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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma yue6HoOro npeamera «MaTtemaTuka» pazpaboTaHa Ha OCHOBE:

dbenepanbHOTO TOCYJIaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAapTa CPEAHETO OOIIEro
obpaszoBanus (IIpukaz MunobOpuayku Poccum ot 17 mas 2012 r. N 413 B pen. B pen.
[IpukazoB Muno6puayku Poccun ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, or
29.06.2017 N 613, IlpukazoB Munnpocsemienuss Poccum ot 24.09.2020 N 519, or
11.12.2020 N 712, ot 12.08.2022 Ne732) (manee — ®I'OC COO);

denepanbHOil 00pa3oBaTENbHOM MPOTPaMMbl CpEJHEro oO0uiero oOpa3zoBaHUs
YTBEPKJICHHON npukazoM MunucrepcTsa mnpocsenieHuss Poccuiickon @Penepauuu ot
18.05.2023 r.Ne371;

denepanbHOTO  TOCYIapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa  CPEIHEro
npodeccruonaaprHoro oopazoanus (nanee — ®I'OC CIIO) 08.01.28 MacTep OTaeI0UYHBIX
CTPOUTEIIBHBIX U JEKOPATUBHBIX pabOT, YTBEPKJICH MpukazoM MunHmnpocsenienus Poccuun
oT 18.05.2022 1. Ne340, 3apeructpupoBad B Muntocte Poccuun 10.06.2022 1. Ne 68841,

denepanbHoil paboueil mporpaMmbl cpefaHero odiiero odpa3zoBaHus MaTemaTuka
(yrnyOneHHbiii ypoBeHb), paspaboranHoir @DPI'BHY «MHCTUTYT cTpaTeruu pa3BUTHSA
o0pa3oBaHUsA;

IpUMEpHON pabouell mporpamMMbl 001e00pa3oBaTEIbHON y4eOHOW ITUCIUIIIMHBI
«Marematuka» 1O  TEXHOJOTMYecKoMy  mpoduwno (s mpodeccHoHATbHBIX
o0pa3oBaTeIbHBIX OpraHU3AIINN );

yuebHoro miaHa mo mpodeccun 08.01.28 MacTtep OTIAEIOYHBIX CTPOUTEIHHBIX H
JIEKOPATUBHBIX PalOT;

paboueit mporpammbl Boctiutanus mo mnpodeccun 08.01.28 Mactep oTaenoyHbIxX
CTPOUTEIbHBIX U JEKOPATUBHBIX PabOT.

[Iporpamma yuyeOHOro mpenmera «MaremaTuka» pa3paboTaHa B COOTBETCTBUH C
Konnenmue#dr  mpemogaBaHusi ~ 00IIE0O0pa3oBATENbHBIX  JAWCIHUIUIMH C  y4E€TOM
npoeCCUOHANbHONW  HAMPABICHHOCTH  MPOrpaMM  CPEAHEro  MpoQeCcCHOHAIBHOTrO
o0pa3oBaHus, peaiM3yeMbIX Ha 0a3e OCHOBHOIO O0OIIEro oO0pa3oBaHMS, YTBEPKICHHOU

pacnopsikeHneM MunucteperBa npocsenteHus Poccuniickoit @enepannu ot 30.04.2021 No



P-98, Ha ocHoBanuu mnuchMma JlemapTaMeHTa TOCYAapCTBEHHOW MOJIUTUKH B cdepe
cpeaHero mpogeCCHUOHANBLHOTO  00pa3oBaHMs U MPO(ECCHOHAIBHOTO  OOYy4YEHUS
MunucrepctBa npocsenieHusi Poccuiickoit ®@enepauun ot 30.08.2021 Ne 05-1136 «O
HaIpaBJICHUN METOJUK MPENOJaBaHUI.

Copepxanue pabodeil mporpaMMbl no npeametry «MaTtemaTuka» pa3zpaboTaHO Ha
OCHOBE:

cuHXpoHM3anuu oOpaszoBaTesbHbIX pe3yiabratoB ®I'OC COO (JTUYHOCTHBIX,
npeameTHbiX, MmetanpeametrHoix) U ®I'OC CIIO (OK, TIK) ¢ ywyerom mnpoduibHOMA
HAIPaBJIEHHOCTHU CIECIUATBLHOCTH;

UHTErpallid W TMPEeMCTBEHHOCTU COJEpPXKaHUA TO MpeaMeTry «MaremaTtuka» u
coJiepKaHusl yueOHBIX TUCIUIUTNH, TpodeccuonanbHbix Moayset ®I'OC CIIO.

1.1. MecTo y4yeOHOro mpeaMeTa B CTPYKType OCHOBHOI o0Opa3oBaTejbHOM
NMporpamMmabi:

VYyeOubiii npenmer «MaremaTukay H3ydaeTcs B 00IIe00pa30BaTEIBLHOM IIHKJIE
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEAHEro Mpo¢decCHOHAIBHOIO0 00pa30BaHMS
(manee — OOII CIIO) mo 08.01.28 MacTep OTIEI0YHBIX CTPOUTEIBHBIX U JEKOPATUBHBIX
paboT Ha 0aze OCHOBHOIO 00mIero oOpa3oBaHUS C TOJYYCHHEM CPEIHEr0o OOIIero
o0Opa3zoBaHUsI.

Ha wusyuenue mnpeamera «Martematuka» mno 08.01.28 Mactep OTIAETOYHBIX
CTPOUTENBHBIX U JICKOPATUBHBIX PA0OT OTBOAUTCS 234 4acOB B COOTBETCTBHH C YUCOHBIM
wiadoM 1o npodeccun 08.01.28 MacTtep OTHENOYHBIX CTPOUTENBHBIX U JEKOPATHBHBIX
pabor.

B nporpamme TeopeTudyeckre CBEICHUS HOMOJHSIIOTCS MPAKTUYECKUMU 3aHATHIMU
B COOTBETCTBHUH C YYCOHBIM IIJIAHOM I10 TTpodeccu.

[IporpaMma COIEpPKUT TEMATUUYECKUW IUIAH, OTPAXAIOIIUMH KOJWYECTBO YACOB,
BBIJICJISIEMOE Ha U3yUYEHHE pa3/IesioB U TEM B paMKax npeamMera «MateMaTuka.

Kontpons xauectBa ocBoeHusi mpeamera «MareMaTrka» MPOBOAUTCS B IMPOIECCE
TEKYILIETO KOHTPOJIS U MPOMEKYTOUHOM aTTeCcTalluu.

Tekyuuil KOHTPOJIb MPOBOAUTCA B Ipejenax yueOHOro BpEMEHU, OTBEJCHHOTO Ha

npeamMeT, KaK TpaauOXMOHHBIMH, TaK W HWHHOBAIIMOHHBIMM MCTOAAaMH, BKJIIIO4Yasd
5



KOMITBIOTEPHOE TECTUPOBAaHHE. Pe3ynbTaThl KOHTPOJIA YUYUTHIBAIOTCA NPU TMOJBEICHUU
UTOTOB IO MPEAMETY.

[IpoMesxyTouHas aTrecTanusi IPOBOAUTCS B (OpME SK3aMEHa M0 UTOTaM HU3y4YeHUs

MpeMEeTa 3a CUeT 00beMa BPEMEHH, OTBEACHHOIO Ha U3yUYEHUE IIPeIMETa.
1.2. Hean u3agaum yueOHOro nmpeaMera

Peanuzauust mporpammel yueOHoro mnpeamera «Matematuka» B cTpykrype OOII
CIIO HamnpapneHa Ha JOCTUKEHUE LENH T10:

OCBOCHHUIO o0OpazoBarenbHbiXx pe3yiabratop GI'OC COO: nuunocTtHbie (JIP),
metanpeameteie (MP), mpenmerHbie yriryoneHuoro yposus (I1Py),

NOJIFOTOBKE  OOydYaromuxcsi K OCBOGHHMIO OOmMX U  Mpo(ecCHOHaTbHBIX
komrereHiui (namee — OK, T1K) B coorBeTcTBrM ¢ ®I'OC CIIO no npodeccun 08.01.28
Mactep OTAeNOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX padoT.

B cootBerctBUM ¢ DOOIT COO coaepxaHue MpOrpaMMbl HAIpaBICHO Ha
OOCTH>KEHUE CIEAYIONINX 3a1a4:

- ¢dopMHpOBaHHE IIEHTPAJIBHBIX MATEMAaTUYECKUX TMOHATUNA (YUCIO, BEIMYMHA,
reoMeTpuueckass ¢urypa, IepeMeHHas, BEPOATHOCTb, (YHKIUs), 0OecIeunBaroONInX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00yUYaOIIUXCS;

- mojBeaeHue 00yJaroIuXcsl Ha JOCTYITHOM JJISI HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTEMaTUKA W OKPYXKAIOIIET0 MHpa, IMOHUMAaHUE MATEMaTHKH Kak dYacTh oOme
KyJbTYpBl YEIOBEYECTBA;

- pa3BUTHE UHTEJUJIEKTyaJIbHBIX H  TBOPUYECKUX CHOCOOHOCTEHl  oOyuaromuxcs,
[I0O3HABATEIbHON AaKTUBHOCTH, HCCIEAOBATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIIJIEHUS,
MHTEpEca K U3YUEHHI0 MaTEMaTUKH;

- ¢opmupoBaHue  (PyHKIMOHAJIBHOM  MaTeMaTHUYECKOW  TIPaMOTHOCTH:  YMEHUS
pacno3HaBaTb MAaTEMaTHYECKUE AaCHEKTbl B PEANbHBIX JKU3HEHHBIX CHUTyalUAX WU IpHU
W3YYEHUH JIPYTUX YYEOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
(opMynHpoBaTh UX Ha S3bIKE MaTEeMaTUKA M CO3/1aBaTh MaTeMaTHYECKUE MOJIENH,
INPUMEHSATh  OCBOCHHBIM  MaTeMaTHYeCKUW  ammapaT Uil  PEIHIeHHs  MPaKkTUKO-

OPUCHTHUPOBAHHLBIX 3ada4, HHTCPIIPECTUPOBATb U OICHUBATD IIOJIYYCHHBIC PC3YyJIbTAThI.



B npomecce ocBoenus  mpeamera  «Martematuka» y — oOydaroniuxcs
LeJICHANpaBlIeHHO (OPMUPYIOTCS YHUBEpcalibHble yueOHbIe AcicTBUs (manee — YY),
BKJIIOYas (opMHUpOBaHHE KOMIIETEHIIMH B 00JacTH y4eOHO-HCCIIEIOBATEIILCKOU U
MIPOCKTHON NIESITEILHOCTH, KOTOPhIE B CBOIO OuYepelb 00ECIEeUMBAIOT MPEEMCTBEHHOCTD
dbopmupoBanus o61mux komnerennuit GI'OC CIIO.

®opmupoBanue YVYJ[ OpHEeHTHPOBAHO Ha MPOQPECCHOHATBLHOE CaMOOIpeaesieHre
oOydJaromuxcs, pa3BUTHE O0a30BBIX YMNPABICHYECKUX YMEHUW MO IUJIAHUPOBAHUIO H
MIPOCKTUPOBAHUIO CBOETO NMPO(HECCHOHATBHOTO Oy TYIIIETO.

1.3. OOmas xapakTepucTHKA y4eOHOI0 MpeaMeTa

[Tpeamer «MaTemarrkay n3ydaercs Ha yriayOJIEeHHOM YPOBHE.

[Ipeamer «MaremaTukay HWMEET MEXAUCIUIUIMHAPHYIO CBS3b C  NpeaMETaMHu
o01eo0pa3oBaTeIbHOr0 W JAUCHUIUIMHAMH  00mIenpodeccHoHalbHOTO  IUKIIA:
«buonorus», «OCHOBBI CTPOUTEIBHOT'O YEPUCHMs», a TaKKe MEXTUCHUILUTMHAPHBIMU
kypcamu (nanee — MJIK) nmpodeccuonanbraoro mukia MJIK.02.01 «Texunonoruu padoT 1o
BO3BEJICHUM W OTJEIKH KapKacHO-OOIIMBHBIX KOHCTPYKIMI» U MPOQPECCHOHATBHBIMU
monyisimu  (manee — IIM) TIM. 02 «BeimosHeHHME MOHTa)Xa KapKacHO-OOITUBHBIX
KOHCTPYKIIHI».

[Ipenmer «MaremMaTHKa» UMEET MEKTUCITMIDTMHAPHYIO CBSI3b C YUCOHOM JTUCITUTUTMHOM
«O01me KoMIeTeHIIH npodeccronaiay oomenpodeccHoHaIbHOTO IUKIa B YaCTH Pa3BUTHS
YUTATETHCKON, MATEMAaTUIECKOW TPAMOTHOCTH, a TaKke (JOPMHUPOBAHUS OOIUX KOMITETCHIII
B chepe paboThl ¢ MHPOpMaIHEH, caMOOPTaHU3AIUY M CAMOYIIPABJICHHS, KOMMYHHUKAITUH.

ConeprkaHue MpeaMeTa HalpaBIeHO HA JOCTIKEHHUE JIMIHOCTHBIX, METAIPEIMETHBIX
MIPEMETHBIX PE3YNIBTAaTOB 00ydeHus1, pernamenTrpoBanHbIx GI'OC COO.

B mpodunbHYI0 COCTaBISIIONIyI0O TIO TMPEIMETYy BXOIUT  MPO(ecCHOHAIBLHO
OPHEHTHUPOBAHHOE COJIEPKAHUE, HE0OX0MMOe 1yisi (HOPMHUPOBAHUS Y O0YHAFOIINXCS OOIIHUX H
po¢eCCHOHATBHBIX KOMTICTECHITHIA.

B nensix moaroroBku ooyuaronmxcs k Oyayiei npohecCUOHAIbHON NIeSITEIbHOCTH
npu H3ydYeHUM ydeOHoro mpeamera «Martematuka» o0co0O€ BHUMAHHE YIENAETCS

CIIOCOOHOCTH BBIITYCKHHKA BO3MOXHOCTH YCIICIHHOI'O IIPOAOJIKCHUA 06p330BaHI/I$I 10



CIIEHIUAIBHOCTSAM, CBSI3AHHBIM C OCYIIECTBICHHMEM HAy4YHOM W HCCIEAOBATEIbCKOU
JEeSATENbHOCTU B 00JIaCTU MaTEMAaTUKHU U CMEXKHBIX HAYK.

B 1porpamme mno mnpenmery «MareMmaTuka», peaau3yeMOW IIPU IMOATOTOBKE
00yYaroIuUXCcsl MO CHEUHATBHOCTH, NPO(UIbHO-OPUEHTUPOBAHHOE COAEPKAHUE HAXOJUT
OTPa)KE€HHE B TEMAX:

Paznen 1. «Pa3BuTre NOHATHS O YKCIIE»
Tema 1.1 MHo)kecTBa pallMOHAIBHBIX U JEHCTBUTENBHBIX YUCET
Pasznen 6. «lIpsiMble 1 IIOCKOCTH B IPOCTPAHCTBE»
Tema 6.1 B3anmHoe pacrnoioxkeHue NpSMbIX U IIIOCKOCTEN
Paznen 9. «BekTopbl 1 KOOPAUHATHI B TPOCTPAHCTBE)
Tema 9.1 BeKkTopbl U KOOPIUHATHI.
1.4. Ilnanmpyemble pe3y/ibTaThl OCBOCHHUS] Y4eOHOIr0 NpeaMeTa

B pamkax mporpammbl ywyeOHOro mnpeamera MaremMaTHka o00ydYarOIIUMHUCS
OCBaMBAaIOTCA JIMYHOCTHBIC, METAIIPEAMETHBIE U IIPEAMETHBIC PE3YIbTaThl B COOTBETCTBUU
c TpeboBanusamu DI'OC cpegnero obmero o6OpasoBaHus: JaudHOCTHBIE (JIP),

metanpeametreie (MP), mpenMerHbie 11 yriyonenHoro ypoBHs usydenus (I1py):

Koawbt IInanupyemble pe3yJbTaThl 0CBOEHHS JHCIUIINHBI BKIKYAKOT:
pe3yJibTaToB

JInunoctHbie pe3yabTarsl (JIP), B TOM unciie B 4acTu

Fpamancxoro BOCIIUTAHUA:

JIP 01 c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIIMK OOYyYaroIerocss Kak aKTHBHOTO H
OTBETCTBEHHOT'0 4JIEHA POCCHIICKOTO OOIIECTBA;
JIP 06 YMEHHE B3aWMOJICUCTBOBATh C COIMAIBbHBIMH HMHCTUTYTAMHU B COOTBETCTBHHM C HX

(I)YHKI_[I/IHMI/I 1 HAa3HAYCHUECM,

HanHOTH‘leCKOFO BOCIIUTAHUA

JIP 08 C(OPMHUPOBAHHOCTh ~ POCCUHCKOM  TpakJaHCKOM  HJEHTUYHOCTH, MATPUOTHU3MA,
YBa)XEHHS K CBOEMY HapoAy, 4YyBCTBAa OTBETCTBEHHOCTH neper PoauHOM, roprocTtu 3a
CBOM KpaHl, CBOKO PoauHy, CBOHW S3BIK M KyIbTypy, M[pPOLUIOE U HACTOSILIEEe
MHOT'OHALMOHAIBLHOTO Hapoaa Poccuu;

/lyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHMSA

JIP 14 \ OCO3HaHHKE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYHUBOTO OYAyIIEro;
JCTeTUYECKOro BOCHIUTAHUA:
JIP 16 ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO

TBOPYCCTBA, CIIOpTAa, Tpyaa U O6I.I.ICCTB€HHLIX OTHOMCHHﬁ;

Pdu3snyecKoro BOCIUTAHUA:

JIP 20 c(OPMHPOBAHHOCTh 370POBOTO M 0e30MacHOro oOpa3za >KU3HH, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 3/I0POBBIO;

Tpyaosoro BocnuTaHus:

JIP 24 ‘FOTOBHOCTL K AaKTUBHOM  JEATEJIbHOCTH TEXHOJIOTMUECKONW U  COHUAIBLHOU
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HaIpaBJICHHOCTH, CIIOCOOHOCTD WHUIIMHUPOBATh, IIJIAHUPOBATH W CAMOCTOSATCIIBHO
BBIIIOJIHATDH TAKYIO JACATCIBbHOCTD,

JIP 25 HMHTEpEC K pa3iuuHbIM cepam mpodhecCHOHATBLHON NeATEILHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOp Oymymie mpodeccuu M pearn30BbIBATh COOCTBEHHBIE KU3HCHHBIE
IUJIaHbL;

JIP 26 TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU

JKU3HH;

IK0JOruH4ecKoro BOCIUTAHMS:

JIP 28

IUIAHUPOBAHUE U OCYILECTBICHHUE JICUCTBUI B OKPYXKAIOLIECH Cpele HA OCHOBE 3HAHUS
LeJIEN YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA;

HeHHOCTI/I HAYYHOI'o NJI3HAHHUA

JIP 32 c(hOpMUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHON MpPaKTUKH, OCHOBAaHHOTO Ha JHUajore KYJIbTYp,
CHOCOOCTBYIONIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

JIP 34 OCO3HAHUE IIEHHOCTHU HAyYHOU JeSATEeIbHOCTH, TOTOBHOCTh OCYILIECTBIISITH MMPOEKTHYIO U

HCCICA0BATCILCKYIO NCATCIIBHOCTE MHAUBHUAYAJILHO U B I'PYIIIIC.

JInyHoCTHBIE pe3yJbTaThl NIporpammbl Bocnutanus (JIPBP), onpenesieHHbie oTpacieBbIMH

Tpeﬁona}mﬂMn K J€JIOBbIM KadeCTBaM JINYHOCTH

JIPBP 13

JleMOHCTpHUPYIOIUKA TOTOBHOCTh U CIIOCOOHOCTh BECTH TUAJIOT C JPYTUMH JIIOJIbMU,
JOCTUTaTh B HEM B3aWMOINOHHMMAaHUS, HaXOJUTh OOLIUE LENU U COTPYIHHYATH IS UX
JOCTHKEHHS B MPO(eCCHOHAIbHON AEITEIbHOCTU

JIPBP 14

[TposiBnsrOmNiA CO3HATEILHOE OTHOIIIEHUE K HETIPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCIICITHON MTPO(ECCHOHATLHON U OOIIECTBEHHOM ACSITEIIBHOCTH

JInuHOCTHBIE pe3yJIbTaThI

peasu3anum NporpaMMbl BOCIMTaHMS, onpeneseHHble Camapckoil 00J1aCThI0

JIPBP 16

[TpuHUMarONMi ¥ MOHUMAIOIIHMKI LIENX U 3a1a4l COIMAITbHO-3KOHOMUYECKOTO Pa3BUTHS
Camapckoit 00yacTH, TOTOBBIM pabOTaTh HAa WX JOCTHIKEHHE, CTPEeMAIIUNCA K
MOBBIIICHUIO KOHKYpeHTHOcrocoOHoctn Camapckodd o0iacTh B HAIMOHAJIBHOM H
MHPOBOM MaciTabax.

JIPBP 18

CrpemsImiics K CaMOPa3BUTHIO W CaMOCOBEPIICHCTBOBAHHIO, MOTHBHPOBAHHBIN K
OOydYeHHIO, K COIHUAIBHOW W MNPO(ecCHOHATLHONM MOOMIBHOCTH Ha OCHOBE
BBICTPANBAHUS KU3HECHHOW U TIPO(ECCHOHATBHON TPACKTOPHH.

JICMOHCTPHPYIOIIUNA HHTEPEC M CTPEMJICHHE K NPO(ECCHOHATBLHOW JIEATEIBHOCTH B
COOTBETCTBUU C TPEOOBAHHMSIMH COIMAIBHO-3KOHOMHUYECKOro pa3Butus Camapckoi
o0nacTH.

JIPBP 19

Crpemsmuiics K pe3yabTaTUBHOCTH Ha OJIMMIIMAAAaX, KOHKypcax MpodecCHoHaIbHOTO
MacTepCcTBa Pa3IMYHOTO YpOBHS (B ToM umcie Abunumnuke, [enbduiickue urpsl u

T.J.).

