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- ®enepanbHOro rocyAapcTBEHHOr0 00pa30BaTeIbHOIO CTaHJApTa CPEAHEro 00IIero o0pa3oBaHus,
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- mpUMEpHOH paboyeil mporpammbsl 00II€00pa30BaTENBbHON TUCHMIUIMHBI «MaremaTuka» s
po(heCCHOHANTLHBIX 00pa30BaTEIIBHBIX OpPTaHU3alNN, 0J00pEeHHON 3acenanueM llemarorudaeckoro
cosera ®I'BOY IO UPIIO, npotokoin Ne 6/2025 ot 18 ampenst 2025.
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1. OBIIASI XAPAKTEPUCTUKA OBIIIEOBPA3OBATEJILHOM
TV CTUILIAHBI
«OV]1.03 MATEMATHUKA»

1.1. leab 1 MeCTO TUCUMILVIMHBI B CTPYKTYpPe 00pa3oBaTte/ibHOM nporpammsbl CITO

Hens auciummmasl «OY .03 MatemaTukay:

- (¢opmMupoBaHHE [EHTPATbHBIX MATEMATHUYECKUX TMOHITHNA (YUCIIO, BEJIMYUHA,
reomerpuueckas  ¢urypa, nepeMeHHas,  BEpOATHOCTb,  (QYHKIMA), OOECIEUYMBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTHBHOCTh MATEMATHYECKOTO 00pa30BaHUS 00yJArOIIUXCS;

- MOJABEJCHUE OOYYaIOMIMXCS Ha JOCTYITHOM JUJIi HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3HU
MaTeMaTUKH M OKPY’KAIOIIET0 MHpa, MMOHMMAHHE MATEMAaTUKU KaK 4YacTH OOIeld KyJIbTyphl
YeJIOBEUYCCTBA;

- pa3BUTHE WHTEUICKTYaJIbHBIX H  TBOPYECKHUX  CIOCOOHOCTEW  OOydarommxcs,
MO3HABATEJIbHONW aKTHBHOCTH, UCCIEAOBATEIIbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K
M3YUYEHUIO MAaTEMaTHKU;

- ¢opmupoBanue (HyHKIIMOHATHLHOW MaTeMaTHUYeCKOH TPAaMOTHOCTH: YMEHHUSI Paclo3HaBaTh
MaTEeMaTHYECKHUE ACMEKThI B PEAIbHBIX KU3HEHHBIX CHTYAIUSIX U MPU U3YYCHHH JPYTHX YUEOHBIX
PEIMETOB, TPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh HMX Ha S3BIKE
MaTeMaTUKH M CO3/1aBaTh MaTeMaTHYECKHE MOJENH, TMPHUMEHSITh OCBOCHHBIM MaTEeMaTHYECKHM
ammapaTr Ui pelieHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3a7ady, WHTEPIPETHPOBATH M OIEHUBATH
MOJIyYCHHBIC PE3YIIbTAThHI.

Oo6meoOpazoBarenbHas aucnuminaa «OYJ[.03 Marematuka» sIBIsSETCS 00sS3aTeIbHON
4acThl0 00IIe00pa30BaTeILHOTO IMKIAa oOpazoBaTenbHON mporpamMmbl CIIO B cOOTBETCTBUU C
®I'OC no npodeccun 11.01.05 MoHTa)HUK CBS3H.

1.2. HnarmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

[Inanupyembie pe3ysbTaThl OCBOCHHUS 00IICO00pa30BaTEIBbHON JUCIUTUIMHBI ONPEICIISIIOTCS
B coorBercTBUU ¢ ®I'OC CIIO m Ha ocHoBe PI'OC COQO. Ocoboe 3HaUEHHUE AUCLUILUIMHA UMEET
npu ¢popmupoBanuu u pazsutun OK u IT1K.

B pe3ynbrare 0ocBOEHUS AUCUUILIIMHBI 00yUYaOIIUICS TOJKEH:

Koa n HaumeHoBaHue Iliannpyemblie pe3yabTaThl 0CBOEHMSI THCHHILIHHBI
iﬁ%ﬁ?ﬁﬁ:ﬁ? Oomrue JducuuniauHapHbie

OK 01. BeiOupars |B ofmacTn Tpy1oBoro BoCiuTaHmsi: - 3HaTh 3HaUCHHE MaTEeMAaTUYeCKOl Hayku s

CHOCOOBI  pElIeHHs |- TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH | PEIIeHHsT 3a/1a4, BO3ZHHKAIONIMX B TEOPHH U

3ajaq MacTepcTBa, TpyRoito0ue; MIPaKTHKe; [IMPOTY M B TO K€ BpeMs

npodeccHoHaIbHOW |- TOTOBHOCTh K AKTUBHOHM JIESATENHHOCTH | OTPaHWYEHHOCTH MIPUMEHEHHS

JIESITEIFHOCTH TEXHOJIOTUIECKOH n COITMAJBHON | MATEMATHYECKUX METONOB K aHaIm3y W

MPUMEHHUTENBHO K | HAIpaBJIEHHOCTH, CIIOCOOHOCTD | NCCIIEIOBAHUIO  TIPOLIECCOB W SBICHHUH B

Pa3ITHIHBIM WHHULUHPOBATD, IUTAaHUPOBATh U | mpupoae u oOIIeCcTBE, 3HAYCHUE MPAKTHKH H

KOHTEKCTaM CaMOCTOSATENBHO BBITIOTHATH TaKylo | BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe
JeATENbHOCTB; ISt (opmupoBaHus u pa3BUTHS
- HWHTEpeC K pa3iuyHbBIM  cdepaM | MaTeMaTHYeCKOH HayKH; HCTOPUIO Pa3BHTHS
podeCcCHOHANBHOMN JIESITENbHOCTH; MOHATHSL 4YHCNA, CO3/aHUS MaTeMaTHYecKoro
- TOTOBHOCTH M  CHOCOOHOCTh K |aHanu3a,  BO3HMKHOBEHHS W  Pa3BHTHS
00pa3oBaHUI0 W CaMOOOpPa30BaHHUIO Ha | FeOMETpUH;
TIPOTSHKEHUH BCEH JKU3HH. - 3HAaTh __ TOHSTHUS: _ pallMOHAIBHOE |
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Osaanenne YHHMBEPCAJIbHBIMH
YueOHbIMM NMO3HABATEJILHBIMH
JEeHCTBUSIMU:

a) 0a30BBIC TOTHUYCCKUE JICHCTBUS:

- CcaMOCTOATENBHO  (POpMyTUpOBATH U
aKTyaJIM3UPOBATh npobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJMBAaTh CYHICCTBEHHBIN MPHU3HAK
WA OCHOBAHUS it CpaBHEHHUS,
KJ1accu(uKauyd U 0000IICHIS;

- ONPECIATH LEIH ICSITCIBHOCTH, 331aBaTh
r[apaMeTpLI u KpI/ITepI/II/I UX TJOCTHIXCHUS,

- BBIABJIATH 3aKOHOMEPHOCTHU n
MPOTUBOPCHUUS B pacCcMaTpuUBaACMbIX
SIBJICHUAX,

- BHOCUTh KOPPEKTUBHI B JCSITEIBHOCTB,
OIICHMBATh  COOTBETCTBUE  PE3yJbTATOB
LENsM, OLCHUBATh PHUCKH MOCIIEACTBHUN
JIESITENILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHE IPU
PeLICHUH KU3HEHHBIX TPOOIIeM

0) 6a30BBIC UCCIIETOBATENLCKUE ICHCTBUS:

- BJIaACTh HaBbIKaMH y‘le6HO-
HCCIEI0BATENIbCKON u IIPOEKTHOMI
JICATENbHOCTH,  HABBIKAMH  Pa3pelICHUs
npo0iem;

- CIOCOOHOCTD " TOTOBHOCTb
K CaMOCTOSITCNIbHOMY TOUCKY METO/OB
penreHus MPAKTHYECKUX 3a/1a4,
NPUMCHEHHIO Pa3IHYHBIX METOJIOB
TIO3HAHWUS;

- BBIABJIATH IPUYMHHO-CIIECTBEHHBIE CBSI3U
M aKTyalM3HpOBaTh 3a/ady, BbIIABHUIaTh
THIOTE3y €€  peIIeHus,  HaXOJuTh
apryMeHThl IS JI0Ka3aTelbCTBA CBOMX
YTBEp)KICHUH, 3ajaBaTh IapaMeTpsl H
KPUTEPHH PELICHHUS;

- aHaNIM3MPOBaTh IOJIyYEHHBIE B XOJE
pelleHus 3aaud Pe3yJbTaThl, KPUTHUECKH

OLICHUBATb ux JOCTOBEPHOCTb,
NPOTHO3MPOBaTh W3MEHEHHE B  HOBBIX
YCIIOBHSX;

- pa3pabaTeIBaTh IDIAH PEIICHUS MTPOOIEMBI
c y4eToM aHAIN3a HMEIOIIHXCS
MaTepraIbHbBIX u HEMATCpUAJTbHBIX
pecypcos;

- yMeTb HepeHOCI/lTI) 3HAHUA B
MMO3HABATEIBHYIO U TPAKTHUCCKYIO 00JIACTH
JKH3HEIESITECILHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MIPEIMETHBIX 00JIACTeH;

- BBIIBUTAaTh HOBBIE WACH, IMpeIarath
OpUTHHANBHBIE TIOJXOBI U PEIICHUS;

- craBUTh  TOpoONeMBl ®W  3a/a4H,
JIOITy CKAFOIITHE CIIOCOOHOCTH nX
WCIOJIL30BAaHUS B  II03HABAaTEILHOM M
COLIMAJIBHOM IIPaKTUKE

Osaanenne YHHMBeEPCAJbHBIMH
peryJsiTUBHBIMU JIeiiCTBUSIMM:

a) caMOOpraHu3alus: JellaTh OCO3HAHHBIN
BEIOOp, apryMEHTHPOBaTh €ro, Opartb
OTBETCTBECHHOCTH 3a PEIICHUE

OK

02.

B o0aacTu  1IEHHOCTH  HAYYHOIO

JICUCTBUTENILHOE YHUCIO, OOBIKHOBEHHAs U
JecsiTH4YHas JpoOb, TPOLEHTH; CTENEHb C
LeNBIM  [IOKa3aresieM, CTaHaapTHas ¢opma
3amicy  JICHCTBUTENBHOTO  YHCIa, KOPEHb
HaTypaJibHOM  cremeHu, QopMmy  3amucu
JICHCTBUTENBHBIX ~ YHCENl Ul PELICHUS
NPaKTHYeCKUX  3aJad M [PEACTABIICHUS
JaHHBIX, CTCIICHb c PaILOHAILHEIM
rokasaresnemM, JorapumM 4ucia, JecITHYHbIEC ’
HaTypaibHbIE JOTapU(MBI,

- 3HaTh MOHATHSA: CHHYC, KOCHHYC U TaHTEHC
NPOU3BOJILHOTO YIJIa, HCIIOJIb30BaTh 3allUCh
MIPOM3BOJILHOTO  yriia  4epe3  oOparHbIe
TPUTOHOMETPUYECKHE (QYHKIINY;

- 3HAaTh TOHATHS: TOXIECTBO, YypaBHEHHE,
HEpPaBEHCTBO, 1e’oe, paunoHanbHoe,
UppAllMOHATIPHOE ypaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE;

- 3HaTh [OHATHS: CHCTEMa  JIMHEHHBIX
YpaBHEHHWH MW ee peIIeHHe, HCIOJIb30BaTh
CUCTEMY JIMHEHHBIX YPAaBHEHUH [UIsl PELICHUS
MPaKTUYECKUX 3aay;

- 3HaTh MOHATHA: (PYHKLUS, CIIOCOOBI 3aaHusI
(byHKIMH, 001aCTh ONpeeNeHHs 1 MHOXXECTBO
3HaueHUd  QyHKOMM, TpaduKk  (GYHKIHH,
B3aUMHO 0OparHble (YHKIMHM; YETHOCTb U
HEYETHOCTh  (YHKUMHM, HyIH  (YHKIHH,
TIPOMEXKYTKH 3HAKOITOCTOSTHCTBA;
HepHOIYeCcKast byHKIUS, MPOMEIKYTKH
MOHOTOHHOCTH (PYHKIMH, TOYKH DKCTpEeMyMa
¢yHknun, HamOosibllee W HAWMMEHBIIEe
3Ha4YeHUs (PYHKIUH Ha IIPOMEXYTKE;

- 3HAaTh NOHATHA: TIpauKU MOKa3aTeIbHOH,
norapuMHUUYECKOil W TPUTOHOMETPUUYECKUX
GbyHKIMHA, M300pakaTh UX HA KOOPIMHATHOM
IUIOCKOCTH W UCIIONBb30BaTh JUIS PEIICHUs
ypaBHEHHI 1 HEPABEHCTB;

- 3HaTb TIOHATHUS:  TOCJIEIOBATEIBHOCTS,

apudmeTnyeckas u reoMeTpuUecKas
IIPOTPECCHH; 0GECKOHEUHO yObIBaromas
reoMeTpHuIecKast mporpeccus, cyMma

0ECKOHEYHO YOBIBAlOIIEH TEeOMETPHYECKON
MIPOTPECCHH; 3a/aBaTh IOCIIEIOBATEIBHOCTH
Pa3IMYHBIMH CITOCOOAMU;

- 3HaTh TIOHSTHUS: HENpepbIBHAS (QYHKIIMS,
IIPOU3BOHAS GbyHKIMHA, HCII0JIb30BaTh
TEOMETPUYECKMA M (U3MYECKUH  CMBICT
MIPOU3BOIHOM JJIS peIlleHus 3aa4;

- 3HATh MOHATHS: IIEPBOOOpa3Has M MHTErpall,
MIOHUMAaTh T'€OMETPUYECKHH U  (U3HMUECKUI
CMBICTI HHTETpaa;

- 3HaTh MOHATHA: MHOXKECTBO, OIEpaluy Ham
MHOXKECTBAMH;  HCIIOJb30BaTh  TEOPETHUKO-
MHOXKECTBEHHBIM ~ ammapaT s  OIHCAHUS
peanbHBIX  TPOLECCOB M SIBICHUWH, IpH
pemieHuH  3ajad M3 JIPYyruxX  y4eOHbIX
IpeMETOB, oTpenieNeHue, Teopema,
CIIeZICTBHE, JOKA3aTENbCTRO;

- 3HATb MOHATHA: TOYKa, NpsiMas, IJIOCKOCTD,
MapajuleibHOCTh W NEPIEHIUKYISIPHOCTh
MPSMBIX M IUIOCKOCTEH, IBYIpaHHBIN Yrou,
TpaH{ JBYTPAHHOTO yIia, pedpo JBYTPaHHOTO
yria, JWHEWHBI Yron JBYIpaHHOTO VIUIa,
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Hcnonb3oBath TO3HAHMSA:
COBpEMEHHBIE - copMHpPOBaHHOCTE MHPOBO33pPEHUS,
CpeACTBa  TOHWCKA, | COOTBETCTBYIOLIETO COBPEMEHHOMY
aHaM3a U | YpOBHIO pasBUTHS HayKH "
MHTEPIPETALUH OOIIECTBEHHOW NPaKTHKHA, OCHOBAHHOTO
uH(MOpMALIUH, W | Ha auajore KyJabTyp, CIIOCOOCTBYIOLIETO
UH(OPMALMOHHBIE OCO3HAHUIO CBOETO MecTa B
TEXHOJIOTUH VISl | TIOJHMKYJIBTYPHOM MUPE;
BBIIOJIHEHWA 3a7a4 | -  BIAJeTh  HAaBBIKAMH  IOJIy4eHHs
npodecCHOHANbHONW | HMH(pOpPMAlMX W3 WMCTOYHHKOB Pa3HBIX
ACATCIBbHOCTHU TUIIOB, CAMOCTOSATCIBHO OCYIICCTBJIATH
MOUCK, AaHalIM3, CUCTEMATH3AlMI0 H
HMHTEPIIPETALUIO nHpopMau
Ppas3IUUHBIX BUJIOB u ¢bopm
NPE/ICTaBIICHUS;
- co3maBaTh TEKCTHl B  Pa3JIMYHBIX
dopmarax ¢  y4eroM  Ha3HAYCHHUS
UHQOPMALMK W LEJICBOH ayAUTOPHH,
BEIOMpast ONITUMAIIEHYIO bopmy
NpEICTaBICHIUS ¥ BU3YaIH3aLHH;
- OLICHUBATh JOCTOBEPHOCTb,
JETUTHMHOCTD uH(pOpPMaLUH, ee
COOTBETCTBUC IMPAaBOBBIM U MOPAJIBHO-
ATUYECKUM HOpMaM;
- UCIIONb30BaTh cpeacTBa
MH(pOpPMaLMOHHBIX u
KOMMYHHUKAllMOHHBIX ~ TEXHOJIOTHH B
penieHun KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OPraHH3al[MOHHBIX
3ama4 ¢ coOmrofeHueM — TpeOOBaHUit
OPrOHOMUKH, TEXHUKH O€30IaCHOCTH,
TUTHEHEI, pecypcocOepekeHus,
IPaBOBBIX M JTUYECKUX HOPM, HOPM
HH(POPMALMOHHOM 0€30MaCHOCTH;
- BJaJICTb HaBbIKaMW paclio3HaBaHUA U
3amuThl MHpOpManuK, HHPOPMALMOHHOH
0€3011acHOCTH JINYHOCTH
OK 03. | B o0gacTH JyXOBHO-HPABCTBEHHOI'O
[TnanupoBath U | BOCHHMTAHHS:
peann3oBHIBaTh - c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O
coOcTBeHHOE CO3HAHMS, STHYECKOTO TIOBE/ICHHUS;
npodecCHOHAIBHOES - CHOCOOHOCTH OLICHHMBATh CHUTYalHIO U
u JUYHOCTHOE | IPHHMMAaTh  OCO3HAHHBIC  PELICHHS,
pasBuTHE, OPHEHTHPYSICH Ha MOpAJIBHO-
HpeIIPHHIMATEIIBC HPaBCTBEHHBIC HOPMBI H IICHHOCTH;
KyIO IeATeJIbHOCTE B | -  OCO3HaHWE JMYHOIO BKIaja B
npoheCCHOHAIBHONW | MOCTPOCHHE YCTOHYHUBOrO OYAyIIEro;
chepe, - OTBETCTBEHHOE OTHOIICHHE K CBOUM
HCII0JIb30BATh pomutensiM U (WIKM) JPYTUM 4JIeHaM
3HaHMA 110 IPAaBOBOM | CEMbH, CO3JaHUIO CEMbH Ha OCHOBE
" (MHAHCOBOH | OCO3HAaHHOTO  INPUHATHA  LIEHHOCTEH
TPaMOTHOCTH B | ceMelHOH J>KM3HM B COOTBETCTBUH C
Pa3IHYHBIX TpaauUusIMU HapoaoB Poccuu;
JKH3HEHHBIX OBaagenue YHHBepPCAJIbHBIMU
CHUTYAIHUsIX peryJIITHBHBIMH JeiiCTBUAMM:

a) caMOOpTaHU3AIHS:

- CaMOCTOATCIIBHO OCYILIECTBJIATH
IMMO3HAaBATCIbHYIO JACATCIBbHOCTD,
BBIABJIATH HpO6J’IGMLI, CTaBUTh n

(dhopMyIHpOBaTH COOCTBEHHBIC 3a/Ja4yd B
00pa3oBaTeNbHOM  JIEATENBHOCTH |
JKU3HCHHBIX CHUTYAIlAsAX; CAMOCTOSTEIBHO
COCTABJIATh IUIAH PCIICHHS MPOOJIEMBI C

rpagycHas Mepa JABYTPaHHOTO yTJa;
- 3HATh TOHATHS: MHOTOTPAHHHK, BBIMYKJIBIH U

HeBLIHyKJ'ILIﬁ MHOT'OI'paHHUK, 9JICMCHTBI
MHOT'OrpaHHUKaA, HpaBI/IJILHBIﬁ MHOTOTrpaHHUK;
CeKyliasa IIIIOCKOCTB, CCYCHHC

MHOTOTPaHHHUKOB, CHMMETpHS B MPOCTPAHCTBE,
LEHTP, OChb W IJIOCKOCTh CHMMETPHUH, LECHTP,
OCb M IUIOCKOCTh CHMMETPUH  (DUTYpBHI,
MHOTOTPaHHMK, BIMCAaHHBIE B cdepy u
OTIMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B
MHOTOI'paHHUK WUJIU TEJIO BPALICHUSA,

- 3HaTh TIOHSITHS: MUIAHIPUYECKas
MMOBEPXHOCTh, OOpa3ymIIUe NUIHHIPUICCKON
MOBEPXHOCTH, HWIAH]ID, KOHUYECKas
MMOBEPXHOCTh,  0O0Opa3yrolue  KOHUYECKOH
MIOBEPXHOCTH, KOHYC, chepudeckas

MIOBEPXHOCTh; PACIIO3HABATh Tela BPAICHUS
(mmmHOp, KOHYC, cdepa u map);

- 3HaTh CIOCOOBI IOMYYEHHs TeNl BPAICHUS;
KJIaCCH(HIIPOBATh B3aWMHOE PACHOJIOKCHHE
cheppl M IUIOCKOCTH; IIapOBOM CErMEHT,
OCHOBaHME CETMEHTa, BBICOTA CETMEHTa,
LIapOBOM CJIOM, OCHOBaHUE LIAPOBOrO CIIO,
BBICOTA IIAPOBOTO CJIOS, IIAPOBOI CEKTOP;

- 3HATh MOHATHUS: BEKTOP B IPOCTPAHCTBE,
JICKapTOBBl  KOOPJMHATBl B  IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOpAMHATHI BEKTOPA, YIOJ MEXKIY BEKTOpaMH,
CKaJIsIpHOE IIPOU3BEICHNUE BEKTOPOB,
KOJUTMHEApHBIE ¥ KOMIUIAHAPHBIE BEKTOPHI;

- 3HaThb MOHATHUA: CIyYalHBI 3KCHEPUMEHT
(omBIT) W ciydaiiHOE€ cOOBITHE, 3JIEeMEHTapHOE
coOBITHE (3TIEMEHTapHBIA HCXOJ) CIIy4aifHOrO
OIlbITa, HAXOAUTH BCPOATHOCTH B OIIbITaX C
PaBHOBO3MOKHBIMU CquaﬁHLIMI/I COGLITI/IHMI/I,
HaXoquThb U CpaBHUBATHL BEPOATHOCTU COGbITI/Iﬂ
B H3YYCHHBIX CIY4YaWHBIX OKCIEPUMEHTAX;
yCIIOBHas BEPOSATHOCT, HE3aBUCHMBIE
COOBITHS, HAXOANUTH BEPOATHOCTH C ITOMOIIBIO
NpaBWJIa YMHOXXCHHS, C TIOMOIIBIO JepeBa
CIly4alHOTO OIIBITA, UCTIBITAaHNE, HE3aBHCHUMBIC
WCTIBITAHHS, CEpHs HCHBITaHWH, yclex |
HeyZAada, HaXOAWTh BEPOSTHOCTH COOBITHI B
CepHM HE3aBUCHMBIX HCIBITAHUH O ITIEPBOTO
ycrexa, HaXOOUTh BEPOSATHOCTH COOBITHH B
cepuu ucnblTaHuil  bepHymnu, cioyuaiiHas
BEIWYMHA, pAaCHpelesieHue  BEpPOATHOCTEH,
JyarpaMma pacrpeeeHus;

- yMeTb  BBINOJHATH  apudMeTHdyeckue
ornepanun c pannoHaIBHBIMA n
JCUCTBUTENIBHBIMI YHCIIAMH, TPUOJIIKEHHBIC
BBIYHCIICHUSI, UCIONb3Ysl MIPAaBUIa OKPYTJICHHS,

