaBUIBHOCTh PACCYKACHUN;

II2  ymeHue  omnepupoBaTh  IMOHATUSAMHU:  MHOXECTBO,
[IOAMHOXKECTBO, OIEpalMyd HaJ  MHOXECTBAMHU; YMEHHE
UCIIOJIB30BaTh  TEOPETUKO-MHOXXKECTBEHHBIM  ammapar i
ONMCAHUS PEAIbHBIX IPOLIECCOB U SBJIECHUN U IIPU PELICHUU
3a/1a4, B TOM YHUCJIE U3 IPYTHX y4eOHBIX PEAMETOB;

II3 ymeHue omepupoBaTh MOHATHAMHU: Tpad, CBA3HBIA rpad,
JepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTb U
ONMUCHIBaTh Tpadbl Pa3IMYHBIMH CIIOCOOAMH; HCIIOJIB30BAaTh
rpadbl IpH pEIICHUH 33/1a4;

II4 ymenue cBOOOJHO OMEPUPOBATHh IMOHSATHSAMH: COYETaHUE,
MepEeCTaHOBKA, YUCJIO COYETAHUMU, YUCIIO TEPECTAHOBOK; OMHOM
HploToHa; yMeHue TNpUMEHATh KOMOHMHATOpHBIE (aKThl U
paccyXIeHHs JIs pEIICHUS 3a/1a4;

IlI5 ymeHue oIepUpoOBaTh TMOHATUSAMU: HATypaJbHOE YHUCIIO,
LEJIOE YHMCIO, OCTAaTOK I10 MOJYJI0, palMOHAIBbHOE YHCIO,
UppalMOHATIBHOE YHUCII0, MHOXECTBAa HATypaJIbHBIX, LEJbIX,
palMOHATIbHBIX, TEHCTBUTENbHBIX YUCET; YMEHUE HCIIOIb30BaTh
NOPU3HAKU JIeIMMOCTH, HAMMEHbIIMHA OOl jaenuTens U
HauMeHbllIee o01iee KpaTHoe, anropuT™ EBkinaa npu perieHun
3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMHM NO3UIMOHHBIMH CHUCTEMAMH
CUMCIICHUS;

II6 ymeHue cBOOOTHO OMEPUPOBATH MOHATHUSMHU: CTENEHb C
[eJIBIM TOKa3aTesieM, KOPEHb HAaTYpaJbHOW CTEIEHHU, CTETICHb C
palMoOHANbHBIM IOKa3aTeleM, CTeNeHb C JEHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTesneM, JjorapudmM 4dmclia, CHHYC,
KOCHUHYC ¥ TAaHT€HC MMPOU3BOJIBHOTO YHCIIA;

II7  ymeHue  omepupoBaTh  MOHATHUSAMHU:  TOXKIECTBO,
TOKIAECTBEHHOE IMpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
cUcTeMa  ypaBHEHMH M HEPaBEHCTB,  PaBHOCHIBHOCTh
YpaBHEHMIA,  HEpaBEHCTB W  CHUCTE€M,  pallMOHAIBHEIC,
UppalvoHAJIbHbIE, NoKa3aTebHbIE, CTETIEHHbIE,




norapudmuueckue, TPUTOHOMETPHUUECKUE ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl; YMEHHUE pellaTh YypaBHEHWS,
HEPAaBEHCTBA U CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPHUEMOB;
pemiath ypaBHEHHS, HEPAaBEHCTBA M CUCTEMBI C IapaMeTpoM;
MPUMEHSTh YPaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI JJIsl peIleHuUs
MaTeMaTUYeCKHUX 3a/lay M 3a/1a4 U3 pa3IudyHbIX 001acTeil HayKu
Y peajbHOM JKU3HU;