JINYHOCTHBIE pe3yabTaThbl

peain3alluy NporpaMmmMsbl BOCIIMTAHNUSA, ONIPCACICHHBIC KIIIOYCBbIMH paﬁoTOI[aTeJIﬂMI/I

JIPBP 21 JIeMOHCTPUPYIOIIUN HABBIKM KPEAaTHBHOI'O MBILUICHUS, NPUMEHEHUS HECTaHAAPTHBIX
METOJIOB B PELICHUH BO3HHUKAIOIIUX MPOOIEM
JIPBP 22 OTKpBITBIM K TEKYLIIMM M MEPCIEKTUBHBIM M3MEHEHHSAM B MHUpPE TpYAd, FOTOBBIM K

OCBOCHHUIO HOBBIX KOMIIETEHIIUM U K H3MEHEHUIO YCJ'IOBI/Iﬁ Tpyaa

Mertanpeamernbie pe3yabsTathbl (MP)

OB.TIa)IeHI/le YHUBEPCAITbHBIMHA y‘-lGﬁHbIMI/I NO3HABATEIbHBLIMH J€HCTBUAMH

0a30BbIe JOrHYeCKHe JeliCTBUA

MP 01 CaMOCTOSTENIbHO (POPMYIHPOBATh U aAKTyalIM3MpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
MP 02 yCTaHaBIIMBaTh  CYIIECTBEHHBIH MpPHU3HAK MM  OCHOBaHMA JUIS  CpaBHEHMS,

KJ1acCU(pUKAIUU U 0000IIeHHS,




MP 03

ONPCACIIATD LCIN ACATCIIBHOCTH, 3a/1aBaTh MAPaMCTPbl U KPUTCPUN UX NOCTUIKCHUS,

MP 04

BBIABJIATH 3aKOHOMCPHOCTHU U ITPOTHBOPCUHNA B PACCMATPHBACMBIX ABJICHHUAX,

0a30BbIE HCCJ

enoBaTejIbCKue AeliCTBUA

MP 07

BJIaZICTh HABbIKaAMUN y‘-Ie6HO-I/ICCJI€I[OBaT€JII>CKOI7I u HpOCKTHOﬁ JACATCIIbHOCTH, HABBIKAMHU
paspernieHus npooeM;

MP 08 CIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSATENBHOMY TIOMCKY METOJOB pEIICHUs
MIPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUS;

MP 09 BJIAJICHUE BUAAMM JEATENBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALHH,
peoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHbIX YYEOHBIX CUTYalUsAX, B TOM YHCIE MU
CO3JaHUU YYEOHBIX U COIIMAIbHBIX IPOEKTOB;

MP 10 (¢bopMHpOBaHME HAY4YHOIO THIMA MBIIUICHUS, BIAJCHUE HAyYHOW TEPMUHOJIOTHEH,
KIIFOUEBBIMH MOHATUSAMH U METO/IaMU;

MP 11 CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33aJauld B 00pa30BaTEIbHOMN JEATEIBHOCTH U
KU3HEHHBIX CUTYaIHSIX;

MP 12 BBISIBJISITh TIPUYWHHO-CJIEACTBEHHBIE CBS3W W AKTYaJIM3WPOBAaTh 3aJ1a4y, BBIJBUTATH
TUIOTE3Y €€ PelleHus, HaXOIUTh apryMEHTHI JUIsl J0Ka3aTebCTBA CBOUX YTBEPKJIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS,

MP 13 AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJE PEIICHUS 3aJa4d pPE3yIbTaThl, KPUTHYECKU
OLICHUBATH UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSIX;

MP 16 OCYIIECTBJIATh IEJICHANPABICHHBIM MMOUCK MEePEHOCa CPEJCTB M CHOCOOOB JCHCTBUS B
poheCCHOHANBHYIO CPEY;

MP 17 YMETh TIEPEHOCUTh 3HAHWS B TIO3HABATCIIBHYI0O W  TPAKTHYECKYIO 00IacTu
KU3HEACITEIIBHOCTH;

MP 18 YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTel;

MP 19 BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIBHBIE TOAXOAbl U PELICHMUS;

MP 20 CTaBUTH MPOOJIEMBI U 33]a4H, IOMYCKAIOIIKE albTepHATUBHBIC PELICHUS;

padora ¢ unpopmanmei

MP 21 BIIQJIETh HAaBBIKAMH IMOJIydeHUS HHPOpPMAIMM U3 HUCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIBHO OCYIIECTBIIATH MOWCK, aHaIM3, CUCTEMATH3AIUI0 M WHTEPIPETALHIO
nH(MOPMALIUU PA3IUYHBIX BUI0B U (GOPM IPEICTABICHUS;

MP 22 co37aBaTh TEKCThl B Pa3NUYHbIX ¢dopMarax C y4eTOM Ha3HaueHUs HHQPOpMAIUH U
LIEJIEBOM ayTUTOPHH, BBIOMpasi ONTUMAJIbHYIO (POPMY MPEACTABIECHUS U BU3YyalU3aliH;

MP 23 OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh UH(OPMAIINU, €€ COOTBETCTBUE MTPABOBBIM U

MOPAJIBHO-OTUYCCKUM HOPMaM;,

OBnaneHne YHUBECPCAJIbHBIMH KOMMYHUKATHBHBIMHA JeHCTBUSIMM

o0IIeHne

MP 26 OCYIIIECTBIISITh KOMMYHUKAIIUU BO BCeX chepax KU3HHU;

MP 28 BIIAJIETh PA3IMYHBIMH CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBHUS;

MP 29 apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(IUKTHBIC CUTYAIUH;

MP 30 pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUs C HMCHOJIb30BAHUEM SI3BIKOBBIX
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CPEICTB;

COBMECTHaAsA 1

CHATCJIbHOCTD

MP 31

IMIOHUMATb U UCIIOJIB30BATh NPCUMYIIICCTBA KOMaHHHOﬁ u HHHI/IBI/IIIyaJIBHOfI pa6OTLI;

MP 32 BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JCHCTBHI C y4eTOM OOIIMX WHTEPECOB H
BO3MOYHOCTEHN Ka)/10T0 4jieHa KOJUIEKTHBA;

MP 33 MPUHUMATh II€JId COBMECTHOW JIEATEIbHOCTH, OPraHHU30BbIBaTh U KOOPAMHUPOBATH
JNEUCTBUS 1O €€ JOCTH)KEHUIO: COCTaBJIATH IUIaH JIEMCTBUM, pacHpelessiTh pPOJIH C
Y4€TOM MHEHUH YJaCTHUKOB OOCYXAAaTh PE3yJabTaThl COBMECTHOM pabOThI;

MP 34 OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa M KaXJOro y4JaCcTHHMKAa KOMaHAbl B 0OUIUI
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

MP 35 IpearaTb HOBbIE MPOEKTHI, OLIEHWBATh MJIEU C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

MP 36 KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSX pEaJbHOTO, BHUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

MP 37 OCYIIECTBJIATh ITO3UTHUBHOE CTPATETHYECKOE IIOBEJIECHUE B PA3IMYHBIX CHUTYalHsX,

IIPOSABJIATE TBOPYECTBO U B006pa)KCHI/Ie, OLITH HWHHUIIMATHUBHBIM.

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHU PEryJadATUBHLIMH HeﬁCTBHﬂMH

camMoopranm3anus

MP 39

CaMOCTOSITENIBHO COCTaBJISATh IIJIaH pEUIEHUS NpoOJIeMbl C YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPENOYTECHUI;

MP 41 paciupsTh paMK1 y4eOHOTO TTPeIMETa Ha OCHOBE JIMUYHBIX MPEANIOYTCHUN;

MP 42 JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTHh 3a
pelieHue;

MP 44 crocoOcTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO IITUPOKOW OPYIUIIMA B Pa3HBIX
o0nacTsX 3HAHUM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTENbHBIM W KYJIbTYpPHBII
YPOBEHB;

CaMOKOHTPOJIb

MP 45 JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTUBHI B JESITEIHLHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEIISIM;

MP 46 BIIQJIETh HABBIKAMU TMO3HABATENBbHON pe(dIeKCuu Kak OCO3HAHHS COBEpIIaeMbIX
JEUCTBHUI M MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YNIHTATOB U OCHOBAHHIA,

MP 47 WCIOJIb30BaTh MPHEMBI pe(IeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

IMOLUMOHAJIbHBIN HHTE/VICKT, IPEeANoJIaraliumui cpopMupoOBaHHOCTD

MP 49

CaMOCO3HaHMUS, BKJIIOYAIOLIETO CIOCOOHOCTh TOHMMAaTh CBOE€ SMOIMOHAIBEHOE
COCTOSTHHE, BUJICTh HAaNPaBJICHHUs Pa3BUTHsI COOCTBEHHOI IMOIMOHAIBLHOM CQepbl, ObITh
YBEpPEHHBIM B ce0e;

MP 50

CaMOPpCTYJIIMPOBAaHU, BKIIOYAromiero CaMOKOHTPOJIb, YMCHUC MMpUHUMAThb
OTBCTCTBCHHOCTSH 3a CBOC IIOBCACHUC, CIIOCOOHOCTh AaalnTUpPOBATHCA K OMOIIUOHAJIBHBIM
HU3MCHCHUSAM U IPOSABIIATH I' I/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

MP 51

BHYTpeHHCﬁ MOTHBAaIMU, BKJTIOYAIOIIEH CTPECMIJICHHUEC K NOCTHIKXCHUIO HCIIU U YCIICXY,
ONTHUMHU3M, MTHUIIUATHBHOCTL, YMCHHC HeﬁCTBOBaTL, HUCXOJs U3 CBOMX BO3MOXKHOCTEH,

MP 52

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TIOHMMATh OMOIIMOHAJIBHOC COCTOSIHUC OPYIUX,

YUYUTBHIBATH Cro NpHu OCYHICCTBJICHUHW KOMMYHUKAIHUH, CIIOCOOHOCTh K COYYBCTBHUIO MU
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COTEPEIKUBAHUIO,

MP 53

COLIMANBHBIX HABBIKOB, BKJIIOYAIOMIUX CHOCOOHOCTh BBICTPAaUBATh OTHOILICHHUS C
JPYTUMH JIOAbMH, 3a00TUTHCS, POSIBIIATH MHTEPEC U Pa3peliaTth KOHQIUKTHI,

NpHUHATHE ced

A M APYIruX JIIoaei

MP 54

IIPUHUMATh CC6$I, IIOHUMas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MP 55

IIPUHAMATh MOTHUBBI W apryMEHThl JPYIrHUX JIIOACH NpH aHAINW3E PpPe3yJbTaToOB
JESITEIbHOCTH,

MP 56

MIPU3HABATH CBOE MPABO U NPABO IPYTUX JIO/EH Ha OMNOKH,

MP 57

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C NO3UIMH JIPYTOro YeJI0BEKA,;

IIpeameTHbie pe3yabTaThl 6a30Bblii ypoBeHb (I1P 6)

I1P6 01

BJIAJICHUE METOJIJAMH JI0KA3aTeJIbCTB, aJITOPUTMAMU PELIECHHUS 3a]1a4; YMEHUE
(hopMyTUPOBATH ONPEECIICHHS, aKCHOMBI M TEOPEMBI, IPUMEHATH UX, TTPOBOIUTH
JI0Ka3aTeJIbHbIEC PACCYKACHMS B X0JI€ PEIICHMS 3a1a4;

I1P6 02

YMCHHUEC OIICPUPOBATH MOHATHAMMA: CTCIICHDb YK CJIA, norapmbM qucia; YMCHUC
BBIIIOJIHATE BLIYHUCIICHUE 3HAYCHUN U Hp606p330BaHI/I5[ BBIpa)KCHI/Iﬁ CO CTCIICHAMU U
noraprudmamu, mpeoOdpa3oBaHUs IPOOHO-PAIMOHATHHBIX BEIPAKCHHIA;

ITP6 03

YMEHHUE OIEPUPOBATH MOHATHSMU: PallMOHAJIbHBIE, HPPALUOHAIBHBIE, TOKA3aTEIbHBIE,
CTETEeHHbIE, JoTapu(PpMUUECKHe, TPUTOHOMETPUYECKIE YPAaBHEHUSI U HEPABEHCTBA, UX
CUCTEMBI;

I1P6 04

YMEHHE ONEPUPOBATh MOHATUAMU: QYHKIINS, HETIpepbIBHAS (QYHKIINS, TPOU3BOIHAS,
nepBooOpa3Hasi, OIpeIesIEHHbIM HHTETpall,; yMEHUE HaX0IUTh POU3BOIHbBIE
AJIEMEHTapHBIX (PYHKIMHN, UCTIOJIB3YsI CIPAaBOYHbIE MaTEepPHAaJIbl; UCCIEI0BATh B
MPOCTENIINX ClTydasiX PYHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HAHOOJIbIIINE U
HauMEHbBIINE 3HauYeHus1 QYHKIHM; CTPOUTH IPaUKH MHOTOUWIEHOB C HCIIOJIb30BAaHUEM
anmapaTra MaTeMaTHYECKOTO aHaIu3a; IPUMEHATh IPOU3BOIHYIO MIPU PELICHUH 33134 Ha
JBUKEHHE; pellaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a41 Ha HAauOOJIbIINE U
HaVMEHbIINE 3HAYCHUS], HA HAX0XKJICHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

I1P6 05

YMEHHE ONEPUPOBATH MOHATHIMHU: pallioHaIbHas PYHKIUS, TOKa3aTenbHast pyHKIus,
cTeneHHas (pyHKuus, gorapudmudeckas GyHKINS, TPUTOHOMETpUUECKre (QyHKIIHNH,
oOpaTHble (YHKIIUU; YMEHHUE CTPOUTH I'padKU U3yUYEeHHBIX (QYHKIIUH, HCIIOIb30BATh
rpaduky mpu U3y4eHUH MPOIIECCOB U 3aBUCUMOCTEH, ITPU PEILICHUH 3a7a4 U3 JPYTrux
y4eOHBIX MPEJAMETOB U 3aJa4 U3 pealibHOM KU3HU; BEIpaXaTh (GOpMYIaMH 3aBUCUMOCTHU
MEXY BEIMYUHAMU;

I1P6 06

YMCHHC pCUIATh TCKCTOBBLIC 3a/la4i PA3HBbIX THUIIOB (B TOM 4YHMCJIC Ha ITPOLUCHTHI, OO0 U
4aCTu, Ha ABHXKXCHHC, pa60Ty, CTOMMOCTDH TOBApOB U YCIIYT, HAJIOT'U, 3ala4U U3 obnactu
YIIpaBJICHUS JINYHBIMU U ceMelHBIMU (I)I/IHchaMI/I); COCTaBJIAATh BbIPA’KCHU S, YPABHCHU,
HEPABCHCTBA U UX CUCTCMEI 110 YCIOBUIO 3ala4U, UCCIICAOBATD IMOJIYYCHHOC PCHICHNUEC U
OLCHUBATH HpaBI[OHOIIO6HOCTB PE3YJIbTATOB;,

I1P6 07

YMCHHEC ONICPpUPOBATH NOHATUAMU: CPEAHEC apI/I(I)MCTI/I‘{eCKOe, MCIHaHa, HanOOJIbIICE U
HanMCHBIICC 3HAUCHU A, padMax, JUCIICPCHU, CTAHAAPTHOC OTKIIOHCHUEC YUCIIOBOI'O
Ha6opa; YMCEHUEC U3BJICKATh, MHTCPIIPCTUPOBATH I/IH(I)OpMaI_[I/IIO, MMPEACTAaBJIICHHYIO B
Ta6n1/1uax, Ha Juarpammax, rpa(bHKax, OTpaXaro1yro CBOMCTBA PCAIBHBIX MPOUECCCOB U
HBJ'IeHHfI; MMpEACTaBJIATb I/IH(i)OpMaI_II/IIO C IIOMOIIBIO Ta6J'II/H_[ " JuarpaMm; UCCJICA0BATb
CTaATUCTUYCCKUC NAHHBIC, B TOM YUCIIC C IPUMCHCHUECM rpa(bw{ecm/lx METOOO0B U
QJICKTPOHHBIX CPCIACTB;

ITP6 08

YMEHHUE ONEpUPOBATH MOHIATUAMU: CIIy4allHBIN OTIBIT U CIy4aiiHOe cOOBITHE,
BEPOATHOCTh CIy4aifHOTO COOBITUS; YMEHHE BBIUUCIISATH BEPOSITHOCTD C
UCIOJIb30BaHNEM IpahUIECKUX METOJIOB; IPUMEHATH (POPMYJIIBI CIOKEHUS U
YMHO>XEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThI U (OPMYIIBI TP PEIICHUH 337124,
OILICHUBATh BEPOSTHOCTH pEaIbHBIX COOBITUI; 3HAKOMCTBO CO CIIyYailHBIMU
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BCIIMYMHAMHA,; YMCHUC IPUBOANUTH MIPHUMCPLI IIPOSABJICHUA 3aKOHA OOJIBIINX YHCEII B
IMPUPOAHBIX U O6IJ.[CCTB€HHBIX SABJICHUAX,

I1P6 09

YMEHUE ONEPUPOBATH MOHATUAMHU: TOUKA, IIPsAMAas, INIOCKOCTb, IPOCTPAHCTBO,
JBYTPAHHBIN yroJl, CKpPEIMBAIOIIUECS IPSIMBIE, TAPAIIEIBHOCTD U
MEPIEHIUKYIIIPHOCTD MPSMBIX U INIOCKOCTEM, YTOI MEXAY NPSAMBIMH, YTOJ MEXIY
IIPSIMOM M IJIOCKOCTBIO, YTOJI MEXKY IIIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSTHUE MEXIY IIPSIMBIMU, PACCTOSTHUE MEKTy IIJIOCKOCTSMU; YMEHUE
WCIIOJIb30BATh IPU PEHICHUH 3a/1a4 N3yUeHHBIE (PAKTHI M TEOPEMBI ITIAHUMETPUH;
YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOLIET0 MUPA;

ITP6 10

YMCHHC ONICPpUPOBATH NOHATUAMMA: MHOT'OI'PaHHUK, CCHCHNUEC MHOTOI'PaAaHHHKA, KY6,
napajuiesienunes, npusma, nupamuaa, Gurypa v moBEpXHOCTh BpallleHUs, IHIINHAD,
KOHYC, Tap, cdepa, cedeHus (GUrypbl BpameHus, INTOCKOCTh, Kacaromasics cepsl,
oUJIMHApA, KOHYCA, IIoIaiab MOBEPXHOCTU MUPAMUABI, IIPU3MBI, KOHYCA, HUJIMH/IPA,
momak ceprl, 00beM Kyda, MPSIMOYroJIHLHOTO MapasuIeeuIe1a, TupaMuIbl,
IIPU3MBI, HUJIMHAPA, KOHYCAa, [1apa, YMCHUC I/I306pa)KaTB MHOT'OI'paHHUKH U
MOBCPXHOCTHU BpaAlICHUA, UX CCUCHUA OT PYKH, C IOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB
1 JJICKTPOHHBIX CPEACTB; YMCHUC PACIIO3HABATE CHUMMCTPUIO B IMTPOCTPAHCTBE; YMCHUC
PaCIIO3HABATh NPaBHUJIbHBIC MHOTOI'PAHHUKH

IP6 11

yYMEHHE ONEepPUPOBaTh MOHATUSMU: ABHKEHUE B IPOCTPAHCTBE, MOJ00HBIE (GUTYPHI B
MIPOCTPAHCTBE; UCI0JIb30BAaTh OTHOIIEHHE TUIONIa/Iel TOBEPXHOCTEN U 00BEMOB
OoA0OHBIX (PUTYp MPU pellIeHu! 3a1a4;

I1P6 12

YMEHHUE BBIYUCIIATh TEOMETPHIECCKUE BETUINHBI (JUTMHA, YTOJI, IUIOMIA b, 00BEM,
IJIOUIA/1b MOBEPXHOCTH), UCTIOJIB3YSl U3Y4YEeHHBbIE POPMYIIbI U METO/IBI;

I1P6 13

YMEHHE ONEPUPOBATH MOHATHUIMHU: MPSIMOYTOJIbHAs cUCTeMa KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA, CKAISIPHOE MTPOU3BEACHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTOPA Ha YHCIIO; HAXOIUTh C IOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAWHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKTY IBYMSI
TOYKaMHU;

I1P6 14

YMEHHE BBIOMPAThH MOIXOASIINNA N3Y4EHHBIN METO/ JUIs PEIlieHUs 3a]a4d, Paclio3HaBaTh
MaTeMaTH4eckue (hakThl 1 MaTeMaTHYeCKHe MOJIETTH B MIPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUAX, B UCKYCCTBE; YMEHUE IPUBOIUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHUICKOM U MUPOBOM MaTEMATUYECKON HAYKH.

TPy 01

YMEHHE ONEPUPOBATH MOHATHIMHU: OIPEIEICHHe, akChoMa, TeopeMa, CIe/ICTBUE,
CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO, PABHOCUIbHBIC (POPMYTUPOBKH; YMEHUE
(hopmynupoBaTh 00paTHOE U IPOTHUBOIIOIOKHOE YTBEPKICHUE, IPUBOAUTH TPUMEPHI U
KOHTPIPUMEPHI, UCIIOJIb30BaTh METOI MATEMATHUECKON UHIYKIIMH; IPOBOINUTH
JIOKa3aTeNbHbBIE PACCYXACHUS TP PEIICHUH 3a/1a4, OIICHUBATH JIOTUYECKYIO
MIPaBUJIBHOCTH PACCYXKICHMUIA;

[1Py 02

YMEHHUE OIEePUPOBATh MOHIATUAMU: MHOXKECTBO, TIOAMHOXKECTBO, ONEPALIUU HAJ|
MHO>KECTBAMHU; YMEHHE UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Ui
OTIMCAHUS PEAJIbHBIX IPOLECCOB U SABJIEHUN U TP PELLICHUN 3aa4, B TOM 4YHCIIE U3
JPYrUX y4eOHBIX MPEIMETOB;

[Py 03

YMEHHUE OINEepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Tpad, 1epeBo, IUKI, Tpad Ha
IUTIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATh rpadbl pa3InYHbBIMU CIOCOOaMU;
WCIOJIb30BaTh Ipadbl MPHU pEIICHUH 3a/1a4;

[Py 04

YMCHHC CBO60,[[H0 OIICPUPOBATH NOHATHAMUA: COUYCTAHUC, IICPCCTAHOBKA, YUCIIO
COquaHHﬁ, YHCJIO IIEPECTAHOBOK; OMHOM HBIOTOHa; YMCHUC NPUMCHATH
KOM6I/IHaTOpHLIC (I)aKTBI N PACCYKACHUA JJId PCHICHHWA 3a1a,

[Py 05

YMCHHEC ONICPpUPOBATH NOHATUAMU: HATYPAJIIbHOC YHUCJIO, LICJIOC YHUCJIO, OCTATOK I10
MOIYJI0, PAIUOHAIBHOC YN CJIO, UPPALTMOHAIIBHOC YUCII0, MHOJKECTBA HATYpPAJIbHbIX,
HECJIBIX, pallUOHAJIBHBIX, JeNCTBUTEIIBHBIX YUCCJI; YMCHUC HUCIIOJIb30BATH IMPU3HAKU
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JETMMOCTH, HAUMEHBIINN OOIIUI IeNUTENb U HauMEHbIIIee 00I1ee KpaTHOE, aJrTOPUTM
EBxnuaa npu pemeHny 3aaa4; 3HaKOMCTBO € Pa3JIMYHbIMU O3ULIMOHHBIMYA CUCTEMaMH
CUMCJICHHS,;

[Py 06

YMEHHE CBOOOTHO OTIEPUPOBATH MOHITHIMHE: CTENICHB C IIEJIBIM TIOKa3aTesieM, KOPECHb
HATypaJbHOW CTEIIEHU, CTEIEHb C PALMOHAJIBHBIM ITI0KA3aTEIEM, CTEIIEHD C
JCHUCTBUTEILHBIM (BEIICCTBEHHBIM) TIOKA3aTeleM, JIOTapu@M Yucia, CHHYC, KOCHHYC H
TAHI€HC ITPOU3BOJIBHOTO YNCIIA;

[1Py 07

YMEHHE ONIEPUPOBATH MOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE ITPE0Opa3oBaHue,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHU U HEPABEHCTB, PABHOCHIIBHOCTD
YPaBHEHUH, HEPABEHCTB U CUCTEM, PALIMOHAIIBHBIE, UPPALMOHAJIbHBIE, IOKA3aTEIIbHEIE,
CTENEHHbIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUYECKIE YPABHEHMSI, HEPaBEHCTBA U
CUCTEMBI; YMEHHE pelIaTh YPAaBHEHHsSI, HEPABEHCTBA M CUCTEMBI C TOMOIIBIO PA3ITMYHBIX
IIPUEMOB; pellaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IapaMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIS PEIICHNs MaTEMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3IMyYHbIX 00JaCTe HAYKHU U pealIbHOM JKU3HH;

[1Py 08

yMEHHE CBOOOJHO ONEpUPOBATh MOHATUAMU: Tpaduk (QYHKIUH, oOpaTHas (QyHKIHS,
KOMIIO3UIMs (QYHKUUN, JuHelHas QyHKOus, KBajgpaTuyHas (QYHKIUS, CTENeHHas
GyHKIIMS ¢ [eNbIM  TOKa3aTeleM, TpPUTOHOMeTpudeckne (QyHKmu, oOpaTHBIC
TpUTroOHOMETpHUecKre (YHKIUY, TIOKa3aTelbHas U Jjorapupmuyeckas GyHKIINH; YMEHUE
CTpOUTH rpa@uKu GYHKIHM, BEIIOTHATH IpeoOpazoBanus rpadukoB HyHKIIHIA;

YMEHHE HCIOIb30BaTh rpa@uKu GYHKIMUNA Ui U3y4eHHs MPOIECCOB M 3aBUCHMOCTEH
MIpH PeIlIeHUH 3a7a4d U3 IPYruX y4eOHbIX MPEeIMETOB U U3 peaabHOU JKU3HH; BBIPAXKAThH
(dbopMynaMu 3aBUCUMOCTH MEXy BEIMUNHAMU;

YMEHHE CBOOOJHO OTEPUPOBATH TOHATHUSMH: YETHOCTh (QYHKIMH, NEPUOTUIHOCTD
(GbyHKIIMM, OTPAaHUYCHHOCTh (DYHKIIMHA, MOHOTOHHOCTh (DYHKITUHU, SKCTPEMYM (DYHKIIUH,
HauOoJIbIlIce W HAMMEHbIIIee 3HAYCHUsI (PYHKIIMHM HAa TPOMEKYTKE; YMEHHE MPOBOJUTH
nccaenaoBanue QyHKIUU;

YMEHHME HCIOJIb30BaTh CBOWCTBA M Tpaduku (GYHKUMNA Ui pElIeHUs YpaBHEHU,
HEpPaBeHCTB M 3aJa4y C [apaMeTpaMH; H300paxkaTh HAa KOOPJAMHATHOM IIOCKOCTHU
MHO>KECTBA PEllICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