JIenaTh TPUKHOKY W ONEHKY pe3yJibTara
BBIYHCIICHHIA;
- yMeTb BBITIOJTHSATh npeoOpa3oBaHus

TPUTOHOMETPUYECKUX BBIPAKEHUM M peEIIaTh
TPUTOHOMETPUUYECKUE YPABHEHMsI, HAXOIUThb
peuleHHsT TPOCTEUINUX TPUTOHOMETPUYECKUX
HEPAaBEHCTB;

- YMETb NPHUMEHATh CBOICTBA CTENEHU ML
peoOpa3oBaHus BHIPaXKEHUH, ONEpUPOBATH
MOHATUAMM: II0KA3aTCIIBHOC YPaBHCHUE H
HEPAaBEHCTBO, pEHIaTh OCHOBHBIE  THUIIBI

6



y4eToM HUMEIOIIUXCS pecypcos,
COOCTBEHHBIX BO3MOKHOCTEH u
MpPEINOoYTEeHNH; JaBaTh OLEHKY HOBBIM
CHUTYaIHSIM;

- CHocoOCTBOBaTh (OPMHPOBAHHIO H
NPOSIBIICHUIO IIHPOKOW OJpYJULIUH B
pa3HBIX 0O0NacTAX 3HAHWH, ITOCTOSHHO
MOBHINIATh CBOW 00pa3oOBaTENbHBIA H
KyJIbTYpPHBII ypOBEHbD;

0) CaMOKOHTPOJIb:

- WUCIIOJIB30BaTh NMPHUEMbI pe(bnekcml JUIA

OLIGHKM CHUTyallud, BBIOOpa BEpHOTO
pelieHus;
- yMeTb  OLEHUBATb  DPUCKU U

CBOCBPEMEHHO MPUHUMATh PEUICHUS IO
WX CHIDKCHUIO;

B) 9MOLMOHATILHBII HMHTEILICKT,
MpearnoNaralomuil  copMUPOBAaHHOCTH:
BHYTPEHHEH MOTHUBALMH, BKIIOYAIOLIEH
CTpEeMJICHHE K [OCTIDKCHHIO IIeTH W
yClexy, ONTHMH3M, HHHIIMATHBHOCTE,
yMEHHE NeHCTBOBATh, MCXOJS W3 CBOUX
BO3MOYKHOCTEI;

- OMIIaTHH, BKJIIOYAIOIIEH CIOCOOHOCTH
IIOHMMAaTh OMOIIMOHAJILHOE COCTOSHUE
JPYTHX, YYUTHIBATh ero npu
OCYULIECTBIICHUU KOMMYHUKAIIHH,
CIIOCOOHOCTH K COUYYBCTBUIO u
COTICPEKMBAHHUIO;

- COLMAJBHBIX HABBIKOB, BKJIHOYAIOIINX
CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHUS C
JIPYTUMHU JIIOIBMH, 3a00THUTHCH,
MPOSIBIIATE ~ MHTEpPEC W pa3peniaTh
KOH(JIUKTHI

OK 04.
D¢ dexTuBHO
B3aUMO/I€HICTBOBATH
u paboTath B
KOJIJIEKTHUBE u
KOMaH/Ie

B o0aactu
NO3HAHMS: OCO3HaHHUE LIEHHOCTHU
HAYYHOH  JEATCNLHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh MIPOSKTHYIO u
HCCIICI0OBATEIBCKYIO eI TEILHOCTD
WH/IUBUAYAIBEHO U B TPYIIIIC

Osaaaenue YHHBEPCAJIBHBIMH
KOMMYHUKATHBHBIMU JefiCTBUAIMU:

0) coBMeCTHas IeATEIHHOCTD:

HEHHOCTH HAy4YHOIro

- MOHNMATh n UCTIONB30BaTh
MPENMYIIECTBA KOMaHIHOH "
WHIUBHIYaJIbHOI paboThI;

- [pUHUMAThb  LEIM  COBMECTHOM
JeATENILHOCTH, OpraHU30BBIBATh u
KOOpPAMHHUPOBATh  JEHCTBUA IO  ee
JOCTHKCHUIO: COCTaBIIATh IU1aH
JeHCTBUH, pacHpenensTb PONIU C YUYETOM
MHEHHH YYaCTHHUKOB o0cyxaath

Pe3yJIbTaThl COBMECTHOM PaboTHI;

- KOOPIMHUPOBATH U BBITIONHSATH PabOTy B
YCIOBHUSIX PEabHOTO, BHPTYaJIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUSI;

- OCYIIECTBIISTH MO3UTHBHOE
CTPATETHYECKOE MOBEACHUE B Pa3IMYHBIX
CUTyallWsX, TMPOSBISATh TBOPYECTBO H
BOOOpakeHHUE, ObITh UHUIIMATUBHBIM.
Osiagenne YHHBEPCAJILHBIMH
PeryIATHBHBIMH IeHCTBUSIMH:

T) IPUHATHE ceOs U IPYTUX JFOJICH:

[I0Ka3aTeNbHbIX YPABHEHUN U HEPABEHCTB;

- yMeTh  BBINOJNHATH  NpeoOpazoBaHUs
BBIPaXKEHUII, COJIepIKALIIX Jorapumel,
pemats  JorapuMUYECKOe ypaBHEHHE W
HEPaBEHCTBO,  pEIIaTh  OCHOBHBIE  THIIBI
Jorapu()MUUYECKUX ypaBHEHHH M HEPABEHCTB;
MIPOCTEHIINE  CHUCTEMBI W COBOKYIHOCTH

palMoOHAIBHBIX YPaBHEHUN W HEPABEHCTB;

- YMETh IIPUMEHATh YPAaBHEHHS U HEPABEHCTBA
JUId pelIeHUs] MaTEMaTUYECKUX 3a7ad M 3a1ad
U3 pa3NiMuHbIX 00JacTell HAayKd W pealbHON
JKU3HU; MOJIEIUPOBATh PeajbHble CUTYalluU Ha

SI3BIKC aJ'IFe6pr, COCTaBJIsITb ~ BBIPAXKCHMUA,
YpaBHCHUSA, HEPABCHCTBA IO YCJIOBUIO 3a1a4u,
HUCCICOA0BATh MOCTPOCHHBIC MOACIN C

HCIIOJIh30BAHUEM aIlapara areOper;

- YMETh CTPOWTH M YUTATh TPAPUKH JTHHEHHOU
(yHKINU, KBapaTHIHON (DYHKINH, CTETICHHON
(YHKIHMU C IETBIM TO0Ka3zaTelleM; H300paxarh
Ha  KOOPIOWHATHOH  IDIOCKOCTH  TpaduKH
JINHENHBIX YPaBHEHUI U HCIIONB30BaTh UX AJIS
pelIeHusl CUCTEMBI JIMHEHHBIX YpaBHEHUH;

- YMeTbh UCIOJIb30BaTh rpaduku QyHKUMN AJIst
pelleHus ypaBHEHHUH, JUIsL  UCCIIEOBaHUSA
MIPOLIECCOB W 3aBUCHMOCTEH TIPH pEIICHUU
3aj1a4 W3 JpPYrHMX Y4YeOHBIX MpPEAMETOB U
pealbHOM  JKW3HH, BBIpaXath (QopMymamu
3aBHCHMOCTH MEXIy BeTHIUHAMU;

- yMETh HCTIONB30BaTh CBOWCTBA
MMOCTIEIOBATEIPHOCTE W TPOTPECCHil  UIs
pelIeHusl  pea’ybHBIX  3aJad  MPHUKIAJTHOTO
xapaxrepa, HAaXOJWUTh  IPOHM3BOJTHBIE
3JIEMEHTAPHBIX GbyHKIMH, BBIUUCIIATH
MPOU3BOAHBIC CYMMBI, IIPOU3BEACHUA,
YaCTHOTI'O GyHKIHT; HCII0JIb30BaTh
MIPOM3BO/IHYIO ISl HCCIIeIoBaHus (pyHKIMHM Ha
MOHOTOHHOCTb ¥ OKCTPEMYMBI, TNPHMEHSTH
pe3ysibTaThl MCCIEAOBaHUS K MOCTPOCHHIO
rpaduKoB, Ui HAXOXKACHUS HAWIYYIIETO
pelleHUss B TPUKIAAHBIX, B TOM YHCIC
COIMATEHO-)KOHOMHYECKHX, 33/1a9aX;

- yMETh HaXOJUTh epBOOOpa3HbIE
AJIEMEHTAPHBIX (PYHKINHA, BEIYUCIATE HHTETPAT
mo ¢opmyne Heiorona-Jleiibnuma, pemars
MIPUKJIJHBIC 33/1a41, B TOM YKCJE COIHaIbHO-
HKOHOMHUYECKOr0 M (DU3UYECKOTO Xapakrepa,
Cpe/ICTBAMHU MaTEMaTH4ECKOTO aHAIN3a;

- YMETh NPHUMEHSATh aKCUOMBI CTEPEOMETPHU U
CJIE/ICTBUS u3 HUX  0pU  PCHICHUU
TEOMETPUYECKUX 33Ja4; KJIACCU(HLINPOBATH
B3aUMHOE  PacIOJIOKCHHE OpSIMBIX |
IUIOCKOCTEH B MMPOCTPAHCTBE;

- yMeThb paclo3HaBaTh OCHOBHBIC
MHOTOTPaHHHUKOB (mpamuna, pu3Ma,
MPSIMOYTOJBHBIM ~ Mapajulenenunen,  Kyo);
KJIacCU(PUIMPOBATh MHOTOTPAHHHUKHU, BBIOMpAs
OCHOBaHHMs JUIsl KiacCUpUKauu (BBIMYKIIbIE U
HCBBIITYKJIBIE MHOT'OT'paHHUKH, IMpaBUJIbHBIC
MHOT'OI'paHHUKH, psAMbIC )44 HAKJIOHHBIC
MIPU3MBI, NTApaIIJIEIICTUIICAb);

- yMeTb OOBSACHATH IPHUHIMIBI TTOCTPOCHUS
CEUYCHHUH, HCIIONB3Yys METOJ CIIe/IOB; CTPOUTH
CCUCHNsI MHOTOTPAaHHHKOB METOJIOM CJIEJIOB,

BUIBI
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- TPUHMMATh MOTHBBI U apPI'yYMCHTBI
JPYTUX JFOJCH MpH aHaTu3e Pe3ybTaToOB
JIEATEIBHOCTH,

- IPU3HABATh CBOEC MPABO U MPABO JPYTUX
O/ Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MHP
C IIO3UIIMK APYTOro 4eaoBeKa

OK 05.
OcyniecTBIATh
YCTHYIO u
MHUCbMEHHYIO
KOMMYHHUKAIIMIO Ha
rOCyIapCTBEHHOM
s3pike  Poccuiickon
Denepanun c
y4eTOM
0COOEHHOCTEH
COLIMAJILHOTO H
KyJIBTYPHOTO
KOHTEKCTA

B obaacTu 3CTETHYECKOT0
BOCIHHUTAHUS:

- OCTETHYECKOEe OTHOINCHHE K MHPY,
BKJIFOYAS] OCTCTHKY ObITa, HAYYHOTO H
TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPy
1 0OIIECTBEHHBIX OTHOIIIEHHIA,

- CIIOCOOHOCTH BOCIIPHHUMATH Pa3IHUYHbIE
BUJIbI HCKYCCTBA, TPAJAUIHHA U TBOPUECTBO
CBOEro M JIPYTMX HapOJOB, OIIyIIATh
SMOIMOHATBHOE BO3ICUCTBUE UCKYCCTBA;
- yOeXICHHOCTh B 3HAYUMOCTH JUIs
JMYHOCTU U OOIIECTBA OTEYECTBEHHOIO U

MHPOBOTO ~ HMCKYCCTBA,  OTHHYECKHX
KyJIbTYPHBIX TpagulUid ¥ HAPOIHOTO
TBOPYECTBA

OBaagenue YHHBepPCAJIbHBIMU
KOMMYHMKATHBHBIMU JefiCTBUSIMU:

a) oO1ieHue: - OCYIIECTBIIATH

KOMMYHHKAIIMHU BO BceX cepax KHU3HHU;

- pacmo3HaBaTh HeBepOaJbHBIC CPEICTBA
o01eHusl, MIOHUMATh 3HAYECHUE
COLMAIBHBIX  3HAKOB,  paclo3HaBaTb
MPEANIOCHUIKH KOH(IIUKTHBIX CUTYaIlMH U
CMSTYaTh KOH(INKTHI;

- Pa3BEpPHYTO M JIOTUYHO H3JaraTh CBOIO
TOYKY 3pEHHS C  HCIIOJIb30BAaHHEM
A3BIKOBBIX CPEACTB

OK 06. IIposBuare
IpaXAaHCKO-
MMaTPUOTHYECKY IO
MO3UITHIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE
MOBE/ICHUE Ha
OCHOBE POCCHMCKHUX
JTyXOBHO-
HPaBCTBEHHBIX
IICHHOCTECH, B TOM
4YUCIE C  Y4YETOM
rapMOHHU3aLUU
MEXKHAILIHOHAJIbHBIX
H MECKPECIUTHO3HBIX
OTHOUICHUH,
MPUMEHSITh
CTaHAaPTHI
AHTUKOPPYILUOHHO
T0 MOBEACHUS

B 006J1acTH rpaskIaHCKOT0 BOCHUTAHUSA:
- MIPUHSATHE TPaAUIIMOHHBIX
HaAIlMOHAJIbHBIX, 00I1[eYETOBEUYECKUX
FyMaHI/ICTI/I‘IeCKI/IX u }IeMOKpaTI/I‘IeCKI/IX
LICHHOCTEH;
MATPHOTHYECKOT0 BOCTIMTAHUS
[IEHHOCTHOE OTHOIIICHHE K
rOCyTapCTBEHHBIM CHMBOJIaM,
HACTOPHYCCKOMY u MIPUPOTHOMY
HACIICAWIO, TIAMSATHHUKAM, TPaJUIUSIM
HaponoB Poccun, nocrmwxenusim Poccun
B HayKe, HCKYCCTBE, cropre,
TEXHOJIOTHSIX U TPYIE;
OBJaanenne YHHBEPCAJIbLHBIMH
PeryJIATHBHBLIMH JAeCTBUSMU:
B) SMOLMOHAJIbHBIN WHTEJLIEKT,
MPE/IIoararnuil chOpMUPOBAHHOCTS:
-CaMOCO3HaHHUSI, BKJTFOYAIOIIETO
CIIOCOOHOCTH [TOHUMATh CBOE
9MOLMOHATILHOE  COCTOSHHME,  BHUICTH
HATIpaBJIICHUS  Pa3BUTUSA  COOCTBEHHOM
SMOLMOHATBHOM cepsl, OBITH
YBEpEHHBIM B cele;
- CaMOpETyJIUPOBaHMA, BKJIIOYAIOIIETO
CaMOKOHTPOJIb, yMEHHE  MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJICHHUE,
CIOCOOHOCTh aanTHPOBATHCS K
SMOIHOHATBHBIM HW3MEHEHHSIM u
MPOSIBJIATE THOKOCTh, OBITh OTKPBITHIM

BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (QUIYp: BUJ
CBEpXY, COOKY, CHU3Y;

- yMeThb pemlaTh 3aJa4d Ha HaXO0XJICHHE
TEOMETPUYCCKUX BEIMYUH 110 00pasiaM WIn

aJiroputMam, TPUMCHSA HU3BCCTHBIC
AHAJIUTHYCCKHEC METOAbI npu peuIcHnn
CTaHAAPTHBIX MAaTE€MaTU4YCCKHUX 3aJa4 Ha

BBIUHCIIEHHUE YTJIOB MEKAY CKPEIIUBAIOIIIMHUCS
MNPAMBIMH, MEXIy IHPsIMOM M IIOCKOCTBIO,
MEXY IUIOCKOCTSIMH, JIByTPaHHBIX YTJIOB;

- YMeTh OOBSCHATH CIOCOOBI IMOJYYEHHS Tel
BpalleHHs;  KiIacCU(ULUPOBATh  B3aWMHOE
pacriojoxkeHue  cepbl M IIIOCKOCTH;
OIIEpUPOBATh TOHATHSMU: IAPOBOM CErMEHT,
OCHOBAaHHME CETrMEHTa, BBICOTa CErMEHTa,
IIapOBOM CJIOH, OCHOBAaHWE MLIAPOBOTO CIIOA,
BBICOTA [IIAPOBOTO CJIOS, IIAPOBOM CEKTOD;

- YMETb BBIUHCISTE COOTHOLICHUS MEXIY
IUIOMAIMA  TIOBEPXHOCTEHl W oObeMaMu
MOMOOHBIX  Ted, H300pakaTh  HM3ydaeMble
GUrypsl OT PyKH M C NPUMEHEHHEM IPOCTBIX
YEePTEXKHBIX WHCTPYMEHTOB, BBITIOJIHSATD
(BBIHOCHBIC) TUIOCKHE YEPTEKU H3 PUCYHKOB
MPOCTBIX OOBEMHBIX (HUIYp: BHA CBEpPXY,
cOOKy, CHU3Y, CTPOUTb CEUECHUS TEJ BPAILCHUS;
W3BJIEKATh, HHTEPIIPETHPOBATh n
IIpeoOpa3OBHIBATH nHpOpPMaNHNIO 0
IIPOCTPAaHCTBEHHBIX I'€OMETPUYECKHUX (urypax,
MIPEACTAaBICHHYIO HAa YEPTEeKaxX M PUCYHKAX;

- YMEThb BBIYHCIATE OOBEMBI U IUIOLIATH
MIOBEPXHOCTE  MHOTOTPaHHUKOB  (TIpH3Ma,
nmupaMpa) ¢ OpUMeHeHHeM  (opMmyd,
BBIYHCIISATh COOTHOILICHUSI MEXIY IJIOIIAAIMH

MOBEPXHOCTEH, o0beMaMu MO TOOHBIX
MHOTOTPaHHHUKOB;
- yMETh BBINOJHATH JCHCTBUS  CIOXCHUS

BEKTOPOB, BEIYUTAHHSI BEKTOPOB U YMHOKECHUS
BEKTOpa Ha YHUCIO, OOBSCHATh, KaKUMH
CBOMCTBAaMM OHHM  O00JNamaloT;, MPUMEHATH
MIPaBWJIO TIapaJUIeNeTnnea; HaXOAUTh CyMMY
BEKTOPOB M MPOM3BEICHUE BEKTOpa Ha YHCIIO,
yron MEXITY BEKTOpaMH, CKaJIIPHOE
MIPOU3BEICHUE, PACKIIA/IBIBATh BEKTOP 110 JBYM
HEKOJUTMHEapHBIM BEKTOpawm; 3a/1aBaTh
IUIOCKOCTh YPaBHEHHEM B JIEKapTOBON CHCTEME
KOOpJIMHAT;  IPUMEHATh  IeOMETpUYECKHE
(GaxkTbl IS pEIIeHUS  CTEPEOMETPHUUECKHUX
3aja4, MPeaNoJaralIiuX HECKOJIbKO IIaroBs
pelleHys], eClIU yCIOBUS IPUMEHEHUS 3aaHbl B

SIBHOI thopwme, pewiars pocTennme
TEeOMETPUYECKHE 3aJadyd Ha [PUMEHEHHE
BEKTOPHO-KOOPAWHATHOTO MEeTo/1a,

JI0Ka3aTeIbCTBO MAaTEeMaTHYECKUX OTHOIICHUH
U HaXOXJECHHE T€OMETPHYECKHX BEJIMYHMH II0
obpa3maM WJIM  aJIropuT™MaM, IPHMEHSA
U3BECTHbIC METOJIbI npu pelieHuu
CTaH/IapTHBIX MaTeMaTHYECKUX 33/1a4;

- YMETh HaXOJHTh U (POPMYIIUPOBATH COOBITHS:

epeceUcHue u O6T)GL[I/IHGHI/IC JaHHBIX
COﬁLITI/IfI, CO6BITI/I€, MIPOTUBOIOJIOKHOC
JaHHOMY CO6I)ITI/IIO, IIOJIB30BATHCA

auarpaMMamu Jitniepa u (GOpMyIIoN CIIOKEeHUS
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HOBOMY;
- BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUIEH
CTpeMJIEHUE K [JOCTIKEHUIO LEeIH |
yClexy, ONTHMH3M, HHHUIIUATHBHOCTE,
yMEHHE JAeHUCTBOBaTb, MCXOJS U3 CBOUX
BO3MOXKHOCTEI;

- OMIIATHH, BKIIOYAIOMIEH CIIOCOOHOCTH
MMOHWMATh 3MOIMOHAILHOE COCTOSHHUE
IPYTHX, YYUTHIBAaTh ero npu
OCYIIECTBIICHUH KOMMYHHUKAIIUH,
CHOCOOHOCTh K COYYBCTBUIO u
COTIEpEKUBAHUIO;

- COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX
CHOCOOHOCTh  BBICTPAMBATh OTHOIICHHS

C JpYrMMH  JIFONBMH,  3a00THUTHCH,
NpOSIBJIATE ~ WHTEpPEC W pa3pemarb
KOH(JIMKTHI
OK 07. B o0JacTu IKO0JIOTHYECKOIO|
CopeiicTBOBaThb BOCHUTAHUSA:
COXPaHCHHIO - aKTHUBHOC HENPHUATHE  ICUCTBUM,
OKpYyXKarouiei MPUHOCSLINX BPE OKpYXalollel cpene;
cpenpl, - yMeHHe MIPOTHO3UPOBATH
pecypcocOepexeHu HeOJIaronpusATHBIE 9KOJIOTHYECKHE
10, MPUMEHSTh | TMOCICACTBUS MPEAIPUHAMAECMBIX
3HAHUA 00 | nelcTBHUi, NpelOTBpAIIATh UX;
W3MCHCHUHU - pacuiMpeHue OIbITa JesSTEIbHOCTH
KJIUMAaTa, MPUHIUIBL | 3KOJOTHYCCKOW HAMPaBICHHOCTH;
OepeKITHBOTO Ogunanenne YHHBEPCAJIBLHBIMH
MIPOU3BO/JICTBA, y4eOHBIMH NMO03HABATEJIHLHBIMH
3¢ hexTHBHO HeiicTBHSIMH:
JIEHCTBOBATH B | 0) 0a30BBIE HCCIIEI0OBATENBCKHAE
Ype3BbIUANHBIX IEUCTBHUSA:
CUTYaIUAX - paspabaTeiBaTh  IUIAaH  PEIICHHSA
poOIeMBI c y4eTroM aHanm3a
MMEIOIUXCS MaTepHATBHBIX u
HeMaTepUaIbHBIX PECYPCOB;
- OCYUIECTBIISITh  IIEJICHAIIPABJICHHBII

MOUCK TMEPEeHOCa CPEACTB W CIOCO0OB
JIelcTBUS B TPO(ECCHOHABLHYIO CPELY;

- yMeTh TCPEHOCUTH 3HAHUA B
MTO3HABATEIHEHYTO b3 MPAaKTUIECCKYIO
00JIaCTH KU3HEAEATENBHOCTH,
OslasieHue YHHUBEPCATbHBIMU
KOMMYHUKATHBHBIMH JCHCTBUSIMU:

0) coBMeCTHasI IeATEIHHOCTD:

- IpeaJIaraTh HOBBIC MPOEKTHI, OLICHUBATH

uaeu c MO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, [IPAKTUYECKON
3HAYUMOCTH;

Osnaznenue YHUBEPCAIbHBIMU

PEryISTUBHBIMH ACHCTBUAMU:

0) CaMOKOHTPOJTB:

- JaBaThb OLCHKY HOBBIM CHTYaLHsM,
BHOCHTb KOPPEKTHBBI B JAESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE pE3YIIBTATOB
LEISIM

BEPOATHOCTEH MPU PEIICHUH 3a]a4, TPUMEHITH
KOMOMHATOpHOE TMPaBUJIO YMHOXEHHUS TpHU
pelieHnu 3anay;

- YMEThb CpaBHHMBAaThb BEPOSTHOCTU 3HAYEHUI
CIIy4JailHOM BEJMYMHBI [0 PACHPECICHUIO WU
c [IOMOILBIO JUarpamm, BBIYHCIIATD
MaTeMaTHYECKOE O0)KHJIaHHE, MIPUBOJUTH
MIPUMEpHI, KaK MPUMEHSETCS MaTeMaTHIeCKOe
OXMJAHUE CIlydallHOM BEJIMYMHBI HAaXOIUTh
MaTeMaTHYeCKOEe OXUAAHHE 10 JaHHOMY
pacmpesieNieHnio; HMETh TPEJCTaBICHHUE O
3aKOHE OOJBIINX YHCEI; UMETh TPeICTaBICHNE
O HOpMaJbHOM paCIpeNesieHUH, CpPeTHEM
apu(METHYCCKOM, MeIuaHa, HauOOJBIICM,
HaWMEHBIIEM 3HAueHUe, pa3Maxe MacchBa
YUCJIOBBIX  JAHHBIX;, YUTaTb U CTPOUTH
TaOIUIIBI ¥ TUATPaMMBL;

- yMeTh W3BICKaTh, TIPEOOPa3OBBIBATH U
HHTEPIPETHPOBATH HHPOPMALIHIO )
MIPOCTPAHCTBEHHBIX TEOMETPHUIECKUX (DUTYpax,
MPEJCTABIICHHYI0 Ha YepTekax M PHCYHKaX;
NPUMEHATh  TeoMeTpudeckue  (GakThl IS
penieHust CTEPEOMETPUIECKUX 3aj7a4,
MIPEANONAraloNINX HECKOJIBKO I1aroB PeIIeHus,
€CJIM YCJOBHUS TPUMEHEHUS 3aJlaHbl B SIBHOM

opme;

- YMETh IIPUMEHATH npocTennve
IpOorpaMMHBIC CpeacTBa nu
QJICKTPOHHOKOMMYHHUKAIUOHHBIC CUCTEMBI IIPpU
peH.ICHI/II/I CTepeOMeTpI/I‘IGCKI/IX 3a1a4,
HpI/IBOZ[I/ITb HpI/IMCpH MATEMATHUYCCKUX
3aKOHOMEPHOCTEHl B MPUPOJAE U  JKU3HH,

pacno3HaBaTh MPOABJICHHUE 3aKOHOB I'COMETPUUN
B HUCKYCCTBC;, MPUMCHATH IMOJTYUCHHBIC 3HAHUA
Ha IMPaKTUKE: AHAJIU3UPOBATH pcalbHbIC
CUTyallud U NPUMCHATb U3YUCHHBIC NOHATUA B
nmponecce IMOoHuCKa PpeIICHUs MaTeMaTU4YCCKU

chopMyITHpPOBaHHON MPOOIIEMBI,
MOJICIIPOBATh PEalbHBIC CHTYallMd Ha S3BIKC
reOMETPUH, HCCIIeI0BATh MMOCTPOCHHBIE

MOJIETI C HCIIOJIb30BAaHHEM T'€OMETPUYECKUX
MIOHATHH M TEOpEM, allliapara aaredpsl, penaTh
MIPaKTHYECKHE 3a7a4m, CBSI3aHHBIC c
HaXO0X/ICHUEM F€OMETPUIECKIX BEITHIHH.

