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1. OBIIASI XAPAKTEPUCTUKA OBIIEOBPA3OBATEJIbHOM JTUCIATIJIMHBI
OY/1.03 MATEMATHKA

1.1. Hesap 1 MecTO JMCHUILIMHBI B CTPYKTYype o0pa3oBareabHoii nporpammsel CITIO

[lens AUCHMIIIIMHBI

«Mamemamukxa:

Conepkanue mporpamMmbl  001eoOpa3zoBaTeIbHON

IMCLUIUIMHBI «MaremaTiKa» HalpaBiIeHO Ha JOCTHKEHHE PE3Y/IbTaTOB €€ U3YYCHHUS B COOTBETCTBHH C
tpedoBanusimu @I'OC COO ¢ yuerom npodeccuonansHot HarpasneHHocTH PI'OC CIIO.

O6Hl€06p330BaTeJ'IBHaSI JUCHUIIIIMHA Mamemamuka SBIISETCA

00s13aTEILHOM  YacThIO

o0mieoOpa3oBaTebHOTO MHKIA 0oOpa3oBarenbHONW TporpamMmmbel B coorBerctBuu ¢ @I'OC CIIO mo

cneyuaibHocmu

Monmaoie,

mexHuuecKoe

RPOMBLULTIEHHO20 000pYy00sanus (no ompaciim).

oocayxcusanue,

IKcniyamauun u pemonm

1.2. Tlnanupyemble pe3yJabTaTbl OCBOEHUS JMCIUTLIMHBI

[InanupyemMbie pe3ylbTaThl OCBOCHHUS 00I1€00pa30BaTeNbHON JUCHUIUIMHBI ONPEACISIOTCS B
coorBeTcTBUM ¢ OT'OC CIIO u Ha ocHoBe ®I'OC COO. Ocoboe 3HaYeHHE TUCLUILUIMHA UMEET IpU
dbopmupoanuu u pazpurun OK u ITK.

B pe3ynbrare 0CBO€HUS AUCHUILIMHBI O0YyUYaOIIUNCS TOJIKEH:

Kopg 1 HammeHoBaHue

[Inanupyemsbie pe3ynbTaThl OCBOCHHUS AUCLUIIIINHEL

OpPMHUPYEMBIX
dopmupy . Oo6mue JuctumnmHapHbie
KOMIICTCHIIUH
OK 01. Beibupars B obaacTn TPYIOBOro | Aiurefpa 4  Hayajla  MaTeMAaTH4YeCKOro
CIOCOOBI PEeIICHUS BOCIIMTAHMA: aHaJju3a:

3aj1a4
npohecCHoHATLHON
JeSTeIbHOCTH
IMIPUMCHHUTCIIBHO K
pa3IAYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAy, OCO3HAHUE
LIEHHOCTHU TPYIOJIIO0US, HHTEPEC K

Pa3IMYHBIM cthepam
poheCCHOHATTLHOM

JESTeIbHOCTH,  CBSI3aHHBIM €
MaTeMaTHKOM u ee
NPUIOKEHUAMH, yMEHHE
COBepIIaTh OCO3HAHHBI BBIOOD
Oymyteit npodeccuu "
pean30BHIBATH COOCTBEHHbIE

JKHN3HCHHBIC ITIJIaHBbI, TOTOBHOCTH U
CIOCOOHOCTh K MaTeMaTHYECKOMY

00pa3oBaHHUIO u
camMo00pa30BaHUIO Ha
MPOTSKEHUN BCell JKU3HH,
TOTOBHOCTh K AKTUBHOMY
YYacCTHIO B peueHun
MPaKTHIECKUX 3aja4q

MaTeMaTHIeCKOM HalpaBJICHHOCTHU
OBJIa[[eHHe MOo3HaBaTEeJbHbBIMH

YHUBEPCAJBHBIMH  YU4eOHBIMU
JeHCTBUSIMH:

a) 0a3oBble JIOTHYeCKHUe
JaefcTBHUSA:

- BOCIIPUHHMATbh, (OPMYJIUPOBAThH
U TpeoOpa3oBBIBaTh CYXKICHUS:
YTBEPAUTEIbHBIC "
OTpHUIIaTeIbHBIC, €JIMHUYHEIC,
YacTHBIE U 00IITHE, YCIOBHBIC,

- BBIBIATH  MaTEMaTHYECKUC
3aKOHOMEPHOCTH, B3aMMOCBS3U U
MIPOTUBOPEUHs B (haKkTax, JaHHBIX,

1) Ywucaa u BbIYHCITEHHS:

- OIEpHUpOBATH MOHATHAMHU: pPAlVOHAIBHOE H
JNEHCTBUTEIBHOE  YHUCIO, OOBIKHOBEHHAas] M|
JIECATHYHAS IPOOb, TPOLICHTHI;

- BBINOJTHATH apU(PMETHYECKUE OIepaluu C
palMOHANIBHBIMH U JEVCTBUTENBHBIMY YHCIIAMU;
-  BBIIIOJIHATH HpI/I6JII/I)KeHHLIe BBIYHCJICHUA,
HCIIOJIb3YA ImpaBuJia OKpYTJICHUA, J€IaThb
MPUKUAKY U OLEHKY pE3yJIbTaTa BEIYACICHHN;

- OINEepUpOBAaTh MOHATUSMH: CTENEHb C IEJIBIM
HoKa3aTeneM, CTaHAapTHas ¢opMa  3amucu
JEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpalIbHOMN
CTEIIEHH, MCIIOIb30BaTh MNOAXOAALIYI0 (opMmy
3allucu ILCI\/'ICTBI/ITCJ'II)HBIX qucesll Ijid peUICHUA
IMMPAKTUYCCKUX 3a7a4 U MPEACTABJICHUA JaHHBIX]
- ONEPHPOBATh MOHATHUSAMHU: CHUHYC, KOCHHYC H
TAQHI'€HC IPOM3BOJIBHOIO YIJIA, HCIOJIB30BaTh
3alKCh IPOU3BOJBHOIO yrja uepe3 oOpaTHbIE
TPUTOHOMETPUUECKUE (DYHKLINY;

- OIEpPUPOBATh MOHATUSAMU: HATYPAIBHOE, LIEIO0E
YUCJIO, HCIIOJb30BaTh IPU3HAKU  JEIUMOCTH
LENbIX YUCEN, Pa3JIOKEHUE 4YHCia Ha IIPOCThIE
MHOXXHTEIIU JJIS PELICHU 33134,

- OIIEpUpPOBATH IIOHATHEM: CTCIICHb C
panroHaJIbHBIM TI0Ka3aTeiIieM, OIIEpUpPOBATH
NOHATHSAMU: JlorapudM dYHCIa, JECATHYHBIE W
HaTypaJibHbIE JIOTapU(MBI;

2) YpaBHeHHA M HepaBeHCTBA:

- OIEepUpOBAaTb  IOHATHAMH:  TOXKIECTBO,
YPaBHEHUE, HEPABEHCTBO, LIEIOE, PALlUOHAIBHOE,
UppalMOHAJIbHOE  YPAaBHEHHE,  HEPABEHCTBO,




5

HAOMIONEHUSIX W YTBEPKACHUSIX,
IpeuIaratb KpUTEPUHN JUIS
BBISBJIICHUS 3aKOHOMEPHOCTEH U
IIPOTHUBOPEYUI;

- Jienarb BBIBOJIbI c
WCIIOJIb30BAHNEM 3aKOHOB JIOTHKH,
JENYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIIOYECHUM, YMO3AKIFOUEHUI
10 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITEIILHO
JI0OKa3aTenbCTBA MaTEMATUYECKHUX
YIBEP)KICHUH (IpsiMble ©  OT

IIPOTHUBHOIO), BBICTpauBaTh
apryMeHTaIHIo, MIPUBOJIUTH
npuUMepsl U KOHTPIPUMEDHI,
000CHOBBIBATH COOCTBEHHBIE

CYXJICHUS U BBIBOJIBI;
- BbIOMpaTh CcHoco0 peleHus
yaeOHOW  3amaun  (CpaBHHBATH
HECKOJIbKO BapHWaHTOB peEIICHUS,
BBIOMpaTh HaMOOJIEE TOAXOMSIIUI
c y4eTOM CaMOCTOSITEITEHO
BBIJICTICHHBIX KPUTEPHUEB).

0) 0a3o0Bble HCCJIEIOBATENbCKHE
nefCcTBUSA:

- HCIIONB30BaTh BOMPOCH  Kak
HCCIIEOBAaTENIbCKUI  MHCTPYMEHT

MO3HaHUA, (bopMynupoBaTh
BOTIPOCHI, (ukcupyromme
MPOTHBOPEYHE, mpobemy,
YCTaHaBJIMBATb HCKOMOE u

JnaHHoe, (OPMHPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3MIIHUIO,
MHEHHE;

- TPOBOOUTH CAMOCTOSTEIBHO
CIUIAHUPOBAHHBIN  3KCIIEPUMEHT,
HCCIIEIOBAHUE MO YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYECKOrO

0o0beKTa, SIBICHHUS, MpOIEcca,
BBISIBJICHHIO 3aBHCUMOCTEH MEXITY
00BEKTaMH, SIBJICHUSIMH,
poIIeCcCaMu;

- CaMOCTOSTEIBHO
dbopMynupoBaTh 000OIIECHUS |
BEIBOZIBI o pe3ynsraTaM
MIPOBEICHHOTO HaOIOICHUS,
HCCIIeTOBAHUS, OLIEHUBATh
JIOCTOBEPHOCTD MOy IEHHBIX
PE3yIBTATOB, BBIBOJIOB u
000011IeHHI;

- TPOTHO3MPOBATH  BO3MOYKHOE
pasBUTHE TpoIlecca, a TaKKe

BbIABUT'AaThb MPCAIOJIOKCHUA O €TO
Pa3BUTUHN B HOBBIX YCJIOBUAX.

OK 02. Ucnomns30Barh
COBpEMEHHBIE

CpCACTBa ITIOMCKa,

B o0nacTy EHHOCTH HAYYHOTIO
MO3HAHUS:
- c(hOpMHUPOBaHHOCTh

TPUTOHOMETPUUECKOE YPABHEHNUE;
- BBITIOTHSATH npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPLKEHUM U pelaTh
TPUTOHOMETPUYECKHE YPAaBHEHUS;

- BBITIOIHATD mpeoOpa3oBaHus LENBIX,
palMOHANBHBIX M HPPAalMOHAIBHBIX BBIPAKEHUHN
u pemiarhb OCHOBHBIE THUIIBI LENbIX,
paloHaNbHBIX U UPPALMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB;

- TIPUMEHATh YPABHEHHS W HEPAaBEHCTBA IS
pelieHnsT MaTeMaTH4YecKuX 3ajad M 3ajad u3
Pa3IMYHBIX 00JIACTeH HAYKH M PeabHOM KU3HU;

- MOJEJNHPOBaTh pEAlbHBIE CUTyallMH Ha S3bIKE
anreOpbl, COCTAaBIISATh BBIPAKEHUSI, YPaBHEHHS,
HEPaBEHCTBA M0 YCIIOBUIO 33Ja4M, HCCIENOBaTh
MOCTPOCHHBIE ~ MOAENH C  HCIOIB30BaHHEM
anmapara anreOpsl;

- INPUMEHATH  CBOMCTBA
npeoOpa3oBaHusl  BBIPAKCHHMH,
MOHATHUSAMHU:  TIOKa3aTelIbHOE  YpPaBHEHHE U
HEpPaBEHCTBO,  pellaTb  OCHOBHBIE  THIIBI
MOKa3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB;

- BBINOJHATH MNPeoOpa3oBaHUSl  BBIPAKEHHMH,
COZepIKaIluX norapu@mei, OTepupoBaTh
MOHATHSIMU:  JIOTapu(MUUECKOe YpaBHEHHE U
HEPABEHCTBO,  pEIIaTb  OCHOBHBIE  THIIBI
JorapupMUIECKUX YpaBHEHUH 1 HEPABEHCTB;

- HaXOJUTh perieHus MPOCTENIINX
TPUTOHOMETPUUECKHX HEPABEHCTB;

- ONEepUpPOBATH MOHATHAMH: CHCTEMa JIMHEHHBIX
YpaBHEHHWH H €€ pelleHHe, HCIOIb30BaTh
CHCTEMY JIMHEHHBIX YpPAaBHEHMM [UIsl pEeLICHUs
MPAKTUYECKUX 3a/1ad;

- HaxoIuTh pEIIeHHsS NPOCTEHIINX CHUCTEM U
COBOKYIHOCTEH PALMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB;

3) Odyukuun u rpapukn:

- ONEpPUPOBATH TOHATHAMU: (QYHKIUS, CHOCOOBI
3agaHus  (yHKUMM, OOJIaCTh ONIpeAeieHUusT Hu
MHOXECTBO  3HaueHUH  ¢yHKUuH, Tpaduk
(GyHKIMY, B3aMMHO 00paTHbIe (YyHKIINY;

- ONepupoBaTh MOHATUAMU: YETHOCTb W
HEYETHOCTh  (QYHKUMM, Hyad  (YHKUUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

- HCIIOJNIb30BaTh TPaQUKK QYHKIMNA JUIs peIIeHHS
YpaBHEHUH;

- CTpOUTH MW 4YHTaTb TpaQUKH JIMHEHHOW
(YHKIWY, KBaJpaTHYHOW (PYHKIMH, CTENICHHOW
(YHKLINH ¢ eNbIM ToOKa3aTeleM;

- WCHOJib30BaTh rpadukud  QYHKOUA Ui
WCCIIEIOBAHMS TIPOILIECCOB M 3aBUCHMOCTEH NpHU
pelIeHny 3a1a4 U3 APYTUX y9eOHBIX MPEIMETOB
U peaJbHOM JKU3HH, BBIpaXarb QopMysiaMH
3aBHCHMOCTH MEXy BETHYNHAMHU;

- ONepupoBaTh TIOHATHSAMH: TEPUOAMYECKas
(GYHKIMS, TPOMEKYTKM MOHOTOHHOCTH (PYHKIIMH,
TOYKH OJKCTpeMyMa (YHKUMH, HauOosbliee M

CTCTICHH  JIA
ONEepUPOBATH




aHam3a u
WHTEPIIpETAIUN
nHpopMaru u
HHGPOPMAITHOHHBIC
TEXHOJIOTHU JUTS
BBHIMIOTHEHUST  3aJ1ad
npoeccCHoHaTBLHON
JCSITEITBHOCTH

MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO

COBPEMECHHOMY YPOBHIO Pa3BUTHS
HayKH u 0OI1IeCTBEHHOM
MPaKTHKH, MOHUMAaHHUE
MaTeMaTHYECKOW  HayKH  Kak
chepsl YEIIOBEUCCKON
JESITETBHOCTH, ITaroB ee
pasBUTHSA © 3HAYUMOCTH  [UIS
pa3BUTHS [MBUJIN3AIINH,

OBJIQJICHHUE S3BIKOM MAaTEMAaTHKHU U
MaTEMaTHYECKON KyJIbTypOl Kak
CPEACTBOM  IIO3HAaHWS  MHUDAa,
TOTOBHOCTh OCYIIECTBIATh
MIPOEKTHYIO U UCCIIEA0BATEIBCKYIO
JESITeIbHOCTh UHIUBUIYaJIbHO U B
TpyIIIe.

B) yMeHue padorarh c
uHGopmanueii:

- BBISIBIISITD neUIUTHI
WHPOPMAIHH, JTAHHBIX,

HEOOXOOMMBIX JUIA OTBETa Ha
BOTIPOC W JUIS PEIISHUS 3a/1a49H;

- BBHIOMpaTh WHPOpPMAIHIO W3
WCTOYHHKOB DPAa3JIMYHBIX THUIIOB,
aHaJIHM3UPOBATh,

CHCTEMaTU3UPOBATh "
WMHTEPIPETUPOBATE HWH(POPMAIHIO
pPa3sNMYHBIX  BUAOB U (GOpM
NPE/ICTABICHHS;

- CTPYKTYpUpOBaTh HH(OPMAIIHIO,
NPEACTABISATE €€ B Pa3IMYHBIX

dopmax, WILTIOCTPUPOBATH
rpaduuecKy;
- OIICHUBATh HA/ICKHOCTh

MHQOPMALMK 110 CAMOCTOSITEIBHO
c(hOpMYIHPOBAHHBIM KPUTEPHSIM.

OK 03. IImanupoBaTh
u peain30BBIBATh

COOCTBEHHOE
npodeccuoHaIbHOE
JIMYHOCTHOE
pasBuTHE,

n

NPEANPUHAMATEIBCKY

0 JIeSTeNbHOCTD
npoeccnoHamTbHON

B

cdepe, UCHONB30BaTh
3HaHUS 10 NPaBOBOM

u (hmHAHCOBOI
IPaMOTHOCTH B
Pa3THMYHBIX
KUZHEHHBIX
CUTYyaIMsIX

B odacTu JAyXOBHO-
HPaBCTBEHHOT0 BOCITUTAHMUS:

- OCO3HaHHE JyXOBHBIX
LIEHHOCTE! POCCHUICKOr0 HapoJa,
c(hopMUPOBAHHOCTH
HpPaBCTBEHHOT'O CO3HAHMS,
3TUYECKOTO MOBECHUS,
CBSI3aHHOTO C  MPaKTUYECKUM

MIPUMCHCHUCM ,I[OCTI/I)KCHI/If/i HAyKH
u ACATCIIBHOCTBIO Y4€HOro,
OCO3HaHHUC JIMYHOTO BKJIaga B

IIOCTPOEHHUE YCTOWYMBOTO
Oymymiero;

OBnanenue yMeHHeM
CAMOKOHTPOJISI KaK  YacThIO
PeryJasiTHBHBIX y4eOHbIX
AeficTBHIL:

- BJIaACTH HaBbIKaMH
MO3HABATEIbHOU pe(uIeKCHH Kak
OCO3HaHMS COBEpILIAEMBIX

HaMMEHBbIIIee 3HAYCHHS byHKIH Ha
MIPOMEXYTKE, WCIIOJIH30BATh ux TUTS
vccienoBanus GyHKINH, 33JaHHON rpaduKoM;

- OIIepUpOBaTh MOHSTHAMHU: rpaduxu
[IOKAa3aTEeIIbHOM, JorapuQMUIeCcKOM 5
TPUTOHOMETPUIECKNX (YHKIHN, M300paXkaTh WX
Ha KOOPJIWHATHOM IUIOCKOCTM W HCIIOJB30BaTh
JUIS PELIeHUs YpaBHEHUH W HEPaBEHCTB;

- m300paxarh Ha KOOPAMHATHOW IUIOCKOCTH
rpadvku THHEHHBIX ypaBHEHUH W HCIIONB30BATh
WX JJISl pelIeHHUs CUCTEMBI IMHEWHBIX YpaBHEHUH;
- WCronmp30Barh  rpadmkd  QYHKOHA A0S
WCCIIEZIOBAaHUS TIPOIECCOB M 3aBUCHUMOCTEH U3
JOPYTUX YYEOHBIX JUCLUTLTHH.

4) Hayana maTeMaTH4ecKoro anajausa:

- OTNIEpPUPOBATH MOHATHSIMH: TTOCIIEAOBATENIFHOCTb,
aprupMeTHYeCKas U TeOMETpHYECKasl IPOTPECCHH;
- ONepUpOBaTh  TOHATUAMH:  OECKOHEYHO
yOBIBarOIIas TeOMETPUIECKast MPOTPecCrs, CyMma
OeckoHeYyHO  yOBIBalOIIE  TeoMeTpHYecKOn
MpOrpeccuy;  3ajaBaTh  IOCJIEAOBAaTEIbHOCTU
Pa3IMYHBIMH CIIOCOOAMH;

- UCHOJB30BaTh CBOICTBA MOCIEAOBATEIBLHOCTEHN
U Tporpeccuil Ans pelieHus peanbHbIX 3ajaad
MIPUKJIATHOTO XapaKTepa;

- omepupoBaTh TOHITHAMU: HETpPEpHIBHAS
(GyHKIMS, TPOU3BOAHAS (YHKIMH, UCTIOJIB30BaTh
reoMeTpudeckuii ¥ (QU3MYECKHH  CMBICT
MIPOM3BOTHOM JUTSA PEIICHUS 3a/1ad;

- HaxomuTh TPOU3BOAHBIE  DIIEMEHTAPHBIX
(GYHKIUA, BBIYHCISATH TPOU3BOJHBIE CYMMBI,
MPOU3BEICHHS, YACTHOTO (PYHKIIHH;

- UCTIOJIB30BaTh TIPOU3BOIHYIO JIJISl UCCIIEOBAHUS
(YHKIIMM Ha MOHOTOHHOCTb H OJKCTPEMYMBI,
MPUMEHATh  PE3yJAbTaThl  HCCIENOBAaHUA K
MMOCTPOCHHIO TPA(PHKOB;

- WCTOJNB30BaTh MPOM3BOIHYIO IS HAXOXKICHUS
HAWIYYIIETO pelleHus B TPUKIAIHBIX, B TOM
YHCIle COIUAITBHO-PKOHOMHYECKHX, 3a/1a9aX;

- OnepupoBaTh MOHATHAMHU: TEPBOOOpa3Has u

WHTErpajl, IIOHUMMarb  TIEOMETPUUYECKUM U
(U3NYECKUil CMBICIT HHTETpaIa;
- HaxXomUTh NEpPBOOOPA3HBIC AIEMEHTAPHBIX

(YHKIMA, BBIYUCIATH HWHTErpan 1o Gopmyrne
HeroTona-JleiiOuuna;
- pemaTh TPUKIAJHBIE 3aJladd, B TOM YHCIIS

COIMAIILHO-3KOHOMUYECKOTO ¥ (PU3MUYeCcKoro
XapakTepa, CpeIaCTBAMH MaTeMaTHY€ECKOIo
aHaJu3a;

5) MHoOXxecTBa M JIOTHKA:

- OIIEPUPOBATH IIOHATUAMMU. MHOXECTBO,
orn€pand HaJl MHOXECTBaMH;, HUCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar JUIS

ONMCAHUs pPeabHBIX IIPOLECCOB U SBJICHUN, ITPU
pEIIeHnH 33/1a4 U3 APYTUX yU4eOHBIX MTPEIMETOB;

- ONEpUPOBaTb IOHATHUAMM:  OIpEHAEIICHUE,
Teopema, CIEACTBUE, JOKA3aTENbCTBO.




