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1. OBIIIAS XAPAKTEPUCTHKA PABOYEM IMPOT'PAMMBI YYEEHOT'O MPEAMETA
OVYIL.12 «<MATEMATHKA»

1.1. MecTo npeamera B CTPYKType 0CHOBHO# 00pa3oBaTe/ibHOI NPorpaMmabi:

VYyeOHblit npeaMer «MarteMaTuka» SIBJISIETCSA 00sA3aTENLHOM YacTblO
obmeoOpa3oBaTeslbHOrO HHKIa O0pa3oBaTeNbHOM mporpaMMmbl B coorBercTBHH ¢ PI'OC
coorserctBur ¢ ®I'OC no cneumansHocTr 20.02.12 Dxomorudeckas 6€30MaCHOCTh NPUPOHBIX
KOMILIEKCOB.

1.2. llesn 1 nJaHupyeMble pe3yJbTaThl 0CBOGHHS YMe0HOro npeamera:

1.2.1. Hear yueOHOro npeamera

Conepxanue nporpammel ydeOHoro npeamera OVIL12  «MaremaTtuka» HampaBl€HO Ha
TOCTIDKEHUE Pe3yJIbTaTOB ee u3ydeHusi B coorBercTBHHU ¢ TpeboBanuamu ®I'OC COO c yuerom
npodeccronanpHol HampaBaeHHocTH @I'OC CIIO.

1.2.2. [lnanupyempie pe3yJbTAThl OCBOCHHs y4eOHOro mpeamMera B ¢ooTBeTcTBHH ¢ PI'OC
CIIO u Ha ocHoBe ®PI'OC COO
Ocoboe 3HaueHNe y4eOHbIH MpeaAMET UMeeT Ipu GopMupoBaHuH U passutud OK



O6mue KoMnereHUNU

ILnanupyemsbie pe3yabTaThbl 00yuenns

Oo6mmue JHCHHIIHHAPHDIE
OK 01 BuiGupars crioco6s! - TOTOBHOCTD K TPYAY, OCO3HAHHE IICHHOCTH MAaCTEPCTBA, TPYAOmoOnce; -BIEAJICTE MCTOAAMH JIOKA3ATCIILCTB, AMMOPHTMAMH PELICHHA 32824, YMCHHE
pemeHMA 3034 - TOTOBHOCTh K AKTHBHOH JCATCIPHOCTH TCXHOJNOTHYECKOH H CONMHANLHOHhOpMY IHPOBATE ONPCACICHNAN, AKCHOMBI H TEOpEMBI, MPHMEHATb HX, IPOBOIAHTD
PO (PeCCHOHATBHOH HANOPABICHHOCTH, CHOCOOHOCTP  HHAIMHMPOBATh,  ILUIAHAPOBATH OKA3ATENLHEIC PACCYK/ACHHAS B XOZIE PELICHHA A1,
EATEIbHOCTH NMPHMECHUTEIBHO  [CAMOCTOSTENHHO BHIMOIHATH TAKYIO ACATCIBHOCTD,
A P ACHTCIE > - YMETD ONICPHPOBATH NOHATHAMH: CTCIICHD YHC/A, IOTapH(M HC/IA;, YMECHHE
[k pazmHBIM KOHTEKCTAM - HHTEPEC K Pa3H4IHBIM chepaM NpodcCCHOHANBHOM ACATEIHOCTH,

OBIa/ICHAE YHABEPCATBHLIME YUeOHBIMH NO3HABATEIHHBIMHA ACHCTBHEAME: [P0 THATE BHFHCTICHHE SHAICHHH H NpeoGpasoBaHHA BHPaXEHHI CO
) Ga30BBIE JTOTHYECKHE ACHCTBHA: CTCNCHAMH H IOTapH(p)MaMH, mpeoOpasoBaHHA APOOHO-PANHOHATNBHBIX

CAMOCTOATCIEHO  (JOPMYIHPOBATP H  AKTYANH3HPOBaTh MPOOIEMY BHIPAKCHHIA,
ACCMATPHBATH €¢ BCECTOPOHHE, - YMETh ONMEPHPOBATH MOHATHAMA: PAIHOHAJILHLIC, HPPAIHOHAILHHIC,

YCTaHABIMBATH CYIICCTBCHHBIH NPH3HAK HIH OCHOBAHHA JUIM CPaBHCHHAfioKa3aTe bHbiE, CTENEHHBIE, TOTAPH(MHIIECKHE, TPHTOHOMETPHYECKHE
cuGuxamm 1 0600meHA; PABHEHHA H HEPABEHCTBA, HX CHCTEMEI,
- ONPEACIATE NCTH ACATCIBHOCTH, 3a1ABATL NAPAMCTPHI H KPHTEPHH HXL yMeTh ONEPHPOBATH NOHATHAMM: (YHKIHA, HEMPEPHBHAA QYHKLHA,

IOCTIDKCHIA, H3BOJHAA, NEPBOOOPa3HAA, ONpPeAeICHHBIH HHTETPAN, YMETh HAXOAHTb
- BBLIB/UITP 3aKOHOMCPHOCTH H IPOTHBOPCYMHA B pacCMaTpHBACMbI H3BOJHBIC SICMCHTAPHBIX (QYHKIUMHi, HCIOJB3Y A CHPABOYHBIC MATCPHAJIBI,
JABJICHHAX, CCICAOBATD B MPOCTCHINHX CITy4aaX PyHKIHH HA MOHOTOHHOCTD, HAXOJHTD

~ BHOCHTh KOPPEKTHBBl B JCATC/BHOCTB, OLCHHBATH COOTBETCTBH
[PE3YIBTATOB LiC/SIM, OUCHHBATH PHCKH MOCICACTBHAM ACATE IBHOCTH,

- Pa3BMBATH KPCATHBHOE MBIIIICHAC IPH PCIICHAN KU3HCHHBIX MPOOIEM
0) 0a30BEIE UCCIICAOBATEILCKUE ACHCTBHA:

- BIAaJCTh HABBIKAMH Y4eOHO-HCCIICIOBATENBCKOH H  NMPOEKTHO! 2 HAXO)KICHHE Ko Y CKo
TeATeIbHOCTH, HABBIKAMH Pa3peIIEHU mpobieM; Ty TH, CKOPOCTH H y CKOPCHHAL,

- BELIBITH NDHUHHHO-CICICTBCHHEIC CBS3H H AKTYaJH3HPOBATh 3ajavy,| YMCTb OTICPHPOBATL NOHATHAMH: pauHORANEHAA dymHKias, nokasarenbHast
BEUIBUTATh THIOTE3y €€  PEIICHHA, HAXOAMTh apryMeHTHl aualDyHKIWA, CrencHHad QyHKUHA, NOTApHOMEIECKAA dyHKImA,

TOKA3aTeNbCTBA CBOMX YTBEPXKIACHMH, 337aBarh NMAPaMETPHl M KPHTEPHH[TPHTOHOMETPHYCCKHE (hyHKUMH, 0OpaTHbIC ()yHKIHH, YMEHHE CTPOHTH rpadHKH
[DEILCHUA, €HHBIX ()yHKLMI, HCTIONb30BATH rPa(HKH NPH HIYYSHHH MPOLECCOB H

- QHATHSHPOBATH MOIYMCHHBIC B XOAC PCIICHUA 3a1aul PeSYJLTATHLpappcymocTel, MPH PELISHHU 334 A3 APYTHX Y4eOHBIX MPEAMETOB H 34134 U3
[KPHTIECKH OLCHHUBATE MX A0CTOBEPHOCTS, NPOTHOSHPOBATD M3MEHEHHE By, it worauy; BLIPKATS (JOPMyTAMH 3ABHCHMOCTH MEJKy BETHHHAML

JILIIAC H HARMEHBIIHE 3HAYCHHA (yHKIHIT; CTPOHTD rpadHKH
HOTO'JICHOB C HCIIOJL30BAHACM ANNAPATA MATEMATHYECKOTO AHANH3A;
HMCHATH IPOH3BOAHYIO IPH PCHICHHH 33424 HA ABHKCHHE, PeIarh
AKTHKO-OPHEHTHPOBAHHBIC 33A4H HA HAHOONBIIHC H HAHMCHBIIHC 3HAUCHHSL,

HOBBIX yCIIOBHIX;
- YMeTh MEPCHOCHTH 3HAHHS B MO3HABATENBHYIO H MPAKTHYECKYI0 06nacts] Y VMETP PELIATD TEKCTOBLIC 3A1AH PasHBIX THIIOB (B TOM “HCIIE HA MPOLICHTE,
DKIT3HE IEATETBHOCTH, IO7IM M YaCTH, HA ABIDKCHHE, paboTy, CTOMMOCTb TOBAPOB H YCIIyT, HAJIOTH,

- YMETh MHTETPHPOBATH 3HAHKA M3 Pa3HBIX MPSAMETHBIX 00IacTel; BanayH u3 06IaCTH YNPABICHHA IMYHEIMA M CEMEHHEIME (DHHAHCAMHE);

- BBUIBMTATh HOBBIC HICH, MPEIATaTh OPUTHHAIBHBIE MOAXOAbl H PEIICHHS; [COCTABNIATh BRIPAYKSHUS, YPABHEHHA, HEPABEHCTBA H MX CHCTEMBI IO YCIIOBHIO
il CIOCOCHOCTh HX HCIONB30BAHMA B MO3HABATENBHOH M COMATBHOHBAmAuM, HCCIIEIOBATH MONYYEHHOE PEICHNE H OLNCHMBATS MPABIONOI0GHOCTS
[IPAKTHKE pe3y IbTATOB,;

- YMETh ONIEPHPOBATH MOHATHAMM: CpeaHee apupMeTHUecKoe, MCIMaHa,




OJIBIIEE ¥ HAUMCHBIICE 3HAYCHHA, Pa3MaX, THCTICPCHS, CTAHAAPTHOS

TKJIOHCHHE YHCJIOBOTO HAO0PA; YMETh H3BICKATH, HHTEPIPETHPOBATh

thopmamnro, mpeacTaBacHHYIO B TA0IMIAX, HA AHArpaMMax, rpaduxax,
OTPAXKAIOMYI0 CBOMCTRA PEaNIbHBIX MPOIICCCOB H ABICHUM; MPSACTABIIATD
adopManmio ¢ moMoOmIBIO TAOAL H AHATPAMM; HCCICAOBATh CTATHCTHYECKHE
NAHALIC, B TOM YACJE C MPUMCHCHHEM TPpaQHICCKHX METOZOB H IIEKTPOHHBIX
CPEICTB;
- YMETh OIICPHPOBATH NOHATHAME: CIIyJAHHBINH ONBIT H CIy4aifHOe COOBITHE,

SATHOCTE CIyJAHHOTO COOBITASA;, YMCHHC BEIMHCIIATD BEPOATHOCTD C

CHONB30BAHHEM IPaQHUCCKAX METOAOB;, HPAMEHATH (JOPMy JIBI CTIOKSHHA H
YMHOKCHAA BEPOATHOCTCH, KOMOMHAaTOpHEIE (pakThl H GOPMYJIBI IPH PELUCHHH
BA/A';, OICHABATE BEPOSTHOCTH PCANIBHBIX COOBITHIA, 3HAKOMCTBO CO
CIIy4aiHBIMHA BEITHYMHAME, YMECHHAEC IPHBOAWTD MPHMEPHI MPOABICHHA 3aKOHA
0OJIBIIAX YACE] B HPHPOAHBIX B 0OIMECTBCHHBIX ABJICHHAX,
- YMETh OIICPHPOBATh MOHATHAMH: TOYKA, IPAMAA, IVIOCKOCTh, MPOCTPAHCTBO,
IBYTDAHHEIH YTOJL, CKPCIMHUBAIOIHECS NPAMBIC, APAUICIBHOCTD H
NEpICH/HKY ISPHOCTE IPAMBIX H IIOCKOCTEH, YTOJl MEXKAY MPAMBIMH, YTOJ
€©KAy IPAMOif H INIOCKOCTHIO, YTOII MEXKAY IUIOCKOCTAMH, PACCTOSHHE OT
TOYKH /0 IUIOCKOCTH, PACCTOAHHAEC MEXKIY NMPAMBIMH, PACCTOAHHE MEKIY
IIIOCKOCTSMM; YMCHHAE HCIIO/Ib30BATH MPH PCIICHHH 33134 H3YUCHHbIC (aKThI H
TeOpeMBbl IUTAHMMETPHH; YMEHHE OLICHHBATH Pa3MEPHI 00BEKTOB OKPYKAIOLIETO
MHDA,;
- YMETb OTIEPHPOBATh MOHATHAMU, MHOTOTPAHHHK, CCUCHHE MHOTOTPAHHHKR,
[ky0, maparIenenunes, npu3Ma, MpaMua, (PUrypa H MOBEPXHOCTh BPAINCHHA,
IMTHHAD, KOHYC, map, cepa, ceucHus (UTYpPHI BPAMCHHS, IJIOCKOCTS,
caromascs c(hepsl, MHHAPA, KOHYCA, IIOMANb IOBEPXHOCTH MTHPAMUIBL,
H3MBL, KOHYCA, IWIAH/APA, II0maas chepsl, 00beM Kyba, mpsSMOYroIbHOTO
paJLICICIHMIIC A, MHPAMU/IEI, IPU3MBL, INUTHHADPA, KOHyCa, mMAapa; YMCHHE
00pakaTh MHOTOTPAHHUKH M IIOBEPXHOCTH BPAMCHHS, HX CCUCHUS OT PYKH, C
MOMOIIBIO YSPTEKHBIX HHCTPYMCHTOB U NICKTPOHHEBIX CPEACTB, YMCHHAC
[PACIIO3HABATh CHMMETPHIO B IIPOCTPAHCTBE; YMCHHE PACTIO3HABATH MPABHIILHBIE
MHOTOTPAHHHKY,
- YMETh OIICPHPOBATH MOHATHAMHE. JBIYKCHHC B IIPOCTPAHCTBE, MOI00HBIC
(bUTypEHI B IPOCTPAHCTBC; HCIIOIB30BATh OTHOMICHAC IUIOMAJICH OBEPXHOCTCH M
06BEMOB MOAOOHBIX (DHTyp MPH PELICHUY 33,
- YMCTh BBIMHACIIATh TCOMCTPHICCKUE BEIMUHHBI (JUIMHA, YTOJL, IJIOMALb, 00BeM,
TLUTOINAbL MOBEPXHOCTH), HCHOMb3Y S H3YUCHHBIC (JOPMYIIBI H METO/BL,
- YMETh OTICPHPOBATh NOHITHAMH: MPAMOYTOJIGHAS CHCTCMA KOOP/IMHAT,







[OOPIHHATBI TOUKH, BEKTOP, KOOPAHHATH BEKTOPA, CKAJMPHOE MPOH3BEICHHE,
yrOJI MEKIy BEKTOPAMH, CyMMa BEKTOPOB, IPOH3IBC/ICHAC BEKTOPA HA MHCJIO,
HAXOJUTH C TIOMOIIBIO H3YICHHBIX (POPMYJI KOOPAMBATH CCPESAMHBI OTPE3Ka,
[PACCTOSHUE MEXKY ABYMA TOUKAMH,
-yMeTh BHIOHPAaTh NOAXOAAINHE H3yYCHHBIH MCTOA JUIA PCIICHAA 330a4H,
[PACTIO3HABATH MATCMATHICCKHC (JAKTH H MATCMATHICCKHAC MOACIH B
[IPHPOJHBIX H OOICCTBCHHKIX ABICHAAX, B HCKYCCTBE, YMCHHE NPABOAMTD
PHMCPEI MATEMATHYCCKHX OTKPLITHH POCCHACKOH H MAPOBOM MATEMATHYECKOH
HAYKH.
-YMETh ONICPHPOBATH NOBSTHAMH: ONPCACIICHAC, AKCAOMA, TCOPEMA, CIICICTBHE,
CBOHCTBO, MPA3HAK, JOKA3ATCILCTEO, PABHOCHIBHELK (DOPMYIHPOBKH, YMCHHE
KhopMy IpOBaTH 0OPATHOE H MPOTHBOLOJIOKHOE YTBEP/KICHAE, IPHBOATD
MPHMEPHI H KOHTPIPHMEPH, HCIIOJB30BaTh MCTOA MATEMATHYCCKOH HH/TyKITHH,
POBOJHTH AOKA3ATCIbHbIC PACCYKACHHAA NPH PEIICHHH 33134, ONCHABATD
TOTHYECKYIO NPABHILHOCTD PACCYKACHHH,
- YMETh ONICPHPOBATH MOHATHAMH. MHOKECTBO, OAMHOXKECTBO, ONCPAIHH HAX
MHOKECTBAMH; YMCHHE HCTIONIB30BATH TCOPETHKO-MHOKCCTBCHHBIH aNmapar 1
OMHCAHMS PEATLHBIX MPOLECCOB H ABJICHAH NPH PCIICHHH 3324, B TOM YHCJIC H3
PYTHX YYCOHBIX MPEAMETOB;
- YMETB ONICPHPOBATH MOHATHAMH: Fpad, CBA3HBI rpad, AepeBo, WHK, rpad Ha
[TOCKOCTH; YMCHHE 331aBaTh H OMHCHIBATL MPad)bl pasIHYHBIMH CIOCOOAMH;
[CTIOB30BATh IPA(hl IIPH PCIICHAH 3a1A',
- YMETBb CBOOOAHO OIEPHPOBATH MOHATHAMH: COUCTAHHC, ICPCCTAHOBKA, YHCJIO
COUETaHMUI, YHCIO MEPECTAHOBOK, OmpOM HEIOTOHA, yMCHHE IPHMCHATH
[KOMOHHATOPHEIE (PAKTHL M PACCYKACHHS A PEIICHHS 32/,
-yMETBb ONICPHPOBATH MOHITHAME: HATYPANBHOC THCIO, UEJIOE YHCIO, OCTATOK MO,
MO Y0, PAIHOHAILHOE “HCJI0, HPPAMHOHANLHOC THCIIO, MHOYKECTBA
aTypPaJbHBIX, HCIBIX, PAHOHANBHBIX, ACHCTBHTCIBHBIX YHCE), yMCHHE
Ecnom,sosarb TIPA3HAKA ACIIAMOCTH, HAMMCHBIIHH OOIIHIi JCTHTEIIb H
HaHMEHbIIEE 00Imee KparHoe, aropaT™ EBKima npu peleHnH 3a5ay,;
BHAKOMCTBO C PA3IYHBIMHA HO3ANHOHHBIMA CHCTEMAMM CUHCJICHHA,
- YMETH CBOOOTHO OIEPHPOBATH MOHATHSMHE: CTENCHD C LEJIBIM MOKA3ATENEM,
[kopeHs HaTypaIBHOM CTCIICHH, CTENCHD C PAIHOHAIBHBIM MOKA3ATE]IEM, CTCIICHD
C ACHCTBHTEIIFHBIM (BEIICCTBEHHBIM) MOKA3ATENEM, JIOrapH(M YHCIA, CHHYC,
OCHHYC H TAHTCHC IPOU3BOJIBHOTO YHCIIA,
YMETh ONICPHPOBATH MOMATHAMH. TOXKACCTBO, TOKICCTBCHHOE
€00pa30BaHNE, YPABHCHHE, HEPABCHCTBO, CHCTEMA YPABHCHHMI H HCPABCHCTB,
ABHOCHJILHOCTh YPABHCHUH, HEPABCHCTB H CHCTEM, PALMOHAJIBHBIE,