[K.1.3 [IpoBomuTH
paboTsI 1Mo
MOHTaXY
BOJIOKOHHO-
OIITUYCCKUX U
M€EIHO-KUIbHBIX
KabeJeii CBI3K

- 3HaTb [OHATHS: CIy4yallHBI ONBIT U

ciryqaifHoe coOrITHE, BEPOSATHOCTH
CIIy4aifHOTO COOBITHSI, yMETh BBIYUCIATH
BEPOSATHOCTD c HCTIOb30BaHUEM

rpadu4ecKux METOJIOB, IPUMEHSTH (HOPMYJIBI
CIIOKEHUSI M YMHOXKEHHS BEpOSTHOCTEH,
KOMOWHATOpHBIC (DaKThl ¥ (QOpPMYJIBI TPH




penieHnyd 3ajad, OICHUBATh BEPOSTHOCTU
pealbHBIX  COOBITHH,  3HAKOMCTBO  CO
CITy4aiiHBIMU BEITMYMHAMHU, yMeHHe
MPUBOANUTH TPUMEPHI TPOSIBICHUS 3aKOHA
0ONBPIIMX  YHCEN B TNPHPOJHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

K 3.2. Onpegnensry
MecTa
HETePMETUIHOCTH
KaOers, MecTa
YCTaHOBKHU
ra30HEIPOHUIIACMbIX

MyhT

- yMeTb WU3BJIEKaTh, WHTEPIPETHPOBATH
MH(OPMAIHNIO, IPEICTABICHHYIO B TabIHIIaX,
Ha JUarpamMMax, rpadukax, OTPa)XarolIyro
CBOICTBa pEAJIbHBIX IPOLIECCOB U SBJICHUH;
NpEeCTaBIATh HHPOPMALUIO C IOMOILIBIO
TaOJINL] u Juarpamm; HCCIEI0BATh
CTaTUCTHYCCKUEC JTAaHHBIC, B TOM 4YHCIIC C
NPUMEHEHHEM TpadUuecKUX METOJIOB H
SIEKTPOHHBIX CPEJICTB;

MK 3.1 BrsiOupars
MaTepuabl,

MHCTPYMEHTBI u
MpUOOPBI ISl MOHTAXKA|

I7 PEMOHTHO-
MPOQUITAKTHUECKUX
padoT o

o0cnyxuBanuio AMC o
IADC pagnocBsizu

- YMETh BBIOMPATH MOAXOISIINI HW3ydeHHBII
METOJl Ul pEIICHUs 3aJadud, paclo3HaBaTbh
MaremMaTtuueckue (pakThl U MaTeMaTH4ecKue
MOJIEIM B TIPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUAX, B UCKYCCTBE; YMEHHE NMPUBOAUTH
TIpUMEPHI MaTeMaTHYECKUX OTKpBITUI
poccuiickol ¥ MHUPOBOM MaTeMaTHYeCKOU
HayKH.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBLHOM

T CHUTIIAHBI

2.1. Tpya0eMKOCTb OCBOEHHS TUCUMILINHBI

Buna yueOHoii padoThl

O0BeM B yacax, Bcero

1 cemectp BCET'O, B T.4.: 71
OcHoBHOe coep:KaHHe, B T.4.: 58
Jlexyuu 26
Ipaxmuyeckue 3anamus 32
Jlabopamopuuie sanamus -
IIpodeccuoHaILHO OPHEHTHPOBAHHOE COJEPAKAHNE, B T.U.: 6
Jlexyuu 2
Ipaxmuuyeckue 3anamus 4
JlabopamopHuyie 3ansamus -
HNupuBunyanbHbIii NPOEKT (Oa/hem) HET
Koucynomayuu 2
IIpomexyTouyHas arrecTauus B popme IK3aMeHa 5
2 cemectp BCEI'O, B T.u.: 191
OCHOBHOE cojiep:KaHue, B T.4.: 160
Jlexyuu 54
Ipaxmuueckue 3anamus 106
Jlabopamopuyie sansamus -
IpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPIKAHME, B T.U.: 24
Jlexyuu 10
Ipaxmuueckue 3ansamus 14
JlabopamopHnyie 3ansamus -
HNuauBuAyadbHbIA NPOEKT (Oa/Hem) HET
Koncynomayuu 2
IIpomeskyTouHasi aTTecTanus B (hpopMe IK3aMeHA 5
BCEI'O no qjucuuniinHe, B T.4.: 262
OcHoBHOe coep:KaHHe, B T.4.: 218
Jlexyuu 80
Ipaxmuyeckue 3anamus 138
Jlabopamopuuie sanamus -
IIpodeccuoHaILHO OPHEHTHPOBAHHOE COJIEPAKAHNE, B T. 4.2 30
Jlexyuu 12
Ipakmuueckue 3anamus 18
Jlabopamopuvie 3anamus -
Koncynomayuu 4
IIpomexyToyHas aTTecTanus 10
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2.2. TemaTn4yecKuil IJVIaH U cOePKAHUE TUCUUILINHBI

HanmeHoBanue pa3iesioB u Copnep:xaHue y4eOHOTro MaTepHaJa U (POPMbI OPraHU3ALUH JeATeTbHOCTH O0bem yacoB ®opmupyemble
TeM obdyyaommxcs KOMIIEeTeHIINU
1 cemecTp BCEI'O 71
Pa3znen 1. IToBTOpeHne Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 22
Tema 1.1. Lenu u 3amaun OcHOBHOE cojiepKaHNe Y4eOHOr0 MaTepuaJia 2 OK 01, OK 02, OK 03,
MaTeMaTHKH TPU OCBOCHUHU enwn u 3agauu MaTEeMaTHKH TIPU OCBOCHUHU CIIEIUANBHOCTH. ba3oBbie 3HAHMS W YMEHUS TIO OK 04, OK 05,
CHEHUAILHOCTH. MaTeMaTHKe B MPOGECCHOHAIBHON U MOBCEAHEBHOW MESITEIBHOCTH. MHOXECTBO, OIepaluu OK 06, OK 07
MHoxecTBa U JIOTHKA HaJg  MHOXECTBaMH, JAudarpamMMmbl  Oinepa-Benna.  lcmonb3oBaHHE — TEOPETHKO-
MHOXKECTBEHHOI'O ~ ammapara Juld OIHCAHHSA PpEeAIbHBIX MPOIECCOB U  SIBICHUM B
podeCcCHOHANEHOM JIESITEIEHOCTH, ITPY PEIICHNH 3a4a4 U3 APYTUX AUCIMIUINH
B Tom uncie:
Jlexmms Neol 2
Tema 1.2. Yucna u Hatypansusle u nensle uyncna. [Ipu3Haku JeIuMOCTH LENbIX 4uced. PanuoHanmbHBIE 4HCTA. 4 OK 01, OK 02, OK 03,
BhIYMCIIEHNS. BoipakeHns 1 | OObIKHOBEHHBIE M JIECATHUYHBIE JpOOHW, NPOLEHTH, OECKOHEYHbIE INEPUOIMYECKUE IpoOu. OK 04, OK 05,
npeoOpa3oBaHus Apupmerndeckre ONepalyd C PaldOHAIBHBIMHM YHCIAMH, IPeoOpa3oBaHUS HYHCIIOBBIX OK 06, OK 07
BeIpakeHWil. JleHicTBUTENbHBIE uncia. PalWoHanbHBIE W HppalMOHAIBHBIE UHCIA.
Apudmerndeckre onepanud ¢ ACUCTBUTEIBHBIMH YUCIaMU. [IpuOMmKEHHbIE BHIYHUCICHUS,
IIpaBUJIa OKPYTJICHHS, TPUKNAKA U OIIEHKA PE3YJIbTaTa BEIYUCICHUH
B Tom yucie:
Jlextmst No2 1
MMpakTnyeckoe 3ausitue Nel. ApudmeTruueckue ACHCTBYS HAJl YUCIaAMHU 1
IMpakTHyeckoe 3ausitue Ne2. BripaxkeHus u mpeoOpa3oBaHus 2
Tema 1.3. ToxxmecTBa u OcHOBHOE cojlep;KaHHe YUeOHOI0o MaTepuaJa 8 OK 01, OK 02, OK 03,
TOKIECTBEHHBIE ToxagectBa W TOXKAECTBEHHbIE MPEOOpa3OBaHMsA. YPaBHEHHE, KOPEHb YpPaBHEHHUS. OK 04, OK 05,
npeoOpa3zoBaHus YpaBHeHUs, | HepaBeHCTBO, pelleHHE HEpPABEHCTBA. METOH UHTEpPBANOB. PEIICHUE LENBIX W OPOOHO- OK 06, OK 07
HEPaBEHCTBA M UX CUCTEMBI palMOHANIBHBIX YpPaBHEHHWH M HepaBeHCTB. I[IpuMeHeHHWe YpaBHEHHMIl M HEPaBEHCTB K
PELICHUIO MaTeMaTHYeCKUX 3a/a4 W 3aJad M3 pa3siMuHbIX Oo0JlacTeil HAyKh M pealbHOMN
#u3HU. CHCTEMBI M COBOKYITHOCTH PAallMOHAIBHBIX YpaBHEHMH M HepaBeHCTB. CHCTEMBI
JUHEWHBIX YypaBHEHHWH. PemieHue npuiIagHbIX 3afad C IMOMOINBIO CUCTEMBI JIMHEHHBIX
YpaBHEHHUH.
B Tom uncie:
Jlexims No3 1
IpakTnueckoe 3ansTue Ne3. VpaBHeHUS U HepaBeHCTBAa. OCHOBHBIE IpPHUEMBl PELICHUS 1
YpaBHEHHH ¥ HEPaBEHCTB
IpakTnueckoe 3ansiTme Ne3. VYpaBHeHuss U HepaBeHCTBA. OCHOBHBIE IPHUEMBl PELICHUSA 2
YpaBHEHUH ¥ HEPaBEHCTB
IIpakTHyeckoe 3ansaTne Ned. PemeHne Hensix ¥ APOOHO-PAIMOHANBHBIX YPaBHEHUH M 2

HCPAaBCHCTB




[pakTnyeckoe 3ansitue NeS5S CrucTeMbl THHEHHBIX YpaBHEHH. Pemenne mpuKkiIaaHbIxX 3a1aq 2
C MOMOIIBIO CUCTEMBI JTUHEHHBIX YpaBHEHHMN
Tewma 1.4. [IporieHTHBIE IMpodeccHoHATBHO-OPHEHTHPOBAHHOE COleP:KaHHE YUEOHOr0 MaTepuajia 4 OK 01, OK 02, OK 03,
BBIYHUCIIEHHS B ITpumenenne npoOel M MPOIEHTOB Ui PELICHUS NPUKIAAHBIX 3a4ad M3 Pa3IUIHBIX OK 04, OK 05,
Ipo(eCCHOHANBHBIX 33/1a4aX. | OTpacieill 3HAaHUH ¥ PeabHOM KU3HU. [IpUOIKEHHBIE BBIUMCIIEHHS, IPABMIIA OKPYIJIEHUS, OK 06, OK 07,
CocraBjeHue 1 peleHue MPUKUJKA U OlEHKA pe3ysbTara BhIYHMCIEHU. PazHble crOCOOBI BBIYMCICHHS MPOIEHTOB. IIK 1.3, I1K.3.1, [IK 3.2
npodeccroHaNBHBIX 3a/1a4 C [TpoueHTHBIE BBIYMCIEHHS B NpodecCHOHATIBHBIX 3ajadyax. [IpuMeHeHWe YpaBHEHUH U
MIOMOIIIBIO YpaBHEHU I HEpPaBEHCTB K PEIICHUI0 MaTeMaTHYeCKHUX 3a1ad ¥ 3ajay U3 Pa3IM4HbIX 00JacTell HayKu U
peanbHOW ku3HH. CoOCTaBlIeHHME M pelleHne NpPOo(EeCCHOHANBHBIX 3a7ad C IOMOILBIO
YpaBHECHHM.
B Tom umncie:
Jlexuus Ned 1
IIpakTnyeckoe 3ansaTHe Ne6. IIpoleHTHBIE BBIYHMCIEHHS B NPOQECCHOHATBHBIX 3aadax. 1
Haxox/1eHre HeM3BEeCTHOM BEIMYMHBI B TPO(eCCHOHANBHBIX 33/1a9ax
IIpakTHyeckoe 3anaTHe Ne6. IIporeHTHBIE BBMHCIECHHS B NPOQECCHOHATIBHBIX 3ajadax. 2
HaxosxJieHre HeHM3BECTHOW BEIMYUHBI B PO ECCHOHANBHBIX 3a1a9ax
Tema 1.5. @yHkuuu u OcHOBHOE cojlep:KaHHe Y4eOHOro MaTepuaJia 2 OK 01, OK 02, OK 03,
rpaduku OyHknwms, crocoOsl 3amanns (QyHkuuu. ['paduk QyHkumu. BzamMuo obOparHble (GyHKIHH. OK 04, OK 05,
OO6nacTp ompeneneHus W MHOXeCTBO 3HaueHWH ¢yHkumu. Hymn ¢yskumu. [IpomexyTku OK 06, OK 07
3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKITHH.
B Tom yucie:
Jlexmmst No5 2
Tema 1.6. 'eomerpus Ha OcHOBHOE cojlep;KaHHe YUeOHOIr0o MaTepHuaJa 2
mIockocTy. BxomHoit OcHoBHbBIC PUTYpHIL, (DAKTHI K TEOPEMBI INIAHUMETPUN. BXOAHOM KOHTPOJIB
KOHTPOJIb B Tom yucie:
Jlexmmst Ne6 2
Paznen 2. Crenenn u kopuu. CTeneHHas, IoKa3aTejbHas U Jorapupmuueckas (pyHKIUs 42
Tema 2.1. Apudpmermaecknii | Coagep:xanue yueGHOr0o MaTepuaa 2 OK 01, OK 02, OK 03,
KOPEHb N—Oi CTEeNeHH Apudmerndecknii KOpeHb HATYpalbHON cTemeHu. J(eHcTBus ¢ apu(MeTHIECKUMH KOPHIMH OK 04, OK 05,
N—Oli CTENEHH. OK 06, OK 07
B Tom yucie:
Jlexrmst Ne7 1
IMpakTuyeckoe 3ansitue Ne7. Briuncienue u cpaBHeHUEe KopHel. BrimogHeHne pacyeToB ¢ 1
paarKagaMu
Tewma 2.2. CreneHnu. OcHOBHOE cojiep:KaHNe Y4eOHOro MaTepuajia 2 OK 01, OK 02, OK 03,

CrangaptHas Gpopma 3amucu
JNEUCTBUTEIILHOTO YHcCa

Crenenb ¢ nenbiM mokaszarenem. CranpaptHas ¢opMa 3amicu JIeHCTBUTENFHOIO YHCIA.
Hcnonp3oBanue mnoaxomsiield (GopMbl 3amuMcH  OCHCTBUTEIBHBIX YHCEN Ui  PCIICHHS
MPaKTUYECKUX 3a7ad U NpEeJCTaBIeHUs AaHHBIX. CTENeHb C palMOHAIbHBIM IOKa3aTeeM.
Caoiicta cteneHu. [IpeoOpa3oBaHie BBIPAXKEHHUH, COACPKAIIMX CTEICHU C PAllMOHATBHBIM
MoKazarejaeM

OK 04, OK 05,
OK 06, OK 07
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B ToMm uncJe:

Jlextmst No8

IpakTnueckoe 3ansatue Ne8. HaxoxneHune 3HaueHUH CTENEHEH C paLMOHAIBHBIMU
nokazatensiMu. CpaBHEHHE CTETIEHEH

Tema 2.3. CtencHHas OcHOBHOE cojlep;KaHHe YYeOHOTr0o MaTepHuaJia 4 OK 01, OK 02, OK 03,
byHKIHS CreneHHass (QyHKIMS C HaTypadbHbIM M LEJBIM TOKa3areneM. E€ cBoiictBa u rpaduk. OK 04, OK 05,
CaoiicTBa 1 rpaduK KOPHsI N-Oi CTEIEHH OK 06, OK 07
B Tom yucie:
Jlexrust Ne9 2
IpakTnueckoe 3anHsaTHe Ne9. I[IpeoOpa3oBaHue BBIpAXEHHUH, COAEPXKANUX CTEIICHH. 2
PelieHne npukiIaaHbIX 3a1a4
Tewma 2.4. Uppanmonansueie | OCHOBHOE cojiep:kaHue Y4eOHOr0 MaTepuaja 4 OK 01, OK 02, OK 03,
ypaBHEHMS U HEPABEHCTBA. Pemenue mppanuoHadbHBIX YpaBHEHUH W HEepaBeHCTB. VICHoOnbp30BaHHE CBOWMCTB CTEHNEHHOM OK 04, OK 05,
ITpuMeHenue CBOWCTB (QYHKIMM OpH PEIICHUM yPAaBHEHUI M HEPaBEHCTR OK 06, OK 07
CTCTIEHHON (YHKITUN B Tom uucie:
Jlexnus NelO 2
IIpakTnueckoe 3ausaTue Nel(. Penenue uppanrioHalbHbIX YPaBHEHUH 2
Tewma 2.5. I[loka3zaTenbHas OcHOBHOE cojlep:KaHHe YYeOHOT0 MaTepuaJa 2 OK 01, OK 02, OK 03,
(GyHKIHS, €e CBOWCTBA IToka3arenapHas QYHKIWMsI, €€ CBOMCTBA U IrpaduK OK 04, OK 05,
B ToMm uncie: OK 06, OK 07
Jlexims Noll 2
Tema 2.6. [TokazarenbHble OcHOBHOE cojiep:KaHNe Y4eOHOro MaTepuaja 10 OK 01, OK 02, OK 03,
ypaBHEHHS U HEPABEHCTBA. Iloka3aTenpHble ypaBHEHHS M HEpaBeHCTBA. PellleHHe IIOKa3aTeNbHBIX YpaBHEHHH W OK 04, OK 05,
IIpumeHeHHEe CBONCTB MOKa3aTeIbHbIX HEPABEHCTB OK 06, OK 07
MOKa3aTeIbHOMN (PyHKIIH B Tom uucJe:
Jlexnus Nel2 1
IIpakTnueckoe 3ansaTue Nell. Pemenue nokazaTelbHbIX YpaBHEHUH 1
IpakTnueckoe 3ausaTue Nell. Penenue nokazaTelbHbIX YpaBHEHUH 2
IIpakTnueckoe 3ausiTue Nel2. PenieHue cucTeM MOKa3aTelbHbIX YPAaBHEHHIA 2
Jleximst Nol3 2
IpakTnueckoe 3ausaTue Nel3. Penenue nokasaTesbHbIX HEPABEHCTB 2
Tema 2.7. Jlorapudm uncna. | OCHOBHOE cojiep:KaHUe YUeOHOT0 MaTepHajia 2 OK 01, OK 02, OK 03,
JecaTnunblii 1 HatypanbHbeli | Jlorapudm uncia. JlecSTHYHBIH M HATYPaTbHBIH TOrapudMbL. OK 04, OK 05,
norapuMBI B ToM uucJe: OK 06, OK 07
Jlexnus Nel4 1
IIpakTnyeckoe 3ansaTHe Nel4. HaxoxneHune 3HaueHWdd Jjorapudma IO TIPOU3BOJIHHOMY 1
ocHoBaHMIO. [Tepexo/1 OT 0IHOT0 OCHOBAHUSI K APYTOMY
Tema 2.8. CoiicTBa Conep:xanne yueOHOro MatepuaJjia 4 OK 01, OK 02, OK 03,

sorapu(mMoB.

