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1. OBILIAS XAPAKTEPACTHKA PABOYEM ITIPOrPAMMEI YYEFHOTI'O MIPEMETA
OVIL12 (MATEMATHKA»

1.1. MecTo npeamMeTa B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHO NporpaMmbI:

YuebHbiii TpeMeT «MaremaTukay ABJIAETCA obs3aTenbHOM YacTblO
obmeobpa3zoBaTenbHOro mmkina o0Opa3oBaTENbHON mporpaMmbl B coorBercTBHH ¢ PI'OC
coorBerctBum ¢ ®I'OC no cneuumansaocTH 20.02.12 Oxonoruyueckas 6e30MacHOCTb NPHPOHLIX
KOMIUICKCOB.

1.2. Ilesu 1 nJIaHUPyeMbIe Pe3yJabTaThl 0CBOSHHSA y4eOHOro npeamera:

1.2.1, Ieas yueOHOro npegmera

Conepxanne mnporpammer yuebnoro mnpeamera OVIL12  «Maremarnka» HampaBlIeHO Ha
TOCTHXKEHUE Pe3yJIbTATOB ee u3ydeHus B coorBeTcTBuH ¢ TpeboBaHmsamu PI'OC COO ¢ yuerom
npodeccronanbHoit HanpaBirenHoct @I'OC CIIO.

1.2.2. [lnaHnupyempie pe3yJbTAThI OCBOCHHN y1e0HOro mpeamMera B cooTBercTBHH ¢ PI'OC
CIIO u Ha ocaoBe ®I'OC COO
Ocoboe 3HaueHre yueOHbIH IpeaMeT UMeeT npu GopMupoBanuu U passutun OK



O6mue KoMMeTeHUHH

Ilnanupyembie pe3yJbTaThl 00yueHH

O0mmue JAHCHHILIHHApPHDbIE
OK 01 BriGupars criocoOs! - TOTOBHOCTB Kk TPYAy, OCO3HAHHE LICHHOCTH MACTEPCTBA, TPy A0moORe; -BIANCTH MCTORAAMH JIOKA3ATEILCTB, AMOPHTMAMH PELICHHA 33034, YMEHHE
pEmeHHA 3124 - TOTOBHOCTP K AKTHBHOH JEATEMPHOCTH TEXHONOTHYECKOH H CONMBANLHOHhOpMYIIHPOBATS ONPCACIICHAS, AKCHOMBI H TCOPEMBbI, IPHMEHATD HX, POBOINTD
MpOodeCcCHOHATBHO HANPABICHHOCTH,  CNOCOOHOCTh  HHHIMHPOBATh,  IUIAHHPOBATH KA3ATEIEHEE PACCYARJICHHS B X0/€ PELICHHA 3224,
AeATE/BHOCTH IPUMEHHTEBHO  CAMOCTOSTENLHO BHIMOMHATE TAKYIO ACTCIBHOCTS; | yMers, onepeposam, m - CTETIHD MHCNA, MOTAPH(M MHCNA; yMEHHE
[k pa3mrIHBIM KOHTEKCTAM - HHTEPEC K PasH4IHBIM chepaM npodeCCHOBANBHOM ACATE IHHOCTH,

OB 1a/leHye YHMBEPCATH HBIMH YHeGHBIME NI03HABATE IHHLMMA AeHCTBEMu; [PPUOTHATS BLIMHCIICHHE SHAYCHHH H NPe0GPa3oBaNi BHPIKEHHI cO
) 6Ga30BBIE JIOTHYECKHE CHCTBHA: CTENEHAMH H OrapH(pMaMi, npeoOpa3oBaHHa APOOHO-PANBEOHANBHBIX

CAMOCTOSITETHHO  (JOPMYTHMPOBATH H  AKTYANIH3HPOBATH  MPOOICMY,BHIPKCHHI;
aCCMATPHUBATh €€ BCECTOPOHHE, L YMETh OMEPHPOBATH NOMATHAMH: PANBEORANBHBIC, HPPAROHAILHBIC,

YCTaHABIMBATH CYIICCTBCHHBIH MPH3HAK HIH OCHOBAHHA JUIM CPaBHCHHAfiokazaTe MbHbie, CTEMEHHbIC, TOrAPHPMIIECKHE, TPHTOHOMETPHYECKHE
cutuKaImH 1 0GOGIMEHHA, VPABHCHHA H HEPABECHCTBA, HX CHCTEMBI,
- ONPEACITD LEIH ACATCTHOCTH, 334aBaTh MAPAMETPHI H KPHTCPHH HXL yMeTh ONEPHPOBATH NOHATHAMY: (YHKIEA, HEMPEPHIBHAA (YHKIHSA,

OCTIOKCHMS; POH3BOHAA, ICPBOOOPA3HAA, ONPEACNCHHBIH HHTETPAJL, YMETh HAXOAHTH
~ BBUEATH 33KOHOMCPHOCTH H MPOTHEOPCHHA B PaCcCMATPHBACMBINNIDOHIBONHHIC HNCMEHTAPHBIX (YHKUHI, HCTIONB3Y 1 CIIPABOYHLIC MATCPHAJLI,
JABICHHAX, eZ0BATh B POCTCHIKX ¢AY4aAX GYHKIHH HA MOHOTOHHOCTD, HAXOMHTH

- BHOCHTh KOPPEKTHBHI B [CATC/IBHOCTb, OLCHHBATL COOTBETCTBHC
[PE3YIETATOB LEJSM, OLECHHBATH PHCKA MOCICACTBHN ACATEILHOCTH;

- PA3BUBATH KPCATHBHOE MBINLICHHE IIPH PCOICHHH XKH3HEHHBIX IPOOneM
0) 0a30BEIE UCCICAOBATEIBCKHE ACHCTBHA:

- BIAOCTh HABBIKAMH  Y4cOHO-HCCICHOBATEILCKOH H  MPOEKTHO HAXO: cxoO HYC
NCATCIPHOCTH, HABRIKAMH Pa3peIleHId npoieM; i PKICHHC Iy TH, CKOPOCTH H yCKOpCHHIL,

| BELIBIIATH PHYHHHO-CIICACTBEHHEIS CBA3H H AKTYaJH3HPOBATh 3ajavy,| YMETb ONEPHPOBATL HORATHAMH: PAUHOHANLHAA (Iy HKIHA, HOKAATCILHAL
[BBIIBHTATh  rHIOTE3y cE  DEMICHHA, HAXOOMTH  AapIYMEHTH afbyHEIEA, CTeneHRan GyHKINA, norapadmurseckan Gymxmms,

TOKA3aTENbCTBA CBOMX YTBEPKACHMI, 3a4aBaTh MapaMeTpsl H KPHTEPHHTPHTOHOMETPHYCCKHE (QYHKIHH, 0OpaTHBIC (PYHKIMH, YMEHHE CTPOHTS TpadHKH
PeIICHY; eHHBIX )y HKUMIT, HCTIOB30BATh TPadHKH NMPH H3YYEHHH MPOLECCOB H

- AHATH3MPOBATE TNONYMCHHBIC B XOAC PEMCHHA 3aNa4H PE3YNBTATELLapucyMOCTEl, MPH PELICHUH 33034 H3 APYTHX Y4eOHBIX MPEAMETOB H 32124 H3
u;g;:g{q;zﬁ;;(:mman HX ZOCTOBEPHOCTS, MPOTHOSHPOBATH H3MEHEHHE Bl v\ o 5y BHPKATS (JOPMyY TAMH 3ABHCHMOCTH MEJKTy BETHMHHAMIL,

| yMeTh MepeHOCHTS 3HAHFS B O3HABATENBHYIO H MPAKTHYECKYI0 0Gnacryl YMETh PELIATh TEKCTOBKIC 3A/AH PasHLIX THIIOB (B TOM YHCNIE HA POLICHTHI,
KH3HE AT THHOCTH, NOJIH M YaCTH, HA ABWKCHEE, pabOTy, CTOHMOCTb TOBAPOB H YCIYT, HAJIOTH,

| yMETB HHTETpHPOBATh SHAHAS H3 PA3HBIX MPEIMETHBIX 061acTei; a7a4H H3 06/1ACTH YNPaBICHHA JIMYHBIMEA ¥ CEMEHEEIME (JHHARCAMI);

- BRIIBHTATh HOBBIC H/CH, MPCAJIATATh OPHTHHAJILHBIE NOAXOAB! M PEIICHHUS, [COCTABIATD BHIPAKSHHS, YPABHEHHA, HCPABEHCTBA M HX CHCTCMEI 110 YCIIOBHIO
i CIOCOGHOCTh MX HCHIONB3OBAHHA B NOSHABATENBHON H CONMANBHOHbanaum, HCCIENOBATH NONYYEHHOE PEMIEHAE H ONEHHBATH PABIONOA0OHOCTS
[IPAKTHKE pE3y IHTATOB;

YMETH ONICPHPOBATh NOMATHAMH: Cpe/Hee apu(METHICCKOE, MCIHAHA,

ARCONLINNE H BAHMCHBIIHE 3HAMCHHA QY RKIHIA; CTPOHTH rpadHKH
HOTOYWICHOB C HCMONL30BAHMCM ANMMAPATA MATCMATHYICCKOTO aHANIA3A,
PHMEHATH NPOH3BOAHYIO IIPH PCINCHHH 3324 HA BHIKCHHC, PCIATH
PAKTHKO-OPHCHTHPOBAHHBIC 33JAYH HA HAHOONBINC H HAHMCHBIINC ZHAUCHHA,




HAKOOJIBINES M HAMMCHBIICE 3HAYCHHAS, PA3MaX, AUCTIEPCHS, CTAHTAPTHOE
OTKJIOHCHAC YHCIOBOTO HA0OPA; YMETh H3BICKATh, HHTEPIPETHPOBAT
(hopMmarmiro, IpeACTABICHHYIO B TA0MIAX, HA AHATpaMMax, rpadukax,
TPKAFOIIYIO CBOKCTBA PCANbHEIX MPOLICCCOB H ABJICHUIA; PEACTABIATH
(hpopManMIO C MOMOMIBIO TAOHI H AHATPAMM; HCCIEIOBATh CTATHCTHYESCKHE
¢, B TOM YACJIC C MPAMCHCHHEM IPa()HIECKHX METOAOB H 3ICKTPOHHBIX
CPEACTB;
- YMETh OIICPHPOBATE NOHATHAME; CJIyIANHEIH ONBIT H CIy4aiftHOE COOBITHE,
STHOCTH CIyJaHHOTO COOLITHA; YMCHHE BHMHCIATD BEPOATHOCTD C
CIIOJIb30BAHAEM IPafEICCKAX METOAOB; IPAMEHATD (JOPMY JIBI CTIOJKCHHA H
yMHOKCHHS BEPOSTHOCTCH, KOMOBHATOpHEIE (PaKTHI H JOPMYJIbI IPH PEIICHHH
BANAY; ONCHHBATH BEPOATHOCTH PEANbHLIX COOBITHI; 3HAKOMCTBO CO
CIyIAHALIME BITHIHHAMH, YMCHHC IPHBOJATD NMPHMEPH MPOABIICHAA 3aKOHA
COJIBIINX YACCH B IPAPOAHKIX B OOIMECTBCHHBIX ABJICHHAX;
- yMETh OIICPHPOBATh NOHATHAMH: TOYKA, IPAMAA, INIOCKOCTD, NPOCTPAHCTBO,
H YToJl, CKpCIHBAIOIHECA NPAMbIE, APALICALHOCTD H
€PICH/IAKY ISPHOCTD MPAMBIX H ITIOCKOCTEH, yroJl MexKIy NPAMBIMH, YTOJ
€2y IPAMOH H INIOCKOCTHIO, YTOJ MEKAY IUIOCKOCTAMH, PACCTOAHHE OT
IKH 0 IKOCKOCTH, PACCTOAHAE MEXKAY MPAMBIMH, PaCCTOAHHE MEKAY
OCKOCTAMH; YMCHHEC HCTIO/Ib30BATh NPH PCIICHHH 33434 H3YYCHHBIC PaKThl H
€OPEMBI IIAHAMETPHH; YMCHHE OLICHHBATD PA3MEPbi 061LEKTOB OKPYAQAIOLICTO
Hpa,
= YMETb OIIEPHPOBATh NMOHATHAMH. MHOTOTPAHHHK, CEYCHHE MHOTOTPAHNMKA,
y0, MapalIeIenues, mpu3Ma, mapamMu/aa, GUrypa u NOBEPXHOCTh BPAMICHHA,
WIMHID, KOHYC, mMap, cdepa, CeUeHUs (PUTyphI BPAIICHHUS, IIOCKOCTE,
caromasnca chepsl, mMHAPa, KOHYCa, IJIOMAAb MOBEPXHOCTH IHPAMULIEL,
M3MBI, KOHYCa, IWIMHAPA, IIomans cepbl, 00beM Ky0a, MpAMOYTOIBHOTO
pajLIeICIIIe[a, MTHPAMU/IBL, IPH3MBL, INUTHHAPA, KOHYCa, MAapa; YMEHHE
00pakaTh MHOTOTPAHHHKY ¥ IOBEPXHOCTH BPAIICHHSA, UX CCYCHHAA OT PYKH, C
OMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB H ANCKTPOHHBIX CPEACTB, YMCHHE
aCTIO3HABATH CHMMCTPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABHIILHEIE
HOTOTPAHHHKY,
- YMCTB OIICPHPOBATh MOHATHAMH: ABH)KCHHUC B MPOCTPAHCTEL, HOI[OGHLIC
(brTypEI B IpOCTPAHCTBE; HCMOIB30BATH OTHOMICHHE ILTOMALEH HOBEPXHOCTEH H
065eMOB MOAOOHEIX (YUY MPH PELICHHM 33429,
- YMETb BBIMHCIIATH TCOMCTPHUCCKHE BEIMUMHEI (AJIMHA, VIO, IUIOMALb, 00BEM,
TUIOIIaab IIOBCpXHOCTH), HCIOJIb3Y H3YICHHBIC (l)OpMy.]'H)I H MCTOABL,
- YMETh OIICPHPOBATh NOHATHAMH: PAMOYTOJIbHAL CHCTEMA KOOP IMHAT,