MpPALOHANBHBIE, IOKA3ATSIbHEIE, CTEIICHHBIE, JTOTapH(MIecKue,
TPHrOHOMETPHYECKHE YPABHECHUS, HEPABEHCTBA M CHCTEMBI, YMEHHE PEIIATh
yPABHEHHA, HCPABSHCTBA H CHCTEMBI C MOMOLIBIO PA3IHYHBIX PHEMOB; PCLIATH
yPAaBHEHHU:A, HCPABSHCTBA M CHCTEMBEI C ApaMeTPOM; IPHMEHATH Y PABHCHH,
[HHICPABCHCTBA, HX CHCTCMBI A1 PCIICHHUA MAaTSMaTHUICCKHX 3ada4 U 3a1a4 U3
[PA3THYHBIX 001aCTCH HAYKH M PeabHOM JKU3HH,
-yMeTb CBOOOTHO ONIEPHUPOBATE MOHATHAMHE, Ipaduk GyHKIHMH, oOpaTHas
bynkum, koMnosunua QyHxIwmi, tuHeltHA QyHKIMA, KBaOpaTHMHAS (yHKIMMS,
CTeNeHHAsA (DyHKLHA C USIBIM NOKA3ATEIEM, TPHTOHOMETPHMECKHE ()Y HKIHH,
0OpaTHBIC TPHTOHOMETPHYECKHE (DYHKIINM, IIOKA3ATENbHAS H JIOTapH(MHIECKAs
(DYHKIMH; yMEHHE CTPOUTH Ipaduku ¢y HKIMH, BBIIOIHATH MPe0OPa30BaHHA
rpauKoB Py HKIHI,
yMEHHE HCTIONB30BaTh rpaduky QyHKUmMH LI H3yHSHAS MPOLECCOB H
3aBHCHMOCTEH NMPH PEIICHAN 33434 H3 APYTHX YYeOHBIX MPeIMETOB H U3
[PeanbHOM JKH3HM, BRIPAKATh (HOpMyJaMH 3aBHCHMOCTH ME)KIY BETHYHHAMM,
[yMEHHE CBOOOJHO ONEPHPOBATh MOHATHAMH: YETHOCTD ()Y HKLIMH,
ePHOANYHOCTD (DY HKITHM, OTPAHHYEHHOCTD (PYHKIMH, MOHOTOHHOCTD ()Y HKLIHM,
reTpeMyM QyHKIHH, HAHOONBINSE H HAHMCHBINEE 3HAYCHHA PYHKIHH HA
MpOMEKYTKE; YMCHHE IPOBOAMTD HCCJICIOBAHAC (PyHKIHM,
YMEHHE HCIIOIBL30BATh CBOMCTBA H rpadux ¢y BKIHH Ui pemeH A YPABHEHHIA,
HEPABCHCTE U 33434 C APAMETPaMH; H300pakaTh Ha KOOPAHHATHOMH IIOCKOCTH
MHOIKSCTBA PCIICHHH YPABHCHHIH, HEPABEHCTB H HX CHCTEM,
YMETh CBOOOAHO ONICPHPOBATH NMOHATHAMH: TIOC/IEAOBATEILHOCTD,
pHOMETHIECKAA POTPECCHS, TEOMETPHYECKAA MPOTPECCHA, HECKOHEUHO
OBIBAIOMIAA TCOMETPHUESCKAA TPOTPECCHA; YMEHHE 33JaBaTh
OCTICA0BATCIHHOCTH, B TOM HHCJIC ¢ IOMOMIBIO PEKYPPEHTHEIX GopMyIs;
- YMETh OIICpPHPOBATh MOHATHAMH: HENMPEPLIBHOCTD (PYHKIMKA, ACHMITOTH
rpaduka QyHKIHA, ICPBad H BTOPaA NPOH3BOAHAA (Y HKIMHA, reOMETPHICCKHI H]
H3HYCCKHH CMBICI IPOM3BOAHOH, NEPBOOOPA3HAi, ONPEACIICHABIH HHTCIPAT,
MCHHE HAXOJHTh aCHMITTOTHI rpaduka ()Y HKIHH; YMCHHE BHYHACIIATH
H3BOJIHbIC CyMMEI, IPOH3BEACHHA, YACTHOTO H KOMIO3HIHH (by HKIHH,
AXOJHTh YPABHCHHE KACATENbHOH K rpaduky dyHxmum;
MCHHE HCTIONIB30BaTh HPOH3BOJHYIO A1 HCCICAOBARAA (DY HKIAH, /i
AXOKACHHA HAWIYYICTO PCHICHHSA B MPUKJIAAHELX, B TOM YHCJIE COMHATLHO-
KOHOMHYCCKHX H (PH3HYECKAX 3373a4aX, IJIA ONPCACIICHAA CKOPOCTH B
CKOPCHHS; HAXO/IATH IIOMAH H 00BEMBI (PHTYP C IOMOIIBIO HHTEIPAIA,
HBOJHTb IIPHMCPHI MATEMATAIECKOTO MOACIHPOBAHHAA C IOMOIIBIO
(depeHIHATLHBIX yPABHCHHIL,




- YMETh OIICPHPOBATh MOHATHAMH: KOMILIEKCHOE YHCIO, COMPVKCHHbIC
OMILICKCHBIC YHCJIA, MOIY/Ib H PT'YMEHT KOMIUICKCHOTO YHCA, GopMa 3amHCH
Ezomnnexcrmx YHCEell (TCOMETPHYECKAS, TPHTOHOMETPHYECCKAA H
AreOpanueckan); yMETh MPOH3BOAUTH ApH(METHUECKHE ASHCTBHA C
[KOMITEKCHBIME YHCIAMH, IPHBOAMTD MPHMEPHI HCNOTH30BAHHA KOMILICKCHBIX
YHCET,
- YMETb CBOGO/THO ONEPHPOBATb MOHATHAMH: CPSAHEE ApHPMETHUECKOE,
MeIHAHA, HAHOOIbIICE H HANMEHBINICE 3HAYCHHA, Pa3Max, JHCIICPCHA,
CTAHAAPTHOC OTKIIOHCHHC A/ OMHCAHHA YHCJIOBBIX JAHHBIX, YMCHHC
CCNENOBATh CTATHCTHYCCKHE JAHHBIE, B TOM YHCJIE C MPHMECHEHHEM
aHIECKUX METOAOB H YNSKTPOHHBIX CPEACTB, rpadQuyeckd HCCIea0BaTh
OBMECTHbIC HAOMOACHHA C MOMOIIBIO THATPAMM PACCEHBAHHA H JIHHCHHOH
CTPECCHH;
YMETh HAXOHTH BEPOATHOCTH COOBITHI C HCMOJIb30BAHHEM TPadQHICCKuX
€TO/I0B; IPHMCHSTh JUI PEIICHHA 33124 (POPMYJIBI CIIOKCHHSA H YMHOJKCHHS
CPOATHOCTEH, opMyNy NOJIHO#H BEepOATHOCTH, (popMyny bepaynm,
OMOHHATOPHEIC (AKTHI B GOPMYJIBL, OLICHHBATD BEPOATHOCTH PCANBHEIX
COOBITHIL, YMEHHE ONEPHPOBATh MOHATHAMH: Cy4YaiHAA BEHYAHA,
PACIIPEACICHHE BEPOATHOCTEH, MATEMATHYECKOE OXKHAAHHE, THCIICPCHA H
CTAHJAPTHOE OTKIIOHCHHE CIIy4alHOH BeIHYUHBL, ()yHKIHH PACHPCACICHAS H
MJI0THOCTH PABHOMEPHOTO, MOKA3aTEIbHOTO H HOPMAJILHOTO PACTIPCACIICHHI,
yMEHHE HCIIO/TB30BATh CBOMHCTBA H3YUYCHHBIX PacTIpe/IcICH I AA pelleHHA
3313, 3HAKOMCTBO C IMOHATHAMM: 3aKOH OOJIBLIIIX YHCEII, METOABI BBIGOPOYHBIX
CCIC0BAHMIT, YMEHHE IIPHBOAUTH MPHMEPHI IIPOSBICHAS 3aKOHA GOMBIHX
[IMCEIT B IPUPOAHBIX H OOLIECTBEHHBIX ABICHUAX,
- YMETb CBOOOTHO ONEPHPOBATh MOHATHAMY: TOYKA, MPIMA, IIOCKOCTD,
MPOCTPAHCTBO, OTPE3OK, M4, INIOCKHI YTOJI, ABYTPAHHLIA YTOJI, TPEXTPAHHBIH
YTOJI, MEPECCKAOIMECS, NAPAJUICABHEIC H CKPCIIUBAOIHECS MPAMBIC,
MApALICIBHOCTD H MEPTICHIUKY IIPHOCTH MPSMBIX H IIOCKOCTEH, YTIOJ MEXAY
PAMBIMH, YIOJI MEKIY MPAMOM H ITIOCKOCTEIO, YTOJI MEXKAY IIOCKOCTAMH;
[VMCHHE HCTIONTB30BATh MPY PEIICHUH 33/1aY H3YUCHHBIC (PAKTHI H TEOPEMBI
IAHUMETPHHU, YMEHHE OLCHHBATH Pa3sMEPHI 0OBEKTOB B OKPY KAIOILIEM MHpE;
yMCHHE ONICPHPOBATh NOHATHAMH: MHOTOTPAHHHK, CCYCHHE MHOTOTPAHHHKA,
paBUIIBHEL MBEOTOTPAHHHK, MPA3MA, MHPaMHAA, (PArypa H MOBEPXHOCTH
BPAIICHAS, IHIHHAP, KOHYC, MAp, cdepa, pa3BepTKa MOBEPXHOCTH, CCUCHHA
OHYCA H IUIIMHAPA, NAPATVICIILHBIC OCH HIH OCHOBAHHIO, CEYCHHE 1Apa,
0CKOCTb, KACAIOMAACA CEPBI, MHIMH/PA, KOHYCA; YMCHHE CTPOHTD CEUCHHE
HOTOTPAHHHKA, H300pa)kaTh MHOTOTPAHHHUKH, (PUTYpPEI H MOBEPXHOCTH




BPALICHUA, HX CCUCHHS, B TOM YHCJIC C TOMOIIBIO 3JICKTPOHHBIX CPEACTB,
YMEHHE MPHMCHATH CBOWCTBA TCOMETPHUYCCKHX (PUTYP, CAMOCTOATEILHO

(hOPMY AMPOBATH ONPCACIICHHS H3YYACMBIX (PUTYD, BHLIBHIATh THIIOTE3EI O
CBOHCTBAX H MPHU3HAKAX FCOMETPHUCCKHX (Puryp, 000CHOBBIBATH MU
OIMPOBEPTaTh HX, YMCHAC MPOBOAMTD KIACCH(PHKAINIO (DUTYD IO PA3THYHEIM
MPH3HAKAM, BBIIOHATH HCOOXOIMMBIC AOTOIHATEIbHbIEC IIOCTPOCHHUS,

-yMeTh CBOOOIHO ONMECPHPOBATH MOHATHIMH: ILIOMAAb (PUTYPBI, 00beM (PUTYDHI,
BEJIHYMHA YIJIA, PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOAHHE MEXIY
MPAMBIMH, PACCTOSHHE MEXKAY IUIOCKOCTSIMHE, IUIOMAAB C(epBl, IIOMAIb
MOBEPXHOCTH MUPAMHU/IBI, MPU3MbI, KOHYCA, AIHHAPA, 00BeM Ky0a,
MPAMOYTOABHOTO NAPAJUICICIHIICAA, TIAPAMA/IBL, PA3MBL, HIHHAPA, KOHYCA,
Mapa; YMEHAC HAXOJUTh OTHOIICHAC 00BCMOB OJ00HBIX PHIYD;

- yMeTh CBOOOIHO ONCPHPOBATH MOHATHAMH: ABHKCHAC, NAPAJUICIbHBIH
MEPEHOC, CHMMETPHS HA INIOCKOCTH H B IIPOCTPAHCTBE, OBOPOT,
mpcoOpazoBaHAce MOAOOHS, TOA00HDbIC (PATYPEL, YMCHHAE PACIIO3HABATH PABHBIE H
MOJ00HEIC (PHTYPHI, B TOM YHCIC B IPHPOJC, HCKYCCTBE, ADXHTEKTYPE; YMEHHE
MCIOJIE30BATh TCOMCTPHYCCKHAC OTHOMCHHA, HAXOHTh FTeOMETPHYECKHE
BEIIMYMHBI (AJIMHA, YTOJL ILIOIAb, 00beM) IPH PEIICHHH 3334 H3 APYTHX
yUCOHBIX IPEAMETOB H H3 PCATbHOH JKH3HM,

- YMETb CBOOO/THO OIICPHPOBATH MOHATHAMH. MIPAMOYTOJIbHAA CHCTEMA
[KOOPAMHAT, BEKTOP, KOOPAHHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOM3BEACHHE BEKTOPA HA YHCJIO, Pa3jioKCHHE BEKTOpa 1o 6a3ucy,
CKAJIIPHOS IMPOM3BEACHHE, BEKTOPHOE MPOH3BEACHHE, YTONI MCHXJYy BCKTOPAMH,
YMEHME HCTIOIB30BATh BEKTOPHBIH U KOOPAHHATHBIN METO JUIA PESIICHHA
IEOMETPHYECKIX 33134 U 3344 APYTHX YUCOHBIX PEAMETOR; ONEPHPOBATD
MOHATHAMHE; MATpHUA 2X2 U 3X3, ONPEACIIATEIIF MATPHIIbL, TeOMETPHYSCKHH
CMBICT OIPEACTIMTENS;

- YMETh MOJCIIMPOBATh PEAIbHBIC CHTYALMH HA A3bIKE MATEMATHKH,; COCTAaBJIATh
BEIPDKCHHSA, YPABHCHIS, HEPABEHCTBA H HX CHCTEMBI IO YCJIOBHIO 3aJakH,
HCCIIeAOBATh MOCTPOCHHLIE MOACIH C HCMOIb30BAHHEM aNIIapaTa aureGpsl,
MHTEPIPETHPOBATH MOIYUYCHHBIH PE3yIbTaT, CTPOUTh MATEMATHUECKHE MOJETH
C MOMOIIBIO TCOMETPHUCCKUX MOHATHI M BSIHYNH, PELIATh CBA3AHHBIE ¢ HUMH
PAKTHYCCKHE 3aa4H, COCTABJIATh BEPOSTHOCTHYIO MOJETDb H
HHTCPIPETHPOBATH MOIYYCHHBIH PEe3yIbTAT, PEMaTh MPUKIAMHBIC 330241
CPeICTBAMH MaTeMaTHYECKOTO AHAIA3A, B TOM YHCJIC COLHAIBHO-
HYKOHOMHYECKOTO U (PH3HYECKOTO XapaKTepa,

- YMCHHE BHIOHPATh MOAXOAAIHI METOX TS PELUCHHUA 3a0a4H; IIOHAMAHHE
BHAYHMOCTH MAaTEMATHKY B H3YMEHHH MIPHPOJHBIX H 0OIMECTBECHHBIX MPOIICCCOB




SABICHUH, YMCHHAC PACTIO3HABATH NMPOABJICHHE 3AKOHOB MATCMATHKH B
CKyCCTBC, YMCHHC IIPHBOJATH NPHMEPHI MATCMATHYECKHX OTKPHITHH
CCHIICKOH M MAPOBOH MAaTcMaTAHYECKOH HAYKH

OK 02 Hicnonp3oBaTh
COBPEMEHHBIE CPEACTBA MOACKA,
33 H HHTCPIPETALHH

EIE;;‘(-)"])MQHHI/I, H
(hOpPMaLHOHHBIE TCXHOJIOTHH
119 BEIIOJIHCHKA 33034

Mpo(eCCHOHATBHO M
TeATEIBHOCTH

B 06/1aCTH HEHHOCTH HAYYIHOTO MO3HAHHS:
-C(hOPMHPOBAHHOCTP MHPOBO33PCHHA, COOTBETCTBYIOMICTO COBPEMCHHOMY|
YPOBHIO Pa3sBHTHA HAYKH H OOIMCCTBCHHOH NpPAKTHKH, OCHOBAHHOTO HA
Hanore KyJbTyp, CHOCOOCTBYIOMICTO OCO3HAHHIO CBOCTO MECTa
TIOTHKY IbTYPHOM MHPC;

- COBEPLICHCTBOBAHHE A3BIKOBOM H YHTATEIBCKOH KyJIBTYPHL KaK CPEX

YMETh ONCPHPOBATh NOHATHAMH: PALHOHABHAA (QYHKIMA, TOKA3ATEIHHAM
bysxums, CTCIICHHAA (ynkmus, JorapupMHyecKas GyHxmu,
PHTOHOMETPHICCKHE (D HKIHH, OOPATHBIC (PYHKIHH; YMEHHE CTPOHTH TPadHK
u3yueHHbIX QyHKImi, HCNIOB30BATH TPAQHKH HPH H3Y4EHHH MPOLECCOB :]
APABHCHMOCTE}H, NPH PCIICHHH 32124 H3 JPYTHX Y4COHBIX MPEAMETOB H 33134 H3