JeHCTBUH Hu MBICITUTEIbHBIX
MPOIECCOB, HMX  PE3YILTATOB,
BJIAIETh crocodaMu
CaMOITPOBEPKH, CaMOKOHTPOJIS

mpoiiecca U pe3yaprara perieHus
MaTeMaTHUeCKOM 3a71adi;

- NPEABUACTD TPYAHOCTH,
KOTOPbIE MOTYT BO3HUKHYTH IPHU
pereHIn 3aa49H, BHOCHUTH
KOPPEKTHUBEI B JEATEIHLHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIBLCTB,
JaHHBIX, HAWJCHHBIX OIIHMOOK,
BBISIBIICHHBIX TPYIHOCTEHH;

- OLICHUBATD COOTBETCTBHEC
pe3yaprara LEeTd U YCIOBHUSM,
OOBSCHATD TPUYUHBI JTOCTHKEHUS
WU HEAOCTHXKCHUA pe3yHBTaTOB
JICSATEIIbHOCTH, HAXOAWTh OIIUOKY,
JlaBaTh OILIEHKY MPHOOPETEHHOMY

OIIBITY
OK 04. Dddextusuo | B odsiacTu ¢puznyeckoro
B3aUMO/ICHICTBOBATh W | BOCHIMTAHHUS:

paboTtars B | - C(hOpPMHUPOBAaHHOCTh YMEHHS
KOJIJICKTUBE " | OpUMCHATH MaTeMaTH4YCCKHUEC
KOMaH e 3HaHHS B MHTEpECax 3J0pOBOTO U

OesomacHoro  oOpa3a  JKW3HH,
OTBETCTBEHHOE  OTHOIIEHHE K
CBOEMY  3[0pOBbIO  (370pOBOE
MTUTaHAE, cOalaHCUPOBaHHBII
peKHM  3aHATHH W OTABIXA,
peryispHas ¢dusnyeckas
aKTUBHOCTb), ¢dusnueckoe
COBEpIIICHCTBOBAHHE npu
3aHITHAX CIIOPTHBHO-
03/I0POBUTENBHOMN
JIESTEIIbHOCTBIO;

OBi1agenune YMEHUsIMHA
COBMECTHOM 1eATEJIbHOCTH:

- TIOHMMaThb M  WCIOJb30BaTh
MPEeUMYINEeCTBA  KOMAaHTHOW |
WHIMBUIYaTbHOH paboThl  mpH
peleHnu y4eOHBIX 3ajad,
MPUHAMATh [eJdb COBMECTHOM
JIeSITEIIbHOCTH, TUTAHUPOBATh
OPTraHMA3aINIO0 COBMECTHOM
palboTel,  pacmpeaesisiTb  BUABI
paoor, JIOTOBAPUBATHCA,
o0CyXXIaTh TPOIECC W pe3yibTaT
paboThl,  0000IIaTh  MHEHUS
HECKOJIbKUX JIFOIEH;
- y4acTBOBaTh B
dopmax paboTel (0OCYXKIEHUS,
oOMeH MHEHMH, ""MO3roBEIC
WTypMbl" W MHBIE), BBIIOIHATH
CBOIO 4acTh paboTsl u
KOOPAMHUPOBATH CBOU JCHCTBHS C
JIPYTUMH ~ 49JI€HaMHd  KOMaH]IbI,

TPYIIIOBBIX

I'eomeTpust
("T'eomerpuyeckune ¢Gurypbl m UX cBoiicTBa',
"N3MepeHHe reoMeTpHIeCKUX BeJTHINH"

- ONEpUpOBaTh MOHATHUSAMHU: TOYKa, MpsaMas,
IJIOCKOCTB;

- TpPUMEHSATh AKCHOMBI  CTEPEOMETPUU U
CIIEICTBUS u3 HUX npu petieHun

FeOMETPUYECKUX 3a7ay;

- OIEpUPOBATH TMOHATHAMH: MApaJLIENBHOCTh U
MEPNEHIUKYIAPHOCTD NPSAMBIX U INIOCKOCTEH;

- KJaccu(UIMPOBaTh B3aWMHOE PACIONOXKECHUE
MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

- ONEpUpPOBaTh MNOHATUAMH: IBYIPAaHHBIA YTOJI,
TpaHd JIBYTPaHHOTO yria, pedpo IBYrpaHHOrO
yoia, JMHEHHBIM yroa JIByrpaHHOro  yriya,
rpagycHas Mepa JABYTPaHHOTO yIUIa;

- ONepupoBaTh MOHATHUAMHU: MHOTOTPAHHUK,
BBIIYKJIBIA UM  HEBBIIYKIBIH MHOTOIDAHHUK,
JNIEMEHTBI MHOTOT'PAaHHUKA, [IPABUJIBHBINA
MHOTOT'PaHHUK;

- pacro3HaBaTh OCHOBHBIE
MHOTOTPaHHUKOB (nupamuna,
MPSIMOYTOJIBHBIN TTapajuienenuIies, Ky0);
- KJaccU(pUIUPOBATH MHOTOTPAHHUKH, BBIOMpas
OCHOBaHHUS sl Kiaccu(UKaluy (BBIMYKIbIE U

BUJIBI
pu3Ma,

HEBBIMYKJIBIE ~ MHOTOTPAaHHHMKH,  IPaBUJIbHBIC
MHOT'OTpaHHUKHU, MMPAMBIC 1 HAKJIOHHBIC ITPHU3MBbI,
napasuieNenunesasl);

- OIEpUPOBATh MOHATUSAMH: CEKYyILIasl MIIOCKOCTb,
CeueHHEe MHOTOI'PAaHHHKOB;

- OOBSICHAITH TPHHIMIBI MOCTPOSHHS CEUSHHH,
UCTIONIb3YsST METOJ CJIEIOB; CTPOUTH CEUYCHUS
MHOTOTPaHHUKOB METOAOM CJIEJOB, BBIIOIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PHUCYHKOB
MPOCTBIX O0OBEMHBIX (DUTYp: BUJ CBEpPXY, COOKY,

CHH3Y;
- pemarb 3a1a4u Ha HaXOXJIeHHE
reOMETPUYECKHX BEJIMYMH TI0 o0pasnaMm WIn
aIrOpUTMaM, pUMEHSS W3BECTHBIE
QHAJIMTHYECKHE  METOIBl  NPH  PELICHUH
CTaH/JApPTHBIX  MaTeMaTH4ecKux  3agad  Ha

BBIYMCIICHUE PACCTOSIHUM MEXy JBYMs TOUKaMH,
OT TOYKH 10 HPSMOM, OT TOYKH IO TIIOCKOCTH,
MEXKy CKPEIUBAIOIUMUCS TPSMBIMU;

- peuaTtb 3aJa4u Ha HaXO0XICHUEC
reOMETPUYCCKUX BCJIMYHUH 110 06pa3uaM NI
aJIrOpuT™MaMm, IMPUMCHSA HN3BCCTHBIC
AHAJIMTUYCCKUC METOABI npu pPEIICHUN
CTAaHAAPTHBIX MAaT€MaTHYCCKHUX 3aJa4 Ha

BBIYUCIICHHE YITIOB MEXIY CKPEIIMBAKOIIMMUCS
HPSAMBIMH, MEX]LY IPSIMOU U MJIOCKOCTBIO, MEXIY
IJIOCKOCTSMH, JBYTPAHHBIX YITIOB;

- BBIYMCIIATH OOBEMBI U IUIOMIAN TOBEPXHOCTEH

MHOTOTPaHHUKOB  (Ipu3Ma, TOHUpaMuia) ¢
NMpUMEHEHUEM bopmyi, BBIYUCIISITH
COOTHOILECHHUS MEXIY IO IIMA
MOBEPXHOCTEH, o0beMaMu TOTOOHBIX




OLICHMBaTh  Ka4eCTBO  CBOETO
BKJIaJa B OOIIMH MNPOAYKT IIO
KpUTEpHAM, C(HOPMYIUPOBAHHBIM
y4aCTHUKaMH B3aUMOJIEHCTBUS.

Osananenne YMEHHEM
CAMOOPIaHU3ALUM KAK YacThbIO

PeryJIiTHBHBIX Y4eOHBIX
JAefcCTBHIA:

- COCTaBATh IUIAH, alTOPUTM
pereHus  3amadd, — BBEIOWpATH
crnoco0  pemieHusT C  y4eToM
HMEIOIIAXCS pecypcoB H
COOCTBEHHBIX BO3MO)KHOCTEIA,
apryMEeHTUPOBATh u
KOPPEKTHPOBATh BapHAaHTBI
pelmieHuii ¢ y4eToM  HOBOU
UHQOPMAIIHH.

OBananenune yMeHHeM
CAMOKOHTPOJIA KaK  4acThIO
PeryJIiTUBHBIX Y4eOHBIX
JelCTBMIA:

- BIIAJICTh HaBBIKAMH
MO3HABATEIBHON peQIIEKCHU KaK
OCO3HAHUS COBEpIIIAEMBIX
neucTBUI "u MBICIIUTEIBLHBIX
MPOIECCOB, WX  PE3YNIHTATOB,
BJIAJICTh crocobaMu
CaMOTIPOBEPKH, CaMOKOHTPOJIS

mporecca M pe3ysbrara pemeHus
MaTeMaTHUeCKOM 3a7au;

- MpEeaBULIETh TPYAHOCTH,
KOTOPBIE MOTYT BO3HHUKHYTH IIpH
pelieHnn 3aa4H, BHOCHTH
KOPPCKTUBBI B JCATCIIBHOCTL Ha
OCHOBE HOBBIX OOCTOSTEILCTB,
JaHHBIX, HAWJEHHBIX OIIHMOOK,
BBISIBIICHHBIX TPYITHOCTEHH;

- OLCHHUBAThH COOTBCTCTBUEC
pesynprara IeNd U YCIOBHUSM,
OOBSCHITH MPUYHUHBI JIOCTIKEHUS
WJIN HCIOCTWIKXCHUA PE3YJILTAaTOB
JISATEIIbHOCTH, HAXOIAUTh OIIHUOKY,
JlaBaTh OIIEHKY MPHOOPETEHHOMY

OTIBITY.
OK 05.| B obJacTu ICTETHYECKOT0
Ocy1iecTBIATh BOCIIUTAHMUS:

YCTHYIO W | - O3CTETHYECKOE OTHOIICHHE K
MMICEMEHHYIO MHDPY, BKJIIOYAsT ACTETUKY
KOMMYHUKAITMIO  HA | MAaTEMaTHIECKUX
roCyJapCTBEHHOM 3aKOHOMEPHOCTEH, 00BEKTOB,
s3plke  Poccuiickoi | 3ama4, pemeHui, paccyXICeHUM,
®denepaliid ¢ y9€TOM | BOCIPHHMYHBOCTH K
0COOEHHOCTEH MaTeMaTH4eCKUM acreKTaM
COITMAJIBHOTO U | pa3jINYHbIX BUJIOB UCKYCCTBA;
KYJIETYPHOTO OBjaaneHue yMeHHeM OOIIeHUS
KOHTEKCTa KAK YacTbH YHHMBEPCAJIbHBIX

KOMMYHHKATHUBHBIX y‘leﬁHbIX

MHOTOTPaHHUKOB;

- OIIEpUpPOBATH IIOHATUAMMU: CUMMETpUA B
MPOCTPAHCTBE, MLEHTP, OChb MW  IUIOCKOCTh
CUMMETpPUH, ICHTP, OCh U IIJIOCKOCTh CUMMCTPUHU
uryper;

- U3BJIEKATh, peoOpa30OBLIBATH u
HHTEPIPETUPOBATH WHQOPMALIHIO o

NPOCTPAHCTBCHHBIX T'COMETPHUYECCKHX (HUTypaXx,
HPECTaBICHHYIO Ha YePTEekKax U PUCYHKAX;

- [PUMEHATh TeOMEeTpHYecKHe (aKTel s
peuIeHust CTEPEOMETPHUYCCKHUX 3a/1a4,
HPE/NOIaraloMX HECKOJIBKO MIaroB pelICHHS,
€CII YCIIOBHs TNPUMEHCHHs 3aJaHbl B SIBHOM
dopme;

- NPUMEHATh  MPOCTEHIIMEe  MpOrpaMMHbBIC
CpeacTBa M AJIEKTPOHHOKOMMYHHKAIIMOHHBIC
CUCTCMbI IIpU PCHICHUHU CTCPCOMCTPUUCCKUX
3aj1au;

- [pUBOAMTH  NPUMEPbl  MAaTEMAaTHYECKHX
3aKOHOMEPHOCTEH B MpUPOAE M IKU3HH,
pacno3HaBaTh MPOSBICHHE 3aKOHOB F€OMETPHU B
HCKYCCTBE;

- MPUMEHSThH HOJYYCHHBIC 3HAHHS HA MPAKTHKE:
aHAJM3UPOBAaTh  pealibHbIe  CUTyallud |
IMPUMCHATL HU3YUCHHBIC TIIOHATUA B IIPOLECCE
HOKCKa perLieHus MaTeMaTH4eCKH
c(OpMYITUPOBAaHHOW MNPOOJIEMBI, MOJICIUPOBATh
p€ajbHbIC CHUTyallUM Ha A3BIKE TCOMETpPUH,
HCCIIeI0BATh HOCTPOCHHBIC MOJIEIH c
UCIIONIb30BAHHEM TCOMETPUYCCKHX IMOHITHH U
TeopeM, anmapara anreOpel, pemars
HpPaKTUIECKUE 3a/1a4H, CBSI3aHHBIC c
HAaXOXICHHEM TeOMETPHICCKHIX BEITHYKH,

- ONepupoBaTh MOHATHUAMHU: LMIMHIPHUYECKas
MOBEPXHOCTh, OOpasylolyue HIHHAPUIECKON
MOBEPXHOCTH, LWINHID, KOHHYECKas
MIOBEPXHOCTh, oOpazyromue KOHUYECKOI

MOBEPXHOCTH, KOHYC, cheprueckas MOBEPXHOCTh;
- pacrno3HaBaTh Teja BpalleHus (IHIHHAP, KOHYC,
cthepa u map); oOBACHATH CIOCOOBI TOXYYESHUS
TeJ BpallCHUsS; KIacCU(PUIMPOBATh B3aMMHOE

pacroioxeHue coepsr u IJIOCKOCTH;
OTIEpUPOBATh MOHITHAMU: WIAPOBOH CETMEHT,
OCHOBaHHE  CEIMEHTa, BBICOTA  CETMEHTA,

HIapOBOM CJIOM, OCHOBAaHHME IIAPOBOIO CIIOH,
BBICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOD;
- BBIYMCIATH O0BEMBI U TUIOLIAIU OBEPXHOCTEH

T  BpalleHUs, TEOMETPUYECKUX Tl C
npUMeHeHueM HopMyI;
- ONEepUpPOBaTh MOHATHUSIMH: MHOTOIPaHHHUK,

BITUCAHHBIN B c(hepy W ONHMCaHHBIN OKOJIO CQepsl,
chepa, BIMCaHHAsT B MHOIOIPDAaHHHUK WU TEJO
BpAaIICHUS;

- BBIYUCISITH COOTHONICHHUS MEXAY IUIOIIAISIMHU
MMOBEPXHOCTEH M 00beMaMu ITOIOOHBIX TEIT;

- n300paxkarb H3ydaeMbie (PUTYpPBI OT PYKH H C
MIPUMEHEHUEM MPOCTHIX YEPTEKHBIX




el CTBHIL:
- BOCIIPUHUMATH u
dbopMynmHpOBaTh  CY)XISHHS B

COOTBETCTBUU C YCIOBHAMH H
HeNnsMu  OOILEHHs, SICHO, TOYHO,
IrPaMOTHO BBIPa)KaTb CBOIO TOYKY
3peHHs B YCTHBIX M HMHCbMEHHBIX
TEKCTax, JaBaTb MOSCHEHHS TI0
XOmy peLeHus 3aja4u,
KOMMEHTHPOBaTb  IOJIY4YEHHBIN
pe3yibTarT;

- B xome OOCYyXJeHHWs 3a/aBaTh
BOIIPOCHI 1o CYIIECTBY
o0cyXIaeMoil TeMbl, TpPOOJIEMBI,
pemaeMoil 3a1auu, BBICKa3bIBaTh
UJeU, HalEeNEeHHBIE Ha IIOHCK
peuicHus, COIIOCTaBJIATH CBOHU
CYXIEHUS C CYKICHUIMH IPYTHX
YYaCTHUKOB auanora,
oOHapyXWBaThb  pa3Hydue u
CXOZICTBO TMO3UIINHI, B KOPPEKTHOU
dhopme (hopmynmpoBars
pasHOIIACHsl, CBOM BO3PAKCHUS;

- MpeaACTaBIATH PE3yIbTaThbl
peleHnsT 3aJa4d, SKCIICPUMEHTa,
UCCIIeIOBAaHUs, NPOEKTA,
CaMOCTOSITENTEHO BBIOMpATh
(dopMaT BBICTYIUIGHHSI C Y4YETOM
3a1a4y Mpe3eHTalN u
0COOEHHOCTEH ayTUTOPHH.

WHCTPYMECHTOB;
- BBITIOJHATE (BBEIHOCHBIC) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (QUTyp: BUA
CBEpXy, COOKY, CHH3Y, CTPOUTH CEUYCHHUS Tell

BpAILCHHUS;
- W3BIIEKATh, WHTEPIPETHPOBATH u
npeoOpa3oBbIBATH HHPOPMALHIIO 0

MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax,
MIPEJICTABIIEHHYIO Ha YePTeXaX U PUCYHKaX;

- OTMepupoBaTb  MOHATHEM  BEKTOp B
MPOCTPAHCTBE;

- BBINIOJHATH JEWCTBUS CIIOKEHHS BEKTOPOB,
BBIUMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHUCI0, OOBICHATh, KaKUMH CBOWCTBAMH OHHU

o0naaoT; MIPUMEHSATh MIPaBUIIO
napauleIeuIeaa;

- ONepupoBaTb  MOHATHSAMH:  JIEKapTOBBI
KOOpJMHAThl B MPOCTPAHCTBE, BEKTOpP, MOAYIb
BEKTOpa, pPABEHCTBO BEKTOPOB, KOOPIUHATEI

BEKTOPa, YIOJI MEXIY BEKTOPaMH, CKalIIpHOE
MIPOM3BEJICHUE BEKTOPOB, KOJUIMHEAapHbIE U
KOMIUIaHapHBIE BEKTOPBHI;

- HaXOAWUTb CyMMY BEKTOPOB M HPOM3BEICHHE
BEKTOpa Ha YHCIO, Yrojd MEXIy BeKTOpamH,
CKaJIsIpHOE MPOM3BEICHUE, PACKIIaIbIBaTh BEKTOP
10 IByM HEKOJUIMHEApHBIM BEKTOpaM;

- 3aJ1aBaTh IUVIOCKOCTh YpaBHEHHEM B JI€KapTOBOU
CHUCTEME KOOPJIMHAT; PUMEHATh T€OMETPHUECKHE
(baxThl A7 peIIeHUs] CTEPEOMETPUYECKHX 3a/ad,
NPEANOAaraloiiX HECKOJIbKO IIAroB PEIIeHHS,
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OK 06. IlIposBasTs
IpaXk1aHCKO-
MaTPUOTHYECKYIO
MO3ULHIO,
JEMOHCTPHUPOBATh
OCO3HaHHOE
MOBEJICHHE Ha OCHOBE
TpaJAULIMOHHBIX
POCCUICKHX TyXOBHO-
HPAaBCTBEHHBIX
IICHHOCTEH, B TOM
gucle € y4eToM
TapMOHH3ALAN
MEXHAIlMOHAJIBHBIX U
MEXPETUTNO3HBIX
OTHOIICHMH,
MIPpUMCHATH
CTaHJAPThI
AHTUKOPPYILIMOHHOTO
MTOBEICHUS

B o0acTH  TpakKIAHCKOIO
BOCTIMTAHMSA:

- c(hopMHpPOBaHHOCTH
rpakIaHCKOH TIO3UIIHH
oOydaromierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO YJIeHa
poccuiickoro oO1ecTsa,
npeAcTaBICHHE 0
MaTeMaTHIeCKUX OCHOBax
(YHKIIMOHUPOBAHUSA — PA3IAIHBIX
CTPYKTYp, SIBICHHH, MPOLECAYP
TPaKIaHCKOTO obmmecTBa
(BBIOOpBI, OTMPOCHI H JPYyTOE),
YMEHHE B3aMMOJCHCTBOBATh C

COIIMATTLHBIMU ~ WHCTHTYTaMU B
COOTBETCTBHHU C UX (PYHKIMSAMH H
Ha3HAYCHUEM;

B o0gactm mnarpuoTHYeCKOro
BOCIIMTAHMA:

- c(hopMUPOBAHHOCTH POCCHIICKOM
TpaXkJaHCKOM HACHTUYHOCTH,
YBOXEHHS K  MPOUUIOMY U
HACTOSIILIEMY poccuiickoit
MaTeMaTHKH, LEHHOCTHOE
OTHOLICHHUEC K JOCTHKCHUAM
POCCUHCKMX  MAaT€MaTUKOB U
poccuiickoi MaTeMaTU4eCKOu
IIKOJIBI, HUCIIOJIB30BaHUC ITHUX

JOCTIDKEHHH B JPYTUX HaykKax,
TEXHOJIOTUsIX, chepax IKOHOMUKH

€CIIi yCIIOBUS TPUMEHEHHUS 3aJaHbl B SIBHOU
opme;

- pemiaTh MPOCTEHIINE TeOMETPUUIECKUE 3a/laun
Ha MpUMEHEHNE BEKTOPHOKOOPIMHATHOTO
METO7a;

-  pemars 3amadyd  HA  JIOKa3aTeIbCTBO
MaTEeMaTHYECKUX OTHOIICHUM U HaXOXICHUE
TEOMETPUYECCKUX BEIMYUH 10 O0pas3iaM WIH
aJTOpUTMaM, TPUMEHSSI U3BECTHBIE METONbI MPH
pElIeHn CTaHIapTHBHIX MaTeMaTHIECKIX 3a1a4.
BeposiTHOCTBH U CTATHCTHKA

- YUTATh U CTPOUTH TaONHIIBI U AWATPAMMBI,

- ONEepUpPOBATH MOHATUSIMU: cpenHee
apudMeTUIecKoe, MeJuaHa, HaunOobLIee,
HavMeEHbIIee  3HAYeHWE, pasMax  Maccusa
YHCIOBBIX IaHHBIX;

- OIIEpUPOBATh  TOHATUAMU: CIIy4ailHbIN

SKCIEpUMEHT (OMBIT) W CIy4YaliHOe COOBITHE,
dNIEMEHTapHOE COOBITHE (IIEMEHTAPHBIN HCXOM)
CIIy4allHOTO OMBITA, HAXOAWTH BEPOSITHOCTH B
OMBITaX C PaBHOBO3MOXXHBIMU  CIyYalHBIMU
COOBITHSIMU, HaXoIUTh u CpaBHHBATh
BEPOSITHOCTH COOBITHH B M3YYEHHBIX CITyYalHBIX
OKCIIEPUMEHTAX;

-  HaxomuTh W  (opMymupoBaTh  COOBITHS:
nepeceueHre U OObEIMHEHNE JaHHBIX COOBITHH,
COOBITHE, POTUBOTIOIOKHOE JAHHOMY COOBITHIO,
MOJb30BaTbcsl ~ JAuMarpaMmMamu  Jdnepa U
dbopMymoOil  CIOKEHHS ~ BEpPOATHOCTEW  TpHU
peLICHNH 3a/1ay;

- orepupoBaTh MOHSITHSAMHU: yCIIOBHAs
BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS, HAXOAHMTh
BEPOSITHOCTH C TOMOILBIO IPABHIIA YMHOXKEHHUS, C
MOMOIIIBIO JIepeBa CITy4aitHOTO OIIBITa;