OOPIMHATHI TOYKH, BEKTOD, KOOPAMHATH BEKTOPA, CKAIMPHOS MPOHIBSACHHC,
roJ1 MeXTy BEKTOPAMH, CyMMA BEKTOPOB, IPOH3BC/ICHAE BEKTOPA HA YHCJIO;

HMCPEHI MATCMATHICCKHX OTKPEITHH POCCHHCKOH B MEPOBOH MATEMATHYECKOH

BOJHTH AOKA3ATENBHBIC PACCYKACHHA IPH PEIMICHHH 33824, OLCHHBATD
OTHICCKYIO NPABHILHOCTD PACCYAKACHHH;
YMCTh OIICPHPOBATH NOHATHAMHA. MHOXKCCTBO, OAMHO)KECTBO, ONCPAIHHE HAX
0KCCTBAMH;, YMCHHC HCTIONB30BATD TCOPCTHKO-MHOKCCTBCHHBIH ANMAPaT Ayt
IHACAHKSA PCANBHBIX NPOLCCCOB H ABJICHHH NPH PSIICHHH 33824, B TOM MHCNE H3
YTHX Y9COHEIX IIPEAMETOB,
YMETh OLICPHPOBATH NOHATHAMH: Tpad), CBA3MbII rpad), Aepeso, mHKIL, rpad Ha
TOCKOCTH; YMCHHE 33aBaTh H ONMHCHIBATL IPadbl pasHYHBIMH CTIOCOOAMH;
CII0/Ib30BATh IPa()sl IpH PCIICHHHA 33T,
- YMETb CBOGOJIHO OIIEpPHPOBATH MOHATHAME. COUCTAHNAC, TICPECTAHOBKA, “THCII0
COYETAHMIA, YMCII0 NEPeCTAN0BOK; OnoM HiioTona; yMeHNE NPAMEHATD
[KOMOUMHATOPHBIE (JAKTH M PACCYKICHHS UM PEIICHAL 3a/AY,
~yMEThb ONICPHPOBATH NOHATHAME. HATYPANBHOC THCIO, IEJIOEC YHCII0, OCTATOK MO,
MO Y0, PAHOHALHOE “HCTI0, HPPAHOHANLHOC THCIIO, MHOYKECTBA
aTyPaJIbHBIX, UCIBIX, PATHOHANBHBIX, ICHCTBATEIBHBIX YHCE)T, YMECHHE
E:cnomasonan, TIPH3HAKH JACIAMOCTH, HANMCHBINAH OOIIHIA ACIHTE b H
HaUMeHbIIee 00mee KparHOe, AnroprT™M EBKIHa pH pellcHHH 3a4aY;
BHAKOMCTBO C Pa3/IMYHBIMHA NO3AMEOHHBIMA CHCTEMAMH CUHCJICHH,
- YMETb CBOGOIHO ONEPMPOBATH MOHATHAMHE. CTENEHD C LieJIBIM MOKA3ATENEM,
[kopers HaTypambHOM CTCIICHH, CTENEHD C PAHOHAIBHBIM MOKA3aTeNIEM, CTENICHD
C AeHCTBUTELHEIM (BCIICCTBEHHBIM) MOKA3aTEIEM, IOTapu(M YHCA, CHHYC,
OCHHYC H TAHTE€HC IPOM3BONBHOIO YHCJIA,
YMETh ONICPHPOBATH MOHATHAMH: TOXKAECTBO, TOKISCTBEHHOE
€00pa30oBaHNE, YPABHCHHE, HEPABEHCTBO, CHCTEMA YPABHCHHIA H HCPABSHCTB,
aBHOCHIIbHOCTh YPAaBHCHHI, HEPABEHCTB H CHCTEM, PAlMMOHAJIBHEIC,




MpPALOHANBHBIE, OKA3ATS/IbHEIE, CTETICHHBIE, JToTapHMUecKue,
TPUTOHOMCTPHYICCKHC YPABHEHHUS, HEPABEHCTBA ¥ CHCTEMBI, YMEHHE PenIaTh
yPABHEHHU:A, HCPABSHCTBA M CHCTEMBI C OMOIIBEO PA3IHMHBIX IPHEMOB, PEILIATH
yPABHEHHUA, HCPABSHCTBA M CHCTEMBI C ITAPaMEeTPOM; MPHMEHATh YPABHCHHUSL,
[HICPABCHCTBA, X CHCTCMBI 4714 PCLUICHUA MaTeMaTHHUCCKHX 3ada4 H 3a1a4 U3
[PA3TIMHBIX 00JIACTCH HAYKH M PEaIbHOM JKHU3HH,
-yMeTb CBOOOTHO ONEPUPOBATH NOHATHAMHE; rpaduk (yHKIMH, oOparHas
byskum, xoMno3uuua GyHkuwi, muneiHas GyHKIU, KBaOpaTHHAY ()y HKIHASL,
CTeneHHAsA (Jy KA C MEbIM OKA3ATE/IEM, TPHTOHOMETPHYECKHE (Y HKIHH,
0OpaTHbIC TPHTOHOMETPHYECKHUE (DYHKIMM, MOKA3ATENBHAA H JIOTapH)MHEISCKAL
(hyHKIMHA; yMEHHE CTPORTS rpaduku ()y HKIMHH, BLIIOTHATH NpeoOpa3oBaHAL
rpaukoB ¢y HKIHI,
yMEHHE HCTIONb30BaTh rpaduKy PyHKIHH IS A3yICHAS POLECCOB H
3aBHCHMOCTCH NPH PEINCHAN 33434 U3 APYTHX Y4eOHLIX peAMETOB H H3
PCANbHOM sKH3HH, BRIpakKaTh (POPMyIaMH 3aBACAMOCTH MEKIY BEIHMHHAMH;
yMCHHE CBOOOTHO ONCPHPOBATh MOHATHAMH: YCTHOCTH ()Y HKIIHH,
NEPHOIHYHOCTH (DY HKITHH, OTPAHHYUCHHOCTD (PYHKIHH, MOHOTOHHOCTD ()Y HKIIHH,
bKcTpeMyM QlyHKIHHA, HAHOOIBIICE H HAHMCHBINCE 3HAYCHHA (PYHKIHH HA
MPOMEIKYTKE;, YMCHHAC IPOBOAHTD ACCIICAOBAHAC (yHKIHM,
yMEHHE HCTIONL30BATH CBOHCTBA H rpaduxn ¢y BKmi 1) pEIICHHA YPaBHCHHH,
HCPABCHCTE M 33729 C NApaMEeTPaMBE; H300paXaTh Ba KOOPAHHATHOH IMIOCKOCTH
MHOKSCTBA PEIICHHH YPABHCHHIH, HCPABCHCTB H HX CHCTEM;
YMETh CBOOOJHO ONEPHPOBATH MOHATHAMH: TIOC/ICAOBATEILHOCTD,
pHOMETHMECKAN MPOTPECCHS, TEOMETPHYESCKAA MPOTPECCH, GeCKOBCIHO
GbIBAIOIIAA TCOMETPHYECKAS MPOTPECCHA, YMEHHE 3a8aBATh
MOCNEAOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPCHTHBIX GopMy L,
- YMETh ONIEPHPOBATH MOHATHAMH: HEMPEPHIBHOCTD (PYHKIMA, ACAMITTOTH
rpaduxa QyHkIME, NEpBad H BTOPas NPOH3BOAHAA (YHKIMMHA, reOMETPAYCCKHIA H
H3HYCCKHiT CMBICH IPOM3BOXHOM, NEpBo0oOpa3Hai, ONpeAc/icHABIN HHTCTPAT,;
MEHHE HAXOJHUTH ACAMITTOTHI TpadHKa GyHKIUHH; YMEHHE BHYHC/IATS
H3BOAHBIE CyMMBL, MPOH3BCACHHSA, YACTHOTO H KOMNIOSHINEH (y HKIHii,
AXOAMTh YPABHCHHC KACATCIBHOM K rpadHKy dyHKmuH,
MCHHE HCTIONB30BATh MPOM3BOAHYIO I HCCICAOBAHNA (hy HKIWH, s
AXO0XKACHHA HAWIIYINICTO PCHICHHS B MIPUKJIAAHEIX, B TOM YHCJIE COMHAATBHO-
KOHOMHYECKHX H (PH3HYECKAX 3a7a4aX, )11 ONpPCACICHAA CKOPOCTH B
CKOPEHHA; HAXO/UTH IIOIMANA B 00BEMBI (HTYp ¢ MOMOMIBLIO HHTETPANA,
HBOJMTH MPHMEPLI MATEMATHYECKOTO MOICTHPOBAHHA C MOMOIIBIO
(depeHIHAILHBIX yPABHCHHI,