TPy 09

YMCHHC CBO6OI[HO OIICPUPOBATH NOHATHAMU: IIOCIICAOBATCIIBHOCTD, apH(bMeTquCKaH
Iporpeccus, recoMeTpuICCKas IMporpecCus, OECKOHEYHO Y6I>IBaIOH_[aSI reoMCTpUYICCKas
Iporpeccusi; yMEHUC 3a/1aBaTh IIOCIICAOBATCIBHOCTH, B TOM YHUCJIC C IOMOIIBIO

PEKYpPEHTHBIX (hopmyi;

[1Py 10

YMEHHE ONEPUPOBATH MOHITHIMHU: HETIPEPHIBHOCTH (DYHKIIMH, ACUMIITOTHI rpaduka
GbyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIUU, TEOMETPUUECKUN 1 PUINIECKHI
CMBICTT IPOU3BOAHOM, IEpBOOOpa3Hasi, ONPEAeICHHbIN HHTErpaj; yMEHHE HaXOIUTh
acUMIITOTHI rpaduka GYHKUIUHU; YMEHHUE BBIUUCIISATH POU3BOHbBIE CYMMBI,
MIPOU3BEJICHUS], YACTHOTO U KOMIIO3UIINH (DYHKIMHA, HAXOIUTh YpaBHEHUE KacaTelbHON

K rpaduky QyHKIIUU;

Py 11

YMCHHEC ONICPpUPOBATH NNOHATUAMU: KOMIIJICKCHOC YHCJIO, COMTPSAKCHHBIC KOMIIJICKCHBIC
qucia, MOAYyJb U apr'yMCHT KOMIIJICKCHOTO YHCJia, (bopMa 3allMCU KOMIIJICKCHBIX YU CCII
(reOMeTpI/I‘-ICCKaH, TPUTOHOMETPUUCCKAA U anre6pa1/1qecxaﬂ); YMETH ITPOU3BOAUTH
apI/I(bMCTI/IquKI/IC JIENCTBHS C KOMILIEKCHBIMHU qucjIaMu; IIPpUBOJUTHL NPUMCEPBI
HCITIOJIb30BAHHA KOMITJICKCHBIX YHCCII,

[TPy 12

YMCHHC CBO60,[[H0 OIICPUPOBATH MNOHATHAMUA: CPECAHEC apI/I(pMCTI/I‘-ICCKOC, MEauaHa,
HanOOJIbIlIee ¥ HAUMEHbIIICE 3HA4YCHUA, padMax, AUCIICPCUA, CTAHAAPTHOC OTKIIOHCHHUEC
JUIL OTIMCAHUSA YUCIIOBBIX JAaHHBIX; YMCHUC UCCIICAOBATh CTATUCTUUCCKUC JAHHBIC, B TOM
YUCJIC C IPUMCHCHUCM Fpa(l)I/I‘{CCKI/IX MCTOIOB U IJICKTPOHHBIX CPCACTB, Fpa(l)I/I‘-ICCKI/I
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HCCIIEI0BAaTh COBMECTHBIE HA0JIIOIEHUS C IIOMOILBIO JUarpaMM pacceuBaHus U
JIMHEHHOU perpeccuu;

[Py 13

YMEHHE HAaXOUTh BEPOSTHOCTU COOBITHIA C CIIOIb30BAaHUEM IpaQUECKUX METOIOB;
MPUMEHSTH TSl pEIICHUS 32124 (POPMYITBI CIIOKEHHSI i YMHOXKEHUS BEPOSTHOCTEH,
(dhopmyiTy MoTHOM BeposTHOCTH, (hopMyny bepHyimu, komOnHATOPHBIC (DAKTHI H
(hOpMyITBI; OIIEHUBATH BEPOSTHOCTH PEATLHBIX COOBITHI; YMEHUE OTICPUPOBATH
MOHATUSMH: CIIydaiiHasi BEJIMYMHA, pACIIPECIICHUE BEPOSTHOCTEH, MaTeMaTHUECKOE
0’KHMJIaHHE, TUCTIEPCHUS U CTAaHAAPTHOE OTKJIIOHEHUE CITyJaiiHOM BEIMYUHBI, (PYHKIIUN
pacrpeeneHus U IIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOTO U HOPMAJILHOTO
pacnpe/iesieHuii; yMEHHUE UCII0JIb30BaTh CBOMCTBA U3YUEHHBIX paclpeesieHui s
pelieHus 3a/1a4; 3HAKOMCTBO C MIOHSATUSIMU: 3aKOH OOJIBIIIUX YHCEII, METOIbI
BBIOOPOYHBIX MCCIIEIOBAHMIA, YMEHNE TPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIITUX YMCETT B TPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

TPy 14

YMCHUEC CBO60)1HO OIICPUPOBATH MOHATUAMU: TOYKA, IIpAMasd, IMIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUN yroJl, IBYTPAHHBIN yroJl, TPEXIPAHHBINA YroJ1, IEPECEeKAr0IINECs,
mapaJlyICJIbHBIC U CKPCITUBAIOIIUCCA ITPAMBIC, ITAPAJIIICIIbHOCTE U MEPIICHAUKYIIAPHOCTD
MPSMBIX U IJIOCKOCTEM, YTOJI MEXAY IPSIMBIMH, YTOJI MEXY NMPSMOU U MIOCKOCTBIO,
YTOJ MEXY TUIOCKOCTSIMU; YMEHHE MCTI0Ib30BaTh P PEIICHUN 33]1a4 U3Y4YEHHbIE
(akThl U TEOPEMBI INTAHUMETPUHN; YMEHHUE OLIEHUBATh pa3Mepbl 0OHEKTOB B
OKpyXaromeM MHUPE; YMEHUC OIICPUPOBATH IMMOHATHAMU: MHOTOTPAHHUK, CCUCHUC
MHOTOTpaHHUKA, MPaBUIILHBI MHOTOTpaHHUK, MPU3Ma, TUpaMua, purypa u
MMOBEPXHOCTh BpallleHUs, IIMIINHIP, KOHYC, map, chepa, pa3BepTKa NOBEPXHOCTH,
CeueHMsI KOHyca M LWIMHJPA, apajuleIbHbIe OCH WM OCHOBAHMIO, CEUEHHE 11apa,
IUIOCKOCTB, Kacaroasics chepbl, LMIHHIPA, KOHYCa; YMEHUE CTPOUTH CEUEHUE
MHOTOI'paHHHKA, N300pakaTh MHOTOTPAHHUKY, (PUI'YpbI ¥ TOBEPXHOCTH BPAIICHUS, UX
CEUEHMsI, B TOM YHCIIE C TIOMOUIbIO AIEKTPOHHBIX CPEJICTB; YMEHUE IIPUMEHSTh CBOMCTBA
reOMEeTPUYECKUX (PUTYp, CAMOCTOATENIBHO (POPMYITHPOBATH ONPEIEICHUS U3y4aeMbIX
(buryp, BbIIBUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX FEOMETPUUECKUX PUTyp,
000CHOBBIBATh UJIM ONPOBEPraTh MX; YMEHHUE IPOBOIUTH KIacCU(UKALUIO PUTYp 110
pa3IUYHbIM PU3HAKAM, BBIIOJIHATh HEOOXOJUMBbIE JOMOJHUTEIbHbBIE IOCTPOEHUS;

TPy 15

YMEHHE CBOOOTHO OTICPUPOBATH MOHATHIMM: ILIOMIAAb (GUTYpBI, 00beM UTYPHI,
BEJIMYHMHA yIJIa, PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMHU,
PacCcTOSIHUE MEXTy IJIOCKOCTSIMU, TUTOIIA b Chephl, IIOMAAb MOBEPXHOCTH TUPAMHU/IBI,
MPU3MBI, KOHYCA, IIWIHH/PA, 00beM Ky0a, MPSMOYTOJbHOTO IMapalie/ieuIie/a,
MUPaMUJIbI, IPU3MBbI, IWIHHIPA, KOHYCA, IIapa; yMEHUE HaXOAUTh OTHOIIICHHE 00bEMOB
oA0OHBIX GUryp;

[Py 16

YMCHHC CBO6OI[HO OIICPpHUPOBATH INOHATHUAMU: IBUIKCHUC, HapaJIJICJ'IBHHﬁ IIEPECHOC,
CUMMCTPHA Ha INIOCKOCTU U B ITPOCTPAHCTBE, IIOBOPOT, npeo6pa30BaHHe HO,I[O6I/I$I,
HO,Z[O6HI>IC (bHprbI; YMCHHE PpAaCIIO3HABATh PABHBIC U HO,Z[O6HLI€ (I)I/Il"prI, B TOM 4YHUCJIC B
IprUpoac, UCKYCCTBEC, apXUTCKTYPEC; YMCHUC UCIIO0JIb30BATh TCOMETPUIYCCKUC
OTHOIICHUS, HAXOAUTb '’COMCTPUICCKNEC BEIINYNHBI (I[J'II/IHa, yroJi, miomanib, O6’beM) Ipu
PCHICHNHU 3a4a4 U3 IPYTUux y‘Ie6HHX MMpeaAMCTOB U U3 peaanoﬁ JKHU3HH,

[Py 17

YMCHHC CBO6OI[HO OIICPUPOBATH MNOHATHAMUA: IPAMOYI'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOP, KOOPAUHATBI TOYKH, KOOPAUHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BCIACHUC
BCKTOpPa HA YUCJIO, PA3JIOKCHHUEC BCKTOPA 110 6a3ncy, CKaJIApHOC NPOU3BCACHUC,
BCKTOPHOC NPOU3BCACHUC, YT'OJI MCKAY BCKTOPaMH; YMCHHUEC HUCII0JIb30BATh BeKTopHBIﬁ
n KOOp,Z[I/IHaTHHﬁ MCTOA MJISA pCHICHUSA TCOMETPUUCCKUX 3a/1a1 U 3aJa4 APYTUuX y‘-IC6HBIX
IpeaAMCETORB; OIICPHUPOBATH MIOHATUAMU: MATpHUIIA 2x2u3x 3, ONpCACINUTCIIb MAaTPUIIBI,
PCOMCTpI/IquKI/Iﬁ CMBICIT OITPECACTIUTCIIA,

[Py 18

YMEHUE MOJEIIUPOBATH PEAIbHBIEC CUTYALIMH Ha SI3bIKE MAaTEMATUKU; COCTABIIATH
BBIPAXKCHUS, YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIIEN0BATh
MIOCTPOEHHBIE MOJIENIH C MCII0JIb30BAaHUEM amIapara anreOpbl, HHTEPIPETHPOBATh
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IIOJTY4EHHBIN pe3yNbTaT; CTPOUTh MATEMATUYECKUE MOJIEIH C ITOMOIIBIO
Ir€OMETPUYECKUX MMOHATUHN U BEJIMYMH, PELLIATh CBA3aHHbIE C HUMH IPAKTUYECKUE
3aJ1a4M; COCTABJIATH BEPOSITHOCTHYIO MOJIEb U MHTEPIPETUPOBATH NOJYIEHHBIN
pe3ynbTaT; pelarh NpUKIaIHbIe 3aa41 CPEACTBAMU MATEMAaTUYECKOIO aHAJIN3a, B TOM
YHCIIE COIMATBHO-IKOHOMUYECKOTO M (PU3MYECKOTro XapakTepa;

TPy 19

yYMEHHUE BBIOMPATh MOIXOAAIINI METOI UTS PEIICHUS 33]JauH; TOHUMaHNE 3HAYUMOCTH
MaTeMaTUKU B M3YYEHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUHN; YMEHUE
pacro3HaBaTh IIPOSIBJIICHHE 3aKOHOB MAaTEMAaTHUKHU B UICKYCCTBE, YMEHHE IIPUBOINUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOM MATEMAaTUYECKON HAYKU.

B  mpouecce  ocBoeHus

LIEJICHAIIPABIEHHO  (POPMUPYIOTCS

npeaMera

YHUBCPCAJIBHBIC

«Marematuka» 'y  00yyaroluxcs

y‘le6H]':>Ie HeﬁCTBHH, BKJIHO4Yas

dbopMupoBaHUE KOMIMETEHIMI 00ydaromuxcsi B 00JacTu y4yeOHO-UCCIAEA0BATENbCKON U

HpOGKTHOﬁ ACATCIIBHOCTHU, KOTOPBIC B CBOIO OYUCPCIb 00ecIeunBaroT MpECMCTBCHHOCTD

dbopmupoBanus o6mux kommnerenuit ®I'OC CIIO.

Buabl yHuBepcaabHbIX Y4eOHbIX Koas! HaumenoBanue OK (B cooTBeTcTBHH C
aelcTBuil OK ®I'OC CIIO no 08.01.28 Macrep
oIroC COO OTAEJI0YHBIX CTPOUTEIbHBIX H
JAEKOPATHBHBIX padoT)
[To3naBaTenpHBIe yHHBepcaibHbIe yueOHbIe | OK 02 | Mcmons30BaTh COBpEMEHHBIE CPENICTBA
neiictBus (popmupoBaHue COOCTBEHHON MOMCKa, aHaJIN3a U UHTEPIPETAI[UN
00pa3zoBaTeNbHON CTpaTeruu, CO3HATEILHOE nHpopMaruu 1 nHOOPMAITMOHHBIC
(dhopmupoBaHre 00pa30BaTEIHLHOTO 3aMIPOCa) TEXHOJIOTHH JIJIs1 BHITIOJTHCHHS 337124
npodeccHnoHabHOM e TENbHOCTH
KoMMmyHUKaTHBHBIC YHUBEPCAIbHBIC OK 04 | BddexTuBHO B3aUMO/JICICTBOBATh u
yueOHbIe NeCTBUS (KOJUIEKTUBHAS U paboTaTh B KOJUIEKTHUBE U KOMaHIe
WHIUBUyaJIbHAS IEATEIIBHOCTD ISl OK 06 | ITposiBisITH rpaXkJaHCKO-MaTPUOTHYECKYIO
pelieHns yueOHbIX, T03HABATEIbHbIX, MO3UIUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
UCCIIeIOBATENIbCKUX, MPOCKTHBIX, MOBEJICHWE Ha OCHOBE  TPAJUIIMOHHBIX
npodeccuoHalbHBIX 3a7a4) 001I1e4eNIOBeYeCKUX [IEHHOCTEH, MPUMEHSTh
CTaHIaPThl aHTUKOPPYIIIHOHHOTO TIOBEICHUS
PerynsaTuBHble yHHMBEpCalbHbIC yUeOHbBIE OK 01 |BeiOupats  crnocoObl  pemeHus — 3ajgad
necTBus (LieJenoaranue, niaHupoBaHue, npodeccroHanbHO I JeSITeNbHOCTH
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS, MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;
MIOCTPOECHUE UHIMBUIYAJIbHOU OK 03 | IlnanupoBath U peain30BbIBATb COOCTBEHHOE

00pa3oBaTeIbHON TPAEKTOPHUH)

npo¢ecCHOHATbHOE M JIMYHOCTHOE pa3BUTHE,
IPEIIIPUHUMATEIBCKYI0  JIEATENbHOCTh B
npogeccuoHaIbHON  cdepe, HCIOIb30BaTh
3HaHUS 1O (PUHAHCOBOM TI'PaMOTHOCTH B
Pa3INYHbBIX KU3HEHHBIX CUTYaIUIX

B nensix moaroroBku ooydaroniuxcs Kk Oyayiiei npo)ecCHOHAIBHON 1esITeIbHOCTH

Npu U3ydyeHHH YyueOHoro mnpenmera «MaremaTuka

3aKJIaAbIBACTCA OCHOBA JIA
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dbopmupoBanus [IK B pamkax peanuzauuu OOII CIIO no npodeccun 08.01.28 Mactep

OTACJIOYHBIX CTPOUTCIBHBIX U JICKOPATUBHBIX pa60T.

Koasi IIK HaumenoBanmue IIK (B coorBercTBUM ¢ PT'OC CIO no 08.01.28 Mactep
OT/IEJIOYHBIX CTPOUTEIbHBIX U JIEKOPATHBHBIX PadoT)

HaumenoBanue B/]
BrinosiHeHMe MOHTAKa KAPKACHO-00IIMBHBIX KOHCTPYKIIUIA

[IK 2.2. BbinosHATe paboThl MO0 MOHTaXy KapKaCHO-OOIIMBHBIX KOHCTPYKLUUH M3 pa3iIMYHbIX
MaTepHUaJIOB.
I1K 2.3. BbINOJIHATE OTJIENKY KapKaCHO-OOIIMBHBIX KOHCTPYKIUH.

2. OFBEM YYEBHOI'O ITPEJMETA U BUJIbl YYEBHON PABOTHI

Bupa yyeOHo# padoTbl O0beM B yacax
O061beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 NpeaMeTa 234
OcHoBHOe coep:KaHue 293
B T. 4..

TEOpPETUIECKOE 00yUeHne 125
1a00paTOPHBIC/TIPAKTHUCCKUE 3aHATUS 98
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME 3
B T. 4.

TEOPETUYCCKOE 00yUeHHe 3
J1a00paTOPHBIC/ TIPAKTUYECCKUE 3aHITHS 0
CamocrosiTesibHas padoTa 0
Kouncyabrauuu 4
IIpomMexxyTouHasi aTTecTanus (IK3aMeH) 4
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3. COAEP’KAHUE U TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA

MATEMATHUKA
Hanpasiienue
O6Len Kon Kon BOCIHUTATEIbLHOI
HaumenoBanue Copep:kanue yueOHOro MaTepuaJa u GpopmbI B 00pa30BaTeJbHOr0 | 06Pa30BaTEILHO JE’;EE(T)I:T’HIZ(;Z:)
pa3e/aoB M TeM OPraHU3aANMH IesATeIbHOCTH 00y4al0MUXCS yacax | pesyabtata ®I'OC | ro pesyabrara
COO ®I'0OC CIO pesytbrara
nporpamMMbl
BOCIHUTAHUS
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A
Paznen 1. YUCJIA U BBIYUCJIEHUS 34
Tema 1.1 Conepxkanne yaeOHOTo MaTepuasa 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
Mnuo:xecTBa PammonanpHble uncna. OOBIKHOBEHHBIE W JICCATHUYHBIE 2 JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
PallMOHAJIBHBIX | 1no0HM, TPOILEHTHI, OECKOHEUYHBIC IMEPUOJUYECKHE APOOH. MP 01, MP 02, MP JIPBP 18, JIPBP
H ApudMmeTnyecke oIepaliy ¢ PalUOHATLHBIMU YUCIAMH, 03,MP 04, MP 07, 19, JIPBP 21,
ACHCTBHTENBHBIX | oo 6nas0panns  UHCIOBBIX  BBIpakeHWil. [IpHMeHeHHe MP 16, MP 18, MP JIPBP 22
yucesa 19, MP 20, I[1P6 IlosH

npoOel ¥ TIPOLICHTOB ISl PeIIeHUs MPUKIAIHBIX 3a7a4d U3
Pa3IMYHBIX OTpaciieil 3HAaHUN U PealbHOM KU3HHU.
JleiicTBUTEIbHBIC Panmonanpueie u
HppalMoOHAIbHBIE Yucia. ApUPMETHYECKUE ONEpPalnH C
JNEHCTBUTENbHBIMU yuciaMu. [IpuOnmkEHHbIe BRIYUCICHUS,
MpaBUJia OKPYIJIEHUs, MPHUKUAKA M OLIEHKAa pe3yiabTaTa
BBIYHCJICHUH.

Harypanbnbie u nensle yncna. [IpusHaku AeTuMOCTH TIeNbIX
Yucell.

[IpuMeHeHre NpPU3HAKOB  JIEIUMOCTH  LEJIBbIX  YHCEll,
HauOonpmuii o0  nmenurtens (mamee — HOJM) wu
HauMeHblee obuiee kpatHoe (naee —HOK), octatkoB mo
MOJyit0, aiaroputMa EBkimpma g pemieHuss 3anad B
LICNIBIX YHCIaX.
KommiekcHele

qucia.

qucIa. Anrebpanyeckast U

01,1TP6 02, IIP6 03
1Py 01, ITPy 02,
1Py 05, ITPy 06,
1Py 11, ITPy 19
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HanpasJiienue

BOCIHUTATEJILHOM
O0bem Kon Kon
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO patorsL, kon
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIHMTAHNS
TPUTOHOMETpHUYECKass (OpMBI  3aMHUCH  KOMIUIEKCHOTO
yucina. ApudMeTHYecKue omepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0pakeHne  KOMIUIEKCHBIX  4YHMCENl  Ha
KoopAMHATHOW Miockoctu. Popmyna Myaspa. Marpuna
CUCTEMBI JIMHEMHBIX ypaBHeHHHU. OnpenenuTens MaTpHUIbI
2X2, ero reOMeTPUICCKUI CMBICT U CBOMCTBA; BHIUMCIICHHE
€ro 3HAYCHHS; NMPUMEHEHUE OMPENCTUTENsS I PEIICHHS
CHUCTEMBI JINHEHHBIX YPaBHCHUH.
[Ipaktrnueckoe 3anstue Ne 1: «PaccMoTpenue 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
apuMETUUECKUX ACUCTBUN HAJ YHCIAMI) JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, IIP6 IlozH
01,11P6 02, IIP6 03
1IPy 01, IIPy 02,
1IPy 05, IIPy 06,
1IPy 11, IIPy 19
Ilpogpeccuonanvno opuenmuposannoe cooepircanue
[IpakTUKO-OpHEHTUPOBOYHBIE 3aa4l TEXHOJIOTUYECKOTO 1 JIP 01, JIP 06, JIP 08, OK 01 OK 02, JIPBP 13, JIPBP
npodus. JIP 14, JIP 16, JIP 20, OK 03, OK 04, 14, JIPBP 16,
MP 01, MP 02, MP OK 06 JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, I[IP6 TlozH

01,1IP6 02, ITP6 03
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HanpasJiienue

O6Lem Kon Ko BOCIIUTATEILHOM
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO patorsL, kon
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NMpOrpaMmbl
BOCIIUTAHUS
IIPy 01, IIPy 02,
1IPy 05, 1Py 06,
IIPy 11, IIPy 19
Tema 1.2 Coneprxkanne yaeOHOTo MaTepuasa 4
Crenenn ¢ Crenenp ¢ menbiM mokazatenem. CranmaptHas ¢opma 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
HeJIbIM 3allMCH  JIEHCTBUTEJILHOTO YHCIIA. Hcnons30BaHne JIP 28, JIP 32, JIP 14, JIPBP 16,
ToKa3zaTeJjiem nmoaxoasamiei  (GopMbl  3aMHMCH  JCHCTBUTEIBHBIX YHUCET 34,MP 08, MP 09, JIPBP 18, JIPBP
JUIsl  PEIICHHWS TPAaKTHUYECKHX 3aJad M TPEICTABICHHS MP 10, MP 11, MP 19, JIPBP 21,
JAHHDIX. 12, MP 13, IIP6 JIPBP 22
. 01,I1P6 02, IIP6 03 TloszH
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOKWCTBA CTENEHH. [Py 01, [Py 02,
IIPy 05, I1IPy 06,
IIPy 11, IIPy 19
[IpakTuueckoe 3ansitue No2: «Pelenne npparmoHaibHbIX, 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
MOKa3aTeJIbHBIX YPAaBHCHUN» JIP 28, JIP 32, JIP 14, JIPBP 16,
34,MP 08, MP 09, JIPBP 18, JIPBP
MP 10, MP 11, MP 19, JIPBP 21,
12, MP 13, IIP6 JIPBP 22
01,I1P6 02, IIP6 03 TlosH
1IPy 01, IIPy 02,
1IPy 05, I1Py 06,
1IPy 11, IIPy 19
Tema 1.3 Coneprxanue yueOHOTO MaTepuana 4
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HanpasJiienue

O6Lem Kon Ko BOCIUTATEIbHOM
HaumenoBanue Copep:xaHue yueOHOro MaTepuaja u popmsl B 00pa3oBaTeIbHOIO | 00pPa30BaTeIbHO padoTsI, ko
pa3iesioB U TeM OpraHu3aNuu e TeJbHOCTH 00yYa0IMXCs yacax | pesyabrata ®I'OC | ro pesyiabrara JIHHHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NMpOrpaMmbl
BOCIUTAHUS
Apudmerndyeckn | ApupMeTnyeckuii  KOpeHb  HATYpajJbHON  CTENEHH. 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
il KopeHb N-oi JleiicTBus ¢ apuPMETHUYSCKUMU KOPHSIMH HaTypaIbHOM JIP 28, JIP 32, JIP 14, JIPBP 16,
CTeNneHu CTEMEHH. 34,MP 08, MP 09, JIPBP 18, JIPBP
MP 10, MP 11, MP 19, JIPBP 21,
12, MP 13, I[IP6 JIPBP 22
01,1TP6 02, ITP6 03 IosH
IIPy 01, ITPy 02,
IIPy 05, 1Py 06,
IIPy 11, IIPy 19
[TpakTuueckoe 3anstue Ne3: «BpluncieHne U CpaBHEHHE 2 JIP 24, JIP 25, JIP 26, JIPBP 13, JIPBP
KOpHEi» JIP 28, JIP 32, JIP 14, JIPBP 16,
34,MP 08, MP 09, JIPBP 18, JIPBP
MP 10, MP 11, MP 19, JIPBP 21,
12, MP 13, I[IP6 JIPBP 22
01,11P6 02, I1P6 03 llozH
1IPy 01, IIPy 02,
1IPy 05, IIPy 06,
1IPy 11, IIPy 19
Tema 1.4 Copepxanue yueOHOro Marepuaia 8
Jlorapudmmyeck | JTorapudm uncna. JlecATHUHbIE U HATYPATbHbIE JOTapU(MBL. 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

ast pyHKuus

IIpaBuna neiictuii ¢ norapupmamu. Ilepexon k HOBomMy
ocHoBaHu10. [IpeoOpa3oBaHue panMOHAIBHBIX U
HUPPALMOHAIIBHBIX BBIPAKEHUM.