- NPUMEHATh  KOMOWHATOPHOE  TPaBHIIO
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OK 07.
ConeficTBOBaTH
COXpaHEHHUIO
OKpYKAIOLIEH CpENbI,
pecypcocOepexeHuro,
MIPUMEHSATE 3HAHUSA 00
W3MCHEHUM KIIUMara,
MIPUHIIATIBI
OCpPEKITHBOTO
MIPOM3BOJICTBA,

3 PeKTUBHO
JEeHCTBOBATH B
Ype3BhIYANHBIX
CUTYaIHSIX

B o0aacTun
BOCTIMTAHMSA:
- c(hopMHpPOBaHHOCTH
JKOJIOTHYECKOM KYJBTYPBI,
MOHUMAaHUE BIUSHHS COLUATIBHO-
HSKOHOMHUYECKHX TMPOIECCOB Ha

IKOJOIrH4€CKOro

COCTOsIHHE HIPUPOIHON 5
COLMAIILHONW Cpenbl, OCO3HAaHUE
100aTEHOTO xXapakTepa
DKOJIOTHYECKUX poobJem,
OpUEHTAIMsI Ha  MPHUMCHEHUC
MaTeMaTHYeCKUX 3HAHUW I
pemeHus 3agad B OO0JIAaCTH
OKpy>Karolen cpenpl,
IUTAHUPOBAaHUE  TIOCTYNKOB |
OIICHKH 170 BO3MOYKHBIX

MOCIEACTBUM I  OKpYyKarolen
Cpensl;

YMHOXKEHUSI NPH PELUICHUM 3a1ady; ONEpUPOBaTh
MMOHATHUSMU: HCITBITAHHE, HE3aBHUCHMEIC
WCIIBITAHUS, CEPUS UCIIBITAHUM, yCIIeX U Heyaaya,
HaXOJUTh BEPOSTHOCTH COOBITUH B  cepuH
HE3aBUCUMBIX WCIBITAHUNA A0 IEPBOrO YyCIIEXa,
HaxOIWTb BEPOSTHOCTH COOBITHH B CEpPUH
ucHbITaHui bepHyiy;

- OMEpUPOBATh MOHATUAMU: CIIy4ailHasl BEJIMUMHA,
pacrnpeneneHye BEPOSITHOCTEH, Jiyarpamma
pacnpeneneHus;

- CpaBHHBaTh BEPOSTHOCTH 3HAUCHUH CIy4alHOU
BEJIMYMHBI 10 PACIPEACICHUI0 UM C MOMOIIIBIO

Jarpamm;
- OmepwpoBaTh TOHATHEM MATEMaTUYECKOTO
OXKHUIAHS, MIPUBOIUTH MIPUMEDBI, KaK
MPUMEHSIETCS MaTeMaTHIeCcKoe OXHJIAaHHE

CITy4ailHOW BEJIMYMHBI HAXOAUTh MAaTEMATHUUECKOE
OXXHMJAHUE N[O JAAHHOMY PacHpenesiCHUIO; UMETh
MIPEJICTABIIEHUE O 3aKOHE OOJBIIUX YHCEN; IMETh
MPEACTABICHUE O HOPMAJILHOM Paclpe/leICHUH.
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IK 4.1
OcyIecTBIATh COOp
JIAHHBIX O
MOTPEOHOCTSX
MPOM3BO/ICTBA B
3aroTOBKax, 3aMacHbBIX
YacTAX, PACXOTHBIX
Marepuanax

- TOTOBHOCTh K  aAKTHBHOWM
JEeSITeTbHOCTH  TEXHOJIOTHYECKOU
U COIMAILHOW HAaNpaBlICHHOCTH,
CHOCOOHOCTh HHHUIUHAPOBATH,
TUTAHUPOBaTh W CaMOCTOSTEIIEHO
BBITIOJTHST TaKYIO JICATEILHOCTD;
-MHTEpPEC K pa3inyHbIM cdhepam
npohecCuoHaTBHON
JeSITETIbHOCTH,

- CaMOCTOSITETIbHO OCYIIECTBISATh
MO3HABATEIBHYI0  JCSITEIHHOCTD,
BBISIBIISITH TPOOJIEMBI, CTaBUTh M
thopmynupoBaTh COOCTBCHHBIC
00pa3oBaTenbHON JIEATSIILHOCTU B
CUTYaITUsX.

- TNpOU3BOAUTL PaCYCTHI

ONITUMAITEHBIX METOJIOB
paboTOCIIOCOOHOCTH
o0opynoBaHus

nmo OomnpcaAcIICHUIO
BOCCTaHOBJICHHA
IIPOMBIIIJICHHOI'O
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBLHOM IUCIHUATLIUHBI

2.1. TpynoeMKoCTb OCBOCHHUS U CIUIINHbI

Bun yueOHoi padoThl

O0BeM B yacax, BCero

1 cemecTtp BCEI'O, B T.4.: 72
OCHOBHOE cOlep:KaHNeE, B T.4.: 67
Jlexyuu 24
Ilpaxmuueckue 3ansamus 30
JlabopamopHuvie 3anamus

Koncynomayuu 3
IIpodeccnoHaIbHO OPHEHTUPOBAHHOE COEPKaHME, B T.4.: 10
Jlexyuu 4
Ilpaxmuueckue 3anamus 6
Jlabopamopnuie 3anamus

NupuBuayaabHblil NIPOEKT HET
IIpomesxkyTounas arrecranus (3K3aMeH) 5
2 cemectp BCEI'O, B T.4.: 168
OCHOBHOe coJepxkaHue, B T.Y.: 161
Jlexyuu 36
Ilpakmuueckue 3anamus 92
JlabopamopHhuie 3anamus

Koncynomayuu 2
IIpodeccnonaibHO OPUEHTHPOBAHHOE COlEPKAHUE, B T.4.: 33
Jlexyuu 5
Ipakmuuecxkue 3anamus 28
Jlabopamopnuvie 3anamus

NuauBuayaabHbli NPOEKT HET
IIpome:xyTouHas arrecTanus (IK3aMeH) 5
BCEI'O no qucuunjnHe, B T.4.: 240
OcHoBHOE coepxkaHue, B T.4.: 225
Jlexyuu 60
Ilpakmuueckue 3anamus 122
JlabopamopHnuie 3anamus

Koncynomayuu 5
IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME, B T.4.: 43
Jlexyuu 9
llpakxmuueckue 3anamus 34
Jlabopamopnule 3anamus

IIpomeskyTOUHasI aTTECTALUA 10
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2.2. TemaTnyecKkuii MJIaH U COAEPKaHUE TUCITUTIIIMHBI

HaunmeHnoBanmne pa3iejioB U TEM

Conep:xaHue y4eOHOro MarepuaJia u GopmMbl OpraHu3amum AesiTeJbHOCTH
00yyarouuxcs

Oobem
4acoB

dopmMupyembie
KOMIICTCHIINH

1 cemecTp

BCEI'O

72

Pasnen 1. HOBTOpeHHe Kypca MATEMATUKHU OCHOBHO# IINKOJIBI

22 (4/6)

Tema 1.1.

Ienpb u 3a1a4un MaTEMaTHKH [IPH
OCBOEHHUH CIELHAIBHOCTH. MHOXKECTBA U
JIOTHUKA

HpO(l)eCCI/IOHaJIbHO-OpHeHTHpOBaHHO(E coaecpkaHue yqeﬁnoro MarepuaJia

42/2)

Ienb 1 3anaun MaTEMATUKK [IPU OCBOCHUHU CIIELUAIbHOCTU. ba3oBble 3HaHUA U YMEHUS 110
MareMaTHke B NpO(ecCHOHAJIbHOW W B MOBCEIHEBHOW JeATENBHOCTH. MHOXECTBO,
onepaluu Hajx MHoxecTBaMu. Juarpammel Oitnepa—Benna. Mcnonb3oBaHHE TEOpETHKO-
MHOXXECTBEHHOIO ammapara [uisd OINMCAHMA pEAIbHBIX IIPOLECCOB U  SIBICHUU B
npodecCHOHATIBHONW JIEATEIBHOCTH, NPU PEUICHUH 33had W3 JPYIHX JUCHUIUIMH.
Omnpenenenue, TeopeMa, CIEICTBHE, JOKA3aTEIbCTBO.

B Tom unciae:

Jexyus Nel. Llenv u 3a0auu mamemamuxu npu oceoeHuu cneyuanvhocmu. Muoxcecmea u
JI02UKa.

Ipaxmuueckoe sanamue Ne 1. Mnooicecmea u no2uxa.

Tema 1.2.
Yucia ¥ BEIYMCIIEHUS

OcHoBHoOe coiep:xaHue y4eOHOI0 MaTepuaJja

2 (/)

HarypansHele u nensle yrcna. [Ipu3Haky JeIMMOCTH LENBIX YUCEN. PallMoHambHBIE YUCIA.
OOBIKHOBEHHBIE W JECSATUYHBIE OPOOH, NMPOIEHTHI, OCCKOHEUHBIC MEPHOIUUECKHE IPOOH.
Apundmernueckre orepanyyu ¢ palnoHAJIbHBIMH YHCIAMH, IPEOOPa3OBaHUS UYHCIOBBIX
BbIpakeHUH. JlelcTBUTENbHBIE 4KCNa. PanyoHanpHBlE W HMPpalUOHAIBHBIE YHCIA.
ApudmeTrnyeckre onepannu ¢ JeHCTBUTENbHBIMI YncaaMu. [IpuOnmKkEHHbIE BEIYUCICHUS,
IIPAaBWJIA OKPYIJICHUS], IPUKKJIKA U OLICHKA PE3y/bTaTa BBIYUCIICHUN.

B Tom uncJe:

IIpaktuaeckoe 3austue Ne 2. ApudmeTrueckue onepaluu ¢ IeHCTBUTEILHBIMU YHUCIaMH.
[TpuOnnKEHHBIC BBIYHUCIICHHSI.

Tema 1.3.

ToxxmecTBa U TOXKICCTBEHHEIC
npeoOpa3oBaHus. YpaBHCHHUS U
HEPaBEHCTBA

OcHoBHOE CoAECpPKaHue yqeﬁﬂoro MarepuaJia

4(/)

ToxknectBa M TOXIECTBEHHBIE TNpeoOpa3oBaHMA. YpaBHEHHE, KOPEHb YpaBHEHHS.
HepaBeHcTBo, pemieHne HepaBeHCTBA. Meroj HHTepBalioB. PerieHue Lenbix U IpoOHO-
palMOHANbHBIX YpPAaBHEHUN U HepaBeHCTB. IIpuMeHeHMe ypaBHEHHMH U HEPaBEHCTB K
peIIeHnI0 MaTeMaTHYeCKUX 3a/ad W 3a7ad M3 Pa3INdHBIX o0JacTedl HayKW W peaylbHOU
#13HU. CHUCTEMBI M COBOKYNHOCTH PAaLlMOHATBbHBIX ypaBHEHUN M HepaBeHCTB. CHCTEMBI
JIMHEHHBIX ypaBHEHHH. PellleHue NpuKIagHbIX 337a4 C MOMOIIBIO CUCTEMBI JHHEHHBIX
YpaBHEHHUI.

B Tom umcae:

Jlexnust Ne2. ToxxnecTBa M TOXKJIECTBEHHBIE IPe00pa3oBaHysl. YpaBHEHHs M HEPaBEHCTBA.

IIpaktuueckoe 3anarue Ne 3. PemeHue npuiKIafHbIX 3afad € MOMOIIBI CHCTEMBI
JIMHENHBIX YpaBHEHUIL. .

Tema 1.4.
IIponieHTHBIC BBIYUCICHHS B
npoQeCCHOHATBHBIX 3a]a9ax

IpodeccHoHAILHO-OPHEHTHPOBAHHOE COIEPKAHME Y4eGHOr0 MaTepuaa

1027

[Mpumenenne npoOell M IPOLEHTOB MMl PEIICHMS NPUKIAJHBIX 3a1a4 M3 PazIHMYHbIX
oTpaciieii 3HaHUH M peanbHOM xu3HU. [IpnbarKEHHBIC BEIYUCIICHUS, PABIJIA OKPYIJICHUS,

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
1IK 4.1
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NIPUKU/IKA ¥ OLIEHKa pe3yjbrara BeIYMCICHUH. Pa3Hble crlocoObl BHIYMCICHUS MPOLIEHTOB.
[IpoueHTHBIE BBHIUMCICHUSI B NPOQECCHOHANBHBIX 33jadax. [IpuMeHeHHe ypaBHEHHH |
HEPaBEHCTB K PELICHUIO MAaTeMaTHUECKUX 3a1ad U 3a7a4 U3 Pa3INYHBIX 007IacTel HAyKH U
peasbHON XKU3HU.

B Tom uncae:

Jlexyus No3. Ilpumenenue Opobeli u npoyeHmos OJid peuieHus NPUKIAOHbIX 3a0ay U3 2
DPANUYHBIX OmMpaciel 3HAHUL U PeanbHOU JHCUSHU.
Ipaxmuueckoe 3anamue Ne 4. [Ipoyenmuvie guluucienus: 8 NPoheccuoHanrbHbiX 340a4ax. 2
Tema 1.5. OcHOBHOE cojlep:kaHue y4eGHOro MaTepuaJjia 2(0/72)
ITocnenoBaTenbHOCTH B MPOTPECCHU IMocnenoBarenbHOCTH,  CIMOCOOBI  3aJaHHMA  MOCIEAOBAaTEIbHOCTEH.  MOHOTOHHBIE
MOCIIEA0BATENHHOCTH. ApHudMeTHdecKkass W TreoMeTpuuecKkas mnporpeccuu. beckoHedHO
yObIBatomast  reomerpudeckas  mporpeccusi. Cymma — OeckoHEUHO — yObIBaromien
reoMeTpuueckoil  mporpeccun. @Dopmyna  CIOXKHBIX HpoLeHTOB.  lcnosnb3oBaHue
MIPOTPECCHH JUIS PEIICHHs peasIbHBIX 3a/1a4 MPUKJIIaJHOTO XapakTepa.
B Tom ynciae:
IIpaxmuueckoe 3anamue Ne 5. Hcnonvsosanue npozpeccuut 015 peuieHus peaibHbix 3a0ay 2
NPUKAAOH020 Xapaxmepa.
Tema 1.6. OcHoOBHoOe cofiepkaHie Y4eOHOro MaTepuaJia 6 (-/-)
@ynxunn v rpaduku. BxogHoi# kKoHTponb. | @yHknus, crocobbl 3aganus GpyHkuun. [paduk Gpyuxuuu. B3aumuo obparHbie (yHKIUH.
OoOnacth ompeseneHusl 1 MHOXKeCTBO 3HaueHud ¢yHkimu. Hymu gynkunu. [Ipomexyrku
3HAKOIIOCTOSIHCTBA. YETHBIE M HeUETHBIE (DYHKIIMH.
B Tom yncie:
Jlexums Ne4. Perenue 3agad. @yHKINU U rpaduKu. 2
[TpaxTtudeckoe 3anaTHe Ne 6. @YHKIINHN U TPaAPUKH. 2
ITpaxtudeckoe 3anatue Ne 7. Pemenue 3a1au. BxonHol KOHTpoJIb (KOHTpOJIbHAS paboTa) 2
Pa3aen 2. OcHoBBI TpUroHOMeTpuH. TpuroHomerpuyeckue QyHKIUMH 38 (22) OK 01
Tema 2.1. OcHoOBHoOe€ cofiep;kaHie Y4eOHOro MaTepraJia 6 (-/-) OK 02
OCHOBBI TPUTOHOMETPHHU CuHyC, KOCMHYC M TaHI'€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC OK 03
YUCIIOBOTO apryMeHra. TpuroHoMeTpHYECKast OKPYIKHOCTb, onpeieNieH e OK 04
TPUIOHOMETPUYECKUX (DYHKIMHI YHCIOBOIO apryMeHTa. OK 05
B Tom umcie: OK 06
Jlexuus NeS5. OCHOBBI TPUTOHOMETPUH. 2 OK 07
IIpaktuueckoe 3anstue Ne 8. Paguannas mepa yrna. [IoBOpOT Touku BOKpYr Hauana 2 1IK 4.1
koopauHat. OnpejesieHne CHHyca, KOCHHYCa, TAHT'€HCa U KOTaHI'eHCa.
IIpaktuueckoe 3anatue Ne 9. 3Haku cuHyca, KOCHHYCa, TaHT€HCAa U KOTaHIEeHCa IO 2
YeTBEPTAM. 3aBUCUMOCTD MEX/y CHHYCOM, KOCHHYCOM, TAHI'€HCOM U KOTaHI'€HCOM OJTHOTO
1 TOTO K€ yIJa.
Tema 2.2. OcHOBHOE coJep:kaHHe y4eOHOro MaTepHuaJja 4 (-/-)
OCHOBHBIE TPUTOHOMETPUYECKHUE [IpeoOpa3oBaHne TPUTOHOMETPHUYECKHX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
TOXIECTBA (hOpMyIIBL.
B Tom 4ncae:
Jlexuus Ne6. OCHOBHBIE TPUTOHOMETPHUECKUE TOKAECTBA. 2
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[paktnueckoe 3amstue Ne 10. TpuroHomerpuueckue ToxzaecTBa. IIpeoOpasoBanHus
MPOCTEHITNX TPUTOHOMETPUUYECKUX BbIpakeHHH. CHHYC, KOCHHYC, TAaHT€HC U KOTAHI€HC
YTIIOB 0L M —(L.

Tema 2.3.
TpuroHomeTpudeckue GyHKIHH, UX
CBOWCTBa U Tpaduku

OcHoBHOe coiepKaHue Y4eOHOro MaTepuaJa

6 (-/-)

Oynukrus. [lepuonmdeckne ¢yHkumu. TpuroHoMeTpmyeckue (QYHKIMH, WX CBOMCTBA U
rpaduKu.

B Tom uncae:

Jlexums Ne7. Tpuronomerpudeckie QyHKINH, HX CBOWCTBA U TPa(uKH.

[paxtnaeckoe 3anarue Ne 11. CpoiicTBa u rpaduKu GYHKIIHH ¥ = COS X, y = Sin X, y = tg X,
y = ctg X.

[paktuueckoe 3amsaTHe Ne 12. CxaTwe W pacTKCHHE T'pa)UKOB TPUTOHOMETPUIECKHX
¢ynukuii. [IpeobpasoBaHue rpadMKOB TPUTOHOMETPHICCKUX (DYHKITHIA.

Tema 2.4.
TpuroHoMeTpruiecKkue ypaBHEHHUS U
HEpaBEHCTBA

OcHoBHoOe coiep:kaHue y4eOHOI0 MaTepuaJja

12 (-/-)

PemeHne TPUTOHOMETPHUECKIX YpaBHEHUH. [IprMeph! TPUTOHOMETPUYECKUX HEPABEHCTB.

B Tom uncae:

Jlexus Ne8. TIpocTeiiiine TpUrOHOMETPUUECKUE YPABHEHMSL.

Jlexuus Ne9. TpuroHomeTpuueckue ypaBHEHUS! OCHOBHBIX THUIIOB.

Jlexus Nel(. Ilpocreiiiine TpPUrOHOMETPUIECKHE HEPABEHCTRA.

[paktuaeckoe 3arstre Ne 13. YpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X
=a,ctgx=a.

NN

[Ipaktuueckoe 3ansTe Ne 14. Pemenue TpUrOHOMETPUYECKUX YpPAaBHEHUH OCHOBHBIX
TUIIOB: TPOCTEHIINEe TPUTOHOMETPUUYECKHE YPABHEHHUS, CBOMSIIMECS K KBaJpaTHBIM,
pelaeMble pa3sioKEeHHEM Ha MHOXKUTEIH, OHOPOIHBIE.

ITpaxtuueckoe 3anatue Ne 15. Ilpocreiimme TpUrOHOMETpUYECKHE HEPABEHCTBA.

2

Tema 2.5.
Hcnonp3oBaHue TPUTOHOMETPUH B
npodeccuonanbHol chepe

HpO(l)eCCPIOHaJ'leO-OpPIeHTPIpOBaHHOG coaecpkaHue yqeﬁﬂoro MarepuaJia

4(2/2)

[IpoBenenue NnpakTUUECKUX pacuyeToB IO (GOpMyliaM TpPUroHOMeTpuH. lcnonb3oBaHue
rpadgukoB GYHKIMH JUIS UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIe BO3HHKAIOT
IPU PELICHUH 33/1a4 M3 JIPYTUX y4eOHbIX TUCIMUILINH U PeabHON JKU3HH.

B Tom uncJe:

Jlexiust Nell. Viconp3oBaH#e TPUTOHOMETPUH B TIPO(heCCHOHALHOM cdepe.

IIpaktuaeckoe 3ansthe Ne 16. IlpoBeneHwe NpPaKTHYECKHX pacdyeToB Mo (popmynam
TPUTOHOMETPHUN U HCIOJIb30BaHUE TPapUKOB (YHKIMU ISl MCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEH.

Tema 2.6.
Pewenue 3a1a4 TpUroHOMETpUHU.

OcHoBHOE coiepKaHMe Y4eOHOT0 MaTepuaJia

6 (--)

Tpuronomerpuueckue GyHKIMHU, TOKJIESCTBA U YPABHEHHUSL.

B Tom umcie:

Jlexuus Nel2. Pemenue 3aa4. OCHOBBI TPUTOHOMETPHHU.

Jlexnust Nel3. TpuroHomerpuueckue QyHKIHH.