I8 ymenue cBOOOAHO ONEPUPOBATH MOHATHAMHU: Tpaduk
byakuun, obOpatHas  (yHKOHMSA, KOMMO3UIUSA  (QYHKIIHH,
nuHeWHas (yHKOMS, KBaapaTuyHas (YHKIMSA, CTENCHHAs
GYHKIMS ¢ LeNbIM  [OKas3aTeneM, TPUTOHOMETPUYECKHe
¢ynkunu,  oOpaTHBIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
HOKazaTenbHas U JorapudmMuueckas QyHKIUH;, YMEHUE CTPOUTH
rpa¢pukn (GyHKUWH, BBIIOIHATH NpeoOpa3oBaHus rpaduxoB

byHKIINIH;

- YMEHHE WHCIOJIb30BaTh rpaduku (YyHKIHHA I U3y4CHHS
IIPOLIECCOB M 3aBUCUMOCTEH IPU PEUICHUU 3a1ad U3 IPYrux
yu4eOHBIX MpPEIMETOB W W3 pPEaJbHOW JKHU3HM; BbIpaXarb
(dopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- yMeHHE CBOOOJHO ONEpPUPOBATh TMOHSATHSIMHU: UYETHOCTD
byHKIMM,  MEPUOIUYHOCTh  (YHKIUH,  OrPAaHUYCHHOCTH
(GYHKIIMM, MOHOTOHHOCTh (YHKIIMH, O3KCTpeMyM (QyHKIHH,
HauOoJblllee W  HauMEeHblee 3HaueHuss (QYHKIUM  Ha
IPOMEXYTKE; YMEHHUE MPOBOAUTH HCCIeI0OBaHNEe (PYHKIINH;

- YMEHHUE HCIOJIb30BaTh CBOWCTBA U Trpapuku (QyHKUHUNA 15
pelieHusi ypaBHEHHUM, HEPAaBEHCTB W 3a7ad C TapameTpamu;
M300paxaTh Ha KOOPJMHATHOMN MIOCKOCTH MHOYKECTBA PEIICHUMA
ypaBHEHUM, HEPABEHCTB U UX CUCTEM;

119 yYMEHHE cBOOOJIHO OIEepUpOBATH MOHATUSMHU:
MOCJIEI0BATENbHOCTD, apudmernyeckas nporpeccus,
reoMeTpuyeckass  nporpeccus, OeCKOHEYHO  yObIBaroluas
reoMeTpuyecKas IPOrpeccusi; yMEHHE 3a/1aBaTh

nocCJIICA0BAaTCIbHOCTH, B TOM 4YHUCJIC C IIOMOIIBIO peKyppeHTHBIX
popmyu,

II10 yvmenue omnepupoBaTb TOHATHUAMHU: HENPEPBIBHOCTH
GyHKIIMHM, acUMITOTHl Tpaduka (QyHKUMH, TEepBas U BTOpas
npou3Bo/iHas (PYHKIIMH, TEOMETPUUECKUN U (U3UUECKUI CMBICT
IPOM3BOJHON, TEepBOOOpa3Hasi, ONpEAENEHHBbI HWHTErpa;
YMEHUE HaXOAMTh ACUMNOTOTHl rpaduka ¢GYHKUUU; yMEHUE
BBIUHCIIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO U
KOMITO3UIIMN (YHKIMN, HAaXOIUTh ypaBHEHHE KacaTeNbHOW K

rpaduky GyHKINU;

- YMEHHME WCIIONb30BaTh IPOM3BOJHYIO MJI HCCIEIO0BaHUS
GbyHKIME, UIsI  HAaXOXACHMUS  HAaWIyylllero pelieHus B
NPUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHMUYECKUX H
buznyeckux 3agavax, s onpeaAeseHUus] CKOPOCTH U YCKOPEHHUS;
HaXOJUTh IUIOMIATN U 00BbeMbl (GUTyp ¢ MOMOIIBI0 MHTErpasa,




NPUBOJUTH TPHUMEPHl MaTEeMaTHYECKOrO MOJCIUPOBAHUS C
noMOIIbI0 U epeHInaNbHBIX YpaBHEHUH;