[IpeoOpa3oBaHue CTENIEHHBIX, IOKA3aTENbHBIX U
norapu(pMUUECKUX BbIpAKEHUN

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP
03,MP 04, MP 07,
MP 16, MP 18, MP
19, MP 20,I1P6 03,
1IPy 01, IIPy 02,
1IPy 05, IIPy 06,

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlozH
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HanpasJiienue

BOCIIUTATEILHOM
Oo0Lem Kon Kon 260 TLL KO
HaumeHoBaHnue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO .fnqﬂocT,Horz:)
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara
C0O0 ®roc Cro pesyabrara
NMpOrpaMmbl
BOCIIUTAHUA
IIPy 11, IIPy 19
[Ipaktuueckoe 3austue Ned: «Haxoxienre 3HaUeHUM 6 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

jorapu@ma 1o nNpou3BOJIbHOMY OCHOBAHUIO»
[Ipaktnueckoe 3ansTue NeS: «Beruucienve u cpaBHeHHE
sorapudmoB»

[IpakTueckoe 3anarue Ne6: «Pemenue norapupmMuueckux
YPaBHEHUW»

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP
03,MP 04, MP 07,
MP 16, MP 18, MP
19, MP 20,11P6 03,
1Py 01, ITPy 02,
[Py 05, ITPy 06,
1Py 11, ITPy 19

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlosH

Tema 1.5
Dopmy.Jibl

TPUTOHOMETPHUH.

Tpuronomerpu4
ecKue
YPaBHeHHUA

Coneprkanue yaeOHOTo MaTepuasa 13

CHHYyC, KOCHHYC U TaHT€HC YMCIIOBOr0apryMeHTa. 2 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP

ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC YHCIOBOTO JIP 25, JIP 26, JIP 26, 14, JIPBP 16,

aprymenTa. TpuroHomerpudeckas OKpyxHOCTb, JIP 32, JIP 34, MP 08, JIPBP 18, JIPBP

OTpeieJICHUE TPUTOHOMETPUUECKUX (DYHKIIMH YHCITIOBOTO MP 05, MP 10, MP 19, JIPBP 21,
11, MP 12, MP 13, JIPBP 22

aprymenTa. I1P6 01,1IP6 02, I1P6 osH

OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBIL. } 03, IIPy 01, ITPy 02,

[IpeoOpazoBanme TPUTOHOMETPHUUECKUX BBIP@XKCHHUH. [Py 05, TPy 06,

Peurenne TpuroHoMeTpUYECKUX ypaBHEHUN 1Py 11, [IPy 19

[IpakTndeckoe 3anstue Ne 7: «PaccMoTpeHue paJuaHHOro 10 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP

METO/1a U3MEPEHHUS YITIOB BPAILICHUS U CBSA3b C IPagyCHON
MEpO».

[Ipaktuueckoe 3ansTue Ne8: «PaccMoTpeHne 0CHOBHBIX
TPUTOHOMETPHUECKUX TOKAECTB, (POPMYI CIOKEHHS U
YIABOEHUA.

JIP 25, JIP 26, JIP 28,
JIP 32, JIP 34,MP 08,
MP 09, MP 10, MP
11, MP 12, MP 13,
1IP6 01,11P6 02, I1P6

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlozH
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HanpasJiienue

BOCIIUTATEIbHOMN
Oobem Kon Kon
HaumeHoBaHue Conepxxanue yueOHOro Marepuaja u (popmsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO padoTBL, koA
pa3aesioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIHHHOCTHOTO
COO0 ®roc Cro pesyAbTata
MpPorpamMmbl
BOCIIUTAHUSA
[MpakTryeckoe 3ausTre Ne 9: «IIpeobpa3oBaHue CyMMbI 03, IIPy 01, 1Py 02,
TPUTOHOMETPUYECKUX (PYHKIHI B IPOM3BEICHNUE, 1IPy 05, 1Py 06,
npeoOpa3zoBaHKe MPOU3BEIEHUS TPUTOHOMETPHUECKHX IIPy 11, IIPy 19
(hyHKIHH B CyMMYy».
[IpakTudeckoe 3ansitue Ne 10: «Pemenne mpoctedmmx
TPUTOHOMETPUYECKHX YPAaBHEHHI U HEPABEHCTBY
[IpakTudeckoe 3ansitue Ne 11: «Pemenne mpoctedmmx
TPUTOHOMETPUYECKUX (YHKIHIA: apKCHHYC, apKKOCHHYC,
ApKTaHTeHC»
KonTtpoJsbHas padora Nel 1 JIP 01, JIP 06, JIP 24, JIPBP 13, JIPBP

JIP 25, JIP 26, JIP 286,
JIP 32, JIP 34,MP 08,
MP 09, MP 10, MP
11, MP 12, MP 13,
11P6 01,11P6 02, I1P6
03, I[IPy 01, IIPy 02,
1IPy 05, IIPy 06,
1IPy 11, IIPy 19

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
JIPBP 22
IlozH

Pazpgen 2 ®YHKIUU U TPAOUKU 22
Tema 2.1 CopepxaHue yueOHOTro MaTepuala 5
DyHKUUH OO6nacTh onpeaeneHus © MHOKECTBO 3HAYCHH. 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

I'padux GpyHKIMH, TOCTpOeHHE I'PpadUKOB (PYHKIIHIA,
3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.

I'eomerpuueckue o0pa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPAMHATHOH IIIOCKOCTH.

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP
03, MP 04, MP 07,
MP 16, MP 18, MP
19, MP 20,MP 21,

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlosH
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HanpasJiienue

BOCIIUTATEIbHOMN
Oobem Kon Kon 5
HaumeHoBaHue Conepxxanue yueOHOro Marepuaja u (popmsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO Pa0OTRI, KO
pa3aesioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
C0O0 ®roC CIO pesyabrara
NporpamMmbl
BOCIIUTAHUSA
MP 22, MP 23, MP
26, 1IP6 04, I1P6 05,
IIPy 01,11Py 08,11Py
19
[TpakTunueckoe 3anstue Nel2: «PaccMoTpeHre mpuMepoB 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

3aBUCHUMOCTEN MEXly IEPEMEHHBIMU B pealbHbIX Mpolieccax
U3 CMEXHBIX IUcHUIUIMH. Onpenenenue GyHKIHM.
[Toctpoenne u urenue rpadukos ¢pyaknuid. MccneqoBanue
byHKIIHI

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP
03, MP 04, MP 07,
MP 16, MP 18, MP
19, MP 20,MP 21,
MP 22, MP 23, MP
26, 11P6 04, I1TP6 05,

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
JIPBP 22
TlosH

Tema 2.2
CBoilicTBa

Gynxumii

IIPy 01,I1Py 08,11Py
19

Coneprkanne yaeOHOro MaTepuasa 7
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCT, 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MEePUOIUYHOCTbD. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
[IpomexyTku Bo3pacTaHus U yObIBaHUS, HaHOOJIbIIIEE U MP 01, MP 02, MP JIPBP 18, JIPBP
HavMEHbIIIEEe 3HAYEHUS], TOUKHU SKCTPEMYyMa. 03,MP 04, MP 07, 19, JIPBP 21,
I'paduueckas naTEpIpETALIHSL. MP 16, MP 18, MP JIPBP 22
[Tpumeps! GYHKIIMOHATBHBIX 3aBUCHMOCTEN B PEATbHBIX 19, MP 20,MP 21, llozH
MpoLEeCcCaX U SABICHUAX. MP 22, MP 23, MP
Apudmernueckue onepanuu Haa GyHKusiMu. CloxHas 26, I1P6 04, I1P6 05,
¢bynkuus (komnosunys). [ToHsTre 0 HeMpepbIBHOCTH 1IPy 01,1IPy 08,1IPy
¢GyHKIMH. 19
[Ipaktuueckoe 3ansitue Ne 13 «M3yueHue cBOMCTB JIMHEWUHOM, 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

KBaJIPaTUYHOM, KyCOUHO-JIMHEHHOM U APOOHO- TMHEHHOM

JIP 14, JIP 16, JIP 20),

14, JIPBP 16,
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HanpasJiienue

BOCIUTATEIbHOM
Oo0bem Kon Kon 5
HaumenoBanue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO PADOTLI, KON
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyabtata ®I'OC | ro pesyiabrara JIHHHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NMpOrpaMmbl
BOCIUTAHUS
¢dbynakuumii. HenpepsiBHBIE U TTepHOUYECKHE PYHKITUH. MP 01, MP 02, MP JIPBP 18, JIPBP
CaoiicTBa u rpaduKku CUHYyCa, KOCUHYCa, TAHT€HCA U 03,MP 04, MP 07, 19, JIPBP 21,
KOTAHI'€HCAY. MP 16, MP 18, MP JIPBP 22
19, MP 20,MP 21, IlozH
MP 22, MP 23, MP
26, I1P6 04, I1P6 05,
IIPy 01,I1Py 08,I1Py
19
Tema 2.3 CopepxaHue yueOHOro Marepuala 3
OopaTtHble OO6nacTb onpeseseHus 1 00J1acTh 3HAYCHU 00paTHOU 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
pynkuun byHKINH. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
I'paduk oOpaTHO# HyHKIIUH. MP 01, MP 02, MP JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20,MP 21, llozH
MP 22, MP 23, MP
26, I[1P6 04, I1P6 05,
1IPy 01,11Py 08,11Py
19
Tema 2.4 Copepxanue yueOHOro Marepuala 7
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HanpasJiienue

BOCIIUTATEIbHOM
Oo0bem Kon Kon
padoThI, KO
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO IHIHOCTHOLO
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara
COO ®IrocC Cno pesyabrata
NporpamMmbl
BOCIIMTAHUS
CreneHHble, Onpenenenus GyHKIUH, MX CBOWCTBA U TpadUKH. 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
nokasarejbHble, | [IpeoOpa3oBanus rpaukoB. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
gorapu¢muyeck | [lapamiensHbIi nEPEeHOC, CAMMETPUS OTHOCHTEIIBHO OCEH MP 01, MP 02, MP JIPBP 18, JIPBP
ue u KOOPAWHAT U CHMMETPUSI OTHOCUTEITHPHO Hayaja KOOPAWHAT, 03,MP 04, MP 07, 19, JIPBP 21,
TPUTOHOMETPHYE | CHMMETPHUS OTHOCHTEIIBHO NIPSIMON Y = X, PaCTSKEHUE U MP 16 21, MP 22, JIPBP 22
ckue pyHKuuH. CKaTUe BIOJIb OCEN KOOPAUHAT. MP 23, MP 26, IIP6 IlozH
Oo0paTHble 04, 11P6 05, 1Py
TPUTOHOMETpHYe 01,IIPy 08,1IPy 19

ckue PyHKIMH.

[Ipaktnueckoe 3anarue Ne 14 «Pemernie  0OpaTHBIX 2 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
Tpuronomerpuieckux ¢ynkiuu. [IpeoOpazoBanust rpaduxa JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
¢dbyakuun. ['apmonndeckue konebanus. [Ipukimanneie 3amaun. MP 01, MP 02, MP JIPBP 18, JIPBP
[Toka3zarenbHbIC, TOrapu(PMHUUECKHIE, TPUTOHOMETPHIECKIE MP 22, MP 23, MP 19, JIPBP 21,
yYpaBHEHUS U HEPABEHCTBAY. 26, I[1P6 04, I1P6 05, JIPBP 22
IIPy 01,I1Py 08,I1Py IlosH
19
KontpoabHnas padora Ne2 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03, MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20,MP 21, TloszH
MP 22, MP 23, MP
26, [1P6 04, I1P6 05,
1IPy 01,11Py 08,1IPy
19
Pa3nen 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 28
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HanpasJiienue

BOCIHUTATEJILHOM
O0bem Kon Kon
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO patorsL, kon
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIHMTAHNS
Tema 3.1 Coneprxkanne yaeOHOro MaTepuaa 9
ITocaemoBaTeabH | CriocoObI 3aJaHNUS U CBOMCTBA YHUCIIOBBIX 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
OCTH. MOCJIEIOBATEILHOCTEMN. JIP 14, JIP 16,MP 28, 14, JIPBP 16,
[TonsiTue o mpexene nocienoBareabHOCTU. CyniecTBOBaHHE MP 29, MP 30, MP JIPBP 18, JIPBP
npejea MOHOTOHHOM OTrpaHUYEeHHOMN IMOCIeA0BATEIFHOCTH. 31, IIP6 06, I1P6 07, 19, JIPBP 21,
CymMMHupOBaHHE MTOCIIEN0BATENLHOCTEN. beCKOHEUHO IIPy 01, IIPy 09, IIPy JIPBP 22
yOBIBarOIIasi TEOMETPUYECKasl MPOTPECCUST M €€ CyMMa. 10, IIPy 19 llosH
[IpakTuueckoe 3anstue Ne 15: «PaccMoTpeHne 4ucioBou 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MOCJIEA0BATEILHOCTH, CIIOCOOBI €€ 3a1aHus, BEIYHMCICHUS JIP 14, JIP 16,MP 28, 14, JIPBP 16,
YJIEHOB MOCIEe0BaTeIbHOCTH. [Ipeaen nocienoBareabHOCTH. MP 29, MP 30, MP JIPBP 18, JIPBP
beckoneyHo yObIBaroOIIasi TEOMETPUYECKAsT POTPECCHUS. 31, IIP6 06, I1P6 07, 19, JIPBP 21,
IIPy 01, IIPy 09, IIPy JIPBP 22
10, IIPy 19 TloszH
Tema 3.2 Conep:xaHue y4eOHOro Marepuaja 9
IIpousBoanas. [TonsaTue o mpon3BoAHON (DYHKIIUHU, €€ TECOMETPUUECKUN U 4 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

(bu3uvecKuii CMBIC. YpaBHEHHE KacaTeIbHOU K rpaduKy
(GyHKIHH.

[IpousBoiHBIE CyMMBI, Pa3HOCTH, POU3BEACHHUS, YACTHBIE.
[Ipou3BoiHBIE OCHOBHBIX JI€MEHTAPHBIX (PYHKIIUH.
[IpumeHeHre NPor3BOIHOM K HCCIeI0BaHUIO0 (DYHKIIUN 1
MOCTPOCHUIO TPAPHUKOB.

[TpousBoaHbIe 00paTHOM QYHKIIUU ¥ KOMIIO3UIIUU (DYHKIIHH.
[IpuMeps! HCTIOIB30BaHMS POU3BOIHOM AJI HAXOXKICHUS
HauWJIy4ylIero penieHus B NpuKIaaHbIX 3a1adax. Bropas
MIPOU3BO/IHAS, €€ TEOMETPHUECKUN U PUZUUECKUIN CMBICI.
HaxoxaeHue ckopocTu 1S mpoiiecca, 3aJaHHOTO (OpMyIIon
U TpapUKOM.

JIP 14, JIP 16,MP 28,
MP 29, MP 30, MP
31, ITP6 06, ITP6 07,
1IPy 01, IIPy 09, IIPy
10, I1IPy 19

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
JIPBP 22
IlosH
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HanpasJiienue

BOCIIUTATEIbHOM
Oo0bem Kon Kon 5
HaunmenoBanme Coaep:kanue yueOHOro MaTepuajia u GopMsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO PADOTHI, KOA
pa3aeyioB U TeM OpPraHu3alnyu AesATeJbHOCTH 00y4aloIuXCs yacax | pesyabrata ®I'OC | ro pe3syabrara JIHHHOCTHOTO
COO ®IrocC Cno pesyabrata
NporpamMmbl
BOCIIMTAHUS
[Tpaktuueckoe 3anstue Nel6: «PaccMoTpeHre ypaBHEHHE 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
KacarenbHOM B 00mem Buze. [IpaBuia u popmyssi JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
muddepeHupoBanms, TAOIUIA TPOU3BOIHBIX AJIEMEHTAPHBIX MP 01, MP 02, MP JIPBP 18, JIPBP
dbynaknwmii. MccnenoBanre GyHKIIUM ¢ TOMOIIBIO 03,MP 04, MP 07, 19, JIPBP 21,
npon3BoiHOM. Haxoxknenrne HanboabIero, HANMEHBIIIETO MP 16, MP 18, MP JIPBP 22
3HAYEHUS U SKCTPEMAJIbHBIX 3HAUYEHUN PYHKLIHUN. 19, MP 20, I1Po6 06, IlozH

1IP6 07, ITPy 01, ITPy
09, ITPy 10, ITPy 19

Tema 3.3
IlepBooOpa3nas
U MHTerpaJ.

Coneprkanne yaeOHOro MaTepuasa 10
IIpuMenenue onpeieIcHHOT0 HHTerpalia ISl HaX0XKISHHS 3 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
IUIOIIAAN KPUBOJMHEHHOM TpaIeIuu. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
®opmyna Herorona—IJleliOnuna. I[lpumepsl npumMeHeHUs MP 01, MP 02, MP JIPBP 18, JIPBP
uHTErpana B (QU3MKE M reoMeTpuM. IIpuMephl peleHui 03,MP 04, MP 07, 19, JIPBP 21,
muddepeHnanTbHBIX ypaBHEHUH. MaremaTH4uecKoe MP 16, MP 18, MP JIPBP 22
MOJICTMPOBAHUE PpEaJbHBIX IPOIECCOB C  IOMOIIBIO 19, MP 20, 11P6 06, HosH
muddepeHInaIbHbIX ypaBHEHUH. 11P6 07, IIPy 01, IIPy
09, IIPy 10, IIPy 19
[Ipaktuueckoe 3ansaTue Nel7: «3ydyenue naTerpaia u 6 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
nepBooOpaszHoi. Teopema HeroTrona—1JleitOaMIIaY. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03, MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, IIP6 06, TloszH
1IP6 07, IIPy 01, IIPy
09, I1Py 10, IIPy 19
KonTtpouabHas padora Ne3 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

JIP 14, JIP 16, JIP 20),

14, JIPBP 16,
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HanpasJiienue

BOCHI/ITaTeﬂLHOﬁ
0O0beMm Kon Kon 5
HaumeHoBaHue Conep:xaHue y4eOHOro MaTepuasia u popmbl B 00pa3oBaTeJIbHOTO | 00Pa30BATEIbHO PADOTLI, KON
pa3IleJ10B U TEM opraﬂmauun JEATCJIBbHOCTHN oﬁyqalomnxm qgacax pe3y.111>TaTa (I)FOC ro pesyﬂbTaTa JAWTHOCTHOTO
C0o0 ®IOoC CIO peyipraTa
NPOrpamMMmbl
BOCIIMTAHUA
MP 01, MP 02, MP JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, ITP6 06, TozH

1IP6 07, ITPy 01, ITPy
09, I1Py 10, ITPy 19

Paznen 4 YPABHEHUSI U HEPABEHCTBA. 32
Tema 4.1 CopepxaHue yueOHOro Marepuaia 16
YpaBHeHusi u PanmonaneHble, HppanmoHanbHbIC, TOKAa3aTeIbHBIC U 5 JIP 14, JIP 16, MP JIPBP 13, JIPBP
CHCTEMBbI TPUTOHOMETPUUYECKUE YPABHEHHS U CUCTEMBI. 01, MP 02, MP 14, JIPBP 16,
YPaBHEHHUIA. PaBHOCHJIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM. 37,MP 39, MP 41, JIPBP 18, JIPBP
OcHOBHBIE TPHEMBI UX pelleHus (pa3IoKeHHUE Ha MP 42, MP 44, [IP6 19, JIPBP 21,
MHOJKHUTEJH, BBEJACHNE HOBBIX HEU3BECTHBIX, IMIOJACTAaHOBKA, 03,11P6 06, 1Py 01, JIPBP 22
rpadu4ecKuii METO.). IIPy 07,11Py 14, IIPy IlozH
19
[TpakTuueckoe 3anstue Nel8: « OCHOBHbBIE PHUEMBI PELICHUS 11 JIP 14, JIP 16, MP JIPBP 13, JIPBP
ypaBHeHUH. Pemenue cucrteM ypaBHEHUI. 01, MP 02, MP 14, JIPBP 16,
37,MP 39, MP 41, JIPBP 18, JIPBP
MP 42, MP 44, IIP6 19, JIPBP 21,
03,11P6 06, IIPy 01, JIPBP 22
1IPy 07,11Py 14, IIPy llozH
19
Tema 4.2 Conepxanue yueOHOTO MaTepuaa 4
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HanpasJiienue

Obnem Kon Kox BOCIIUTATEIbHOM
padoThI, KO
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyabtata ®I'OC | ro pesyiabrara JIHHHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIMTAHUS
Hepagencrsa. PanmonaneHbie, HppallMOHAIIBHBIC, TIOKA3ATEIbHBIE U 4 JIP 14, JIP 16, MP JIPBP 13, JIPBP
TPUTOHOMETpHUUECKHE HEpaBeHCTBA. OCHOBHbBIE IPUEMBI UX 01, MP 02, MP 14, JIPBP 16,
perieHusl. 37,MP 39, MP 41, JIPBP 18, JIPBP
MP 42, MP 44, I[IPo 19, JIPBP 21,
03,11P6 06, 1Py 01, JIPBP 22
IIPy 07,1IPy 14, IIPy IlozH
19
Tema 4.3 CopepxaHnue yueOHOro Marepuaia 9
HUcnoas3oBanue | Metona nnrepBanioB. M300pakeHrne Ha KOOPIMHATHON 3 JIP 14, JIP 16, MP JIPBP 13, JIPBP
CBOWMCTB U IJTIOCKOCTH MHO>KECTBA PEIICHUI YPAaBHEHU U HEPABEHCTB C 01, MP 02, MP 14, JIPBP 16,
rpagpuxkoB JIBYMsI IEPEMEHHBIMU U UX CUCTEM. 37 MP 39, MP 41, JIPBP 18, JIPBP
¢yHkumii npu MP 42, MP 44, I[IP6 19, JIPBP 21,
peleHuu 03,11P6 06, IIPy 01, JIPBP 22
YPaBHEHUIl U IIPy 07,1IPy 14, IIPy llozH
HEepPaBeHCTB 19
[TpakTuueckoe 3anstue Ne 19: «Mcnonbp3oBaHue CBOMCTB U 6 JIP 14, JIP 16, MP JIPBP 13, JIPBP
rpadukoB QYHKUUN Ui pelieHUs] ypaBHEHHUH U 37, MP 39, MP 41, 14, JIPBP 16,
HEPABEHCTBY. MP 42, MP 44, [IP6 JIPBP 18, JIPBP
03,11P6 06, IIPy 01, 19, JIPBP 21,
1IPy 07,11Py 14, IIPy JIPBP 22
19 IlosH
Tema 4.4 Copepxanue yueOHOTO MaTepuaa 3
CHCTSMH Peurenue cucrem nMHENMHBIX ypaBHEHUH. MaTpuiia CUCTEMBbI 2 JIP 14, JIP 16, MP 14, JIPBP 16,
JHHENHBIX JMHEHHBIX ypaBHeHHH. OnpenenanuTens MaTpuibl 2X2, ero 37,MP 39, MP 41, JIPBP 18, JIPBP
YpaBHEeHUH MP 42, MP 44, [IP6 19, JIPBP 21,

l“eOMeTpI/ILIeCKI/Iﬁ CMBICII U CBOﬁCTBa, BBIYMCJICHHUE €TO0
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HanpasJiienue

BOCIHMTATEILHOMH
Oobem Kon Kon
padoThI, KO
HaumenoBanue Coaep:xkaHue yueOHOro Matepuaja u Gpopmsl B 0o0pa3oBaTeJIbHOTO | 00pa30BaTeIbHO HHOCTHOro
pa3iesioB U TeM OpraHu3aNHu AeATeJbHOCTH 00yYAI0IIUXCS yacax | pesyiabtrata ®I'OC ro pe3yJibTara e3VIBTATA
CO0 ®I'OC CIIO pesy
NMpOrpaMmbl
BOCIIMTAHHSA
3HAYEHUsI, TPUMEHEHHUE ONPEACIUTENS [ pPElIeHUs 03,11P6 06, 1Py 01, JIPBP 22
CHCTEMbI JIMHEWHBIX YpaBHEHHi. PeleHne NpPUKIAIHBIX IIPy 07,1IPy 14, I[IPy IlozH

3a7a4  C IIOMOLIbIO CHUCTEMBl JIMHEHWHBIX YpPaBHEHUH.
HccnenoBanre moCTPOCHHON MOJIENN € MOMOIIBIO MaTPHIL
Y OIIpeEeTUTENEH.