[\

[Mpaktnyeckoe 3anstne Ne 17. IlpeoOpa3oBaHWEe TPUTOHOMETPHUYECKHX BBIPAKEHHH.
Pemienue TpUroHoMeTpUYECKUX YpaBHEHUI U HEPABEHCTB, B TOM YHCIE C UCIONb30BaHUEM
CBOMCTB QyHKIMI1 (KOHTpOJIbHASL paboTa).
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Paznen 3. Crenenn n kopHu. CTeneHHas, NoKa3aTelbHas U Jorapupmuyueckas GyHKINU 4(-/-) OK 01
Tema 3.1. OcHoBHOeE cofiepkaHie Y4eOHOro MaTepHaJia 4 (-/-) OK 02
ApudmMeTnueckuif KOpeHb N—0i CTeNeHH. | ApuMETHYECKUI KOpEeHb HATypaibHOW creneHu. JlelcTBuA ¢  aprudMeTHYCCKUMHU OK 03
KOPHSIMU N—0# CTETNeHH. OK 04
B ToM uncie: OK 05
Jlexums Nel4. ApudmeTndeckuii KOpeHb N—OW CTEIICHH. 2 OK 06
IMpaxruueckoe 3ansatue Ne 18. I[IpeodpazoBaHue BbIpaKeHHH ¢ KOPHAMH N-Oif CTEIIEHHU. 2 OK 07
1IK 4.1
Koncyabramun 3
IIpome:xxyTouHas arrecranus B popme 3K3aMeHa 5
2 cemectp | BCET'O 168
Paznen 3. Crenenn n kopHu. CTeneHHas, NoKa3aTelbHas U Jorapugmuyeckas GyHKINU 33 (14)
Tema 3.2. OcHoBHoOe cofiepkaHie Y4eOHOro MaTepuaJia 3 (/) OK 01
Crenenn. CraHmapTHas ¢opma 3amucu | Cremenb ¢ 1enbiM okaszareneM. CraHaapTHas (opMa 3aldcd JeHCTBUTENHHOrO YUCIa. OK 02
NEHCTBUTEILHOTO YHCIA Hcnonp3oBanue mnoaxomsaimieid (GopMbl 3almUCH JCHCTBUTEIBHBIX YHUCEN IS PEIICHUS OK 03
MIPaKTUYECKUX 3aJlad U MpeAcTaBleHus AaHHbIX. CTeNeHb ¢ pallOHaIbHBIM MTOKa3aTeeM. OK 04
B Tom uucie; OK 05
Jlexuust Nel5. Crenenu. CranmaptHas popma 3alucH JeHCTBUTEILHOTO YUCTIA. 1 OK 06
IIpaktuueckoe 3austue Ne 19. CBoiicTBa CTENEHU C PAIlMOHAIBHBIM U JIEWCTBUTEIHHBIM 2 OK 07
nokasatensMu. I1IpeoOpa3oBaHME BBIPAKEHMH C PAlMOHANBHBIM M JCHCTBUTENBHBIM IIK 4.1
MOKa3aTeIsIMHU.
Tema 3.3. OcHoBHoOe€ cofiepkaHie Y4eOHOro MaTepuaJia 2 (-/-)
Crenennas GpyHKuus CrenenHas (QyHKUMS C HaTypajbHBIM U LeNbIM MokaszareneM. E€ cmolictBa u rpaduk.
CaoiicTBa 1 rpaduk KOpHs N-0ii CTENEHH.
B ToMm yucie:
[paktuyeckoe 3ansartue Ne 20. CpoiicTBa M rpadyK CTeneHHOH (YHKIMHM M KOPHS N-od 2
CTEICHHU.
Tema 3.4. OcHOBHOE cojiep:kaHue y4eGHOro MarepuaJjia 3(-/)
WppaunoHanbHbIe ypaBHEHUS U Pemenne nppannoHaJbHBIX YPaBHEHUH U HEPaBEHCTB.
HepaBCHCTBaA B ToM uucJe:
Jlexuus Nel6. Pemenue uppannoHaabHBIX YPABHEHUI U HEPABEHCTB. 1
ITpaktuueckoe 3anaTue Ne 21. Pemenue nuppanuoHanbHbIX YPaBHEHUI U HEPABEHCTB. 2
Tema 3.5. OcHOBHOE coJep:kaHHe y4eOHOro MaTepHuaja 7(-/-)
[TokazaTenbHblC ypaBHEHUS U [TokazarensHble ypaBHEHHs M HEPAaBEHCTBA.
HEpaBeHCTBA B ToMm uncie:
Jlexuus Nel7. TTokazaTenbHble ypaBHEHHS U HEPABEHCTBA. 1
IIpaktuueckoe 3anatue Ne 22. CTeneHsb ¢ MPOU3BOIbHBIM JICHCTBUTENBHBIM OKA3aTEIEM. 2
Omnpejenenne nokasarenbHON GyHKINK U e€ CBOWCTBA.
IIpaktuueckoe 3amatue Ne 23. PemieHue mNOKa3aTeNbHBIX YPAaBHEHMH pPa3IUYHBIMU 2
METOIaMHU.
ITpaxktuueckoe 3anaTue Ne 24. Pemenne nokazaTeabHbIX HEPABEHCTB. 2
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Tema 3.6.
Jlorapudm uncna.
CgoiicTBa orapr¢pmoB

OcHoBHOE coiepKaHNe Y4eOHOT0 MaTepuaJia

5(/)

Jlorapudpm uncnma. JlecsaTMuHble W HarypaibHble Jsorapudmbl. IIpeoOpasoBanue
BBIPaKCHUH, COJIEPIKAIINX JIOTapH(MBIL.

B Tom uncJe:

Jlexnust Nel8. Jlorapudgm unciia. CBoiicTBa JioraprugMoB.

[paktnueckoe 3ansrue Ne 25. Jlorapugwm uncna. CoiicTa gorapugmos.

[pakTrueckoe 3anarue Ne 26. [Ipeobpa3oBaHue BEIpaKEHHMH, CoJlep KaINX JIOTapH (MBI

Tema 3.7.
IMokasatenpHast u TorapudmuyecKas
(hyHKIMH, ypaBHEHHS, HEPABEHCTBA

OcHOBHOE cofiepkaHie Y4eOHOro MaTepHaJia

[lokazarensHast u  Jsorapudmuueckas  (QYHKUMH, HMX CBOHcTBa W rpaduku.
JlorapudmMuyueckue ypaBHEHHS M HEPABEHCTBA.

B Tom uncae:

Jlexms Nel9. TlokazarenpHas U Torapudmdeckas QyHKINH, ypaBHEHUS, HEPABEHCTBA.

[paktudeckoe 3amsatue Ne 27. Pemenue norapuMudecKkux ypaBHEHHH. Tph OCHOBHBIX
METOJia PEICHHs JIOTapu(PMUIECKUX YPaBHEHHUH.

DO [ —

[paxtudeckoe 3ansaTue Ne 28. Pemmenne norapu)MU4ecKuX HEPaBEHCTB.

2

Tema 3.8.
Jlorapudmer B mpupose 1 TEXHUKE

IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe Y4eOHOro MaTepuaJia

5(1/4)

Ipumenenue nocapugma. Ucmopusa pazeumus mamemamuxu. Jloeapugpmuyeckan cnupane
6 npupooe. Ee mamemamuueckue ceoiicmea. Hcnonvsosanue cpaguxos ynkyui Ons
UCCe008AHUs NPOYECCO8 U 3A8UCUMOCHIE, KOMOPble B03HUKAIOM NPU peuleHuu 3a0ad u3
PAa3IUUHbIX 00aacmell HAYKU U PeaibHOU JHCUSHU.

B Tom uncae:

Jlexyus Ne20). Jloeapugmer 8 npupode u mexnuxe.

~

Ipaxmuuecxoe 3anamue Ne 29. [lpumenenue nozapughmos 6 npupode u mexHuxe.

[\

Ipakxmuueckoe 3anamue Ne 30. Jlocapugmuueckas cnupanrs 6 npupode u eé
MamemamuiecKue C60UCmed.

Tema 3.9.
IIpuMmeHeHnEe ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO 3a/1a4

OcHoBHOE CoAECpPKaHue yqeﬁﬂoro MarepuaJia

3 (/)

Ucnonb3oBanue rpadukoB (GYHKUMH JUIS pEIICHHs YPaBHEHUH W JIMHEHWHBIX CHCTEM.
IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIECHUI0 MATEMaTHMYECKUX 3alad U
3a]a4 U3 Pa3NUYHbIX 00JacTel HAyKH U pealbHON )KHU3HH.

B Tom uncJe:

Jlexums Ne21. IlpumeHeHne ypaBHeHHH, CHCTEM W HEPABEHCTB K PEIICHHUIO 3a/1ad.

1

[Ipaktuueckoe 3anstie Ne 31. CreneHHas, mokasarenpHas U JorapudmMuaeckas (yHKIUH.
Pemenne ypaBHeHH U HEPABEHCTB (KOHTPOJIbHAS paboTa).

2

Pa3nen 4. IIpousBoanas u neppoodpa3Hasi QyHKIMH

53 (1/6)

Tema 4.1.

MOHOTOHHOCTB ¥ S3KCTPEMYMBI (DyHKIIUH.

Touku sxcTpemyma

OcHoOBHOE CoaACpKaHue yqeﬁnoro mMarepuajia

3 (/)

[IpomexxyTkn MOHOTOHHOCTH  (pyHKIMH. MaKCHMyMBI W  MHHUMYMBI  (DYHKITHH.
Hauborpiee 1 HanMeHbIIee 3HaYCHNE (QYHKIIH Ha TPOMEKYTKE.

B Tom uncJe:

Jlektmsa Ne22. IIpoMEeXyTKH MOHOTOHHOCTH (YHKIMH. MAaKCUMyMBI ¥ MHUHUMYMBI
¢ynkumu. Hanbospiiee n HauMeHblliee 3Ha4eHUe (QYHKIMU Ha IIPOMEXYTKE.

Ipaktuueckoe 3ansatue Ne 32, Pemienue 3a1a4 HAa MOHOTOHHOCTD U 9KCTPEMYMBI (DyHKIIHU.
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Tema 4.2.
[oHsTHE HENPEPHIBHOCTH (DYHKIHH.
Merton uHTEpBaIOB

OcHoBHOE coiepKaHNe Y4eOHOT0 MaTepuaJia

2 (-/)

HenpepsiBable GyHKIMU. MeTo MHTEPBAJIOB /ISl PElICHHs HEPaBEHCTB.

B Tom uncJe:

HpaKTI/I‘{eCKOG 3ansaTue Ne 33, AJ'IFOpI/ITM peHICHNA HEPABCHCTB METOJOM UHTCPBAJIOB.

Tema 4.3.
IIpoussoanas. ['eoMerpuueckuii u
(hM3UIECKHi CMBICI TIPOU3BOIHON

OcHoBHOe cofiepkaHie Y4eOHOro MaTepHaJia

13 (/)

[MpousBognass ¢yHkiuu. [eomerpudyeckuii W (QU3WYECKUH CMBICH  NPOM3BOIHOM.
[MpousBonubie smeMeHTapHBIX (GyHKIUH. DOpMysabl HAXOXKICHUS NPOU3BOIHONH CYyMMBbI,
MIPOM3BEACHHS U YaCTHOTO (YHKIHIL.

B Tom uncae:

Jlextms No23. TlponsBonHasi. @opMyisl U mpaBuia TUQQepeHIHPOBAHIS.

Jlextms No24. T'eomeTpudeckwii U PU3HUECKUIN CMBICT TPOU3BOTHOM.

[paxtuaeckoe 3ansTue Ne 34. Ilpumenenue Gopmyn nuddepernnpoBanus.

[paxtuaeckoe 3ansTue Ne 35. [lpumenenue Gpopmyn nuddepeHnnpoBaHus.

[paxtuaeckoe 3aasaTue Ne 36. [Ipumenenne Gopmyn u npasui 1udGepeHITMPOBaHHUS.

[paxtuaeckoe 3ansaTie Ne 37. Pemenune 3amad Ha TeOMETPUICCKAN B (GU3UICSCKHNA CMBICI
MIPOU3BOJHOM.

N[NNI — (D

[paktuaeckoe 3ansaTie Ne 38. Pemenune 3amad Ha TeOMETPUICSCKHN M (PU3HICSCKHUA CMBICIT
MIPOU3BOJHOM.

Tema 4.4.
MonoTtoHHOCTE QyHKINH. Toukn
JKCTpeMyMa

OcHoBHoOe coiep:xaHue y4eOHOI0 MaTepuaJja

5(5)

[MpumMeHeHre MPOU3BOIHOM K HCCICAOBaHHIO (yHKIMIT HA MOHOTOHHOCTb U KCTPEMYMBI.
Bospacranue u yObiBaHHe (YHKIMH, COOTBETCTBHE BO3PACTaHWs W YOBIBaHUS (YHKLUUH
3HaKy NPOW3BOIHOM. 3aJaud Ha MaKCUMyM ¥ MHHHMYM. AJITOPHTM HCCIIEIOBaHUS
(byHKIMU ¥ ToCTpoeHHs e€ rpaduka ¢ TOMOIIBIO MPOU3BOTHOM.

B Tom uncJe:

Jlexuust Ne25. MoHoTOHHOCTB (pyHKIMH. TOUKHM SKCTpEeMyMa.

ITpaxktuueckoe 3anaTue Ne 39. Pemenne 3a1a4 Ha MOHOTOHHOCTh (DYHKITHH.

ITpaktuueckoe 3anstue Ne 40. HaxoxaeHne TOUeK SKcTpeMyma.

Tema 4.5.
HccnenoBanue QyHKIHIA U IOCTPOCHHE
rpaukoB

OcHoBHOE CoAECpPKaHue yqeﬁﬂoro MarepuaJia

HccnenoBanne QyHKIMKY HA MOHOTOHHOCTB M TIOCTPOEHHE TpaduKoB.

B Tom uncJe:

Jlexums Ne26. ViccnenoBanne yHKINH B TOCTPOEHHUE IpaUKOB.

ITpaktuaeckoe 3ansatue Ne 41. MccnenoBanne GyHKIMA U TOCTPOEHUE TPA(UKOB.

ITpaktuaeckoe 3anstue Ne 42, MccnenoBanne GyHKIMA U TOCTPOSHUE TPAPHUKOB.

IIK 4.1

Tema 4.6.
HanbGonbiiee 1 HAMMEHBIIEE 3HAYECHUS

byHKITIN

OcHoOBHOE CoAeCpKaHue yqeﬁﬂoro Marepuajia

Haxoxxaenne HauOoNbIEro 1 HAMMEHBIIETO 3HaYeHNs QYHKIIMH Ha oTpeske. [IpuMeHeHune
HpOHBBOIIHOﬁ JJId HaXOXKIACHUSA HAWJIYy4YHIEro PpCEIICHUA B TMPHUKIAAHBIX 3agadax, i
oTpeieNIeHUs] CKOPOCTHU MpoIiecca, 3aJaHHOTO GOPMYIIOi WK TpaduKoM.

B Tom uncJe:

Jlexums Ne27. HanGomnpliee 1 HanMeHbIIlee 3HaUYEHNSI (DyHKINN.

[

IIpaktuaeckoe 3amstre Ne 43. HaxoxmeHne HanOOJBIIET0 M HAWUMEHBIIETO 3HAYCHUH
(yHKITHIA.
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Tema 4.7. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COAEPKAHME Y4eOHOI0 MaTepHajia 7 (1/6)
Haxoxnenue onTuManbHOro pesynsrara ¢ | [Ipuxiaanble 3a1a4u, B TOM YHCIIE COLMAILHO-3KOHOMHYECKOTO U (PM3HMYECKOTO XapaKTepa,
TIOMOIIBIO TIPOU3BOAHON HX pellleHHe CpeCTBAMH MaTeMaTH4ecKoro aHaju3a.
B ToMm yucie:
Jexyuss Ne28. HaxooicOeHue ONMUMAnbHO2O pe3yibmama ¢ NOMOWbI0 NPOU3BOOHOU 8 1
NPAKMUYECKUX 3a0a4ax.
Ipaxmuuecxoe sanamue Ne 44. HaxodcoeHue onmumanibHO20 pe3yibmamd ¢ NOMOUWbIO 2
npoU3B00HOU 8 NPAKMUYECKUX 3a0aUaX.
Ipaxmuuecxoe sanamue Ne 45. HaxodcoeHue onmumanibHO20 pe3yibmama ¢ HOMOWBIO 2
NnpouU3B00HOU 8 NPAKMUYECKUX 3a0aUaX.
Ipaxmuueckoe sanamue Ne 46. HaxodcOoeHue onmumanibHO20 pe3yibmama ¢ HOMOWBIO 2
npoU3800HOU 8 NPAKMUUECKUX 3A0aUaX.
Tema 4.8. OcHOBHOE cojlep:kaHue y4eGHOro MarepuaJjia 5(-/-)
ITepBooOpasHas QyHKINH O3HakoMJIcCHHE C TIOHATHEM HHTETpajlla W TepBOoOOpazHOW it ¢yHKIH Yy = f(x).
Pemenne 3amau Ha cBsA3b NEpBOOOPA3HON U €€ MPOM3BOIHOM, BEIYMCICHUE IIEPBOOOPA3HOM
Ui paHHOW (yHKiuu. Tabmuma ¢GopMmyn IUisi HaAXOXKICHHS MepBOOOpasHbIX. V3yucHue
MIpaBUJIa BEIYUCIICHUS IEPBOOOPA3HOIA.
B ToMm yucie:
Jlexums Ne29. TleprooOpa3Hast GyHKIIUH. 1
[pakTrueckoe 3ansarue Ne 47. Penienue 3a1au Ha CBsI3b IEPBOOOPA3HOI U €€ MPOU3BOIHOM, 2
BBIYHCIICHHE IEpBOOOPa3HON AJIsl TaHHOH (PyHKITHH.
IIpaxtudeckoe 3anatue Ne 48. Pemienne 3a1a4 Ha CBSA3b MEPBOOOPA3HON U €€ IPOU3BOIHOM, 2
BBIYHCIICHHE TIEPBOOOpa3HOM sl naHHOW (QyHkumu. Tabnuua dopmyn A HaXOXKACHUS
epBOOOPa3HBIX.
Tema 4.9. OcHoOBHoOe€ cofiepkaHie Y4eOHOro MaTepuaJia 5(-/)
[Tnomans KpUBOJIIMHEHHO TpaneuH. 3aauy, IPUBOSNINE K MOHATHIO OMPEICICHHOTO MHTErpajia — O BBIYMCICHUH IUIOIIAAN
®opmyna HetoTona-Jletibanma KpuBoJIMHEHHOW Tpaneuuu. [loHsTHe omnpenenéHHoro wuHTerpana. leomeTpuyeckuid u
(usndeckuii cMBICI ornpenenéHaoro naTerpaita. ®opmyna Herorona-Jlelioruma.
Pemenne 3amay Ha NMpUMEHEHHE WHTErpaja Uil BBIYUCICHUS (PU3NYECKUX BEIHMYMH U
Iomaneu.
B Tom yncie:
Jlexnust Ne30. [Tnomans kpuBonuHelHo# Tpaneunn. @opmyna Helotona-JleiiOHuIa. 1
[paktnyeckoe 3ansitue Ne 49. I'eomerpuuecknii u pu3nveckuii cMBICI ONpPeneIEHHOTOo 2
nnrerpana. ®opmyna Hetotona-JleiiOnuna.
[Ipaxtuueckoe 3anatue Ne 50. Pemenue 3a1a4 Ha IpUMEHEHHE UHTErpana Jis BEIYUCICHUS 2
(U3MYECKHUX BEIWYMH U TUIOMIAAEH.
Tema 4.10. OcHoOBHoOe€ cofiep;kaHie Y4eOHOro MaTepuaJa 4 (-/-)
[IprmMeHeHwe TPOU3BOAHOIN 1 Pemenue 3amay Ha IpUMEHEHNE IPOM3BOIHOMN M MHTETpaja A BBIUNCICHUS (PU3NIECKIX
epBO0Opa3HON (HYHKITUI BEJIMYMH U IUIOIIAJEH.
B Tom yncie:
Jlexrust Ne3 1. Ilpumenenne mpou3BOAHON U IEPBOOOPA3HON (YHKITHH. 2
ITpaktuaeckoe 3ansatue Ne 51. Pemenne 3amad. [TponsBoanas u nepBooOpasHas QyHKIINN 2
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| (xonTponbHas paGora).

Pasnes 5. Teopusi BeposiTHOCTEl U CTATHCTUKA

24 (1/8)

Tema 5.1.
IIpencraBneHue NaHHBIX U OMUCATEIIbHAS
CTAaTUCTUKA

OcHoBHOeE cofiepkaHne Y4eOHOro MaTepuaJia

1(-/)

[Ipencrapiaenue AaHHBIX C MOMOIIBIO Tabmui W aumarpamm. CpexnHee apudmernueckoe,
MenuaHa, HauOoJsiplllee W HaWMEHbIee 3HA4YEHUs, pa3Max, AWUCIIEepCHUs, CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB/

B Tom uncae:

Jlexrms Ne32. TlpencraBieHre JaHHBIX U ONHCATENbHAS CTaTUCTHKA.

Tema 5.2.
Crny4aiiHbIC COOBITHS.
Ormepanuu Hag COOBITHAMH

OcHoBHOe coiepKaHue Y4eOHOro MaTepuaJa

3(¢F)

CraygaliHBIE DKCIIEPUMEHTHI (OMBITHI) W CITy4daifHble COOBITHS. DJIEeMEHTapHBIE COOBITHS
(ucxomer). BeposTHOCTh cilydalHOTO COOBITHSA. BIM30CTH YacTOTBI M BEPOATHOCTH
coObrtuil. CrydaiiHbIE ONBITHI C PaBHOBO3MOXXHBIMH 3JEMCHTapHBIMH COOBITHAMHU.
BeposiTHOCTH COOBITHIT B OIIBITaX ¢ PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSIMU.
Omnepanuu Haj COOBITHAME: IIepecedeHUe, OOBEIMHCHHE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammel  Oitnepa. PopMmyna CIOKEHHS BEpOSTHOCTEH. YCIIOBHAas BEPOSTHOCTD.
YMmHOXkeHue BeposTHOcTed. JlepeBo ciywailiHoro skcnepuMmeHTa. Popmyna MOJIHOU
BeposTHOCTH. He3aBHCHMBIE COOBITHSL.

B Tom uncJe:

Jlexnust Ne33. Criyuaiinble coObiTusi. Onepaiiy HaJi COOBITHIMH.

1

Ipaktuueckoe 3ansatue Ne 52. Cnyuaiinbie coObITHs. Onepanuu Hajl COOBITUIMH.

2

Tema 5.3.
BeposiTHOCTB B Ipo(hecCHOHANBHBIX
3a7a4ax

HpO(l)eCCPIOHaJ'leO-OpPIeHTPIpOBaHHOG coaecpkaHue yqeﬁﬂoro MarepuaJia

8 (1/8)

[lepBuuHas oOpaboTka CTATHCTHMYECKHX JaHHBIX. [paduueckoe HUX MpeAcTaBleHUE.
Haxoxnenne cpenHUX XapakTePHCTUK, HaOmomaeMbIXx MaHHBIX. OILieHKa BEPOSITHOCTH
coObITUSI B MPO(GECCHOHAIBHON JEeATeNIbHOCTH, PelIeHHe NpOoGecCHOHANBHBIX 3a]a4 Ha
BEPOSITHOCTh  COOBITHS, TPUMEHEHHE CTAaTHCTUYECKHX METOAOB JUI1  pEIICHUsS
po¢eCCHOHANBHBIX 3a]1ad.

B Tom umncae:

Ipaxmuuecroe szaumamue Ne 53. OmmuocumenvHas uyacmoma cobvlmus, CE0UCMBO eé
YCMOUYUBOCMU.

Ipaxmuuecroe 3anamue Ne 54. Cmamucmuueckoe onpedenenue eeposmuocmu. Oyenka
8EPOAMHOCIU COOLIMUSL.

Ipaxkmuueckoe sanamue Ne 55. Beposmuocmo 6 npogheccuonanbhuix 3a0a4ax.

Ipaxkmuueckoe sanamue Ne 56. Beposmuocmo 6 npogheccuonanbhuix 3a0a4ax.

Tema 5.4.
DeMeHTh KOMOUHATOPHKH

OcHoBHOE coiepKaHNe Y4eOHOTo MaTepuaJia

KombunaropHoe mpaBmio ymHOXeHHs. IlepectanoBku u ¢axkropuan. Yuciao coueTaHHi.
Tpeyrombauk INackans. @opmyna 6naoma HeroToHa.