- YMETh ONEPHPOBATh NOHATHAMH: KOMILICKCHOE YHCIIO, CONMPDKEHHEBIC
OMIIEKCHBIC YHCJIA, MOJYJIb H aDTYMEHT KOMIUICKCHOTO YHC/A, OpMa 3anHCH
EOMI‘U‘ICKCHLIX gHCel (TeOMETPHICCKAA, TPHTOHOMETPHUCCKAA H
areOpanyeckan); yMETb IPOH3BOAHTE apHPMETHICCKHE ACHCTBHA C
[kOMNIEKCHEIMHE THCIIAMH, IPHBOAMTD NPHMEPHI HCTIOJE30BAHAA KOMILIEKCHBIX
MHCEIT,
- YMETb CBOGO/IHO ONEPHPOBATh OHATHAMH: CPEAHEE APHPMETHICCKOE,
Memmana, BEanGonbmee H HAHUMEHBINCE 3HAUCHAS, PA3MaX, AHCIICPCHL,
CTAHJAPTHOC OTKIOHCHHE I ONMHCAHMA YHCJIOBBIX JAHHLIX;, YMCHHC
CCICAOBATH CTATHCTHYCCKHC NAHHBIC, B TOM YHCIIC C MPHMCHCHHCM
(PHIECKHX METOZIOB H 3ICKTPOHHBIX CPEICTB; rPadHUeCKH HCCIIEAOBATD
OBMECTHEIE HAOMIOACHHA C OMOMIBIO THATPAMM PaCCCHBAHMA H JIHHCHHOK
eTPECCHH;
YMETh HAXOIATH BEPOATHOCTH COOBITHIH C HCMOJIb30BAHHEM IPadIcCKHX
€TO/I0B; MPHMEHATH U PEIICHHA 33824 (OPMYJIbI CJIOKCHHA H YMHOKCHHSA
€pOATHOCTEH, GopMyy NOJHOH BEPOATHOCTH, opMyiy Bepaymnm,
OMOHHATOPHEIC (AKTHI H GOPMYJILL, OLICHHBATDH BEPOATHOCTH PCANBHEIX
COOBITHI;, YMEHHE OIIEPHPOBATH MOHATHAMH. CyYAHHAA BEJIHIHHAA,
PACIIPE ACICHHIE BEPOATHOCTEH, MATEMATHYCCKOE OXKHAAHNE, THCTICPCHA H
CTAHAAPTHOS OTIJIOHCHHE CITy4aHHOH BEIHYHHEL, (PYHKIHH PACHPCACIICHHA H
MTOTHOCTH PABHOMEPHOTO, MOKA3ATE/NLHOIO H HOPMAJLHOTO PACHPE/ACIICHHI,
YMEHHE HCIIO/TB30BATh CBOHCTBA H3YYCHHEIX PacIpeciCHHI AiA pellcHHA
33734, 3HAKOMCTBO C IIOHATHAMM: 3aK0H COJIBIINX TYHCEIL, METOAB BHOOPOUHBIX
CCIISIOBAHMIT, YMEHHE TIPHBOAMTH MPAMEPEI NPOABICHAL 3aKOHA GOMBINHX
IHCEIT B IPUPOAHBIX H OOLIECTBCHHBIX ABJICHHAX,
- YMETb CBOOOJHO ONICPHPOBATH MOHATHSIMHE. TOYKA, MPAMAA, MJIOCKOCTB,
MPOCTPAHCTBO, OTPE30K, JIy4, INIOCKHMIH YTOJI, ABYTPAHHLIH YTOJI, TPEXITPAHHbIH
VTOJI, IEPeCeKAIOIHECA, NAPAILICTLHBIC H CKPCIHBAOIIHECA MPAMBIE,
Napa/IeIBHOCTD H NEPICHAMKY IMPHOCTh IPAMBIX U INIOCKOCTEH, yroa Mexay
MPAMBIMH, YTOJI MEKAY NMPAMOM H ITIOCKOCTEHIO, YTON MEKAY IUIOCKOCTAMH;
yMEHHE HCTIOJIB30BATh NPH PCIICHHH 33129 H3yYcHHBIE (aKTHl H TEOPEMBI
MIAHEMETPHH;, YMEHHE OLUCHHBATE PAa3MEPHI 0OLCKTOB B OKPY KAIOIIEM MHpE,
yMEHHE OTICPHPOBATh NOHATHAMM: MHOTOTPAHHHK, CCICHHE MHOTOT PAHHHKA,
MpABHIIbHbIH MHOTOTPAHHHK, IPA3MA, MHPAMHAA, GHTYPa H NOBEPXHOCTH
BpaILCHNSA, IWIAHAP, KOHYC, map, cdepa, pa3sBEPTKA OBEPXHOCTH, CEUCHHA
OHyCa H ITHIHHAPA, NAPANICILHLIE OCH HIIH OCHOBAHHIO, CEYCHHE 11apa,
OCKOCTb, KACAIOIAACA CEPH, IFUTHHAPA, KOHYCA; YMEHHE CTPOHTD CCUCHHE
OrOTpaHHHKA, H300PAXXaTh MHOTOTPAHHHKH, (GHIYPH H NOBEPXHOCTH




PALICHHA, HX CCYCHH, B TOM YHCJIC C IOMOIIBIO JICKTPOHHBIX CPEICTB;
MEHHE NPHMCHATDH CBOHCTBA FEOMCTPHUICCKHX (PHTYP, CAMOCTOATEIHHO
PMYTHPOBATH OMPCACICHUA H3yJACMBIX (PHTYP, BBIABHIATh THIIOTE3HI O
BOHCTBAX H NPH3HAKAX FEOMETPHICCKHX (HTYp, 060CHOBBIBATH HITH
MPOBEPIraTh HX; YMCHHE MPOBOAMTH KIACCH(HKAIHIO (HIYD MO Pa3TAIHEIM
H3HAKAM, BLITIOJIHATH HEOOXOAWMEIC JOTIOMHHTCILHBIC OCTPOCHAS,

yMETh CBOOOAHO OTIEPHPOBATH MOHATHAMH: IJIOMAAL (PHIYPHL, 00BbeM (PHTYpHL,

JIHYHHA YIIIA, PACCTOSHHE OT TOUKH /10 ILIOCKOCTH, PACCTOAHHE MEXK/Y

AMBIMH, PACCTOSHHE MEKIY ILIOCKOCTAMHE, IIOIM@AAL CHCPLL, NMIOMATbL

OBEPXHOCTH MMPAMHABI, IPH3MBI, KOHYCA, IAIMHPA, 00beM KyOa,

MOYTOILHOTO NMAPAJLICICIHIICAA, MHPAMA/IEL, MPH3MEL HIHHAPA, KOHYyCa,

apa; YMEHHC HAXOHTh OTHOMICHAC 00BCMOB IOAOOHEIX (HTYD;

YMETb CBOOOIHO ONEPHPOBATH NOHATHAMH. IBHXKCHHC, APAIUICILHBIH

€PEHOC, CHMMCTPHS HA IJIOCKOCTH H B IPOCTPAHCTBE, IOBOPOT,

o0paszoBannc noo6us, Hox0OHbIC PATYPH;, YMCHAC PaCIIO3HABATh PaBHBIE H

000HBIC (PUTYPHI, B TOM YHCIKE B IPHPOAC, HCKYCCTBE, APXHTEKTYpe; YMCHHE

CHOJIE30BATh TCOMETPHUYCCKAC OTHOMCHHS, HAXOAWTH FeOMETPHYECKHE

CIIAYHHBI (AIHHA, YTOJ1, IJIOMAJb, 00HEM) IIPH PEIICHAH 32324 H3 APYTHX

4eOHBIX MPEAMETOB K H3 PCAlbHOH XKH3HE,

- YMETb CBOOO/THO OIICPHPOBATH IOHATHAMHE: NPAMOYTOJIbHAA CHCTEMA

OOPIMHAT, BEKTOP, KOOPAHHATHI TOIKH, KOOPHHATH BEKTOPA, CYMMA

€KTOPOB, MPOM3BEACHAE BEKTOPA HA YHCJIO, Pa3/IOKCHHE BEKTOpa 1O 6a3HCy,

CKALIPHOS MPOM3BEACHHE, BEKTOPHOE MPOH3BEACHHE, YTOJ MCHJTY BEKTOPAMH,

YMCHHE MCIIOIB30BaTh BEKTOPHBIH i kOOPIHHATHEIN METOA A PEIICHHA

PEOMETPHUECKIX 33034 U 33434 APYTHX YUCOHBIX IPEAMETOB; ONEPHPOBATH

MOHATUAME; MATpULA 2x2 U 3X3, ONMpeaCIHTEb MATPHIBL, FeOMETPUYECKHH

CMBICIT OTIPEACTHTENS,

- YMETh MOJCMPOBATh PeaIbHbIC CUTYALMH HA A3BIKE MAaTEMATHKH, COCTABIATH
BIPAKCHAA, YPABHSHHUS, HSPABEHCTBA M MX CHCTEMBI I10 YCJIOBHIO 33Ja4H,
CCICA0BATh MOCTPOSHHBIE MOACIM C MCIIOIb30BAHHEM allnapara aareOpshl,

MPETHPOBATh NMOIY4YEHHBIH Pe3yabTar, CTPOUTh MAaTEMATHYECKHE MOACH

C TOMOIIBIO TEOMETPHYESCKUX NMOHATHI M BSIHYUH, PELIATh CBA3AHHBIE C HUMH

PAKTHYECKHE 3aa4M; COCTAB/ATh BEPOSTHOCTHYIO MOAETD U

MHTCPIPETHPOBATD NOMTYYEHHBIH Pe3ynbTar, pemaTh MPUKIAAHBIC 300241

CpEeICTBAMY MaTEMAaTHIECKOTO aHAM3a, B TOM YHCJIE COLMANBHO-

HKOHOMMHMECKOTO M (QH3HIECKOTO XapakTepa;

- YMECHHE BRIOHpPATh HOAXOAAIIHHI METOA /Ul PELICHHS 330a4H; IIOHHMAHHC

SHAYMMOCTH MATEMATHKHU B M3YYEHUY IIPUPOAHBIX H OOIMECTBCHHBIX IPOLECCOB




SBIICHHH; YMCHHAE PACTIO3HABATL NPOABJICHHE 3AKOHOB MATEMATHKH B

CKyCCTBC, YMCHHE NPHBOJHTH NPHMEPH MATEMATHYCCKHX OTKPHITHH
HICKOH B MHPOBOH MATCMATHYCCKOMH HAYKH

OK 02 Hcnons30Barb B 061aCTH HEHHOCTH HAYYHOTO NO3HAHHA: yMETb ONCPHPOBATh NOHATHAMH. PAHOHA/bHAA (QYHKIMA, TOKa3aTeNbHAN

COBPEMEHHBIE CPE/ICTBA NOACKA, [C(POPMHPOBAHHOCTD MHDOBO3ZPCHHA, COOTBCTCTBYIOMIETO COBPEMEHHOMY|KbyHKums, CTEICHHAA Qynxoms, norapudpmmveckan Gynxamu,

33 M HHTEPIPETAMHH POBHIO pPa3BHTHA BAYKH H OONMCCTBCHHOH MPAKTHKH, OCHOBAHHOIO H3 PHIOHOMETDHUCCKEE (DYHKUHH, 0OPATHEIE (yHKINHH, YMEHHE CTPOHTS FPadHK
H(pOpMaLHH, 1 ore KyJIbTYp, CHOCOOCTBYIOIETO OCO3HAHHIO CBOETO MeECTa B — H, HCNOMLI0BATL TpAdHKE MDA H3YHeHHN coB :]
(hopMaLMOHHEIE TEXHONOTHH  [TOTHKY IbTYPHOM MHDC; vylmmn, P y poee

/19 BEINOTHEHMS 32024 COBEPIICHCTBOBAHNAE SIHIKOBOH H UHTATENLCKON KyJIBTYPH KaK Cpell ABHCHMOCTCH, IIPH PCHICHHH 334 H3 APYTHX y4COHBIX MPEAMETOB H 3aaY H3
MpoeCCHORATBHOH 3aHMOICHCTBHA MEXKAY JIOAbMH M NO3HAHHA MHDA; CANLHOH JKH3HH, BHPKATH GOPMYTAMH 3ABHCHMOCTH MEXKIY BE/THIHHAMH,

TCATSIBHOCTH - OCO3HAHME LICHHOCTH HAYYHOH ACATEIPHOCTH, TOTOBHOCTh OCYIICCTB b YMETh  ONCPHPOBaTH NMOHATHAMH.  TOXACCTBO,  TOXKACCTBCHHOC

MPOSKTHYI0 H MCCICAOBATCIBCKYIO ACATC/IBHOCTh HHAMBHAYyAILHO H BnpeoOpasoBaHHE, YPABHEHHE, HEPABCHCTBO, CHCTCMA YPABHCHHN H HEPABCHCTS,

rPymIme. PABHOCHIBHOCTD  YPABHCHHH, HEPABCHCTB H  CHCTEM,  PalHOHANbHbIE,

OB/1aJcHHE YHUBEPCATLHBIME YUcOHBIME IIO3HABATE TBHEIMH ACHCTBHAMHE
[B) pabota ¢ urdopmarmeii:
- BIAJCTh HABBIKAMM IOJyYCHHS HMH(OPDMAIlMH H3 HCTOYHHKOB Pa3Hb
TUIIOB, CAMOCTOATEABHO OCYILIECTB/IATh MOUCK, AHAJM3, CHCTEMATH3AIHMIO
[MHTEPIpETAIMIO HHGOPMAIIMH PA3/IMYHBIX BUAOB U (HJOPM NMPESACTABICHHS;
- CO37aBaTh TEKCTHI B Pa3MYHEIX (JOPMATAX C YUETOM HAZHAYCHHS
pHQOpMAIMM ¥ uUETEBOM AayAWUTOPHM, BHIOMpPAad ONTHUMANBHYIO (Op
IIPCACTABICHHUA U BU3YaIU3aAlIUH,