II11 ymenue omnepupoBaTh MOHATHUSIMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBbIE KOMIUIEKCHBIE YMCIAa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO uucia, (Qopma 3allldCHd KOMILJIEKCHBIX YHCell
(reomeTpudeckasi, TPUTOHOMETpPHYECKAass U anreOpanyeckas);
YMETb  NPOU3BOJAUTH  apudmeTuyecKkue  JEHUCTBUA  C
KOMIUICKCHBIMU YHCIAMH; TPUBOIUTH MIPUMEPHI UCTIOIB30BaAHUS
KOMIUIEKCHBIX YHCEIT;

IT12 yvmenue CBOOOJHO ONEPUPOBATH TMOHATHAMHU: CpeIHEE
apudMeTHueckoe, MeAuaHa, HauOoypllee M HaUMEHbIlee
3HAu€HUs, pa3Max, JUCHEPCUs, CTaHIAPTHOE OTKJIOHEHHE ISl
ONHCAaHMsI  YHUCIOBBIX  JIAaHHBIX;  YMEHHME  MCCIIEJOBaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHUCIE C MPUMEHEHHUEM
rpadu4ecKux METOJIOB U HJIEKTPOHHBIX CPEICTB; rpaduyecKu
UCCIIEI0BaTh COBMECTHBIE HAOIIOACHUS C IIOMOUIBIO JHArpPaMM
pacceuBaHMsl U JIMHEHHON perpeccuy;

I13  ymeHWe  HaxoOuTb  BEPOSATHOCTU  COOBITHUH €
UCMOJIb30BaHUEM TIpaUUYeCKUX METOJIOB; MNPUMEHATh JJs
pemeHust  3amad  GOPMYNIBI  CIOXKEHHS W YMHOXCHHUSA
BEPOSTHOCTEH, (OpMyidy IOJHOH BEPOSTHOCTH, (HOPMYILY
bepuymimn, komOuHaTOpHBIE (GakThl W (HOPMYIBI; OICHUBATH
BEPOSITHOCTH  pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
MOHATUSIMH: ciiy4yainHas BEJIMYNHA, pacnpenenexnue
BEPOATHOCTEH, MaTEeMaTHYECKOe OKUIAHWE, JUCHepcus U
CTaH/JapTHOE OTKJIOHEHHUE CIIy4allHOM BeNMYUHBL, (QyHKUUU
pacnpezeseHus: U INIOTHOCTH PaBHOMEPHOTO, ITOKA3aTENbHOIO U
HOPMAJIBHOT'O PAaCIpPEICIICHNN; YMECHUE HCIIONb30BATh CBOKCTBA
W3YYEHHBIX paclpeiesIeHu I PeleHus 3a1a4; 3HaKOMCTBO C
MNOHATUSIMM: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOUHBIX
UCCJICNOBAHNM; YyMEHUE IIPUBOJUTL IPUMEPBI IMPOSBICHUS
3aKOHAa OOJBIIMX YHCE B MPHUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSIX;

I114 ymenue cBOOOJHO ONEpPUPOBATh MOHATHSAMHU: TOUKA,
npsiMasi, IJIOCKOCTh, NPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHMN
yroJi, ABYIPaHHBIM yroJl, TpeXTpaHHBIN YroJ, MepeceKkaronmecs,
NapauleJIbHbIE U CKPELIUBAIOLINECS TIPAMBIE, TAPALUIEIbHOCTD U
NEPNEeHIUKYIIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrojl MEeXay
IOPSIMBIMHU, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YrOJd MEXIY
IUIOCKOCTSIMU; YMEHUE UCIOJIb30BaTh INpU pELIEHUH 3ajad
u3ydyeHHble (aKThl ¥ TEOpPEeMbl IUIAHUMETPUH; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE
OIepUpOBATH MOHATHUSIMHU: MHOTOTpaHHUK, ceueHue
MHOTOTPaHHHKA,  NpPaBWJIbHBIM  MHOTOTPAaHHUK,  IpU3Ma,
nupamuia, GUrypa v moBEpXHOCTh BpallleHHs, IUIUHIP, KOHYC,
map, cdepa, pa3BepTKa IOBEPXHOCTH, CEUEHHs] KOHyca M
LWIMH]pA, TapaJuleJIbHbIE OCH WM OCHOBAHMIO, CEYEHHE 11apa,
IUIOCKOCTh, Kacaromasicsi cepbl, LUHUIMHIPA, KOHYCa; yMEHUE
CTPOUTH CEUEHHE MHOTOTPaHHHUKA, U300pakaTh MHOTOTPaHHUKH,
Gurypsl ¥ MOBEPXHOCTU BpaIllEHUs, X CEUEHUS, B TOM UYHUCIIE C
MIOMOUIBIO JIEKTPOHHBIX CPENCTB; YMEHUE NPUMEHSATh CBOKWCTBA
TEOMETPUUECKUX (QUIYyp, CAMOCTOATEIbHO (OPMYJIHUPOBATH