B Tom umcae:

Jlexnust Ne34. DneMeHThl KOMOMHATOPHKH.

IIpaktuueckoe 3anstue Ne 57. Uucno coueranuil. TpeyrompHux Ilackans. dopmyna
6unoma HploToHa.

Tema 5.5.
Cepun OCICI0BATEIBHBIX HCIIBITAHUI

OcHoOBHOE colepKaHNe Y4eOHOT0 MaTepuaJia

3 (/)

BuHapHbIii ciyyaiiHBIH ONBIT (MCHBITaHUE), YCIeX W Heynada. HezaBucHMble MCIIBITAHMS.
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Cepusl He3aBUCHUMBIX UCHBITaHUN 10 mepBoro ycmexa. Cepus HE3aBUCHMBIX UCHBITAHUN
beprymin.

B Tom uncJe:

Jlexiust Ne35. Cepuu noclieioBaTeNIbHBIX UCTIBITAHUM.

IIpaktuueckoe 3ansTHe Ne 58. Cepusi He3aBUCHUMBIX HCHBITAHMH JO NIEPBOTO YcCIexa.
Cepust He3aBUCHIMBIX UCTIBITaHUH bepHymm.

Tema 5.6.

CrnyJaliHbIe BEIIMYUHBI U pacIIpeIeICHUs.
Maremaruueckoe 0KUAaHUE CITy4aiiHON
BEIIUYUHBI

OcHoBHOE coiepKaHue Y4eOHOro MaTepuaJa

3 (/)

Crnyuaiinas BenmunHa. PacmpeneneHue BeposTHOCTeH. Jlmarpamma pacmpenesieHus.
[IpumMeps! pacpeneneHuii, B TOM 4Hcie, TeOMETPUIeCKOe 1 OMHOMHAIIBHOE.

YUucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MATEMATUUECKOE OXKHUIAHUE, TUCTIEPCUS
U CTaHJAPTHOE OTKJIOHEHME. [IpuMepsl MPUMEHEHHsS] MaTeMaTUUECKOTrO0 OXHUAAaHUSA, B TOM
4uciIe B 3afadaxX M3 ITOBCEJHEBHOM KM3HH. MareMmaTHueckoe OXHIaHWe OWHapHOU
Cly4yalHOM BeJIMYMHBI. MaTeMaTH4ecKoe OXKHUJIaHUE CYMMBbl CIy4ailHbIX BEJIMYHUH.
Maremarudeckoe OXUJAHHE M JUCHEPCUs T€OMETPUYECKOTO U OMHOMHUAIBHOTO
pacrpeneneHuil.

B Tom uncJe:

Jlexuusa Ne36. CiyuaiiHble BeIMYMHBI M pacmpeneneHus. Maremaruueckoe OXHIaHHE
CIy4yaliHOM BEJTUYMHBI.

[Ipaxktudeckoe 3anaTue Ne 59. MaremaTnyeckoe OKUAAHUE CIy9alHON BEIUYHHBL.

Tema 5.7.

3axoH 6onpmmx yncen. HenpeprIBHBIE
Clly4aiHble BEJIMYHMHBI (PACIPENEIICHNUS).
HopmaneHoe pacnpeznencHue

OcHoOBHOE COAECPKAHHUEC yqeﬁnoro MarepuaJia

3 (/)

3akoH OONBIINX YUCET U €ro pojb B Hayke, IPUpoAe M obuiecTBe. BriOOpouHbIi MeTO.
uccienopanuid. Ilpumepbl HENpepbIBHBIX CillydalHbIX BeIUYMH. IIoHATHE O ILIOTHOCTH
pacrpeneneHus. 3afadd, NPHUBOAIIME K HOPMaJbHOMY pacmpeneneHuto. Ilonsatue o
HOPMAJIbHOM paclpe/IeIeHUH.

B Tom umncae:

Jlextms Ne37. 3akon Oonbinx yrcen. HopmansHOE pacnipeneneHue.

1

[paxtudeckoe 3aasaTue Ne 60. Teopust BEpOsSTHOCTEH M CTATHCTHKA (KOHTPOJBbHAS paboTa).

2

Pasnes 6. IlpsiMble M IVIOCKOCTH B IPOCT

ancTBe. KoopanHaThl H BeKTOPbI B IPOCTPAHCTBE

32 (1/6)

Tema 6.1.
[oBropenne mnannmerpun. OCHOBHEIC
MOHSITUSI CTEPEOMETPUU

OcHoBHoOe coiep:xaHue y4eOHOI0 MaTepuaJja

5(-/)

OcHoBHBIE QUTYpPBI, PAKTH U TEOPEMbI IIIaHUMETprUH. OCHOBHBIE TOHATHS CTEPEOMETPUH.
Touka, mpsiMasi, IIOCKOCTh, NPOCTPaHCTBO. [IoHATHE 00 aKCHMOMAaTHYECKOM IMOCTPOCHUH
CTEpEOMETPHUH: AKCHOMBI CTEPEOMETPHH U CIEJICTBHSI U3 HUX.

B Tom umcie:

Jlexuus Ne38. OcHOBHBIE OHATHUS CTEPEOMETpUH. PacrionoxkeHue npsiMbIX U MIOCKOCTEN.

IIpaktuueckoe 3ansitue Ne 61. OcHOBHBIE akcuOMBI ctepeomerpud. Ilepecekaromuecs,
napajujiesibHble U CKPEIIMBAIOIIKECs MPsIMbIe. YTOJI MEX]Y MPSIMBIMU B TPOCTPAHCTBE.

IIpaktuueckoe 3amarue Ne 62, VYrom Mexay OpsSMBIME B IIPOCTPAHCTBE.
[lepneHAUKyISIPHOCTD NPSMBIX.

Tema 6.2.

[IpsiMble ¥ TIITOCKOCTH B IPOCTPAHCTBE.
TTapannenbHOCTh NPSIMBIX, IPSIMOM U
IUIOCKOCTH, TNIOCKOCTEH

OcHOBHOE coiepKaHMe Y4eOHOTo MaTepuaJia

5(-/-)

B3aumHoe pacnonoxkeHue MpsSIMbIX B MPOCTPAHCTBE: IEpeceKarolnecs, napajelibHble U
CKpenIuBaroniecst mnpsiMble. [lapaanensHOCTh TPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
TapaJulebHBIEC TIPSMBIE B IPOCTPAHCTBE, NMAPAJUIEIBHOCTD TPEX NPSMBIX, TApaIJICTFHOCTh
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IpsIMOIl U TUIOCKOCTH. YIJIBI C COHAMPABICHHBIMU CTOPOHAMH, YTON MEXAY MPSIMBIMHU B
npoctpaHcTBe. llapannenpHOCTh IJIOCKOCTEH: MapaiieNbHble IIJIOCKOCTH, CBOMCTBa
TapaJuIeNbHBIX IUIOCKocTel. [lpocrteiimme mpocTpaHCTBEHHBIE (PUTYpHI HA IDIOCKOCTH:
TeTpasnp, KyO, mapaieNenunes, IOCTPOSHUE CEUCHHH.

B Tom uncae:

Jlexrms Ne39. TTapaiienbHOCTB NPSIMBIX, TIPSMON M INIOCKOCTH, IJIOCKOCTEH.

—_

[paktuueckoe 3amstue Ne 63. IlapannmensHBle TpsMas W IUIOCKOCTH. IlapammensHbie 2
TUTOCKOCTH.
[paktnueckoe 3amstue Ne 64. Terpasap m ero smementsl. [lapamnmenenumen M ero 2
3neMeHThl. [1ocTpoeHne OCHOBHBIX CEUYEHUH.
Tema 6.3. OcHOBHOE cojlep:KkaHue y4eGHOro MarepuaJjia 3 (/)
[epneHAUKYNIPHOCTH NPSIMBIX 1 [lepneHauKynIpHOCTE TPSIMOM ¥ IUIOCKOCTH:  HEPHECHAMKYISPHBIE TpSMbBIE B
MIIOCKOCTEH MIPOCTPAHCTBE, MpsSMBIC TNapajuieabHbIE W TEPICHANKYIAPHbIE K IUIOCKOCTH, HPHU3HAK
NEPIECHIUKYIAPHOCTU MPSIMOM M IUIOCKOCTH, TeopeMa O NPSAMOM INEpIEeHIUKYISIPHON
IUIOCKOCTH.
B ToMm uucie:
Jlexuus Ne40. IleprieH IUKYIIPHOCTD IPSIMBIX, IPSIMOMN M INIOCKOCTH, IJIOCKOCTEH. 1
IIpaxktudeckoe 3aHsTHE Ne 65. IlepneHIUKYIAPHOCTH MPAMBIX, NMPSIMOH U IUIOCKOCTH, 2
IIOCKOCTEN
Tema 6.4. OcHoOBHoOe cofiepkaHie Y4eOHOro MaTepuaJia 5(-/)
Vbl MeXy IPSMBIMU U IIJI0CKOCTSIMU Vbl B IPOCTPAHCTBE: YO MEXKAY NPSIMOM U IJIOCKOCTBIO, IByTPAHHBIN YTOJl, TMHEUHBII
yroia JByrpaHHoro yriaa. [lepmeHAMKYIslp M HaKJIOHHBIE: PACCTOSHME OT TOYKH IO
TUTOCKOCTH, PACCTOSHHE OT MpPSIMOM 10 IJIOCKOCTH, MPOEKIMA (PUTYphl HAa IIIOCKOCTB.
[leprneHANKYISIPHOCTE MJIOCKOCTEH: MpPHU3HAK INEPHEHIUKYISAPHOCTH [BYX IUIOCKOCTEH.
Teopema o0 TpEX NMepHEHANKYIIPAX.
B Tom yncie:
Jlexuust Ne41. Vbl MeXly NPSIMBIMH U TJIOCKOCTSIMH. 1 OK 01
IIpaktuueckoe 3anstue Ne 66. Ileprnenaukynsp H HakjoHHas. Teopema o0 TpéX 2 OK 01
NEepHEeHIUKYIsIpax. Yroj MeXIy NPsIMOM U TIOCKOCTBIO OK 02
IIpaktuueckoe 3ansitue Ne 67. Yron Mexay miockoctaMu. [lepneHIuKyaspHble TIOCKOCTH. 2 OK 03
PaccTosiHMs B mpocTpaHCTBE. OK 04
Tema 6.5. OcHOBHOE cojiep:KaHue Y4efHOro MaTepHaJa 3 (-/-) OK 05
Koopaunats! 1 BEKTOPBI B IPOCTPAHCTBE Bexrop Ha miockoctu U B npocTpaHcTBe. CIIOKEHUE U BHIYUTAHHE BEKTOPOB. YMHOXKECHHE OK 06
BEeKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio OK 07
napaienenunena. Pemienue 3amau, CBA3aHHBIX C HPUMEHEHHEM IpaBHJ JAEHCTBUH C 1IK 4.1
BekTopamH. [IpsMoyroipHas cucTeMa KOOpAMHAT B MPOCTpaHCTBE. KoopawmHATH BEeKTOpA.
[Ipocreiimme 3agaqu B KOOpAMHATAX. YTOJI MEXIy BekTopamu. CKamspHOE MPOU3BEICHNE
BEKTOPOB. BpIUHCIeHHWE YITIOB MEXAy NPSAMBIMH M IUIOCKOCTsIMH. KoopanHatHO-
BEKTOPHBII METOJ NIPH PEIICHNH TeOMETPHUIECKHX 3a/1ad.
B Tom yncie:
Jlexiust Ne42. KoopnuHaThl M BEKTOPHI B IPOCTPAHCTBE. 1
ITpaktudeckoe 3anstue Ne 68. KoopIMHATHI ¥ BEKTOPHI B MPOCTPAHCTRBE. 2
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Tema 6.6. IIpodeccoHaILHO-OPHEHTHPOBAHHOE CONEPsKAaHHE YIeGHOT0 MaTepHaa 7 (1/6)
[IpsiMble U IIIOCKOCTH B MPAaKTUYECKUX B3anmHoe pacnonokeHHe TpSIMBIX B IIpOCTpaHcTBe. llapamienbHOCTH TPsIMOM U
3ajaqax IUIOCKOCTH,  MapajyIeIbHOCTh  IUIOCKOCTEH,  MEpHEeHIUKYISPHOCTh  IUIOCKOCTEH.
PacrionoxeHne NMpsAMBIX U MJIOCKOCTEH B OKpY)KAIOIIEM MHpe (IPUPOIE, apXUTEKTypE,
TexHHKe). Penenne npakTHKo-OpUeHTHPOBAHHBIX 33/a4.
B Tom yncie:
Jlexyus Ne43. Ilpamvle u niockocmu 8 npaKkmu4eckux 3a0a4ax. 1
Ipaxkmuuyeckoe sanamue Ne 69. Pacnonosicenue npamvix u niockocmeti 6 oKpydlcaiouem 2
Mupe (npupode, apxumexmype, mextuxe).
Ipaxmuueckoe 3anamue Ne 70. Pewenue npakmuxo-opuenmupo8aHHbIX 3a0ay. 2
Ipaxmuueckoe 3anamue Ne 71. Pewenue npakmuxo-opuenmupo8aHHbIX 3a0ay. 2
Tema 6.7. OcHOBHOE cojlep:KkaHue y4eGHOro MarepuaJjia 4 (-/-)
Pemenne 3anayq. IpsiMble U IUTOCKOCTH, PacionoxeHne mpSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llepmeHamKymspHOCTH |
KOOPIUHATHI U BEKTOPHI B IPOCTPAHCTBE MapaJUIeNbHOCTh TPSIMBIX U IUIOCKOCTEH. JleKapTOBBI KOOpPAMHATHEI B IPOCTPAHCTBE.
Bekroper B mpoctpancTBe. CrokeHHE M BBIYMTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
yrcio. Koopaunate! BekTopa. Pemenne 3a1ay Ha HaX0KACHHUE T€OMETPUIECKUX BEIUYHH C
HCIIONB30BaHUEM allapara BEKTOPHON anreOpsl
B Tom ynciae:
Jlexuusa Ne44. Pemenue 3amad. IlpsMble ¥ NIOCKOCTH, KOOPIMHATBI M BEKTOPHl B 2
IIPOCTPAHCTBE.
IIpaxktuueckoe 3anstHe Ne 72. Pemenume 3amad. [IpsiMble M IIOCKOCTH, KOOPAMHATHI U 2
BEKTOPHI B IIPOCTPAHCTBE (KOHTPOJIbHAs paboTa).
Pasnes 7. MHOTOIpaHHUKY U TeJIa BpallleHUs 19 (1/4) OK 01
Tema 7.1. OcHoOBHoOe€ cofiepkaHie Y4eOHOro MaTepuaJia 3(-/-) OK 02
MHOTOrpaHHuKY IonsTve MHOTOTPAaHHHMKA, OCHOBHBIE OJIEMEHTHI MHOTOTPAHHHKA, BBIIYKIBIE | OK 03
HEBBINYKJIbIE MHOTOIPAHHHMKH; Pa3BEPTKA MHOTOrPaHHMKA. IIpu3Ma: n-yrojipHas IpU3Ma; OK 04
IPaHM W OCHOBaHWsS TPU3MbL, TNPSMas W HAKIOHHAs TPU3MBL, GOKOBAas M MOJHAsS OK 05
MOBEPXHOCTh Ipu3Mbl. [lapajutesnenuiies;, TPSMOYTONBHBIA MNapajuleenuel W €ero OK 06
cBoiictBa. [Tmpamuaa: n-yronpHas nmupaMuzaa, TpaHd M OCHOBAaHHE MUpPaMHIbI; OOKOBas U OK 07
TIOJTHAs! TIOBEPXHOCTH MTUPAMM/IbI; IPABWIIbHAS M yCEUEHHAs MpaMuia. DIEeMEHThI IPU3MBbI IIK 4.1
U nupamusl. Beluncienue 3eMeHToB MHOTOTPaHHUKOB: pE0pa, AMaroHasu, yribl.
B Tom uncie:
Jlexnust Ne45. [pusma, mapasuienenunen, Kyo, IMpaMuia ¥ MX CEUCHHUSI. 1
[Mpaktrueckoe 3ansarue Ne 73. Ilpusma, napajutenenuiesn, Ky0, MMpaMuaa U UX CEUEHUs 2
Tema 7.2. OcHOBHOE coJep:kaHHe y4eOHOro MaTepHuaja 3(/-)

HpaBI/IHLHLIC MHOT'OI'PaAHHUKH.
Hnomam) TIOBEPXHOCTH MHOT'OTPaHHHUKOB

[IpaBuibHbBIE MHOTOTPAaHHHUKHU: TOHSATUE NPABUILHOIO MHOTOTPAHHUKA; NpaBHIIbHAS
npu3Ma M MpaBWIbHAsS NUpPaMM[a; NpaBUbHAs TPEYroibHAs MUpaMHlia U TMPaBUIbHBIA
teTpadap; kyb. IlpencraBienne o MPaBWILHBIX MHOTOTPAHHHMKAX: OKTAadp, JAOACKAdAp U
ukocasap u Ap. Cedenus npu3Mbl u nupamubl. [Inomaas 60KOBOI MOBEPXHOCTH M TOJTHOM
TTOBEPXHOCTH TPSAMOW MPHU3MBI, TUIOIIA, OCHOBaHWH, TeopemMa O OOKOBOH MOBEPXHOCTH
npsAMoil  mpu3Mbl. [lmomans OOKOBOW IMOBEPXHOCTH U TIOBEPXHOCTH IPAaBUIBHOMN
MIMPAMHUJIBI, TEOpEMa O TUIONIAAN OOKOBOW MOBEPXHOCTH YCEUEHHON THUPaMUJIBL.
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B Tom umncie:

Jlexus No46. HpaBI/IJ'II)HI)Ie MHOTOIpaHHUKHA B JKU3HU. IInomans TMOBEPXHOCTHU
MHOT'OI'PaHHHUKOB

[pakTryeckoe 3ansTue Ne 74. BeluucieHue JIeMEHTOB NPOCTPAaHCTBEHHBIX (uryp (pedpa,
JiaroHaum, yriiel). [IpaBritbHBIE MHOTOTPaHHHKH.

Tema 7.3.
Tena BpateHus

IIpodeccHoHATBHO-OPHEHTHPOBAHHOE COAEPKAHNE YUeOHOT0 MaTepuaJa

IMunuagpudeckas HOBEPXHOCTh, 00pasyloline NWIMHIPUYECKOH MOBEPXHOCTH, OChH
LHUIHHIPUYECKON TOBepXHOCTH. LlunmmHAp: ocHOBaHWMS ® OOKOBas IOBEPXHOCTH,
o0pasyromas 1 0Ch, IDIOMaas OOKOBOH ¥ MOTHOH MOBEpXHOCTH. KoHMYIecKas MOBEpXHOCTb,
o0pa3yromue KOHWYECKOH IOBEPXHOCTH, OChb M BEpIIMHA KOHWYECKONH MOBEPXHOCTH.
Konyc: ocHOBaHWE W BepiIMHa, oOpasyromas ¥ OCh, IUIOM[agh OOKOBOH W IOJHOMN
MMOBEPXHOCTH. YCCUCHHBIM KOHyC: OOpa3yloliue ¥ BBICOTa, OCHOBaHHSA H OOKOBas
noBepxHocth. Cdepa M map: LeHTp, paauyc, AUAMETp, IUIOMIAAb MMOBEPXHOCTU CQEpHI.
B3anmuoe pacrionoxxenue cepsl U IIIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe, IIonaas
ctepsl. M300pakeHne Te BpallleHust Ha MII0CKOCTH. Pa3BépTka NmnHApa U KOHYCA.

3(-2)

B Tom uncJe:

Jlexums Ne47. Ilunusap, KOHYC, IIap U UX CEUYEHUsL.

Ipaxmuueckoe 3ansmue Ne 75. Pewenue npakxmuxko-opueHmMuposaHuvlx 3a0ay no
ceuenusam u pazeépmram yurunopa, konyca. Cevenusi wapa

Tema 7.4.
OO6BEMBI 1 TIIOIAAN IOBEPXHOCTEH Te

OcHoOBHOE COAECPKAHUEC yqeﬁnoro MarepuaJia

[MonsiTre 06 006bEMe Tena B mpoctpancTBe. OCHOBHBIE cBOicTBAa 00bEMOB Ten. Teopema 06
00bEéME MPSIMOYTOJBHOIO MapajuieNienunena u ciaeacTeus u3 Heé. OObeM mNUpaMUibl U
npusmbl. O0séM muMHIpA, KoHyca. O0BEM mapa u mromans chepsl. [lonoOHbIe Tena B
npoctpancTBe. COOTHOIICHHS MEXAY IUIOIMAIIMH MTOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX
ten. CeueHnst munuHApa (TMapaaienbHO W HEPIEHAMKYISIPHO OCH), CEUeHHS KOHyca
(mapannenbHOE OCHOBAaHMIO M TIPOXOMSINEe UYepe3 BEpIIMHY), CEYeHWs Iumapa.
MHororpaHHUK, OTIMCaHHBII 0KOJIO cdepsl; cdepa, BMcaHHast B MHOTOTPAaHHUK HIIH B TEJIO
BpAIIEHHSL.

3(-5)

B Tom umncae:

Jlextmst Ne48. OObEMBI U TTOMIAIN TIOBEPXHOCTEH TElL.

1

[pakTrueckoe 3anarue Ne 76. OObEMBI M IIIOMIAAN TIOBEPXHOCTEH TEJ.

2

Tema 7.5.

JBwxenne B mpoctpancTBe. CeueHus u
KOMOWHAITNH MPOCTPAHCTBEHHBIX QUTYD B
nmpodeccHOHANBHBIX 3a/1ad9ax

HpO(l)eCCPIOHaJILHO-OpPleHTHpOBaHHOB CoaepKkaHue yqeﬁﬂoro MarepuaJia

CumMeTpust B IPOCTPAHCTBE: CHMMETPHS OTHOCHUTENBHO TOYKH, NPSMOH, IIIOCKOCTH.
OJeMeHTHl CHMMETPHUH B MTUpaMUIaX, HapayjieNe e ax, MPaBIIbHBIX MHOTOTPaHHHUKAX.
CummeTpus B IpUpPONE, apXUTEKType, TEeXHHKe, B OBITY, B mpodeccuu. Vcmomp3oBaHne
JBUKECHUM B IPOCTPAHCTBE NpU pelleHuu 3a1ad. IloctpoeHne ceueHnii MHOTOIpaHHUKOB U
Ten BpameHus. Meron ciemoB. KomOmHammss Tenm BpameHWS W MHOTOTPAHHUKOB.
Hcnonp3oBanne KoMOWHANWi MHOTOTPAHHMKOB M TEN BPAlICHHS B  IPAKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4ax.

3(172)

B Tom umcie:

Jlexyus Ne49. IIpumepol cummempuii 6 npogeccuu.