19

KouTpoabHas padora Ne 4 1 JIP 14, JIP 16, MP JIPBP 13, JIPBP
01, MP 02, MP 14, JIPBP 16,
37,MP 39, MP 41, JIPBP 18, JIPBP
MP 42, MP 44, I[IP6 19, JIPBP 21,
03,11P6 06, IIPy 01, JIPBP 22
1IPy 07,1IPy 14, IIPy llosH
19
Paznen 5 MHOXECTBA U JIOT'HKA 4
Tema 5.1 Copepxanue yueOHOro Marepuaia 4
MHo:xecTBO. MHOXKeCTBO, OIEpalMy HajJ MHOXECTBAMHU. JlMarpamMMel 4 JIP 14, JIP 16, MP 45, JIPBP 13, JIPBP
Onepauuu Hax | Djinepa—Benna. IIpuMeHEHNHE TEOPETUKO-MHOXECTBEHHOTO MP 46, MP 47, MP 14, JIPBP 16,
MHOKeCTBAMH amnmapara i ONHMCAHHS PEalIbHBIX IIPOLIECCOB M SBJICHHH, 49, MP 50, MP 51, JIPBP 18, JIPBP
MIPH PEIICHUH 33]1a4 U3 IPYTUX y4EOHBIX TPEIMETOB. 1IP6 07, IIPK 14, 19, JIPBP 21,
On 1IPy 01, I[IPy 19 JIPBP 22
peneneHue, Teopema, CiaeICTBUE, TOKa3aTeNbCTBO.
lozH
I'EOMETPUA
Pa3nen 6 IPAMBIE U IIJIOCKOCTH B TIPOCTPAHCTBE 24
Tema 6.1 CopepxaHue yueOHOTro MaTepuala 24
B3aumHoe OcHoBHbIE TOHATUS cTepeoMeTpuu. Touka, mnpsmas, 13 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
pacIoJioiKeHue IUIOCKOCTh, MPOCTPAaHCTBO. [loHATHE 00 akCMOMaTHYeCKOM JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
NPAMBIX U IIOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U MP 01, MP 02, MP JIPBP 18, JIPBP
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HanpasJiienue

BOCIIUTATEIbHOM
Oo0bem Kon Kon
HaumenoBanue Coaep:kanue yueOHOro MaTepuajia u GopMsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO padoTsI, ko
pa3iesioB U TeM OpPraHu3alnyu AesATeJbHOCTH 00y4aloIuXCs yacax | pesyabtata ®I'OC ro pe3yJibTaTa JIFIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIMTAHUS
IJIOCKOCTeH CJIEJICTBUS U3 HUX. 03, MP 04, MP 07, 19, JIPBP 21,
B3anMHOe€ pacnoiokeHue ABYX NPSMBIX B IPOCTPAHCTBE. MP 16, MP 18, MP JIPBP 22
[TapannensHOCTH NPSIMOM U TJIOCKOCTH. 19, MP 20, MP 52, llosH
[TapannenbHOCTh MIOCKOCTEN. MP 53, MP 54, MP
[lepneHMKYISIPHOCTB NMPSMOM U TUIOCKOCTH. 55, MP 56, MP 57,
[lepneHauKynsip ¥ HaKJIOHHASL. 11P6 09, IIPy 01,11Py
Yros Mexay miIockocTAMU. [lepnenauKyIspHOCT ABYX 14, IIPy 15, IIPy 16,
TJTOCKOCTEM. 1IPy 19
I'eomerpuueckue mpeobpazoBaHue MPOCTPAHCTBA!
MapajuieIbHbIN NEPEHOC, CAMMETPUS OTHOCHUTEIBHO
IIJIOCKOCTH.
[TapannensHoe npoektupoBanue. [Lmonaas opTroroHaabHON
MIPOEKLIUN.
N300paxkenue npocTpaHCTBEHHBIX (pUryp.
VYTIbl B IPOCTPAHCTBE: YOI MEXAY NPAMOU U INIOCKOCTHIO,
JIBYIPaHHBIA yroJj, JMWHEHHBIA yroj ABYTPAHHOrO YrIjia.
TpéxrpanHslii 1 MHOTOrpaHHbIEe yriibl. CBOMCTBA IJIOCKUX
yIrJaoB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYTPAaHHBIX  YIJOB  TpéXrpaHHoro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOI'O yria.
[IpakTuueckoe 3anarue Ne 20: «PaccmMoTpeHue npru3HaKkoB 9 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

B3aMMHOTO PACIIOJIOKEHHSI TPSIMBIX).
[IpakTnueckoe 3anarue Ne21: «PaccMOTpeHne IPU3HAKOB U

CBOMCTB MapaJuiCJIbHBIX U IIEPIICHAUKYIISAPHBIX INIOCKOCTE».

IIpakTnueckoe 3anarue Ne22: «3ydyeHne napasuieabHOTo
IIPOEKTUPOBAHMSI U €I0 CBOMCTBAY.

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP
03, MP 04, MP 07,
MP 16, MP 18, MP
19, MP 20, MP 52,

14, JIPBP 16,
JIPBP 18, J/IPBP
19, JIPBP 21,
JIPBP 22
IlosH
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HanpasJiienue

BOCIIUTATEJILHOM
O0bem Kon Kon
padoThI, KO
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIUTAaHUSA
MP 53, MP 54, MP
55, MP 56, MP 57,
11P6 09, IIPy 01,11Py
14, IIPy 15, IIPy 16,
IIPy 19
KountpoabHas pa6ora Neb 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03,MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, MP 52, Ilo3zH
MP 53, MP 54, MP
55, MP 56, MP 57,
1IP6 09, IIPy 01,I1Py
14, IIPy 15, IIPy 16,
1IPy 19
Ilpogheccuonanvro opuenmuposannoe cooepiricanue
[TapannenpHble, NEPIEHINKYISIPHBIE U CKPELIMBAIOIINECS 1 JIP 01, JIP 06, JIP 08, OK 0l OK 02, JIPBP 13, JIPBP
MpsIMbIE B U3JIETUAX U NPOAYKIIMU JIP 14, JIP 16, JIP 20, OK 03, OK 04, 14, JIPBP 16,
MP 01, MP 02, MP OK 06 JIPBP 18, JIPBP
03, MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, MP 52, TloszH

MP 53, MP 54, MP
55, MP 56, MP 57,
IIP6 09, TPy 01,IIPy

14, IIPy 15, IIPy 16,
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HanpasJiienue

BOCIIUTATEIbHOM
Oo0bem Kon Kon 260 TLL KO
HaumenoBanue Coaep:kanue yueOHOro MaTepuajia u GopMsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO .fnquocT,Horz:)
pa3iesioB U TeM OpPraHu3alnyu AesATeJbHOCTH 00y4aloIuXCs yacax | pesyabrata ®I'OC | ro pe3syabrara
COO0 ®roc Cro pesyabrata
NPOrpamMMmbl
BOCIIUTAHUS
IIPy 19
Paznen 7. MHOI'OI'PAHHUKH U KPYTJIBIE TEJIA 16
Tema 7.1 Conepsxkanue yaeOHOro MaTepuasa 16
Mmuororpannuku | Bepmunsl, pebpa, rpaHu MHOTOTpaHHHUKA. Pa3zBepTka. 16 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP

MHororpanssie yrisl. Beimykibeie MHOrorpanHuku. Teopema
Ditnepa.

[Ipusma. IIpsamas n HaknoHHas npusma. [IpaBunpHas nmpusma.
[Tapannenenunen. Kyo.

[Tupamuga. [IpaBuibHas mupamMuga. Y cedeHHasi MMpamMu/Ia.
Terpasap. Cummerpuu B KyOe, B TapaJieenumnese, B
MIpU3ME U MUPaAMHU/IE.

Ceuenus Ky0a, MIPU3MBI U TUPAMUBI.

[IpencraBienue o MpaBUILHBIX MHOTOIPAHHUKAX (TETpaspe,
Ky0Oe, OKTasape, 10AeKadpe U UKOCAdIPe).

CummeTpusi B IHPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO
TOYKH, MPAMOM, IUIOCKOCTH. OJIEMEHTBl CHMMETPUU B
nupaMuax, MPaBUJIbHBIX
MHOTOTpaHHUKAX.

Borunicnenue  9J€MEHTOB ~ MHOTOTPAHHUKOB:  pEOpa,
nuaroHanu, yrael. Ilmomanbs OOKOBOM MOBEpPXHOCTH U
IIOJIHOM  TNOBEPXHOCTHM  NpPSIMOM  IPHU3MBI,  IJIOLIAAb
OCHOBaHMH, TeopemMa O OOKOBOW MOBEPXHOCTU MNPSAMON
npusmbl. [Tnomans 60koBOM MOBEPXHOCTH U MOBEPXHOCTH
[IpaBWJIBHOM NHpaMUbl, TEOPEMA O IUIOLAAN YCEUEHHOU
nupamubl. [Toastue 06 00béMe. OOBEM TUPAMUIBL,

mapauiCiCuIcaax,

JIP 14, JIP 16, JIP 20,
MP 01, MP 02, MP
03,MP 04, MP 07,
MP 16, MP 18, MP
19, MP 20, MP 52,
MP 53, MP 54, ITP6
10, ITPy 01,1TPy 14,
[Py 15, ITPy 16, IIPy
19

14, JIPBP 16,
JIPBP 18, JIPBP
19, JIPBP 21,
JIPBP 22
TlosH
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HanpasJiienue

BOCIIUTATEIbHOM
O0bem Kon Kon
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO padoTBL, koA
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIHHHOCTHOTO
COO0 ®rocC CIo pesyabrata
NMpOrpaMmbl
BOCIUTAHUS
TIPU3MBI.
Pasnen 8 TEJIA U BPAIIIEHUSA 16
Tema 8.1 Tena m | Coneprxkanue yueOHOTO MaTtepuasia 8
MOBEPXHOCTH [unuHap v KOHYC. Y CEeUYeHHBbIN KOHYC. 8 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
OcHoBaHue, BBICOTA, OOKOBas TMOBEPXHOCTh, OOpa3yroIas, JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
pa3Beptka. OceBble CEYEHUS M CEUEHMS, MapauiesIbHbIe MP 01, MP 02, MP JIPBP 18, JIPBP
OCHOBAHMIO. 03,MP 04, MP 07, 19, JIPBP 21,
[Tap u cdepa, nx ceyeHusl. MP 16, MP 18, MP JIPBP 22
KacarenbHast TNIOCKOCTB K cdepe. 19, MP 20, MP 52, IlozH
ITousarue 00 00béMe. OCHOBHBIE CBOWCTBA OOBEMOB TEII. MP 53, MP 54, [IP6
Teopema 06 06bEME IPAMOYTOIBHOTO Mapaulelenunea 1 11, 1IP6 12, IIPy
cnenctBus u3 He€. O0bEM muMHIpa, KoHyca. OO0BEM mapa 01IIPy 14, ITPy 15,
U mwiomans chepol. 1IPy 16, 1IPy I9
[TogoGuble Tena B mpoctpaHcTBe. COOTHOUICHHSI MEXIY
IUIOLIAASIMU TIOBEPXHOCTEH, 00bEMaMU OJJOOHBIX TEIl.
Ceuennst nuiuHApa (mapauieTbHO W MEPHEHAUKYISIPHO
OCH), Ce4YeHHMs KOHyca (mapajieIbHO€ OCHOBAaHUIO U
MPOXOJIAIIEe Yepe3 BEPIINHY), CEUCHHUS 11apa.
Tema 8.2 CopepxaHnue yaueOHOT0O MaTepualia 8
HN3mepenus B O6mbeM u ero uzmepenue. aterpanshas popmyna o0bema. 7 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
reoMeTpHu. ®opmyinel 00beMa Kyda, IPAMOYTOJIBHOTO Mapajuieenumnesna, MP 01, MP 02, MP 14, JIPBP 16,
MPU3MBI, TAJIUHAPA. 03,MP 04, MP 07, JIPBP 18, JIPBP
@opmynsl 00beMa TUpaMuIbl U KoHyca. DOpMyITBI TUIOIIA TN MP 16, MP 18, MP 19, JIPBP 21,
TMOBEPXHOCTEN MWJIMHJIPA U KOHYCA. 19, MP 20, MP 52, JIPBP 22
®opmynbel 06beMa 1apa 1 IIoMmaa chepbl. MP 53, MP 54, IIP6 llozH
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HanpasJiienue

BOCIIUTATEIbHOM
O0bem Kon Kon 5
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO PADOTLI, KON
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIHHHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NporpamMmbl
BOCIIMTAHUS
[logo6ue ten. OTHOmIEHMS TMJIOLWAAEH MOBEPXHOCTEH U 11, IIP6 12, I[IPy
00BEMOB MOJOOHBIX TEI. 01,1IPy 14, IIPy 135,
IIPy 16, IIPy 19
KonTpoabHas padora Ne6 1
Pa3nen 9 BEKTOPBI U KOOPIUHATBI B IPOCTPAHCTBE 24
Tema 9.1 Conepkanne yaeOHOTro MaTepuaa 24
BekTopsbl [IpsimoyronpHast cuCTEMa KOOPJIMHAT B TPOCTPAHCTBE. 12 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
KOOpPAMHATHI dopmysia pacCTOSIHUSA MEXIAY ABYMS TOUKAMH. MP 01, MP 02, MP 14, JIPBP 16,
VYpaBHeHue cepsbl, MIOCKOCTH U TIPSIMOIA. 03,MP 04, MP 07, JIPBP 18, JIPBP
Bekropel. Moaynes BekTopa. PaBeHcTBO BEKTOpOB. ClloKeHUE MP 16, MP 18, MP 19, JIPBP 21,
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO. 19, MP 20, MP 52, JIPBP 22
PaznoxkeHnue BeKTOpa 1o HaNpaBJICHUSAM. YTOJ MEXIY ABYMS MP 53, MP 54, [IP6 IlozH

BEKTOPaMH.

IIpoekuus BexTopa Ha ock. KoopanHaTel BEKTOpA.
CkansipHO€ TPOU3BENECHUE BEKTOPOB.

Hcnonp30BaHne KOOpAUHAT U BEKTOPOB IIPU PEILICHUU
MaTeMaTHYECKUX 3a/a4.

HYJIEBOM BEKTOD, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHAIIPABIICHHBIE U TPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI. PaBeHCTBO BEKTOPOB. JleicTBus C
BEKTOPAMM: CJIOKEHUE U BBIYMUTAHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOPA Ha YHCIIO.
CpolicTBa cl10keHUs BEKTOPOB. CBONCTBA YMHOXKEHHUS
BEKTOPA Ha YKCII0. [IoHATHE KOMIUIAHAPHBIEBEKTOPBI.
[Ipu3Hak KOMILUIAHAPHOCTH TPEX BEKTOPOB. IIpaBuio
napajurenenumnena. Teopema o pa3ioKeHUH BEKTOpa 110 TPEM
HEKOMIUTAHApHBIM BeKkTopam. IIpssMoyroiibHascucrema

13, ITP6 14, IIPy 01,
IIPy 17, ITPy 19
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HanpasJiienue

BOCIHUTATEJILHOM
O0bem Kon Kon
HaumenoBanmue Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO patorsL, kon
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIMIHOCTHOTO
COO0 ®IrocC CIo pesyabrata
NporpamMmbl
BOCIIUTAaHUSA
KoopauHAaT B ipocTpaHcTBe. Koopnuuater Bektopa. CBsi3b
MEXTyKOOpJIMHATAMU BEKTOpPA U KOOPJIMHATAMU TOYEK. YTOJI
MEXy BekTopamu. CKaJipHOE TPOU3BEJCHUE BEKTOPOB.
[TpakTuueckoe 3anstue Ne 23: «M3ydeHue BEKTOPOB» 10 JIP 14, JIP 16, JIP 20, JIPBP 13, J/IPBP
[TpakTuueckoe 3anstue Ne 24: «M3yyeHue 1eHCTBUM C MP 01, MP 02, MP 14, JIPBP 16,
BEKTOPAMI. 03,MP 04, MP 07, JIPBP 18, JIPBP
MP 16, MP 18, MP 19, JIPBP 21,
19, MP 20, MP 52, JIPBP 22
MP 53, MP 54, IIP6 TlosH
13, IIP6 14, IIPy 01,
1IPy 17, IIPy 19
KonTpoabHast padora Ne 7 1 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
MP 01, MP 02, MP 14, JIPBP 16,
03,MP 04, MP 07, JIPBP 18, JIPBP
MP 16, MP 18, MP 19, JIPBP 21,
19, MP 20, MP 52, JIPBP 22
MP 53, MP 54, IIP6 TlozH
13, IIP6 14, I[Py 01,
1IPy 17, I[IPy 19
Ilpogheccuonanvno opuenmuposannoe cooeprcanue
Ornpeznenenre pacCTOSTHUS MEXIY TOUKaMU U3JIETHs, 1 JIP 14, JIP 16, JIP 20, OK 01 OK 02, JIPBP 13, JIPBP
HCIOJIb3YsI METOJI KOOPAUHAT MP 01, MP 02, MP OK 03, OK 04, 14, JIPBP 16,
03,MP 04, MP 07, OK 06 JIPBP 18, JIPBP
MP 16, MP 18, MP 19, JIPBP 21,
19, MP 20, MP 52, JIPBP 22
MP 53, MP 54, IIP6 TlozH

13, I1P6 14, IIPy 01,
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HaumenoBanue
pa3aesioB U TeM

Coaep:kanue yueOHOro MaTepuajia u GopMsl
OpraHu3aNuu e TeJbHOCTH 00yYa0IMXCs

Oo0neM

qacax

Kon
00pa3oBaTeIbLHOIO
pesyiabTrata ®I'OC

COO

Kon
o0pa3oBaTesibHO
ro pe3yJjbTara
®IrocC Cnno

HanpasJiienue
BOCIIUTATEIbHOM
padoThI, KO
JIMYHOCTHOT' O
pe3yabTara
NPOrpamMMmbl
BOCIIUTAHUS

IIPy 17, IIPy 19

BEPOATHOCTH H CTATHCTHKA

Paznen 10 3JIEMEHTBI TEOPUHU BEPOSITHOCTEN U 26
MATEMATUYECKOW CTATUCTUKHA
Tema 10.1 Conepxkanue yaeOHOTO MaTepuaa 5
D1eMEeHThI I'pad, cBsa3ublil rpad, myru B rpade: HHUKIBI U LEHU. 5 JIP 14, JIP 16, JIP 20, JIPBP 13, JIPBP
Teopun rpadoB | Cremens (BaleHTHOCTH) BEpIIMHEL I'padbl HAa MIOCKOCTH. MP 01, MP 02, MP 14, JIPBP 16,
JlepeBbs. 03,MP 04, MP 07, JIPBP 18, JIPBP
MP 16, MP 18, MP 19, JIPBP 21,
19, MP 20, MP 52, JIPBP 22
MP 53, MP 54, IIP6 Ilo3zH
13, IIP6 14, IIPy 01,
IIPy 03, IIPy 04, IIPy
19
Tema 10.2 CopepxaHnue yueOHOro Marepuaia 15
JJ1IeMeHThbI CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE M YMHOXKCHUE 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
Teopum BeposTHOCTEH. [IoHATHE O HE3aBUCUMOCTH COOBITHIA. JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
BEPOSATHOCTH. Junckpernas cnydaiiHas BeIMYMHA, 3aKOH €€ pacIpeACICHHS. MP 01, MP 02, MP JIPBP 18, JIPBP
UucnoBble XapaKTEPUCTUKU TUCKPETHOM CITydaiHOU 03,MP 04, MP 07, 19, JIPBP 21,
BennuuHbl. [loHsTHe 0 3aK0HE OOJIBIINX YKUCEIL. MP 16, MP 18, MP JIPBP 22
HepasenctBo YeOwiméBa. Teopema UYeObiméBa. Teopema 19, MP 20, MP 52, TlozH

bepuynnu. 3akoH 60iblIMX 4yucen. BbIOOpOUHBIH MeTOJ
HCCIIEA0BaHUN. Bei6opounbie XapaKTEPUCTUKHU.
OneHuBaHuE BEPOSTHOCTH COOBITHS 1O BBIOOPOYHBIM
JaHHbIM. [IpoBepka MNpPOCTEMIIMX THUIIOTE3 C IOMOIIBIO
M3YYEHHBIX PACIpPEIEICHUN.

MP 53, MP 54, MP
55, MP 56, MP 57,
11P6 07,11P6 08, ITPy
01, ITPy 03, IIPy 04,
1IPy 19
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HanpasJiienue

Obnem Kon Kox BOCIIUTATEIbHOM
padoThI, KO
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTe/ibHOTO | 00pa30BaTEbHO
pa3aeyioB U TeM OPraHM3alNHu AesITeILHOCTH 00y4aroIuXcst yacax | pesyiabtata ®I'OC ro pe3yJjbTara JIHHHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NporpamMmbl
BOCIIMTAHUS
[Ipaktuueckoe 3austue Ne25: «PaccmoTpenmne 10 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
KJIACCUYECKOTO ONIPEACIICHUSI BEPOSITHOCTH, CBOMCTBA JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
BEPOSTHOCTEI». MP 01, MP 02, MP JIPBP 18, JIPBP
[TpakTrnueckoe 3anstue Ne26: «PaccMOTpeHHe TEOPEMBI O 03,MP 04, MP 07, 19, JIPBP 21,
CyMMe€ BEpOSITHOCTEN. BrIunciieHne BepOATHOCTEM. MP 16, MP 18, MP JIPBP 22
[Tpuxknagneie 3anaun. [IpencraBieHre YUCIOBBIX JAaHHBIX. 19, MP 20, MP 52, IlosH
[Ipuxknagneie 3a1aum». MP 53, MP 54, MP
55, MP 56, MP 57,
11P6 07,11P6 08, I1Py
01, IIPy 03, IIPy 04,
IIPy 19
Tema 10.3 Copepxanue yueOHOro Marepuaia 6
DJIeMEeHTBbI [IpencraBneHue JaHHBIX (TAOIUIBI, TUATPAMMBI, TpaduKn), 5 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
MaTeMaTH4eCKO | reHepaibHas COBOKYITHOCTh, BRIOOPKA, CpeiHee JIP 14, JIP 16, JIP 20, 14, JIPBP 16,
# CTATHCTHKH. apudmernyeckoe, MeJMaHa. MP 01, MP 02, MP JIPBP 18, J/IPBP
TTousiTie 0 3amayax MaTeEMAaTUYECKON CTATUCTUKH. 03,MP 04, MP 07, 19, JIPBP 21
YuciaoBbie XapaKTePUCTUKU CIIy4ailHbIX BEJIINYNH: MP 16, MP 18, MP IlozH

MaTeMaTUYeCKOEe OXKUJIAHWE, IUCIEePCUs U CTaHJIapTHOE
oTKJIOHeHHe. [lpumepsl TPUMEHEHUST MaTeMaTU4ecKoro
OXHUJIaHMS, B TOM 4YHMCIIE B 3ajJadaxXx H3 IIOBCEIHEBHOM
KU3HU. MaTemMaTHueckoe OKHMJaHUE OMHApHOW CiydaiHOI
BEJIMYMHBI. MaTeMaTH4eCKOe OKUAAaHUE CYMMBI CIIy4alHbIX
BEJIMYMH. MaremMaTuueckoe OXHUJIAHUE U JUCIIEPCUS
T€OMETPUYECKOT0 U OMHOMHUAIBHOTO pacIpe/ieICHUN.