OTIpeJIeTICHNs] HN3ydaeMbIX (uUryp, BBIIBUTaTh THUIOTE3Bl O
CBOWCTBAaX M MPU3HAKAX T€OMETPUUYECKHX (HUTYp, 000CHOBBIBATH
WIN OIpOBEpraTb HX; YMEHHE IPOBOJUTH KIACCH(PUKAIIUIO
¢uryp mo pasIUYHBIM IMpPHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE
JIONOJTHUTEIIbHBIE TOCTPOCHHUS;

IT15 ymenue cBOOOIHO OINEPHUPOBATH MMOHATUSAMH: IUIOMIAIb
¢durypsl, 00beM GUrypsl, BeIMYMHA YIia, PACCTOSHUE OT TOUYKU
70 TUIOCKOCTH, PAacCTOSHHE MEXAYy TMPSMBIMH, PacCTOSIHHUE
MEX1y IIOCKOCTSIMHM, IUTOMIa b cepbl, IUIomans NOBEPXHOCTH
OUpaMUIbl, TPU3MBL, KOHyca, LWIMHApa, o0BeM KyoOa,
OpSMOYTOJIBHOTO — TapajuleJIeNHIeia, MUPAMHUIBI, PU3MBI,
IUIMHApA, KOHYycCa, IIapa; YMEHHE HaxXOAWTh OTHOIICHHE
00BbeMOB MOA00HBIX Guryp;

IT16 yvenune cBOOOIHO ONEPUPOBATH MOHATHUSMH: JBH)KCHUE,
napajulelbHBI  TIEPEeHOC, CHUMMETPUS Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, MOBOPOT, NMPEeoOpa3oBaHue MOJ00Ms, MOT00HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIC U MMOJOOHbBIC (PUTYDEI, B
TOM 4HCJIE B TMPHPOJIE, HCKYCCTBE, ApPXHUTEKType; YMEHHE
UCIIOJIb30BaTh ~ TEOMETPUYECKHE  OTHOIICHMS,  HAaXOIHUTh
F€OMETPUUYECKHUE BEIMYMHBI (AJIMHA, YTOJ, IUIOIIA/b, OOBEM)
OpU pEIICHUH 3a1ad M3 JPYruxX Y4eOHBIX NPEIMETOB U U3
pEATIbHOM )KU3HU;

II17  ymeHue  cBOOOJHO  ONEPUPOBATH  IOHITUSAMHU:
IpSIMOYTOJIbHAs CHCTEMA KOOpPAMHAT, BEKTOp, KOOpPIMHATHI
TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4MCJIO, pa3jIokKeHUe BEKTOpa 1o 0a3ucy, CKalsipHOE
IPOM3BEACHUE, BEKTOPHOE IPOU3BEICHHE, Yrol  MEXAy
BEKTOPAMM; YMEHUE UCIOIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METOA JJI pelIeHUs] TeOMETPUYECKUX 3aJad M 3agad JApYrux
y4eOHBIX PEIMETOB; ONEPUPOBATh MOHATUSAMU: MaTpuua 2 x 2
u 3 X 3, ompeaenuTeNb MAaTpHUIbl, T'€OMETPUYECKUN CMBICI
OIIpENIeITUTENS;