[B3AMMOZEHCTBHA MEKY TOABMH ¥ TIO3HAHHS MUDA, peanbHOMH JKH3HH, BHIPOKATh GOPMYIAMH 3ABHCHMOCTH MEXKIY BETHUHHAMM,

- OCO3HAHUE LICHHOCTH HAYYHOH ICATCIILHOCTH, TOTOBHOCTh OCYIMICCTBIIATH) YMETh  ONCPHPOBATP  MOHATHAMH.  TOXKACCTBO,  TOXKACCTBCHHOE)
MPOCKTHYI0 M HCCICAOBATENBCKYIO ACATENBHOCTh HEAMBHAYATHHO H BimpeoOpa3’oBaHHE, YPABHCHHE, HEPABEHCTBO, CHCTEMA YPABHCHHH H HEPABEHCTB,
TPYIIIC. . DABHOCHIPHOCTD  YPABHCHHH, HEPAaBCHCTB H  CHCTEM, PalHOHAJbHbIE,
OBn1aJeHIe YHUBEPCATLHBIME YICOHEIMH NO3HABATEIHHEIMH NCHCTBHSME: | PALHOHATEHEE, NOKA3ATEbHBIE, CTEnCHHbIE, NOrapHPMITecKHe,

p) pabora ¢ mEQopMAarmE: HIOHOMETPHYECKHE YDABHCHHA, HEPABEHCTBA M CHCTEMBI, YMEThb peImaTh
)
- BJIAACTP HABBIKAMH ITOJIYy'ICHHI KH(I)OpMaI.II/II/I H3 HCTOYHHUKOB PA3HBD * >y

THIIOB, CAMOCTOSTE/IBHO OCYIIECTBIATH TOKCK, AHANM3, CACTEMATH3amuEo nj) PABHCHHA, HCPABECHCTEA H CHCTEMBI C IOMOMIBIO PA3/IH'HBIX MPHEMOB; PCINATE
MHTCPIPETALIO HHGOPMALIUK Pa3/ITIHBIX BHAOB U (hopM mpeacTapicHus; [YPABHCHHA, HCPABCHCTBA H CHCTCMBI C NAPAMCTPOM; MPHMCHATH YPABHCHMA,
- CO3aBaTh TEKCTHI B PasMdHBIX (POPMATAX C YYETOM HASHAYCHHAHEPABEHCTBA, HX CHCTEMBI A PCHICHHA MATEMATHYCCKHX 33424 H 33124 H3
MH(pOpMALMM H LEJICBOH ay[uTOpuH, BHIOMpAs ONTHMATLHYIO (OPMYpa3mmuHbIX 00NACTEH HAYKH H PCANbHOMH JKHIHH,
[IPCACTAB/ICHIS ¥ BU3YyaIH3AIIH, yMETh CBOGOZHO OMCPHPOBATHL NOHATHAMH: JBIKCHHE, NApaLic/bHBIA
- OLIEHHBATH JOCTOBEPHOCTD, JICTHTHUMHOCTS HHQOPMALIHH, €¢ COOTBETCTBHE EPCHOC, CHMMCTDHA HA TJIOCKOCTH H B AHCTBE, TIOBODOT,

MPABOBBIM M MOPATLHO-3THHYECKHAM HOPMAM; o6 e moa0G o6 i
| HCmOMB30BATL CPEACTBA  MHQOPMAIMOMHEX H  KOMMyHHKAUHOHHB'PCOOPASOBAHHC N0Z0GHA, NOAOOHEIC PHIYPLL, yMeTb pacriosHaBaTh pasHbic
0/I00HEIE (DHTYPHI, B TOM YHCIC B MPHPOAE, HCKYCCTBE, APXHTEKTYPE, YMETH

TEXHOJIOTHit B PCIICHHHA KOTHUTHBHBIX, KOMMYHHKATHBHBIX
OPTaHH3AUHOHHBIX 33424 C COOmoscHHeM TpeOOBaHMi SPrOHOMMKM JHCHONL3OBATL TFCOMCTPHYCCKHC OTHOMICHHA, HAXOJHTL TCOMCTPHYCCKHS
CHHYHAL (JUTHHA, YTON, IIOmAAb, 00B¢M) NPH pEmICHAH 334a4 H3 APYTHX

TEXHUKH O€30MaCHOCTH, THIMEHBI, PpeCypcocOCpe/KCHHA, TPaBOBBIX :
OTHYCCKHUX HOPM, HOPM HH(POPMALIHOHHO# OC30MACHOCTH; yueOHBIX TPEAMETOB H B3 PEANBHOMN JKHIHH
BJaficTh HABBIKAMHM PpAacmO3HABAHHA H 3AIIHTH  HH(OPMALHH,
(hopMALHOHHO I 6€301ACHOCTH JIHMHOCTH
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K 03 ITnanuposars 1
ANH30BBIBATH COOCTBCHHOC
(pecCHOHABHOE H
HOCTHOE Pa3BHTHE,
AIMPHHAMATEILCKY KO
CATCIILHOCTD B
(deccronamsaOl Cepe,
CTIONL30BATh 3HAHUA IO
HHAHCOBOH IPAMOTHOCTH B
PA3TMYHBIX KAZHCHHBIX
CHTY AIAAX

B oGnacra /iy x0BAO-HPABCTBEHHOTO BOCIHTAHMS;

-~ CHOPMHPOBAHHOCTD HPABCTBCHHOTO CO3HAHHSA, ITHYCCKOTO MOBCACHHA,
- CIIOCOOHOCTE OICHHBATH CHTYALMIO H MPHHHMATh OCO3HAHHBIC PCIICHMA,
OPHEHTHPYACh HA MOPANbHO-HPABCTECHHbBIC HOPMBI H IICHHOCTH,

- 0CO3HAHHC JIMHOTO BKJIAJA B MOCTPOCHHE YCTOHUHBOrO Oy AyILEro;

- OTBETCTBCHHOC OTHOMICHHE K CBOHM POAMTEISAM H (WiIM) APYTHM 4iCHA
CEMBH, CO3JAHMIO CCMBH HA OCHOBE OCO3HAHHOTO NPHHATHA LIECHHOCTEH
CeMCHHOH JKA3HA B COOTBETCTBHH C TPAIHLHAMHE HApoI0B Poccum,
OB1aicHAE YHHBEPCALHBIMH PETy M THBHBIMH JEHCTBHAMH:

lp) camoopranmzamus;

- CAMOCTOATENBHO OCYMECTBIATh MNO3HABATC/HHYIO  JCATEJbHOCTD,
[prsBIATE IPOONEMBI, CTaBHTH H (POPMYIHPOBaTH COOCTBEHHEIE 33Ja4M
0Opa30BaTeIbHOK ACATETLHOCTH H HKH3HCHHBIX CHTYALHIX;

- CAMOCTOATCIBHO COCTABIATh IUIAH PCIICHEA NPOONeMBI € Y4ETO!
CIOIMHXCSA PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M IPe AMOYTEHHUIA,
JABATh ONCHKY HOBBIM CHTYALHAM,

nocoOCTBOBaTh (POPMHPOBAHHIO H TMPOABNCHHIO MMPOKOM 3IPYAMLHH B
HBIX 00IACTAX 3HAHMIA, MOCTOAHHO MOBHIATE CBOM 00Pa30BATEIBHEI H

CHOJB30BATh MPHEMBI peIeKCHH A OLCHKH CHTYaIuH, BROOpa BEPHOTO
CILICHY,

- YMCTh OLCHHBATH PHCKH H CBOEBPEMCHHO NPHHAMATL PCHICHAA IO
HIDKCHHIO,

CIEXy, ONTHMH3M, HHHIMATHBHOCTb, YMCHHE JACHCTBOBATDH, HMCXOJA H3
BOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMCH CHOCOOHOCTP TOHHMATH 3MOINHOHANBHOC
OCTOSHHE APYTHX, YYHTHIBATH €r0 MPH OCYMCCTBICHHM KOMMYHHKAIMH,
NMOCOOHOCTD K COYYBCTBHIO H CONICPCIKABAHMIO,

COLHAMBHBIX HABHIKOB, BKIIOYAIOIMX CHOCOOHOCTL BHICTPAHBATE
THOWICHHA C JAPYTHMH JIOABMH, 3a00THTECA, TPOABIATh HHICPSC H|
a3pemaTh KOH(PIMKTH

y6, mapannenenunes, MpH3Ma, MHPaMHAA, GHIypa H MOBCPXHOCTh BPANICHHA,

OOPIMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKANAPHOE MPOH3BEACHHE )

YMETb ONCPHPOBATL NOHATHAMH:
OKA3aTEJIbHBIC, CICHCHHBIC,  JIOTApH(MHYCCKHE,
ABHCHHA H HEPABCHCTBA, HX CHCTEMBI,

YMEThb ONCPHPOBATH MOHATHAMH. MHOTOTPAHHHK, CCUYCHHC MHOTOTPAHHHKA,

PALMOHANbHBIE, HPPALMOHANLHEIC,
TPHTOHOMETPHYECKHE

JMHApP, KOHYC, WIAP, c(epa, Ce4YeHHA (QHIypel BPAMICHHA, IUIOCKOCTD,
caromanca Cepsl, UHIMHApA, KOHYCA, IUIOmMANb NOBSPXHOCTH INHPAMHIBL,
H3MBI, KOHyCa, UHIHHApPA, Wiomams cepsl, 065eM KyOa, MpAMOYTOJIBHOTO
apajicJCNuNea, NMHPaMHAbL, NMPH3MBI, LHIMHIPA, KOHYCa, IApa; YMCHHE
306paskarh MHOTOTPAHHHKH M MOBCPXHOCTH BPAIICHHA, HX CCUCHHA OT PYKH, C
OMOIIBI0 YEPTEXKHBIX HHCTPYMEHTOB H OJICKTPOHHBIX CPEACTB, YMETH
CHO3HABATH CHMMETPHIO B MPOCTPAHCTBE; YMETh PACIO3HABATH MPABHJIBHBIE]
OrOTPAHHHKH,

YMCETh ONCPHPOBATh NOHATHAMH. IPAMOYIOJbHAA CHCTEMA KOOPJWHAT,

TOJ MEXKAy BEKTOPAMH, CYMMa BEKTOPOB, MPOH3BCACHHE BEKTOPA HA YHCNO])
AXOAHTH C MOMOLIBI0 H3YYEHHBIX (OPMYyN KOOPAHHATH CEpPeIHHBI OTPE3KA,)
CCTOSHHE MEXK/Y ABYMS TOUKAMH

OK 04 2ddexTuBHO
3aUMOACHCTBOBATH H paboTaTh
OJLICKTHBE H KOMaHJE

TOBHOCTDb K CAMOPA3BHTHIO, CAMOCTOATCIILHOCTH H CAMOONIPC/ICIICHHIO; |
BIAJICHHE HABBHIKAMH  Y4€OHO-HCCIICIOBATCIBCKOM, NPOEKTHOH
OIMANBHOH JCATCIPHOCTH,

CHHC YHUBEPCAIBHBIMH KOMMY HHKATHBHBIMH JCHCTBHAMH:
COBMCCTHAS ACATEILHOCTD:

IIOHAMATH H HCTIO/Ib30BATH MPEHMYIICCTBA KOMAHIHOH H HHOMBHIY AJILHOH

00T
NPHAAMATL UEJH COBMECTHOH JEATCIBHOCTH, OpPTAaHH30BHIBATh H|

YMHO)KCHHS BCPOATHOCTEH, KOMOHHATOPHBEE (GakThl H GOPMYJIH mpH pelne
BaJa4,
TMy4yaiHbBIME BCJIHYHHAMH, YMCHHC NPHBOAMTH NPHMEPHI MPOABICHHA 3aKOHA

OOPIHHAPOBATH JEHCTBHA MO €€ NOCTIDKEHHIO. COCTABIIATH IJIAH ACHCTBHIL] YMCTh CBOOOJHO ONMEPHPOBATH MOHATHAMH. CTCICHb C LEJBIM NOKA3ATENCM,

YMETh ONCPHPOBATh NMOHATHAMH. CIy“aiiHblii ONBIT M Ciy4aifHoe COOBITHE,
POATHOCTh CIyYalHOrO COOBITHA, yMETb BBHIMHCIATH BEPOATHOCTh
CNIOJIb30BAHAECM TPaQHYCCKHX METONOB; MPHMEHATL (GOPMYNIH CIOXKEHHA :]
ONCHHBATD BEPOATHOCTH PCANLHBIX COOBITHH;, 3HAKOMCTBO CO

JIBITHX YHACCIT B MIPHPOIHBIX H 00mECTBEHHBIX SABJICHHAX
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COBMECTHO PaboTBhI;
KOODAHMHHPOBATh M BHINIONHATE pPaG0Ty B YCIOBHAX PCANBHOIO,
BUPTYATbHOTO ¥ KOMOMHHUPOBAHHOTO B3AHMOACHCTBYS,

CHTY allUAX, IPOSABIIATH TBOPUESCTBO H BOOOpaXKEHHE, ObITh HHHIHATHBHBIM.
OBNIaACHUE YHUBEPCATHHBIMH PETY IATHBHBIMH ACHCTBHAMM:

r) npuHATHE CE0A M APYTHX MoAeiH:

- NPUHMMATh MOTHBBI M ApPTYMEHTH JPYTHX /OACH INpH aHamm3e
[PE3YIIBTATOB ICATCIBHOCTH,

- IPH3HABATH CBOE MPABO H MPABO APYTHX MHOACH HA OLMHOKH;

- pa3BHBATh COCOOHOCTh IOHHMATh MHP € MO3HLMH APYTOTO YeT0BeKa

PACTIPEETATh POJTH C Y4ETOM MHEHHIt YYaCTHHKOB 00CYKIATh Pe3y IbTaThikOPEHb HATYPANLHOM CTENICHH, CTCIICHD C PALMOHAIbHBIM NOKA3aTe/IeM, CTETICHD

~ OCYIICCTB/IITP IIOSHTHBHOC CTPATCTHYCCKOC IOBCACHHC B PA3JIMYHbBIX|

C nefiCTBHTENbHBIM (BSIIECTBEHHBIM) IOKA3aTENIEM, JIOTapH(M uMCna, CHHYC,
[KOCHHYC H TaHIeHC MPOU3BOIBLHOTO YHCIIA,
- YMEThb CBOOOJHO OIICPHPOBaTh MOHATHAMHE: rpaduk ¢yHkuuu, obparHas
byHKuMA, KOMIO3HIws QyHKIWH, uHelHat QyHKLNA, KBAAPATHYHAA (yHKImHS,
cTeneHHAad GYHKUHA C HENBIM MOKA3aTelNeM, TPUTOHOMETPHUYECKHE (yHKuwnw,
0OPaTHBIE TPUTOHOMETPHYECKHE (yHKIMK, OKA3ATeIbHAI U JIorapH(pMutec
(yHKIMH, yMeTb CTpomTh rpadukm (yHKmmii, BBHIOJHATH npeoGpasoBa:lij
rpadukoB yHKIMI,
- yMeTh HCNONB30BaTh rpaQukd (yHKIMH 19 H3YYEHHSA IPOICCCOB
BaBHCHMOCTEH NpH pPELICHMM 33424 M3 JPYTHX Y4YEOHBIX HPCAMCTOB H
peaTbHOI JKH3HH; BBIPAKATH (HOPMyYJIaM¥ 3aBECHAMOCTH ME)KAY BCIHIHHAMM,
- CBOOOJHO OMNEPHPOBATh NMOHATHAMH, YCTHOCTh (PYHKIHH, ICPHOAMIHOCT
(DYHKIMH, OTPAHHYCHHOCTb (P)YHKUMH, MOHOTOHHOCTb (YHKIHMH, IKCTPCMY!
VHKI{HH, HAHOO/IbINEEC H HAHMCHLIICE 3HAYCHHA (PYHKUHH HA TPOMEXKYTKE
€Th MPOBOAMUTH HCCIICAOBAHME (DYHKIMH;
- YMETh HCTIONIb30BaTh CBOHCTBA H rpadgukH (yHKImi A1 pemCHHA YPABHCHHIA,
HCPABCHCTB H 3a7a4 C MAPAMETPAMH; H300paXKaTh HA KOOPAMHATHOH IIOCKOCTH]
MHOXKECTBA pelICHA#H YPABHCHHI, HEPABCHCTB H HX CHCTEM

OK 05 OcyIecTBIATh YCTHYHO H
MICHMEHHYI0 KOMMY HUKAIIMIO Ha
rOCYAapCTBEHHOM SA3BIKE
Poccuiickoit Peaeparuu ¢
y4eTOM 0COOEHHOCTEH
COMUABHOTO U KyJIbTYPHOTO
[KOHTCKCTA

B 001aCTH 3CTETHIECCKOTO BOCMHTAHHA:

- 3CTETUMECKOE OTHOMICHHE K MHPY, BKJIOYas 3CTCTHKY OBITa, HAYYHOIO
TCXHHYECKOTO TBOPYECTBA, CIOPTA, TPYJa H OOmMECTBeHHBIX OTHOMICHHIA,

- COCOOHOCTh BOCHPHHHMATH PA3IHYHBIC BHABI HCKYCCTBA, TPAJHLHH H
TBOPYECTBO CBOET0 W APYrAX HAPOAOB, OIYIATh ASMOLHOHAIBHOE
BO3CHCTBHE HCKYCCTBA,

- yOCKICHHOCTD B 3HAYHMOCTH I IMMHOCTH H OOIECTBa OTCYCCTBEHHOTO)
i MHPOBOrO HCKYCCTBA, 3THHYCCKHX KyJIbTYPHBIX TPAAWIHH H HAPOJHOTO)
TBOPYCCTBA,

- TOTOBHOCTH K CAMOBBIPAKCHHIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMJICHHE
POABIITH KAYECTBA TBOPUYECKOMH JITHOCTH,

OBIACHAC YHUBEPCATBHBIMH KOMMYHHKATHBHBIMH ACHCTBHAMH:

3) 0OImCHMC:

- OCYLIECTBIATH KOMMYHHKAIIMH BO BCEX C(hpepax >KH3HH;

COLUATBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKH KOH()IHKTHEIX CHTYALHil
[ CMATYATH KOH(IHKTEL,

|I3BIKOBBIX CPEOCTB

- pacmo3HaBaTh HEBepOANbHBIC CPCACTBA OOMEHMA, NMOHHMATh 3Haqeune|:‘li‘“<" A0 MNJIOCKOCTH, PACCTOAHHEC MCXKIAY MNPAMBIMH, PAacCTOAHME MEXKAY|

- PA3BEPHYTO M JOTHHO M3IArarh CBOXO TOUKY 3PpCHHA C HCHOJBL30BAHHCMInnaHHMETPHH; yMEHHE OLEHHBATH Pa3MEPhl 00BEKTOB OKPYKAIOMETO MHpA