~

Ipaxmuuecroe 3anamue Ne 77. [Ipumepul cummempuii 8 npogeccuu.
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Tema 7.6. OcHOBHOE coep:kaHue y4eOHOro MaTepuaJja 4 (-/-)
Pemenue 3anau. MHOrOrpaHHUKU U Tena Brluncienue BenmuuuH (JUIMHA, yroi, oObeM, IUIOLIA] b MOBEPXHOCTH) T€OMETPUYECKUX
BpaIlICHUSA ¢uryp, wucnomp3ys u3ydeHHble GopMynmsl u  MeTonel. [locTtpoeHme — cedeHuid
MHOTOTPAaHHHKOB METO/IOM CIIC/IOB, BBIIIOJIHECHHE (BBIHOCHBIX) IUIOCKHX 4YepTexedl wu3
PHUCYHKOB IIPOCTHIX 00BEMHBIX (UTyp: BUJ CBEpPXY, COOKY, CHU3Y.
B Tom yncie:
Jlexus NeS50. Pemenune 3anau. MHOrOrpaHHUKH U T€Jla BpaLECHUSL. 2
IIpaktnueckoe 3anstue Ne 78 Pemenue 3amad. MHOrOrpaHHMKM M Tejla BpallleHUs 2
(koHTpOJBHAS paboTa).
Koncyabranuu 2
IIpome:xxyTouHasi arTecTanus B GpopmMe IK3aMeHa 5
Bcero: 240
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3. YCJOBMUS PEAJIM3AIIAU OBIIIEOBPA3OBATEJIBHOM JJUCIHUIIJINHBI
3.1. MarepuajibHO-TeXHHYECKOe oOecrieyeHne

Jliis peanuzary 00pa3oBaTeNbLHOTO Mporecca (BceX BUAOB YUeOHOU JIEATEIBHOCTH) TI0
JUCLUUIUIMHE MCHOJB3YIOTCS — CIEAYIOLIME CHelUalbHble MOMEIICHUS, OCHAIICHHBbIE B
cootBeTcTBUM ¢ [Ipmnoxxenuem 8 OII CIIO:

— Kabuner Mamemamuxu.

3.2. YuyeOHo-MeTOoAMYECKOE 00ecIeueHme
3.2.1. OcHOBHBbIE eYATHbIE W/WIH IEKTPOHHbIE U3TAHUS

Jliist peanu3anuy nporpaMMbl OMOIMOTEUYHBIH (DOH]T IMEET TeYaTHbIC H/HITH JIEKTPOHHBIC
yu4eOHUKH M 00pa3oBaTeNbHBIE PECYpPCHl, AOMYIICHHbIE K HCIOJb30BAaHHIO TPHU pPeaTH3aluu
obpa3zoBarenbHbIX mporpammbl CITO Ha 6a3e 0ocCHOBHOTO 001IeT0 00pa3oBaHUs:

1. Maremaruka: aireOpa ¥ Hadaja MareMaTHMYeCKOro aHajau3a, reoMmerpus. Anredpa u
Hayasa maremarudeckoro aHammza: 10 — 11-e kmaccel: 0a30BBI M YDIyOJNEHHBIH ypPOBHH:
yuebnuk / III. A. Amumos, 0. M. Konsrun, M. B. Tkau€ra, ®énoposa. — 12-e m3x., crep. —
Mockga: IIpocsemenue, 2024. — 463 c. — ISBN 978-5-09-112136-0. — TeKcT: 37€KTPOHHBIH
// Jlaub: snekTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/408656
(mara oopamienwusi: 20.04.2025). — Pesxkum qoctyna: sl aBTOPH3. ITOJIb30BATEIICH.

2. Maremaruka: anreOpa M Hayajia MaTeMaTHYECKOTO aHaln3a, reoMeTpus. [eomerpusi:
10—11-i#1 xmaccel: 6a30BbIil U yrryonénusiid ypoau: yaeonuk / JI.C. AranacsH, b.B., K.C. [u
ap.]. — 12-e u3m., crep. — Mockaa: [Ipocsemienue, 2024. — 287 ¢. — ISBN 978-5-09-112137-
7. — Tekct: osnextponHbli // JlaHb: snekTpoHHO-OMONHMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/472934 (nara obpamenus: 20.04.2025).

3.2.2. JlonoJ HUTEIbHbIe HCTOYHUKH

1. Kpewmep, H. 11I. Maremaruka mu1st konemxeit: yaeOnoe nocooue mist CITO / H.
II. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman. - 11-e uzn., nep. u pomn. - Mocksa: FOpaiir,
2023. - 362 c. - (Ilpodeccuonanbuoe obOpazoBanue). - URL: https://urait.ru/bcode/511283. —
TekcT: 211eKTPOHHBIN.

2. Mertoanyeckne yka3aHHMsl K MPAKTHUECKUM 3aHATUSAM MO y4eOHOW AMCLUIUINHE

OVY/l.03 Maremaruka mo crneuudanbHocTd 15.02.17 MoHTax, TeXHHYECKOe OOCTyKHMBaHUE,
DKCIUTyaTallsi U PEMOHT TMPOMBIIUIEHHOTO 00OpymoBaHus (IO OTpacisM), OYHOM (HOpMBI
oOyuenus. Yacts 1/coct. O.B. ObockanoBa; TIOMEHCKMI UHAYCTPUATIBHBIM YHUBEPCUTET. — 1-€
u3n.— Tromens: M3natensckuii nentp bUK, TNV, 2024 — 32 c.

3. Meroanueckue ykazaHusl K MPAKTHUECKUM 3aHITHAM 10 YIEOHOW MHCIUTUINHE
OV .03 Marematuka mo crnenuaibHocTH 15.02.17 MoHTax, TeXHHYECKOe OOCIyXHBaHUE,
DKCIUTyaTallsi U PEMOHT TMPOMBIIUIEHHOTO 000pyAoBaHUs (IO OTpacisiM), O4YHOH (opmbl
oOyuenus. Yactp 2/coct. O.B. O60ckanoBa; TIOMEHCKUI MHAYCTpHATIBHBINA YHUBEPCUTET. — 1-€
u3n.— Tiomenb: M3natensckuii nentp bUK, TNV, 2024 — 24 c.

4, Meronudeckue ykazaHHs K MPAKTHUYECKUM 3aHITUSM IO y4eOHON MUCUUILIINHE
OV .03 Marematuka mo crneruaibHocTH 15.02.17 MoHTax, TeXHHYECKOe OOCIyXHBaHUE,
AKCIUTyaTallsi U PEMOHT IMPOMBIIUIEHHOTO 00OpynoBaHUs (IO OTpacisM), OYHOM (HOpMBI
oOyuenus. Yacts 3/coct. O.B. Obockanosa; TioMeHCKHI UHAYCTpUAIbHBI YHUBEPCUTET. — 1-€
m3a.— Tromens: U3narensckuit nentp bUK, TNV, 2025 — 48 c.
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5. Meroandeckue ykazaHus K MPAKTHUYECKUM 3aHITHAM 10 YYEOHOW MHCIUILINHE
OVY/1.03 Maremaruka mo creuuanbHocTd 15.02.17 MoHTax, TeXHHYECKOEe OOCTy)KHUBaHUE,
IKCIUTyaTallsi U PEMOHT MPOMBIIUICHHOTO 00OpymoBaHusi (IO OTpacisM), OYHOH (hopmbl
oOyuenns. Yactp 4/coct. O.B. O60ckanoBa; TIOMEHCKUI MHAYCTPHATILHBINA YHUBEPCUTET. — 1-€
u3a.— Tiomenb: M3natensckuii nentp bUK, TUY, 2025 —42 c.

6. Meronudeckue yka3aHUs K MPAKTHYECKUM 3aHITHSIM IO y4EeOHOU MMCHUILINHE
OVY /.03 Marematuka mo crnenuaibHocTH 15.02.17 MoHTaX, TEXHHUYECKOE OOCITY>XKHBaHHE,
SKCIUTyaTalldss ¥ PEMOHT MPOMBIIUICHHOTO 000pyaoBaHUs (1O OTpacisiM), OYHOU (HOPMBI
o0ydenus. Yacte 5 / coct. O.B. O6ockanosa; TroMeHCKHIT HHAYCTpUATBHBIA YHUBEPCUTET. — 1-¢

u3a.— Tromenb: M3natensckuii nentp bUK, TV, 2025 — 26 c.

7. Poccuiickas

AJIEKTPOHHAS

HIKOJIa:  TOCYJapCTBEHHAs

oOpa3oBarenbHas

mwiatdopma. — Mocksa, 2025. —URL.: http://resh.edu.ru (nara o6pamienus 20.04.2025).

4. KOHTPOJIb 1 OHEHKA PE3VJIBTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBHOM JUCHUILJIMHBI

KoHTposmib M oOIleHKa pacKpbIBalOTCSI 4YEpe3 pe3ysbTarhl,
IpUOOpEeTEHHbIE O0YyYalOIMMUCA YMEHHUS,

npoQeCCUOHATBHBIX KOMITETCHIIHH.

YCBOCHHBIE 3HAHUS U
HampaBlieHHbIe Ha (OpMHpOBaHHE OOIIMX U

Pesynbrarer 00yuenus

TToka3aTenu oeHKH

Tur orleHOYHBIX

(Bmamets, ymets, OK, 11K) MCpOTpHATHH
AJire6pa U HaYaJ1a MaTEeMATHYECKOr0 aHAJIM3a:
1) Umnciaa v BEIYUCTEHHSI: - ONepUpyeT MOHATUSMU: paluoHanbHOe | TecTupoBaHUe
- OTIEPUPOBATH HNOHATHSMU: | U NeMCTBUTEIBHOE gucio, | [Ipakrnueckue
pauroHaNbHOE U IEHCTBUTENBLHOE YHCIIO, | OOBIKHOBEHHAass M JecATHYHas ApoOb, | paboTHI
OOBIKHOBEHHAs] M JIECSATHYHAs JPO0b, | MPOIECHTHI, KonrtponbHbie
MPOIICHTHI; - BBITIOJIHSIET apu(METHUECKUE OTlepaluy | paboThl
- BBIIOJIHATH apu(METHUECKUE OIEpalliy | ¢ PALMOHANBHBIMU M JICHCTBUTENbHBIMH | Pa3zHOypOBHEBEIE
C PalMOHAILHBIMU ¥ JICHCTBUTEIHHBIMU | YUCIIAMU; 3aJJaHHs
YUCIIaMU; - BBITIOJTHSIET npubnmxkenusie | Paznen 1, temsr 1.1,
- BEITIOJTHSITH MPHUOKEHHBIE | BBIYHCIICHUS, WCTIONB3YS mpasuna | 1.2,1.3,1.4
BBIYHCIICHUS, UCIIOJIB3YSl  TIpaBWJjIa | OKPYIJICHHS, [eNlaTh NPUKUAKY U OLCHKY

OKpYIJICHMS, JIeJIaTh NPUKUIKY U OLIEHKY
pe3yJibTaTa BEIUUCIICHU;

- OIEPUPOBATh NOHITUSIMU: HAaTypaIbHOE,
LIEJI0€ 4YMCJIO, MCIOJIb30BaTh ITPU3HAKU
JEIUMOCTH LIEJbIX YMCEI, PA3NOKECHUE
Yycjaa Ha NPOCTbIE MHOXKHUTEIW s
pelIeHus 3a1a4;

OK 01, OK 04, OK 06

pe3yJibTara BEIUMCIICHU;

- ONEpUpYyEeT NOHATHUAMU: HaTypajibHOE,
LIEJI0O€ YHCIO, HUCHOIb30BaTh MNPU3IHAKU
JIEJIMMOCTH LIEJIBIX YHCEJ, Pa3JIOKECHHE
yucja Ha HOPOCTBIC MHOXUTCIU I
pelIeHus 3a1ay;
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- ONEpUpOBaTh IOHATHAMM: CTENEHb C | - ONEpUpYEeT MOHATUAMM: cTeneHb c | TectuposaHue
LEeNbIM  IIOKa3aresieM,  CTaHJapTHas | LENbIM  IIOKas3aTeleM,  CTaHJIapTHas | YCTHBIN OIpoc
¢dopma 3amucH JeHCTBUTENBHOrO 4Kcia, | GopMma 3amucu IeicTBUTENbHOTO umcha, | [IpakTuueckue
KOPEHb HaTypaJbHOU CTENEHH, | KOpEHb HaTypaJbHOU CTeTleHH, | paboThI
UCIIOJIB30BaTh  MOAXOASLIYI0  (hopMy | MCIONB30BaTh  HOAXOIAIyH0  (opmy | Beimonnenue
3allUCH  JEHCTBUTENBHBIX YHCET JJd | 3alMCH  ACWCTBUTENBHBIX YHCEN AJsl | SK3aMEHAlMOHHOTO
pelieHuss  MpakTHYeCKWX  3ahady W | pelleHHs  TpakTHYeCKWX  3a7ad U | TecTa
IPEICTaBICHNUs JaHHBIX; NPEICTABICHNUS JaHHBIX; KonrtponbHeie
- OIepupoBaTh IOHATHEM: CTENEHb C | - OIEpPUPYeT MOHATUEM: CTEHEeHb C | paboThI
paloHaIbHBIM MOKa3aTesieM; | pallMOHAIBHBIM MTOKA3aTeIeM; Pa3noypoBHeBbIe
OMepHUpoBaTh TOHATHAMHU: JIOTapudM | - ONepupyeT NOHATHAMHU: Jorapudm | 3amaHus
9Hucia, JAECATUYHBIE W HATypalbHBIC | UMCNA, JAECATHYHBIE W HaTypanbHble | Pasmen 3, temsr 3.1 —
JorapuQMmel; JorapuQMmsl; 3.8
OK 04
- OIepUpoBaTh IOHATHAMM: CHHYC, | - ONEpUpPYeT  IMOHATUSAMHU:  CHHYC, | [IpakTuueckue
KOCHHYC M TQHT€HC IIPOM3BOJILHOTO YIVIA, | KOCHHYC U TAHTCHC IPOM3BOJIBHOTO YIJa, | paboTh
WCIIOJIB30BaTh 3alllUCh IPOU3BOJBHOIO | MCIOJIB30BaTh 3allHUCh MPOU3BOJILHOrO | BrlmomHeHune
yria yepes oOpatHble | yria gyepes oOpaTHbIE | SK3aMEHAIMOHHOTO
TpUTOHOMETpHUYEcKue PpyHKUNY; TPUTOHOMETpPUUECKUE (QYHKLNY; TecTa
OK 04 Kontponbubie
paboThI
PasnoypoBHeBbIe
3aJaHus
Paznen 2, Tembr 2.1 —
2.6
2) YpaBHeHMsl 1 HEPAaBEHCTBA: - ONEpUpyeT MOHATHAMHU: TOXKIAECTBO, | [IpakTHueckue
- ONepupoBaTh MOHATHUSAMH: TOXJIECTBO, | YpaBHEHUE, HEPaBEHCTBO, nesoe, | paboThl
ypaBHEHUeE, HEPaBEHCTBO, 1eNnoe, | palMoHaIbHOE, vppaioHaibHoe | Beimonnenue
pannoHaIbHOE, UppauroHaiIbHOE | ypaBHEHUE, HEPaBEHCTBO, | 3K3aMEHAL[IOHHOTO
YpaBHEHHE, HEPaBEHCTBO, | TPUTOHOMETPUUIECKOE yPaBHEHUE; TecTa
TPUTOHOMETPUUIECKOE YPABHEHHUE; KonTponbHbie
OK 01, OK 02, OK 03 paboThI
Pa3zHoypoBHeBbIe
3aJIaHus
Paznen 2, tembr 2.1 —
2.6
Pasnen 3, temur 3.1 —
3.8
- BBITOJIHSATD npeoOpa3oBaHus | - BBITOJTHSIET npeobpaszoBanus | TectupoBaHue
TPUTOHOMETPUYECKUX  BBIDAKEHUH M | TPUTOHOMETPHYECKHX  BbIpakeHui U | [Ipakrnueckue
pemars TPUTOHOMETPUYECKHE | PeliaTh TPUTOHOMETPHYECKHE | PabOTHI
YpaBHEHUS; ypaBHEHUS; Brmonnenne
- HaxoAWTh PpEIICHUS MPOCTEHIIMX | - HAXOAWT  PEIIeHHs  MPOCTEHIIHNX | SK3aMEHALMOHHOTO
TPUTOHOMETPHUYECKIX HEPABEHCTB; TPUTOHOMETPHUYECKIX HEPABEHCTB; TecTa
OK 01, OK 02, OK 03 KonTtponbHbIE
paboThI
Pa3noypoBHeBbIe
3a/IaHus

Pasnen 2, tembr 2.1 —
2.6

- TPUMEHATH CBOWCTBA CTENEHW JJs | - NPHUMEHSET CBOMCTBa cTemeHn ans | TectupoBaHue
npeoOpazoBaHUs BBIpQXEHH, | Tpeobpa3oBaHus BBIpaKeHHH, onepupyet | [IpakTrueckue
OIIEPUPOBATH MOHATHSAMU: | TIOHATHUSAMH: MOKA3aTeNIbHOE YpaBHEHHE U | PaOOTHI
[IOKAa3aTeJIbHOE ypaBHEHHUE U | HEPAaBEHCTBO, pEIIaeT OCHOBHBIE THIHI | BrimonHeHue
HEPABEHCTBO, PELIATh OCHOBHBIE THIIbI | IIOKA3aTEIbHBIX ypaBHEHUI U | SK3aMEHALMOHHOTO
II0KAa3aTeJIbHbIX YpaBHEHUI U | HEpaBEHCTB; TeCTa
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HEpaBEHCTB
OK 01, OK 02, OK 03

KonTponbHbie
paboThI
PasnoypoBHeBbIE
3aJlaHus

Pasnen 3, temsr 3.1 —
3.8

- BBITIOHATH npeoOpa3oBaHus | - BBITIOHSIET npeoOpaszoBanus | TecTupoBaHue
BBIP@)KEHUH, COAEpKaIUX Jorapu(Mel, | BRIpaXEHUH, comepkamux Jjorapudmel, | [Ipaktuueckue
OIIepUpPOBATh MOHATHSIMU: | ONIEPUPYET MOHATHSMU: | pabOThI
JorapuPMHUIECKOE ypaBHEHUE U | JorapugMuiecKoe ypaBHEHUE u | Beimonnenue
HEPAaBEHCTBO, pEIlIaThb OCHOBHBIE THIIbI | HEPABEHCTBO, PEIIAET OCHOBHBIE THIIBI | SK3aMEHALMOHHOTO
JIOrapuPpMUYECKUX YpaBHEHUI U | torapuMUIECKUX YpaBHEHUI U | TecTa
HEPABEHCTB; HEPABEHCTB; KonTponsHbIe
OK 01, OK 02, OK 03 paboThI
PasnoypoBHeBbIE
3alaHus
Pasnen 3, temnr 3.1 —
3.8
- omepupyeT mnoHATHAMH: cucTteMa | [IpakTnueckue
- ONEepUpPOBaTh MOHATUSAMH: CHUCTEMa | JMHEHHBIX ypPaBHEHUIl W ee peleHue, | paboTbl
JINHEUHBIX YPABHEHUH M €€ peIIeHUE, | UCIOJIb3YET CHUCTEMY JIMHENHBIX | Boinonnenue
HCIIOIB30BATh CHUCTEMY  JIMHEHHBIX | YPaBHEHUH U1 PEIICHUS MPAKTHYECKUX | SK3aMEHALMOHHOTO
YpPaBHEHUH U1 pelleHHs NpaKTUYECKUX | 3aiad; TecTa
3ajad; - HaxOJUT pelleHus npocTtedmmx cucreM | KoHTponbHbIe
- HaxOJWUTh pelIeHUus MPOCTEHINUX | U COBOKYIHOCTEH palMoHAaTIbHBIX | pabOTHI
CHCTEM U COBOKYITHOCTEH pallMOHANbHBIX | YPABHEHUU U HEPABEHCTB PasnoypoBHeBbIe
ypaBHEHUI U HEPABEHCTB; 3aJlaHus

OK 02

Pasnen 3, temnr 3.1 —
3.8

- IPUMEHATh ypaBHEHUS U HEPaBEHCTBA
JUIS pelIeHUs] MaTeMaTHYecKuX 3ajad
3a/lad U3 Pa3UYHbIX OOJacTeld HayKu |
peasbHOM JKU3HU;

- MOJAENTUPOBAaTh peallbHble CHUTYyallud Ha
SI3BIKE AJTE€OPBl, COCTABISITH BBIPAKEHHUS,
YpaBHEHHSI, HEPAaBEHCTBA II0 YCIJIOBHIO

3aJa4yd,  UCCJIEAOBaTh  MOCTPOCHHBIC
MOZIeId C UCIOJb30BAHUEM  allapara
anreOpsr;
OK 02

- BBINOJIHSET NPeoOpa30BaHUsl LEJBIX,
palMOHAJBHBIX W HMPPALUOHAIBHBIX
BBIPOKEHUA W pEIIaeT OCHOBHBIE THUIIBI

LIETIBIX, paLMOHAIBHBIX u
HppALMOHAIILHBIX YPaBHEHUI u
HEPABEHCTB;

- IpUMEHSET ypaBHEHHUS M HEpPaBEHCTBA
JUIS pelIeHUs] MaTeMaTHYecKuX 3ajad U
3a/lad U3 Pa3NUYHBIX OoOjacTeldl HayKu H
peabHOM KU3HY;

[IpakTuueckue
padoThI
Brinonuenue
9K3aMEHALlMOHHOTO
TecTa
KonTponbHbie
paboThI
Pa3noypoBHeBbIE
3aJIaHus

Paznen 3, remur 3.1 —
3.8

3) ®ynkuum v rpapukm:

- ONEepUpPOBATH MOHATHSIMHU: (PYHKIHSA,
crocoObl  3amaHus  (QyHKIUH, 00IacTh
OlpeielieHNss W MHOXKECTBO 3HAYCHHI
byHkiuy, rpaduK (GYHKIUH, B3aUMHO
oOpaTtHble QyHKIHH;

- ONEpUPOBATH MOHATHAMH: YETHOCTH U
HEYETHOCTh (DYHKIWH, HYIU (QYHKIUH,
MPOMEXKYTKH 3HAKOMIOCTOSTHCTBA;

- CTPOUTH U YUTaTh rpaduKu JTUHEHHOU

GyHKUMHM,  KBaApPaTUYHOW  (PYHKIIUH,
CTeTIeHHOH  (YHKIMU € LENbIM
MIOKa3aTeNeM;

- OIepupoBaTh MOHSATHAMU:

nepuonndeckas (QyHKIWSA, TPOMEXKYTKH
MOHOTOHHOCTH (dhyHKIHH, TOYKHU

- OlepupyerT TMOHATUSAMHU: (DYHKIHS,
crocoObl  3afaHusi (QYHKIWH, 00JacTh
ONpelesIeHUsT M MHOXECTBO 3HAYeHUH
¢yskn, rpaduk QYHKOAWA, B3aWMHO
obparHble QyHKIHH;

- OmepupyeT NOHATHAMHU: UYETHOCTb H
HEYETHOCTb (YHKUWH, HYIU (QYHKIIUH,
MPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