Il18 ymveHue MOAENUpPOBATH pEAJbHBIE CUTYallUH Ha S3bIKE
MaTeMaTHKH; COCTaBJIATh BBIPAXKEHUSI, YPAaBHEHUS, HEPABEHCTBA
U MX CHUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEN0BATh IOCTPOCHHBIE
MOJENN C UCIIOJIb30BaHUEM anmnapara anreopsl,
UHTEPIPETUPOBATh  MOJYYEHHBIH  pe3ynbTaT; CTPOUTh
MaTeMaTUYeCKUe MOJEIM C TOMOIIBI0 T€OMETPUUYECKHUX
MOHATUI U BEJIWYMH, pelllaTh CBSI3aHHbIE C HUMU MPAKTHUYECKUE
3aJa4u; COCTaBJISATh BEPOSTHOCTHYIO MOJIETh u
UHTEPIPETHPOBATH MOJTy4EeHHBIH pe3ynbTarT; pemarb
NPUKIIAHBIE 33Ja4d CPEACTBAMU MAaTEMaTUYECKOro aHallu3a, B
TOM YHCJIE COIMAJIbHO-3KOHOMHUYECKOTO U  (pusmueckoro
Xapakrepa,

IT19 ymenue BBIOMpPATh MOAXOIAIIMNA METON ISl PELICHHS
3a/layd; IOHUMAaHWE 3HAYMMOCTH MAaTEMaTUKH B H3YyYECHHUH
IOPUPOIHBIX U OOIIECTBEHHBIX IMPOLECCOB U SIBJICHUN; yMEHUE
pacno3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMaTHUKH B HMCKYCCTBE,
yMEHUE [PUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN
POCCHIICKON U MUPOBOM MAaTEMaTUYECKON HAYKH.




5. PEKOMEHJAIMH ITO PEAJIM3AIIMHU OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IIPEJIMETA VIS HHBAJINIOB
n il C OrPAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbSA

5.1. Haauume CcOOTBETCTBYIOIIUX YCJOBHIH peaju3anuu o0011e00pa3oBaTeIbLHOI0
Y4eOHOro npeamera

Jiis oOydarommxcs W3 4YMCiIa WHBAIMIOB M JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsSI Ha OCHOBAaHHMHM ITMCHMCHHOI'O 3asBJICHUS Y4YCOHBIH MpEAMET pealu3yeTcsl C y4eTOM
OCOOCHHOCTEH TMCUXO(PHU3NIECKOTO PAa3BUTHS, WHAWBHIYAIHHBIX BO3MOXKHOCTEH M COCTOSHUS
30pOBbs (Hajiee — MHAMBUAYAIBHBIX 0coOeHHOCTEH). ObecrieunBaeTcss COOMIOICHUE CIICTYIOITUX
COOTBETCTBYIOIIUX YCJOBHIA: HCIIOJB30BAHUE CICIUAIBHBIX TEXHHUYECKUX CPEACTB OO0ydYeHUS
KOJUICKTUBHOTO W HMHIUBUIAYAJIbHOI'O IIOJB30BAHMS, IMPEJOCTABICHUE YCIyr ACCHUCTCHTA
(TTOMOIIIHKKA), OKa3bIBAIOLIETO TAKOMY OO0YyYaromeMycsi HEOOXOAMMYIO TEXHHYECKYIO IMOMOIIb,
oOecrieyeHne JIOCTyIa B 3JaHKs M TOMEIICHUS, TJIe TPOXOIUT yU4eOHBIN MpoLecc, APYTUe YCIOBHUS,
0€3 KOTOPBIX HEBO3MOYKHO WJIM 3aTPYJHEHO 00YUYEHHUE 10 y4eOHOMY MpPEeIMETY.