- yMCTb ONCPHPOBATh NOHATHAMH. CpeIHEE ApHPMETHYECKOE, MCJHAHA,)
JBIICE M HAHMCHBINCE 3HAYCHHA, PasMaxX, JHCNCPCHA, CTAHAAPTHOC
TIJIOHCHHE YHCIOBOTO Ha0Opa; yMEHHE H3BIICKATh, HHTEPNPETHPOBATH
HpopMALMIO, NMPEACTABICHHYI0O B TaONMIAX, HA AMArpaMMax, rpaduxax|
OTPAKAIOLIYIO CBOHCTBA pEANbHLIX HNPOLECCOB H ABICHHI, NpPEACTABIATH
popMamIo ¢ MOMOLIBIO TaOMHI H JHATPAMM; HCCIICAOBATH CTATHCTHUYECKHE
MAHHBIC, B TOM YHCJC ¢ MPHMCHCHHEM TPaQHUCCKHX METOAOB H 3MEKTPOHHBIX
CPCACTB;
- YMETb ONEPHPOBATh NMOHATHAMH: TOYKA, MpAMAfA, MIOCKOCTb, MPOCTPAHCTEO,)
MBYTPAHHBIH  yroji, CKPEMMBAIOMMECS NpAMbIE, NAPALICILHOCTH
MEPNEHIHKY/MPHOCTh MPAMBIX H IUIOCKOCTEH, YroJl MEXIY NpPAMBIMH, YTO.
MEXKAY MPAMOH H IUVIOCKOCTBIO, YIOJd MEXKIY IUIOCKOCTAMH, PacCTOSHHE OT

OCKOCTAMH,
- YMeTh HCTONB30BaTh NMPH PENICHAA 33434 H3YYEHHble (aKThl H TEOPEMBI
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OK 06 TTposBasTE rpakAAHCKO-
MATPHOTHYECKYIO HO3HIIHIO,
NEMOHCTPHPOBATH OCO3HAHHOE
MOBEJCHHE HA OCHOBE
TpaIHLHOHHBIX

TOM YHCJIE C YYETOM
TAPMOHU3ALHH
MCKHAITHOHAIbHBIX H
MEKPEIUTHO3HBIX OTHOIICHUIA,
MPHMEHATD CTAHIAPTHI
AHTHKOPPY MITHOHHOTO
MTOBCOCHHS

00IICHETIOBEYECKHX UEHHOCTEH, B

- 0CO3HAHHE 00Y4AIOIMMHCS POCCHHCKON IPasKJAHCKOM HACHTHYHOCTH,

TyXOBHO-HPABCTBECHHBIX HECHHOCTSH HapoaoB Poccmiickoit ®exaeparm
MCTOPHYECKMX M HANMOHAIBHO-KYJIBTYPHBIX TpagMuUHH, (POPMHPOBAHHE
ICHCTCMBI SHAYAMBIX LCHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
HTHKOPPYNUMOHHOTO MHPOBO33PEHHA, MPABOCO3ZHAHMA, JKOJOTHYCCKOH
YJAETYbI, CIOCOOHOCTH CTABHTD LEMH H CTPOHTH )KH3HEHHBIC TUIAHBI,
YACTH IPAKITAHCKOrO BOCTIHTAHMS.

OCO3HAHHME CBOHX KOHCTHMTYLIHOHHBEIX NpPAaB M OOS3aHHOCTEH, YBaKCHHC
OHA H NPABONOPAIKA;
OPHHATHEC  TPAAMUMOHHLIX  HALMOHANBHBIX, OOMICYEIOBCUCCKHX
MAHMCTHYCCKUX H ACMOKPATHUYECKHX LICHHOCTEH;
- TOTOBHOCTH IIPOTHBOCTOATH HMICOJOTHHM JKCTPEMH3MA, HALHOHAIH3MA,

OPraHu3aL UM M JeTCKO-FOHOIIECKUX OPraHU3AIIAX,

- YMEHHE B3aUMOJCHCTBOBATD C COLMATBHBEIMH  HHCTHTYTAMH

COOTBETCTBHH ¢ MX (DYHKIMAME K HA3HAMESHHEM,

- TOTOBHOCTB K TYMAaHHTapHOM ¥ BOJIOHTEPCKOI ASATEILHOCTH;

MATPHOTHYECKOTO BOCTIUTAHILA,

- chOpMIPOBAHHOCT  POCCHICKOM  IpaKIAHCKOM  HACHTHIHOCTH,

MATPHOTH3MA, YBRKEHHMA K CBOEMY HApOAY, UyBCTBA OTBETCTBEHHOCT.

mepel PoawHOM, TopAocTdH 3a CBOM Kpail, cBOW Pojuny, CBOH s3BIK :I
VIBTY DY, HPOILIOS H HACTOAMEE MHOTOHALMOHALHOTO Hapoxa Poccu,

- LCHHOCTHOC OTHOHMICHHC K rOCYAapPCTBCHHBIM CHMBOJIAM, HCTOPHYCCKOMY

TIPHPOAHOMY HACICAMIO, NAMATHHKAM, TpaJuIHsM HApoJoB Poccuw,

ocTmkeHmIIM POCCHH B HayKe, HCKYCCTBE, CIIOPTC, TCXHOJIOTHAX H TPYAC,

- HOCHHAN YOCKACHHOCTh, TOTOBHOCTh K CIYXKCHHIO B 3ammre OTCUYCCTBA,

TBETCTBCHHOCTH 34 €10 CyA50Y;

CBOCHHBIC OOYJAIOIMAMHACA MEKIIPESAMETHLIC NOHATHA M YHHBCPCAIBLHBIC

yeOHble AeHCTBAA (PEryIATHBHBIC, NO3HABATEILHBIC, KOMMYHHKATHBHBIE),

)

CocOGHOCTh MX HCHONB30BAHHA B IMO3HABATCIBHOW H CONHAIBHO
AKTHKE, TOTOBHOCTh K CaMOCTOATENBHOMY  ILIAHHPOBAHHIO ﬂ
CYIICCTBICHHIO Y4eOHOH  JICATENILHOCTH, OpraHM3alMH  y4eOHOro
OTPYOHHYECCTBA C MNEJArOrHYCCKAMH pa0OTHHKAMH H CBEPCTHHKAMH, K|
YACTHIO B MOCTPOSHUH HHAMBHIYAIBHOM 00pa30BaTeIbHOM TPACKTOPHM;
OBJIAJCHHAC HABEIKAMH Y4eOHO-HCCIEA0BATEIBCKOM, MPOEKTHOM B
OLHAJIBHOM JCATCTEHOCTH

- LEICHANPABICHHOS PA3BUTHC BHYTPCHHEH NMOSHLMM JHMYHOCTH HA OCHOBEKOOPAMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATIPHOE MPOM3BEACHHE,
"[yTOJ MEYKAY BEKTOPaMH, CYMMA BEKTOPOB, MPOH3BEACHHE BCKTOPA HA YHCIIO,

CeHO(OOHH, AMCKPUMUHALMHA TI0 COLUMATBHBIM, PETUTHO3HBIM, pacoBbiM [FEPOTTHOCTD  CIYHAHHOTO COOBITHA, yYMETh BBHIMHCIATH BEPOATHOCTh C
HAIMOHATBHBIM IIPH3HAKAM, [MCIIOJIb30BAHHCM rpa(bnqecmx MCTOIOB, NMPHMCHATH (I)OPMYJ'IBI CJIO)KCHHA
- TOTOBHOCTb BECTH COBMECTHYIO ACATCIBHOCTh B HHTEPECAX TPAKAAHCKOrO[yMHOXKCHHA BEPOATHOCTCH, KOMOHHATOPHBIE (akTH H (GOPMYJIBI NPH pelne
OOLICCTBA, YYACTBOBATH B CAMOYNPABICHHM B OOMIECOOPA3OBATENbHOMBANAY;, ONCHMBATH BCPOATHOCTH PEaNbHBIX  COOBITHIE, 3HAKOMCTBO €O

B'Fonmmx YHCEII B IPAPOJHBIX H OOIIECTBEHHBIX ABJICHHAX

YMETB ONICPHUPOBATE MOHATHAMM: NPAMOYTOJIbHAA CHCTEMAa KOOPAUHAT,

AXOZHTH ¢ IOMOINEIO H3YMEHHEIX (HOPMY T KOOPIMHATHI CEPEIMHBI OTPE3KA,

ACCTOSHHE MEXAY ABYMS TOUKAMH;
-yMETH BBIOHpATh MOAXOMMmuit W3y YCHHBIN METO A/ PEIICHAA 331a4H,
[pPacTO3HABATh MATEMATHYECKHE (DAKTE H MATEMATHICCKHE MOACTH B
MPUPOIHBIX M OOIMECTBSHHBIX SABICHUAX, B HCKYCCTBE; YMCHHE IPHBOUTD
MPUMEPHI MATEMATHICCKUX OTKPHITHH POCCHIICKOM M MAPOBOi MaTEMaTHICCKOM
HAY KH.
- yMETh ONEPHpPOBATh MOHATHAMH: CAYYAMHBIH ONIBIT M CIy4YaiHOE COOBITHE,

CIIy4AHHLIMA BEIHIAHAMH, YMEHHE NMPHBOJHTH NMPHMEPHI MPOABICHHA 3aKOHAY
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OK 07 CozeticrBoBaTh
COXPAHEHHIO OKPYKaromeH
CpeabL, peCypcocOepeiKeHHIO,
MPHMEHATH 3HAHHA 00
M3MCHCHHU KJIMMATa, IPHHIIHITHI
OEPEAUIHBOTO TIPOH3BOACTEA,
hpdexTuBHO AEHCTBOBATE B
MPE3BBIMAHHBIX CHTYaUUAX

- HC IPHHHMATD ACHCTBHA, NPHHOCAINAE BPCSA OKPY KAIOWICH cpese;
- yMeTh NPOTHO3HPOBATL HEONATONPHATHBHIC KOJOTHYECKHE MOCICACTB!

MPCATPHANMACMBIX ACHCTBHIH, IPCAOTBPAIIATD HX,
- PACHIMPHTD ONBIT JCATE/ILHOCTH IKOJNOrHYSCKOH HANPABICHHOCTH;

YMCTh ONECPHPOBATH NOHATHAMH: (YHKUHA, HENpepbiBHAA (yHKLHA)
H3BOJHAA, HCPBOOOPA3HAA, OMPEACICHHBIH HHTETPAN, YMETh HAXOAHTH
HM3BOJMBIC JJICMCHTADHHIX (DYHKUMil, HCHONB3YA CNPABOMHBIC MATCPHAJISL,
| paspada AR pemesns MPOGIICMEL ¢ yUeTOM HMOIOMIAXC CCICAOBATL B MPOCTCHINHX Cly4aAX (QyHKOEH HA M(‘)'HOTOHHOCI‘B, HAXOAHTH
ATEPHATBHBIX H HEMATCPHANBHEIX PECYPCOB; HOOMLIIHC H HAHMCHBIINEG 3HAYeHHA (yBkmmi; crpomts r1paduxH|
OCYIIECTBIATH NCICHANPABICHHKIH NOHCK NEPEHOCA CPEACTB H CHOCOOOBMHOTOWICHOB  C  HCHONB30BAHHEM ANNAPATa MATEMATHYECKOTO AHANH3A]
neiicTBHA B MPO()CCCAOHABHYIO CPET; HMCHATh MPOH3BOAHYIO NPH PCIICHHH 33834 HA JABAKCHHE, PEINATH
- YMCThb IICPCHOCHTH 3HAHHA B TIO3HABATEIBHYIO H NPAKTHYECKYIO 00, 0-OPHCHTHPOBAHHBIC 331a4H HA HAHOO/IBIIHE H HAHMCHBIIHE 3HAUCHHA)
PKI3HCACATC/IBHOCTH, HAXO)KACHHE My TH, CKOPOCTH H YCKOPCHHI,
- MPElAraTh HOBHIE HPOCKTH, OLCHMBATL WICH C TOSHUMH HOBH3HBL! '\ ore oncpHpoBATs MOMATHAMH: NBIKCHHC B NPOCTPaHCTBE, MOAOGHMIC
OPUTHHATTEHOCTH, IIPAKTHYCCKOH 3HAMAMOCTH; .
[ Eman, OTICHEY HOBHIM CHTyATESM, BEOCHTH, KOPDEKTHBH B JATEILHOCT, HMIyPEL B IIPOCTPAHCTBE; HCMOJb30BATE OTHOWICHHE IUIOINAACH NOBEPXHOCTE!
OIICHUBATH COOTBETCTBHE Pe3y IbTATOB IE/IM MOB 110/I00HKIX (DHIYD NPH PEIICHAH 372,
YMCTh BEMHCIATH FCOMECTPHYCCKHE BEJIMMHHBI (I)IMHA, YTOJL, IIOmAnb, 00beM,
OIEA/h HOBCPXHOCTH), HCMONB3YA H3YYCHHBIC (JOPMYJIBI H MCTOXH
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2. CTPYKTYPA H COJIEP)KAHUE YYEBHOT'O IIPEJIMETA

2.1. O6beM y4eGHOro npeamMeTa H BHABI y1eOHOMH paboThI

Bua yueoHoi paGoTni Obvem B
qacax

O6bem 00pa3oBaTeILHOM MPOrpaMMbI y4eGHOTI0 mpeaMeTa 340

B T.4.

OcHoBHoOe coaepxanne 274

BT 4.

Teoperuueckoe obyueHue 216

MPaKTHUECKUE 3aHITHS 58

IpodeccHoHAIbHO-0PHEHTHPOBAHHOE COAepKAHHE (CoaepRaAHUE 56

MNPHUKJIATHOTO MOAY.JIA)

BT. 4..

TeopeTH4eckoe obyueHue 4

MPaKTUUECKHE 3aHATUS 52

MuauBuayaJ bHbli POEKT (Oa/nem)**

ITpomexyrounas arrecranus (3K3amMeH) 10
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2.2. TemaruaecKni JIaH H cojepkanne yuebnoro npeavera OVIL 12 Maremaruka

Koapt
KOMIeTeHU Uit
ma e:z::‘:la}g; CozepiaHHe y4e6HOro Marepaana H opMbl OPTaHH3ALHH AEATENHHOCTH 00y JAIOMMXCS OS;’:;‘;B (l)z)plr:i(mug(;ﬁ:n
CHOCOOCTBYET
3JIEMEHT
_NPOrpaMMbl
1 2 3 4
OcHoBHOE coaepKaHHe
Pasgen 1.
MoBTOopenme kypca 20
MAaTEMATHKH
OCHOBHOI IIKOJIBI
Tema 1.1 CozeprkaHHe Y4COHOTO MATEPHANIA
Llems " 3agauu | Dba30BbIC 3HAHHSA H yMCHHA N0 MATCMATHKS B NPOJ)eCCHOHANIBHOH H B IOBCEIHCBHOM JEATCILHOCTH. OK-01, OK-
MATEMATHKA mpu 2 02, OK-03,
OCBOCHUH OK-04, OK-
CHOENHATBHOCTH 05, OK-06,
Tema 1.2 Cogepxanue YUeOHOTO MaTepHAIA OK-07
Uncna ¥ BeMuCICHMA, | JCHCTBHA HAX IOJIOKHUTSIBHBIMY H OTPHIATCILHEIME YHCTAME, 0OBIKHOBEHHEIME M ACCATHYHBIME APOOAMH.
BoIpakenus u | HeiicTBua co creneHamu, (GopMy ikl COKPAMICHHOTO YMHOKCHHA. 2/4
mpeoOpasoBaHus
Tema 1.3. CogeprkaHHe Y4eOHOTO MATEPHAIA
TeomeTpust Ha | Buasl nIoCKuX Guryp u mx miaomazap. 2/6
TLIOCKOCTH IMpakTHKO-OpHEHTHPOBAHHBIE 33Aa4H B Kypce T€OMETPHH HA IUIOCKOCTH
Tema 1.4 ITpodeccHOHANLHO-0PHEHTHPOBAHHOE COACPXKAHNE (COACPKAHHE NPHKJIAHOTO MOXYJIs)
ITpoueHTHEBIC Ipakriaeckoe 3anarne Ne 1. OnpeaencHue KOHIEHTPALMH PaCTBOPOB 2/8
BBIMHCIICHHS TTpakrideckoe 3anaTHe Ne 2. OnpeneneHne POPMYIH XHMHUECKOTO IEMEHTA, PACUET SKBHBAJICHTA. 2/10
Tema 1.5 CogeprkaHne Y4eOHOTO MATEPHAJIA
VpasreHms u | TIpakradeckoe 3aHATHE Ne 3 JIMHEHHbIE, KBAIPATHEIC, APOOHO-THHEHHBIC YPABHCHHS 2/12
HEepABEHCTBA ITpakrudeckoe 3aHaTHe Ne 4 JIuHeliHble, KBAAPATHEIE, APOOHO-THHEHHBIC HEPABCHCTBA 2/14
Tema 1.6 Vpapucans u | IIpodeccnonansHO-0pHEHTHPOBAHHOE coAeprkanne (coAepKaHHe NPHKIIAIHOTO MOJLYJis)
HePABEHCTBA TIpaxTHucckoe 3aHaTHe Ne 5 HaXoKIcHHE HEH3BECTHOH BEJIMYHHBI C TOMOIIBIO YPABHCHHAA 2/16
TIpakTuaeckoe 3ausTne Ne 6 Haxo)kIeHHe HEH3BECTHOH BEJIMYMHBI C IOMOLBIO Y PABHCHHSA 2/18
Tema 1.7 Concpxanne yueOHOTO MATEPHAJIA
CrocoObI pEHICHHS CHCTCM JIMHCHHBIX ypaBHeHHH. TToHATHA: MAaTpHIa 2X2 M 3X3, onpeAcIHTe b MATPHLIBL 2/20
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Cucremsl ypasuenmii H | Metoa l'aycca. Cacrempl HETHHEHHARIX YPABHEHHMIA 2/22
HEDABEHCTB CHCTEMBI HEPABCHCTB 2/24
Tema 1.8 Coaepxanne yueOHOro MaTepHaIa
BxoaHoii KOHTpPOJIb Boraucnenns 1 npeobpa3oBaHuA. YPaBHCHHS H HCPABSHCTBA. I eoMeTpys HA IIIOCKOCTH

KonTpoannas pabora 2/26
Painen 2 Ilpambie n
IVIOCKOCTH B 26
NPOCTPAHCTBE
Tema 2.1. Coaeprkanue y4eOHOrO MAaTEPHATIA
OcroBHble  moHATHA | 1IpeAMET crepeomeTpur. OCHOBHEIE MOHATHS (TOMKA, HPAMAS, ITOCKOCTb, IPOCTPAHCTBO). OCHOBHBIC AKCHOMEI CTEPEOMETDHH.
CTEPEOMETPHIL. Ilepecexaromuecs, NapaIISIbHBIE M CKPEIIMBAIOIINECA MPAMBIE. [TpU3HAK M CBOMCTBO CKPESITUBAIOIIMXCA NPAMEIX. OCHOBHBIC 2/28
e —. IPOCTPAHCTBEHHEIE (DUTYPHL.
NPAMBIX U IIOCKOCTEH
Tema 2.2 Coaepskanue yueOHOTO MaTepuaia
TTapanie bHOCTh TMapannensHsie npsaMas u TLIOCKOCTS. Onpenenerue, IIpu3nak. CBolicTBa (C X0KA3aTEALCTEOM). [TapasuieIbHBIC IIIOCKOCTH. 2/30
mpaMbx, mpamolt u -Ompeencrme. [pmsnak CpOHCTBA (C JOKA3ATETHCTBOM). , , i,
ILIOCKOCTH, Terpasap u ero 3TIEMEHTBL. Tapannenemunen u ero aneMeHTHL. CBOHCTBA MPOTHBOMOIOKHBIX IPAHEH U AMaroHasieli mapasuie/enunea. 2/32
TOCKOCTEH TTocTpocHue CeHeHMUIA.