- OLCHUBATH JOCTOBEPHOCTD, JISTHTUMHOCTD HHPOPMALIHH, €€ COOTBETCTBHE
[PABOBBIM H MOPATbHO-3THHECKHM HOPMAM;

PPALHOHANBHBIE,  MOKAATE/NbHBIC,  CTEMEHHBIE,  MOrapHPMIMECKHe,

3 HBIX 00NACTEH HAYKH H PeaNbHOM JKHIHH,
YMETh CBOGOANO ONCPHPOBATH NOHATHAMH: JBHXCHHE, NAPANNC/HHBIA
IEPEHOC, CHMMCTPHA HA IJIOCKOCTH H B NPOCTPAHCTBE, MOBOPOT,
. HCTOTE30BATH CPEACTBA HH(OPMAIMOHHEIX M  KOMMYHHKAIHORF ©06pasoBaNKC N0K0GH1, NOAOGHHE QHIYPLS, yMCTL PacToSHABATS pasihie
TEXHOJOTHH B  PCHICHHH  KOTHHTHBHBIX, KOMMYHHKATHBHBIX OAOGHEIC (HIYPH, B TOM YHCIC B NPHPOAC, HCKYCCTBE, APXHTCKTYPC, YMETH
Egranmaunouuux a4 ¢ coOmoneHuem TpeOoBaEmmMi 3IPrOHOMHKH HCIONL3OBATD TFCOMCTPHUCCKHE OTHOWICHHA, HAXOJHTL TICOMCTPHICCKHG
XHHKH (€30MacHOCTH, THIHCHBI, peCypcocOepeKCHms, NPAaBOBHIX HIBEIIF § (AHHA, Yron, IWIOmaab, 00beM) MpH PCICHHH 3a8a4 B3 APYrHx|
PTHYCCKHX HOPM, HOpM KH(l)OpMﬂl.lHOl-lI-lOi’l 6c30macHOCTH; y ycORRIX IPEAMETOB H H3 PCANBHOM JKH3HH
BIANCTD HABBIKAMH DACNO3HABAHHS H 3AINHTH  HHQOPMALMHH
popMAUHOHHO# G¢30NACHOCTH JINYHOCTH
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CIIONIB30BATH 3HAHHA 1O
HMHAHCOBOH IPAMOTHOCTH B

B 06nacTu iy x0BH0-HPABCTBEHHOTO BOCTHTAHAS:

c(hopMHpOBaHHOCTE HPABCTBSHHOTO CO3HAHHSA, ITHYCCKOTO MOBCACHHA,
CHOCOOHOCTh OLECHHBATh CHTYAIMIO H MPHHHMATbH OCO3HAHHBIC PELICHHS,
PHEHTHPYACh HA MOPAJbHO-HPABCTBCHHBIE HOPMBI H ICHHOCTH;
OCO3HAHKME THYHOTO BKJIAJA B MOCTPOCHHE yCTOIYHBOTO 6y AyILIETO;
OTBETCTBCHHOC OTHOIICHHE K CBOMM POAMTE/IAM M (MIM) JPYTHM 4ICHA
€MEH, CO3JAHMI0 CEMBH HAa OCHOBE OCO3HAHHOIO IPHHATHA LCHHOCTEH
€MCHHOH KHM3HH B COOTBETCTBHH C TPAJHLHAMHA HApOI0B POCCHH,
BIIA/ICHAC YHHBEPCATLHBIMH PETYJIATHBHBIMH ACHCTBHAMH,

PALMOHANBHBIC, HPPALHOHANBHEIC,
TPHIOHOMETPHHECKHC)

YMETh ONCPHPOBATL TOHATHAMM:
OKA3ATEBHBIC, CTCHCHHBIC, JIOTAPH(PMHYECKHE,
HCHUSA H HCPABEHCTBA, HX CHCTEMBI,

YMETh ONCPHPOBATH NMOHATHAMH. MHOTOTPAHHUK, CEUCHHME MHOTOTPAHHMKA,
0, mapainejcnHunes, MpH3Ma, MHPaMHAA, QHIYPa H MOBCPXHOCTH BPAMICHHA,
JMHAD, KOHYC, Wap, cdepa, ceueHMA (Qurypsl BpameHHd, IUIOCKOCTD,
calomanca cephl, UHIHMHAPA, KOHYCA, IUOmMAAb NOBEPXHOCTH NHPAMHIBL
H3MBI, KOHYCa, LHIHHApA, Iiomams cepel, 00BeM Ky0a, mpAMOYIOJIBHOTO

PA3IHBIX HKH3HCHHBIX ) CaMOOpraHm3aIHA: paieficnuneaa, MHPAMHABL, NPH3MBI, LWHIHHAPA, KOHYCa, DIApa; YMEHHE
CHTY alHAx mcmmﬁiﬁ;’ c::y;::: Inmnwllbpmym;a:z?aone mﬁfe;;‘;;“’ 306pasaTh MHOTOTDAHHHKH H TIOBEPXHOCTH BDAICHHA, HX CCHEHHS OT pyXa, ¢
6pa30BATE RO AEATEMBHOCTH H HKH3HEHHEIX CHTYAIHAX; OMOIIBI0 YCPTEKHBIX HMHCTPYMEHTOB H OJIEKTPOHHBEIX CpEICTB; YMETH
- CAMOCTOSTENEHO COCTABIAT IUIAH DEMIEHES MpOGNEMEI C YHETO 03HABAaTh CHMMETDHIO B MPOCTPAHCTBS; YMETh PAaCNO3HABATh NMPABHJILHLIC
[pMeronmExcs pecypcoB, COGCTBEHHBIX BO3MOIKHOCTEMH H NPeAMOYTEHHIA, OrorpAHHHKH,
- JABATh ONCHKY HOBBIM CHTYaIMAM, - YMCTh OICPHPOBATh NOHATHAMH: MPAMOYIOJbHAA CHCTEMA KOOPAHMHAT,
CocOOCTBOBATh (POPMHPOBAHHIO H MPOABNEHHIO IMPOKOM IPYAMUMH BoOpIMHATHI TOUKH, BEKTOP, KOODIHHATH BEKTOPA, CKAIMPHOE MPOH3BEACHHCS,
pa3HEIX 06.1{acmx 3HAHMH, TIOCTOAHHO NMOBLILIATH CBOH OGPA3OBATCILHEIA Hly o Mesry BeKTOpaMH, CyMMa BEKTOOB, MPOH3BEICHHE BEKTOPA HA MHCIIO;
)J;L}g::)m?em’ HAXOAHTh C NMOMONILI0 H3YUCHHBIX (JOPMyN KOOPAMHATH CEPEAMHBI OTPE3KA)
CTOMB30BATh MPHEMBI PeQICKCHH A1 OLICHKH CHTYaIuH, BRG0P BepHOrol ACCTOAHHE MEXLY JIBYMA TOUKAMH
CIICHHUS,
- YMETh OLCHHBATH PHCKH H CBOCBPEMEHHO NMPHHAMATH PEHICHAA N0 HX|
HIDKCHHIO,
) 3MOIMOHAIbHEIH HHTEIUICKT, NPEMIONATAIOMEH CPOPMHPOBAHHOCTS:
Hy TPEHHE! MOTHBALNM, BKIIFOYAIOMCH CTPCMIKCHHE K JOCTHIKCHHIO INCIH W
CIEXy, ONTHMH3M, HHHIMATABHOCTL, YMCHHC JACHCTBOBATb, HMCXOAd H3
BOUX BO3MOKHOCTCH;
IMIATHH, BKIIOYAIOMCH CNOCOOHOCTh NOHHMATH 3IMOIMHOHAIBHOC
OCTOAHHE APYTrHX, YUYHTHIBATH €T0 IPH OCYMICCTBICHAH KOMMYHHKAI[HH,
NOCOGHOCTD K COUYBCTBHIO H COTICPCKHBAHHIO,
COLHANBHLIX HABBIKOB, BKIIOYMAIOMMX CHOCOOHOCTh BHICTPAHWBATH
THOUWICHHA C JAPYTHMM JOOABMH, 3300THTBCA, TPOABIATh HHTEPEC H|
a3pemaTh KOH(GIMKTHI
OK 04 S¢pexTHBHO TOBHOCTh K CAMOPA3BHTHIO, CAMOCTOATENLHOCTH H CAMOONPCACICHHIO; [ YMETh ONEPHUPOBaTh MOHATHAMH: Cy4aiiHblil oner m CiyvaiiHoe cOObITHE)
3aHMMOJCHCTBOBATh H pab0TaTh BlOBIAZICHHE HABBIKAMH  Y4eOHO-HCCIIEIOBATENBCKOM, IPOCKTHOM POSTHOCT CIYYAHHOTO COGBITHA, YMETh BHYHCIATH BCPOATHOCTH G
OJUICKTHBE H KOMAHJC OIHANBLHOM ACATEIBHOCTH, CTONB30BAHMEM TPAQHYESCKHX METOAOB; MPHMEHATH (POPMYJIBI CIOKCHHA
CHHC YHUBEPCAIBHBIMH KOMMY HHKATHBHEIME JCHCTBHAMH: MHOKCHHA BEPOATHOCTEH, KOMOHHATOPHBIC GakTHI H (OpMYIIHI NpH peile
COBMCCTHAA ASATS/IHOCTD! . Y, ONCHHBATH BEPOATHOCTH PEAIbHBIX COOBITHH, 3HAKOMCTBO CO
ug::;l;mau H MCTIO/IB30BaTh MPEHMYIUECTBA KOMAHAHOM H HHAHBHIYALHOMH . BE/THMHHAME, YMEHHE TPHBOHTS TPHMEPH NMPOARICHEA 3AKOHA
OPHEMMATE UETH COBMECTHON JEATCIBHOCTH, OPTAHW3OBHIBATH o0 PIINX YHCCH B IPHPO/HLIX M OOMIECTBCHHEIX ABNICHHAX;
OOPAHHHAPOBATDH JEHCTBHA MO €€ JOCTIKECHHIO. COCTABIATD IUTAH JAcHCTBHiL[ YMCTDh CBODOJHO OMEPHPOBATh NMOHATHAMH. CTCNCHB C LE/bIM NOKA3ATENEM,)
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PaCTIpeENATh PO C Y4ETOM MHEHHI YYACTHHKOB 0GCYKIATh pe3yIbTaThijkOPEHb HATYPANLHOIH CTEICHH, CTCIICHD C PAAOHATBHEIM NMOKA3aTENEM, CTEICHE
COBMECTHOH paboTsr, C ACHCTBHTENBHEIM (BCIICCTBCHHBIM) IOKA3aTeNIEM, JOrapHM 4HCIA, CHHYC,
- KOODAWHMpOBATH H BHIIOJHATE PabOTy B YCIOBHAX PCANLHOTO,b . y1Hy C M TAHTEHC NPOM3BOMBHOTO ACIA;

BUPTYAILHOTO B KOMOHMHHPOBAHHOIO B3aHMOJCHCTBHA, 60 .
- YMCTh CBOOOOHO ONCPHPDOBATh HNOHATHAMM. K
- OCYIUECTBIATh IO3UTHBHOE CTPATEIHMECKOS MOBEACHHE B Pa3/MYHBIX y rpapux ¢QyHkuuu, oOparmas]

CHTY ALIAX, TPOSABIIATH TBOPIECTBO H BOOOpakeHHE, GbITh HHHUHATHBHBIM. [bymKumsA, KOMNOSHIKS QyHKIEH, IHECHRAN Gy HKIHMA, KBAIPATHIHAL (yHKIHA,