KoBapuarus aByx ciy4aitHeix BenmuuuH. Koaddumment
nuHeitHoW koppensiiuu. COBMECTHbIE HAONIOJIEHUS JBYX

19, MP 20, MP 52,
MP 53, MP 54, MP
55, MP 56, MP 57,
1IP6 07,11P6 08, 1Py
01, IIPy 03, IIPy 04,
IIPy 19
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HanpasJiienue

O6nem Kox Kox BOCIIUTATEIbHOM
HaumenoBanue Coaep:kanue yueOHOro MaTepuajia u GopMsl B o0pa3oBaTe/IbHOI0 | 00pa3oBaTeIbHO padoTsI, ko
pa3iesioB U TeM OpPraHu3alnyu AesATeJbHOCTH 00y4aloIuXCs yacax | pesyabrata ®I'OC | ro pe3syabrara JIFIHOCTHOTO
COO0 ®I'OC CIIO pesyabrata
NPOrpamMMmbl
BOCIIUTAHUS
BEMUYMH. BbIOOpOuUHBIH  KO3(DPUIMEHT  KOppeNsIuH.
Paznuumne Mexnay JIMHEWHOW CBA3BIO U NPUYMHHO-
CIIEICTBEHHOM cBsa3bto. JImHelHas perpeccus, MeTOx
HaMMEHBIINX KBaJIPaToB.
KonTpoabHas padora Ne8 1 JIP 01, JIP 06, JIP 08, JIPBP 13, JIPBP
JIP 14, JIP 16, JIP 20), 14, JIPBP 16,
MP 01, MP 02, MP JIPBP 18, JIPBP
03, MP 04, MP 07, 19, JIPBP 21,
MP 16, MP 18, MP JIPBP 22
19, MP 20, MP 52, llozH
MP 53, MP 54, MP
55, MP 56, MP 57,
11P6 07,11P6 08, I1Py
01, IIPy 03, IIPy 04,
1IPy 19
KoncyabTanuu 4
IIpome:xxyTouHasi arrectanus (3K3aMeH) 4
Bcero | 234
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4. YCJIOBUSA PEAJIMBALIAU ITPOT'PAMMBbI YYEBHOTI'O TIPEJIMETA
Tpe6oBaHUs K MUHUMAJbHOMY MATEPUAIbHO-TEXHNYECKOMY O0ecredeHUuIo
Peanuzanus mnporpamMMbl y4eOHOTO MpeameTa TpeOyeT Haauuus y4eOHOro kaOuHeTa
kabuHeTa «MaTeMaTuka.
O6opynoBaHue yuyeOHOTO KaOUHETa:
- OCaJI0YHBIE MECTA MO KOJIMYECTBY O0yYaIOIIUXCS,
- pabodee MEeCTO MpenoIaBaTes;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TOCOOUI;
- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPUATIOB;
- 3aJIaHUS 11 KOHTPOJIBHBIX PadoT;
- Mpo(eCCUOHAIBHO OPUEHTHPOBAHHBIC 3aaHNS,
- MaTepHUalibl HK3aMEHa.
Texaudeckue cpencTBa OOyIeHUS
- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;
- IPOEKTOP C SIKPAHOM.
3abl:
bubnuoreka, YMTANBHBIN 341 C BEIXOJOM B ceTh MHTEpHET.
Nudopmanuonnoe odecnevyeHue o0yueHust
OCHOBHBIE HCTOYHUKHU
Jlns mpenoaBarenen
bammMakos M.M. Marematuka: anrebpa u Hadajla MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSL:
yae0. U1 CTyA. YUpexkaeHuit cpea. npod. oopazosanus / M.WM. bammvakos. — M., 2019.
Jns cryneHToB
bamMakos M.J1. Marematuka: anrebpa u HadaJla MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSL:
yueO. I CTyA. YUpexxaeHui cpea. npod. oopazosanus / M.M. bammvakos. — M., 2019.
JonoJHUTEIbHbIE HCTOYHUKH
J{ns mpenoaBarene
1. Anekcanapos, A.Jl. MaremaTuka: anreOpa ¥ Hayajia MaTEeMaTHYECKOrO aHaJIU3a,

reometpusi. ['eometpusi. 10-11 xmaccer : yueOnmk / A.Jl. Anekcangpos, JLA.
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Bepuep, B.W. Peoxuk. — M. : U3narensctBo «lIpocBemenuer», 2020. — 257 c. —
ISBN: 978-5-09-062551-7 / - TekcT : HEMOCPEACTBCHHBIH
Jns cryneHToB

1. Anexkcangpos, A.J[. Marematuka: anredpa ¥ Hayajla MAaTeMaTU4YECKOI'O aHaJIM3a,
reomerpusi. ['eomerpuss. 10-11 kmaccer : yuebnuk / A.Jl. Anexcanapos, JL.A.
Bepuep, B.W. Peoxuk. — M. : U3narensctBo «lIpocBemenuer», 2020. — 257 c. —
ISBN: 978-5-09-062551-7 / - TekcT : HEMOCpeACTBCHHBI

NHTEepHET — HCTOYHMKHU:

1. Beepoccuiickue nnatepHet-onmmnuaael. - URL: https://online-olympiad.ru / (nara

obpamenust: 12.07.2021). - TekcT: 2MeKTPOHHBIN.

2. Enunas xosuekius mudpoBbix o0pa3oBaTenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru / (mara obpamenus: 08.07.2021). - TekcT: 31€KTPOHHBIH.

3. Uudopmammonnas cucrema «EmuHoe okHO pgoctynma K 00pa3oBaTelbHBIM

pecypcam». - URL: http://window.edu.ru / (mara oopamenus: 02.07.2021). - Texkcr:

BJICKTPOHHBIM.

4, Hayunas snmexktponHas oubmumoreka (HOB). - URL: http://www.elibrary.ru (mara

obpamenust: 12.07.2021). - TekcT: 37€KTPOHHBIH.

5. OtkpeiThiii  komtemk. Matemaruka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2021). - TekcT: 3MeKTPOHHBIH.

6.ITopropum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mara

obopamenus: 12.07.2021). - TexcT: 371€KTPOHHBIH.
7. CrnpaBoYHUK o MaTEMaTHKE TS IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara obpamenuns: 12.07.2021). - Tekcr:

3JIEKTPOHHBIN.

8. Cpennsis MaTeMaTHUuecKas mHTepHeT mkoia. - URL: http://www.bymath.net / (nata

obopamenus: 12.07.2021). - TexcT: 31€KTPOHHBIH.

9. ®enepanbHbiii IopTan «Poccuiickoe obpasoanme». - URL: http://www.edu.ru /

(mara obpamenus: 02.07.2021). - TekcT: 31€KTPOHHBI.
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https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

10.®enepanbHblii LHEHTp HH(OPMALMOHHO-00Pa30BaTENIbHBIX PECYPCOB.

http://fcior.edu.ru / (nara oopamenus: 01.07.2021). - TekcT: 3J€KTPOHHBIH.

URL.:
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5. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

HPEAMETA

HaumenoBanue o6pa3oBaTe/ibHbIX
pe3yabTratoB ®I'OC COO (nmpexMeTHbIE
pesyabtathl — [IP y)

MeToabl OLIEHKH

I1P6 O01. BmameHue METOJaMH JOKa3aTEILCTB,
aJIFOpI/ITMaMI/I peHIeHI/Iﬂ 3aj1a4, YMGHI/IG
(bopMyIMpOBaTh ONPEICIICHUS, AKCHOMBI H
TeOpCMBI, HpI/IMeHHTI) ux, HpOBOI[I/ITI)
JOKa3aTeIbHBIE ~ PACCYKIEHUS B XOJE
pelIeHus 3a/1a4;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a7a4 (B TOM 4Hcie IpodeccrnoHaIbHO
OpPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX paboT, 3aJaHNUi IK3aMeHa

I1P6 02. ymeHue omepupoBaTh MOHSITUSIMHU:
CTETIeHb 4YHCJa, JorapudM dYKcla, yMEHHe
BBITIONIHATh ~ BBIYMCIICGHWE  3HAYCHUH U
peoOpa3oBaHUs BEIPAKEHUH CO CTENICHSIMH U
nmorapumamu, mnpeoOpazoBaHUs JAPOOHO-
panMoOHATBFHBIX BEIPAKCHUH;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM 4ucIiie MpodeccuoHalbHO
OPUEHTUPOBAHHBIX), TPAKTUUECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHuii IK3aMeHa

IIP6 03. ymenue omnepupoBaTh MOHSITUSIMHU:

paloHaIbHbIE, MppalMoHaJIbHBIE,
MoKasaresbHbIE, CTETICHHBIE,
JorapupmMuueckue, TPUTOHOMETPUYECKUE

YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI,

O1ieHKa pe3yJbTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM yucIiie npodeccuoHalbHO
OPUEHTUPOBAHHBIX), MPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX pabOT, 331aHH SK3aMeHa

I[IP6 04. yMeHme omepupoBaTh MOHATUSIMH:
byHKIAS, HeTpepbIBHAS byHKIHA,
MIPOU3BO/IHAS, nepBoOOpasHasi,
OTIpE/ICIICHHBI UHTErPa, YMEHUE HaXOIUTh
MPOU3BOJHBIC  DIIEMEHTAPHBIX  (YHKIIUH,
UCTIOJB3Ys CIPaBOYHBIC MaTepHaibl,
UCCIIEIOBaTh B TPOCTEHIIUX  CIIydasx
(GyHKIMM HAa MOHOTOHHOCTh, HAaXOJIUTh
HauOOJIBIINE H HAaWMEHBIIUE 3HAYCHUS
GyHKIUH; cTPOUTh rpadUKd MHOTOYICHOB C
WCIIOJIb30BAHUEM arapaTa MaTeMaTuIecKOro
aHalM3a; MPHUMEHATh [POU3BOJAHYIO IPH
pelieHUH 3ajJa4  Ha JIBUWKCHHUE; peliath
MPAKTUKO-OPHCHTUPOBAHHbBIC  3a/aud  Ha
HauOOJIbIIIME ¥ HAUMCHBIINE 3HAYCHUs, Ha
HAX0XJICHHUE MyTH, CKOPOCTH U YCKOPEHHUS;

OreHKa pe3yIbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4yucie mpodheccCuoHaIbHO
OPUEHTUPOBAHHBIX ), MPAKTHUECKUX 3aHATHI,
KOHTPOJIBHBIX Pa0OT, 3aIaHUI SK3aMeHa
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I1P6 05. ymeHue omepupoBaTh MOHATUSMU:
panMoHanpHas ~ (QyHKOMA, TOKa3aTenbHas
byHKIuS, CTEIEHHas byHKUHA,
norapupmMuuecKas byHKIUS,
TPUTOHOMETpUYECKHE (QYHKIMM, OOpaTHbIE
GyHKIMU;  yYMEHHE  CTPOHUTh  TpaduKu
M3YyYEHHBIX byHKIUH, UCTIOJIb30BaTh
rpaduKd  TPH  U3YYCHHH TIPOIECCOB U
3aBHCUMOCTEH, TpH pEHICHWH 33734 W3
IpYyruX YYeOHBIX MPEeIMETOB H 3a/1a4 W3
peanbHOW JKM3HM; BBIpAXaTh (OpPMyJIaMU
3aBHCHMOCTH MEXIY BEITMUYNHAMH,

OneHnka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3a1a4 (B TOM yHciie Mpo(hecCHOHAIBHO
OPUEHTUPOBAHHBIX), IPAKTUYECKUX 3AHITUH,
KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

ITP6 06. ymeHnue pemaTh TEKCTOBBIC 3aa4d
pa3HBIX THUIIOB (B TOM YHCIIE Ha TPOIICHTHI,
JOJM W YacTH, Ha JBWXKEHUEe, padorty,
CTOMMOCTb TOBAapOB U yCIyT, HAJIOTH, 3aJla4uu
u3 00jacTH  ympaBjieHHs JUYHBIMU U
CEMENHBIMHA ¢dbuHaHCcammu); COCTaBJISITh
BBIPQKCHUS, YpaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI 10 YCIIOBHUIO 3aJlauM, HCCIIEI0BaTh
MOJIyYUeHHOE  pellleHHe UM OIIeHHMBATh
IIPaBJIONOA0OHOCTb PE3YJIbTATOB;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM yucIiie nNpodeccuoHalbHO
OPUEHTUPOBAHHBIX), TPAKTUUECKUX 3aHATUH,
KOHTPOJIbHBIX paboT, 3aJaHNUi IK3aMeHa

IIP6 07. yMeHme OmepupoBaTh MOHATUSIMH:

cpenHee apu(METHIECKOE, Me/naHa,
HauOoJIbIllece W HAWMCHBIIEEC 3HAYCHHS,
pa3max, JHCTIepCHs, CTaHIapPTHOE

OTKJIOHEHHE YHCJIOBOrOo Habopa; yMeHue
U3BJIEKAaTh, HHTEPIPETUPOBATH UHPOPMAIIHIO,
MIPEICTaBICHHYIO B Tabnuuax, Ha
auarpamMmax, — rpadukax,  OTpa’kKarollyro
CBOMCTBa pealbHBIX IPOLIECCOB U SIBJICHMIA,
MpeICTaBIATh MH(POPMALUI0 C T[OMOIIBIO
TabIuI u Jarpamm; UCCIIEIOBATh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHUCIE C
NpUMEHeHHEeM TrpaduvecKux METOJ0B H
AIIEKTPOHHBIX CPEJCTB;

OreHKa pe3yIbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4ducie mpodhecCuoHaIbHO
OPUEHTHUPOBAHHBIX ), MPAKTHUECKUX 3aHATHI,
KOHTPOJIBHBIX Pa0OT, 3a1aHUi dK3aMeHa

I1P6 08. ymeHHe ONepuUpOBaTH MOHITUSIMH:
CIly4allHBI OMNBIT W CiIy4ailHOE COOBITHE,
BEPOSITHOCTh CIY4ailHOTO COOBITHS; yMEHHE
BBIUUCIIATH BEPOSITHOCTH C MCIOJIb30BaHUEM
rpaduuecKux METO/I0B; MPUMEHATH (OPMYIIbI
CIIO)KEHUS W YMHOXEHHS BEpPOSITHOCTEH,
KOMOMHATOpHbIE (akThl M (HOPMYNIbI IpH
peleHNH 3ajay; OLEHHBAaTh BEPOSITHOCTU
peanbHBIX  COOBITHMH;  3HAKOMCTBO  CO
CITy4alHBIMU BEIIMYMHAMU; yMEHHe
NPUBOANUTH TPHUMEPHl MPOSBICHUS 3aKOHA
OOoNBIIMX  4YMCeN B  NPUPOAHBIX U
0OIIeCTBEHHBIX SBJICHUSX;

OreHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4ucIie mpodeccuoHalbHO
OPUEHTUPOBAHHBIX), IPAKTUUECKHUX 3aHSATHUH,
KOHTPOJBHBIX paboT, 3aJaHU DK3aMeHa
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I1P6 09. ymeHue omepupoBaTh MOHITHUSMU:
TOYKa, MpsMasi, IUIOCKOCTh, INPOCTPAHCTBO,
JBYTPaHHBIN yroi, CKpEIIMBAIOIINUEC
psIMBIE, napajieIbHOCTh u
NEPIIEHANKYIISIPHOCTD MPSMBIX M IIOCKOCTEH,
YroJI MEXJly MPSIMBIMH, YTOJI MEXILy PSIMOM
U IUIOCKOCTBIO, YrOJ MEXAY MJIOCKOCTSAMH,
paccTosiHEE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHue MEXIy MpsIMBIMH, PAaCcCTOSHHE
MEX]ly IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
IpH peleHUH 3aJad W3y4eHHbIE (DaKThl U
TEOpEeMbl TUIAHUMETPHH; yMEHHE OIICHMBATh
pasMepbl 00bEKTOB OKPYKAIOIIEr0 MUPA;

OneHnka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3a1a4 (B TOM yHciie Mpo(hecCHOHAIBHO
OPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

I1P6 10. ymeHue omepupoBaTh MOHSITUSIMHU:
MHOTOTPaHHHUK, CEUYeHHEe MHOTOTPaHHUKA,
KyO, Mapajuleienuries, Nnpu3Ma, MUPaMUja,
¢burypa u MOBEpXHOCTh BpaIllCHUS, IIMIHH/D,
KOHyC, map, cdepa, cedeHus QUrypsl
BpaleHusl, TUIOCKOCTh, Kacaromasicsi chepsl,
[WINHApA, KOHYyCa, IUIOMIATh TOBEPXHOCTH
MUPaMUbBI, TPHU3MBI, KOHYCa, NWJIHHIPA,
TLJIOTIA b cdeps, o0beM KyOa,
MPSIMOYT OJTBHOTO napauiesienunesa,
MUPaMUbl, TPHU3MBI, LWIMHIpPA, KOHYCa,
napa; yMeHue u300pakaTh MHOTOTPAaHHUKU U
MOBEPXHOCTH BpAIllCHUsI, WX CEYCHUS OT
PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
u AIIEKTPOHHBIX CpPEICTB; yMEHHUE
pacro3HaBaTh CHUMMETPHUIO B TPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh NpaBUIIbHBIC
MHOTOT'PaHHHKH;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM yucIiie NpodeccuoHalbHO
OpPUEHTUPOBAHHBIX), MPAKTUUECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHUi IK3aMeHa

IIP6 11. ymMeHme omepupoBaTh MOHATUSIMH:
JIBUKEHHE B  IPOCTPAHCTBE, MOJOOHBIE
burypsl B TPOCTPAHCTBE, HCIIOIb30BAThH
OTHONICHHE IUIOLIAACH TOBEPXHOCTEH W
00BEeMOB MOJOOHBIX (QUIYp TpHU pEIIeHUU
3a/ay;

OneHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3aja4 (B TOM yuciie IpohecCHOHATBLHO
OPUEHTUPOBAHHBIX), MPAKTUYECKHUX 3aHSATHUH,
KOHTPOJBHBIX paboT, 3aJaHU IK3aMeHa

I1P6 12. yYMEHHUE BBIYUCIIATh
reOMETPUYECKUEe BEJIMYMHBI (JUIMHA, Yroll,
IoIma b, 0o0bEeM, IUIOUIab MOBEPXHOCTH),
UCIOJb3Ys N3y4eHHbIE (POPMYJIIBI U METOJIBI;

OreHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4ucIie mpodeccuoHalIbHO
OPUEHTUPOBAHHBIX), MPAKTUUYECKHUX 3aHSATHUH,
KOHTPOJIBHBIX paboT, 3aJaHNUI DK3aMeHa

I1P6 13. ymeHue omepupoBaTh MOHATUSMU:
IPSIMOYT OJIbHAs cucrema KOOpJUHAT,
KOOpJAUHATBl TOYKH, BEKTOP, KOOPAMHATEHI
BEKTOpa, CKaJSIPHOE IPOU3BEICHHUE, YrOJ
MEXAY BEKTOpaMH, CyMMa  BEKTOpPOB,
IIPOU3BEACHNUE BEKTOPA HA YNCIIO; HAXOJUTh C
MIOMOIIBIO M3YYEHHBIX (OpMYT KOOPAUHATHI
CEpEeVHBl  OTPE3Ka, PACCTOSTHUE  MEXKIY
JBYMSI TOUKaMHU;

OLICHKa PE3YJIbTATOB YCTHBIX OTBCTOB, PCIICHU A
3aaa4 (B TOM YHCIIC HpO(l)eCCI/IOHaJIBHO
OpI/IeHTI/IpOBaHHLIX), MPAKTUYCCKUX 33.H$ITI/II71,
KOHTPOJIBHBIX pa60T, 3aJIaHUM SK3aMeHa
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I[IP6 14. ymeHuwe BBIOMPATH MOIXOMSIIUI
M3Y4YEHHBIM METOJA Ul DEIICHUS 3a]adH,
pacrio3HaBaThb MaTeMaTHdeckue (akTel U
MaT€MaTUYEeCKUE MOJEIU B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;
yMeHue IIPUBOIUTH IIPUMEPBI
MAaT€MAaTHYECKUX OTKPBITUM POCCUNCKOW H
MHPOBOM MaTEMaTUYECKON HAYKH.

OneHnka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3a1a4 (B TOM yHciie Mpo(hecCHOHAIBHO
OPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

[IPy 01. ymeHnue omnepupoBaTh MOHSITUSIMHU:
OIIpe/ieNIEHNEe, aKCUOMa, TEOPEMa, CIIE/ICTBUE,

CBOWCTBO, MPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUJIbHBIE  (OPMYJIMPOBKH;  YMEHHE
dhopmyIupoBaTh oOpartHoe u

IIPOTUBOIIOJIOKHOE YTBEPKIACHUE, IIPUBOINATH
MIpUMEPBl U KOHTPIPHUMEPHI, HCIIOIb30BATH
METOJ MaTeMaTHYECKOU WHIYKINH;
MIPOBOJIUTH JIOKA3ATEIbHBIE PACCYKICHUS ITPU
penieHuy  3a1ad, OLEHWBAaTh JIOTHYECKYIO
IIPAaBUIIBHOCTB PACCYXKACHUI;

OrieHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM yucIiie MpodeccuoHalbHO
OPUEHTUPOBAHHBIX), TPAKTUYECKUX 3aHATHUH,
KOHTPOJIBHBIX paboT, 3aJaHNUi IK3aMeHa

[IPy 02. ymeHue omepupoBaTh MOHATUSMH:
MHO’KECTBO, IOJMHOXKECTBO, OMNEpallUM HaJ
MHO’KECTBAMU; yMEHHE UCIIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
ONMCAHMsS PEANbHBIX NPOLIECCOB U SBICHUN U
IIPU PELICHUHU 33/a4, B TOM YUCIIE U3 JAPYTUX
Y4€OHBIX MPEIMETOB;

O1ieHKa pe3yJbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4yurcie mpodheccCuoHaIbHO
OPUEHTUPOBAHHBIX ), MPAKTUYECKUX 3aHATHH,
KOHTPOJIBHBIX Pa0OT, 3a1aHUi SK3aMeHa

[TPy 03. yMeHue omnepupoBaTh MOHATHIMU:
rpad, CBA3HBIN rpad, aepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OIKCHIBAThH
rpadsl pa3IUYHBIMHU crocobamu;
UCI0JIb30BaTh Ipadbl IPU pELICHUU 3a/1aY;

OrneHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3aja4 (B TOM yuciie IpodhecCHOHATBHO
OPUEHTUPOBAHHBIX), IPAKTUUECKUX 3aHATHUH,
KOHTPOJIBHBIX paboT, 3aJaHU IK3aMeHa

[IPy 04. ymenue cBOOOJHO OIEPUPOBATH
MOHATHSMH:  COYETaHHE,  IEepecTaHOBKa,
YUCIIO COYETaHWH, 4YHUCIO NEePecTaHOBOK;
ounoM HproTOHa; yMmMeHHE  IPUMEHSTH
KOMOMHATOpHBIE (aKThl U PACCYKICHUS IS
pelieHus 3a1ay;

OrneHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUs
3a/1a4 (B TOM uucIie mpodeccuoHalIbHO
OPUEHTUPOBAHHBIX), MPAKTUUECKHUX 3aHSATHUH,
KOHTPOJBHBIX paboT, 3aJaHUi IK3aMeHa

[IPy 05. yMmeHue onepupoBaTh MOHATUSMH:
HaTypaJbHOE YHUCIO, LIEJIO0E YKCIIO, OCTATOK

o MOTYJIIO, palMOHAIBHOE 4uCIIOo,
HppalMOHAIBHOE YHCIIO, MHO>KEeCTBa
HATypaJbHBIX, LEJIBIX, palMOHAIBHBIX,
JIeCTBUTEIIHLHBIX YHCElT; YMEHUE
HUCIOJIb30BaTh MPU3HAKU JIETUMOCTH,
HauMEHBIIUN oO0muit JCIIUTEIb "

HaNMMCHBIICC 06IJ_ICC KpaTHOC, aJIrOpUT™M
EBxnmuna IIpUu pCIICHUHA 3a4a4, 3HAKOMCTBO C
Pa3jIMUHbIMAU  TTO3UIIUOHHBIMU  CUCTCMaMH
CUHCIICHHA,