Tlpaxtiueckoe 3amaTue Noe 7  PelneHue 3a7ay. 2/34
Tema 2.3, CoaepxaHne yueOHOTO MaTepHana
[Tepnerauky1apeOCTs | [ISPMECHAMKYIAPHEIE MpsAMEle. IlapaniensHele mpAMble, MEPNCHAMKY IAPHbIE K MIOCKOCTH. TIpH3HAK MEpNeH UKy IMPHOCTH HpAMOH H
MPAMBIX, IPAMOH U ILIOCKOCTH. JIOKa3aTenbcTBO. [IEPMEHIMKYNAp M HAKIOHHAA. IlepNEeHOWKYJIpHBIC IUIOCKOCTH. [IpH3HAK NEpHCHIAKYJIAPHOCTH 2/36
IIOCKOCTH, IocKkocTel. JIokazaTeBCcTBO.
IIOCKOCTE PaccrosiHis B mpOCTPAHCTBE
Tema 2.4, Cogepsxanue yueOHOTO MaTepuaa
Teopema 0 Tpex Teopema o Tpex NepPICHANKYIIPaxX. JOKA3aTEIBECTRO. 2/38
NEPICHINKY LTPpAX V1o MexIy NpsAMOlt i IIIOCKOCTRE0. YTOJI MEKAY ILUIOCKOCTAMH 2/40
Tema 2.5, Coxepsxanue yueOHOTO MaTepuaia
INapannenbHsle, ITpakruveckoe 3anaTue Ne 8§  AKCHOMBI CTEPEOMETPHH. 2/42 OK-01, OK-
HCPICHIUKY IPHEIE, Ipakririeckoe 3ansarue No 9 . TlepreHAUKY IIPHOCTH HPSAMOii H MIIOCKOCTH, NAPAJLIEIbHOCTD ABYX MPAMBIX, MEPNECHIMKY APHBIX 2/44 03, OK-04,
;EI:&TII;BNOLWW’I IIOCKOCTH, TIEPIIEHAUKY JIIPHOCTE TIOCKOCTEH OK-07
Tema 2.6. CoaeprxaHne yueOHOTO MaTepHana
Pemenue 3ama4. | PacmonmoskeHue MpAMBIX ¥ ITOCKOCTCH B MPOCTPAHCTBE. [IepmeHaMKY IAPHOCTD H NAPA/UIEALHOCTD MPAMBIX H IJIOCKOCTEHH. 2/46
Ipamele ¥ MIOCKOCTH | CKPEIIMBAIOINHECS IPSIMbIE
B IPOCTPAHCTBE
Pa3zgen 3. 16
Koopannartni |
BEKTOPbI
Tema 3.1 Cozepsxanue yueOHOTO MaTepuaa
JIeKapTOBEI JexapToBbl KOOPTUHATEL B ipocTpaHcTBE. [IpocTeiimme 330941 B KOOPAMHATAX. 2/48
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KOODIHHATEHI B PaccrosHie Mekay ABYMS TOUKAMH, KOOPAMHATHI CEPEAUHEI OTPE3KA 2/50
HPOCTPAHCTBE,
Paccrosrue Mexay
JIBYMS TOUKAMH.
Koopaunats:
CEPEIMHEI OTPEAKA
Cozepxanue yIeOHOTO MaTepHaa
Tema 3.2 Bexrops! B mpocTpaHcTee. CI0KEHUE H BHIMMTAHHE BEKTOPOB. YMHOMKEHHE BEKTOPA HA YMCII0. KOMIUTAHAPHEIC BEKTOPHI. 2/52
Bexropet B | CranxipHOe IPOU3BEACHHE BEKTOPOB. Pa3noskeHHE BEKTOPA IO TPEM HEKOMILIAHAPHLIM BEKTOPaM. KOOpIHHATET BEKTOPA, CKAIIIPHOS 2/54
MPOCTPAHCTEE. MPOU3BEACHHUE BEKTOPOB B KOOPAUHATAX
Vron mexay V1o MeXIy BEKTOPAMH, YTOI MEKIY NPAMOM M IJIOCKOCTBIO, YIOJI MEXKAY IUNIOCKOCTAMH. YpaBHeHHE IIIOCKOCTH. ['eomMerpryeckuii 2/56
BEKTOPAMH. CMBICT ONPEACTIUTENS 2X2
Crassapaoe
MPOH3BEACHHS
BEKTOPOB
IIpodeccrona b HO-OPUEHTHPOBAHHOE COAEPKAHKE (COAEPKAHNE NPHKJIAAHOTO MO1YJIs)
Tema 3.3 TIpakTideckoe 3anaTe No 10 KoopauAaTHAs moCKOCTh. BBMUCACHHE PacCTOAHHH M MIomANeH HA IIOCKOCTH 2/58
Ipaxruko- ITpakrmaeckoe 3ansTre Ne 11 KonmiecTBeHHBIE pacyeThI 2/60
OPHCHTHPOBAHHEIE
3a4a494 HA
KOOpPAMHATHOH
IUIOCKOCTH
Tema 3.4 Cogepaxanme yuebHOTO MaTepuana 0K 01, OK
Pemenne 3anay. JexapToBbl KOOPIHHATEL B IIPOCTPaHCTBE. BekTophl B mpocTpancTse. CoXKeHHE H BHMHTAHHC BEKTOPOB. Y MHOXKCHHE BEKTOPA HA 03, OK 04,
Koopaunats u urcno. KommmaHapHbie BEKTOPEL. CKANAPHOE MPOH3BEACHHE BEKTOPOB. Pa3oeHHE BEKTOPA IO TPCM HCKOMILIAHAPHEIM BEKTOPAM. OK 06, OK 07
BEKTOPHI Ipocreiimue 337341 B KOOpAMHATAaX. KOOPAHHATH BEKTOPA, PACCTOAHHE MEKIY TOMKAMH, KOODXHHATHI CEPETHHEI OTPE3KA, CKANIPHOE
HOPOM3BCACHNC BEKTOPOB B KOOPAHHATAX, YIOJI MEXKAY BSKTOPAMH, YTOJ MEKAY MPAMO#H H IIOCKOCTHIO, YTOJI MGy MIOCKOCTAMM
KourpombHas padoTa 2/62
Pazzaen 4. OcuoBsi
TPHTOHOMETPHH. 36
TpuroHomerpuiecku
€ pynxmyn
Tema 4.1 Cosepxanne yucOHOTO MaTeEpHAIA
Tpuronomerpudcckue | Papmannas mepa yria. [ToBopoT Touks BOKPYT HA4AMA KOOPIHHAT
byHKuHH Onpeaenenue CHHYCA, KOCHHYCA, TAHTCHCA H KOTAHTCHCA, 3HAKH CHHYCa, KOCHHYCA, TAHTEHCA H KOTAHICHCA MO YETBEPTAM. 2/64
MPOHM3BOJILHOIO yIrid, | 3aBHECHMOCTB MEKIY CHHYCOM, KOCHHYCOM, TAHTCHCOM H KOTAHT€HCOM OIHOTO H TOTO XK YIJia
yucna. Pagnannas u
rpagycHas Mcpa yria
Tema 4.2 Coaepxanne yacOHOTO MaTepHala
OcCHOBHBIC TpHroEOMeTpHYCCKHE TOKACCTBA. CHunyC, KOCHHYC, TAHTEHC H KOTAHTCHC YIJIOB OH - 0. 2/66
TPUTOHOMETPHYCCKHC | DOpMYyIbI IpHBCACHHA 2/68
TOXKICCTBA.
DopMy Bl NPHBEACHAS
Tema 4.3 Copepxanvc y4cOHOTO MaTepHana
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Canyc, kocuyc, | Cymma u pasHOCTB CHHYCOB. CyMMa H pasHOCTS KOCHHYCOB. CHHYC M KOCuHyC qBo#HOTO yria. CymMma H pa3HOCTh CHHYCOB, CymMMa 2/70
TAHICHC CyMMBI H 0CTh KOCHHYCOB. CHHYC H KOCHHYC JBOMHOTO yria.
Pa3HOCTH JBYX YIJIOB TTpakriueckoe 3anaTHe Ne 12 TIpeoOpasoBanms CyMMBI TPHTOHOMETPHUCCKHX (hyHKIHI B IPOA3BEACHHE H MPOM3BEACHHS B CyMMy. | 2/72
CHHYC H  KOCHHYC DOopMy IbI TOIOBHHHOTO YIIA.. BEIDAKEHHE TPHTOHOMETPHUYECKHX (DYHKIHIi Yepe3 TAHTEHC NMOJIOBAHHOTO APTYMEHTA, 2/74
JIBOFHOTO yria. IpaxrEueckoe 3anatne Ne 13 IIpeobpasoBanms mpocTeHIIMX TPHTOHOMETPHYCCKAX BHIPAKCHHI 2/76
DopMy b1
MOJIOBHHHOTO YIJIa
Tema 4.4 Conepxanne yue6HOTO MaTepHana
OyHKUHH, HX Obnacrs onpeneICHHA H MHOKECTBO 3HAYCHHH (yraKmmit. USTHOCTD, HEUETHOCTD, IEPHOAMIHOCTS QyHKUMI. COCOOBI 3a1aHHA 2/78
cBoiicTBa. Crioco6n Gy sxupit
3agaHusa PyHKIHiT
Tema 4.5 Conepxanne yue6HOTO MaTepHana
TpuronoMerpuyeckne | OOIACTH ONPEACICHHA H MBOXKECTBO SHAYCHHH TPHTOHOMETPHYICCKHX (hy HKImit. YETHOCTB, HEUETHOCTD, IEPHOAUMHOCTD 2/80
(yHKIMH, HX cBOficTBa | TPHTOHOMETPHYCCKUX (yHKkuwmi. CBOHCTBA U rpadukn GyHKIEA y = COS X, y = Sin X, y = g X, y = ctg X.
H rpadHKH
TeMma 4.6 Copeprxanue yacOHOTO MaTrepHaia
Ipeobpa3oBaHue Cixarne ¥ pacTsLKeHHE IpadHKOB TPHTOHOMETPHUCCKHEX (Y HKIMiA. 2/82
rpaduxos Ipeobpa3oparne rpaQHKOB TPHIOHOMETPIHUECKHX (yHKIpmii
TPUTOHOMETPHYECKUX
(yHsxup
TeMma 4.7 IIpodeccnonabHO-0PHEHTHPOBAHHOE COAEPKAHNE (CO/IEPIKAHNE NPHKJIANHOTO MOAYJIN)
Ormucanme Ilpaxrmdeckoe 3anaTue Ne 14 OnucaHue KpHBOH THTPOBAHKA C OMOLIBIO TPA(YHKOB (PYHKIMIA, 2/84
HMPOM3BOACTBCHHBIX Ilpaxrmdeckoe 3anatue Ne 15 TlocTpoeHHE KPUBOH THTPOBAHHS 2/86
IPOLIECCOB €
TOMOIIBIO IPahHKOB
thyHxuwi
Cozepsxanue yIeOHOTO MaTcpuaia
Tema 4.8 O6partHbic TPHTOHOMETpHHECKHE (y HKIH. VX CBOHMCTBA U rpaduxm 2/88
OO6paTHEIe
TPHTOHOMETPHYECKHC
(GYHKIMH
TeMma 4.9 Coaeprkanuc y1e0HOTO MaTcpuama
TpHrOHOMETPHUECKHE | VpaBHEHHC COS X = a. Y PABHCHHE SIN X = 4. Y PABHCHHE tgx=a,clgx=a. 2/90
?{gaBHeHWI " TIpaKTHdeCKoe 3aHATHE Nel6  PEIIEHHE TPHTOHOMETPHYECKHX YPABHEHHHA OCHOBHBIX THIOB: IPOCTCHIINE TPHIOHOMETPHUCCKHE 2/92
PaBEeHCTBA VDABHEHHA
IMpaxreeckoe 3anarne Nel7  PemieHHe TPHTOHOMETPHYECKHX YPABHCHAN OCHOBHBIX THIIOB. CBOJAIIACCS K KBAAPATHDBIM, 2/94
OJHOPOIHEIC. OK 01, OK
TTpoCTeRIIIe TPHIOHOMETPHUECCKHE HEPABEHCTRA 2/96 02, OK 03,
Tema 4.10 Cogeprxanne y1eOHOTO MaTepHana OK 05, 0K 07
CucreMbl CHCTeMBI IPOCTEHIIAX TPHIOHOMETPHYECKHX Y PABHCHHAM 2/98
TPHTOHOMETPHYCCKHX
YPaBHECHHH
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Pa3nen S. 8
KoMiiekcnnie 1ucia
Tema 5.1 Coaepixanue y4eGHOro MaTepuaia
KoMmiekcHEIC yuCaa Ilonarne xoMmuekcHOro uyucna. CONmpsKCHHbIE KOMILICKCHBIC YHCIIA, MOAYJh H apryMEHT KOMILICKCHoro umcia. Dopma sammcu | 2/100
KOMITICKCHOTO YHCAA (TCOMETPHUCCKAsA, TPHTOHOMCTPHNECCKA, aareOpanmiccKas).
Apupmernueckue AeHCTBHA ¢ KOMIUIEKCHBIMH YHCIAMH 2/102
Tema 5.2 CogaeprxaHue y4eOHOTO MaTepHana
IIpumencHue ITpakruueckoe 3auaTue Nel8  BrImogHEHHE PacueToB C MOMOIIBI) KOMIUIEKCHBIX YHCEIL 2/104
KOMIUIEKCHBIX “HCCI | Tnaxryyeckoe 3aHaTue Ne 19 TIpHMEPHI HCTIOMB30BAHHA KOMIUIEKCHBIX YHCE 2/106
Pasge 6.
IIpou3BoguHast
dbynxnun, ee
NPUMEHEHHE 38
Tema 6.1 Copeprxanue y4eGHOTO MaTepHaIa
TTorarue OnpeneneHne YHCIOBOH NOCNEAOBATEBHOCTH H COCOOH! e¢ 3aaanus. CBONCTBA YHCIOBEIX NOCISAOBaTeIbHOCTER. Onpencncnne 2/108
TIPOM3BOHOM. npejena NocaeAOBATEIILHOCTH. BprdMCIeHHE npeaenos nocaenosarenbHocTeii. [Ipenen ¢ynxuun Ha GeckoneunoctTn. Ipeaen dynxunu
B TOUKe. [Ipupamenne aprymenra. Ipupamenue ¢ynxmun. 3anaun, NPHBOAAINHE K MOHATHIO MPOH3BOAHOI. OnpeacncHne
TIPOM3BOJHOH. ANTOPHTM OTBICKAHMA MPOH3BOIHOH
Tema 6.2 Qopmymt u | Cozepxanue yye6HOro MaTepHana
TIPaBUIA OopMy s TH(DEPSHIMPOBAHMS. 2/110
guhdepermmpoBarus | GopMyisl mudhepeHIMPOBAHHAL. 2/112
IIpousBoarbIe CyMMBI, | IIpaBuia updepeHTmpoBanns 2/114
pasHoCTH
TPOM3BEACHHUA,
YACTHOTO
Tema 6.3 Conepxanue yueGHOTO MaTepHana
ITpou3BoaHbIE OmnpeneneHue c10xHOM (yHKUHH. [TPOM3BOAHAT CII0KHOM yHKIHH 2/116 OK-01, OK-
TPUTOHOMETPHIECKUX | OmpeneneHue C0KHOMH (y HKLHH. [IPOM3BOHAS CIOKHOMN ()Y HKIHH 2/118 02, OK-03,
%%?;g:f A TIpOHM3BOIHAA TPHIOHOMCTPHYECKHX (D HKIIHH., 2/120 0015@‘3‘1(_0016('
CIIOKHOM (DYHKIHH OK-07
Tema 6.4 Coaepixanue y4eOHOTO MATCpHATA
Iowsrre 0 INonsrre HenpepsisHOH (yrkuun. CBONHCTBA HEMpephBHOH (yHKIHH. CBA3Bb MEKAY HEMPEPHIBHOCTBIO H AU (HEPEHLHPY EMOCTBIO 2/122
HENPEPBLIBHOCTH (yHKIME B TOUKE. ANTOPUTM PEIIECHHS HEPABEHCTB METO0M HHTEPBAJIOB
¢yrxomm. Metox
HHTEPBANIOB
Tema 6.5 CogepxxaHue y4eOHOro MaTepHaIa
I'eomeTpryeckuii T'eoMETPHYECKUI CMBICT POM3BOAHOH (hy HKITHHM — YII0BO# KO3 HIMEHT KacaTeabHOM K rpaduKy QYHKLMH B TOUKe. YpaBHEHHE 2/124
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CMBICJI IPOH3BOAHOI

KacaTebHOM K rpaduKky GyHKIHH.