[IpeoOpa3oBaHue BEIpaKEHUH, cojepxkanmux Jsorapudmsel. Jlorapubmudaeckas (QyHKIWMS, e

OK 04, OK 05,
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Jlorapudmraeckas QpyHKITHS,
€€ CBOICTBa

CBOMCTBA U IrpaduK

B ToMm uncJe:

OK 06, OK 07

Jlexmmst Nel5 2
IMpakTyeckoe 3aHsiTHe Nel5. BelunclieHre ¥ CpaBHEHHE JIOrapu(MOB. 2
Tewma 2.9. Jlorapupmudeckne | Coaep:kaHue y4eGHOI0 MaTepuaa 8 OK 01, OK 02, OK 03,
YpaBHEHHsSI U HEPABEHCTBA Jlorapudmudeckne ypaBHEHHUS 1 HEpaBEHCTBA OK 04, OK 05,
B ToMm uncie: OK 06, OK 07
Jlexmmst Nel6 2
IMpakTyeckoe 3ausitue Nel6. JlorapubMupoBaHue U MOTCHIIMPOBAHUE BBIPAKCHHI 2
IMpakTHyeckoe 3ausitue Nel7. Pemenue jorapu)MHUECKUX YpaBHECHUM 2
IMpakTyeckoe 3ausitue Nel7. Pemenue gporapu)MHUUECKUX YPaBHECHUM 2
Tewma 2.10. [Ipumenenne Copaep:kaHue y4edOHOro MaTepHaJia 2 OK 01, OK 02, OK 03,
JIOTapu(PMOB K PEIICHHIO Pemenne jorapuMUIeCKUX YpaBHEHUI M HEPABSHCTB OK 04, OK 05,
3a1a4 B ToMm uncie: OK 06, OK 07
Jlexmmst Nol17 2
Tewma 2.11. Jlorapudmsr B IIpodeccHoOHATBHO-OPHEHTHPOBAHHOE COEP:KaHHE YUEOHOI0 MaTepHaJIa 2 OK 01, OK 02, OK 03,
MIPUPOJIEC U TEXHUKE [Ipumenerne norapupma. Vctopus pa3Butus mareMartuku. Jlorapmpmudeckas crmpaib B OK 04, OK 05,
npupone. Ee warematndeckue cBoiictBa. lVcmonb3oBaHue rpadukoB (QyHKUMA s OK 06, OK 07,
WCCIIETIOBAHUS TPOIIECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HHMKAIOT MPHU PENICHUM 3a1ad U3 IIK 1.3, I1K.3.1, [IK 3.2
pa3IMYHbBIX 00JIaCTeH HAYKK U pealibHON JKU3HU
B ToM yucie:
Jlexnus Nel8 1
IpakTnyeckoe 3ansTue Nel8. [IpuGnmkeHHbIC BBIYUCICHNS U PELICHHS PUKITAIHBIX 3a]a4. 1
Jlorapudmel B IPUPOJIC ¥ TEXHUKE
Kouncyabrauuu 2
IIpome:xxyTOUHasA aTTecTanus B (hpopme IK3aMeHA 5
2 cemecTp BCET'O 191
Paznea 3. OcnoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUU 40
Tema 3.1. OcHOBBI Conep:xkanme yueOHOro MaTepuaJa: 4 OK 01, OK 02, OK 03,
TPUTOHOMETPUHU CuHyc, KOCHHYC U TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC OK 04, OK 05,
YHCIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY>KHOCTb, onpenereHne OK 06, OK 07
TPUTOHOMETPHYCCKHUX (PYHKITUI YHCIOBOTO apryMeHTa
B Tom vucie:
Jlexmus Nol19 2
IpakTnueckoe 3anaTue Nel9. PaguaHHbIl MeTON M3MEPEHHs YTJIOB BpAIEHUS U CBSI3b C 2
rpagyCHON Mepoi
Tema 3.2. OcHOBHBIC Cojep:kanue yueOHOT0 MaTepHuaJia: 14 OK 01, OK 02, OK 03,

TPUTOHOMETPHYECKIE
TOXKJIECTBA

[IpeoOpa3oBaHue TPUTOHOMETPHUYCCKUX BBIpaKeHWA. OCHOBHBIE TPUTOHOMETPHUYCCKHEC
¢dopmynel. CHHYC, KOCHHYC, TaHTC€HC CYMMBI W Pa3HOCTH ABYX yriioB. CHHYC W KOCHHYC
JIBOMHOTIO yriaa. ®opMyIIsl MOJOBHHHOIO YIJa.

OK 04, OK 05,
OK 06, OK 07
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B ToMm uncJe:

Jlexmmst No20

MpakTnyeckoe 3aHsiTue Ne2(. OCHOBHBIC TPUTOHOMETPHUECKHE TOKISCTBA

Jlexmms No21

IMpakTnyeckoe 3ausitue Ne21. ®opMyJIbl CII0KEHHUS

[pakTunyeckoe 3anatue Ne22. [IpeoOpazoBaHrne CyMMBI TPUTOHOMETPUIECKAX (YHKIHH B
IPOU3BECHNE

N [— = ||

MpakTuyeckoe 3ansaTue Ne23. IlpeoGpazoBanue MPOW3BEACHHS TPUTOHOMETPUICCKHX
(OYHKINH B CYMMY

Jleximst No22

IIpakTuyeckoe 3ausiTe Ne24. opmybl yIBOSHHUS

[\

Tewma 3.3. [lepuoandeckue
GbyHKIHH.
Tpuronomerpuueckue
GbyHKIH

Copep:kanue y4edOHOro MaTepHaJia

OOnacTh ompeAeneHUs ¥ MHOXKECTBO 3HA4YCHUH (QYHKIMH. YeTHOCTh, HEYETHOCTH,
nepuoan4HoCTh QyHKuni. CriocoOsl 3ananust GpyHkuuit. O6JacTh ONpeeeHns U MHOXKXECTBO
3HAQUEHUH TPUTOHOMETPHYECKUX (yHKUMH. YeTHOCTb, HEYETHOCTh, MNEPHOANYHOCTD
TpuUroHomerpuieckux GpyHkiuid. CBoiicTBa u rpaduku QyHKIMH y = cos X, y = sin X, y = (g X,
Yy =clgx.

B ToMm uncJe:

Jlexims No23

IIpakTnyeckoe 3ansitme Ne25. HemnpepbiBHble u mnepuoandeckue (yHkuun. CBOWCTBa
rpadMKy CHHYca, KOCUHYCa, TAHI€HCA M KOTaHI'€HCa

IIpakTnyeckoe 3ansitme Ne25. HenpepbiBHble U mnepuoandeckue (yHkuun. CBOWCTBAa U
rpadMKy cHHyca, KOCHHYCa, TAHI€HCA M KOTaHI'€HCa

OK 01, OK 02, OK 03,
OK 04, OK 05,
OK 06, OK 07

Tema 3.4. IIpeobpa3oBanne
rpaduKoB
TPUTOHOMETPUIECKUX
byHKIIAI]

Coaep:xanue y4e0HOI0 MaTepuaJja

Cxarue W pacTsDkeHHe TpadUKoB TpUroHoMeTpuueckux ¢yHkuuid. I[IpeoOpazoBanue
rpad¥KOB TPUTOHOMETPUYECKHUX (PYHKIHIA.

B ToMm uncJe:

Jlexmus No24

IMpakTyeckoe 3ausaTue Ne26. ITpeoOpa3zoBanre rpad)MKOB TPUTOHOMETPHYECKUX (PYHKIUI

OK 01, OK 02, OK 03,
OK 04, OK 05,
OK 06, OK 07

Tema 3.5. Onucanue
MPOM3BOICTBEHHBIX
MIPOLIECCOB C TIOMOIIBIO
rpadukoB QyHKIMIA

IIpodeccHoHATBbHO-0PHEHTHPOBAHHOE COAepPKAHNE YUeOHOTr0 MaTepHuaJja

Hcnons3oBaHne CBOWCTB TPUTOHOMETPUYECKHX (GYHKIMH B IMPOQECCHOHANBHBIX 3ajadax.
Hcnonp3oBanue TrpadukoB (YHKIWHA OIS WCCIEAOBAHHMS MPOIIECCOB W 3aBHCHMOCTEH,
KOTOpBIE BO3HHUKAIOT NIPH PEIICHNUN 3a]1a4 U3 APYTUX y4eOHBIX AUCIUIUINH U PEaTbHON KU3HH

B ToMm uncJe:

IpakTnyeckoe 3anaTHe Ne27. [IprMeps! 3aBUCHMOCTEH MEXIy IEPEMEHHBIMHI B PEabHBIX
nporieccax. [ToctpoeHue u ureHne rpaduKoB GyHKIHMA

IpakTnyeckoe 3anaTue Ne28. Vcrons3oBaHHE CBONCTB TPUTOHOMETPHUYECKUX (YHKIHH B
npodecCHoHAIBHBIX 3a1a9ax

OK 01, OK 02, OK 03,
OK 04, OK 05,
OK 06, OK 07,

TK 1.3, [IK.3.1, TIK 3.2

Tema 3.6. O6paTHBIE
TPUTOHOMETPUYECKHE

Copep:kanue y4edOHOro MaTepHaJia

Oo6patabie Qyukimu. OOpaTHbIe TPUrOHOMETpHUeCKUe GyHKIwH. VX cBOHCTBA U rpaduKH.

OK 01, OK 02, OK 03,
OK 04, OK 05,
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byHKIIIN

B ToMm uncJe:

OK 06, OK 07

GhyHKIIH

[IpomsBonnas QyHKIuH. 3amadd, NPHUBOIAIINE K TOHITHIO Mpom3BogHOW. OrmpenerneHue
MIPOU3BOHON. AJITOPUTM OTBICKAHUS NMPOM3BOIHON. [Ipon3BOIHBIE 3I€eMEHTAPHBIX (QYHKIUI.
IIpaBuna guddepennupoanus. Dopmynasl auddepenimpoBanus. DopMysIbl HAXO0XKICHHS
MPOM3BOJHOM CyMMBI, IPOM3BEJCHUS W 4acTHOro. IIpou3BojHas CIOXKHOW (QYHKIHMH.
[Ipou3BoiHAs] TPUTOHOMETPUYCCKHUX (PYHKITHIA.

B Tom unciie:

Jleximst No29

Jlexmmst No25 2
MpakTyeckoe 3ausitue Ne29. O6paTHbIe TPUTOHOMETPUYECKHE PYHKIIUU U UX rpad)uKH 2
Tema 3.7. Copaep:kaHue y4edOHOro MaTepHaJia 6 OK 01, OK 02, OK 03,
TpuroHomerpudeckue TpuroHoMeTprueckne ypaBHEHHUs cOs X = a, Si X = a, tg X = a, ctg X = a. Pemenue OK 04, OK 05,
YpaBHEHHS TPUTOHOMETPUUYECKUX YPaBHEHUM OK 06, OK 07
B ToM yucie:
Jlexmmst No26 2
IMpakTnyeckoe 3ausitue Ne30. TpuronoMeTpruecKie ypaBHCHHS 2
IMpakTnyeckoe 3ausitue Ne30. TpuronoMeTpruecKie YpaBHEHHS 2
Tema 3.8. Copep:kaHue y4edOHOro MaTepHaJia 4 OK 01, OK 02, OK 03,
TpuroHOMeTpHUCCKHE ITpocTeifiiie  TPMIOHOMETPMYECKHE  HEPABEHCTBA.  PellleHHE  TPUTOHOMETPUYECKHX OK 04, OK 05,
HEpaBEHCTBA HEPaBEHCTB, B TOM YHCJIE€ C UCTIOJIh30BAHUEM CBOWCTB (DYHKITUH OK 06, OK 07
B ToM yucie:
Jlekius Ne27 2
IpakTunyeckoe 3ausaTue Ne31. TpuroHoMeTpruueckue HEPABEHCTBA 2
Pasznen 4. Ilpon3Boanasi yHKIMHU, €€ MPUMEHEHHE 32
Tema 4.1. Conep:xkanme yuedOHOro MaTepuaJa: 4 OK 01, OK 02, OK 03,
ITocmemoBaTenLHOCTH U IlocnenoBaTeabHOCTH, Ccroco0bl 3aIaHus MMOCJIEA0BATEIHLHOCTEMH. MoHOTOHHEIE OK 04, OK 05,
IIporpeccun MOCNIEIOBAaTENIbHOCTH.  ApudMeTndeckas W TeoMeTpHYecKash Mporpecchu. beckoHewHo OK 06, OK 07
yObIBaroIas reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAOIICH FeOMETPHUUCCKOM
nporpeccud. DopMynia CIOXKHBIX MPOICHTOB. VCIONB30BaHKUE MPOTPECCUU JUIS PCIICHHUS
peampHBIX 33a7au MPUKIATHOTO Xapakrepa. OmnpeleieHue YHCIOBOM MOCICIOBATEIEHOCTH H
criocoObl ee 3amaHus. CBOWCTBAa YHCIIOBBIX IMOCIeIOBaTelnbHOCTEH. OnpenencHue mpenena
MOCTICIOBATEIFHOCTH. BBIUNCICHHE TpeAeNioB mocienoBareinbHocTed. [Ipenen QyHKIn Ha
O0eckoHeuHocTH. [Ipemen pyHKIMK B TOUYKE.
B ToM yucie:
Jlexus No28 1
IIpakTHyeckoe 3aHATHE Ne32. Yucnosas MOCJIENOBATEIBHOCTb. [penen 1
TOCJICIOBATEILHOCTH
[pakTnyeckoe 3aHATHE Ne32. Yucaosas IOCIIEI0BATEIFHOCTb. [penen 2
MTOCJIC/IOBATEILHOCTH
Tema 4.2. [IpousBogHast Copep:kanue y4edOHOIro MaTepHaJia: 6 OK 01, OK 02, OK 03,

OK 04, OK 05,
OK 06, OK 07
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IMpakTnyeckoe 3ausitue Ne33. ITpasuna u hopmyiasl quddepeHIIHPOBaAHUS

IMpakTuyeckoe 3ausitue Ne33. ITpasuna u hopmyiasl quddepeHIIHPOBaAHUS

Jlexmmst Ne30

IpakTtnyeckoe 3ansitue Ne34. IlpomsBomnas cnoxHOW QyHKIuH. I[IponsBomHEIE
TPUTOHOMETPUYECKUX (DyHKIHI

U FE [NSY [N

Tema 4.3. [Tousarue o Copaep:kaHue y4edOHOro MaTepHaJia 6 OK 01, OK 02, OK 03,
HeNpepbIBHOCTH (PYHKIINH. [Monsatue wnempepsBHOW ¢(yHKIMHA. CBoiicTBa HempepbiBHON ¢yHKINH. CBSI3bp MEXIY OK 04, OK 05,
I'eoMeTprUEeCKHi CMBICIT HEIPEPHIBHOCTHIO U AU HEepPeHIIUPYEeMOCThIO (DYHKIIMU B TOUKE. OK 06, OK 07
MIPOU3BOIHOM I'eomeTpruecknii CMBICI MPOM3BOAHON (YHKIMH — YIJIOBOW KOI(D(MUIMEHT KacaTelbHON K
rpaduky QYHKIMA B TOUKE. YpaBHCHHE KAacaTeIbHOM K rpaduKy QYHKIIHH.
B ToM yucie:
Jlexnus Ne31 2
IIpakTnueckoe 3ansitue Ne3S. T'eomerpuueckuil CMBICT MPOU3BOJHONH. YpaBHEHHE 2
KacaTeJIbHOH B 00IIEM BUJE
[pakTnyeckoe 3amsitne Ne3S., [‘eoMeTpHYCCKHMIA CMBICT MPOU3BOMHOW. YpaBHEHHE 2
KacaTeJIbHOH B 0011eM Bujie
Tema 4.4. ®Guzndeckuii cmbicn | IlpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe YUeOHOr0 MaTepuaJia 2 OK 01, OK 03, OK 04,
MIPOU3BOHON Ousznyecknii (MEXaHMYECKUi) CMBICH TNPOM3BOAHOM. [IpuMeHeHMe NPOM3BOJHOM IS OK 07,
podeCCHOHANBHBIX 33/1a4aX | OmpeAeeHus CKOPOCTH IPOLECCa, 3aJaHHOr0 (hopMyI0i MK IpaduKoM TIK 1.3, IIK.3.1, TIK 3.2
B Tom umucie:
Jlexmus No32 1
IpakTnyeckoe 3ansaTHe Ne36. Ousnuecknii (MeXaHUISCKUI) CMBICI IPOU3BOIHOM 1
Tema 4.5. [Ipumenenue Copep:kanue yuedOHOro MaTepuaJia 8 OK 01, OK 02, OK 03,
MIPOU3BOJHON K Bospacranue u yobiBanue (yHKIUH, COOTBETCTBHE BO3pacTaHus ¥ yObIBaHUs (PyHKIUH 3HAKY OK 04, OK 05,
uccienoBaHuio GyHKIMM Ha | mpou3BoaHOM. [IpUMeHeHHe MPOU3BOIHON K HCCIIEMOBAHUIO (QYHKIMH Ha MOHOTOHHOCTH M OK 06, OK 07
MOHOTOHHOCTb U AKCTPEMYMBL. AJNTOPUTM HCCIENOBaHUSA (PYHKIMA M TOCTPOCHUS ee rpaduka C IMOMOIIBIO
9KCTpeMyMEl. MccnenoBanne | mpousBonHoi. Iloctpoenne rpaukoB MHOTOWIEHOB C  HCIIOJIb30BAaHMEM  armapara
(hyHKIHH ¥ TOCTPOSHHE MaTeMaTHIECKOro aHau3a. VIcTopust pa3sBUTHI MAaTEeMaTHUSCKOTO aHaIi3a
rpa)uKoB. B Tom yucJe:
Jlextmst No33 2
IpakTnyeckoe 3ansitue Ne3d7. VccrnemoBanwe QYHKIMA C TOMOIIBIO IMPOU3BONHOW H 2
MMOCTPOCHHE rpa)KOB
IpakTnyeckoe 3ansitue Ne3d7. VccrnemoBanwe (YHKIMH C TOMOILIBIO IMPOU3BOIHOW H 2
MIOCTPOCHHE TpadUKOB
IpakTnyeckoe 3ansitue Ne3d7. HccrnemoBanue (GYHKIUA C MOMOIIBIO MPOU3BOMHOW H 2
MOCTPOCHHE TPadHKOB
Tema 4.6. Haubombiiee u Conep:xanne yue0HOro MaTepuajia 4 OK 01, OK 02, OK 03,

HauMCHBIICC 3HAYCHMU A
(byHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJBIIETO W HAMMEHBINEro 3HaueHWs (QYHKIMH Ha OoTpe3ke. [IpuMmeHeHue
HpOI/I3BOI[HOI7[ UIA  HaXOXICHUSA HaAWIydllero pemcHud B IMPUKIAJAHBIX 3agadax, OJisd
OMPEJICIICHUS CKOPOCTH MPOIlecca, 3aJAaHHOTO (GOpPMYIIOH WK Trpad KoM

OK 04, OK 05,
OK 06, OK 07
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B ToMm uncJe:

Jlexmmst No34

IpakTnyeckoe 3ansTue Ne38. Haxoxnenne HamOONBIIEro, HaWMEHBIIETO 3HAUYCHHUS H
SKCTPEMAaJIbHBIX 3HAYCHUN (DYHKIUH