OI_IeHKa PE3YyJIbTAaTOB YCTHBIX OTBCTOB, PCIICHU A
3aaa4 (B TOM YHCIIC HpO(l)eCCI/IOHaJIBHO
OpI/IeHTI/IpOBaHHLIX), MPAKTUYCCKUX 33.H$ITI/II71,
KOHTPOJIBHBIX pa60T, 3aJlaHu# SK3aMEHa
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[IPy 06. ymeHue CBOOOIHO OIEPHUPOBATH
MOHATHSMHM: CTCICHb C IEJBIM II0KAa3aTelIeM,
KOpEHb HATypaJIbHOW CTENeHH, CTENEeHb C
palMOHAIBHBIM  [IOKa3aTEeJIeM, CTElEHb C
JNEUCTBUTEIILHBIM (BEIIECTBEHHBIM)
nmokaszartesneMm, Jorapudm Uuciaa, CHHYC,
KOCHHYC ¥ TaHT€HC IIPOM3BOJILHOTO YHUCIIA;

OneHnka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3a1a4 (B TOM yHciie Mpo(hecCHOHAIBHO
OPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

[Py 07. ymeHue omnepupoBaTh MOHSITUSIMHU:
TOXJIECTBO, TOKJIECTBEHHOE ITPE0Opa30BaHuUE,
yYpaBHEHHUE, HEPaBEHCTBO, cucrema
YpaBHEHUH U HEPABEHCTB, PaBHOCWIIBHOCTb
YpaBHEHUH, HEPABEHCTB U CHUCTEM,
paloHaIbHbIE, UppalMOHAJIbHBIE,
M0Ka3aTesbHbIE, CTETICHHBIE,
JorapupmMuuecKue, TPUTOHOMETPHUUECKHE
YpaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE
pelarb ypaBHEHMsI, HEPAaBEHCTBA U CHCTEMBbI
C TOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHUCTEMBI C
apaMeTpoM; MPUMEHSITh ypaBHEHUS,
HEpPaBEHCTBA, HMX CHUCTEMBbl MJIsl pEIICHUS
MaTeMaTHYeCKUX 3aJady M 3aJad U3
pasIUUYHBIX O00JacTel HayKu W peaabHOM
KU3HU;

OrieHka pe3yabTaToOB YCTHBIX OTBETOB, PEIICHUS
3a7a4 (B TOM 4Hcie Npo(hecCHOHAIbHO
OpPHUEHTUPOBAHHBIX), IPAKTUUYECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHNii IK3aMeHa

TPy 08. ymenue cBOOOJHO OIEPUPOBATH
noHsATusAMH: rpaduk (QyHKIMHM, oOpaTHas
GbyHKIMS, KOMMIO3UIUS (YHKIWN, JTHHEHHAS
byHKIHS, KBaJpaTU4yHas byHKIHS,
CTereHHast QYHKIUS C IIeTBIM ITOKa3aTeleM,
TPUTOHOMETPHUYECKHE (YHKIUU, OOpaTHBIC

TPUTOHOMETPHUYECKHE byHKIUY,
noka3aTesibHast u JorapupmMudecKas
GyHKIIMM;  yMEHHE  CTPOUTHh  Tpaduku
GyHKIUH,  BBINOJHITE  NpeoOpa3oBaHHS

rpadukoB QyHKIHUNH;

YMEHHE UCIOJIb30BaTh rpapuku GyHKIUNA I
M3YYEHHUS MPOLIECCOB U 3aBHCUMOCTEH MpH
pelIeHnHd 3aJa4 U3  JIpPYruxX  y4eOHBIX
MPEAMETOB U U3 PEATbHOM JKU3HU; BBIPAKATH
dbopmynamu 3aBUCUMOCTHU MEXKITY
BETTUYMHAMU;

YMCHHC CBO60I[HO ONICPUPOBATL NOHATUAMU:

YEeTHOCTh byHKLIUY, NEPUOJUYHOCTD
¢byHKLUY, OTPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTb byHKIIH, IKCTPEMYM

(bYHKHHH, HanOOJIbIICe )51 HaMMCHBIICC
3HA4YCHUA (I)yHKI_II/II/I Ha MPOMCIKYTKE; YMCHHC
MMPOBOAUTH UCCICAOBAHUC (I)YHKI_II/II/I;

YMCHHC HCIIOJIL30BATH CBOMCTBaA U Ppa(pI/IKI/I

OreHKa pe3yIbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4yucie mpodhecCuoHaIbHO
OPUEHTHUPOBAHHBIX ), MPAKTHUECKUX 3aHATHIA,
KOHTPOJIBHBIX Pa0OT, 33/1aHUi SK3aMeHa
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GbyHKUMH A7 pelmieHus  ypaBHEHUH,
HEpPAaBEHCTB M 3aJa4 C [apaMeTpaMy;
n300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH
MHOYECTBA PEIICHUI YPaBHEHUHN, HEPABEHCTB
U UX CUCTEM;

[Py 09. ymeHue cBOOOIHO OIEPHUPOBATH
MOHSATHSIMHU: HIOCJIEIOBATEILHOCTH,
apudmeTruecKas pOTpeccHs,
reoMeTpuyecKasl IpOrpeccHs, OECKOHEYHO
yOBIBaKoOIas TeOMETPUYECKas IMPOrpeccHs;
yYMEHHE 3aJaBaTh IOCIIENIOBATEIILHOCTH, B
TOM YHCIE C TMOMOIIBI0 PEKYPPEHTHBIX

popmyi,

OreHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a7a4 (B TOM 4Hcie Npo(hecCHOHAIbHO
OpPHUEHTUPOBAHHBIX), IPAKTUUYECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHNii IK3aMeHa

[IPy 10. yMmeHue onepupoBaTh MOHATUSIMH:
HENpephIBHOCTh  (PYHKIUH,  aCHUMMTOTHI
rpadpuka (QyHKIMM, TIepBas M BTOpas
MpOU3BOJIHAS (YHKIHUHU, T€OMETPUYECKUI U
¢buznueckuit CMBICII IIPOU3BOAHOM,
nepBooOpa3Hasi, OIpeAeiIeHHbIH HHTEerpa;
YMEHUE HaxOAUTh AaCHUMIITOTHl TIpaduka
(GYHKUIMHU; YMEHHUE BBIYMCIATH MPOU3BOIHBIE
CYMMBI,  INPOU3BEJEHUSA,  YacTHOTO H
KOMIIO3ULIUN (PYHKIMH, HAXOJUTh YpaBHEHHE
KacaTeJlbHOU K rpaduKy QyHKINH;

O1nieHKa pe3yJbTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM yucIiie nmpodeccuoHalbHO
OPUEHTUPOBAHHBIX), MPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHUI IK3aMeHa

[TPy 11. yMeHue omnepupoBaTh MOHATHIMU:
KOMILJIEKCHOE YHCIIO, COTPSIKEHHbBIE
KOMILJICKCHBIE 4YMCJIa, MOJAYJIb U apryMEHT
KOMIUJIEKCHOTO ~ 4ucia, (Gopma  3amucu
KOMIUJIEKCHBIX ~ 4ucel  (reomeTrpuyeckas,
TPUTOHOMETpPUYECKass U anredpanveckas);
YMETb MIPOU3BOIUTH apudmeTnyeckue
NEUCTBUS C  KOMIUIEKCHBIMU  YHCIIAMU;
MIPUBOIUTH IPUMEPBI UCIIOJIb30BaHUS
KOMIIJIEKCHBIX YHCEN,

OneHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3aja4 (B TOM yuciie IpodhecCHOHATBLHO
OpPUEHTUPOBAHHBIX), IPAKTUUECKUX 3aHATHUH,
KOHTPOJIBHBIX paboT, 3aJaHU IK3aMeHa

[Py 12. ymeHue cBOOOJHO OMEPUPOBATH
NOHATUSAMHU:  cpefiHee  apu(METHUYECKOE,
MeaMaHa, HauOojbllee UM HauMEHbIlee
3HAUEHUs, pa3Max, IUCIEPCHs, CTaHJApTHOE
OTKJIOHEHHE  JJIs  ONMCAHHUA  YUCIIOBBIX
JTAHHBIX; YMEHHE UCCIIEI0BATh
CTaTUCTUYECKUE JAHHBIE, B TOM YHUCIE C
IpUMEHEHHEM TIpaduyeckux METOJ0B U
IIEKTPOHHBIX CPEJICTB; rpadudecku
UCCIIeIOBaTh COBMECTHBIE HAOIIOACHUS C
[IOMOIIBI0  JUarpaMM  pacceMBaHUs WU
JIMHEWHOU PErpecCcuu;

OreHka pe3yabTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM 4ucIie mpodeccuoHalIbHO
OPUEHTUPOBAHHBIX), IPAKTUYECKHUX 3aHSATHUH,
KOHTPOJIBHBIX paboT, 3aJaHUI DK3aMeHa

[IPy 13. yMeHue HaxoIuThb BEPOSITHOCTH
COOBITUH C UCHOJNBb30BaHUEM TIpadUUEeCcKUX
METO/IOB; NPUMEHATH Ul pPEIICHUs 3a]ad

OreHka pe3yabTaTOB YCTHBIX OTBETOB, PELICHHUS
3a1a4 (B TOM yHcie Mpo(hecCuOHAIBHO
OPUEHTHUPOBAHHBIX), IPAKTHUECKUX 3aHATHI,
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GopMyNIbI  CIIOKEHHSI W yYMHOXCHHS
BEPOSITHOCTEM, bopmymy IIOJIHOM
BEPOSATHOCTH, bopmymy bepuymm,
KOMOMHATOpHbIE  (GaKkThl U (OPMYIIBI;

OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA;
YMEHHE ONEpUPOBATH MOHATUSAMU: CIydaiHas
BEJIMYMHA, DACIpPEAEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXUAAHUE, IUCIEPCUS WU
CTaHAAPTHOE OTKJIOHECHHE CIIy4aiiHO1
BEJIMYMHBI, (QYHKIMM pacUpelesieHus U
IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTENbHOTO U
HOPMaJbHOTO  paclpeieseHuil;  yMeHHe
HCII0JIb30BATh CBOMCTBA U3YYEHHBIX
pacnpeneneHui  AnsS  pelieHus  3ajad;
3HAKOMCTBO C TOHSATUSIMHU: 3aKOH OOJIBIINX
YKcell, METO/IbI BHIOOPOYHBIX HCCIIEOBAHUII;
YMEHHE NPUBOIUTH MPUMEPHI MPOSBICHUS
3aKOHAa OOJBIIMX YHCET B MPHUPOJHBIX U
OOIIICCTBEHHBIX SBJICHUSIX;

KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

[IPy 14. ymeHue cBOOOJHO OMEPUPOBATH
IIOHATUAMMU: TOYKa, npsimasd, IIJIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, IJIOCKUH Yrod,
JNBYIPaHHBIA  yroJl, TPEXTPaHHBIM  Yro,
nepeceKaromumecs, napasuiesibHble u
CKpEILMBAIOIINECS TMPSMBbIE, MapalljeIbHOCTb
U TEepIeHIUKYISIPHOCTh OpsIMBIX |
IJIOCKOCTEH, yrosl MEXIy HNpSIMBIMU, YroJ
MEXAY NMPSMON U IJIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IMpH
pelleHnHd 3aJad  M3ydyeHHble (aKThl U
TEOPEMbI IUIAHUMETPUU; YMEHHE OICHUBATh
pa3Mepsl OOBEKTOB B OKPYKAIOIIEM MHUPE;
yYMEHHE OTIepUpOBaThH MOHSTUSIMHU:
MHOTOTPAaHHUK, CEYEHHE MHOTOIpaHHUKA,
MIPaBUIIbHBIN MHOTOTPaHHUK, npusma,
MUpaMua, burypa wu MOBEPXHOCTH
BpallleHUs, UWIMHIpP, KOHyc, mmiap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYCa U
UWINHApa,  HapajuieJbHble  OCH WU
OCHOBAaHHWIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepsl, MUIUHApA, KOHYCa;
YMEHHE CTPOUTb CEYEHUE MHOTOTpaHHMKA,
n300paxkaTh MHOTOTPAaHHUKH, (UTYpPBl H
MIOBEPXHOCTH BpAILEHUS, UX CEYECHHS, B TOM
YlClie C TOMOUIBIO DIIEKTPOHHBIX CPENCTB;
YMEHHE IIPUMEHSITh CBOMCTBa
reOMETPUYECKUX (UTYyp, CaMOCTOSITEIBHO
(bopMynUpoBaTh OMpEaeNeHUs] H3y4aeMbIX
¢buryp, BBIABUTATh THIIOTE3bI O CBOWCTBAX U
MIPU3HAKax re€OMETPUYECKHUX buryp,
000CHOBBIBAaTh MJIM ONPOBEPraTh MX; YMEHHE

OneHka pe3ynapTaToOB YCTHBIX OTBETOB, PELICHUS

3az1a4 (B TOM yuciie npodeccuoHalbHO
OPHEHTHPOBAHHBIX), IPAKTHYECKUX 3aHATHH,
KOHTPOJIBHBIX PabOT, 331aHH SK3aMeHa
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NPOBOJIUTH  Kiaccupukamuio  Quryp 1o
Pa3IUYHBIM IpU3HAKAM, BBITIOJIHATh
HEO0XO0IMMBIE JTOTIOJIHUTEIbHBIE TOCTPOCHHUS;

[Py 15. ymeHue cBOOOIHO OIEPHPOBATH
NOHATHAMM:  IUIOIIanb  QUrypsl, 00beM
Gburypel, BeTMYMHA YTJa, PACCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE MEXIY
MPSIMBIMH, PACCTOSIHHE MEX]y TUIOCKOCTSIMH,
wiomans cdepsl, IUIOMAAb [OBEPXHOCTH
MUPaMUBI, TPHU3MBI, KOHYCa, LWJIMHIPA,
o0beM KyOa, MPSIMOYTOJIBHOTO
napajyieNienunena, MUPAMUAIB,  TPU3MBI,
WINHApA, KOHYCa, IIapa; YMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB NMOAOOHBIX PUTYP;

OrieHka pe3yJabTaToOB YCTHBIX OTBETOB, PEIICHUS
3a7a4 (B TOM 4Hcie Npo(hecCHOHAIbHO
OpPHUEHTUPOBAHHBIX), IPAKTUUYECKUX 3aHATUH,
KOHTPOJIBHBIX paboT, 3aJaHNii IK3aMeHa

[IPy 16. ymeHue cBOOOJHO ONEPUPOBATH
IIOHATUAMMU: JBHXKCHUC, HapaHHeHBHBIﬁ
NEpEeHOC, CHMMETpUA Ha IIJNIOCKOCTH W B
MPOCTPAHCTBE, TMOBOPOT, MpeoOpa3oBaHUE
nmonoOus, TmoA0OHBIE  (QUTYPBI, yMEHHUE
pacro3HaBaTh paBHbIC W TOJOOHBIE (DUTYPHI,
B TOM 4YHCJIE B TMpPHPOJE, HCKYCCTBE,
apXHUTEKTYPE; YMEHHUE UCTIOJIh30BaTh
T€OMETPUYECKHE  OTHOIICHHS,  HAXOJUTh
TCOMETPUYCCKUE BEIMYMHBI (JUTMHA, YTOlI,
IIOIIa b, O0BEM) TNpPH PEUICHHHM 3aJad W3
JIPYruX y4eOHBIX MPEIMETOB U M3 PeabHOMN
KHU3HU;

O1ieHKa pe3yJbTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM yucIiie npodeccuoHalbHO
OPUEHTUPOBAHHBIX), MPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX PabOT, 331aHH SK3aMeHa

I[Py 17 ymeHue cBOOOIHO OIEPUPOBATH
HOHATUSAMMU: IPSMOYTOJIbHAs cucrema
KOOpAMHAT, BEKTOpP, KOOPAMHATBI TOYKH,
KOOpAMHATBl BEKTOpa, CyMMa BEKTOPOB,
IIPOU3BEICHHE BEKTOpa Ha YHCJIO,
pas3iiokeHue BeKkTopa Mo 0a3ucy, CKalsipHOe
IIPOU3BEJICHUE, BEKTOPHOE IPOU3BEJCHHUE,
yroi MEXy BEKTOPaMU; yMeHue
HCIO0JIb30BAaTh BEKTOPHBIM M KOOPAMHATHBIN
METOJ JUIsl PELIEHUS TEOMETPUUECKUX 3a/1a4 U
3aJady  JApPYrUX  y4yeOHBIX  NPEAMETOB;
OIEpUPOBATh MOHATHUAMU: MaTpuua 2 X 2 u 3
X 3, OIIpEAETIUTEID MaTpHLIBI,
TE€OMETPUYECKUN CMBICI ONIPEAETIUTENS;

OreHKa pe3y/IbTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM 4yucie mpodhecCuoHaIbHO
OPUEHTHUPOBAHHBIX ), PAKTHUECKUX 3aHATHI,
KOHTPOJIBHBIX Pa0OT, 3a/1aHUi SK3aMeHa
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[Py 18. yMeHue MoJenupoBaTh peajibHbIE
CUTYallMy Ha SI3bIKE MaTEMATHUKH; COCTABIIATH
BBIPAKEHUS, YPABHEHMsSI, HEPABEHCTBA U HX
CUCTEMBI 110 YCIIOBHUIO 3aJlauM, MCCIIEOBATh
IIOCTPOEHHbIE MOJIEIM C MCIOJIb30BAaHUEM
anmapara  anreOpbl,  MHTEPIPETUPOBATH
MIOJTy4EHHBIH pe3yJbTarT; CTPOUTH
MaTeMaTU4YeCKUe MOJEIU C  [OMOIIBIO
F€OMETPUYECKUX  IOHATUH W BEJIHUYMH,
pelarb CBSI3aHHbIE C HUMHU NPAKTUYECKUE
3aJlauM; COCTaBJISTh BEPOSTHOCTHYIO MOJEIb
u MHTEPIPETUPOBATH MOJTyYEHHBIH
pe3ynbTaT; pemarbh MNpUKIaJHble  3a/ladyd
CpEeICTBAaMH MaTeMaTUYECKOTO aHallu3a, B
TOM YHCJIE COLHUAIBHO-?KOHOMUYECKOTO U
(hM3UYECKOTO XapaKTepa;

OneHnka pe3yabTaTOB YCTHBIX OTBETOB, PEILICHUS
3a1a4 (B TOM yHciie Mpo(hecCHOHAIBHO
OpPUEHTUPOBAHHBIX), IPAKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX Pa0oT, 331aHUH SK3aMeHa

[Py 19. ymeHue BbIOMpATH MOAXOIAIINIMA
METOJA JJI peleHus 3aJadyd; MOHUMaHHE
3HAYUMOCTH  MaTeMaTUKM B  HM3yYEHHUH
MPUPOJHBIX U OOIIECTBEHHBIX IMPOLIECCOB U
SIBJICHUN; YMEHHE paclo3HaBaTh MPOSBIICHUE
3aKOHOB MAaTE€MaTHKH B HCKYCCTBE, YMEHHE
NPUBOJUTH  MPUMEPbBl  MaTeMaTUYECKUX
OTKPBITUI POCCHUICKOI u MHPOBOU
MaTeMaTUYeCKON HAYKH.

O1nieHKa pe3yJbTaTOB YCTHBIX OTBETOB, PEIICHUS
3az1a4 (B TOM yucIiie nmpodeccuoHalbHO
OPUEHTUPOBAHHBIX), MPAKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX paboT, 3a1aHnil IK3aMeHa

52



Ipunoxenue 1
IIpumepHas TeMaTHKa MHAMBHUAYAJIbHbBIX IPOCKTOB 110 NPeAMETY

NuauBuayanbHbIA IPOEKT HE MPEAYCMOTPEH yueOHbIM M1aHoM 1o npodeccuu 08.01.28
MacTep OTIENOYHBIX CTPOUTENBHBIX U IEKOPATUBHBIX padoT.
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Ipunoxenue 2

Cunxponusanus odpasoBareabHbIX pe3yiabTaToB ®I'OC COO u ®I'0OC CIIO

HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HanmeHnoBaHMe JTMYHOCTHBIX
pesyabTatos (JIP)
corjacuo ®IroC COO

HaumenoBanmne
MeTtanpeametTubix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

OK 01 Bs16upatsb criocoOsr
perieHus 3a1a4
npodeccuoHaIbHOM
JEATENbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP 25 wuHTepec K pa3IudyHbIM
chepam npodecCuoHATBHON
JeSITeTbHOCTH, yMEHHE
COBEpUIaTh OCO3HAHHBIN BBIOOP
Oynyieit mpodeccun u
peann30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIaHHI,

MP 01 camocTosiTeTbHO
dbopMynupoBarth u
aKTyaJIu3upoBaTh MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
MP 02 ycranaBnmuBaTh
CYIIECTBEHHBINA MPU3HAK WITH
OCHOBAHUS IS CPABHCHWS,
Kiaccuukanuy u 0000IIeHUS;
MP 03 onpenensTs 1enn
JIEATEIILHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUU UX
JIOCTHIKEHHUS;

MP 04 BBISIBIATH
3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBAEMBIX SIBJICHUSX;

OK 02 Hcmonp3oBaTh
COBpPEMCHHBIC CPEACTBA
MOMCKa, aHAJIM3a U
HWHTEpIpeTaIuy HHHOpMaIu
1 “H(POPMAITMOHHBIC
TEXHOJIOTHH 711 BBIIIOIHECHUS
3a/1a4 PO eCCHOHAIBHON
JIEeITEILHOCTH

JIP 34 oco3HaHue IIEHHOCTH
Hay4YHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MIPOCKTHYIO U
HCCIIEI0BATEIIbCKYIO
JESATETbHOCTh MHANBUYATbHO U

B IpyIIIIE.