5.2. O6ecneyenue cod101eHUA 00IIUX TPeOOBAHM I

Ha ocHoBanumum mNUCHPMEHHOrO 3asBICHHUS OOy4aromierocs oOecreurBaeTcs COOI0JeHHE
CIIEYIOIIUX OOLIUX TPeOOBAHUMN: MPOBEACHNUE 3aHATHH AJIs CTYI€HTOB-MHBAIMJIOB U U3 YMCIIA JIMIL
C OrpaHUYEHHBIMHU BO3MOXXHOCTSIMHU 37I0POBBSI B OJIHOM ayAMTOPHUH COBMECTHO C OOy4YarOIIUMUCH,
HE MMEIOIIMMH OIPAaHUYEHHBIX BO3MOXKHOCTEH 3/10pOBbsl, €CJIM 3TO HE CO3AAET TPYAHOCTEH IS
0o0y4aromuxcsi; TPUCYTCTBHE B ayJUTOPUU aCCHCTEHTa (aCCHCTEHTOB), OKa3bIBalolIero (ux)
oOydaromuMcsi HEOOXOJUMYI0 TEXHHMYECKYI0 IIOMOLIb C Y4YETOM HX HHAWBUIYAJIbHBIX
OCOOCHHOCTE! Ha OCHOBaHMHM THCHMEHHOTO 3asBIICHHUS; I[0JIb30BaHHE HEOOXOIUMBIMU
00y4aromuMcsl TEXHUYECKUMU CPEJCTBAMU C YUE€TOM UX MHAWBUIyaJbHBIX OCOOCHHOCTEM.

5.3. JloBegenne wuHpopManum 10 CBeleHHA OO0YyYAIIMXCHA C OIPaHUYEHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI B IOCTYIHOM 111 HUX dopme

Bce nokanbHble HOpMmatuBHBIE U pacniopsauTenbHbie akTel [[PTU ®I'BOY BO «AI'TY»
WIM TOJIOBHOTO By3a IO BOIIPOCaM, KacarolUMCsi 00pa30BaTeNIbHON AESITEIbHOCTH, JOBOASTCS /10
CBEIICHHSI OOYYAIOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS B JOCTYIHOM ISl HHUX
dopme.

5.4. Peanu3anusi yBeJMYEHHMs NPOAOLKHTEJIbHOCTH NPOXOKICHUS NPOMEKYTOYHOM
aTTecTallMd MO0 OTHOUIEHUIO K YCTAHOBJIEHHOH NPOJOJIKHTENbHOCTH VI 00y4Yalommxcs: ¢
OrpaHMYCHHBIMHU BO3MOKHOCTAMM 310POBbS

[IpoaOMKUTENEHOCTh MPOXOXKIACHHUS TMPOMEKYTOUHOW aTTECTallUd IO OTHOLIEHUIO K
YCTAaHOBJICHHOM  MPOJOJDKUTEIBHOCTH  YBEIMYMBAETCA 1O  MHUCbMEHHOMY  3asBJIICHUIO
oOyJaromerocsi ¢ OrpaHMYEHHBIMU BO3MOXHOCTSIMU 3[I0POBBS; MPOJOJIKUTEIBHOCTh dK3aMeHa U
(unu) 3adera, MPOBOJMMOTO B MUChbMEHHOW ¢dopMme, yBennuuBaeTcs He MeHee yeMm Ha 0,5 yaca;
MIPOJIOJDKUTENIBHOCTh TIOJITOTOBKM OOYYaroOIIerocsi K OTBETY Ha dK3aMeHe W (win) 3auere /
muddepeHIIMPOBaHHOM 3a4yeTe, MPOBOAMMBIX B YCTHOH Qopme, — He MmeHee ueM Ha 0,5 daca;
MPOJOKUTEILHOCTh OTBETAa 00YUAIOUIErocsl Py YCTHOM OTBETE yBEJIMYHMBAETCs HE Oosiee 4eM Ha
0,5 gaca.