IpakTnyeckoe 3ansTue Ne38. Haxoxnenwne HawmOONBbIIEro, HAWUMEHBIIETO 3HAYCHHUS H 2
9KCTPEMAITbHBIX 3HAYCHHUHN (YHKIIMIHA
Tema 4.7. Haxoxnenue IIpodeccHoOHATBHO-OPHEHTHPOBAHHOE COEeP:KAaHUHE YUEOHOI0 MaTepHaia 2 OK 01, OK 02, OK 03,
ONTHMANBHOTO pe3ynbrata ¢ | IIpuKknagHble 3a1aul, B TOM 4MCJe COIMATbHO-D)KOHOMUYECKOro U (PM3MYECKOro XapakTepa, OK 04, OK 05,
TIOMOIIIBIO IPOU3BO/IHOM B | HX pelIeHHe CpeJCTBAMH MATEMATHISCKOrO aHAIN3a OK 06, OK 07,
MPaKTHYECKUX 3a7a4ax B ToM uncie: TIK 1.3, I1K.3.1, TIK 3.2
Jlekrus Ne35 1
IIpakTuyeckoe 3ansitme Ne39. Haubospuiee u HauMeHblee 3HA4YCHUS (QYHKIHH. 1
HaXO)K)ICHI/Ie OINTHUMAJIBHOI'O pC3YyJjibTaTa B IIPAKTUYCCKHUX 3aaadax
Pasznen 5. IlepBoodpa3zHast pyHKIIUH, ee IPUMEHEHUE 20
Tema 5.1. IlepBooOpa3Has Copnep:kanue yuedOHOTro MaTepHaJia 8 OK 01, OK 02, OK 03,
dyukimu. [IpaBuna 3amayl O BOCCTAHOBJICHMM 3aKOHa JBW)KEHHUS IO W3BECTHOM cKopocTH. IloHsTHE OK 04, OK 05,
HaxXO0XJIEHUS ePBOOOPA3HbIX. | mHTerprpoBanus. O3HAKOMIIEHHE C IOHATHEM HEOIPEIEIEHHOTO MHTErpajia U MepBooOpasHoit OK 06, OK 07
Heomnpenenennsiit unrerpan | mis ¢yakiuuud y=f(x). PemreHue 3amad Ha CBsi3b THEpBOOOpa3sHOi M €€ MPOU3BOHOM,
BEIUMCIICHUE TIEPBOOOpa3HON s JaHHOW (QyHKIuH. Tabmuia (GopMmys Ui HaXOXICHHUE
epBooOpa3HbIX. M3y4eHune npaBwl BEIYHCICHUS TIepBo0Opa3Hoi. [ToHsITHE HEOTpeAeTICHHOTO
HHTETpaza
B ToM yucie:
Jlexmus Ne36 2
Jlexmus Ne37 2
IIpakTnueckoe 3ausatue Ne4(. Murerpan u nepsooOpasHast 2
IpakTnueckoe 3ausatue Ne4(. Murerpan u nepsoobpasHast 2
Tema 5.2. OnpeneneHHblil Coaep:xanue y4e0HOI0 MaTepuaJja 6 OK 01, OK 02, OK 03,
unTerpain. [lnomanp 3anayu, NPUBOASAIIME K MOHITHIO OIPENEIEHHOIO WHTETrpajia — O BBIUMCIEHUM ILJIOLIAAH OK 04, OK 05,
KPHBOJIMHENHOM TPAalleLMH. | KPUBOJIMHEHHOW Tpamenuu, o MnepeMenieHnr TOoukd. [IoHSTHE OmpeneNieHHOro HWHTerpaia, OK 06, OK 07
®opmyna Herotona- TEOMETPHUECKUIT M (U3MUECKUH CMBICI ompeaeneHHoOro mHTrerpana. ®opmyna HeioToHa-
JleiiOuuma JleiiOHuma.
B ToM yucie:
Jlexnms Ne38 2
Jlexmms Ne39 2
IMpakTnyeckoe 3ausitue Ned1. OnpeelieHHbIH HHTErpall 2
Tema 5.3. OnpeneneHHbBIN IMpodeccHoHATBHO-OPHEHTHPOBAHHOE COleP:KaHUE YUEOHOI0 MaTepuaia 6 OK 01, OK 02, OK 03,
HHTETpal B Pemenune 3amau Ha TPUMEHEHHWE WHTErpaja IS BBIYMCICHHS (U3MYECKUX BEIUYMH H OK 04, OK 05,
npodecCroHaTbHOM TIJIOMIAICH OK 06, OK 07
EATEILHOCTH U KU3HU B ToM uucJie: IIK 1.3, I1K.3.1, [IK 3.2
Jlekius Ne40 2
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[pakTnyeckoe 3ansaTue Ne42. IIpuMeHeHNe ONpeAeTCHHOTO WHTETpaja A BBIYHCICHUS 2
(hM3UYCCKUX BEJIUYUH M IUIOMIAACH GUryp
IpakTnyeckoe 3ansaTue Ne42. [IpuMeHeHNe ONpeAETICHHOTO MHTETpaja JJs BBIYHCICHUS 2
(hM3MYECKUX BEIMYMH M IUIoHaaei Guryp
Pa3znen 6. Teopusi BeposiTHOCTEl H CTATHCTHKA 22 OK 01, OK 02, OK 03,
Tema 6.1. Di1eMeHTHI Copaep:kanue y4edOHOro MaTepHaJia 4 OK 04, OK 05,
KOMOMHATOPHKH KoMO6KMHATOpHOE TpaBUIO YMHOKEHHMsA. llepecTaHoBkd M (akropuan. UMCIO COYETaHHMIL. OK 06, OK 07
Tpeyroapauk [Tackanss. @opmyina oOuaoma HeroToHa
B Tom yucie:
Jlexnus Ne4 1 1
IIpakTuyeckoe 3anustue Ne43. Vicropust pa3BuTHsi KOMOMHATOPUKH, €€ POJb B Pa3IMYHBIX 1
cdepax yenoBedyeckoi nesrenbHOCTU. [IpaBuina komOMHATOpUKHU. PereHre KOMOMHATOPHBIX
3ana4. Pa3merenus, coueTaHus U NepecTaHOBKU
IIpakTnyeckoe 3anstne Ne43. Vicropust pa3BuTHs KOMOMHATOPUKH, €€ POJb B PA3IMYHBIX 2
cdepax yenoBeyeckoi nesresnbHOCTU. [IpaBuiia komOuMHaTOpUKU. Perenne KoMOMHATOPHBIX
3ana4. Pa3merenus, coueTaHus U epecTaHOBKU
Tema 6.2. Onepauuu Haj Conep:xanne yue0HOro MaTepuaJjia 4 OK 01, OK 02, OK 03,
COOBITUSIMH, HaJZT CrydaiiHble SKCHEpHUMEHTHl (ONBITBI) M CIy4aiHbIE COOBITHS. OJIEMEHTApHBIE COOBITHS OK 04, OK 05,
BEPOATHOCTAMH. YCIIOBHAsA | (HCXOABI). BeposTHOCTS cirydqaifHOTO cOOBITHA. BIM30CTh 9acTOTHI M BEPOSTHOCTH COOBITHIA. OK 06, OK 07
BEPOSTHOCTH Crny4aifHbIe OIBITHI C pPaBHOBO3MOXXHBIMH 3JEMEHTApHBIMH COOBITHAMH. BeposTHOCTH
COOBITHII B OMBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHAMH. Ormepanun Hax
COOBITHSIMH: TIepecedeHne, OOBETUHEHHE, MPOTHBOMOJIOKHBIE COOBITHS. MHOXECTBO,
omepandyd  HaJ  MHOXECTBaMH, AWarpaMmbl Oifnepa-Benna. @opmymna  croxeHHS
BEPOSITHOCTEN. YCIIOBHAsi BEPOATHOCTb. YMHOXXEHUE BEpOSTHOCTEH. JlepeBo ciydyallHOro
skcnepumenTa. opmyiia nmogHo# BeposTHOCTH. He3aBucHMbIe COOBITHS.
B Tom yucie:
Jlexnus Ne42 1
IpakTnyeckoe 3ansatue Ned4, Kiaccuueckoe ompeneneHue BeposTHOcTH. CBoiicTBa 1
BEPOSITHOCTEH, TeopeMa 0 cyMMe BeposiTHOcTel. Clio)KeHne U YMHOXKEHHE BEPOSITHOCTEH
IpakTnueckoe 3ansatue Ned4, Kiaccuueckoe ompeneneHue BeposTHocTH. CBoiicTBa 2
BEpPOSTHOCTEH, TeopeMa 0 Cymme BeposiTHOcTer. CIo)KEeHNEe U YMHOKEHHE BEPOSITHOCTEH
Tema 6.3. 3anaun Conep:xanne yue0HOro MaTepuajia 6 OK 01, OK 02, OK 03,
MaTreMaTH4ecKoM craructuku | [lepBudHass 00pabOTKa CTATHCTHYECKHX [aHHBIX. [paduueckoe WX MPEACTABICHHE. OK 04, OK 05,
Haxoxnenne — cpeiHMX  XapakTepUCTHK,  HaOJIOJaeMblX  JaHHbIX.  lIpuMeHeHue OK 06, OK 07
CTaTUCTUYECKUX METOJIOB ISl pelICHUsI TPOJEeCCHOHANBHBIX 33134
B Tom umncie:
Jlexims No43 1
IMpakTuyeckoe 3ausitue Ne45. [lpuknagaeie 3aqa4u 1
IIpakTHueckoe 3ausaTue NedS. IIpukiagHele 3a0a49u 2
IIpakTueckoe 3ansaTue Ne4S. [Ipuknaansle 3a1a4u 2
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Tema 6.4. IIpencraBnenne Copaep:kaHue y4edOHOro MaTepHaJia 6 OK 01, OK 02, OK 03,
TAHHBIX W OMACATEIIbHAS [IpencraBnenne DaHHBIX C TOMOIIbIO Tabmui W auarpamm. CpenmHee apudMeTHdecKoe, OK 04, OK 05,
CTaTHCTHKA MeanaHa, HauOoJbIlee W HaWMEHbIIEE 3HAYCHHS, pa3Max, TUCIIEPCHSA, CTaHAapTHOE OK 06, OK 07
OTKJIOHEHUE YHCIOBBIX HaOOpoB. BapwannonHslii psa. [loJuroH 4actoT M THECTOTpamma.
CTaTHCTI/I‘IeCKI/Ie XapaKTCPUCTHUKH psAaa Ha6n}011aeM1)1x JAHHBIX
B ToM yucie:
Jleximst Nod4 1
IpakTuyeckoe 3ansitue Ne46. IlpencraBnenue JaHHBIX. 3aJaud  MaTEeMaTHYECKOU 1
CTaTHUCTHKH B MPOGECCHOHATIBHBIX 3aa4ax
IpakTuueckoe 3ansitue Ne46. IlpencraBnenue JaHHBIX. 3aJaud  MaTeMaTUYECKOU 2
CTaTHUCTHKH B PO ECCUOHATBHBIX 3a1a4ax
IpakTnueckoe 3ansitue Ne46. IlpencraBnenue JaHHBIX. 3aJaud  MaTeMaTUYECKOU 2
CTaTHUCTHKH B MPO(hECCHOHATBHBIX 331a4ax
Tema 6.5. BeposiTHOCTE B IIpodeccuoHaILHO-OPHMEHTHPOBAHHOE COJIeP:KaHMe YieOHOr0 MaTepuaJja 2 OK 01, OK 02, OK 03,
npodecCHOHANbHBIX 3aauaX. | OTHOCHTENBHAS YacTOoTa COOBITUS, CBOMCTBO €€  ycToduuBOCTH. CTaTHCTHYECKOE OK 04, OK 05,
ompezeneHue BeposTHOCTH. OreHka BeposTHOCTH coObitus. IlepBuynas oOpaboTka OK 06, OK 07,
CTaTUCTHUYECKMX JaHHBIX. ['padmueckoe wuX mpeacrasBieHne. HaxoxneHne cpegHux K 1.3, [IK.3.1, 1K 3.2
XapaKTEPUCTHK, HAOIIOJaeMBIX TAHHBIX
B Tom yucie:
Jlexmus Nod5 1
MpakTnueckoe 3ausitue Ned7. CocraBieHne TaOIHUI M JHarpaMM Ha MPaKTHKE 1
Pazaea 7. IlpsiMble M IJIOCKOCTH B IPOCTPAHCTBE. 16
Tema 7.1. OcuoBuble mousaTus | Coaep:kaHue Y4e0OHOI0o MaTepHuaja 6 OK 01, OK 02, OK 03,
crepeometpun. [Ipsimbie n OCHOBHBIC TIOHATHS cTepeoMeTprud. Touka, mpsMasi, IIOCKOCTh, IpocTpancTBo. [loHsATHE 00 OK 04, OK 05,
IJIOCKOCTH B IIPOCTPAHCTBE. | aKCHOMATHYECKOM HOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX. OK 06, OK 07
[TapamienbHOCT IPSAMBIX, B3anmMHOe pacmonokeHHe MpSMBIX B MPOCTPAHCTBE: IEPECEKaIOINecs, MapaieIbHbIe H
MIPSIMOI U TUTOCKOCTH, CKpemuBaromuecs: mnpsmele. [lapamienbHOCTs TPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
MJI0CKOCTEH mapajuieNIbHbIe NpSMBbIE B MPOCTPAHCTBE, MApaUICNbHOCTh TPEX MPSAMBIX, MapalIeIbHOCTD
OPSIMOM U IUIOCKOCTH. YIUIBI C COHAIIPABJIEHHBIMM CTOPOHAMM, YIOJ MEKIY IHpPSMbIMU B
npocTtpancTBe. llapannenbHOCT  IJIOCKOCTEH: MapajuiesbHbIE IJIOCKOCTH, CBOMCTBa
mapajieNIbHBIX MIocKocTel. [IpocTelinme NpOCTPaHCTBEHHBIE (UTYPhl HA IUIOCKOCTH:
TETpadap, Ky0, mapauiesenume/, IOCTPOCHUE CEUCHUI
B Tom umucie:
Jlexins Nod6 2
IIpakTnueckoe 3anaTue Ned8. [Ipu3Haky B3aUMHOIO PacloIOKEHUs MPSIMBIX. YTOI MEXIY 2
npsiMBIMH. B3auMHOE pacrosioskeHUe MPSIMBIX M INTOCKOCTEH
IpakTnueckoe 3anaTue Ned8. [Ipu3Haky B3aUMHOIO PacloIOKEHUS MPSIMBIX. YTON MEXTY 2
npsiMBIMH. B3auMHOE pacriooskeHue MPSIMBIX M INTOCKOCTEH
Tema 7.3. [lepnennukyisip- | Copep:kanue yueOHOro MaTepuajia 4 OK 01, OK 02, OK 03,

HOCTb IIPSAMBIX U TUTOCKOCTEHN HepHeHHI/IKyHﬂpHOCTL pr[MOfI U IJIOCKOCTU: NCPHNCHAMKYJIAPHBIC IMPAMBIC B IIPOCTPAHCTBE,

OK 04, OK 05,
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MpsIMBIE TTapajuIebHBIC W TEePICHINKYISIPHBIE K IJIOCKOCTH, PU3HAK MEPICHANKYIPHOCTH
MPSIMOM U TNTIOCKOCTH, TEOpPEMa O IIPSMON IEPISHINKYIISIPHON INIOCKOCTH

B ToM umcJe:

Jlextmst Nod7

IpakTnyeckoe 3ansiTue Ne49. [leprneHAUKYIAp W HAKIOHHAS K IUIOCKOCTH. YTONI MEXIY
MPSIMOM U TIJIOCKOCTBIO

OK 06, OK 07

IIpakTnyeckoe 3anusitue Ne49. [lepneHAUKYISAp W HAKIOHHAS K TUIOCKOCTH. YTOJI MEXIY 2
NPSIMOM U MIJIOCKOCTBIO
Tema 7.4. YTab1 Mexay Conep:xanue yue0HOro MaTepuajia 4 OK 01, OK 02, OK 03,
MPSIMBIMH U TIJIOCKOCTSMU VYTIasl B IPOCTPAHCTBE: YOI MEXIY HMPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIM yTrojl, JMHEHHBIHA OK 04, OK 05,
YroJj ABYIpaHHOTO yria. [lepneHauKymsp U HaKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, OK 06, OK 07
paccTossHHe OT TNpSAMOW 1O  IUIOCKOCTH, TPOEKIHMS (QUIypbl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh IUIOCKOCTEW: TPH3HAK MEPIEHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o TpEX MEePHEHIUKYISIPAX.
B Tom umcie:
Jlexmus No48 1
IIpakTnueckoe 3anatue Ne50. Teopemsl 0 B3aUMHOM PacION0XKEHUU MPIMOM U IIOCKOCTH. 1
Teopema o Tpex NeprneHUKYIIpax
IpakTnyeckoe 3anaTue Ne50. Teopemsl 0 B3aUMHOM PacON0XKEHUU MPIMOM U IIIOCKOCTH. 2
Teopema o Tpex NepneHINKYIIpax
Tema 7.5. [Ipsimbie u IIpodeccHoHATLHO-0PHEHTHPOBAHHOE COAePKAHNE YUeOHOT0 MaTepHuaJja 2 OK 01, OK 02, OK 03,
IJIOCKOCTH B IIPAKTHYECKUX | PacromokeHne TpSMBIX W TUTOCKOCTEH B OKpyXaromeM Mupe (Tpupone, HCKYCCTBE, OK 04, OK 05,
3amadax. OCHOBHBIE apXUTEKType, TeXHWKe). PemieHne MpaKTHKO-OPHEHTHPOBAHHBIX 3ajad. B3amMHOe OK 06, OK 07,
MIPOCTPAHCTBEHHBIE QUTYPHI 1 | PACIOIOXKEHHE NPSAMBIX U INIOCKOCTEN B pocTpancTse. [locTpoenne ceyeHuit IIK 1.3, TIK.3.1, TIK 3.2
HMX B3aNMOPACIIOI0KEHHUE B Tom uncie:
Jlextmst No49 1
IpakTnueckoe 3ansaTue NeS1. IlapamiensHoe NPOEKTUPOBAHUE U €T0 CBOMCTBA. B3aumHoe 1
pacnoio)keHHne MPOCTPAHCTBEHHBIX (Guryp. PerieHne nmpakTnko-opueHTHPOBAHHBIX 33/1a4
Paznen 8. KoopanHaThl M BEKTOPBI 12
Tewma 8.1. BexTopsl B Copep:kaHue y4edOHOro MaTepHaJia 4 OK 01, OK 02, OK 03,
npoctpaHcTse. JlefictBus ¢ | BekTop Ha IIOCKOCTH M B IpocTpaHcTBe. CIOMKEHHE W BHIYMTAHHE BEKTOPOB. YMHOKEHHUE OK 04, OK 05,
BEKTOpaMH BEeKTOpa Ha yucio. PasznmoxkeHne BekTopa Mo TpEM HEKOMIIaHApPHBIM BekTopaM. [IpaBmio OK 06, OK 07
napajuienenunena. PemieHue 3amad, CBS3aHHBIX C IIPUMEHEHHWEM IIPaBUl JIEHCTBUH C
BEKTOpaMH
B Tom yucie:
Jlexrust Ne50 1
IIpakTnueckoe 3anaTue NeS2. [leiicTBus ¢ Bekropamu. JlekapToBa cucTeéMa KOOPAMHAT B 1
IIPOCTPAHCTBE
IIpakTnyeckoe 3anaTue Ne52. JlelictBusi ¢ BekTopamu. JlekapTroBa cucTteMa KOOpPAMHAT B 2

MPOCTPAHCTBE
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Tewma 8.2. KoopauHats! B Copaep:kaHue y4edOHOro MaTepHaJia 4 OK 01, OK 02, OK 03,
npocrpanctse. [Ipocrelimme | [IpsmoyrosibHas cucTeMa KOOpAMHAT B mpoctpaHcTBe. KoopanHatel Bekropa. IIpocteiiiue OK 04, OK 05,
3a/1a41 B KOOPMHATAX 3amaud B KOOpAMHATaX. YTol MeXay BekTopamu. CKamspHOe MpPOW3BEIEHHE BEKTOPOB. OK 06, OK 07
Brrancienue yrioB MeXAy NPpsSMBIMH U IUTOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBII METO IIPH
PEIICHHH TEOMETPHUCCKHUX 3a1a4
B ToM yucie:
Jlexmus Ne51 2
IpakTnuyeckoe 3ansitue NeS3. PaccrosHne Mexnay Toukamu. JleficTBHA ¢ BEKTOpamy, 2
3aJlaHHBIMH KoopauHaTamMu. CKaJIIpHOE MPOU3BEICHNUE BEKTOPOB
Tema 8.3. IIpakTuko- IMpodeccHoHATBHO-OPHEHTHPOBAHHOE COIeP:KAHUE YUEOHOI0 MaTepuaia 4 OK 01, OK 02, OK 03,
OpUEHTUDPOBAHHELIE 3ajau Ha | KoopauHaTHas TIOCKOCTh. BbIUMCIeHHE pacCTOSHUN M IUIOMaJe Ha KOOPAMHATHOM OK 04, OK 05,
KOOpAMHATHOH MIOCKOCTH miockoctu. KonnmdecTBeHHble pacueTsl. KoopauHaTHO-BEKTOPHBI METOA NpU pelIeHHH OK 06, OK 07,
reoMeTpUuecKux 3ajaad. PerieHue 3agad, CBSI3aHHBIX C MPUMEHEHUEM MpPaBWJ JEUCTBUN C IIK 1.3, I1IK.3.1, [IK 3.2
BEKTOpaMH. 3aJ1a9H IJIAHUMETPUHU B CTEPECOMETPUH U METOJIbI X PEIICHHUS
B Tom umcie:
Jlexmus No52 1
[pakTnueckoe 3ansatue NeS4. BriuucieHne pacCTOSHUN M IUIOHIAJIed Ha KOOPAMHATHOM 1
wiockocTd. KonmdecTBeHHBIE pacueThl
[pakTnueckoe 3ansatue NeS4. BriuucieHune pacCTOSHUN M IUIOMIA/ed Ha KOOPAMHATHOM 2
wiockocTd. KonmmdecTBeHHBIE pacueThl
Pa3gen 9. MHororpaHHMKH M TeJIa BpallleHHs 42
Tema 9.1. MHOrOrpaHHUKH Coaep:xanue y4e0HOIro0 MaTepuaJja 6 OK 01, OK 02, OK 03,
[TonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHHUKA, BBIIYKIIbIE U HEBBITYKJIbIE OK 04, OK 05,
MHOTOTpaHHUKH; Pa3BéPTKA MHOTOTPaHHUKA OK 06, OK 07
B Tom yucie:
Jlexrmst No53 1
[pakTunyeckoe 3ansaTue NeSS. PasnuuHele BHIBI MHOTOTPAaHHUKOB. X w300pakeHUs. 1
CeueHns1, pa3BepTKH MHOTOTPAaHHHKOB
IpakTnyeckoe 3anaTue NeSS. PasnuuHpie BHIBI MHOTOTPAaHHUKOB. X w300pakeHUs. 2
CeueHnsi, pa3BepTKH MHOTOTPAaHHHKOB
IpakTuyeckoe 3ansaTHe Ne5S5. PasznuuHble BHIBI MHOTOTPAHHHKOB. WX W300pa)keHWUs. 2
CeucHusl, pa3BEPTKH MHOTOTPAaHHUKOB
Tewma 9.2. IIpusma. [Ipsimas u | Conep:kanue yuedGHOro MaTepuajia 4 OK 01, OK 02, OK 03,
MIpaBUIIbHAS IPU3MBI. [Ipu3ma: n-yroipHas NpU3Ma; TpaHU M OCHOBAHHMS NPHU3MBI; MpsSMast U HAKIOHHAs HPU3MBL; OK 04, OK 05,
[Mapannenenumnen, Kyo OOKOBasi W TIOJNHAs IOBEPXHOCTb IPU3MBL. OJIEMEHTHbl NpU3MbL. [IpaBuibHas mpu3Ma. OK 06, OK 07
[Mapannenenunesn, nNpsMOYTobHBIN Mapasuienenunen U ero cpoiictBa. Ky6. Ceuenue kyoOa,
napajJiesienunesaa
B ToM yucae:
Jlexiust No54 2
IMpakTyeckoe 3ansitue Ne56. Ilpusma: npsiMasi, HakJaoHHAas, npaBuibHas. [Tapamienenumnen, 2
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KyO

Tewma 9.3. [Tupammuna.
[IpaBunbHas nupamuza.
YceueHnHas nupamujaa.
bokoBas u monHas
HOBerHOCTL HpI/I3MI)I,
Hl/IpaMI/I,ZLLI

Copaep:kaHue y4edOHOro MaTepHaJia

[Mupamupma: n-yroiapHas THpaMuIa, TPaHH W OCHOBAaHHE MUPaMHUABI;, OOKOBas W IOJHAS
MMOBEPXHOCTh THPAMH[IBL, NpaBWIbHAS M YCeUCHHAs NHpaMHIa. OJIEMEHTHI MHUPaMHUJBI.
BbluKciieHre 2JIEMEHTOB MHOTOTPaHHHMKOB: pEOpa, AuMaroHanu, yriabl. [linomaab GOKOBOI
[IOBEPXHOCTHU M IIOJIHOM IOBEPXHOCTH IPSIMOM IPU3MBI, ILIOLIAJb OCHOBAHUM, TEOpPEMaA O
OOKOBOI MOBEPXHOCTH NPSAMOW Mpu3Mbl. [Lmomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
MPAaBUJIBHOM MUPAMUJIBI, TSCOPEMa O TUIONIAIA OOKOBOM MOBEPXHOCTH YCCUEHHOU THPAMUIBI

B Tom uncie:

Jleximst No55

IIpakTnueckoe 3aHaTHe NeS7. [lupamuaa u npusma, IUIOMAAM TOBEPXHOCTH IPU3MEI,
HUpaMUIbI

IIpakTnueckoe 3aHaTHe NeS7. [lupamuaa u npusma, IUIOMAAM IOBEPXHOCTH IPU3MBI,
TUpaMUIbI

OK 01, OK 02, OK 03,
OK 04, OK 05,
OK 06, OK 07

Tewma 9.4. JIBixkeHue B
npoctpancTse. CUMMETpHS B
MIPOCTPAHCTBE

Copep:xkanue yuedOHOro MaTepHuaJia

I[BI/I)KGHI/IG B IPOCTPAHCTBEC. CI/IMMG’I‘pI/Iﬂ B MPOCTPAHCTBE: CUMMETPUA OTHOCHUTCIIbBHO TOYKH,
HDHMOfI, IUIOCKOCTH. DJIEMEHTBI CHMMCTpPHHU B IIUpaMUaax, nmapauicacnuuncaax

B ToMm uncJe:

IpakTnueckoe 3anmatue NeS8. Buasl cummerpuii B mpoctpaHcTBe. Cummerpus
MHOTOTPaHHHUKOB

OK 01, OK 02, OK 03,
OK 04, OK 05,
OK 06, OK 07

Tema 9.5 [Ipumepst
CUMMETpUH B
npodeccroHATBHBIX 3a1a9ax

IIpodeccHoHATLHO-0PHEHTHPOBAHHOE COAePKAHNE YUeOHOT0 MaTepHuaJja

CuMMmeTpusi B MpUpPOJE, apXUTEKType, TEXHHKe, B ObITY, B mnpodeccun. lcmonmp3oBaHue
IOBIDKCHHH B MPOCTPAHCTBE INPU peLIeHHH NpodeccHoHanbHbIX 3anad. CedeHHs NPH3MBI U
nupamupl. [locTpoeHne cedeHnii MHOTOIPAaHHUKOB, UCIIONB3Ys METOJ ClIeoB. BrimonHeHue
BBIHOCHBIX TIOCKHX YePTEKEH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GHUTyp (BUA CBEPXY, COOKY,
CHH3Y)

B ToMm umcJe:

Jlexuust Ne56

IIpakTnyeckoe 3auaTHe Ne59. IIpuMepsl CHMMETpHii B IPO(hECCHOHATBHBIX 3a1a9aX

OK 01, OK 02, OK 03,
OK 04, OK 05,
OK 06, OK 07,

TK 1.3, TIK.3.1, TIK 3.2

Tema 9.6. ITpaBunbHbIE
MHOTOTPaHHUKH, UX CBOMCTBa

Copaep:kanue y4edOHOTro MaTepHaJia

[lonsTEe NpPaBUIBLHONO MHOIOTPAHHMKA; IPaBUJbHAs IIpU3Ma W IpaBWIbHAs NHPaMHUIA;
MpaBUIbHASA TPEyrolbHAs NUpaMuAa M TPaBWIBHBIM TeTpasap; kyO. IlpeacraBmenue o
[IPaBWIBHBIX MHOI'OTPAHHUKAX: OKTa3p, JOAEKA3Ap U UKOCA3ap. JIBUKEHUE B IPOCTPAHCTBE.
DJeMEeHThl CUMMETPUH B MPABIJIBHBIX MHOTOTPaHHHUKAX

B

B Tom uncie:

Jleximst No57

HpaKanecxoe 3ausaTe Ne6(. HpaBI/IJ'H)Hble MHOTI'OrpaHHUKHU, UX CBOICTBa

HpaKanecxoe 3auHsaTHe Ne6(. HpaBI/IJ'H)Hble MHOI'OrpaHHUKH, UX CBOICTBa

OK 01, OK 02, OK 03,
OK 04, OK 05,
OK 06, OK 07

Tema 9.7. Hununnp, ero
cocrapistontue. CeueHue

Copep:kanue yuedOHOTro MaTepHaJia

Hnnnﬂﬂpnqecxas{ IIOBCPXHOCTbD, o6pa3y}onme HI/IJ'IHHZ[DI/I‘-ICCKOﬁ IIOBECPXHOCTH, OCb