- CTPOUT W YHUTaeT rpaduKu JTHHEHHON

¢yHKUMHM,  KBagpaTW4YHOW  (yHKIMH,
CTETIEHHOH  (QYHKUMHM  C  LEJbIM
HOKa3aTeseM;

- OIepUpyeT MOHATUAMU: MEPUOANYECKAS
(GYHKIUS, MPOMEXYTKM MOHOTOHHOCTH
(GYHKIIUHM, TOYKH JKCTpeMyMma (YHKIIUH,
HauOonplIee M HAaWMEHBIEe 3HAYCHHS

IIpaxTHueckue
padoThI
Brimonnenue
9K3aMEHAIMOHHOTO
TecTa

KonTponbsHbie
paboThI
PasnoypoBHeBBIE
3aJaHus

Pazgen 2, temer 2.1 —
2.6

Pasnen 3, temer 3.1 —
3.8

Pasnen 4, tembr 4.4 —
4.7
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sKcTpeMyMa (yHKIMH, HauOoibIee |
HauMEHbIIee 3Ha4eHWs (YHKIMH Ha
IIPOMEXKYTKE, MCIONb30BaTb WX I
uccrnenoBanusi  (QyHKUWHW,  3aJaHHOU
rpadpuKoM;

- OIepupoBaTh MOHATHAMHU: TpaduKu
MOKa3aTeNbHON, JIOrapUPMHUUYECKOH U
TPUTOHOMETPUIECKUX ¢byHKLMi,
n3o0paxkarp MX HAa  KOOPAMHATHOU
IJIOCKOCTH U MCIIONB30BaTh JJIs PELLICHUS
YPaBHEHUH U HEPABEHCTB;

- um300paxaTb Ha  KOOPIWHATHOM
TUIOCKOCTH rpaduku JTUHEHHBIX
YpaBHEHHH W UCMONB30BaTh WX IS
pemreHus CUCTEMBI JTMHEHHBIX
YpaBHEHU;

OK 01, OK 04

(hyHKIIMM Ha TIPOMEXKYTKE, UCTIONB3YET MX
JUIL HMCCIIeIOBaHUsT (DYHKIWH, 3aJaHHON
rpaduKoMm;

- ONepUpyeT MOHATHAMU: TpaduKu
MOKa3aTeNbHOM, JiorapuMHUYecKol u
TPUTOHOMETPUIECKIX (hyHKIIHIA,
n3o0paxkaTb HMX Ha  KOOPAWHATHOH
IDIOCKOCTH M UCTIOJIB30BATh IS PEIICHUS
YpaBHEHUI U HEPABECHCTB;

- u300paxaTb Ha  KOOPOMHATHOM
IIJIOCKOCTH rpaduKu JIMHENHBIX
YPaBHEHHH W HCIONB30BaThb MX UL
peuieHus CUCTEMBI JIMHENHBIX
YPaBHEHU;

- ucnonb3yer rpaduku QyHKuwid ans | [IpakTuyeckue
- WCTONB30BaTh Tpadukd (QYHKIUN U1 | pelIeHUs YpaBHEHU; paboThI
peLIeHUs] YpaBHEHUN; - ucnonb3yer rpaduku QyHKOMHA ans | Beimonnenue
- HWCIONB30BaTh rpaduku (QYHKIUH Ui | MCCIETOBaHUS MIPOLIECCOB U | DK3aMEHAIlMOHHOTO
HCCIICIOBAHUS IPOLIECCOB 1 | 3aBUCHUMOCTEH MNpH pEIICHUH 33Jad U3 | TecTa
3aBUCUMOCTEH NpPH PELICHUH 3ajad W3 | APYTHX y4eOHbBIX MpenMeToB U peanbHoil | KoHnTponbHble
JPYTruX Y4eOHBIX MPEIMETOB U PEajbHOM | JKU3HH, BbIpaxkaeT tdhopmynamu | paboTh
KU3HH, BBIPAXKaTh ¢dbopMynaMu | 3aBUCUMOCTH MEKAY BEIMUNHAMUY; Pa3znoypoBHeBbIe
3aBHCUMOCTH MEXXIY BeTUUNHAMU; - ucnonb3yer rpaduku (QyHKIMHA A7 | 3amaHMA
- UCTOJb30BaTh Tpaduku (QYHKIUN IJIS | UCCIICIOBAHHS MIPOLIECCOB u | Pazgen 2, Temsr 2.1 —
WCCIIEIOBAHUS MIPOLIECCOB U | 3aBUCUMOCTEH W3 Jpyrux ydeOHbIX | 2.6
3aBUCHUMOCTEH W3 JPYrUX Y4YeOHBIX | IUCITUILINH. Pasnen 3, Temsr 3.1 —
JUCILIUTLUINH. 3.8
OK 01, OK 02, OK 04 Pasnen 4, tembr 4.1 —

4.10

4) Hauana MaTeMAaTHYeCKOro TectupoBanne
aHaJIM3a: - oTepupyer nousTusiMu: | [IpakTuueckue
- OTIepUpPOBAThH MOHSITUSMU: | TIOCJIEJI0BATENbHOCTD, apuMeTHIecKas u | paboThI
MOCJIeI0BaTEIbHOCTD, apU(PMETHUECKasi U | TeOMETPHUECKasl IPOTPECCUH; Brinonnenue
reoMeTpudecKas Mporpeccuy; - OmepupyeT TMOHSTUSMH: OCCKOHEYHO | DK3aMEHaIMOHHOTO
- ONepHpOBaTh MOHATHAMHU: OSCKOHEYHO | yOBIBaroIias reoMeTpuueckas | TecTta
yObIBaro1Iast reoMeTpuieckas | Iporpeccus, cymma Oeckoneuno | KoHrposbHbIe
nporpeccus, cymMMma 0eCKOHEUHO | yObIBaroLIeH reoMeTPUYECKOH | paboThI
yObIBarOIIIEH TEOMETPUUECKOH | MPOTrPECCUU; 3agaeT | PazHoypoBHEBBIE
MIpOrpeccuu; 3aJaBarh | MOCJIEA0BATEILHOCTH pa3IMYHBIMU | 3aJaHUS
[OCJEeI0BaTEeIbHOCTU Pa3IUYHBIMA | CIIOCOOAMU; Pasnen 4, Temsr 4.1
crocobamu; - WCIIOJIB3yeT CBOICTBa
- HCIMOJIB30BaTh CBOWCTBA | MOCJIEIOBATENBLHOCTEW U MPOTrpeccUil s

MOCJIEIOBATEILHOCTEH M IPOTpeccuii s
pellieHus peaNbHBIX 3a7a4 MPUKIATHOTO
XapakTepa;

OK 06

pelieHus peasIbHBIX 3a/ad MPHUKIAJIHOTO
Xapakrepa;
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- OIEPUPOBATH TIOHATHUSIMH: HETPEPhIBHASL
dhyHKITHSA, TIPOU3BOTHAS dhyHKITHH,
HCIIONh30BAaTh TreOMETPUYCCKHIA u
(M3UYECKU CMBICT TPOM3BOAHON IS
peleHus 3a1a4;

- HaXOAWThH MPOU3BOIHBIC TEMECHTAPHBIX

(yHKIMIHA,  BBIYUCIATH  MPOU3BOIHBIC
CYMMBI, [IPOU3BEACHHMS, JaCTHOIO
(byHKIHT;

- WCMOJIb30BaTh  TPOW3BOAHYIO  JJIs
HCCIIEIOBAaHMS byHKIIH Ha
MOHOTOHHOCTE 51 IKCTPEMYMBI,

MPUMEHSITh PE3yJAbTaThl UCCICAOBAHUS K
MOCTPOEHHIO TPaUKOB;

- WUCIONB30BAaTh  NPOM3BOAHYIO  JUIA
HAaXOKJICHHUS HAWIy4ylIero pEHIeHUs B
MNpUKIIaJHBIX, B TOM 4YHUCJIC COLMAJIbLHO-
HKOHOMHUYECKHX, 33/1a4ax;

OK 01, OK 04, OK 07

- ONepHpyeT MOHATHUSAMH: HETpephIBHAS
byHKIU, MIPOU3BOIHAS byHKIUH,
HCTIONbB3YeT reOMETPHUYCCKHH u
(hM3UIEeCKUH CMBICT TIPOM3BOAHON IS
penIeHus 3aaadg;

- HAXOAWUT TPOU3BOAHBIC BIEMEHTapHBIX

GyHKOMH,  BBIYUCIATE  HPOW3BOAHBIC
CYMMEBI, NPON3BEICHNS, JaCTHOTO
(hyHKIHIL;

- HCIOJB3YeT  MPOU3BOAHYIO  JUIA
UCCIIEIOBAHUS byHKIIN Ha
MOHOTOHHOCTb u 9KCTPEMYMBI,

MIPUMEHSICT PE3YNIBTaThl UCCIICAOBAHUS K
MTOCTPOCHHIO TPA(YHUKOB;

- WCHOJB3yeT  MPOU3BOAHYIO  JUIS
HaXOKACHHUA HAWITYy4YlIICro pCeHICHUSA B
MPUKIAJHBIX, B TOM YHCJE COIUAIBHO-
9KOHOMHUECKHX, 3a/1a4axX;

TectupoBanue
YcTHBIN onpoc
IIpaxTHueckue
paboThI
Brinonuenue
9K3aMEHAIMOHHOTO
TecTa
KonTponbHbie
paboThI
Pa3znoypoBHeBbIE
3a/1aHUs

Pasnen 4, tembr 4.1 —
4.7

- OIepHupoOBaTH IIOHATUSAMU:
nepBooOpa3Has M HWHTErpaj, MOHUMATh
TEOMETPUIECKUI W (PU3UUECKUI CMBICTT

HHTETpaa;
- HaXOJIUTh epBOOOpPA3HBIC
SNIEMEHTApHBIX  (QYHKIMHA, BBIYHCIATH
uHTerpan  no  Qopmynme  HeroToHa-
Jletibuua;

- pfuiatb MNPHUKIAAHBIE 3aJadd, B TOM

YHCJIE  CONMAIBHO-9KOHOMHUYECKOTO |
(Gu3nUecKoro  xapakrepa, CpeACTBaMHU
MaTeMaTH4eCKOro aHaIn3a

OK 01, OK 07

- ONEepUpYeT MOHATUSIMHE: MEpPBOOOpazHast
W WHTETpaJ, MOHUMAeT I'eOMETPHUYCCKHUN
1 GU3MUECKUI CMBICI HHTEIpaa;

- HaXOIUT nepBooOpa3HbIe
ANIEMEHTAPHBIX ~ (QYHKIHMH, BBIYUCISET
uHTeTpan 1o  ¢opmyne  HproToHa-
JleiOnuma;

- pemaeT NpUKIaAHbIE 3aayd, B TOM
Yuciae  COLUAIBHO-?KOHOMHYECKOTO U
(u3MUecKoro  xapaxtepa, CpeIcTBaMH
MaTeMaTU4eCKOro aHaJIn3a;

IIpaxTHueckue
paboThI
Brinonuenue
9K3aMEHALMOHHOTO
TecTa
KontponbHbie
paboTsI
Pa3znoypoBHeBbIE
3aJlaHus

Paznen 4, temur 4.8 —
4.10

5) MHo:kecTBa M JIOTHKA:

- ONepupoBaTh MOHATHUSIMHU: MHOXKECTBO,
oreparuu HaJ MHOXXE€CTBaMU;
HCIIONb30BAaTh TEOPETHKO-
MHOKECTBEHHBII armapar Jjisi OIMUCaHUs
peambHBIX TPOIECCOB W SIBICHUH, IPHU
pelieHnr 3ajad W3 JIPYTUX Y4eOHBIX
MIPEIMETOB;

- OII€pHUPOBATh MOHATUAMU: ONIPCACIICHUC,
TeopeMa, CIIe/ICTBUE, T0Ka3aTeIbCTBO.

- Onepupyer MOHITUSAMHU: MHOXECTBO,

orepanunu Hal MHOXXCCTBAMU,
HCIOJIB3YCT TCEOPCTUKO-MHOKE CTBCHHBIN
armapar JUIA OITMCaHHUsA PpCaIbHbIX

IPOLIECCOB U SIBJICHUM, IIPU PELICHUH
3aja4 U3 APYrux yueOHBIX IPEIMETOB;
- ONIEpUPYET IOHATUSMU: OINPEIEICHUE,
TeOpeMa, CIECICTBUE, TOKA3aTEIbCTBO.

TectupoBanue
IIpaxTHueckue
paboThI
Brinonnenue
9K3aMEHALMOHHOTO
TecTa
KontponbHbie
padoThI
Pa3znoypoBHeBbIE
3aJaHus
Pasnensr 1 -7

TI'eomerpust

- ONepupoBaTh TMOHATHUSAMHU: TOYKA, | - OMEPUPYET MOHATUSIMU: TOUKA, NpsAmMas, | TecTupoBaHue
npsAMasi, INIOCKOCTh; IUIOCKOCTB; VYeTHBIi ompoc

- NPUMEHATHh AKCHOMBI CTEPEOMETPUM U | - MPUMEHSIET aKCHUOMBI cTepeoMeTpuu U | Jukrant
CIEACTBUS M3 HUX I[PU PEUIEHUHU | CIEACTBUS W3 HUX Tnpu peweHuu | [lpaktudeckue
TEOMETPUUECKUX 3aad; TEOMETPUUECKUX 3a7a4; paboThI

- OIIEpUpPOBaTh MOHATUSMU: | - onepupyer MOHATHAMU: | BpINogHEeHNE
MapaJlIETbHOCTh U MEPIEHANKYISIPHOCTD | NApauIeIbHOCTh M MEPHEHAUKYISIPHOCTh | SK3aMEHAIMOHHOTO
NPAMBIX U TJIOCKOCTEN; MPAMBIX U TJIOCKOCTEN; TecTa

- KJIACCU(UIIMPOBATH B3aUMHOE | - KJIACCU(UITIPYET B3aumMHoe | KoHTponbHbie
PACITOJIOKEHNE TIPSMBIX M IIOCKOCTEH B | PACIIOIOKEHHE MPSMBIX M INIOCKOCTEH B | pabOTHI
MPOCTPAHCTBRE; MPOCTPAHCTBRE; Pa3zHoypoBHeBbIE
- ONEpUPOBATH MOHSATUSIMU: NBYTPAHHBINA | - ONEPUPYET NOHITHSIMU: JBYTPAHHBIN | 3aaHUs
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yroj, TpaHu JBYIPaHHOTO ymia, pedpo

yroj, TPaHW [BYTPAHHOTO yIia, pedpo

Paznen 6, tembl 6.1 —

JIBYIPAaHHOIO yIa, JHUHEHWHBIM yroj | AByrpaHHOTO yIja, JHUHEHHBIH yroa | 6.7
JIBYIDAaHHOTO yIJIa, TpajgyCcHas Mepa | IByrpaHHOTO yIvla, TpajaycHas Mepa

JIBYTPAaHHOTO yIJIa; JIBYTPAaHHOTO yTIJia;

OK 01, OK 05

- OTIepUPOBAThH MOHATUSAMU: | - ONIEPUPYET MOHSATUSIMH: MHOTOTPAHHUK, | Y CTHBIN OIPOC
MHOT'OI'PaHHUK, BBITYKJIBIN U | BBITYKJIBII u HeBBITYKJIbIA | [IpakTHueckue
HEBBIITYKJIBIA MHOTOTPaHHHUK, 3J€MEHTHl | MHOTOTPaHHUK, JIIEMEHTHI | PabOTHI
MHOTOTPaHHUKA, MPAaBWIbHBIA | MHOTOTPAHHUKA, MpaBWIbHBINA | BeimoaHeHue
MHOTOTPaHHUK; MHOTOTPaHHUK; 9K3aMEHALMOHHOTO
- pacrio3HaBaTb ~ OCHOBHBIE  BHJIBI | - pacmo3Haer OCHOBHBIE BUJBI | TeCTa
MHOTOTPAaHHUKOB (MMpaMyja, TpU3Ma, | MHOTOTPAaHHUKOB (mupamuja, npusMa, | KoHTpoiasHbIe
MPSMOYTONBHBIN Tapajuiesenune], Ky0); | IpsSMOYyTroJbHBIIN MapajuieNenumea, Ky0); | padoTsl

- KIaccCuGUIMPOBATE MHOTOTPAHHWKH, | -  KIacCH(UIUPYyeT  MHOTOTpaHHHKH, | PasHOypoBHEBBIE
BEIOHMpasi OCHOBaHUS JUIA KJIaCCU(UKAIIUH | BBIOMpAas OCHOBAaHUS IS KIaCCU(UKAIINH | 3aaHUS

(BBITYKJTBIE " HEBBIMTYKITbIE
MHOTOTPaHHUKH, MpaBIIbHEIC
MHOTOTPaHHHUKH, TPSMbIE W HAaKJIOHHbIE
MIPU3MBI, TapasIesIeUuIe Ibl);

OK 01, OK 03

(BBITIYKJIBIE u HEBBIMTYKIIbIE
MHOTOT'PaHHHKH, NpaBHJIbHEIC
MHOTOTPaHHUKH, TPSMbIE W HAKJIOHHbIC
MIPU3MBI, ITapaiesIenune Ibl);

Pasnen 7, rembr 7.1 —
7.6

- ONepUpOBaTh TMOHATHAMHU: CEKyIas
IUIOCKOCTh, CEUCHHE MHOTOIPAaHHHKOB;

- OOBSICHATH TNPHHLUUIBI TTOCTPOCHUS
CEYCHUM, HCHONB3ys METOI  CIIENOB;
CTPOWTH  CEYEHHS  MHOTOTPAHHUKOB
METOIOM CIJIC/IOB, BBITOJTHSTh
(BBIHOCHBIE)  IIJIOCKHE  YEepTeXH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (QUTYP:
BUJ CBEPXY, COOKY, CHU3Y;

- omepupyer IHOHSTHUSAMH:  CeKyllas
IUIOCKOCTh, CEUCHHE MHOTOIPAaHHHUKOB;

- OOBSICHSET MPHUHIUIBI [MOCTPOCHUS
CCUCHMH, HCIONB3Ysl METOJ CIIENOB;
CTPOUT CEUCHHUS MHOTOTPaHHUKOB
METOZIOM CJIE/IOB, BBITOJTHSIET
(BBIHOCHBIE)  TIJIOCKHE  YEepPTeXXH U3
PUCYHKOB TPOCTHIX OOBEMHBIX (QUIYp:
BUJI CBEPXY, COOKY, CHU3Y;

[IpakTuueckue
paboThI
Brinonuenue
9K3aMEHAalMOHHOTO
TecTa
KonTponbHbie
padoThI
Pa3noypoBHeBbIE
3aJIaHus

Pasnen 7, temer 7.1,

OK 01, OK 03
’ 7.3,7.6

- pemaer 3amaud  Ha HaxoxzaeHue | [Ipakruueckue
- pemarh 3ajJadd HAa HAXOXKICHHUE

TreOMETPHUYECKUX BEIHMYUH MO 00pastam | paboThl
reOMETPUUYECKUX BEJIMYMH 10 00pa3umam

WIH aITOpUTMaM, MPHUMEHsIsI W3BECTHhIE | BeImonHneHue
WIH QITOpPUTMaM, TPHMEHSST M3BECTHBIC

AQHAJUTUYECKHE METOABl MpPHU PEHICHUH | HK3aMEHALMOHHOTO
AQHATUTUYECKHE METOIbl TMPH PEUICHUU

CTaHJApPTHBIX MaTeMaTHYECKHX 3ajiad Ha | TecTa
CTaHJAPTHBIX MaTeMaTHYECKUX 3ajady Ha

BBIYHCIICHHE YIJIOB Mexay | KontponbHbie
BBIYUCIICHHE YIJIOB MEXITY

CKPELIMBAIOIIMMUCS TPSMBIMH, MEXAy | paboThI
CKPEIIMBAIOIINMUCS TPSIMBIMHU, MEXKIY o

o OpsSMOM M IUIOCKOCTBIO,  Mexay | PasHoypoBHeBbIe

OpAMOM M IUIOCKOCTBIO,  MEXAY

TUTOCKOCTSIMH, JIBYTPaHHBIX YIJIOB; 3aJJaHHs
IJIOCKOCTSIMHM, ABYTPaHHBIX YIJIOB; Paznen 7, remsr 7.1
OK 02, OK 05 76 ’ '
- BBIUHCIATH OOBEMBI MW IUIOMANH | - BBIUMCISAET OO0beMbl U Tuiomaau | [IpakTuyeckue
MTOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpM3Ma, | IIOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpu3Ma, | paboThI
nupamMmuzia) ¢ I[puMeHeHueM (opMyl, | mMpaMuaa) ¢ npuMeHeHueM ¢Gopmyd, | BeimonHenne
BBIYUCIISITD COOTHOLICHUS MEX[IY | BBIYHCIATD COOTHOLICHUS MEXIY | 9K3aMEHALIHOHHOTO
IUIOINAASIMUA  TIOBEPXHOCTEH, 00beMaMu | IJIONIAJIMK TIOBEPXHOCTEH, oObeMaMHu | Tecta
MOJ0OHBIX MHOTOTPAHHHKOB; MOZI0OHBIX MHOTOTPAaHHUKOB; KonrponbHbie
OK 01, OK 02 paboThI

PasnoypoBHeBbIE

3aJaHuA
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Pasnen 7, temul 7.4,
7.6

- OMEepHUPOBaTh MOHATUSMHU: CUMMETPHS B
MPOCTPAHCTBE, LEHTP, OCh U IJIOCKOCTh
CUMMETpPUH, IEHTP, OCb U IUIOCKOCTb
CUMMETPHUH (UTYPHI;

- U3BIEKaTb, NpeoOpa3oBBIBATE U
WHTEPIPETUPOBaTh  WHPOPMALMIO O
MPOCTPAHCTBEHHBIX TeOMETPUICCKHX
¢urypax, mpeacTaBICHHYIO Ha YepTexax
U PUCYHKaX;

- IPUMCHSATH TeOMETpUYICCKUe (HaKThI A
pellicHUsT  CTePEOMETPHYECKUX  3ajad,
MPEANoNaraloiuX ~ HECKONbKO  IIaroB
peIliCHHs, €CJIK YCJIOBHUSI TMPUMCHCHHUS
3aJlaHbI B IBHOM (hopMme;

- IPUMEHATH MIPOCTEUINE ITPOTrPAMMHBIE
cpeacTsa u
ANEKTPOHHOKOMMYHHUKAIIMOHHBIC
CHCTEMBI npu pelenun
CTEPEOMETPHUYECKHX 3a/1ayu;

- TPUBOAUTH MPUMEPHI MaTEMATHICCKUX
3aKOHOMEPHOCTEH B TIPUPOJC H KH3HH,
pacmo3HaBaThb  TIPOSIBIIGHHE  3aKOHOB
TEOMETPHHU B HCKYCCTRBE;

- TPUMCHATh TONYYCHHBIC 3HAHUSA Ha
MpaKkTUKe:  aHaJIU3UpOBaTh  peajbHbIC
CUuTyalumn u MIPUMCHATH HU3Yy4YCHHBIC
MOHATHS B MpoIlecce TOUCKA PEHICHUS