AJTOpHTM COCTABJICHHS YPAaBHEHHS KACATCIIBHOM K rpaduky dyrrmm y=f(x) 2/126
Tema 6.6 Coaepskanne YIeOHOTO MaTepHAIA
DuU3HIECKUI CMBICT IIpakTrucckoe 3amarue Ne 20 Dm3mdeckmit (MEXaBMHCCKHM) CMBICI MPOM3BOHOM — MTHOBEHHAS CKOPOCTh B MOMCHT BPEMEHH t: V =
NPOU3BOJHOM B S’ (1)
npoeCCHOHATBHBIX
337a4ax
Tema 6.7 Coaepxanue y4eGHOro MaTepHaia
MoHOTOHHOCTS Bo3spacranme u yOsIBaHHE Gy HKIMH, COOTBETCTBHE BO3PACTAHH H YOBIBAHHA (DYHKIME 3HAKY NPOH3BOAHOM. [ToHATHE MPOH3BOAHOM 2/128
¢yHxumm. Touxu BBICIIETO TIOPAIKA, COOTBETCTBHE 3HAKA BTOPOM IIPOM3BOAHOM BHITYKJIOCTH (BOTHYTOCTH) ()YHKIMH HA OTPE3KE.
SKCTpEMyMa 3amayum HA MAKCHMYM M MHHHMYM. [TOHATHE aCHMIITOTHI, CIOCOOBI X ONPEACICHASI. AITOPHTM HCCACAOBAHHA (DYHKIUMH H MOCTpoeHu | 2/130

¢e rpaduka ¢ HOMOIIbIO MPOH3BOJHOH. JIpobHO-ImHEHHAS GYHKIHS
Tema 6.8 Cozepxanue y4eGHOr0 MaTepHaa
I/Iccnez:o;aHHe HccnegoBanue GyHKIMH HA MOHOTOHHOCTD 2/132

HKUHIH 1
ggcrﬁ)enne CpAbHKOB TTocTpoenue rpaduKos, 2/134
Tema 6.9 Haubommee | Coneprxanue yueGHOr0 MaTepuana
U HAMMCHBIIICS HaxosxaeHue HauGO/bIIETO X HAMMEHBILIETO 3HAYCHUM ()Y HKIMM, HOCTpOeHHE rPadQHKOB MEOTOUWICHOB C HCIO/IB30BAHHEM ANMAPaTa 2/136
SHAMEHI (y HKIMI MATEMATHHYECKOTO aHAT3a
Tema 6.10 IIpodeccroHATLHO-0PNEHTHPOBAHHOE COAEPKAHNE (COJEPKAHNE MPUKJIATHOT0 MOAYJISA)
Haxoxnenue Ipakryrieckoe sanaTue Ne2l OmpexencHue CKOPOCTH H3MEHCHHA (DH3HUCCKHX MAPAMETPOB B 3ABHCHMOCTH OT BPEMEHH. 2/138
ONTHMA/IEHOTO TTpakTiyeckoe 3auaTve Ne 22 OmnpecIcHHE MTHOBEHHOM CKOPOCTH M YCKOPEHHA MATEPHANLHON TOYKH B 3aBHCHMOCTH OT BpeMEHH. | 2/140
ﬁgﬁ'g&iﬁa ¢ TIpaKTHYECKOe 3aHATHE Ne 23 HaXO)KICHHE HAHGOMBIICTO H HAMMEHBINETO HEOGXOAHMOTO NAPAMETPA LIS PEMICHHA 3ANAUH. 2/142
TIPOM3BOJHOM B
IPAKTHYECKHX 33434aX
Tema 6.11 Cozepaxanue yaeOHOTO MaTepHAIa 2/144
Pemenne 3anay. Gopmym1 u mpasmia guddepenmuposanns. Uccncmosanme (PYHKUHH ¢ nomompio mpomzsommoid. HanGombliee m HamMenbinee
gggﬁi;mézﬂ 3HAYCHHSA (YHKIIH
npnMeHefme KourpomsHas pacota
Pasnen 7.
MHororpannuku u 42
TEJIA BPAIECHUA
Tema 7.1 ConepxaHue yueOHOro Mateprana
Bepmmnei, peopa, IonsTue MHOrorpannnka. Ero sneMeHTH: Bepmmusl, peOpa, rpand. JJuaronams. Ceucnue. BoomyKibic H HEBBITY KJIbie MHOTOTPAHHAKHA 2/146
I'PaHH MHOTOTPAHHMKA
Tema 7.2 ConepxaHue yueOHOro MaTcprana
ITpusma, ec Tonsrrue npu3Mel. Ee ocHoanms 1 60koBbic rpand. Bricota mpusmbl. [TpsMan u makionnas npusma. [ipasumsHas npusma. Ee ceuenme | 2/148 OK-01, OK-
COCTABIAIONIME, 02, OK-03,
ceuenuc. [Ipaman u OK-04, OK-
TPABAJILHAS MPH3MBbI 05, OK-06,
Tema 7.3 CozeprkaHie Y4eOGHOTO MATEpHAA OK-07
lélapamlenengmen, Ky0. | INapannenenunen, cBOMCTEA MPAMOYTOILHOTO MApaJLIcenaneaa, Kyb. CeucnHe Ky6a, NApAJUICNCIIANCAA 2/150
eueHnc KyOa,

napannengymena
Tema 7.4 ConepxaHue yueOHOTO MaTepHama
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[Tupamuna, ee TMupamuza u ee dmemMenTsl, Ceuenue mupamuapl, [TpapusHas nupaMuaa. YceueHHasd MHpaMAaa 2/152

COCTABJLTIOIINE,

ceucHue. [IpaBuibHas

mUpaMHuIa. Y CEICHHA

MHpaMHIa

Tema 7.5 Conepxanne yueOHOTO MaTepHama

BoKoBas 1 NO/HAA TInomaas GOKOBOH H NOJHOH IOBCPXHOCTH MPH3MBL, ITHPAMH/IH! 2/154

TIOBEPXHOCTb MPH3MBI,

IHPaMHABI

Tema 7.6 CoaepkaHue y4eOHOTO MaTepHAIA

Cummerpus B xy6e, CHMMeETPHA OTHOCHTEIBHO TOYKH, IPAMO#, miockocTr. CAamMmerpii B Ky0e, mapaieienune e, npu3mMe, MIpaMuIe 2/156

napajieyienuneae,

MpPH3ME, MHPAMHIE

Tema 7.7 boxopaa u | MpogeCCHOHAILHO-OPHEHTHPOBAHHOE Co/iepkanne (CoaepKaHiue MPHKIAHOr0 MOIYJIst)

MOJTHAA TOBEPXHOCTh TpakTtiueckoe 3amarne Ne 24 BrrucicHue OOKOROM IUIONIAAM MOBEPXHOCTH KOMOHHHPOBAHHBIX TCOMETPUUSCKHX TEN 2/158
ITpakTuueckoe 3anarie Ne25 24 BoumcicHHE MOMHOH IUIOMAAM MOBEPXHOCTH KOMOHHHPOBAHHBIX TEOMETPHUCCKHX TENA 2/160
ITpakTrueckoe 3anarie Ne 26 BrruCICHHEC MOMHOM IIOIIAMA MOBEPXHOCTH KOMOHHHPOBAHHBIX TCOMETPHYECKHX TEI 2/162

Tema 7.8 CogepixaHue yueOHOro MaTepHaIa

[TpaBumbHBIE TTonATHE MPaBHABHOTO MHOTOTpaHHNKA. CBONCTBA MPABHILHBIX MHOTOTPAHHHKOB 2/164

MHOTOTPAHHUKH, HX

CBOMCTBA

Tema 7.9 Coaepxanne yueOHOro MaTepHana

Hunuuap, ero ITumunzap u ero sneMeHTH. CeueHne MUMMHAPA (MAPALICIFHOE OCHOBAHUIO B OCH). Pa3Beprka ummiHmpa 2/166

COCTaBJLTFOLIKE.

CeucHue nuIMHAPA

Tema 7.10 Cogepxanue yue6HOTO MaTepHana

Komyc, ero Konyc u ero anemenTs1. CeveHIe KOHyca (IIapalie IbHOS OCHOBAHHIO H MPOXOAAINEE Yepe3 BEPIHHY ), KoHmIccKue ceucHua. PasBeprka | 2/168

COCTABJIAIOIIHE. KOHyCa

CeueHue KOHyCA

Tema 7.11 CozeprxaHue y4eOHOTO MaTepuaIa

YCeUCHHBIN KOHYC. Yceuennsiii konyc. Ero 06pasyromas u BEICOTa. CeUeHHE YCEUCHHOTO KOHYCa 2/170

CeucHUE YCEUEHHOTO

KOHYCa

Tema 7.12 Coaepixanue yueOHOTO MaTepHana

Iap u ctepa, ux IlIap u chepa. BrauMHOE pacnosioxernre cepsl H miockoctH. Ceuerue mapa, chepsr 2172

CCUCHHA

Tema 7.13 CoaeprkaHue yIeOHOTO MaTepHasa

Tonsrue 06 06veMe TMonstue 06 06BeMe Tena. O6BeM KyOa 1 mpAMOYTOIBHOrO Mapauencnmmnena. O6seM NpU3MBbI H IIIHHAPA. OTHOmEHHE 065¢MOB 2/174

Tena. OTHoweHHE nom06HBIX Tet. [eOMETPHYECKHM CMBICT ONPEACTHUTENA 3-T0 MOPATKA

00BEMOB MOAOOHBIX

TN

Tema 7.14 CoaepxxaHue y4eOHOTO MaTepUana

OGBeMBI H IIOMAH O6BeMbl mupaMuas! i koHyca. O6BeM mapa. ITnomaau noBepxHocTei Ten 2/176

MOBCPXHOCTCH TEJ

Tema 7.15 IIpodecCHOHAILHO-0PHEHTHPOBAHHOE COAEPKAHUE (COAepKAHNE MPHKJIAHOT0 MOAYJIN)

O0BeMEL H IIIOmA/H IMpakTieckoe 3aHaTHe Ne 27 Pacuer BMECTHMOCTH KHAKOCTH B COCYAaX Pa3HOH (popMBI 2/178

TIOBEPXHOCTEH TEI ITpakTHueckoe 3aHaTne Ne 28 Pacuer 00BeMOB COCYA0B Pa3IHYHBIX TCOMCTPHUCCKHX GOPM H HX KOMOHHAIHH 2/180
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Ipakrayeckoe 3aaarae No29 Pacuer 06bEMOB COCYA0B PA3IAYHEIX FeOMETpHYECKHX (POPM H HX KOMOHHAIHIH 2/182
ITpakrrueckoe 3aasTAe Ne 30 Pacuer 06eMHOMN KOHICHTPAIHH. 2/184
Tema 7.16 Coacpxanne yIcOHOTO MATCPHAIIA
ig{ne!me 3azad. OOGBEMBI B ILIOIAA NOBEPXHOCTH MEOTOTPAHHMKOB H TCJI BPALICHAS 2/186
OrOTPAHHAKH H
oS Bp?;nermx KonTtposmaas pabota
Pasgen 8.
HepBoobpaznan 14
Gynxnum, ee
IpIMeHeHne
Tema 8.1 Coneprxkanue yueOHOTO MaTEpHAIA
TTepsooGpasuas 3amaya 0 BOCCTAHOBIICHHAH 3aKOHA JBIDKEHHS 110 H3BECTHOH CKOpocTr. TTonsTHe HHTETpUPOBaHHA. O3HAKOMIICHHE C MIOHATHEM 2/188
(ysxuum. [Tpasuma HHTETPaNa H NepBo0OpasHoi ot pyHkipm y=f(x). PeneHue 3aa4 Ha CBA3h ICPBOOGPasHOM H €€ MPOH3BOAHOM, BRIMHC/ICHAC
ﬁgxggglgm TIepBOOGPasHO# [T HarHO#H dyrKiy. Tabnmma (PopMyI 11 HAXONICHAS NIEPBOOGPA3HBIX. M3yueHHe MPABIIIA BLMHCICHAS
P PasHBIX nepBooOpasHOi
Tema 8.2 Copaepixanue y4eOHOTO MaTepHaIa
[Tnomams L. 3anayuw, NPHBOAIINC K MOHATHIO ONPEACICHHOTO HHTETPaia — O BRIMHCICHHH IUIOMAAH KPHBOJIMHCHHOH TPANCLHH, O NEPEMEIICHHH 2/190
KPHBO.THHCHHOH TOUKH. [TOHATHE ONpeAeNEHHOTO HATErpana. I 'eoMeTpuueckuii M GHIHICCKHI CMBICI OMpeAcicHHOro maTerpana. PopMyna
Tpanemun. QOPMYMR | peroropa JlefiGHuma
HrroroHa — JleiiOHuma
Tema 8.3 CoaeprkaHue yucOHOro MaTepHaia
Heomnpeze1eHHEIN 1 TToHATHE HEOTPEIEICHHOTO HHTETPAIa 2/192 OK-01, OK-
OMpPEaACICHHBIN 02, OK—03,
HMHTETPAJIBI OK-04, OK-
Tema 8.4 Cozepxanue yaeOHOr0 MaTepHAIA 05 0f< 06
Tonarue 06 TeoMeTpIIeCKu}i CMBICI ONPEACICHHOTO HATEIPANa 2/194 OK-07
OIPEACTICHHOM
HHTETpaje Kak
IOMAIH
KPHBOJIHHEHHOH
Tpaneuuu
Tema 8.5 IIpodeccnonaILHO-OPHEHTHPOBAHHOE COAEPKAHNE (COJePKAHHE NMPHKIAIHOT0 MOAYJIA)
Onpenenenubiii Ipaxrideckoe 3apsaTre Ne31 HaxoskoeHue YPaBHCHHA KPHBOH THTPOBAHHAA MO KOOPAHHATAM TOYKH H YITIOBOMY KOMpuimenTy. 2/196
HHTEIPaJI B JKH3HH TMpaxTrucckoe 3aasTHe Ne32 Pacuer miomafi IHKOB XPOMATOTPAMMBL 2/198
Tema 8.6 Coaeprxanue yaeOHOTO MaTepHAIA
Pemenue 3anay. Ieproobpa3nas Gpyrkmym. [TpaBuna HaxoxAeHHA nepBoodpasHbIX. Ee mpameHeHHe
IlepBooGpasHas KonTpomsras pabota 2/200
GyHkmun, ee
IPHMEHEHHE
Paznen 9.
Crenenu M KOpHR. 18
Crenennasi pynxums OK-01, OK-
Tema 9.1 ConepsKanHue y4eOHOTO MATEPHANIA 02, OK-03,
Crenennas GyHKUEA, | [Tonsrrue xopHA n-oif cTencHA B3 AelicTBHTeBHOTO sHena. OyHkuun y = VX nx cBoficTBa 1 rpaduxu. CeolicTsa KODHA N-oii crenenn | 2/202 %I§-06tl,<%l7(-
CC CBOHCTBA TIpakrHueckoe 3ausTue Ne33 JIeHCTBHSA C KOPHAMA 2/204 ’

Tema 9.2

Conepxanne y4eOHOTO MATEPHANIA
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IlpeoGpasoBanne ITpeoGpasosanre HPPAMMOHAIBHBIX BHIPAKCHHI 2/206
BBIPAKEHHH C i
Kolll))uamn oot Ipaxruyeckoe 3anarae Ne 34 TIpeo6pa3oBaHHe HPPALHOHANBHBIX BHIPAKEHEH 2/208
CTENeHH
Tema 9.3 Coneprxannc yIeOHOTO MATEPHATA
CaoiicTBa CTENEHH C TTOHATHE CTCIICHH C MOGHIM PANMOHAIbHBIM NoKa3aresicM. Crenennbie ()yHKIHH, HX CBOHCTBA H rpaduKke 2/210
PaLHOHALHBIM H
ACHCTBHTEILHBIM
MOKA3ATEIAMH
Tema 9.4 Coaepranne yaeOHOT0 MATEpHATIA
Pemenne PaBHOCHIBHOCTh HPPALHOHABHBIX YPABHECHHI H HEPABESHCTB. MeTOAb HX pelICHNS. 2212
HPPALUHOHAbHBIX Pemennc HpPaNMOHAILHBIX YPABHCHHI H HEPABEHCTB 2/214
i’[m:g;“ IpakTudaeckoe 3amarue Ne35  PemeHHe HPPALHOHANBHEIX YPABHEHHI H HEPABCHCTB 2/216
Tema 9.5 Coneprxannc y1¢OHOTO MATEPHANIA
CrencHH M KODHH. Onpenencare creneHHOMH Pynkimmn. Ficnom30BaHHue €e CBOHCTB mpH PpemEHHH YPaBHCHHN H HEDABEHCTB
Crenenuas QyRKIAS [ "Kopumpomsnan pabota 2218
Paznen 10.
HoxkasaresbHas 18
dyHxnmst
Tema 10.1 Coaeprxanue yaeOHOro Marcpyaia
IMoxasatcmbHas . Crenens ¢ IPOA3BOJILHBIM ICHCTBHTEIBHEIM NMOKa3aTeeM. Onpee/icHHE OKA3aTebHON (yHKIMH, ee CBOHCTBA H rpaHk. 2/220
(yHKIm, e CBOKCTBA | 3gakomctso ¢ NPHMCHEHACM MOKA3aTEbHON QYHKIHH.
Ipaxtieckoe 3aHaTHE Ne36  PemicHHE MOKA3ATCIHHBIX YPaBHCHHH )y HKIMOHANBHO-TPad)HUECKAM METOAOM 2/222
Tema 10.2 Coaepoxkanne yueOHOTO MATEpHATA
Pemenue IIpakrudeckoe 3ansarae Ne 37 PemieHHe MOKA3aTe/bHBIX YPABHEHHH METOAOM YPABHMBAMMA NOKA3ATENCH 2/224
TIOKa3aTC/IbHBIX [TpaxTrueckoe 3amaTHe Ne 38 PelneHne NOKA3ATEHHBIX YPABHEHHI METO0M BBC/ICHHA HOBOMH NEPEMCHHOM 2/226 0012(-(())11,<OK-
igaﬁggggn TMpaktHueckoe 3aHaTHe Ne39  PeIneHme NOKA3aTe/IbHLIX YPaBHEHHIH (Y HKINEOHAILHO-TPA(HUCCKHM METOOM. 2/228 OK-04 '813@
P ITpakruueckoe 3anarne No 40  PemeHne mokasaTe bHBIX HEPABESHCTB 21230 05, OK-07
Tema 10.3 Coaeprxanme yaeGHOro MaTepuanaa
Cucremsl Pemienne cucTeM NOKA3ATEIBHBIX YPABHEHHAM 2/232
TIOKA3aTC/ILHBIX Tpakruyeckoe 3anaTHe Ne4l PemeHme CHCTEM MOKA3aTEIBHBIX YPABHCHHH 2/234
YpaBHCHUIT
Tema 104 Coaepxanue yu4eGHOr0 MaTepuaaa
Pemenue 3amay. Pemmenne noka3aTeIbHEIX YPABHEHME METOJOM YPaBHHBAHMA MOKA3ATENEH M METOAOM BBEACHHAA HOBO# nepeMeHHOM. Pemenwe
ToxasaremsHas MOKA34TE/BHBIX HEPABCHCTB
¢yHKmE
| KonTpomsHas paboTa 2/236
Pa3gen 11,
JI?)ﬁpntbmr. 30 OK-01, OK-
Jlorapudmvmueckas 02,
HKIMS OK-03, OK-
Tema 11.1 Coaeprxanme yaeGHOro MaTepuaia 04,
Jlorapugm umca. Jlorapudm urcna. JIecATHUHBIA M HATYPATbHbIH JOTAPHBMEL “HCIIO ¢ 2/238 OK-05, OK-07
JecaTHaHbIi 1 Jlorapudm umcna. JJecATHIHBIN H HATYPATHHbIH TOTapUMEL, YHCIO € 2/240
HATYPAJIbHBIH
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JorapadMeL, YHCIIO €