N D = | =

OK 01, OK 02, OK 03,
OK 04, OK 05,
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OIMHIpA

UITHHIPUYECKOI TOBepXHOCTH. LlMnnHAp: ocCHOBaHUS B OOKOBast MOBEPXHOCTH, 00pa3yromas
U OCh; TUIOMIah OOKOBOW M TIOJIHOW MOBEPXHOCTH. V300paskeHre HWIMHApPA HA TUIOCKOCTH.
Paze€prka  mwmHapa. CeueHuss mwimHIpa  (IWIOCKOCTHIO,  MAPAUIENBHONH WM
MIEPICHINKYISIPHON OCH ITMJIMHIPA)

B Tom unciie:

OK 06, OK 07

Jlexnus Ne58 2
Tema 9.8. Konyc, ero Copaep:kaHue yuedOHOro MaTepHaJia 6 OK 01, OK 02, OK 03,
cocraismone. CeueHue KoHunueckas MOBEPXHOCTh, 00pa3ylolMe KOHUYECKOW TOBEPXHOCTH, OCh M BEpLIMHA OK 04, OK 05,
KOHyCa. YCEUYEHHBI! KOHYC. | KOHHYECKO# moBepxHOCTH. KOHycC: OCHOBaHHME M BEpIIMHA, 00pasyromias U 0Ch; IUIOIIAIb OK 06, OK 07
Ceuenue yceueHHOro KOHyca | GOKOBOW ¥ MOJHOI MOBEPXHOCTH. Y CEYEHHBINH KOHYC: 00pa3yollue W BBICOTA; OCHOBAHHS U
OOoKOBasi MOBEPXHOCTh. M300parkeHHe KOHyca Ha IUIOCKOCTH. Pa3Béprka konyca. CeueHus
KoHyca (IUIOCKOCTBIO, MAapajUICIbEHOW OCHOBAaHHWIO, M IUIOCKOCTBIO, TPOXOMISIICH uepes
BEpIIHHY)
B Tom yucie:
Jlexmus Ne59 2
I[MpakTuyeckoe 3ausitue Ne61. [lnnrHap U koHyC. YCeUeHHBI KOHYC 2
IMpakTuyeckoe 3ausitue Ne61. [lunuaap U koHyC. YCceueHHBI KOHYC 2
Tema 9.9. [llap u cdhepa, ux Coaep:xanue y4e0HOI0 MaTepuaJja 2 OK 01, OK 02, OK 03,
ceveHus Chepa u map: LeHTp, paauyc, AUAMETpP; IUIOIMIAAb IIOBEPXHOCTH cdepbl. Bzaumuoe OK 04, OK 05,
pacroiokeHne cepsl U ITOCKOCTH; KacaTelbHas IDIOCKOCTh K cdepe. M3zo0paxkenne chepsl, OK 06, OK 07
mapa Ha mwiockoctr. CedeHus mapa
B Tom yucie:
Jlexmmst Ne60 1
IpakTnyeckoe 3ausitue Ne62. I1lap u chepa, ux ceuenus. OCHOBHBIC ITOHATHUS 1
Tema 9.10. ITonsitue 00 Copaep:kaHue y4edOHOro MaTepHaJia 6 OK 01, OK 02, OK 03,
obwveme Tena. OOBEMBI [Monsatne 00 o6wvEMe. OcHOBHBIE CBoWcTBa 00BEMOB Ten. OOBEM NHUPAMUABI, TPUIMEIL OK 04, OK 05,
MHOTOTPAaHHHUKOB U TEJ muiHApa, koHyca. O0béM mrapa m miomans cdepbl. [lomoOHBIE Tema B HPOCTPaHCTBE. OK 06, OK 07
BpareHust. O0beMbI 1 CoOTHOIIICHHUST MEXKAY IJIOIIAIIMH IIOBEPXHOCTEH U 00bEMaMHM MOJOOHBIX Tl
MJI0Iaau IMOBEPXHOCTHRIX T€I | B ToM uHcie:
Jlekrus Ne61 2
IMpakTHyeckoe 3aHsiTue Ne63. BeruncieHue mioniaaeii 1 00beMOB 2
IMpakTHyeckoe 3aHsiTue Ne63. BeruncieHue mionaaeii 1 00beMOB 2
Tema 9.11. KomOunauu IIpodeccuoHATILHO-OPMEHTHPOBAHHOE CO/Iep:KaHNe YUeOHOr0 MaTepUaJja 4 OK 01, OK 02, OK 03,
MHOTOTPAHHUKOB M TEJI MHororpaHHyK, onucanHelii okono cdepsl. Cdepa, BIUCaHHAsS B MHOTOTPAHHUK MM B TEJO OK 04, OK 05,
BpateHus. KomOuHamu BparieHus. MHOTOTpaHHUK, BIMCAaHHBIA B TeJI0 BpaimieHus. Vcmoib30BaHWE KOMOWHAIHIA OK 06, OK 07,
reOMEeTPUUYECKUX TeJ Ha MHOTOTPAaHHUKOB M TEJI BpalllcHUs HA MTPAKTHKE IIK 1.3, I1IK.3.1, [IK 3.2
MpaKTHUKeE B Tom uncie:
Jlexnus Ne62 2

IIpakTnueckoe 3ansitue Ne64. lcmonp3oBaHHMEe KOMOHMHAIIMII MHOTOTPAaHHHUKOB M Tel
BpallleH!s] B IPAaKTHKO-OPUEHTHPOBAHHBIX 3a7jauax
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[pakTnyeckoe 3ansiTue Ne65. ['eomerpmueckre KOMOWHAIIMM Ha MpakTHUkKe. lIpumeps
CUMMETPHH B CHENNAILHOCTSX TEXHOJIOTHYECKOT0 podmiIs

KoncyabTamuu 2
IIpoMexyTouHas aTTecTanus B (hopMe IK3aMeHA 5
Bcero: 262
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3. YCJIOBUSI PEAJTU3ALIMU OBLIEOBPA3OBATEJIBHOI
T CHUTIIAHBI

3.1. MaTepuajJibHO-TEXHHYECKOE O0ecrevyeHne

Jlnst peanuzanuu 00pa30BaTENBHOTO IMpollecca (BCEX BHJIOB y4eOHOH NESITEIbHOCTH) TIO
JMCHIUTUIMHE UCTIONB3YIOTCS CIICIYIONIUE CIICIIUATbHBIC TIOMEIIECHHS, OCHAIIEHHBIC B COOTBETCTBUU
¢ [Ipunoxenunem 8 OII CIIO:

— Kabunetr MaTemMaTHKH

3.2. YueOHO-MeTOAUUYECKOE O0ecImeuyeHme
3.2.1. OcHOBHbIE NeYaTHbIE U/WIN YJIEKTPOHHbIE H31aAHUA

1. Maremaruka: anrebpa W Hadajla MaTEMaTHYECKOTO aHayiM3a, reomeTpus. Anredpa u
HaJyajia MareMathdeckoro aHammsa : 10—I11-e kmaccel : 0a30BbIi M yrayON€HHBIA YPOBHH :
yuebHuk / . A. Anumos, FO. M. Konsrun, M. B. Tkauéa [u np.]. — 13-e u3zn., ctep. — Mocksa :
IIpocsemenue, 2025. — 463 c¢. — ISBN 978-5-09-120157-4. — Texkcr : anekTpoHHbI // JlaHb :
INMEeKTpOoHHO-OnbOMMoTeunast cucrema. — URL:  https://e.lanbook.com/book/497603  (mara
obpammenusi: 25.02.2026). — Pexum mocTyma: ik aBTOPHU3. MOJIE30BATEICH.

2. Maremaruka: anrebpa ¥ Hadala MaTeMaTHYEeCKOTO aHaimn3a, reomerpus. ['eomerpus :
10—11-it kaccel : 6a30BbIi U yrayOn€HHbIN ypoBHU : yueObHuk / JI. C. Atanacss, B. ®@. byty3o0s,
C. b. Kagomues [u np.]. — 13-e u3g., crep. — Mocksa : [Ipocsemenue, 2025. — 287 c. — ISBN
978-5-09-120159-8. — Tekct : anekTpoHHbIH // JIaHb : 37ME€KTpOHHO-OMOIMOTEYHAs CHUCTEMA. —
URL: https://e.lanbook.com/book/497612 (nara oOpamenus: 25.02.2026). — Pexum goctyna: as
aBTOpU3. II0JIb30BATENIEH.

3.2.2 JlonoJTHUTEJIbHbI€ HCTOYHUKHU

1. Ilemens, O. M. Marematuka : yuebnoe nocobue must CIIO / O. M. lllenens. — Cankr-
Ilerepbypr : Jlawb, 2025. — 136 c. — ISBN 978-5-507-52889-9. — TekcT :
aieKTpoHHbId //  JlaHb : JJEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:

https://e.lanbook.com/book/503391 (narta ob6pamenus: 08.06.2026).
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

KOHTpOJ'IB N OILCHKa PacCKpPbIBAOTCA UYCPEC3 AUCHUINIMHAPHBIC PE3YyJIbTaTbl, YCBOCHHBLIC
3HaHUS M MPUOOPETEHHBIC OOYYAIOIIMMHUCS YMEHUS, HANpaBJICHHbIC Ha (POpMUpOBAHUE OOIIMX U
npoQeCcCHOHATBHBIX KOMITETECHIIHN

Pe3ysbTaThl 00y4eHust

Iloxa3aTenu olleHKH pe3yabTaTa

THn oeHOYHBIX

(3HaHMus, YyMeHHs) MepONPUusTHIA
3uaTn/Bag€ETh:
- 3HAaTh 3HAUYCHHE MAaTEMaTUUYECKOX HayKd | - 3HAeT 3HaueHHe MaTemarnyeckoil | Tekymuii  KOHTpoib B
JUIsL peleHus] 3ajad, BO3HHUKAIOUIMX B | HAYKH TSt pelieHust 3amad, | gpopme:
TEOPUH W TPAKTHKE; ITUPOTY M B TO KE | BO3HUKAIOMIUX B TEOPHH U TMPAKTHKE; | - BBITIOJTHEHUS
BpeMs  OTPaHMYCHHOCTb IPUMEHCHHA | IIUPOTYy W B TO  JK€  BpeMs | MPAKTUICCKUX 3aHATHH No
MaTeMaTHIeCKAX METOJIOB K aHaJM3y W | OTPaHWIEHHOCTh npuMeHeHus | 1-65;

HCCIIEIOBAHUIO TIPOLECCOB M SIBICHHUU B
IPUPOJIE " 00111eCTBE, 3HAYEHNE
HpaKTI/IKI/I n BOHpOCOB, BO3HUKAKOIIINX B
camoii MaTeMaTHKe Juisi (popMHUPOBaHUS U

pa3BUTUA MaTeMaTHYECKOMU HayKU;
HUCTOPUIO  pa3BUTUA  TOHATUA  YHUCIIA,
COo3JaHusgd  MaTeMaTHU4YCCKOTI'O aHaJIM3a,

BO3HUKHOBCHUS U PA3BUTHUA TCOMCTPUU;

MaTeMaTHYEeCKUX METOAOB K aHaJIU3y U
HCCIIEIOBAaHUIO IIPOLIECCOB U SIBICHUN B
mpupojge W OOmIecCTBe;  3HAYCHHUE
MIPAKTUKH ¥ BOIPOCOB, BO3HUKAIOIINX B
camoii MareMaTtuke Jisi JOpPMHUPOBAHHUS U
pa3BUTHS ~ MaTeMaTU4ecKoil  Haykuy;
HUCTOPHUIO Pa3BUTUS TOHATUS YUCIA,
CO3aHUsl MaTeMaTUYeCKOro AaHau3a,
BO3HUKHOBEHUS M PA3BUTHS T€OMETPHH;

- rectupoBanus Nel-9;
- BXOJHOTO KOHTPOJIA

- 3HAeT TOHATHA: palUOHAIbHOE H
JEWCTBUTEIBHOE YNCIIO, OOBIKHOBEHHAS H
JeCATHYHAsL 1pOoOb, IPOLEHTHI; CTEICHD C
LIEJIBIM TIOKa3aTeNeM, CTaHAapTHas (hopma
3alicy ACHCTBUTEIBHOTO YHCIA, KOPEHb
HATypaJIbHOW cTeneHw, (opMy 3alHCH
JEHCTBUTENBHBIX YHCEN U1 PEICHUS
MPAaKTUYECKUX 3aJady M MpeJCTaBICHUS

- OINCPUPYCT MOHATHUAMU: PALHMOHAIBHOC

u JIEACTBUTENLHOE YHUCIIO,
OOBIKHOBEHHAass W JIECATHYHAS APOOB,
MIPOLICHTBI; CTEIEHb c LETBIM
ITOKa3aTejeM, cranjaptHas  ¢dopma

3alMCH JIEHCTBUTEIIBHOTO YHUCIIA, KOPEHb
HATYpaJbHON cTerneHd, (GopMy 3amucu
JIEUCTBUTENBHBIX YMCENl Uil pelIeHUs

Texymmii
¢dopme:

- BBINTOJTHEHHS
MPaKTUYECKUX 3aHATUN Ne
7-18;

- TectupoBaHus Ne2

KOHTPOJIb B

JAHHBIX, CTENCHb C PAlNMOHAIBHBIM | MPAKTUYCCKUX 3aa4 U TPEICTABICHUSI
MoKa3aresieM, sorapupm 4Hcla, | JAHHBIX, CTENCHb C PalMOHAIBHBIM
JICCSITMYHBIC U HATYpaJIbHBIC JIOTapU(MBL;, | MOKa3aTeeM, norapupm qHcIa,

JIECSITUIHEIC u HATYypaJbHEBIC

JIorapu@mer;
- 3HAaTh TOHATHA: CHUHYC, KOCHHYC H | - ONCpUPYEeT TMOHATHAMHU: CHHYC, | Tekymwid  KOHTpPOJIb B
TaHTEHC MIPOU3BOIHEHOTO yIia, | KOCHHYC W TaHTeHC MPOU3BOJIIEHOTO yTia, | (opme:
WCIONB30BATh  3allUCh TIPOW3BOJIGHOTO | UCIOJNB30BaTh 3alHCh ITPOU3BOIBHOTO | - BBITIOTHEHUS
yriaa gepes oOpartHbIe | yria yepes oOpaTHBIC | IPAaKTUYECKUX  3aHATHH
TPUTOHOMETpHUYECKHE (HYHKIINH; TPUTOHOMETPUIECKHE (PYHKIINH; Nel9-31

- TectupoBanus Ne3

- 3HaTb IOHATHUA: TOXKICCTBO, YPABHCHUE, - ONCpUPYET TMOHATUAMH: TOXICCTBO, TeKyH_H/II\/'I KOHTPOJIb B
HEPaBEHCTBO, IIEJI0e, PAlMOHAIBHOE, | ypaBHEHUE, HEpaBEHCTBO, nenoe, | ¢opme:
UppaIroOHAIbHOE ypaBHEHHE, | PAIMOHAIBHOE, HppalroHagbHOe | - BBITIOJTHEHUS
HEPaBCHCTBO, TPUTOHOMETPHUYCCKOE | YpaBHEHUE, HEPaBCHCTBO, | MPAKTHYCCKUX 3aHATUN Ne
ypaBHCHUC; TPUTOHOMETPHUYCCKOE YPaBHEHHUC, 1-31;

- TectupoBanus Ne 1-3

- 3HAaTh NOHATUS: CHCTEMAa JIMHEWHBIX
YPaBHEHH U ee pelleHue, UCIIOIb30BaTh
CHCTEMy JIMHEHHBIX ypaBHCHHH Ui
pELICHUs MPAaKTHYECKNX 331a;

- omepupyeT MOHATHAMU: CHCTEMa
JVHEHHBIX YpaBHEHHH M €€ pelIeHHe,
UCTIONB3YyeT cucTeMy JIMHEHHBIX

YpaBHEHUH AJSI PEIICHUS MPaKTUIECKUX
3azad;

Texkymmii  KOHTPOIb B
¢dopme:
- BBINTOJTHEHHS
MPaKTUYECKUX 3aHATUN Ne
1-31

- TecTUpoBaHus Ne 1-6

- 3HaTh TOHATUA: (QYHKIHUSA, CHOCOOBI
3amanus QyHKIIUH, 00JaCTh ONpeIeTICHUS
M MHOXECTBO 3HaueHul  (QyHKuuH,
rpaduk (GYHKIMH, B3aUMHO OOpaTHBIC

- omepupyer TOHATUSAMHU: (QyHKIUS,
cnocoObl 3amaHusi  (QYHKIHMH, 00JacTh
ONpENCICHUS W MHOXECTBO 3HAYCHUIA
¢byHKny, TpaduKk (QYHKIHH, B3aUMHO

Texkymuii  KOHTpOdb B
bopme:

- BBIIIOJIHECHUA
MPAKTUYECKUX 3aHATHH No
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(GyHKIMM; YEeTHOCTh W HEYETHOCTb
GbyHKIMH, HYIH (QYHKIHH, MTPOMEXYTKH
3HAKOIOCTOSHCTBA; nepuoaudecKas
(GYHKIMS, TPOMEXYTKH MOHOTOHHOCTH
(YHKIIMH, TOYKH SKCTpeMyMa (DyHKIUH,
HauOonpllee W HaUMEHbIIEEC 3HAYCHUS

oOpaTHbIe ¢byHKIMH, YETHOCTh
(HedeTHOCTh) (YHKIMH, HYIH (QyHKINH,
MIPOMEXYTKH 3HAKOIIOCTOSTHCTBA,

nepuoandeckas (YHKIUs, TPOMEKYTKH
MOHOTOHHOCTH ¢byHKINH, TOYKH
9KcTpeMyMa (yHKOMHM, HamOoibiee Hu

19-31
- TecTupoBanus Ne 1-3

(YHKIIMH Ha IPOMEXXYTKE; HavMEHbIIee 3HAa4YeHHs (YHKIMM Ha

IIPOMEKYTKE;
- 3HATh MOHATHS: rpaduku | - omepupyeT TMOHATHAMHU: rpaduku | Tekymmi  KOHTpOIb B
MOKA3aTeNbHOM, JIOTapU(PMHUUECKOW U | MOKa3aTeNbHOW, JsorapudMudeckoil u | dopme:
TPUTOHOMETPUYECKHUX (GYHKUIUH, | TPUTOHOMETPHYECKHX byHknui, | - BBITIOTHEHUS
u3o0pakaTb MX Ha  KOOPJMHATHOW | M300paXkaTh MX HA  KOOPJMHATHOW | MPAKTUYECKHX 3aHATHH Ne

MJIOCKOCTH U UCTIOJIB30BaTh JUIsl PEIICHUS
YpaBHCHHUI U HEPABEHCTB;

IIJIOCKOCTHU M MCTIOIb30BATh JIJISl PEIICHHSI
ypaBHEHUW U HEPABCHCTB;

19-31
- TectupoBanus Ne 1-3

- 3HAaTh MOHATHS: IOCIEA0BATEIbHOCTD, | - orepHupyer noHATUsMU: | Tekymuii  KOHTpOdb B
apudmMeTHyeckass W TeOMETpPHYEcKas | I10CIIeI0BaTeIbHOCTb, apudmeTHyeckas | Gopme:
mporpeccun; OecKOHEYHO YyObIBaromas | u reoMeTpuiecKas nporpeccuy; | - BBITIOJTHEHUS
reoMeTpuyecKkass IpOTrpeccHs, CcyMMma | OECKOHEYHO yOBIBatoImas | MpakTHUECKUX 3aHATHI No
OECKOHEUHO yObIBaroIeil | reoMeTpudeckass Imporpeccus, cymma | 32-39
TE€OMETPUYECKON IIPOrPECCHH; 3ahaBaTh | OECKOHEYHO yObIBatomei | - recruposanus Ne 4
MIOCIIEA0BATEIFHOCTH Pa3INYHBIMHA | TEOMETPHUYECKOM TPOTPECCHM;  3a/1acT
criocodamu; MIOCJIEA0BATENLHOCTH Pa3INIHBIMA

crocobamu;
- 3HaTh MOHATHUS: HeNpepbIBHAA QYHKIHKA, | - ONEpPUpYeT NOHATHAMH: HenpepbiBHas | Tekymiuid  KOHTpOIb B
npou3BoaHass (QYHKIMH, KCIOJIb30BaTh | QYHKIMs,  Tpou3BoaHas  (yHKuuH, | Gopme:
TEOMETPUYECKHH M (DU3UYECKHH CMBICH | UCIIOIb3YyeT reOMETPUYECKUM u| - BBINOJTHEHUS

MIPOU3BOJHOM JIs pEelIeHUs 3a1ay;

(¢u3MYeCKUil CMBICT TPOW3BOJHOMN JUIs
peuieHus 3a1ay;

MIPAKTUYECKUX 3aHATHH Ne
32-39
- TectupoBanus Ne 4

- 3HaTh TMOHATHS: TIepBOOOpasHas W
WHTErpajl, TIOHUMaTh TeOMETPUYECKHH H
(bu3MUECKUil CMBICI MHTETPANa;

- OIEpHpPYET MOHATHIMU: IIepBOOOpa3Has
U MHTErpall, IOHUMAeT FeOMETPHUECKUI
1 QU3NYECKUH CMBICT HHTETpaa;

Texymmii  KOHTpOIb B
(dopme:
- BBITTOJTHEHUS
MPaKTUYECKUX 3aHATUN Ne
40-42

- TectupoBaHus Ne 5

- 3HaTh IIOHATHUSA: MHOXKECTBO, OIEPALUU
Haj MHOXKECTBAMH; HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIN annapar Jyis
ONMCAHUA  pEeaIbHbIX IPOLECCOB U
SIBJICHUH, IIPU PEILICHUU 3aJa4 U3 APYTrux

- ONEpUPYET MOHATHAMHU: MHOMKECTBO,
onepaunuu Haj MHOKECTBAMU;
HCIOJIB3YET TEOPETUKO-MHOKECTBEHHBIM
arrmapar JUIA OIIMCaHUuA PCaIbHBIX
IIPOLIECCOB U SBJICHUM, INPU PELICHUU

Texkymuii  KOHTpPOJb B
hopme:

- BBITIOJTHCHHU A
MIPAKTUYECKUX 3aHATHH Ne

43-47

yueOHBIX ~ MpPEAMETOB,  ONpeJeNieHue, | 33a4 W3 APYTHX Y4eOHBIX MNpEeAMETOB, | - TecTHpoBaHHs No 6
TeopeMa, CIIeJICTBUE, JOKa3aTeIbCTBO; OlpelieTIeHne,  Teopema,  CIIe/ICTBHE,

JI0Ka3aTeIbCTBO.
- 3HaThb MOHATHSA: TOYKA, MpsAMast, | - ONEPUPYET IMOHATHIMU: TOUKa, psMast, | Tekynmid  KOHTpOJIb B
TIOCKOCTB, MapaJuIeIbHOCTD U | IJIOCKOCTb, MapauIenbHOCT u | popme:
MIEPIECHANKYISIPHOCTD TIPSIMBIX 1 | TIePICHIUKYIIPHOCTh TIPSMBIX u|- BBITTOJTHEHUS
IJIOCKOCTEH, JBYIrpaHHbIA yroy, TpaHH | INIOCKOCTEH, MPaKTUYECKUX 3aHATUN Ne
IBYTPaHHOTO yrila, peOpo IBYTPaHHOTO | ABYTPaHHBIN yrojl, TpaHW ABYrpaHHOTO | 48-65
yTia, TMHEWHBIN yroa ABYTPaHHOTO yria, | yria,  pedpo  OByrpaHHoro  yriua, | TectupoBaHue

rpagycHas Mepa ABYTPaHHOTO yTJIa;