OBJ1aICHHE Y HUBEPCATHBIMHA PEry IATHBHBIMH AHCTBHAMH: CTeneHHas (YHKINA C NENLIM HOKAATENCM, TPHIOHOMETPHYECKHE (yHKIHH,
r) MpHHATHE Ce04 U APYTHX MEOACH: OOPATHBIC TPHIOHOMETPHYCCKHE (JyHKIHH, MOKA3ATE/IbHAA U JIorapH(pMuec

- TPUHAMATD MOTHBHI H apryMEHTHl JAPYTHX JIOACH NPH AHATH3CKDYHKUHM, YMEThb CTPOMTh rpadHkd ()yHKOEMH, BHIOJIHATH npeoﬁpasona}l:lj
[PE3YIBTATOB ACATCIIBHOCTH, [-pa(l)],ﬂ(os (l)y].n(u],[]‘,i;

- IIPH3HABATD CBOC IIPABO H IPABO APYTHX MoAcH Ha OmHOKH,

- YMEThb HCMOJB30BaTh TpadHKA (yHKmEH I H3YUCHHA MPOLECCOB
- Pa3BUBATH CIIOCOOHOCTH HOHMMATD MHP C MO3HLHH APYTOro Y€NI0BeKa ‘ ® Y

BABHCHMOCTEHl NMpH PEIICHAM 33434 H3 APYTAX YUSOHBIX NPCAMETOB H
peAbHOM HKH3HH, BHIPAKATD (JOPMYIaMK 3ABECHMOCTH MEK/AY BCIHTHHAMM,
- CBOOOJHO ONEPHPOBATh MOHATHAMH. YETHOCTh (YHKIHH, NCPHO,
VHKUHH, OTPAHHYCHHOCTD (PYHKUHH, MOHOTOHHOCTb (YHKIHH, IKCTpE
HaHOONBIICE H HAHMEHbIICE 3HAYCHHA (YHKUHH HMA IPOMEXKYTKE]
€Th MPOBOJHTD HCCIICAOBAHHC Yy HKIMHH;
- YMETh HCTIOJIB30BATH CBOHCTBA H rpadukn ¢ysxupEii AN pemeHHA yPaBHEHHI,

CPABCHCTB H 33834 C MAPAMETPaMH; H300paXars Ha KOOPIHHATHOH IIOCKOCTH
0JKSCTBA PCIICHHH YPABHCHHIA, HEPABEHCTB H HX CECTEM

OK 05 OcymiecTBIATh YCTHYHO ¥ [B 06,1aCTH 3CTETHIECKOTO BOCIHTAHMA - yMCTh ONCPHPOBATH MOMATHAMH. CPCOHEE APHPMETHYECKOS, MEIHAHA
MICHMEHHYIO KOMMYHHKALHEO HA |+ 3CTETHHYECKOE OTHOMICHAE K MHPY, BIJIIOYAA 3CTCTHKY OBITA, HAYIHOTO Abice H HAHMCHbIICS 3HAMEHHA, PASMAX, JHCHCPCHA, CTABJAPTHOE
rOCYJapCTBEHHOM A3BIKE TeXHIfI‘legKOI‘O TBOPYECTBA, CNOPTA, TPYAA H OOMECCTBCHHEIX OTHOMICHHI; OHCHHE WHCIIOBOTO HAGODA; yMCHEHC xats, MHTED BaTH
Poccuiickoit Peaepaunn ¢ - CIOCOOGHOCTh BOCHIPDHHMMATh PA3NHYHEIC BHIOBM HCKYCCTBA, TPAOHUHH H MpETHPO

yueToM 0COBEHHOCTE TBODYECTBO CBOSTO M JADYrHX HADOXOB, OMYMATh 3MOLHOHAMBHOE opMampmo, npeacTaBneRHyl0 B TabMHmAX, HA MWMW, rpadmxax,
COLMATLHOTO B KYIBTYPHOTO  [BO3ICHCTBHE HCKYCCTBA; TPKAIOMYIO CBOHCTBA PCANBHEIX HPONSCCOB H ABNCHHI, MNPeACTABIATE
[KOHTEKCTA - yOS:KICHHOCTD B 3HAYMMOCTH JUIA JIHNMHOCTH H 00ImECTBA OTEYCCTBEHHOTO| HPOPMALHMIO C MOMOILIBIO TAONHI] H JHATPAMM; HCCJEAOBATh CTATHCTHUCCKHC

MHpPOBOT0 HCKYCCTBA, 3THHUYECKHX Ky/IbTYPHHIX TPANHIHA M HAPOAHOTO{JAHHbIC, B TOM YHCIIE C NPHMCHCHHEM IPAQHICCKHX METOAOB H 3MCKTPOHHBIX
OpHECTEa,; peCTB;
TOTOBHOCTP K CAMOBBHIPDKCHHIO B PASHBIX BHAX HCKYCCTBA, CTPEMIICHHCL yMeTh ONEPHPOBATh MOHATHAMH: TOYKA, NMPAMas, IUIOCKOCTH, MPOCTPAHCTEHO,
OSBIIATH KAYECTBA TBOPYECKOH IHYHOCTH, 3 . VIAHHMH YroJ, CKpCNMBAIONHECS MpIMBE, MAPALIENH
)ng]f:;:;ee ?’HKBCPC(:UILI-[I:[MH KOMMYHHKATHBHBIMH JCHCTBHAMH: epre JAPHOCTD TIPS - i'l, yron M p M, yro
- OCYIIECTBIATH KOMMYHHKAIHH BO BOeX Chepax sH3HI, ©KAY MPAMOH H IUIOCKOCTEHIO, YTON MEKIY IUIOCKOCTAMH, PAacCTOAHHE OT]
- Pacmo3HABATh HEBepOANbHEIC CPEACTBA OOMICHHsA, MOHHMATH 3HAYCHHE[TOYKH 10 IUIOCKOCTH, PACCTOAHHC MCEKIAY NPAMBIMH, PACCTOAHHE MCXKIY|
OLMANBHBIX 3HAKOB, PACHO3HABATH MPEANOCHUIKH KOH(IBKTHBEIX CHTYA OCKOCTAMH;

CMATYATH KOH(IHMKTEL, YMETh HCMOMB30BATh MPH PEIICHHH 33434 H3YYCHHBIE (AKTHI H TEOpEMBS
Pa3BEPHYTO M JIOTHYHO H3NATATH CBOKO TOUKY 3PCHMA C HCHOJL30BAHHC HHMETPHH, YMEHHE OLCHHBATh Pa3MEPHI 00BEKTOB OKPYKAIOMIETO MHpPa
BIKOBBIX CPSACTB
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OK 06 ITposBasTh rpasKaaHCKo-
MATPHOTHYECKYIO NO3HIIHIO,
NIeMOHCTPUPOBATH OCO3HAHHOE

- 0CO3HaHHE 00YYAIOIMMMHCA POCCHHCKOMN IPasKIAHCKOM HACHTHYHOCTH,

Ty XOBHO-HPABCTBCHHBIX IICHHOCTEM HapoaoB Poccuiickoit ®epepauum
MOBEACHUE HA OCHOBE CTOPHYCCKAX M HANHOHAIBHO-KYJIBTYPHBIX Tpaguuuii, (GopMHpOBaHHCS
TpaIHLITHOHHBIX HCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
OOIMEHENOBEYECKHX UCHHOCTEH, BAHTHKOPPY IUMOHHOTO MHPOBO33PEHHS, IIPABOCO3HAHHA, 3JKOJOTHHYECKOI
TOM HHCNE C YICTOM YJBTYPbl, CIOCOOHOCTH CTABHTH LETH H CTPOHTD )KH3HEHHBIC TLTaHBI,
rAPMOHH3ALHH YACTH TPAKJAHCKOTO BOCTIHTAHUSA:

MEKHALIMOHATBHBIX H OCO3HAHHME CBOHX KOHCTHMTYIHOHHBIX NDaB M OOA3aHHOCTEHM, yBaKCHHC
MEKPETHTHO3HBIX OTHOIIEHUIHA, OHA H IPaBOIOPSIKA;

MPHUMEHATD CTAHIAPTHI OPHHATHE  TPAJMOHOHHBIX  HAUMOHANBHEIX,
[AHTHKOPPYMIIHOHHOTO MAHHCTHYCCKIX M JEMOKPAaTHYECKHX LICHHOCTEN;
MOBSICHUA = TOTOBHOCTh MPOTHBOCTOATH HACOJOTHH 3KCTPEMH3MA, HALMOHAIH3MA,

00 Ime4eI0BeUeCKHIX]

- UENCHANPABICHHOS PA3BHTHC BHYTPCHHEH NMO3HIMHM JHYHOCTH HA OCHOBE[KOODIMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATAPHOE MPOH3BEICHHE,
°lyTOJI MEKAY BEKTOPaMH, CyMMAa BEKTOPOB, MPOU3BEACHHE BCKTOPA HA YHCIIO;

YMETb ONICPHPOBATH MOHATHIMY. IPAMOYTOIBHAL CHCTEMA KOOPAHHAT,

AXOZHTh C IOMOIIBIO H3YMEHHEIX (HOPMYJ KOOPAMHATHI CEPE/HHBL OTPE3KA,
ACCTOSHHE MEXKAY ABYMS TOUKAMH,
-yMETh BHIOHPATh MOAXOMAMIHMIA W3y YCHHBI! METOA AT PEINEHHSA 3a8a4H,
PACTIO3HABATH MATEMATHHECKHe (JaKTHI H MATEMATHYCCKHE MOACIH B
MPUPOTHEIX ¥ OOIIECTBEHHBIX ABICHUAX, B UCKYCCTBE, YMCHHAE IIPUBOIHTh
MpHMEPE! MATEMATHIECKHUX OTKPHITHHI POCCHICKOH  MAPOBO# MaTEMaTHUCCKOMH
HAY K.
- YMETb ONEPHpPOBATh HMOHATHAMH. CAyJYalHBIM ONBIT M Cay4aiiHOe COOBITHE,

ceHO(OOHH, AUCKPHMMHALMY MO COLMAJBHBIM, PEIHTHO3HBIM, PACOBBIM,
HALIOHABHBIM MIPH3HAKAM,

OPraHu3alUM ¥ JeTCKO-FOHOIESCKUX OPraHU3aLIsIX,
YMEHHE B3auMOASHCTBOBATE €  COLMAIBHBIMHU
COOTBETCTBHM ¢ MX (QYHKIMAME K HA3HAMCHHEM,
= TOTOBHOCTD K T'YMAHHTapHOM ¥ BOJIOHTEPCKOI AeATEILHOCTH;
MATPHOTUHECKOTO BOCIMTAHMUS,
chOpMHPOBAHHOCTE  POCCHIiCKOM  IpaskmaHCKOM  MACHTHYHOCTH,
ATPHOTH3MA, YBKEHHI K CBOEMY HaApoAy, 4YyBCTBA OTBCTCTBEHHOCT
mepex PomuHoil, ropmoctu 3a CBOR kpalf, cBoro Pomumy, CBOM i3BIK
yJIBTYPY, HPOILIOE H HACTOAMIEE MHOTOHALMOHAILHOTO Hapoaa Poccam,
- IICHHOCTHOE OTHOIICHHE K TOCYJ3PCTBEHHBIM CHMBOJIAM, HCTOPHUCCKOMY
MPUPOJHOMY HACICIHIO, TMAMATHHKAM, TpajamusM HapoaoB Poccum,
ocTIKeHIAM POoCCHH B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX H TPYAC;
- HICHHAN yOCKICHHOCTb, TOTOBHOCTb K CIIyxcHHIO H 3ammare OTeuecTsa,
TBETCTBCHHOCTb 34 €10 CyAB0Y;
CBOCHHBIC OOYJAIOIMAMHACH MEKIPEAMETHBIC NMOHATHA M YHHBCPCAILHBIC)
yeOHbIe AeHCTRHA (PETy IATHBHELES, NO3HABATEILHBIC, KOMMYHHKATHBHBIE ),
CIOCOOHOCTh HX HCHOIB30BAHMA B MO3HABATCIBHON H COIHAILHO
AKTHKE, TOTOBHOCTD K  CaMOCTOATEJILHOMY  IUIAHHPOBAHHIO
CyIICCTBICHHIO  Y4eOHOH  JEATENBHOCTH, OpPraHM3aUMH  Y4eOHOTO
OTPYZHHYCCTBA C TNEJATOTHYSCKAMH PaGOTHHKAMM H CBEPCTHHKAMM, K
YACTHIO B IOCTPOCHHH HHAHBHAY AIbHOH 00pa30BaTebHOIM TPACKTOpHH,
OBJIaICHAC HABBIKAMH Y4eOHO-HCCIEA0BATEICKOM, IPOSKTHOM H
OLIHAIBHOM ACATCIIBHOCTH