- ONepUpyeT MOHITUSMH: CUMMETPHS B
MPOCTPAHCTBE, LEHTP, OCh U TUIOCKOCTD
CUMMETpPUH, IIEHTP, OCb M IUIOCKOCTh
CUMMETPHUH (PUTYPHI;

- W3BJIEKaeT, MpeoOpa3oBBIBACT H
HHTEPIPETUPYET UHPOpMALIHIO 0
MPOCTPAHCTBEHHBIX TeOMETPUICCKHX
¢urypax, mpeAcTaBICHHYIO Ha YepTeKax
U pUCYHKaX;

- IPUMECHSIET TeOMETPHUCECKUE QaKThl s
peIlicHUsT  CTEPEOMETPUYECKHX  3a7ad,
MPEANoNaraloiuX ~ HECKOJIBKO  IIaroB
peIleHUs, €CIIM YCJIOBHSI MPHUMCHECHUS
3aJlaHbI B IBHOH (popme;

- IPUMEHSET IPOCTEHIINE IPOrPAMMHbIE
cpeacTa u
ANEKTPOHHOKOMMYHHUKAIIMOHHBIC
CHCTEMBI npu pelIeHnu
CTEPEOMETPHUYECKHX 3a/1a4;

- MPUBOTUT MPUMEPHl MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH B TPUPOJC U KH3HH,
pacrmo3Haer MPOsIBIICHNE 3aKOHOB
TEOMETPHHU B HCKYCCTRBE;

- TPUMCHSET TOJyYCHHBIC 3HAHUS Ha
MPaKTHUKE: aHaNM3UpyeT  peaybHbIC
CUTyalumn u MIPpUMCHATH HN3Yy4YCHHBIC
MOHATHSI B TIPOIIECCE TMOKMCKA pEIICHUS

Jenosas urpa
IIpaxTHueckue
paboThI
Brinonuenue
9K3aMEHALlMOHHOT O
TecTa
KonTponbHbie
paboThI
Pa3znoypoBHeBbIE
3a/1aHHUs

Paznen 7, rema 7.5

MaTeMaTHYeCKH cOpPMYITHPOBAaHHOH | MaTeMaTH4ECKU chopMyITHPOBaHHOH

npoOieMbl, MOJENUPOBAaThH  peaNbHbIC | MPOOJIEMBI,  MOJACIHPYET  peajbHbIC

CUTyallUd  Ha  fA3BIKE  TE€OMETPHUHM, | CUTyallud  Ha  fA3BIKE  T'€OMETPHH,

HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C | UCCIEAYET IOCTPOCHHBIE MOACIU C

HCIIOJIb30BaHUEM TEOMETPUYECKUX | MCIIOIB30BAHUEM TeOMETPUIECKUX

MOHATHI W TEOopeM, amnmapara anreOphl, | TOHATUH M TeopeM, ammapara aiareOpsl,

peuarb MIPaKTUYECKUE 3a/1a4M, | peuaeT MPaKTUYECKUE 3a/1a4u,

CBSI3aHHBIE c HAXOX/IEHHUEM | CBSI3aHHbBIE c HaXOXJACHUEM

TE€OMETPUIECKUX BETHYHH; TeOMETPUIECKUX BEITMYHUH;

OK 01, OK 02, OK 03, OK 05

- OIepupOBaTh MOHATUSAMU: | - ONEPUPYET MOHATUSAMM: MHOTOTpaHHUK, | [IpakTrueckue
MHOTOTPaHHUK, BIMCAaHHBIA B chepy W | BOHCaHHBIH B cdepy ¥ ONMHCAHHBIA OKOJIO | pabOTHI
ONMMCaHHBIM  OKONO  cdepbl, cdepa, | chepsi, ctepa, BIKCAHHAaA B | Boinmonnenue
BIHCAaHHAas B MHOTOTPAHHUK WJIM TEJIO | MHOTOTPaHHMK MIIU TEJIO BPALCHUS; 9K3aMEHALlMOHHOTO
BpallIeHNUs; - BBIUHCISIET COOTHONIICHHS MEXIy | TecTa

- BBIUHCIATH COOTHOUIEHHA MEXIy | IIOMAaAsMA MOBepxHOcTel M obvemamu | KoHTpombHBIE
IUIOINAASIMU [IOBEPXHOCTEH M 00beMaMu | MOJOOHBIX Tell; paboThI
MOAOOHBIX TE; - m3o0pakaer wu3yuyaemble ¢(urypel ot | PazHoypoBHEBbIE
- u300paxkaTh H3ydaemble (QHUTYpPBl OT | pyKHU © C T[PUMEHEHHWEM NPOCTHIX | 3aJaHus

PYKM W C TPUMEHEHHEM IMPOCTHIX | YEPTEKHBIX HHCTPYMEHTOB; Pasnen 7, temsr 7.1 —
YEepPTEKHBIX HHCTPYMEHTOB; - BbIIONHsET (BBIHOCHBIE) TUIOCKHE | 7.6
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- BBIIOJNHATH (BBIHOCHBIE) IUTOCKHE
YepTeXM U3  PHCYHKOB  TPOCTBIX
00bEeMHBIX (QUryp: BHUA CBEpXYy, COOKY,

YepTeXKM U3  PUCYHKOB  TIPOCTHIX
00BEMHBIX (UIYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUT CEUCHUS TEJl BPaIlICHHUS,

CHH3Y, CTPOUTB CEUEHUS TeJ BPAILCHHUS; - U3BIEKAaeT, HHTEpHpETHpPyeT U
- U3BJEKaTh, MHTEPIPETHPOBAaTh U | MPeoOpa3oBbIBaET  HH(YOPMAILHIO 0
peoOpa3oBbIBATH nHGOPMALHIO 0 | IPOCTPAHCTBEHHBIX I€OMETPUYECKUX
MIPOCTPaHCTBEHHBIX reOMETpUYECKHX | GUrypax, mpeIcTaBICHHYI0 Ha depTexax

¢burypax, npeacTaBICHHYIO0 Ha 4YEpPTEXax | U PUCYHKAX;

U PUCYHKaX;

OK 01, OK 03

- OIepUpOBaTh MOHATHAMU: | - orepupyer noustusaMu: | IIpaktrnueckue
LWINHAPUYECKast IIOBEPXHOCTh, | HMINHAPHYECKAS MIOBEPXHOCTh, | pabOTHI
oOpazyroriue HWIHHIPAYECKON | 0Opasyromiue HWIMHIpUYecKor | BeimonHeHue
MOBEPXHOCTH, IIWIMHAP, KOHWYECKas | MOBEPXHOCTH, IWIMHAP, KOHUYECKAas | SK3aMEHALMOHHOTO
MOBEPXHOCTh, 00pa3ylolife KOHWYECKOH | IOBEPXHOCTb, 00pa3ylolIue KOHUYECKOW | TecTa
MOBEPXHOCTH,  KOHYC,  cdepuueckas | IOBEPXHOCTH, KoHyc,  cdepudeckas | KoHTposbHbIE
MMOBEPXHOCTh; pacrio3HaBaTh TeNa | MOBEPXHOCTH; paboThI
BpameHus: (UWIMHAP, KOHYC, cdepa W | pacmo3HaeT Tena BpameHds (IUIUHID, | PasHOypoBHEBBIE
map); OOBSICHATH CIOCOOBI TONy4YeHHs | KOHYC, cdepa ¢ map); OOBACHATH | 3aJaHUS

TET  BpalleHWs;  KiIacCH(PUIUPOBaTh | CIOCOOBI TONyYeHUsT Ten BpaimeHus; | Pasmen 7, rembr 7.3 —
B3aUMHOE pacmojoxeHne cdepsl U | KIacCHPUIUPOBATDH B3auMHoOe | 7.6

IUIOCKOCTH; OIEpUPOBATh HOHSATHAMU: | paCOJIOKEHHE chepbl M  IUIOCKOCTH;

LIapOBOM CETMEHT, OCHOBAHUE CErMEHTa, | ONEPUPOBATh  MHOHSATHAMHU:  IIapOBOU

BBICOTA CErMEHTa, IIApOBOM  CJOM, | CETMEHT, OCHOBAaHHUE CErMEHTa, BBHICOTA

OCHOBaHHE IIIapOBOTO CIJIOS, BBICOTA | CETMEHTAa, IIAPOBOM CIIOH, OCHOBaHUE

LIapOBOTO CJIOA, IIAPOBOIl CEKTOD; LIapOBOTrO CJIOSI, BHICOTA IIAPOBOTO CJIOf,

- BBUMCIATL OOBEMBI U  IUIOLIAJINA 1IapOBOI CEKTOP;

HOBCpXHOCTCI‘/'I TClI BpameHusd, | - BbIYUCITIACT O6T>CMBI u iomanun

IrE€OMETPUYECKUX TEJI C MNPUMEHEHHEM | MOBEPXHOCTEH TeI BpalIeHHU,

bopmymn; FEOMETPUYECKHX TEJI C TNPUMEHEHHEM

OK 01, OK 03 dhopmyi;

- ONEpUpOBATh IIOHATHEM BEKTOP B | - OINEpUPYET IOHATHEM BeKTOp B | TecrtupoBaHue
MIPOCTPAHCTBE; MIPOCTPAHCTBE; [IpakTuueckue

- BBIIIOJIHATH HeﬁCTBHH CJIOKCHUA | - BBIIIOJIHACT ILCfICTBI/IH CJIOKCHUA pa6OTBI
BCKTOPOB, BbIYUTAaHUA BCKTOPOB H | BEKTOPOB, BbIYUTAHUA BCKTOPOB u | BemmonHenue
YMHOXEHHSI ~ BEKTOpa  Ha  YWCJIO, | yMHOXKEHHsI ~ BEKTOpa  Ha  YHCIO, | DK3aMEHALHOHHOTO
OOBACHATH, KaKUMH CBOHCTBAMH OHH | OOBSICHSET, KaKMMHM CBOICTBAaMH OHH | TECTa

00J1a/1a10T; MIPUMEHATH MpaBUIIO | 00JIaJar0T; MIPUMEHSET npaswio | KoHTponbHbIe
napasuieNenuIes1a; napasuieNienuIesa; paboThI

- OIEepUpOBaTh MNOHATHAMH: ACKAPTOBHI | - ONEPUPYET NOHATHUAMH: JIEKapTOBHI | PasHOypOBHEBbIE
KOOpJIMHAThl B TPOCTPAHCTBE, BEKTOp, | KOOPAMHATHI B TPOCTPAHCTBE, BEKTOp, | 3aJaHUA

MOIYNb BEKTOpa, PAaBEHCTBO BEKTOPOB, | MOMYJIb BEKTOpa, PAaBEHCTBO BEKTOpOB, | Pasmen 6, Tema 6.5
KOOpAMHATBI ~ BEKTOpa, yrol MEXAy | KOOPIAMHATBl  BEKTOpa, YIrol  MEeXIy

BEKTOpPaMH, CKaJIPHOE NPOM3BEICHHE | BEKTOpaMHM, CKaIIpHOE MPOU3BEICHHE

BCKTOPOB, KOJJIMHCAPHBIC H | BEKTOPOB, KOJUIMHCAPHBIC u

KOMIITAaHApHBIE BEKTOPEI; KOMITJIaHAPHBIE BEKTOPHI;

- HaxoOUTh CyMMY BEKTOpPOB M | -  HaxogUT CyMMy  BEKTOPOB H

[IPOM3BEJICHUE BEKTOpa Ha YHCJO, YIoil
MEXIy BEKTOpaMH, CKaJIIPHOE
MIPOU3BEJICHNE, PACKIIaAbIBaTh BEKTOP IO
JIBYM HEKOJTMHEAPHBIM BEKTOpaM;

- 33/1aBaTh IUIOCKOCTh YpaBHEHHEM B

[IPOM3BEJICHUE BEKTOpPAa HA YHCIIO, YIOJ
MEXIy BEKTOpaMH, CKaJIIpPHOE
[IPOU3BENICHNE, PACKIIAIbIBAET BEKTOP IO
JIBYM HEKOJIJTMHEAPHBIM BEKTOPaM;

- 33JaeT IUIOCKOCTb ypPaBHEHUEM B

ZLCKapTOBOﬁ CUCTEMC KOOPAWHAT, ,Z[eKapTOBOﬁ CHUCTEMCE KOOPAWHAT,
MNPUMCHATbL TCOMCTPUUYCCKUC (l)aKTBI AJid | IPUMCHSCT TCOMCTPHUUCCKHUC q)aKTBI JJIsL
peIICHUA CTEPECOMETPHUICCKUX 3aaa4, | pCIICHUA CTCPEOMETPHUICCKUX 3aagaq,
npeanojararommx HCCKOJIBKO 11aroB | Npeamnojaararommnx HCCKOJIBKO miaroB
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pELICHUsI, €CIH YCJIOBHS MPUMEHCHHUS
3aJlaHbl B ABHOM (hopmMme;

- pemiath MPOCTEHIINE TEOMETPHUECKHUEC
3a71a4u Ha MpUMEHEHHE
BEKTOPHOKOOPIMHATHOTO METO/IA;

- pemarh 3amaYd Ha JOKA3aTeIbCTBO
MaTeMaTHYeCKUX OTHOIIICHU u
HAXOXK/ICHHE T€OMETPUYCCKUX BCIHYUH
1o 00pasiam Win aaropuT™Mam, IPUMEHSIST
HU3BECTHBIE  METOABI TPH  PEHICHUU
CTaHIAPTHBIX MATEMATUYCCKUX 3a/1a4.

OK 01, OK 03

pEIeHUs, €CIIM YCJIOBHSI TMPUMEHEHUS
3aJlaHbl B ABHOH (hopme;

- peuraeT MpOCTEHINE TeOMETPHUYCCKUC
3aJa4u Ha MpUMEHEHNE
BEKTOPHOKOOPIMHATHOTO METO/IA;

- pemiaeT 3aJauyd Ha JI0Ka3aTelbCTBO
MaTeMaTHIECKUX OTHOIIICHU u
HaXOXKJICHHE TEOMETPUYCCKUX BEIUYNH
mo  oOpasmaM WM aJrOpHTMaM,
MPUMEHSISI  M3BECTHBICE  METOABI  TIPH
pEIIeHUH CTAHAAPTHBIX MaTeMaTHYCCKUX
3ajad.

BeposiTHOCTH U CTATHUCTUKA

- OICPpHUPOBATH IMOHATUAMU: Cﬂy‘lal\/'IHI:Jﬁ

9KCIEpUMEHT (OMBIT) MW CiydaiHoe
coOBITHE, 3IIEMEHTapHOE coOBITHE
(37eMeHTapHBIi ~ UCXOM)  CIy4ailHOTO

OIlbITa, HAXOAUTH BEPOATHOCTHU B OIIbITax
C  DAaBHOBO3MOXHBIMH  CIy4alHBIMH
COOBITHSIMH, HaxOIWThb M CPaBHUBATh
BEPOSITHOCTH COOBITMH B  M3yYEHHBIX
cnyqaf/'leIx OKCIICPUMCHTAax;

- HaXoAWTh U (POPMYTUPOBATH COOBITHS:
nepeceyeHNe M OOBEIWHEHUE JaHHBIX
COOBITHIA, COOBITHE, TPOTHBOIMOIOKHOE
JAaHHOMY  COOBITHIO, M0JIb30BATHCS
auarpamMmaMu - Oitlepa u  GopMmynoit
CIIOKCHHUSI BEPOSTHOCTEW MPH PEUICHUU
3aj1au;

- OIEepUpOBaTh MOHATHAMHU: YCJIOBHAas
BEPOATHOCTb, HC3aBUCHUMBIC CO6LITI/IH,
HaXO/[UTh BEPOSITHOCTH C  IOMOIIBIO
MpaBUIa YMHOXEHHUS, C IOMOLIBIO IepeBa
CJIy4aifHOTO OIIBITA;

- MpUMEHSTh KOMOWHATOPHOE MPaBUIIO
YMHOKEHHS TIPH PELLICHUH 3a/1a4;

- ONEpPHPOBaTh MNOHSATHAMH: HCIBITAHHE,
HE3aBUCUMBbIC UCIIBITAHUA, cepusd
HCHLITaHHfI, yCnex U HEyaada, HaXOOUThb
BEpPOSTHOCTH  COOBITUH B cepuu
HE3aBUCUMBIX MCHBITAaHUN 10 TIEpBOIro
ycrexa, HaxOJIUTh BEPOSTHOCTH COOBITUI
B cepuu ucnblTanuii bepuymy;

OK 01, OK 04

- omepupyeT TOHITHUSAMH: CITyYailHbIHA
SKCHEpPUMEHT (OMBIT) U  ciy4aiiHoe
coOBITHE, JJIEMEHTApHOE coOBITHE
(3meMeHTapHBIE ~ WCXOM)  CIy4alHOTO

OIlbITa, HAXOAUTH BEPOATHOCTU B OIILITAX
C  DaBHOBO3MOXHBIMU  CIIy4aiHBIMH
COOBITHSIMH, HAaxXoIuUTb M CpPaBHHUBATH
BEPOSITHOCTH COOBITUH B  W3YYCHHBIX
CHy‘IaﬁHbIX OKCIICPUMCHTAX;

- HaxomuT W (QOpMYyTHpyeT COOBITHS:
nepecedeHue M OOBbEOUHEHHE TaHHBIX
COOBITHIA, COOBITHE, MPOTUBOIOIOKHOE
JAaHHOMY  COOBITHIO, M0JIb30BaThCS
quarpaMmaMu - Oinepa  u - QOpMyIIon
CIIOKCHHUSI BEPOSTHOCTEH IPH pPEHICHUH
3aj1ad;

- omepupyeT MOHITUSMH: YCJIOBHAs
BEPOSATHOCTh, HE3aBUCHMBIE COOBITHS,
HaxXOQUT BEPOSTHOCTH C  IOMOIIBIO

[IpaBUJIa YMHOXEHUS, C IOMOIIBIO IepeBa
CJIy4aifHOTO OIIBITA;

- MpHUMEHseT KOMOWHATOpHOE MPaBHUIIO
YMHOXEHUS P PELICHNH 3a]1ay;

- ONEpHUpOBaTh IOHSITHUSMH: HCHBITAHHUE,
HE3aBHCHUMbIE WCIIBITAHUS, cepus
WCIIBITAaHUHM, yCHeX M Heyaadya, HaXOOWT
BEPOSTHOCTH  COOBITUM B CcepuH
HE3aBHCHMBIX HCIIBITAaHUH 1O TIEpBOTO
ycriexa, HaXOJUT BEpOATHOCTH COOBITHIA B
cepuu ucnslTanuii bepuynnu;

TecrupoBanue
IIpaxTHueckue
paboThI
Bremmonnenue
9K3aMEHALMOHHOTO
TecTa
KontponbHbie
paboThI
Pa3znoypoBHeBbIE
3aJlaHus

Pazpen 5, remur 5.1 —
55

- OIIEpUpPOBaTh TMOHATHSMM: CllydaiiHas
BEJIMYMHA, PACIIPENETICHUE BEPOSITHOCTEM,
JuarpaMMa pacupeiesIcHus;

- CpaBHUBaTb BEPOSTHOCTH 3HAYCHHUU
CIIy4aiiHOU BEJIMYMHBI o
pacHupenencHul0  WiId € IOMOIIBIO
Jquarpamu;

- OIEpUPOBATH MIOHSATUEM
MaTeMaTHYECKOIO OKUIAaHUs, PUBOAUTH
HIPUMEDPBI, KaK IIPUMEHSAETCSA
MaTeMaTUYECKOE OXUAAHHUE CIy4dalHOU
BEJMYUHBl HAXOAMTh MaT€MaTUYECKOE

- ONepupyeT TMOHATHAMU: CIIy4aiHas
BEJIMYNHA, pacripeneneHue
BEPOSATHOCTEH, Juarpamma
pacnpeneneHus;

- CpaBHUBAeT BEPOSTHOCTH 3HAYCHUU
CITly4aiiHOU BEIIMYUHbI o
pacnpeneneHi0 Wi € [TOMOIIBIO
JIUarpamm;

- ONEpUPYET MOHATUEM MATEMATHUYECKOTO
OKUJIAHUSA, NPUBOAUTH HPHUMEPBI, KaK
MPUMEHSETCS] MAaTEMAaTUUYECKOE OKUaHNE
CIIy4ailHOM BEJIMYMHBI HAXOJIUTh

[IpaxTHueckue
paboThI
Brinonnenue
AK3aMEHAITMOHHOTO
TecTa
KonTponbsHbie
paboThI
Pa3znoypoBHeBbIE
3aTaHAS

Paznen 5, remur 5.4 —
5.5
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OKUJIaHUE TI0 JTaHHOMY paclpeieCHHIO;
HMETh MPEACTABICHUE O 3aKOHE OOJIBIINX
4HhCell;  HMMETh  MPEICTaBICHUE O
HOPMAaJIBHOM pacipe/ieiICHIH.

- ONepupoBaTh IOHATHSAMH: CpPEIHEE
apudpMeTHIecKoe, MeIana, HanoobIIIee,
HauMEHbINIEE 3HAUEHUE, pa3Max MacCHBa
YUCIIOBBIX JAHHBIX;

MaTeMaTu4eckoe OXKHJAHUE 110 JIAHHOMY
pacrpe/eNieHHIO; UMETh MPEJICTaBICHUE O

3aKOHE  OONBIIMX  4YHCEN;  UMETh
MpeJICTaBICHUE 0 HOPMaJIbHOM
pactpeneneHum.

- omepupyer TOHATHSAMHU: CpeIHee

apudmeTHIecKoe, Meuana, HanooblIee,
HauMEHbIIIee 3HAYCHUE, pa3Max MaccuBa

- YdTaTh M CTPOUTHh TaONMIBI M | YHUCJIOBBIX JaHHBIX;

JMarpamMmel; - YUTaCT W CTPOMUT TaONUIBI U

OK 01, OK 05 JUarpaMMel;

- CBOOOJHO ONEPUPOBATh TOHATHAMH: | - CBOOOJHO oOmepupyer ToHATHAMU: | [IpakTryeckue
KOMIUIGKCHOE YHCIO M  MHOXECTBO | KOMIUICKCHO€ YHCIO UM  MHOXECTBO | paOOThI
KOMIUIEKCHBIX ~ YHCEN, MPEACTaBIATh | KOMIUICKCHBIX  4HCel, mpeAcTaBiseT | KoHTposbHbIE
KOMIUIEKCHBIC YKCjIa B alreOpandecKoil H | KOMILICKCHBIC YKC/Ia B alreOpanvyeckoi U | paboThl
TPUTOHOMETPUYECKOM (hOpME, BBIIIOJIHATL | TPUTOHOMETPHUECKOM (popme, BIMONIHAET | Pa3HOYpOBHEBbIC
apudMeTHYecKre OIepald ¢ HUMU M | apU(pMETHUYSCKUE OINEpalud ¢ HUMH | | 3aJlaHus

n300paxarhb Ha
IUIOCKOCTH
OK 01

KOOPAHHATHOMI

n300paxaer Ha
IUIOCKOCTH

KOOPJIMHATHOMN

Pazgen 1, rema 1.1