JIMHEWHBIA yrojl JBYIPAHHOIO YIJIa,
rpagycHas Mepa JABYTPAHHOTO yIJIa;

Tecter Ne 8-9

- 3HAaTb  TIOHATUA:  MHOIOI'DaHHHUK,
BBIITYKJIBII u HEBBIITYKJIbIi
MHOT'OTpaHHUK, 3JIEMEHTBI
MHOI'OTPaHHMKA, MIPABUIIbHBII
MHOI'OIPDAaHHUK;  CEKyllag IUIOCKOCTb,

CEUYEHHE MHOTOTPaHHHKOB, CUMMETpPHUS B
MIPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTb
CHMMETPHH, LEHTP, OChb M IIIOCKOCTb
CHMMETpHH  (UTYpBI, MHOTOTPAHHUK,
BIIMCAHHEIA B chepy U OMUCAHHBIA OKOJIO
chepsl, cohepa, BITMCAHHAS B
MHOI'OIrpaHHUK MJIM TCJIO BPAlICHUA,

- OIEpUPYECT NOHATUAMU: MHOI'OI'PAaHHUK,

BBIITYKJIBII 5 HEBBIITYKJIBII
MHOT'OI'PaHHUK, 3JIEMEHTBI
MHOI'OI'DaHHUKA, IIPABUIIBHBII
MHOTOIPAaHHHUK, CeKyllas IUIOCKOCTb,

CE4YEeHUE MHOTOTPAHHUKOB, CUMMETPHS B
MIPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPHH, LEHTP, OCh M IUIOCKOCTh
CUMMETpHH  (PUTYpBI, MHOTOT'PaHHUK,
BIIMCAHHBIN B c(epy U OMUCAHHBII OKOJIO
cthepsl, chepa, BITMCAHHAS B
MHOTI'OIrpaHHHUK HJIM TCJIO BpalllCHUA,;

Texkymmii  KOHTpPOJIb B
dopme:

- BBITIOTHEHUS
MIPAKTUYECKUX 3aHATHH
Ne53-65

- TecTpoBaHus Ne 9
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- 3HaTh IIOHATHUSA: HUJIMHApUYCCKas
MOBEPXHOCTH, oOpazyroriue
UTHHPUYECKON MMOBEPXHOCTH,
HWIHHIP, KOHHYECKass [OBEPXHOCTH,
o0pasyrolue KOHHYECKOH MOBEPXHOCTH,
KOHYC,  cQepuueckas  IMMOBEPXHOCTE;

pacrio3HaBarh Tesa BparieHus (LIIHHID,
KOHYC, cepa u 1map);

- orepHupyer MOHATHUSIMHU:
LHUIMHAPUYECcKas MOBEPXHOCTH,
oOpazyromiye LUIHHAPUIECKON
MOBEPXHOCTH, ILMIMHAP, KOHHUYECKAs
MIOBEPXHOCTh, 00pa3yronre KOHUIECKOMH
MOBEPXHOCTH,  KOHYC,  ceprnueckas
TIOBEPXHOCTH;

Texymuii
¢dopme:

KOHTpOJIb B

BBITTOJTHEHUS
MPaKTUYECKUX 3aHATUI No
55-65

- rectupoBanus Ne 9

- 3HAaTh CIOCOOBI  TMOJYYEHHUS Tel
BpAIlIEHN; KIacCHU(UIIMPOBATh B3aUMHOE
pacrmonokeHne cdepbl U IUIOCKOCTH;
IapOBOI CErMEHT, OCHOBAaHUE CETMEHTAa,

- pacrio3HaeT Tesa BpameHus (LMIMHAD,

KOHyC, cdepa u map); OOBICHAET
CIOCOOBI TOJYyYeHUS Tel BpalleHHS;
KJIaccu(GUIUpyeT B3aMMHOE

Texymmii
¢dopme:

KOHTPOJIb B

BBINOJTHEHUS
MIPAKTUYECKUX 3aHATHH Ne

BBICOTA CETMECHTA, IIAPOBOW  CIIOW, | pacmojoXKeHue cdepbl H IUIOCKOCTH; | 55-65
OCHOBaHHE IIIAPOBOTO  CJIOS, BBICOTA | IIAPOBOM CErMEHT, OCHOBAaHWE CETMEHTa, | - TeCTUpoBaHUs No 9
IapOBOTO CJIOSI, IIAPOBO CEKTOP; BBICOTa CErMEHTa, IIApOBOil  CIIOH,

OCHOBAaHHME IIAPOBOTO CJOs, BBICOTA

IAPOBOTO CJI0sI, IIAPOBOM CEKTOD;

- omepupyer NOHATUAMHU: BeKTop B | Tekyummii KOoHTpoib B
- 3HATh MOHATHS: BEKTOP B IIPOCTPAHCTBE,

MIPOCTPAHCTBE; AEKAPTOBBI KOOPIUHATEI B

JACKApPTOBbBI KOOPAWHATBI B IPOCTPAHCTBE,

¢dopme:

IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA, BBITIOJTHEHUS
BEKTOp, MOJYIb BEKTOpa, pPaBEHCTBO o
PaBEHCTBO  BEKTOPOB,  KOOPAMHATHI | MPAKTHYECKUX 3aHATHN Ne
BEKTOPOB, KOOPAMHATHI BEKTOpPa, YIOJ
BEKTOpa, Yol MeXIy BeKTopamu, | 52-54
MEXIY BEKTOpaMH, CKaJsIpHOE
CKJISIPHOE  TIPOU3BEIEHHE BEKTOPOB, | - TecTupoBaHuUs Ne 8
MIPOM3BEICHHE BEKTOPOB, KOJUTMHEApHBIE
KOJJTMHEapHbIe " KOMILJIaHAPHBIE
¥ KOMIUTaHApHBIE BEKTOPHI;
BEKTOPBI;
- 3HATh TIOHATHS: CIy4yaiHbI{ | - OIEpUPYET IOHATHUAMHU: CciydalHbld | Tekymuii  KOHTpoiIb B
9KCIEPUMEHT (OMBIT) W  Cly4ailHOE | SKCIIEpUMEHT (OmBIT) W  ciydaiiHoe | ¢opme:
CoOBITHE, 3JIEMEHTApHOE coObITHE | COOBITHE, JJIEMEHTapHOE cobObITHE | - BBITIOJTHEHUS
(o7eMeHTapHBIT  MCXOA)  CIIyYaiHOTrO | (JIEMEHTAapHBIH  WCXOJ)  CIIyYaiHOTO | MPaKTUYECKUX 3aHATHH Ne
OIBbITA, HAXOJUTh BEPOSTHOCTH B ONBITaX | OIBITA, HAXOJUTb BEPOSITHOCTU B ombITax | 43-47
C  pDaBHOBO3MOXHBIMH  CIy4YaWHBIMU | C ~ PABHOBO3MOXKHBIMH  CIyYaWHBIMHU | - TECTHpOBaHUs Ne6
COOBITHSAMH, HAaXOIWTh ¥ CPaBHUBATh | COOBITHSIMM, HAaXOAWTh M CpPaBHUBAThH
BEPOSITHOCTH COOBITHH B H3YyYCHHBIX | BEPOATHOCTH COOBITHA B HW3y4YCHHBIX
CIly4aliHBIX OKCIIEPUMEHTAX; YCIOBHAs | CIly4alHBIX OKCIEPUMEHTAaX; YCIIOBHas
BEPOATHOCTb, HE3aBUCHMBIE COOBITHS, | BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS,
HaXOIUTh BEPOATHOCTH C I[IOMOIIBIO | HAXOMUT BEPOSTHOCTH C  ITOMOIIBIO
MpaBUJIa YMHOXKEHUS, C IIOMOIIBIO IepeBa | IpaBWiIa YMHOXEHHSA, C  IIOMOIIBIO
CIIy4aifHOTO OTIBITA, UCTIBITaHUE, | IepeBa CIIy4ailHOro OIbITa; UCIBITAHUE,
HE3aBUCHMBIE UCIBITaHHUS, cepusi | He3aBHCHUMBIE UCTIBITAHUS, cepust

PICHLITaHPIﬁ, ycnex u Heyaada, HaXOAUTb
BEPOATHOCTU COOBITHIA B cepuun
HE3aBHUCHMBIX HCIIBITAHUI A0 TIEpBOTO
ycnexa, HaXOAUTb BEPOATHOCTU COOBITHI

HCHLITaHHﬁ, ycnex U Heylda4da, HaXOAUT
BEPOATHOCTU COOBITHIA B cepun
HE3aBUCHMbBIX HCIIEITAHHI A0 TIEPBOTO
ycnexa, HaXOAUT BEPOATHOCTHU COOBITHI

B cepuu  ucnbiTanuid  bepHymnum, | B cepunm  ucnbliTaHuit  bepryiy;

CilyyaiiHasl BEJIMYMHA, pAcIpeAeieHHE | ClydailHas BEJIWYHMHA, pacIpeaeiIcHue

BEPOSITHOCTE, Juarpamma | BEpOSITHOCTEH, Juarpamma

pacnpeneneHus pacIpeneeHus;

- 3HaTh NOHSTHUSA: CIIy4YalHBIA OMNBIT U | - OMNEPUPYET MOHATUAMM:: ciaydalHbld | Tekymuii  KOHTpoib B
ciydaitHoe coObITHE, BEPOSATHOCTH | OIBIT U ciydaifHoe cobObITHE, | (hopMme:

cnyqaﬁHoro CO6bITI/I$1, YMETb BBIYUCIIATH BEPOATHOCTH cnyqaﬁﬁoro CO6I)ITI/I§I, - BBIITIOJTHCHUA
BEPOSTHOCTh c HCIOJb30BAHUEM | YMETh  BBIUMCIATH  BEPOATHOCTh  C | MPaKTUUYECKUX 3aHATUH Ne
rpauyeckux ~ METOJOB,  IPUMEHSTH | UCIIOJb30BAaHHEM rpaduiyeckux MeTonos, | 43-47

(OpMyNIBI  CIIOXKEHUSI W YMHOXKEHHS | MPUMEHSTH  (OPMYJIBl  CIOXEHUS M | - TeCTUpOBaHMs N6
BEPOSITHOCTEH, KOMOWHATOPHBIE (DAKTHI M | YMHOXKEHHS BEPOSATHOCTEH,

¢opMynBl  TIpHm  peIleHMH  3a1ad, | KoMOWHATOpHBIE (aKThl M (HOPMYIIBI TIPH

OLICHWBATh  BEPOSTHOCTH  PEAIBHBIX | PEIICHHWH 3a/1a4, OLCHUBATh BEPOSTHOCTH

COOBITHI, 3HAKOMCTBO CO CIyYaiHBIMH
BEINYMHAMH, yMeHHe MIPUBOJUTH
IpUMEpPHI TPOSBICHHUA 3aKOHA OONBIINX
Yucesl B NPUPOAHBIX U 06H_[€CTB€HHI)IX
SABJICHHUAX,

peaTbHBIX  COOBITHIA, 3HAKOMCTBO CO
CIlyJallHBIMH ~ BEIMYMHAMH,  YMEHHE
NPUBOIAUTH  TPUMEPHI  HPOSIBJIEHUS
3aKOHa OOJIBIINX YUCET B IPHUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX,

YMeThb:

- YMETh BBIIOJHSITE apubMETUYCCKHE | - BBIOJIHSIECT apu(METHUCSCKHE OepaIHU | Texymuii

KOHTPOJIb B
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ornepannuu C paroOHaJIbHBIMU u
ﬂeﬁCTBHTeHLHLIMH qucjiaMu,
HpI/I6J'II/I)KeHHI)Ie BBIYUCJICHUS, UCIIOJIb3YS

C pallMOHAJIbHBIMHU N JNCHCTBUTEIIbHBIMH
YHuCJIaMU, HpI/I6J'II/I)KeHHI>Ie BBIYUCJICHUS,
HCIOJIb3Yyd MpaBuJia OKPYIJICHUS, ACIATh

¢dopme:
- BBITTOJTHEHHS
MPaKTUYECKUX 3aHATUN No

NIpaBUiIa OKPYIJIEHUs, AeIaTh IPUKUIKY U | IPUKUAKY W OLEHKYy  pe3ynbraTta | 1-65;
OLIEHKY pE3yJIbTaTa BHIYUCICHUN; BBIYUCIICHU - TectupoBanus Ne 1-9

- BXOJTHOTO KOHTPOJIS
- yYMEThb BBINOJHATH MPEoOpa3OBaHHSA | - BBINOJTHAET npeoOpa3oBanus | Tekymmid  KOHTpPOJIb B
TPUTOHOMETPUYECKUX  BBIPQKEHMH ¥ | TPUTOHOMETPHUYECKHX  BBIpAXKEHHH | | dopme:
pemars TPUTOHOMETPUYECKHE | PElIaTh TPUTOHOMETPHUYECKHE | - BBITIOTHEHUS
ypaBHEHHS, HaXOJIUTh pelleHus | ypaBHEHHS; MIPAKTUYECKUX 3aHATHH Ne
MPOCTENIINX TPUTOHOMETPUYECKHUX | - HAXOOUT  pelleHus mpocTermux | 7-18
HEPaBEHCTB; TPUTOHOMETPUUYECKIX HEPABEHCTB; - TecTupoBaHus Ne 2
- YMETb INPUMEHATh CBOMCTBA CTENEHU | - IPUMEHSET CBOMCTBAa cTeneHW Juisd | Tekymui  KOHTposb B
Ui npeoOpa3zoBaHus BBIPXXCHUI, | MpeoOpa3oBaHusl BEIpAXEHUH, oniepupyer | Gopme:
OIIEepUPOBAThH MOHATUAMU: ITOKA3aTENIbHOE | MOHATHSIMMU: MOKa3aTeIbHOE YpaBHEHHE U | - BBITIOTHEHUS
ypaBHEHHE U HEpPaBEHCTBO, pelIaTh | HEPABEHCTBO, PELIAET OCHOBHBIE THIBI | MPAKTHYECKUX 3aHATHH
OCHOBHBIE THIIbL II0Ka3aTeIbHBIX | IIOKA3aTEJIbHBIX ypaBHEHHH u | Nel9-31
YpaBHEHHMI U HEPABEHCTB; HEPaBEHCTB; - TecTpoBaHus Ne 3
- yYMETb BBINOJHATH NpPeoOpa3oBaHMS | - BBINOJIHAET npeoOpa3oBanus | Tekymmid  KOHTpPOJIIb B
BBIpOKCHUH, COJEepKAIINX JOTapu(Mbl, | BRIDAKECHHH, COAEPXKALIUX JIOTapH(MBbl,

pemate JIOrapuMUIECKOE ypaBHEHHE U
HEPaBEHCTBO, pPEIIaTh OCHOBHBIC THIIBI

pemaer jgorapu()MUYECKOEe yYpaBHEHHE U
HEPaBEHCTBO, PEIIAET OCHOBHBIE THIIBI

¢dopme:
- BBINTOJTHEHHS
MPaKTUYECKUX 3aHATUN Ne

JorapupMIIECKUX ypaBHEHHH " | norapupMuIecKux ypaBHEHUHA u | 1-31

HEPAaBEHCTB;, NPOCTEHUIINE CHUCTEMBbl U | HEPABEHCTB; IMPOCTEHIIME CHCTEMbl M | - TecTUpoBaHus Ne 1-3
COBOKYITHOCTH pauOHaJIbHBIX COBOKYITHOCTHU paiuOHAaJIBHBIX

YpaBHEHUM U HEPABEHCTB; YpaBHEHUU U HEPABEHCTB

- yMETb [pPUMEHATb YPaBHEHUS U | - IPUMEHAET ypaBHEHUsS U HepaBeHCTBA | Tekylmuil  KOHTpOJIb B
HCPABCHCTBA JJIs1 peuicHud | AJjil peHICHHUA MaTCMaTUYCCKUX 3ada4d U q)opMe:

MaTeMaTHUeCKHX 3ajad M 3ajad U3 | 3a4a4 U3 PasiM4HbIX oOnacTeil Hayku W | - BBITIOJTHEHUS

pPa3IMYHBIX O0JNIACTCH HAYKH M PeabHOM
JKU3HU; MOJICITPOBATh peansHBIC
CHUTYaI[MH Ha SI3bIKE areOpbl, COCTABISTh
BBIPOKCHUS, YPABHECHUS, HEPABEHCTBA 110
YCIIOBHUIO 3a1a4u, HCCIIEI0BATh
MOCTPOEHHBIE MOJIENN C MCIOJIb30BaHUEM
armapara ajareopsl;

PEaTbHON XKHU3HU; MOJICTUPYET peajbHbIC
CUTYaIlUH Ha SI3BIKE aIreOphl, COCTABIISIET
BBIPKCHUS], YPABHECHUSI, HEPABCHCTBA I10
YCIIOBHIO 3aj1a4u, ucciaeayer
MOCTPOCHHBIC MOJICTIH c
UCIIOJIb30BaHUEM aIlapara ainre0psbr;

MPaKTUYECKUX 3aHATUI No
1-31
- TecTupoBanus Ne 1-3

- yMeTb CTPOUTh M YHTaTh TpadUKH | - CTPOUT M YHTaeT rpaduku TUHEHHOW | Texymwmii  KOHTPOIb B
JUHEHHOW  (QYHKUMM,  KBaJpaTHYHOH | GYHKUMM, KBaApaTHYHOH  QyHKUMH, | dopme:

(GyHKIMH, CTeNIeHHONW (DYHKLUH C LIENbIM | CTEIeHHOM byHKIMH c LeNbIM | - BBITIOTHEHUS
MoKa3aTesneM; n300paxaThb Ha | TOKa3aTelneM; n300paxkaer Ha | TMpaKTHYECKUX 3aHATHH No
KOOpJMHATHOW  IUIOCKOCTH  TpadMKM | KOOPAWHATHOM  IJIOCKOCTH  rpaduku | 32-39

JUHENHBIX YpaBHEHUN U HCIIOIb30BAaTh UX | JMHEHHBIX ypaBHEHUN M UCIOJB3YyeT UX | - TecTUpoBaHus Ne 1- 5
JUI  pELIeHUs CUCTEMbl JIMHEHHBIX | JUI1 PpELIEHUS CHUCTEMBI  JIMHEHHBIX

YpaBHCHH; YPaBHEHH;

- YMETb HCTOJIb30BaTh Tpaduku GYHKIMNA | - Hcrmonb3yeT rpadukn QyHKouid juist | Tekynmi — KOHTposib B
JUIL  pEIICHWs  ypaBHEHUH, JUIsl | pemIeHus] YpaBHEHUH, IS MCCIeOBaHus | Gopme:

HCCIIEIOBAHUSA MIPOLIECCOB W | IPOIlECCOB M 3aBHCHUMOCTEHl  1pH | - BBINTOJTHEHUS

3aBUCUMOCTECH IIPH pEIUCHUH 3a1ad M3

pelIeHnH 3a7ad M3 OPYTHX Yy4eOHbBIX

MPaKTUYECKUX 3aHATUN Ne

JIPYTUX YYeOHBIX MPEIMETOB M PEANbHOW | MPEOAMETOB M peanbHOM  JXKu3HH, | 32-39

KU3HH, BBIPAXKaTh ¢dopmynamu | BblpaxkaeT (GopMylaMH  3aBHCHMOCTHU | - TecTHpoBaHus Ne 3- 5
3aBUCHUMOCTHU MCXKOY BCIMYHNHAMU, MCKAY BCIIMYMHAMM,

- yMeTh  HUCINOJb30BaThb  CBOMCTBA | - HCIIOJIB3YET cBoiictBa | Tekylmuid  KOHTPOJIb B
MOCJICIOBATEILHOCTEH M MPOrPECCHi TS | MOCIIEN0BATSILHOCTEH U mporpeccuit st | dhopme:

peUICHU PEAJbHBIX 3aJdad MPUKIAAHOTO

Xapakrepa, HaXOAUTh TPOU3BOJIHBIE
JJIEMEHTApHBIX  (QYHKIWHA, BBIYHACIATDH
MPOU3BOJHBIE CYMMBI, HPOHU3BEACHUS,
4acTHOTO  (DYHKLHMH;  HCIIOIB30BAaThH
MIPOM3BOAHYIO JuLst HCCIIeIOBAHUSA
¢byHKIMH Ha MOHOTOHHOCTB "
9KCTPEMYMBI, MHPUMEHSATH PE3YNbTAThI

UCCJIEJIOBaHUSI K MTOCTPOCHHIO rpadukos,
JUTSI HAXOXKJIEHUS] HAWJIYYIIErO PEIICHHUs B

peuicHusA peaJIbHbIX 3aJa4 MPHUKIaJIHOIO

XapakTepa,  HaXOAUT  IPOU3BOJHBIE
9JIEMEHTAPHBIX  (YHKIWI, BBIYHUCIATH
MIPOU3BOJHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO (byHKIMH; HCIIONIB3yEeT
IIPOU3BOIHYIO JUIs HCCIIEOBaHUS
GbyHKIMN Ha  MOHOTOHHOCTBH "
9KCTPEMYMBI, TIPUMEHSET Ppe3yIbTaThl

HCCJICJOBAHUS K IMOCTPOCHHIO rpaduKoB;
JUISL HAaXOXKJISHUS] HAWJIYYIIEro PElieHUs

- BBITTOJTHEHUS
MPaKTUUYECKUX 3aHATUI No
32-39

- TecTpoBaHus Ne 4
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MpUKJIaJHbIX, B TOM YHCJIC COLUMAJIBHO-
OKOHOMMYCCKHUX, 3a1a4ax,

B IPUKIIAJHBIX, B TOM YUCJIC COLUAIBHO-
O9KOHOMMHYCCKHX, 3aga4ax,

- yMeThb HaxXOJWTh IIEPBOOOpa3HbIC
9JIEMEHTApHBIX  (QYHKIHMHA, BBIYHACIATH
uHTerpan no  ¢opmyne  Hprorona-

JleiiOHMITa, pemraTe MPUKIAIHBIC 3a0a4H,
B TOM YHCJIE COIHATIbHO-YKOHOMHYECKOTO
1 (QU3HUUECKOTO XapaKTepa, CpPEeICTBAMU
MaTeMaTHYECKOI'O aHaJIn3a;

- HAXOJUT MEePBOOOPA3HEIC
JJIEMEHTAPHBIX ~ (PYHKIUH, BBIYUCIISIET
uHterpan  no  Qopmyrne  Herorona-

Jle#tOHMITa; pemaeT MPUKITATHBIC 3a1a9H,

B TOM quCIe COLMAITBHO-
9KOHOMUYECKOTO 1% (bu3nIecKoro
XapakTepa, CpencTBaMu

MaTCMaTHYCCKOI'O aHAJIM3a,

Texymuii
¢dopme:

KOHTPOJIb B

BEIITOJTHEHHS
MPaKTUYECKUX 3aHATUH No
40-42

- TectupoBanus Ne 5

- YMETh MIPUMEHSTH aKCHUOMBI | - TIPUMCHSACT aKCHOMBI CTepeOMETpUH M | TeKymimii  KOHTpPOJIb B
CTEPCOMETPUH M CJICACTBHS M3 HHUX IPHU | CICACTBUASA M3 HHX TMpH pemieHuH | dhopme:

pelIeHnn FEOMETPUYECKUX 3a/1a4; | TEOMETPUUYECKUX 3aja4; | - BBITTOJTHEHUS
KJIaccuUIPOBAThH B3aMMHOE | KJacCU(HUIHPYET B3aUMHOE | MPaKTUYECKUX 3aHATUH
pacroio’KeHHEe MPSIMBIX M TUIOCKOCTEH B | PAcIOIOKEHHE MPSMBIX U TUIOCKOCTer B | Ned8-51