HHCTHTY TAMH

|

- TOTOBHOCTb BECTH COBMECTHYIO ACATESIBHOCTh B HHTEPECAX TPAXKAAHCKOTO[yMHOMEHMA BEPOATHOCTEH, KOMOHHATOPHEIC (JaKkTH H GOPMYIEI NPH peme
O0INCCTBA, YYACTBOBATP B CAaMOYNPABICHHH B 00meo6pasoBaTenbHOMBanay;

)

BESPOATHOCTh CIy4aifHOTO COOBITHA; YMEThb BEMHCINATh BEPOATHOCTH G
CIONE30BAHMEM TpadHIcCKUX METOAOB, NMPHMCHATh (POPMYIBH CMOKCHHS

OLICHMBATh BCPOATHOCTH PEANbHBIX COOBITHIl, 3HAKOMCTBO CO
Ty4afHEIMA BEIHYHHAMM, YMCHHE NMPHBOAMTH MPHMEPHI MPOABNCHHA 3aKOHA
JIBIIHX YACE] B MPAPOAHBIX H OOIICCTBEHHBIX ABICHHAX
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OK 07 CozeticrBoBats
COXPAHEHHIO OKPYKAOmEcH
CPeabl, PECYpPCOcOepeKEHHIO,
MPAMEHATH 3HAHHA 00
M3MEHEHUY KIMMATA, IPHHIIHIIBI
GEPEIMBOTO TIPOH3BOACTEA,
hpdexTuBHO AeHiCTBOBATH B
UPE3IBHYAHHEIX CHTYAHAX

- HE MPHHHMATH ACHCTBHA, NPHHOCAINHE BPeJ OKPYKAIOMICH cpese;

- yMeTh NPOTHO3HPOBATH HCONArONPHATHBIC SKONOTHYECKHE MOCICACTB
MpCANPHHHMACMBIX ACHCTBHI, NPCAOTBPAIIATD HX,

- PACHIMPHTD ONBIT JASATE IbHOCTH IKOJOIHICCKOH HANMPABICHHOCTH;

ATEPHANBHBIX H HEMATCPHANBHEIX PECYPCOB;
OCYICCTBJIATH LCICHANPABIICHALIN NOHCK MEPSHOCA CPEACTB H CIOCODOE
NCHCTBHA B MPOQeCCROHANLHYIO CPEAY;

- YMETh ICPCHOCHTH 3HAHHA B TMO3HABATC/ILHYIO H NPAKTHYECKY10 001
DKH3HEICATEILHOCTH;

- NPCAIATaTh HOBHE NPOCKTHL, OICHHMBATE HACH C HO3HUHH HOBH3H
OPHTHHAILHOCTH, IPAKTHICCKOH 3HAMAMOCTH,

- JABATH OLICHKY HOBBHIM CHTYAIHAM, BHOCHTh KODPCKTHBH B ACATCILHOCTD,
OUCHHBATH COOTBETCTBHAC PE3YJIFTATOB ISJIAM

MPOMIBOAHAL, NCPBOOOpA3HAA, ONPEACHCHHBIN HHTCTPAN; yMETh HAXOAHTH

- pa3pabaThBaTh MIAH PEMCHHS NPOGICME C YYETOM AHANH3A HMEIOMMXCA

YMETh ONCPHPOBATh NOHATHAMH. (YHKUHA, HENPEPHBHAA QyHKUMA,
POH3BOAHLIC JNCMCHTAPHLX (yHKUHH, BCIONE3YA CMPABOMHLIC MATCPHAJILL)
CICAORATL B MPOCTCHMEX CAy4aAX (yHKIHE HA MOHOTOHHOCTH, HAXOMHTH
HOOIBIINE H HANMCHBIING 3HAuYCHHA G¢yHKIEE; CTpoETs rpadexs
MHOTOWICHOB C HCHOJB30BAHHCM ANMNAPATA MATEMATHYCCKOTO AHANNA3A)
PHMCHATD NPOH3BOAHYIO NPH pelicHHH 32534 HA /JBHDKCHHE, PEIIATH
AKTHKO-OPHCHTHPOBAHHBIC 3234H HA HAHOO/ILIIHE H HAHMCHBIHE 3HAICHHA)
A BAXOXKACHHC My TH, CKOPOCTH H YCKOPEHHA,
YMCTL ONCPHPOBATL MOHATHAMH. JABIDKCHHE B MPOCTPAHCTBE, MOJOOHbIC
HrYPH B IPOCTPAHCTBE, HCMOJL30BaTh OTHOIICHHE IUIOIAACH MOBCPXHOCTEH H
LCMOB TIO/I00HLIX (DHTYP MPH PEINCHAH 32824,
YMETH BHMHECHATH TCOMETPHYCCKHE BEIHMHHB (WIHHA, YTOJ, ILI0magb, 00beM,
OIEA/h MOBCPXHOCTH), HCTIONL3Y A H3YYCHHbIC JOPMYJIBI H METOI
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2. CTPYKTYPA 1 COAEPXKAHHUE YYEEHOT'O IPEIMETA

2.1, O6bem y4ueGHOro npeamMeTa H BHAbI y1e0HOH PadoThI

Bua yueonoii paéorni Ob6bvem B
yacax

O61em 00pa3oBaTe bHOH NPOrpaMMbl y1e6HOr0 peaAMeTa 340

B T.1.

OcHoBHOE conepxkaHHe 274

BT. 4.

TeoperHieckoe obyueHue 216

MIPAKTHYECKUE 3aHATHSA 58

IIpodeccHoHAILHO-0PHEHTHPOBAHHOE coaepRaHue (coaepmaHue 56

NMPHKJIAXHOT0 MOIYJIf)

BT 4.

TEOpETHYECKOE 0ByueHue 4

NpaKTUYEeCKUe 3aHATHA 52

HHauBuayaJbHbIH NPOEKT (Oa/Hem)**

IIpomexyTouHasi aTTecTanus (IK3amMeH) 10
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2.2. TemaTavecKkmli MIaH H cofepxanme yaebnoro npenvera OYIL12 MaremaTrnka

Koant
KOMIICTCHI(HI
HanmcroBanue Ob61eM B MHPOBAHH
paTcEOn B TeM CozepxaHne y4eGHOro MaTcpHaa H GOpPMBI OPraHH3ALMH JEATENHOCTH 00y AIOMEXCS waonk q’l‘:)pm'%‘;m
CnocoOCTBYET
JNIEMEHT
_HpOrpaMMbl |
1 2 3 4
OcHoBHOE COAEPKAHHE
Pasaen 1.
HosTOopenne kypca 20
MaTeMaTHKH
OCHOBHOIi IIKOJIBI
Tema 1.1 CozeprkaHHe Y4COHOTO MaTEPHAIA
Llens " 3agavum | Da3oBBHIE 3HAHMA H YMEHHA 0 MATEMATHKE B IPO(CCCHOHAILHOH H B MOBCCAHCBHOM ACATE TLHOCTH. OK-01, OK-
MAaTeMATHKH IIpH 20 02, OK-03,
OCBOCHHH OK-04, OK-
CIIEIMATIBHOCTH 05, OK-06,
Tema 1.2 Cozepxanye y4eOHOT0 MaTepHana OK-07
Upena M BhMMHCICHMA. | JEHCTBMA HAX NONOKUTCIBHBIME H OTPHLATC IHHBIMH YHCIAMH, OGBIKHOBEHHEIME H ACCATHYHBIMH JPOGIMH.
BrIpaeHus u | HeHicTBuA CO cTeneHAMY, (HOPMYJIbI COKPAMCHHOTO YMHOKEHHA. 2/4
mpeoOpasoBaHus
Tema 1.3. Coaep kaHHe Y4eOHOTO MATEPHAIA
TeomeTpust Ha | Buasl mIoCKuX Guryp u mx miomaap. 26
TLUIOCKOCTH IMpakTHKO-OpHEHTHPOBAHHBIE 33Aa4H B Kypce T€OMETPHH Ha IUIOCKOCTH
Tema 14 ITpodecCHOHAILHO-0PHEHTHPOBAHHOE COAEPKAHAE (CoiepKAHHE MPHKJIAHOTO MOAYJIsH)
ITponenTHBIE IMpaxtHieckoe 3aHaTHe Ne 1. OnpeaencHne KOHIGHTPAAA PaCTBOPOB 2/8
BBIMHECIICHHA IMpaktmdeckoe 3amarhe Ne 2. Onpenenenne GopMy Bl XEMHUECKOTO 3IEMEHTA, PACYET SKBHBANICHTA. 2/10
Tema 1.5 Cozepxanne yueGHOro MaTepHana
VpasreHAS u | lIpakradeckoe 3aHarHe Ne 3 JluneiiHbie, KBAAPaTHEIC, ZPOOHO-THHCHHEIC YPABHCHASL 2/12
HePABEHCTBA Ipakrrdeckoe 3aHarne Ne 4 JluneiiHbie, KBaAparHee, ZPOOHO-THHEHHEIC HEPABCHCTBA 2/14
Tema 1.6 Vpasucaua u | IIpodeccronansHo-0pHEHTHPOBAHHOE coAeprkanne (CoAepKaHHe NPHKIIAIHOTO MOLY.JIs)
HEPABEHCTBA | ITpaxTudeckoe 3anaTne Ne 5 HaxoxkAeHHE HEH3BECTHOM BEJHYHHEI C TOMOMIbIO YPABHCHHS 2/16
IMpaxTiaeckoe 3anaTue Ne 6 HaxosxaeHHe HEH3BCCTHOM BEIMYHHBI C HOMOIIBIO YPABHEHMA 2/18
Tema 1.7 Coiepxanne YYeOHOTr0 MATEPHATIA
CnocoOsI pemeH A CHCTCM JIHHEHHBIX ypaBHeHuH. [TonaTHa: MaTpHna 2x2 H 3x3, ONpeacaMTe b MATPHLB! 2/20
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Cucrems! ypapnenuii i | Meroz I aycca. CHCTCMBI HETHHEHHEIX yDABHCHAH. 2/22 |
HEPABCHCTE CHCTEMBI HCDABCHCTB 2/24
Tema 1.8 Conepxanue yueOHOro MaTepHana
BxoaHoii KOHTpOIb BorucicHns 1 npeobpa3oBaHid. YpaBHCHHs M HEPABEHCTBA. I eomeTpys HA IIIOCKOCTH

KoHTtpomsnas pabora 2/26
Painen 2 Ilpambie n
IVIOCKOCTH B 26
NPOCTPAHCTBE
Tema 2.1. Coaep:xanue y4eOHOro MaTeEPHATIA
OcuoBuele  moHsTHa | IIpeaMer crepeomeTpur. OCHOBHBIE MOHATHS (TOYUKA, MPAMA, ILIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHIL.
CTEPEOMETPHH. Tlepecexaromuecs, NapaTISIbHBIE M CKPSIIMBAIOINECA IPAMBIE. [TpU3HAK M CBOMCTBO CKPSUIMBAIOMMXCA NPSMBIX. OCHOBHBIE 2/28
PaCHioNosKeH S IPOCTPAHCTBEHHBIE (DUTYPHL.
NPAMBIX U IIOCKOCTEH
Tema 2.2. Coaepskanue yueOHOTO MaTepuaa
TTapanie TbHOCTD TlapannesHble mpAMad U IWIOCKOCTh. Onmpenenenue. IIpu3nak. CBolicTsa (C X0KA3aTENBCTBOM). [TapasiebHbIE MIOCKOCTH. 2/30
npaMBIX, IpaMof H Ompeaencrue. [TpusHak. CoHcTBa (C OKA3ATETLCTBOM). _ i}
ILIOCKOCTH, Terpasap u ero 3IIEMEHTEL TNapannenenmunen u ero aneMeHTHL. CBOHCTBA MPOTHBONOJOKHBIX TPaHell H AWATOHANCH mapauie/icHnea. 2/32