Tema 11.2 ConepraHue yueGHOrO MaTepuana
CsoiictBa CBoiicTBa JIOrapH(MOB. 2/242
glrggal’il‘l}’[“;on Onepauus 10rapHQMHPOBAHHSI. 2/244
NOTAPH(MHPOBAHHS Brruucnenue norapumon 2/246
Tema 11.3 ConeprxkaHne y4eOHOro Marepuana
Jlorapudmureckas Jlorapudmuueckas dyHkmms u ¢¢ CBOMCTBA 2/248
yHkums, ee CBOKCTBA [ Tlorapudmmreckan dymimus 1 ee CBolicTEa 2/250
Tema 11.4 Cozaeprxanne y4eOHOTO MATEpHATA
Pemenue TonsTae norapudmMmacckoro ypasueHnsa. Oncpanis NOTCHUHPOBAHHA. 2/252
JIOrapHQMEICCKHX IT, eckoe 3ansTae Ned2  OyHKIHOHAILHO-TPAGHUECKHI METOA PEIICHHA JIOTAPH()MEYCCKHX YPaBHE HIH 2/254
ig;:::ﬂ'{ Hpal:[r;qnzxoe 3anaTEe Ne43 Meroa NOTCHIMPOBAHHA, METOA BBCACHHA HOBOH NEPEeMCHHOM PeMEeHHA NorapuPMAICCKHX 2/256
INpakTHueckoe 3ansrae Ned4  Jlorapadmmueckne HEPABEHCTBA 2/258
Tema 11.5 CopepxaHue y4eOHOr0 MATCPHANA
Cucremn ANTOPHTM pemICHHA CHCTCMEI YPaBHEHHH. PABHOCHIBHOCTD NOrapH()MHYECKHX YPABHEHHIT H HEPABEACTB 2/260
JIOTapHPMH4ECKHX
YPaBHEHHH
Tema 11.6 TIpodeccHOHALHO-OPHECHTHPORAHHOC COAEPXKAHNE (COAEPKAHNE NPHKAANHOTO MOAY.IA)
Jlorapugms1 B TTpHMeHeHHe Norapu(Ma B XHMHYCCKHX PACYCTAX. 2/262
TIPHPOAE M TEXHHKS Tpaktrueckoe 3ansTHe Ned5  Tlpumencnne norapudma as pacuera PH (kucnorsocr). 2/264
Tema 11.7 CozepskaHue YieOHOTO MATCPAAIA
Pemenmye 3a1au. Jlorapudmirieckad ¢y Hkims. Pemenne npocTeimmx JOrapu)MHUCCKHX YPABHCHHH
Jlorapu(mst. KonTpomuas paboTa 2266
Jlorapudmiraeckas
dynxups
Pa3zgen 12.
MHoxecTBA. 10
J/ileMeHTBHI  TEOPHH
rpagos
Tema 12.1 Cogepaxanue y4eOHOTO MaTepuana
MHo:xecTBa [MonsTre MHOMECTBA, [T0AMHOKECTBO. Oneparuy ¢ MHOXKECTBAMH 2/268 OK-01, OK-
Tema 12.2 Cozepxanue yaeOHOT0 Marepuana 02
Ornepaumn ¢ ITpakriyeckoe 3anaTue Ned6  Omepanuu ¢ MHOXKECTBAMH. PeIeHHe MPUKIATHBIX 33024 2/270 OK-03 ’OK-
MHOKECTBAMH 04’
Tema 12.3 Coaep:xanue yueOHOTO MaTepHaIa OK-E) 5
I'pacer owrsTre rpada. CesasHbii rpad, AepeBo, MK Ipad HA IIOCKOCTH 2/272
Ipaxrrmieckoe 3apaTHe Ne 47 Tlownarme rpada. Cessusiit rpad, aepeso, muxa rpad Ha IIOCKOCTH 2/274
Tema 12.4 Coaeprxanue y4eGHOI0 MaTepuaIa
Pemenne 3ama4. Onepanuu ¢ MHOkeCTBaME. OnHCaHWE PEANBHBIX CHTYALHI C MOMOIIEI0 MHOKECTB. [TpHMESHEHHE Ipad)oB K PEIICHIIO 33134
MHO)KCCTBa, I"pa(l)bl )78 KOHTpO JIbHAS pa60Ta 2 /276
HX IPUMCHCHHAC
Paspen 13. 26 OK-01, OK-
DJIEMEHTEI 02,
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KoMOunaTopHKH, OK-03, OK-
CTATHCTHKH H 04,
TEOpHH . OK-05, OK-07
BEPOATHOCTEH
Tema 13.1 CoaepxaHne yueOHOTO MAaTEPHAJIA
OcnoBabic OHATHA TTepecTaHOBKH, Pa3MEILEHHA, COYCTAHMA. 21278
KOMOHHATODHKH TTpakTiueckoe 3aHATHE Ne 48  TlepecTaHOBKH, pa3MEICHHS, COUCTAHHA 2/280
Tema 13.2 CoaepxaHue yueOHOro MATEPHAJIA
CobbitHe, CoBMECTHBIE H HECOBMECTHBIE COOBITHA. TeopeMBl 0 BEPOATHOCTH CyMMBI COOKITHI. YCIOBHAA BEPOATHOCTD 2/282
BEPOATHOCTH COOBITHAL
CnoxxeHne H
YMHO)KEHHE 3aBHCHMBIC H HE3ABHCHMBIE COOBITHA. TEOPEMBI O BEPOATHOCTH MPOH3BCACHHA COOBITHIAL 2/284
BEPOATHOCTEH
Tema 13.3 Coaepxanne yIeOHOTO MATEPHAIA
BeposrHocts B OTHOCHTELHAA YACTOTA COOBITHSA, CBOCTBO €€ YCTORIHBOCTH 2/286
po(ECCHOHANBHBIX
Sajiaax CTATHCTHHECKOE Onpe/eieHHe BEPOATHOCTH. OLIEHKA BEPOATHOCTH COOLTA 2/288
Tema 13.4 Coaepkanue y4eGHOro MaTepHasia
AuckpeTHAA Buagi ciyyaiineix BemminH. OnpeaeneHne AHCKPETHORM CIyIaiHOM BeIMYHHEL 3aK0OH pactpeaeicHBA AHCKPETHOM Clygaiinoi 2/290
CTy4alHAA BETMYMHY, | peTpuHbL
33KOH €€
PACIPEACICHIA UNCIOBBIC XAPAKTSPHCTUKY AUCKPETHOH CITyHAHHON BEIMMHBL 2/292
Tema 13.5 Cozepxanue yaeOHOr0 Marepuana
3azauu § BapuanuonHbii ps. [TOMIOH YaCTOT B THCTOTPaMMA. 2/294
MATCMATHICCKOH CTaTHCTHYCCKUE XAPAKTEPUCTHKH PAIA HAGTIOMAEMBIX JAHHBIX 2/296
CTATUCTUKHU
Tema 13.6 MpodecCHOHAILHO-0PHEHTHPOBAHHOE COAep:KaHNe (COAEPKAHNE MPUKIATHOT0 MOLY/IsI)
Cocrasnenue Tabmun | TTepsuunas 06pabOTKA CTATHCTHUECKHX AAHHEIX. ['padHueckoe HX npeICTABICHHUE. 2/298
H AMarpamMm Ha

aKT;PKe ITpakrusieckoe 3anaTre Ne49 HaxoskaeHHE CpeTHHX XapaKTEPHCTHK, HAOMIOAAEMBIX JaHHKIX B X0A€ JIACOPATOPHOTO HCCICAOBARHA 2/300
Tema 13.7 Cozepxanue yieOHOro MaTepHaaa
Pemenue 3anaq.
OTEMEHTEI DaemerTH KoMOuHaTopuKy. COOBITHE, BEPOATHOCTD COOBITHA. C105KeHHE H YMHOMKEHHS BEPOSTHOCTEH
KOMOHHATOPHKIL, KoHTpobHad paboTa 2/302
CTATHCTHKH H TCOPHH
BEPOATHOCTEH
Pa3gen 14,
YpaBHeHus u 18
HEPABEHCTBA
Tema 14.1 CogeprkaHue y4eOHOTO MaTepuana
PaBHOCHHEHOCTB PaBHOCHIBHOCTB YpaBHCHUI U HepaBeHCTB. OmpeneneHuA. OCHOBHBIC TEOPEMBI PABHOCHIBHBIX IEPEX0/1aX B YPABHEHUAX H 2/304
yPaBHCHHUI U HEpABEHCTBAX. OK-01, OK-
ﬁ%ﬁ%ﬁiﬁ‘cgﬁgﬁm Ipaxrudeckoe 3amarue Ne 50  OOmme MeTO B! PemICHHA YPABHCHMI: MEPEXO OT PABCHCTBA (GYHKIHI K PABCHCTBY apTyYMEHTOB I 2/306 OK 02,

P MOHOTOHHBIX (yHKIHH, METO Pa3NOKCHHA HA MHOKHTEIH, METO] BBEACHHA HOBOH NICPEMEHHOIH, ()y HKITHOHANBHO -TpadHyeckHii '0031"’ OK-
METOQ OK-05, OK-07

Tema 14.2 CogepskaHne YIcOHOTO MaTepHaia
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I'padureckuii MeTox

O6mme METOABI pemEHHA HEPABEHCTB: NIEPEX0/] OT CPABHCHHA 3HAYCHMI (DY HKIMT K CPABHCHHIO SHAYCHHMH APTYMEHTOB T

2/308

PCIICHNA yDABHEHHH, | MOHOTOHHBIX (yHKINAH, METO HHTEPBAIOB, (y HKIHOHATLHO-rPpadItecKuil METOA,

HEPABEHCTE I"padrueckuii MeToA pelueHNs YPABHCHHIM M HEPABEHCTB 2/310
Tema 14.3 CoaeprkaHue y4eOHOTO MaTEpHAIA

Vé;agéeféﬂﬂ H Onpeaencaue Moy . PackpbiTie MOy 1A IO onpeaencHuro. [IpocTeiimme ypaBHEHHS H HEPABEHCTBA C MOYJIEM. 2/312
H HCTBA C

MOy 1eM TIprMEHEHHE PABHOCHABHBIX IIEPEX0JOB B ONPEACICHHBIX THIIAX YPABHECHMI M HEPABEHCTB C MOAYJIEM 2/314
Tema 14.4 Coaeprkanne yaeOHOTO MATEpHATA

YpaBHCHHS U 3uakoMCcTBO ¢ mapaMeTpoM. ITpocTeiinme ypaBHEHHS M HEPABESHCTBA C HAPAMETPOM 2/316
HCPABEHCTBA C TIpocreiilune ypaBHEHHS M HEPABSHCTBA C NAPAMETPOM 2/318
TapaMeTpaMu ITpakTideckoe 3anarue NeS1 TIpocreiinmme ypaBHCHHS H HEPABCHCTBA C MAPAMETPOM 2/320
Tema 14.5 IIpodeccHOHAILHO-0PHEHTHPOBAHHOE COACPKAHNC (CONCPKAHNC MPHKIIAAHOTO MOLYJIH)

Cocrasnenne u ITpakTiueckoe 3amsirue No52  PemieHmEe TEKCTOBBIX 334124 NPO(ECCHOHANBHOTO COACPKAHMS 2/322
PEIICHHC TTpakTideckoe 3amaTHe Ne53  Pelnenme TEKCTOBHX 32144 NPOGECCHOHAIBHOTO CONCPXKAHAN 2/324
ggfﬁegiréﬂigggglx Ipakrrueckoe 3ansaTre NoS4  PemCHHE TEKCTOBLIX 3324 NPOPCCCHOHANBLHOTO COACPXKAHHA 2/326
ypaBHEHHil IpaxTuyeckoe 3amsrae Ne 55  PemeHHe TEKCTOBBIX 33124 NPOQECCHOHANBHOIO COACPXKAHHA 2/328
Tema 14.6 CogepxaHne yIcOHOro MATCPHAJIA

Pemenne 3a7a4. Q61He METOAB! PEIICHHA YPABHCHHI. YPaBHCHHA H HCPABCHCTBA C MOAYJIEM H C NTAPAMETPAMH

YpaBHeHUA U KonTposmHas paGota 2/330
HEPABEHCTBA

IIpoMexyTotHas aTTecramms (JK3IamMeH) 10
Bcero: 340
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3.1.

3. YCJIOBUS PEAJIN3ATINHA TPOI'PAMMBI YUEBHOI'O IPEIMETA

JUis peanu3aliM MPOrpamMMbl y4eOHOTO MpeiMeTa NOJDKHBI ObITh  MPEMyCMOTPEHBI

CJIEAYIOLIE CHeLHAIbHBIE TOMEIEHHUA:
Kabuner «MatemaTku», OCHAIEHHbIH 000pYAOBaHHEM:
- MOCa/I04HBIE MECTA MO KOJIMYECTBY O0YHAIOLIHXCS,;
- paboyee MeCTO NpenonaBaTes;
- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BHAEOMATEPHAJIOB,
- 3aaHus U1 KOHTPOJIbHBIX pabor;
- mpodeCCHOHANIBHO OPUEHTHPOBAHHBIE 3aJaHM,
- MaTepHaJIbl SK3aMEHa.
TexHu4eckue cpeacTa 0OydeHUs:
- IEPCOHAJIbHBIN KOMMBIOTEDP C JIMIEH3HOHHBIM MPOrPaMMHBIM 00ecnieueHHeM;
- IPOEKTOP C SIKPAHOM.
3.2. HudopmanuoHHoe obecnieueHne peajH3aliui NporpaMmbl
3.2.1. IleuaTHbIe H3AAHHS

1.

el B

9.
10.

11.

bammako M.H. MaremaTuka: anrebpa 1 Hauajia MaTEMaTHYECKOTO aHAJIN34, TEOMETPUSL:
y4eOHUK 1UIs CTYAEHTOB NMpodeCCHOHANbHBIX 00pa30BaTEbHBIX OPraHU3aLHiA, OCBAHBAIOIINX
npodeccun u cneunanbHoct CI1O.- M.,2017.

bammaxos M.HM. MaremaTuka: anrebpa 1 Hauajia MATEMaTH4ECKOTO aHAIA33, TEOMETPHSL:
CbopHuk 3amay npoduwibHOit HanpaeieHHOCTH: y4eb. Ilocobue mis crynenTos
npodeccHoHaIbHBIX 00Pa30BATENBHBIX OPraHH3ALMid, OCBaHBAIOIIHX NPOdeCCHH H
crienmaiabHocTy CITO.- M.,2017

bammakos M. MaremaTtuka: anrebpa U Hayajia MaTeMaTHYECKOTO AaHAM3a, TCOMETPHS
3agavHuK 3ama4 npoIbHOIN HanpasineHHocTH: y4eb. [Tocobue nna crynernros
npodecCHOHANBHBIX 00pa30BaTENLHBIX OPraHH3ALIHIi, OCBAMBAIOMIUX MPodecCHH U
crenuanbaocTd CI1O.- M ;2017

bammaxos M.H1. MatemaTuka: anrebpa 1 Hayajla MATEMaTHYECKOTO aHAJIN3a, TEOMETPHSL:
OnexTpoHHblit yuebd.- Meron. Komiekc mis cTryaeHToB npodeCCHOHANBHBIX
ofpasoBarenbHbIX OpraHu3aLuii, ocBanBaouux npodeccun u cneuuanbaoctu CIIO.-
M.,2017

Komvoropos A H. u ap. Anre6pa u Hayana anamusa. 10 (11) k. — M., 2000.

Komsrun FO.M. u np. Maremaruka (Kuura 1). — M., 2003.

Komsarun FO.M. u np. Maremaruka (Kuura 2). — M., 2003.

Jlyxankun I'.JI., JIykankun A.I'. Marematuka. U. 1: yaebHoe nocobue ans yupexneHuii
Ha4aJIbHOTo NpodecCHOHANBHOroO 0OpasoBaHuss. — M., 2004.

Ilexneuxwuit U.JI. Matematuka: yueOnuk. — M., 2003.

CwmuproBa U M. I'eomerpus. 10 (11) k. — M., 2000

I'yceB B.A., I'puropees C.I'., Bonruna C.B. MaTemaTm(a: anreOpa u Havyana
MaTeMaTUIeCKOro aHaJIN3a, FeOMETPHsA. YIeOHHK AJIS CTYAEHTOB NpodecCHOHANBHBIX

obpasoBarebHBIX OpraHu3aLuii, ocBanBaroLIix npodeccuu u creruansaoctd CIIO. -
M.,2017.

3.2.2. DyeKTpPOHHBbIE H3AAHMSA (JJIEKTPOHHbIE PecypChl)

edu.ru -

pecypchl mopTaja ans obuiero oopa3oBaHus

school.edu - "Poccuiickuii obuieobpasoBaTebHblii noprar”
ege.edu - "ITopran nuadopmaunoHHoii noanepsxku Ennnoro I'ocymapcTBeHHOro K3aMeHa»

allbest -

"Coro3 00pa3oBaTeNbHBIX CaiiTOB"

fipi ®UIIHN - dpenepanbHblil MHCTUTYT MEAArOrHUECKUX H3MEPEHUIA
window.edu.ru - Eniaoe 0kHO mocTyna k 00pa3oBaTeNIbHBIM pecypcam
edunews - "Bce s noctynarouux”



3.2.3. lonosHUTEIbHbIE HCTOYHHKH (ITPU HEOOXOTUMOCTH)

1.