MP 07 BiazeTh HaBBIKAMU
y4eOHO-HCCIIeI0BATEIbCKON U
MPOEKTHOM IESITEIBbHOCTH,
HaBBIKAMU pa3peIIeHHsI MpooIIeM;
MP 08 crocoOHOCTE U
T'OTOBHOCTB K CAMOCTOSITEIILHOMY
MMOMCKY METOJ/IOB PEIICHUS
MPaKTUYECKUX 3a]1a4,
MIPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;

MP 09 Bimazenue BugaMu
JESTENILHOCTH 110 TIOTYYSHHIO
HOBOTO 3HAHUS, €TI0
WHTEPIIPETAINH,
npeoOpa30BaHUIO U TPUMEHEHHUIO
B Pa3JIMYHBIX y4eOHBIX
CUTYaILUSX, B TOM YUCIIE MPU
CO3/1aHUM Y4EOHBIX U
COLIMAJIbHBIX ITPOEKTOB;

MP 10 popmupoBanre HaydHOTO
THIIA MBIIIICHUS, BIIaJICHHE
Hay4HOU TEPMUHOJIOTHUEH,
KIIFOUEBBIMH TOHSATUSIMHA U
METOJIaMHU;

MP 11 craButh 1 GopMyIupoOBaTh
COOCTBEHHBIC 33/1a4YU B
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumeHnoBaHue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

00pa3oBaTeIbHON EATETLHOCTH
Y KU3HCHHBIX CUTYaIUAX;

MP 12 BBISIBISTH IPUYUHHO-
CJICICTBEHHBIC CBSI3H U
aKTyaJu3upOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJIUTh apIryMEHTHI IS
JI0OKa3aTeIbCTBA CBOMX
YTBEpKJICHHI, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHUS,
MP 13 ananu3zupoBathb
MOJTYYCHHBIC B XOJI€ PEUICHUs
3a/1a4¥ Pe3yJabTaThl, KpUTHICCKU
OIIEHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3MPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

MP 16 ocymecTBiIATH
1eJIeHaIIPaBJICHHbIHN MTOUCK
NepeHoca CpeCTB U Croco00B
JIeHCTBHSI B TPO(PECCHOHAIBHYIO
cpeny;

MP 17 ymeTh epeHOCUTD 3HAHUS
B [TI03HABATEIbHYIO U
MPAKTHUYECKYI0 00JacTH
KHU3HEJCITeNbHOCTH;

MP 18 ymeTs UHTErpUpOBaTh
3HAHUA U3 PA3HBIX IPEIMETHBIX
o0Omacreii;

MP 19 BeIIBHUTATH HOBBIC HUJIEH,
npeiaraTh OpUrMHaIbHbIC
MOJXO/Ibl U PELICHUS;

MP 20 ctaBuTh IpoOIEMBI U
3a[a4u, JOMYyCKAIOIIHe
aNbTepHATUBHBIC PELICHUS;

MP 21 BmazmeTh HaBBIKAMU
noJtydeHus: "HOopMaIuu 13
HMCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIBHO OCYIIECTBIATh
MOMCK, aHAJIU3, CUCTEMAaTU3AIUIO
U MHTEpIIpeTanunio nHopManuu
pa3IMYHbIX BUJOB U (hopM
MPEICTABIICHHUS;

MP 22 co3paBaTh TEKCTHI B
pa3aN4YHbIX (hopMaTax ¢ y4eToM
Ha3Ha4YeHUs HHPOpMAINH U
[[EJIEBOW ayTUTOPUH, BBIOUpPAS
ONTUMAIIEHYIO0 hopmy
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumeHnoBaHue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

MIPE/ICTABJICHUS U BU3YAIM3allUN;
MP 23 ouenuBath
JIOCTOBEPHOCTD, JISTUTUMHOCTD
nH(popMaInu, ee COOTBETCTBUE
MPaBOBBIM U MOPAJILHO-
ATUYECKUM HOpPMaM;

OK 03 INnanupoBaTh U
peann30BhIBATh COOCTBEHHOE
npodecCuoHaNbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
JeATENBHOCTD B
npodeccroHalbHOM cdepe,
WCTIOJIh30BATh 3HAHUS 110
(uHAaHCOBOW T'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

JIP 14 oco3HaHue TUYHOTO
BKJIaJ[a B TIOCTPOCHUE
YCTOMYUBOTO OYAYIIETO;

JIP 16 scTeTryecKkoe OTHOIIICHUE
K MUPY, BKITIOYas 3CTETHKY ObITa,
Hay4YHOTO ¥ TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyJIa U
0OILECTBEHHBIX OTHOIIEHUN;

JIP 20 copMupoBaHHOCTH
3I0POBOTO M O€3011acHOTO 00pasa
KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 3/I0POBBIO;

JIP 24 roTOBHOCTH K aKTUBHOM
JIEeITEIBHOCTH TEXHOJOTHYECKOM
Y COIMAIbHOW HAINPaBJICHHOCTH,
CrOCOOHOCTh UHUIIMUPOBATD,
MJIAHUPOBATh U CAMOCTOSTEIIHHO
BBITIOJTHATH TaKyIO JIESITEIbHOCTD;

JIP 26 TOTOBHOCTH U
CrocoOHOCTh K 00pa30BaHUIO U
caM000pa3oBaHMIO Ha
MPOTSDKCHUH BCEH YKU3HU;

JIP 28 nnanupoBanue u
OCYILECTBJIEHUE ICUCTBUN B
OKpY’KalolleH cpesie Ha OCHOBE
3HaHHU LENEN yCTOUYUBOTO
Pa3BUTHS YEJIOBEYECTBA;

JIP 32 chopMupOBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYKU M OOIECTBEHHON
IIPAKTHKH, OCHOBAHHOT'O Ha
JMajiore KynbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO

MP 26 ocyiiecTBasTh
KOMMYHHUKAIIMHU BO BcexX cepax
JKU3HU;

MP 28 BnazneTs pa3nuyHbIMU
criocobaMu OOIICHHS 1
B3aHMOJICHCTBUS;

MP 29 aprymMeHTHpOBAaHHO BECTH
JIUAJIoT, yMETh CMSTYaTh
KOH(JIUKTHBIE CUTYAIIHH;

MP 30 pa3BepHYTO U JIOTUYHO
W3JIaraTh CBOIO TOUKY 3PEHHS C
HCIIOJIb30BAHNEM SI3BIKOBBIX
CPENCTB;

MP 39 camocrosiTenpHO
COCTABJIATH IIJIaH PELIEHUs
POOJIEMBI C YUETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPENOYTECHUM;
MP 41 pacuiuparb pamku
yueOHOro MpeaMeTa Ha OCHOBE
JIMYHBIX IPEANOYTEHUM;

MP 42 nenatbh 0CO3HAHHBLIN
BBIOOD, apryMEHTUPOBATH €T0,
OpaTh OTBETCTBEHHOCTD 3a
pelieHue;

MP 44 cnioco6cTBOBATH
(GbOpMUPOBAHUIO U TIPOSBICHUIO
LIMPOKOU 3pYIULIUU B Pa3HBIX
0071acTsIX 3HaHUHN, TOCTOSIHHO
MOBBILIATH CBOM
00pa3oBaTeNIbHBINA U KYJIbTYpHBIN
YPOBEHB;
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumeHnoBaHue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

CBOEr0 MECTA B IOJUKYJIBTYPHOM
MHpE;

OK 04 DddexruBnO
B3aMMO/ICMICTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

JIP 06 ymenue
B3aHMMOJICHCTBOBATH C
COUMAIBHBIMA UHCTUTYTaMHU B
COOTBETCTBUU C MX (QYHKIHSIMH H
Ha3HAYCHUECM,;

JIP 34 oco3HaHu€ IEHHOCTH
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MPOCKTHYIO U
HCCIIEI0BATENBCKYIO
NESATETFHOCTh MHANBUYaTbHO U

B rpyIHIIE;

MP 31 noHMMAaTh U UCTIOIH30BATH
MPEUMYIIECTBA KOMaHIHOW U
WHIUBHUIyAIbHOW pPaOOTHI;

MP 32 BeiOupaTh TEMAaTUKYy U
METO/Ibl COBMECTHBIX JICUCTBUM C
Y4€TOM OOIIHUX UHTEPECOB U
BO3MOYHOCTEN KaXJ0T0 YieHa
KOJIJICKTHBA,

MP 33 npunumarts 1enu
COBMECTHOH ACATSIbHOCTH,
OpPraHu30BBIBATH U
KOOPJAUHHUPOBATH JICHCTBUS 110 €€
JIOCTHYKEHHIO: COCTABJISATh TUIaH
JIEMCTBHM, pacIpeaessiTh poiu ¢
Y4€TOM MHEHHI YYaCTHHKOB
00CYXIaTh pe3yabTaThl
COBMECTHOM pabOTHI;

MP 34 oneHuBaTh Ka4eCcTBO
CBOEro BKJIaJ1a U Ka)JI0T0
y4acTHUKA KOMaH[Ibl B OOt
pEe3yNbTAT MO pa3padOTaHHBIM
KPUTEPUSIM;

MP 35 npennaraTh HOBbIE
MIPOEKTHI, OLIECHUBATh UJIEU C
MO3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTHUECKON
3HAYUMOCTH;

MP 36 KoOpaAUHUPOBATH U
BBITIOJTHATH pabOTy B YCIOBUSAX
pealbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

MP 37 ocyiecTBiIATh
MMO3UTUBHOE CTPATErMUECKOE
MOBEJICHUE B Pa3IUYHBIX
CUTYALUSX, IPOSIBIIATH
TBOPUYECTBO M BOOOpaKeHHUE,
OBITh MHUIIMATUBHBIM.

OK 06 IlposiBnsTs
IpaXkIaHCKO-
MaTPUOTUYECKYIO MTO3HUIIHUIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE TOBEJCHHE Ha
OCHOBE TPaTUIIMOHHBIX
00I1eYeTI0BeUECKUX

JIP 01 chopmMupoBaHHOCTH
Ipa)x/1aHCKOM MO3ULIUU
oOyyaromnerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIeHA
pOCCHIfCKOTO OOIIECTBA;

JIP 08 cchopMUpOBaHHOCTD

MP 45 naBatb OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTb KOPPEKTUBBI
B JIeITEJIbHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJILTATOB
LENSM;

MP 46 BmageTh HaBBIKAMH
MO3HABATENBHON pedIeKCUN Kak
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumeHnoBaHue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

LIEHHOCTEN, IPUMEHSATh
CTaHJApPThI
AHTUKOPPYILIUOHHOTO
IIOBEJICHUS

POCCUICKOM I'PaKJaHCKON
UJCHTUYHOCTH, IaTPUOTHU3MA,
YBa)XEHUS K CBOEMY Hapo.y,
YyBCTBA OTBETCTBEHHOCTH IEPE]]
Poaunoii, ropaoctu 3a cBO Kpaw,
cBoI0 PosuHy, cBOM A3BIK U
KYJIbTYpY, IIPOILJIOE U HACTOSIIEE
MHOTOHAIMOHAIBHOTO Hapoa
Poccuu;

OCO3HAHHUS COBEPIIAEMBIX
JICICTBUI W MBICTUTEIIBHBIX
MIPOIIECCOB, UX PE3yJIbTATOB U
OCHOBaHMIA;

MP 47 ucnonp30BaTh NpUEMBI
pedaexcun s OIICHKU
CUTYalluH, BbIOOpa BEPHOTO
penieHus;

MP 49 camoco3Hanus,
BKJIIOYAIOUIETO CIIOCOOHOCTh
MMOHUMATh CBOE AMOIMOHAIILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS
pa3BUTHUS COOCTBEHHOU
ASMOIIMOHAIBHOM cepbl, ObITH
YBEpEHHBIM B ce0e;

MP 50 camoperynupoBaHus,
BKJTFOYAIOIIETO CAMOKOHTPOJIb,
yYMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE
MOBEJICHUE, CIIOCOOHOCTD
aJanTUPOBaThCS K
HMOILIMOHAIBHBIM U3MEHEHUSIM U
MPOSIBIISATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;,

MP 51 BHyTpeHHEN MOTHUBAIUH,
BKJIIOYAIONIEH cTpeMIIeHHE K
JOCTHXKEHUIO SN U yCIEXY,
ONTHUMH3M, HHUIIUATUBHOCTb,
yYMEHHE JeHCTBOBAaTh, UCXOIS U3
CBOUX BO3MOYHOCTEI;

MP 52 sMnatuu, BKIIOYarOeH
CIOCOOHOCTh IOHUMATH
HMOIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YIUTHIBATh €ro Ipu
OCYIIIECTBIICHUN KOMMYHUKAIUH,
CHOCOOHOCTBH K COUYBCTBHIO U
CONIEPEKUBAHUIO;

MP 53 conuaibHBIX HABLIKOB,
BKJIFOYAIOIINX CIOCOOHOCTH
BBICTPanBaTh OTHOILICHUS C
JPYTUMH JIOJbMU, 3200 THUTHCS,
MPOSIBJIATH UHTEPEC U pa3peniaTh
KOH(JTMKTHI;

MP 54 npunumaTts cebs,
MMOHUMAas CBOU HEJOCTATKU U
JIOCTOMHCTBA,;

MP 55 npuHHMAaTh MOTUBBI U
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HaumenoBanue OK, IIK
corjiacio ®IOC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IocC COO

HaumenoBaHmue
MetanpeameTnbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

apryMeHTHI IPYTHUX JIIOACH pu
aHaJIN3€ Pe3yJIbTaTOB
NeSITebHOCTH;

MP 56 npusHaBaTh CBO€ IIPaBO U
MIPaBO JPYTUX JIFOJCH HA OMIMOKH;
MP 57 pa3BuBath CriocOOHOCTH
MOHWMATh MUP C TIO3UIIUU
JIPYTOro 4YeJI0BEKa.
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IIpunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBarebHbIX pe3yabTaToB PI'OC COO (mpeamMeTHBIX) ¢

o0pasoBareabHbIMHU pedyabTaTamu @I'OC CITIO

(mpoeccroHaTbHO-OPUEHTUPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTENbHOIO

npeameta ¢ nmpodeccueii)

HaumeHnoBanue
o0menpodgeccuona
BHBIX JUCIUILIINH C
o0pa3oBaTeIbHBIMH

pe3yJabTatamm,

HMeEIOIMMH

B3aUMOCBS3b C

npeametrabiu OP

HaumeHoBaHue
npodeccuoHaIbLHBIX
moayJeit (MAK) ¢
o0pa3zoBaTe/ibHbIMH
pe3yJabTatamm,

HMEKIUIMMHU B3aUMOCBA3b

¢ npeaMeTHbiMu OP

HaumeHnoBanue
NpeaMeTHBIX
pe3yiabratoB ®I'OC
COO, umemmx
B3auMOCBs3bL ¢ OP
drocC Clio

HaumeHoBanue
pa3aeyioB/TeM U
paboueii nporpamme
1o npeaMeTy

OI1.01 OcHoBBI
CTPOUTEITHEHOTO
YepUCHUS

YMeTh: unuTath
paboune 4YepTexKH,
UHCTPYKIUH,
periamMeHTshl,
TEXHUYECKYIO
JOKYMEHTAIHIO,
yuTaTh paboune
YEepPTEXKH.

3HaTth:

MIpaBUJIa YTCHUS
pabounx uepTexen

T1IM.02. BrmoaHnenue
MOHTa)Xa KapKacHO-
OOIIMBHBIX KOHCTPYKIIHHA
MJIK 02.01 «TexHomorumn
paboT 1Mo BO3BEACHHUH H
OT/EIIKH KapKacHO-
OOIIMBHBIX KOHCTPYKITAN

[1K 2.2 BpIoiHITE pabOThI

10 MOHTaXXy KapKacHO-

OOLIMBHBIX KOHCTPYKLIUN U3

pa3IMYHBIX MaTepUaJIOB
HaBpIku:

BBITIOJTHECHHSI  pabOT IO
YCTPOHCTBY KapKacHO-
OOIIMBHBIX KOHCTPYKIIUH B
COOTBETCTBUH c
UHCTPYKIUSMU U
periiaMeHTaMH.

Ymenusn:

YUTaTh paboyKe YEPTEKHU;
3HaHun:

IpaBuia YTeHUs pabounx
YEePTEKEH;

TIK 2.3 BeinmonHATh
OT/EJIKY KapKacHO-
OOLTUBHBIX KOHCTPYKIIUN
HaBbiku:

BBIIIOJTHECHUS OTICIIKU
KapKacHO-

OOLTUBHBIX KOHCTPYKIIHIA,
YmMmenus:

YUTaTh paboUHe YEPTEKU;

I1P6 01 Biagenue
METOIaMU
JI0Ka3aTebCTB,
QITOPUTMAaMH PEIICHUS
3aj1a4y; yMCHHE
dbopmMynHpoBaTh
OTIpE/ICIICHNUSI, aKCHOMBI
U TEOPEMBI, IPUMECHSThH
UX, TIPOBOJIUTH
JIOKa3aTebHbIC
paccyXJCHHUs B XOJ1e
peIIeHHMs 3a/1a4;

ITP6 06. ymenwue
peaTh TEKCTOBBIE
3aJ]a4yl pa3HbIX TUIIOB
(B TOM uHMcCIIe Ha
NPOIICHTHI, J0JIA U
YacTH, Ha JIBKCHHE,
paboTy, CTOUMOCTb
TOBApOB U YCIIYT,
HAJIOTH, 3a/1a41 U3
obnacTu yrnpaBiIeHHUs
JMYHBIMU
CEMENHBIMHU
duHaHCAMM);
COCTaBIISATh
BBIPKEHUS,
YpaBHEHUS,
HEPaBEHCTBA U UX
CUCTEMBI TI0 YCTIOBUIO
3a/1a4M, UCCIEeI0BATh
MOJIyYEHHOE PEIICHUEe U
OIICHUBATH

Paznen 1. «Pa3Burtue
IIOHSITHS O YHUCIIE»
Tema 1.1. MHoxecTBa

panoHaIbHBIX n
IEUCTBUTEIbHBIX
Yyucen

Paznen 6. «lIpsmbie u
IUIOCKOCTH B
MIPOCTPAHCTBEY

Tema 6.1 B3saumnoe
pacroJioKeHue

MPSIMBIX U TJIOCKOCTEH
Paznen 9. «BekTopsl u

KOOPIUHATHI B
POCTPAHCTBE

Tema 9.1 Bekropsl u
KOOP/IMHATBHI.
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BBITIOJTHATH PEMOHT
KapKacHO-OOIIMBHBIX
KOHCTPYKIMU pa3InYHbIX
reoMeTpUuIecKux hopM;
PUMEHSTH Pa3InIHbIC
CIOCOOBI PEMOHTA
KapKaCHO-0OIIMBHBIX
KOHCTPYKIUI pa3InyHbIX
reoMeTpUIecKux hopm
3HaHuA:

MpaBUJIa YTEHUs pabounx
YEPTEKEH;

crocoObl peMOHTA
KapKacHO-OOIIMBHBIX
KOHCTPYKIUHN Pa3IUYHBIX
FEOMETPUUECKUX (POPM.

PaBI0IO00HOCTh
pE3yJIbTaTOB;

[1P6 09 ymenue
OIepUpOBaTh
HOHATHUSIMU: TOUKa,
npsimMasi, JI0CKOCTb,
IIPOCTPAHCTBO,
JIBYTPaHHBIN yroJl,
CKpellMBaoIINecs
psIMbIE,
NapauleIbHOCTh U
NEePIEeHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEM,
YroJ MeXAy IpSMbIMH,
YTOJI MEXAY IPSIMOM U
IJIOCKOCTBIO, YTOJI
MEX1y IIIOCKOCTSIMH,
paccTosiHre OT TOUKH
JI0 TIIOCKOCTH,
paccTosiHUE MEXTY
MPSIMBIMU, PACCTOSTHHE
MEX/1y IIIOCKOCTSAMU;

[1P6 14 ymenue
MCII0JIb30BaTh IPH
pelIeHny 3a1a4
H3ydeHHBIC (PaKThI U
TEOPEMBI
IUTAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl
00BEKTOB
OKpPY>KaIOILlero MUpa;
yMEHHUE BBIOUPATH

O IXO TSI
W3YYEHHBII METO 1S
pelleHus 3a/1auu,
pacro3HaBaTh
MaTeMaTHYeCKue
(bakTel 1
MaTeMaTHYeCKHe
MOJIETU B IPUPOIHBIX U
00111eCTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE;
YMEHHE MPUBOIUTD
PUMEPBI
MaTeMaTHYEeCKUX
OTKPBITUH POCCUICKON
Y MUPOBOH
MaTeMaTH4eCKOn
HAYKH.

ITPy 01 ymenue

61




OTNIEepPUPOBATH
TOHSITHSIMH:
OIIpEe/IeNIEHUE, AaKCUOMa,
TEOpeMa, CIIEJICTBUE,
CBOICTBO, IPU3HAK,
JI0Ka3aTeNbCTBO,
PaBHOCUJIbHBIE
(bOopMyIUPOBKY;
yMeHUe
dbopMynupoBarth
obpaTtHoe 1
MIPOTUBOTIONIOKHOE
YTBEPKJICHUE,
MIPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEDHI,
HCIIOJIh30BaTh METOJ]
MaTeMaTU4eCKON
WHIYKIIAW; TTPOBOIUTH
JI0Ka3aTeJbHbIE
paccyXJIeHus Mpu
pelIeHuy 3a/1ad,
OIIEHUBATH JIOTUUYECKYIO
MPaBUWJIbHOCTh
pacCyXJIEHU;

[Py 14 ymenue
CBOOOJIHO OTIEpUPOBATH
MNOHATHSIMH: TOYKA,
npsiMasi, MI0CKOCTb,
MPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKHIA
YTOJI, IBYTPaHHBII
YTOJI, TPEXTPaHHBII
yroiu,
nepeceKaronmecs,
napasuieJIbHbIe U
CKpeIlHUBaoIInecs
npsiMbIe,
napauieIbHOCTh U
NEePIEeHIUKYISIPHOCTD
MPSIMBIX U MIJIOCKOCTEH,
YroJI MeXIY IPSIMBIMHU,
YTOJ MEXAY IPSIMOM 1
MJIOCKOCTBIO, YroJl
MEXy MIIOCKOCTSIMU;
YMEHUE UCIOIb30BATh
NP PELLICHUH 3a/1a4
U3yYEHHBIE (PaKThI U
TEOPEMBI
TUTAHUMETPUH; YMCHHE
OLIEHUBATh Pa3MePbI
00BEKTOB B
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OKpYKaIOIIeM MUPE;
YMEHHUE OIEePUPOBAThH
TOHSITHSIMH:
MHOTOTpaHHUK,
ceueHue
MHOTOT'paHHUKA,
IIPaBUJIbHBIN
MHOTOTpaHHUK,
npu3Ma, THpamMuIa,
¢durypa u noBEpXHOCThb
BpAIEHHs], IFITUH/IP,
KOHYC, map, cdepa,
pa3BepTKa
MIOBEPXHOCTH, CEYCHUS
KOHYCa Y IWINHApA,
napaiesbHbIe OCH HITH
OCHOBAHHIO, CEUCHHE
rapa, MioCKOCTh,
Kacarouiascsi cepsl,
IWIMHApA, KOHYCA;
YMEHHUE CTPOUTh
ceueHue
MHOTOTpaHHUKA,
n300paxaTh
MHOTOTPaHHUKH,
(GUTYpBI ¥ TOBEPXHOCTH
BpallleHUs, UX CEUCHUS,
B TOM YHUCIJIE C
MOMOIUIBIO
AJIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSTh
CBOMCTBa
FEOMETPUYECKUX
uryp,
CaMOCTOSITEILHO
dbopMynupoBath
oTpeeNeHus
u3y4aeMbIxX Guryp,
BBIJIBUTATh TUIIOTE3BI O
CBOMCTBaX M MpU3HAKAX
reOMETPUYECKUX
¢buryp, 060CHOBBIBATH
WM OTIPOBEPraTh UX;
yMEHUe MPOBOJUTH
KJ1accupukanuo Guryp
10 Pa3JInYHBIM
MpU3HAKaM, BBITIOTHSITh
HE00X0/IMMBbIe
JIOTIOJTHUTEIIbHBIE
MOCTPOCHHUS;

ITPy 15 ymenue
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CBOOOJHO OIEpUPOBATH
MOHSITHSIMH: TIONIA/Ib
burypsi, 00beM
(burypsl, BeIMunuHa
yIia, pacCTOSIHUE OT
TOYKH JIO TIOCKOCTH,
PACCTOSIHHE MEX Ty
MPSIMBIMHU, PACCTOSTHHE
MEXTy TUTOCKOCTSIMH,
ionaab chepsl,
TUTONIA/b TTOBEPXHOCTH
MTUPAMHJIBI, TTPU3MBI,
KOHYCa, IWINHpA,
00beM Kyo0a,
PSIMOYTOJTBHOTO
napaienenuresa,
MTUPAMHIBI, TTPU3MBI,
IWIAH]IPA, KOHYCA,
nrapa; yMeHue
HAXOJHWTh OTHOIICHHE
00BEMOB TOJOOHBIX
uryp;

[TPy 16 ymenue
CBOOOJTHO OTIEPUPOBATH
TIOHATHUSIMH: IBU)KCHUE,
napasuiebHbIN
NEePEeHOC, CHMMETPUS
Ha IJIOCKOCTHU U B
NIPOCTPAHCTBE,
MIOBOPOT,
npeoOpazoBaHue
noao0us, moa00HbIE
burypsl; yMeHue
pacrio3HaBaTh paBHbIC U
1o100HbIe GUTYPHI, B
TOM YHCJIE B IPUPOJIC,
UCKYCCTBE,
aApXHUTEKTYypE; YMCHHE
UCIIO0JIb30BaTh
reoMeTpHYecKUe
OTHOIICHHUSI, HAXOUTh
reOMeTpHYECKHe
BEJIMYUHBI (JIMHA,
yroJ, mionaab, 00bem)
MIpU PEIICHUH 3a7a4 U3
JIPYrux y4eOHBIX
PEeIMETOB U U3
peaIbHOM KU3HH;

ITPy 17 ymenue
cBOOOJIHO OTIEPHPOBATH
MOHSITHSIMHU:
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IPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT,
BEKTOP, KOOPAUHATbI
TOYKH, KOOPIAUHATHI
BEKTOpa, CyMMa
BEKTOPOB,
IIPOU3BE/IEHUE BEKTOPA
Ha YUCJI0, PA3JI0KEHHE
BEKTOpa 1o 6asucy,
CKaJIsIpHOE
IIPOU3BEICHUE,
BEKTOPHOE
MIPOU3BECHUE, YT O
MEX/1y BEKTOpaMu;
YMEHHE UCII0Ib30BaTh
BEKTOPHBIN U
KOOPJMHATHBIA METOJ
JUISL peIICHUS
F€OMETPUUECKUX 33124
U 3a7a4 JpYrux
yueOHBIX MPEAMETOB;
OTIepUpOBaTh
MOHATUSIMU: MaTpula 2
x2m3x3,
OTIPEICIINTEND
MaTpHIIBI,
reOMETPUYECKUI
CMBICII OTIPEACTIUTENLS;
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