TTocTpoeHHe CeueHMUIA.
IUIOCKOCTe TIpaKTHHMeCKOe 3aHATHE Ne 7 PeIleHWe 3a7ad. 234
Tema 2.3, | Comepsxanue yueOHOro Marepuana
[Tepnesauky1apHOCTs | [IPMECHAMKYIApHEIE MpsMble. IlapaniensHeie NpsaMble, NEPNCHIHKYAPHBIE K MIOCKOCTH. TIpH3HAK NEPICHAMKY IAPHOCTH NPAMON B
MPAMBIX, IPAMOH U naockocTH. JIokasatenbcTBO. IlepmeHmukynap M HawioHHad. IlepmeHAMKyIMpHBIE IUIOCKOCTH. IIpH3HAK DEpIECHIHKYIAPHOCTH 2/36
IIOCKOCTH, IIOoCKOCTeH. JIoKa3aTembCTRO.
ITIOCKOCTEH PaccrosHus B mpOCTPaHCTBE
Tema 2.4, CoaepskaHue y4eOHOTO MaTepHaIa
Teopema o Tpex Teopema 0 Tpex NEPNCHIANKY LApaxX. JOKa3aTeIBCTBO. 2/38
TICPICHANKY IpaxX Vron Mex Iy mpAMOii M IIIOCKOCTBIO. YTOJI MEKIY IIIOCKOCTAMH 2/40
Tema 2.5. Coxnepsxanne yueOHOrO MaTepHana
IMapannensHsre, Ipaxrideckoe 3auaTHe Ne 8§  AKCHOMBI CTEPEOMETPHH. 2/42 OK-01, OK-
NCPICHAUKY IIPHBIC, TTpaxTHiecKoe 3aHaTHe Ne 9 . [IepIEeHIMKY IAPHOCTD MPAMOH H NIOCKOCTH, MAPaJUIEbHOCTD ABYX MPAMBIX, NICPNCHIHKY IAPHBIX 2/44 03, OK-04,
;ﬁgﬂmm"'c’l IIOCKOCTH, MEPIEHAMKY JIIPHOCTD IIOCKOCTEM OK-07
Tema 2.6. Coaepsxanue yaeOHOTO MaTepHajia
PemcHue 3ama4. | PacnonoskeHME MPAMBIX B IJIOCKOCTEH B MPOCTPaHCTBE. ITepneHaMKy MPHOCT H NAPA/UIEALHOCTD MPAMBIX H MIOCKOCTEH. 2/46
IIpameie u MIOCKOCTH | CKpeIMBArOMIAECS IPIMBIE
B IIPOCTPAHCTBE
Paigen 3. 16
Koopannatsi H
BEKTOPBI
Tema 3.1 CoaepskaHue Y4eOHOTO MaTeEpHana
JexapToBs1 JexapToBsl KOOPIUHATH B ipocTpaHcTBe. [IpocTeiinme 3aqaum B KOOpAHHATAX. 2/48
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2/50

KOOPIHHATHI B PaccrosHue MexIy IBYMS TOUKAMH, KOOPIHHATHL CEPEIMHBI OTPE3KA
MPOCTPAHCTBE.
Paccrosmme Mexay
JBYMA TOUKAMH,
Koopauxars
CEPEaMHEL OTPE3KA
ComeprkaHye y4cOHOTO MATCPHATIA
Tema 3.2 Bexropsl B npocTpancTse. CIIOKEHHE M BHMATAHHE BEKTOPOB. YMHOKEHHE BEKTOPA HA 1AC/0. KOMIIAHADHEIE BEKTODBI. 2/52
Bexropsr B [ CramapHOe IpOoH3BCACHAC BCKTOPOB. PajnoskeHEe BEKTOPA MO TPEM HEKOMILIAHAPHEIM BekropaM. KoopauaaThl BEKTOpa, CKAJAPHOE 2/54
TIPOCTPAHCTBE. NPOH3BEACHNUE BEKTOPOB B KOOPAMHATAX
Vroa Mexay Vroa Mexay BEKTOPAMH, YIOJI MEX/AY IPAMOH H IUIOCKOCTBIO, YTOJI M&XAY IVIOCKOCTAMA. YpaBHeHue II0cKoCTH. I'eoMerpieckuit 2/56
BCKTOPAMH. CMBICJI OIIPCACTTUTEIIL 2x2
Cramsipaoe
TIPOU3BEACHHAE
BEKTOPOB
IpodeccnonaILHO-0PHEHTHPOBAHHOE COAEPKAHNE (COAECPKAHHE NPHKJIAAHOT0 MOYJIs)
Tema 3.3 TIpakTrdeckoe 3auaThe Ne 10 KoopamBaTHAA MIOCKOCTh. BEMHCICHHE PACCTOAHHIA H IOIANCH HA IIOCKOCTH 2/58
Tpakruko- ITpaxradeckoe 3ausarue Ne 11 KolmaecTBEHHBIC pacueTh 2/60
OPHCHTHPOBAHHEIC
337244 HA
KOOPAHHATHOH
ILTOCKOCTH
Tema 3.4 Cozep:xanue y4ebHOTo MaTepuaia 0K 01, OK
Pemenue zamay. JexkapToBbI KOOPAUHATEI B IPOCTPAHCTBE. BekToph! B MpocTpancTee. CoXkeHNe H BbMHTAHHC BCKTOPOB. YMHOXKCHHC BEKTOPA HA 03, OK 04,
Koopaumats: u yucy10. KoMmaHapHble BEKTOPEL. CraispHOe NpoH3BEACHHE BEKTOPOB. Pasnokente BEKTOpa IO TPEM HEKOMIUIARAPHBIM BCKTOPAM. OK 06, OK 07
BEKTOPHI Ipocreimue 337244 B KOOPAHHATAX. KOOpAHHATHI BEKTOPA, PACCTOAHHE MEKAY TOYKAMH, KOODAHHATEI CCPEHHBI OTPE3KA, CKAIPHOC
IPOM3BECACHNE BEKTOPOB B KOOPAHHATAX, YIOJX MEXKAY BEKTOPAMH. YION MEKIY MPAMOH H MIOCKOCTHIO, YTOI MEIKIY TIOCKOCTAMH
KortpomsHat pabota 2/62
Pasaei 4. OcHoBbI
TPUTrOHOMETPHM. 36
TpuroHoMerpHuIecKu
¢ pysxnum
Tema 4.1 Coepxanne yaeOHOIO MaTepHAIa
Tpuronomerpudcckue | Pammannas mepa yria. [ToBopor Touks BOKpYT Ha4ana KOOPAHHAT
byHKuHH Onpenciicaue CHHYCA, KOCHHYCA, TAHTCHCA H KOTAHTEHCA, 3HAKH CHHYCa, KOCHHYCA, TAHTCHCA H KOTAHTEHCA MO YETBEPTAM. 2/64
MPOU3BONBHOTO YIJIa, 3aBECAMOCTH MEIKAY CHHYCOM, KOCHHYCOM, TAHTGHCOM H KOTAHNCHCOM OJHOTO H TOTO KC YIJIa
yucia. PanuanHas u
TpagyCHas Mcpa yria
Tema 4.2 Copepxannc y4eOHOTO MaTepHana
OcCHOBHEIE TpHroEOMETpHYECKHE TOKACCTBA. CHHyC, KOCHHYC, TAHTCHC H KOTAHTEHC YIJIOB OH - 0. 2/66
TPHTOHOMETPHYICCKHE | DOPMYIEI DPHBEACHHA 2/68
TOXACCTRA.
QOpMYJIBI IPHBC ACHASL
Tema 4.3 Conepaamne yucOHOTO MaTepHana
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Cunyc, kocuHyc, | CyMMa H pasHOCTB CHHycoB. CyMMa H Pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC ABO#MHOTO yria. CyMMa H pa3sHOCTh CHHYCOB. Cymma H 2/70
TAHICHC CyMMBl H 0CTb KOCHHYCOB. CHHYC H KOCHHYC JBOHHOIO Y. _
PasHOCTH JIBYX YIJIOB Tpakrrueckoe 3aaaTHe Ne 12 TIpeobpa3oBamms CyMMBI TPHTOHOMETPHICCKHX (pyHKIHii B MPOH3BEACHHE H MPOMIBEACHHAT B CyMMy. | 2/72
CHHYC H  KOCHHYC DopMy B IOJOBHHHOTO YIJIA.. BHIpakeHne TPATOHOMETPHUECKHX (PYHKIHH 9CPC3 TAHICHC TMOJOBHHHOIO apTYMEHTA. 2/74
JBOITHOTO yrna. | IIpakraeckoe sanarHe Ne 13 IlpeoOpa3soBarms mPOCTCHIIMX TPHIOHOMETPHHCCKHX BHIPAKEHHI 2/76
DopMy B
MOJIOBHHHOTO YIJa
Tema 4.4 Copncpxanne yIcOHOr0O MATEpHALA
OYHKUHH, HX ObmacTs onpeseIeHAS H MHOXKSCTBO 3HAuCHHH (yBxmmit. UETHOCTD, HEUETHOCTD, NEPHOAMIHOCTD (yHKUHH. CriocoObt 3aAaHBs 2/78
cBoiicTBa. Cioco6n1 i
3agaHusa pyHKUHi
Tema 4.5 Conepxanne y1eO6HOro Marepuana
TpuroHoMerpuyeckne | OOIACTD ONPEACIICHHA H MHOJKECTBO SHAYCHHH TPATOHOMETPHYECKHX (hynkmmii. UETHOCTD, HEYETHOCTD, IEPHOJHYHOCTD 2/80
yHKumM, uX CBOMCTBA | TPHIOHOMETPHICCKHX (yHKuMiL. CBOHCTBA H rpaduxn QyHKIHI y = cos X, y =sSin X, y = (g X,y = Clg X.
u rpadHKH
Tema 4.6 Conepaanne yueOHOr0 MaTepHana
IpeoGpaszoBaHue CoxaTue M pacTDKeHHE rPadHKOB TPHIOHOMETPHYECKHX ()Y HKIHI. 2/82
rpaduxos IpeoOpaszoparme rpadHKOB TPHIOHOMETPHUECKHX GynKpmii
TPUTOHOMETPHHECKHX
Gysxumit
Tema 4.7 IpodeccnoHaNbLHO-0PHEHTHPOBAHHOE COlepiKaHEe (CoAepKAHNE NPHKIATHOT0 MOXY/IN)
Ormucanme ITpaxrudeckoe 3auHaTHe Ne 14 OmucaHue KPHBOH THTPOBAHMSA C IOMOIIBIO TPAQHKOB ByHKIMI. 2/34
HPOM3BOACTBCHHBIX ITpakriieckoe 3anatue Ne 15 TToCTpoeHME KpHBOH THTPOBAHHSA 2/86
IPOLIECCOB €
HIOMOIIBEO IpaduKoB
dynxupit
Cozeprxanue yIeOHOTO MaTepHAIa
Tema 4.8 O6paTHbic TPATOHOMETpHYECKHE (yHKImu. VIX CBOXCTBA H rpadukm 2/88
OGparueie
TPHTOHOMETPHUECKHE
(byHKIHK
Tema 4.9 Coaepxanue yueOHOTO MaTepHaIa
TPUrOHOMETPHUECKHE [ VpaBHEHME COS X = 4. YPABHCHHE S X = 4. Y PABHCHHC tgx=a,ctgx=a. 2/90
i/{gaBHeHm H INpakruyeckoe 3anATHE Nel6 — PemeHMe TPHIOHOMETPHUECKHX YPABHCHHH OCHOBHBIX THIIOB: IIPOCTCHIIAE TPHTOHOMETPHUECKHE 2/92
PaBEHCTBA VDABHEHHA
IlpakTiyeckoe 3auaTHe Nel7  PemeHHe TPHIOHOMETPHYECKHX YPABHEHHH OCHOBHBIX THIIOB. CBOJAIIHECA K KBAIPATHbIM, 2/94
OHOPOIHEIE. OK 01, OK
TIpOCTeHIINE TPHTOHOMETPHUCCKHE HEPABECHCTBA 2/96 02, OK 03,
Tema 4.10 Coaeprxanne yuebHOTO MaTepHana OK 05, OK 07
Cucremu CHeTeMBI NPOCTEHIIMX TPHTOHOMETPHYECKHX YPABHEHHM 2/98
TPHIOHOMETPHYECKHX
ypaBHeHHi
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Pa3zgen S. 8
KoMmiexcnnie umnciia
Tema 5.1 CogaeprxaHue y4eGHOT0 MaTepuanaa
KoMmiekcHsIe ynca Ilonarne xoMIIekCHOro ymcna. CompskeHHblE KOMILIEKCHBIC YHMCIIA, MOAYJAb H ApryMEHT KOMILICKCHoro umcia. Dopma sammcu | 2/100
KOMILICKCHOTO YHCAA (TEOMETPHUECKAA, TPUTOHOMETPHIECKAs, anredpanyeckasn).
Apudmernyeckue JeHCTBHA ¢ KOMILIEKCHBIMH YHCTAME 2/102
Tema 5.2 Coneprxanne yIcOHOTO MaTepHana
INpumenerne TTpakTuyeckoe 3aHaTHE Nel8  BhIMOMHEHHE PACHETOB ¢ MOMOMIBIO KOMIUICKCHBIX JHCCIL 2/104
KROMIUICKCHBIX THCCJI Mpakrueckoe 3aHsTHe Ne 19 TTprMepH HCNOMB30BAHHA KOMIUIEKCHBIX YHCEN 2/106
Paipnei 6.
IIpom3BogHas
ynxman, ee
NpHMEHECHHE 38
Tema 6.1 ConepkaHne y1eOHOTO MATEPHANA
Tlonarue OnpeaeneHue YHCNOBOH NOCNEIOBATEILHOCTH H CNIOCOOH ee 3ananna. CBOHCTBA THCIOBHIX NIOCTCAOBATENbHOCTEH, ONpeacncHne 2/108
NIPOU3BOJHOM. npenena noceA0BaTeIbHOCTH. BHMHCICHHE NpeenioB nocneaoparebHocTel. [Tpeacn pynximmn Ha Geckoneunoctn. Ipeaen dynkunn
B TouKe. [Tpupamense aprymenra. [pupamense dynxmus. 3anayun, NpHEOAMIMEE K NOBATHIO NIPOH3BOANOMH. Onpeacncnne
MPOH3BOAHOH. AJTOPHTM OTHICKAHHA MPOH3BOAHOH
Tema 6.2 @opmymiu | Cozep:xanuc yueGHOro MaTepHana
IpaBHIA OopMy s TH(DEPSHIMPOBAHMS. 2/110
mubdepennupopanns | OopMy sl qu( (e pCHIHPOBAHHSL. 2/112
IIpou3Boxusle CYMMBI, | TIpaBuna au((epeHIHPOBAHHS 2/114
PasHOCTH
TIPOU3BEACHUS,
YACTHOTO
Tema 6.3 Cogepxanne y4eOHOro MaTepuana
IIponseonHbIe Onpenenenue cnoxHoi (yuxiu. TTPOH3BOIHAS CTONKHOM (yHKIHY 2/116 OK-01, OK-
TPUTOHOMETPHMECKUX | Qmpenenerue cioxuo# (yHKuuH. [TPOM3BOIHAS CIIOMKHOR (yHKIHH 2/118 02, OK-03,
%%?;g:f S TIpom3BOAHAA TPHIOHOMETPHYECKHX (y HKITHIA, 2/120 0015@‘())4](.00%('
CIOKHOM ()YHKIHH OK-07
Tema 6.4 Cogep:kaHye YueOHOTrO MATCPHATIA
Iowsrre 0 TMorsTHe HenpeprBHOl ¢y rKmm. CpoicTBa HeMpeprIBHOH (yHKHE. CBA3b MEKAY HENPCPHIBHOCTHIO H AU(QEpPEHLHPYEMOCTHIO 2/122
HENPEPHIBHOCTH (yHKIMHK B TOUKE. ANMTOPHTM PCIICHHAS HEPABEHCTB METOAOM HHTCPBAIOB
¢yrxomm. Metox
HHTEPBAJOB
Tema 6.5 Coaep:kanue y4eOHOro MaTepHAIa
T'eomeTpryeckuit T'eoMeTpryecKHii CMBICT IPOH3BOAHON (y HKIHH — YTIOBOH KO3 HIMEHT KacaTeabHOM K rpaduKy QyHKIM B TOUKEe. YpaBHCHHE 2/124
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CMBICJI MPOH3BOAHOM