MPOCTPAHCTBE; MPOCTPAHCTRBE; - TectupoBanus Ne 7

- YMETh paclo3HaBaTb OCHOBHBIE BUbBI | - pacrno3HaeT OCHOBHBIE Bujel | Tekyumii  KOHTpoib B
MHOTOTPaHHUKOB (IHpaMuIa, TpU3Ma, | MHOTOTPAaHHUKOB (mUpaMuaa, mpusMma, | Gopme:

MIPSIMOYTOBHEIN MapajuIeNICTUIIe], Ky0); MPSIMOYTOJIBHBIN MapajuieNienuien, Kyo); | - BBITIOJTHEHUS
KIaccu(pUIIUPOBATh MHOTOTPaHHUKH, | KIacCH(UIHPYyeT MHOTOTPaHHWKH, | MPAKTUIECKUX 3aHATHH No
BBIOMpast OCHOBAHUS LTS KIacCH(UKAIINK | BEIOMpast OCHOBAaHUS g | 55-65

(BBITTYKITBIC u HEBBITYKJIBIE | KIIacCH(UKAITIH (BBITIYKJTBIC " | - rectupoBaHus Ne 9
MHOTOTPaHHHKH, MIPaBUJIbHBIC | HEBBITYKIIBIC MHOTOTPaHHHKH,

MHOT'OI'PaHHUKH, TPAMBIE W HAKJIOHHBIC

IIPpaBUIIbHBIE MHOT'OI'PaHHUKHU, NIPSAMBIC U

MIPU3MBI, TapayIeIeHIIeab]); HaKJIOHHBIE MIPU3MEI,

rapajuIeIICIUIIe Ibl);
- YMETH OOBSICHATH MPUHIMUIEI | - OOBACHACT NPUHIMIBI TOCTpoeHus | Tekymmuit  KOHTpoib B
MOCTPOCHUSI CCUCHHIA, HCIIOJIb3Yysl METOJI | CCUCHM, HCIONB3Ys METOJ CJlIeoB; | dhopme:
CJIEeNIOB; CTPOUTH CEYEHHUSI | CTPOUT ceueHus MHOTOTPaHHHUKOB | - BBITTOJTHEHUS
MHOTOTPAaHHUKOB ~ METOJIOM  CJIEJIOB, | METOJAOM CIIE/IOB, BBITIOJIHSIET | MPAKTHUUECKUX 3aHATHI Ne
BBITIOJTHSATh (BBIHOCHBIE) IIOCKUe | (BBIHOCHBIE) IDIOCKHE  YepTexu u3 | 52-54
YepTeXKH W3  PHCYHKOB  TPOCTBIX | PECYHKOB TIPOCTBIX OOBEMHBEIX ¢uryp: | - Tectuposanus Ne 9

00BEMHBIX (UTYp: BHA CBEpXy, COOKY,
CHHU3Y;

BUJI CBEPXY, COOKY, CHH3Y;

- YMETh pellaTh 3aJaddl Ha HaXOXKACHHE
TE€OMETPUYECKUX BEIMYMH IO 00pasnam
WIN aNropuTMaM, HPUMEHSSI M3BECTHBIC
AQHATUTUYECKHE METOIBl MpPHU PEUICHUU
CTaHJApTHBIX MaTEeMAaTHYECKHUX 3a/ad Ha

BBIUHCIICHHE yTJI0B MEXTY
CKPEILUBAIOIUMUCS MPSIMBIMH, MEXIY
npsMONl M IJIOCKOCTBIO,  MEXIY

IIJIOCKOCTAMM, ABYI'PAHHBIX YIJIOB,

- pemaeT 3amadyd  Ha HAXOXICHHUE
TEOMETPUYECKUX BEIMYMH 10 00pasnam
WIN aJITOPUTMaM, MPUMEHAS H3BECTHBIC
AQHAJINTHYECKUE METOJBl TNPH PEIICHUN
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7a4 Ha
BBIUHCIICHHUE YIJIOB MEXTY
CKPEIUBAIOIIUMUCS MPSIMBIMH, MEXIy
OpsIMOMl M TIOCKOCTBIO,  MEXIy
IUIOCKOCTSIMH, JIByTPAHHBIX YTJIOB;

Texymmii
¢dopme:

KOHTpPOJIb B

BBITIOTHEHUS
NPaKTUYECKUX 3aHATUN Ne
43-47

- rectupoBanus Ne 7, 9

- YMETh BBIYHCIATh OOBEMBI M IUIOIIAAX | - BBIYACISICT OOBEMBI W IUIOMAAM | Tekymwid  KOHTPOJIb B
MTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, | MMOBEPXHOCTEH MHOTOTPaHHHUKOB | (hopMe:

nupamuja) ¢ npuMeHeHueM ¢opmyn, | (mpu3Ma, MUpamMua) C OPUMEHEHHEM | - BBITIOJTHEHHUS
BBIYHCIIATE COOTHOIIIEHUS MeXAy | GopMys,  BBIYHCISTE  COOTHOIICHHUS | MPAKTUYECKHUX 3aHATHIHA
IUIOMIASIMA  TTOBEPXHOCTEH, oObeMaMH | MKy  IUTOmAmsiIMH  moBepxHocTel, | Ne53-65

MO JOOHBIX MHOTOI'PaHHHKOB; o0beMaMu IOJ00HBIX MHOTOTPAHHUKOB; | - TecTUpOoBaHus Ne 9

- yMeTh OOBSICHATH CMOCOOBI MOJY4YEHHs | - pacro3HaeT Tena BpaiueHus (mnuuap, | Texymmidi  KOHTpPOJIb B
Tel  BpalleHWs;  KiacCH(UIMpOBaTh | KOHyC, cdepa u 1miap); OOBICHATH | hopme:

B3aWMHOE pacrmoyiokeHue cdepbl U | CIOCOOBI MOJydYeHHsS Ted BpPAILICHHUS; | - BBITIOJIHEHUS
IIJIOCKOCTH, OIICPUPOBATH IIOHATUSAMMU. KJ'IaCCI/I(bI/IL[I/IpOBaTI) B3aNMHOC MMPAKTUYCCKUX 3aHATUN
IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, | pacmojioxkeHue cdepbl U IIocKocTH; | Ne53-65

BBICOTA  CErMEHTa, IIAPOBOW  CIIOW, | ONIEPUPOBATh  MOHATHUSMH:  INAPOBOW | - TecTHpoBaHUS Ne 9
OCHOBAaHHEC MIAPOBOTO CJIOS, BBICOTA | CETMCHT, OCHOBAaHHE CETMCHTA, BHICOTA

1IApPOBOTO CJIOS, IIAPOBOM CEKTOD;

CEerMeHTa, WIApOBOW CJIOH, OCHOBaHHE
[IapOBOTO CJIOs, BEICOTA IIIAPOBOTO CIIOS,
IapoBOM CEKTOD;

- YMETh BBIYUCIISATH COOTHOIICHHUS MEXIY
IUIONIA/IIMKA  TIOBEPXHOCTEH U OObeMamu
MOJOOHBIX TeJ, M300pakaTh H3y4dacMbIC

- BBIYHCIISET COOTHOLICHHUS  MEXIY
IUIOLIA/ISIMHA TIOBEPXHOCTEH M 00beMaMu
MoAOOHBIX Tel; M300pakaeT M3ydaeMbIe

Texymumii
¢dopme:

KOHTPOJIb B

BBIITOJTHCHHA
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¢burypsl OoT pyKM W C TPUMEHEHUEM

IMPOCTBIX YCPTCIKHBIX HUHCTPYMCHTOB;
BBITIOJIHATH (BBIHOCHI)IG) IIJIOCKHE
YCPTCIKU us3 PUCYHKOB MIPOCTBIX

00BEMHBIX (QUIyp: BUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CECUCHHS TeN BpallCHUS;

¢urypsl OT pyKH M C HIpPUMEHEHHEM

MPOCTBIX  YCPTCIKHBIX HWHCTPYMCHTOB;
BBITIOJTHACT (BBIHOCHI)IG) IIJIOCKHEC
YCPTCIKU us3 PUCYHKOB MOPOCTBIX

00beMHBIX (UTyp: BHI CBEpXy, COOKY,
CHH3Y, CTPOHUT CCUCHHs TEN BpalICHHS;

NPAKTAUYECKUX 3aHATUN

Ne53-65
- TecTupoBaHus Ne 9

W3BIIEKATD, HMHTEPIPETUPOBATH U | U3BJEKAET, HHTEPIPETUPYET u
peoOpa3oBHIBATH “H(POPMAIIHIO 0 | mpeoOpa3oBBIBaCT ~ MHPOPMAIUIO O

MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX | MPOCTPAHCTBEHHBIX TEOMETPUYECKUX

¢urypax, IpeicTaBIeHHYIO Ha 4epTexax | (Gpurypax, mpeACTaBICHHYIO Ha 4epTexax

U PUCYHKaX; U PUCYHKaX;

- YMETb BBIIOJNHATH JEHCTBUS CIIOKEHHUS | -  BBINOJNHAET JACUCTBUA  ciloXkeHMus | Tekylmui  KOHTposib B
BEKTOPOB,  BBIYUTAHHS BEKTOPOB M | BEKTOPOB, BBIYMTAHHMS BEKTOPOB U | (opme:

YMHOXKEHUSI ~ BEKTOpa  Ha  YHCJIO, | yMHOXKEHUSI ~ BEKTOpa  Ha  YHCIO, | - BBITIOTHEHUS
OOBSCHITh, KakMMH CBOMCTBAMHM OHHM | OOBSICHSET, KAaKMMH CBOMCTBAMHM OHHM | IPAKTUYECKHX 3aHATHH Ne
o0JaaroT; HIPUMEHATH MpaBWJIO | 00JaaroT; IIPUMEHSET npasuio | 52-54
napajuieNienunena; HaXoOuUTb  CyMMY | Hapajelenurnesa; - TecTupoBaHus Ne 8, 9
BEKTOPOB M IPOU3BEJCHHE BEKTOpa Ha | -  HAXOAUT CYyMMY  BEKTOpPOB U

YUCIIO,  Yrod  MEXIy  BEKTOpaMH, | IPOU3BEICHUE BEKTOpa Ha YHUCIO, YIOJ

CKaJIpHOE NPOU3BEICHUE, PACKIAABIBATE | MEXKIY BEKTOpaMH, CKaJsIpHOE

BEKTOp 10 JBYM HEKOJUIMHEAapHBIM | IPOU3BEACHUE, PACKIAABIBAET BEKTOP IO

BEKTOpaM; 3aJaBaThb IUIOCKOCTh | JIBYM HEKOJIIMHEAPHBIM BEKTOPAM;

ypaBHEHHEM B JEKapTOBOMl cucTeMe | - 3aJaeT IJIOCKOCTh YPaBHEHHEM B

KOOpPJAUHAT, NPUMCHATH TCOMCTPUYCCKUC
(baxThl 1S pelIeHHs CTePEOMETPHYECKUX
3aja4, [OPENoNaraloliuX  HECKOJbKO
[IaroB  pEUIeHWs,  €CIIM  YCJIOBHA
NIPUMEHEHHsT 33aHbl B SIBHOW (opme,
pewmiaTh HpOCTEHIIME TeOMETPHYCCKHE
33a4d  Ha TPHUMCHCHHE BEKTOPHO-
KOOPAWHATHOI'O METOJA, J0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOILECHUH u
HAaXOXX/ACHHE T'COMETPHYECKHX BEIMYUH
1o obpasiaM WK alropuT™MaM, IPUMEHSS
HU3BCCTHBIC METOAbI npu peUICHUN
CTaHJAPTHBIX MAaTCMAaTUYCCKUX 3aJa4.

JIeKapTOBOM CUCTEME KOOpJIMHAT;
MPUMEHSET TeOMeTprUYecKre (GaKThl s
pelleHus]  CTepeOMEeTPUYECKHUX  3ajad,
MPENoNaraloliuX  HECKOJIBKO  IIaroB
pellleHus], €CIU YCIOBHS IPUMEHEHUS
3aaHel B SIBHOW (opme, pemaer
MIPOCTEHIINE TeOMETPUIECKUE 3aJaull Ha

IIPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
METO/1a, JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIICHUH "

HaXOXIACHUE TCOMCTPUYECCKUX BEJIUYHNH
mo  obpasmaM WM ANrOpUTMaM,
MIPUMEHAA HU3BECTHHIC METOAbI npu
PELICHUH CTaHIAPTHBIX MaTeMaTHYeCKUX
3ajau.

- yMeTh HaxOJUTh U (OPMYIUPOBATH
COOBITHS: TIEpeceYCHUE W OOBCIWHCHHE
JTaHHBIX COOBITHH, coObITHE,
MIPOTHUBOIOJIOKHOE JTAaHHOMY COOBITHIO,
MOJIb30BaThCs qUarpaMmMamu Diliepa u
(hopMyTIOlt CITOKEHHSI BEPOATHOCTEH MpH

- HaxoguT M (opMyIUpyeT COOBITHSL:
nepecedeHre U OObEAWHEHHE JIaHHBIX
COOBITHH, COOBITHE, IPOTHUBOIOJIOKHOE
OAaHHOMY  COOBITHIO,  IIOJIB30BAaThCS
muarpaMMamu - Oimepa u GopMmymoi
CIIOXEHHSI BEPOSTHOCTEH IPH pEIICHHH

Texymuii
¢dopme:

- BBINOJIHCHUS
MPaKTUYECKUX 3aHATUH No
43-47

- rectupoBanus Ne 1-6

KOHTPOJIb B

peleHnH 3a1ad4, INPUMEHATH | 337a4, TPUMEHSIET  KOMOWHATOpHOE

KOMOMHATOpHOE IMPaBWJIO YMHOXKEHHS | MPABUIO YMHOXEHHsSI TIPH  PELICHUH

IIPY PEIICHUH 3a/1a4; 3a1a4;

- yMeThb CpaBHUBaThb BEPOSTHOCTH | - CpPAaBHUBAET BEPOATHOCTH 3HaueHWH | Texymiwii  KOHTPOIb B
3HAYEHUN CIydyallHOM BEJIMYUHBl IO | CIy4alHOM BEJIMYUHBI no | gopme:

paclpefeneHu0 MO C  [IOMOLIBbIO | PACHpPENEeNIeHUI0 WIM € [OMOMLIBIO | - BBITIOTHEHUS
JuarpaMM, BBIUHCIATH MaTeMaTHUECKOE | JUarpamw; MIPAKTUYECKUX 3aHATHI Ne
OXKHUJAHUE, IPUBOJUTH IPUMEPBL, Kak | - OIIEpUPYET noHarueMm | 43-47

MIPUMEHSETCA MaTEMATHYECKOE OXKUJaHUE | MAaTEMaTHYECKOTO OXKUIAHUS, IPUBOJUTD | - TecTUpoBaHus Ne 1-6
Clly4aiiHOM BEJTMYUHBI HaXOAUTh | MPHUMEPBL, KaK IPUMEHSETCA

MaTeMaTHYeCKOe OXKUAAHHE N0 TaHHOMY
pacupeneseHuI0; UMETh MPEICTaBICHUE O
3aKkoHe  OOJBIIMX  YHCEN;  HMETh
HpeCTaBICHIe 0 HOPMaJIbHOM
pacnpezeneHuy, cperHeM
apu(pMeTHUECKOM, Me/1aHa,
HauOoIbIIeM, HauMEHbIEM 3HAa4YCHUE,
pa3smMaxe MaccuBa YHWCIOBBIX JaHHBIX;,
YUTaThb M CTPOMTH _ TabJMIBl |

MaTeMaTH4eCKOe OXKUJAAHUE CIIydaitHON
BEJIMYMHBl HAXOIWTh MaTeMaTHYEeCKOe
OXXHMIaHHE 10 JAaHHOMY paclpelereHHIO;
UMeTh  INIpPeACTaBICHHE O  3aKOHE
OOJIBIIUX YUCENT; UMETh TPEJICTABICHHE O
HOPMAaJIbHOM DAaCIpeAeNICHUH, CPeIHEM
apu(pMeTHUECKOM, MeMaHa,
HauOoNbIIeM, HaUMEHbIIEM 3HauCHHE,
pa3Maxe MaccHBa UHCJIOBBIX JaHHBIX;
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JuarpaMMabl;

YUTaCT U CTPOUT Ta6J'II/ILlI>I 1 qyuarpaMMel;

- YMETb M3BJIEKaTh, IPEOOPa3OBBIBATH U
MHTEPIPETHPOBaTh  MHOpMALHUIO O
MIPOCTPAHCTBEHHBIX TeOMETPHUUECKUX
¢urypax, IpeiCcTaBIeHHYI0 Ha 4epTexax
1 PUCYHKaX; IPUMEHSITH T€OMETPUIECKHUE
(axThI A PEIICHHUs CTEPEOMETPHIECKUX
3ajad, MOPEAINOJIAralouIuX  HECKOJIBKO
[IaroB  pELICHHs,  ©€CIM  YCJIOBHA
PUMEHEHHS 3a/1aHbl B IBHOH (hopme;

- M3BIEKaeT, IpeoOpa3oBbIBAET H
HHTEPIPETHPYET HUH(DOPMALIUIO 0
MPOCTPAHCTBEHHBIX TeOMETPUICCKHX

(burypax, npeacTaBIeHHYIO Ha YepTekax
M PUCYHKaX, TIPUMEHSET FeOMETPHIECKHE
(bakTe! UL penreHus
CTEPEOMETPUUECKUX 3azad,
TPEIIONAralonX  HECKOJBKO  IaroB
pelIeHHs, €CIIH YCIIOBUS TIPUMEHCHHSI
3aJ1aHbl B IBHOH (hopMe;

Texkymuii  KOHTpOIb B
bopme:
- BBITIOTHEHUS
MIPAKTUYECKUX 3aHATHH
Nel-65

- rectupoBanus Ne 1-9

- yMeTh MNPHUMEHATh  IPOCTEHIIHe
MPOTPaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIlMUOHHbIE ~ CHCTEMBI  MpHU
pelIeHNN  CTEPeOMETPUYECKUX  3a7ad;
NPUBOJMUTH IPUMEPHl MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IMPHUPOJE U JKU3HHU,

pacro3HaBaTb MMPOSABJICHUC 3aKOHOB
reoMeTpun B  HCKYCCTBC;, MPHUMCHIATH
TIOJTYy4Y€HHBIC 3HaHUA Ha TIPAKTUKE:

aHAIM3UPOBATh pEaNbHBIE CHUTYallMH H

NIPUMEHATh  M3YYCHHbIC TIOHATHA B
nporecce MIONCKa perieHus
MaTeMaTHYECKH chopMyIHPOBAHHOM
npoOJeMbl, MOJEIMPOBaTh  pealbHbIC
CUTyallud  Ha  S3bIKE  TEOMETpHH,

UCCIIEIOBaTh IIOCTPOCHHBIE MOJAEIH C
HCHOIb30BAHUEM TreOMETPUUECKUX
MIOHSATHH M TEOpeM, armapara aiaredpsl,
pemars MIPaKTHYECKNE 3aJa4H,
CBSI3aHHBIC c HaXOX/ICHHEM
TeOMETPHUYECKHUX BEIHIHH;

- IIpUMEHseT TpoCcTeiue MporpaMMHbIe

CpeacTBa n OJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMBbI npu
peUICHUN  CTCPCOMCTPUYCCKUX  3ajia4v;
NPpUBOAUT TMPUMEPBI MATEMATUYCCKUX

3aKOHOMepHOCTeﬁ B IPpUPOAC U KHU3HU,

pacro3Haet MPOSIBIICHUE 3aKOHOB
TE€OMETPUH B HCKYCCTBE; TPHMEHSIET
NOJTy4YEHHbIE 3HAHWS HA  IIPAKTHKE:
AQHATM3UPYET pealbHbIE CHUTYallMd |
NPUMEHATh HM3YYCHHbIE TIOHATHA B
mpouecce MOUCKa pelIeHust
MaTeMaTH4eCKU chOopMyITHPOBAHHOM
npoOieMbl,  MOJENUPYET  pealbHble
CUTyallud  Ha  S3bIKE  TEOMETpUH,
UCCIIEAyeT TIOCTPOCHHBIE MOJAEIH C
HCIOJIb30BaHUEM TEOMETPUUECKUX
MOHSTHH W TeopeM, ammapara ajuredpsl,
pemaer MIPaKTHYECKUE 3a7a4H,
CBSI3aHHBIC c HaXO0XJICHHEM

TCOMECTPHUYCCKHUX BCIWYHH,

Texkymuii  KOHTpoOJb B
bopme:
- BBIIIOJTHECHUA
MPaKTUYECKUX 3aHITHI
Nel-65

- TectupoBanus Ne 1-9

- yMeThb W3BJIEKATh, HWHTEPIPETHPOBATH
“H(pOPMAIIHIO, MIPEICTaBICHHYIO B
TabinIax, Ha JuarpamMmax, rpadukax,
OTPaXKaUIYIO CBOMCTBa peaNBHBIX
IpoueccoB M ﬂBJ’IeHHﬁ; MpEeACTaABIIATD
uHdopManuio ¢ mNoOMOUIBI0 TAONUI H
JMarpaMM; UCCICIOBAaTh CTAaTUCTHUYCCKHUEC
JAaHHBIC, B TOM YHUCIIC C NPUMCHCHHEM
rpa)u4ecKuX METOIOB U JJICKTPOHHBIX
CDEJICTB;

- yYMeeT W3BJIEKaTh, HUHTEPIPETUPOBATH
nHPOPMALIMIO,  TPEICTABICHHYIO B
Ta0nMIax, Ha JguUarpammax, rpadukax,
OTpPaXAIOU[yI0  CBOWCTBAa  peaJIbHBIX
IIPOLIECCOB U SIBJICHUH; IIPEACTaBISAET
MHQOpMALMIO C TOMOIIBI Tabnuy U
JUarpaMM; UCCIIELYeT CTaTUCTUYECKUE
JIaHHbIE, B TOM 4YHCJIE C MPUMEHEHHEM
rpagu4ecKuX METOMOB M 3JEKTPOHHBIX
CPEACTB;

Texymmii
¢dopme:

- BBITIOTHEHUS
MPaKTUYECKUX 3aHATUN Ne
43-47

- TecTupoBanus Ne 1-6

KOHTPOJIb B

- yMeTb  BHIOMpaTh  ITOJXOJSIINH
W3y4YEHHBIA METOJ JUI peIleHHs 3afadd,
pacrio3HaBaTh MareMaTHdecknue (akThl U
MaTEMAaTUYECKNE MOJENH B MPUPOIHBIX H
OOILECTBEHHBIX SIBICHUSIX, B HCKYCCTBE;
yMEHHE IIPUBOJIUTH IIPAMEPBI
MaTEMaTUYECKUX OTKPBITUM pPOCCHUCKON
Y MUpPOBOI MaTeMaTUYECKOW HayKH.

- yMmeer  BbIOMpaTh  MOJIXOJSIIUH
M3Yy4EHHBI METOJ Il peLICHHs 3aJauH,
pacIo3HaeT MaTeMaTrndeckue (akTel u
MaTeMaTUYECKUE MOJEIH B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUAX, B HCKYCCTBE;
ymeer IIPUBOJUTH ITPUMEPBI
MaTeMaTH4YECKUX OTKPBITUHA POCCUICKON
1 MUPOBOM MaTeMaTUYECKOW HAYKH.

Texymuii
¢dopme:

KOHTPOJIb B

BBINTOJTHEHHS
MPaKTUYECKUX 3aHATUN Ne
1-65;

- rectupoBanus Nel-9;

- BXOJTHOTO KOHTPOJIS

HepequL OLICHOYHBIX MepOHpHHTHﬁ, MmouIC)KaluX OLCHKE B paMKaX TCKYUICTO KOHTPOJIA U
HpOMe)KYTO‘IHOﬁ arreécCTallii, W KOMIUICKT KOHTPOJbHO-OLUCHOYHBIX CpCACTB TMPUBCACH B

[Ipunoxenusx 1, 2 k paboueii nporpamMMe yueOHONU AUCIUILITUHBIL.
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