2.

3.

Anexcannpos A.Jl., Bepuep A.JIL, Peokuk B.M. I'eomerpust (6a30Bblit 1 poHIIbHBINA YPOBHH).
10—11 xu. 2005.

Aranacsn JL.C., byry3zos B.®@., Kagomues C.b. u np. I'eomerpus (6a30Bb1ii 1 npoduIbHBIHN
yposHm). 10-11. — M., 2005.

Konsirua FO. M., Tkauea M.B, ®eneposa H.E. u ap. noxn pen. Kmwxkuenko A.b. Anrebpa u Hauana
MaTeMaTH4eCcKoro aHann3a (0a3oBeiil 1 poduibHbIH yposHH). 10 k1. — M., 2005.

Huxonwckuii C. M., I[Toranos M K., Pemernukos H.H. u ap. Anrebpa u Hayaia MaTeMaTH4ECKOrO
aHanmu3a (0a30BbIil 1 mpodrIbHEIH ypoBHH). 11 k1. — M., 2006.

. Hukomnsckuii C. M., IToranos M K., Pemernukos H.H. u np. Anrebpa u Hayana MaTeMaTu4eCcKOro

aHanmu3a (6a30BbIil 1 mpodrIbHEIH ypoBHH). 10 k1. — M., 2006.
apeirun U.®. I'eomerpus (6a3oBbiit yposers) 10—11 kit — 2005.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbBTATOB OCBOEHHA YUYEBHOI'O IIPEIMETA

Koutponb M OLEHKAa DE3yJIbTATOB OCBOEHMA Yy4eOHOro MPOEKTa PAaCKPHIBAIOTCA uepes
OUCUMIIMHAPHBIE Pe3YJIbTaThl, HAIpaBieHHble HAa (opmupoBaHHe OOmMX U NpodecCHOHAIBHBIX

KOMITETEHLIUH 110 pa3zienaM U TeMaM COmep kaHusa yueOHOro Marepuala.

O6was/mpodeccroHaTEHAA Paznen/Tema THIT OLEHOYHBIX MEPOMPHATUSA
KOMIICTCHIMA

OK 01. BerGupats cnocoOs1 P1,Temal.1, 1.2, 1.3TI-0/c’, 1.4. TecTupoBaHue

pelLeHAs 3304 P2, Temp12.1,2.2,2.3,2.4,2.5,2.6I1- | YcrHblii onpoc

npoQeCCHOHATBHOH o/c,2.7 MareMaTuueCKui AMKTaHT

JACATEIBHOCTH P3,Temr 3.1,3.2,3.3,3.4,3.5,3.6 HuouBuayansHad CAMOCTOATENIbHAA paboTa

TMPHUMCHHTC/IBHO K
Pa3samHbIM KOHTCKCTAM

P4, Temri4.1,4.2,43,44,45,4.6,
4.711-0/c,4.8,4.9,4.10

TpeacTaBieHHE PE3yIbTATOB MPAKTHYECKUX
pabor

PS5, Temsi 5.1, 5.2, 5.3 1-0/c, 5.4, 5.5, | 3ammura TBOpUecKux pabot
5.6 3armra KHIUBUIYATBHEIX IPOEKTOB
P6, Tems1 6.1, 6.2,6.3,6.4,6.5, 6.6, KortponsHas pabora
6.7 IT-0/c, 6.8 BRINOIHEHHE 3aJAHMI HA SK3aMEHE
OK 02. OcyurecTBaATH P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4. Tectupopanue
TOWCK, AHATH3 K P3,Temsr3.1,3.2,3.3.3.4,3.5,3.6 YCTHBIH OIpoc
HHTEPIIPETALHE) P6, Temsr6.1,6.2,6.3,6.4,6.5, 6.6, MareMaTHHMECKUH JUKTAHT

HH(bOpMAIHH, He00X0XIMOH
JJIA BBIITOJTHCHHA 3ada4

6.7 I1-0/c, 6.8
P7, Temsr 7.1,7.2 IT-0/c, 7.3, 7.4

VHauBuaya bHAS CAMOCTOATEIRHAS PaboTa
IIpeacTasneHue pe3yAbTATOB MPAKTHYCCKUX

npodeccHoHAMbHOHK pabor
JEATSTHOCTH 3amura TBOpPUYECKHX padoT
3amura HHIHBHAYAJbHBIX IIPOCKTOB
KonTpoasHas paboTa
BRIIOJHEHHE 3aJaHHIT HA 3K3AMCHE
OK 03. ITmaHupoBars u P1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4. TecTHpOBaHHE
peamm3oBbsBaTh cOOCTBeHHOE | P 2, Temsr2.1,2.2,2.3,2.4,2.5,2.61- | Ycrasii onpoc
poheCCHOHATHHOE U olc, 2.7 MareMaTHUeCKHii THKTAHT

JHYHOCTHOC Pa3BHTHE

P3,Temn 3.1,3.2,33,3.4,35,3.6
P4, Temn 4.1,42,43,44,45,4.6,
4.711-0/c, 48,4.9,4.10

HuausaayanbHas CaMOCTOATEIbHAA paboTa
IpeacraBnenne pe3ynbTaToB MPAKTAYCCKHX
pabor

P6,TeMn6.1,62,63,64,6.5, 6.6, 3alumTa TBOpUECKHX PaGoT
6.711-0/c, 6.8 3aluHTa HEHBHAYANBHBIX MPOCKTOB
P7,Temm7.1,72110/,73,74 Kontposnsnas paborta
BhINoJHCHAC 3aJaHHH HA YK3aMEHE
OK 04. PaGoTats B P1,Temall, 1.2,1.3110/c, 1.4. TecTupoBanue
KOJUICKTHBE H KOMauJe, P2, Temn2.1,22,23,24,25,2.611- | Ycrheiii onpoc
apdexTHBHO o/c,2.7 MareMaTHyeCKHi JHKTAHT

B3aHMOICHCTBOBATH C
KOJLIETAMH, PYKOBOICTBOM,
KIHEHTAMH

P3, Temni3.1,32,33,3.4,3.5,3.6
P4, Temni4.1,42,43,4.4,4.5, 4.6,
4.7T10/c, 48,4.9,4.10

P 5, Temsi 5.1, 5.2, 5.3 IT-0/c, 5.4, 5.5,
56

HuausHayammaas caMmocTosTembaad paboTa
IMpencrasneHBe pe3ynbTaToOB MPAKTHYECKHX
pabotr

3aluuTa TBOPUECKHX paGoT

3alHTa HHOHBAAYAIBHBIX MPOCKTOB
KoHtposbhas pabora

BoinonHeHHE 33JAHHH HA SK3aMEHE
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OK 05. OcymecTBaaTh P1,Temal.l, 1.2, 1.31I-0/c, 1.4. TecTHpOBaHUE
YCTHYIO M MHCBMEHHYIO P 3, Tempr3.1,3.2,3.3,3.4,3.5,3.6 YerHslit onpoc
KOMMY HEKALHMIO HA P6, Temp 6.1,6.2,6.3,6.4,6.5,6.6, MaTteMATHYCCKHI JHKTAHT
rOCyAapCTBCHHOM SI3BIKE 6.7 I1-o/c, 6.8 HuauBHAyanasHAd CAMOCTOATCIBHAA paboTa
Poccniickoii deaepauun ¢ P7,Temmn 7.1,7.211-0/c, 7.3,7.4 [NpencraBicHHE Pe3yAbTATOB MPAKTHYECKHX
yUEeTOM 0COOCHHOCTE pabot
COLMATIBHOTO H Ky JIBTYPHOTO 3aiuTa TBOPYECKUX padboT
KOHTEKCTA 3alyTa MHIUBHIYAMbHBIX IPOESKTOB
Konrpomsnas pabota
BrInoHEHNE 3a1aHUIH HA 3K3aMEHE
OK 06. TTposaBaaTh P1,Temal.1, 1.2, 1.3 1-0/c, 1.4. TecTupoBasue
TPaKIAHCKO- P4, Temrr4.1,4.2,43,4.4,4.5,4.6, Yerasrit onpoc
MATPHOTHICCKYIO MO3HUIIMIO, 4.7TI-0/c,4.8,4.9,4.10 MareMaTu4eCKuii JUKTAHT
JEMOHCTPUPOBATh P5, Temer 5.1,5.2, 5.3 11-0/c,5.4,5.5, | NuauBuayaabHAad CaMOCTOATEIbHAS paboTa
OCO3HAHHOE MOBEIACHHE HA 5.6 IIpencraBieHue Pe3yabTATOB MPAKTHYECKHX
OCHOBE TPaUIHOHHBIX pabot
00IMECUETIOBEYCCKHX 3ammTa TBOpUYECKHX paboT
LOEHHOCTEI 3amuTa HHAHBHAYAJIBHBIX IIPOCKTOB
KontpoymHas paborta
BrmoymeHne 3aaHMH HA 3K3aMECHE
OK 07. CoagitcTBoBaTh P2, Temn12.1,22,23,24,25,2.6I1- | Tectuposanue
COXPAaHECHHIO OKPY KAFOIIEH o/c,2.7 YcrHbiii ompoc
cpedsl, pecypcocOepexermio, | P4, Tempr4.1,4.2,4.3,4.4,4.5, 4.6, MaremaTr4eCKHii JUKTAHT

3 dexTuBHO nEiicTBOBATH B
YPE3BBIMANHBIX CUTY ALIIAX

4.7TI-0/c, 4.8,4.9,4.10

P 5, Temsi 5.1, 5.2, 5.3 I1-0/c, 5.4, 5.5,
5.6

P 6, Temp1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 IT-0/c, 6.8

HuauBrayaneHas CAaMOCTOATEIbHAA paboTa
IpeacraBieHue pe3yabTaTOB MPAKTHYECKHX
pabor

3ammTa TBOpUYEeCKHX padoT

3amuTa HHIHBLHAYAJbHBIX MPOCKTOB
Konrponsnas pa6ota

Bomonsenue 3aJaHUH HA 9K3aAMEHE
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5. MPUMEPHBIE TEMBI HHAWNBUAYAJBHBIX ITPOEKTOB

. ABTOpCKHe 3aa4u JJIs y4aiuxcsi 6-ro kjaacca rmo reme "[IponeHTsr".
. Anrebpa B apudmernke.

. Apudmerrka Maraumkoro

. AcTposiorust Ha KOOPIMHATHOM IJIOCKOCTU

. Becenble MaTeMaTH4YeCKHE 3a1aUKN

. I'eomeTpus B HAllMOHAJILHOM KOCTIOME Haponos Poccuu.

. denumocTs uncen

. Ero BenuuecTso mpoOLEHT.

. 3araloyHBIA MUP MTPOTIOPLIHEi!

. 3a/1auM Ha AeNUMOCTb YHUCEIL

. 3a1a4u Ha AECATUYHYIO 3aMMUCh YHUCTIA.

. 3a7auu Ha NepeNNBaHNE KUAKOCTH

. 3a7a4u O YETHBIX U HEUETHBIX YHUCIIAX.

. 30J10Tast MPOIMOpLIUs

. 30J10TO€ CeYeHHE — BBICIIEE COBEPIIEHCTBO.

. 3HaMEHMTEHIE 33J]a4y APEBHOCTH. TpUCeKLUs yTIa.

. I3 ucropuy BOSHUKHOBEHHSI MATEMAaTHUECKUX 3HAKOB H CHMBOJIOB.
. OpHaMeHTaIbHOE U TEOMETPHYECKOE HCKYCCTBO M. D1epa.
. OTKyZ1a BO3HUKJIA T€OMETPUs?

. OTpunatenbHble U MOJOXKUTEIbHEIE YHCIIA.

. Ilponopuiys B )XU3HU YETIOBEKA.

. IHpomopmus B paborax Benukoro Jleonapno na Bunum.

. Teopust nemumocTu

. TpeyronpHele yncia.

. YIUBUTENBHBIN MUpP MEPHONUUECKHX Apobeii.

. BeInyku1bIit 1enbTOUN B IPOCTPAHCTBE

. TeomeTpuueckue poOpMBI B KphILIAX JOMOB

. 'eomeTpus apXUTEKTypHOM rapMOHUU

. Teomerpus GpmnuanTa

. 'eomeTrpus B xpucramiax

. 'eomeTpus u apxurexTypa

. 'eomeTrpus ropsimeit cBeun

. 'eomerpus noxns u cHera

. 'eomerpus u urpymku

. TeomeTpust KOCMUYECKHX KOpabei

. 'eomerpus KpbI

. 'eoMeTpusi Ha BOJILHOM BO3/1yXe€

. 'eomeTpus ¢ ronoBbI X0 HOT

. I'padugeckuii MeTon pelneHust crepeoMeTpHYeCKUX 3a1ay
. ECTb 1M XW3Hb B KaMHE, UJIM CUMMETPUSI KPUCTAJJIOB

41. 3aragku JieHTbI MéOunyca

42. 3apa4un Ha BbIYHCIICHHE IUIOmaAei ¥ 0O0beMOB TN BPALLECHHUs] © MHOTOIPDAHHHUKOB
43. TlonkoBoOOpa3HbIE H CTPENBYATHIE APKH M KYIIOJIa

44. UccnenoBaHne reOMETPUH IPOCTPAHCTBA

45. KnuHeMaTH4YeCKUI METOA PEIICHUA 3a7]a4 CTEPEOMETPHH
46. MHOroNMKass CHMMETPHA B OKPYKAIOIIEM HAC MUPE

47. MonennpoBaHHe NreOMETPHUYECKHIX Tel

48. O6BEMBI U IO/ IOBEPXHOCTEN reOMETPHYECKHX Tel
49. Opuramu — reoMerpusi OyMa>KHOTO JICTa

50. ITouck HauMeHbIIEH MOBEPXHOCTH
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51. IlpumeHeHue TeOpeMbI O TpeX MEPHEHANKYISIPAX K PELICHHUIO 3a/1a4
52. IIaTh KpacuBBIX TE

53. PazHble 3a71a41 TIOBBIIIEHHOTO YPOBHS CJIOKHOCTH Ha MHOTOTPaHHUKH, LIWJIHHAPEL,
KOHYC M 11ap

54, CroiicTBa OTHOCTOPOHHEH MOBEPXHOCTU

55. CpaBHUTEBHBII aHAIN3 €BKINIOBON ¥ HEEBKIINIOBOM I'€OMETPHH B IIPOCTPAHCTBE
56. Tena BpameHust

57. ®uryps! BpaieHus I1n1aToHOBRIX TN

58. Teopema Diinepa

59. Teopema Jitnepa u €€ NPUTOKCHUE

60. TeopeTnyeckue acneKkThbl CTEPEOMETPUN

61. Tpancopmarusi HEKOTOPBIX TEOPEM IIJIAHUMETPUH B 00IaCTh CTEPEOMETPHHI
62. YcnoBus CUCTEMATH3ALMH I€OMETPUYECKUX (PUTYD

63. Ora 3aragouyHas OyTeuika Kiefina

64. O6peM IpsAMOYTOJIBHOTO MapaliesIenunena

65. Ilapannenenumnen u ero CBONCTBA

66. Ilapannenenunen, OMUCaHHBIN OKOJIO TETPAdAPA

67. IlpssMOyTronbHBIHN Napauleenunen

68. DTOT yAUBUTENbHBIN NapasUIeeIUIIeT

69. B Mupe MHOrOrpaHHUKOB

70. B Mupe npaBUIbHBIX MHOIOIPaHHUKOB

71. T'me u kak MOKHO HCIIOJIb30BaTh HEBBINYKJIbIe MHOTOIPaHHHKH?
72. 3aragku ¥ rapMOHMUS ITPaBUJIbHBIX MHOTOTPaHHUKOB

73. IHTEpEeCHO O NpaBUIIbHBIX MHOTOIPaHHUKAX

74. 3anonHeHue IPOCTPAHCTBA MHOTOIPaHHUKAMHU

75. 3Be3nuaTsie GOPMBI ¥ COSOMHEHNUS INIATOHOBBIX U ApXHUMEAOBbIX TEN
76. 3Bé3quaTHIE MHOTOTPAHHUKH

77. UIrpsl ¢ MHOTOTPaHHUKAMU

78. U3 ucropuu reoMerpur. MHOrorpaHHUKH

79. Kackags! U3 NpaBUIIbHBIX MHOTOI'PAaHHUKOB

80. KoHcTpynpoBanue Mozeneii MHOrOrpaHHHKOB

81. Kpucranibsl — npupoAHbIE MHOTOTPaHHUKH

82. Mp MHOTOrpaHHHKOB

83. Mup npaBUIbHBIX MHOTOIPDAHHHKOB

84. MHororpaHHas 3arajka

85. MHOrorpaHHuKH

86. MHOrOrpaHHUKH B apXHTEKType

87. MHOrOrpaHHHKH B OKPY>KalOImeEM HaC MHPE

88. MHOrorpaHHUKH BOKPYT Hac

89. MHOrorpaHHHUKH H HX IPAKTHIECKOE MPHMEHEHHE

90. MHOrorpaHHHKH: HayKa HJIH HCKyCCTBO?

91. MHOrorpaHHHKH Kak ¢GopMbl KPHCTAJUIOB Pa3JIMYHBIX BEIIECTB
92. MHOrorpaHHMKH — 3TO Beceo!

93. MonenupoBaHHe 3B€3/19aThIX MHOIOTPAHHUKOB

94. MozaenupoBaHHe MHOTOIPAaHHHKOB

95. Monokpucrauibl ¥ [taToHOBHI TENA

96. MHOrOrpaHHHKH H KpyTJIbIC TENa

97. Heo6Xx0nUMMOCTb H3y4€HHs NMPAaBUIbHBIX MHOTOTPAaHHHKOB.

98. Y nMBUTENbHBIH MHP MHOTOTPAHHHKOB

99. I1paBWwiIbHBIC MHOTOIPAHHHKH

100. [TpaBuiIbHBIC MHOTOTPAaHHHKH B HAYKE H MOBCEIHEBHOH XKH3HM.
101. IlpaBunbHBIE MHOTOTPAHHHKH H KPHCTAJUIBI
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