KacaTemHOM K rpaduky ¢yHKIHH.

AJropuTM COCTABJICHHS YpaBHEHHA KacatcIbHOM k rpaduxy dyrxmm y=f(x) 2/126
Tema 6.6 CozeprxaHne YaeOHOTO MaTepHaIa
OH3MHECKHI CMBICT Ipaxrideckoe 3amarue Ne20 Pusmueckmit (MEXaHHICCKUIL) CMBICT MPOH3BOJHON — MTHOBEHHAS CKOPOCTh B MOMCHT BPEMEHH L. V =
MPOU3BOAHO B S ()
1poecCHOHATBHBIX
3agayax
Tema 6.7 Coaepxanue yaeGHOro MaTepHaia
MOHOTOHHOCTH BoapacTanme 1 yOpiBaHHE ()yHKIHH, COOTBETCTBHE BO3PACTAHUS H yObBaHHA ()YHKIME 3HAKY MPOH3BOLHOM. [IoHATHE Mpon3BOIHON 2/128
¢yHzarm. Touxu BBICIIETO TOPAXKA, COOTBETCTBHE 3HAKA BTOPOH MPOM3BOAHON BHITYKJIOCTH (BOTHYTOCTH) (DYHKIHH HA OTPE3KE.
SKCTpeMyMa 3anavm HA MAKCHMYM H MHHUMYM. [TOHATHE aCHMITTOTEI, CIIOCOOHI HX ONPEACICHHA. AITOPUTM HCCISIOBAHMA (PYHKIUMM H TOCTPOEHHA | 2/130
¢e rpaduKa ¢ MOMOIILIO MPoK3B0JHOH. JIpo6HO-THHEHHAS GYHKIHs
Tema 6.8 Cozeprxasue y4eOHOTO MaTepHaa
Hccnenosanue UccnaemoBanue QyHKIMH HA MOHOTOHHOCTD 2/132
ysxuntt u TloctpoeHue rpaduxos. 2/134
IOCTPOCHHE TpahuKOB
Tema 6.9 Haubomsiuee | Comeprxanne yueGHOTO MaTepuaia
H HAUMCHBIIICE HaxosxaeHue Hau60/bIIEr0 X HAMMEHBINETO 3HAYCHMY ()Y HKIMH, NOCTPOSHHE rPadQHKOB MHOTOUICHOB C HCTIO/Ib30BAHHEM aNnNapaTa 2/136
SHAMEHI (y HKIMI MATEMATHHMECKOTO AHAH3a
Tema 6.10 IIpodreccnoHATEHO-0PHEHTUPOBAHHOE COAEPKAHNE (COMEPKAHNE NPHK/IATHOTO MOXYJIS)
Haxoxaerue ITpaktemieckoe sanaTue Ne2l OmpesencHne CKOPOCTH U3MEHEHHA (PH3HUYECKHX MAPAMETPOB B 3ABHCHMOCTH OT BPEMEHH. 2/138
ONTHUMAILHOTO ITpaxtyeckoe 3ausTve Ne 22 OmpezcreHne MTHOBEHHON CKOPOCTH H YCKOPCHHSA MATEPHALHON TOUKH B 3aBHCHMOCTH OT BpeMEHH. | 2/140
ﬁgﬁ'g&iﬁa ¢ Ipaxrieckoe 3amaTre Ne23 HaxoxaeHne HaHGOMBIEr0 H HANMCHLINIETO HEOOXOAHMOTO MAPAMETPA IS PEIICHHA 3aJAYH. 2/142
TIPOM3BOJHOM B
IPAKTHYECKMX 330a4aX
Tema 6.11 Cogepxanue ya4eOHOT0 MaTepHana 2/144
Pemenwue 3anas. ©opmyner 1 mpasuna gubdepenmmposanns. Uccnesosanwe QyHkunli ¢ nomompio mpomssoamoii. HanGombiice m mammeHbInCe
gponssonnaa 3HAYCHIS (yHKImH
HKIIUH, €€
ngnM CHEMHO KonrTpomHas pabota
Pasznen 7.
MHororpanHuKkH 1 42
TEJIA BPAMEHUS
Tema 7.1 CozaepkaHHE Y4cOBOro MATCPHANA
Bepmmnni, peGpa, IonsTne Muororpannnka. Ero snemMeHTH: BepmmHLL, pebpa, rpasn. /naronam. Ceucane. Boiyiuibic H HEBLITYKJIbIC MHOTOrpannnkn | 2/146
| rpaHA MHOTOTPAHHHKA
Tema 7.2 CoacpkaHHE Y4cOHOr0 MATCPHANA
Ilpu3ma, ee Honarne npu3mel. Ee ocHosanna 1 6oxoBric rpand. Bricota nparsmel. IIpaMag v HaionRan npusma. Ilpasiibnan npu3Ma. Ee ceucame | 2/148 OK-01, OK-
COCTaBIAIONIHE, 02, OK-03,
ceucnne. [Ipamaa u OK-04, OK-
TPABAJIbHAA MPH3MBI 05, OK-06,
Tema 7.3 CozacpxaHHe y4eOHOTO MATCPHANA OK-07
ggggmneﬂgglen, Ky6. | INapannenennnen, ceoiicrea IPAMOYTOJILHOTO Napajicnenmmnca, Ky6. Cescnne ky6a, napamiencunncaa 2/150
HHE X
napannenléymmena
Tema 7.4 Conepxanue yueOHOT0 MaTcpHana
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[Tnpamuza, ee [Mupamuzaa u ee amemenTsl. Ceucnue mupamuas!. [Tpapribaas nupaMuna. YeeueHHAA MHPAMHIA 2/152

COCTaBISIOIINE,

ceucHue. [IpaBuibHas

mUpaMuIa. YCEUCHHAA

nMpaMuaa

Tema 7.5 Cozaepxanue y4eOHOTO MATEPHANIA

BoxoBas 1 moJHasA ITnomaae 60KOBOMH H MOJHOK MOBEPXHOCTH MPH3MBL, TAPAMHA/THI 2/154

MOBEPXHOCTD MPH3MBI,

IHPaAMHIbI

Tema 7.6 Coaep;kaHHe y4eOHOTO MaTepHAIA

Cummerpus B kyGe, CHMMETpPHA OTHOCHTEILHO TOYKH, HPSMOi, miockocTa. CuMMeTpHA B Ky6e, mapajieienune e, mpa3Me, MHPaMHIS 2/156

napajieyienuneae,

OpPH3ME, THPaMKIE

Tema 7.7 boxoaa u | MpodeCCHOHAILHO-0PHEHTHPOBAHNHOE Co/iepKanue (CoePKAHAE NPHKIATHOr0 MOAYJIN)

TOJIHAA TOBEPXHOCTD TIpaxTirieckoe 3anarue Ne 24 BrruucieHme OOKOBO#H IIOMA M NOBEPXHOCTH KOMOMHHPOBAHHBIX TCOMETPHUECKHX TEJ 2/158
TIpaxTirieckoe 3anaTue Ne25 24 Brrmcnenne NOJHOH IUIOIMAMH MOBEPXHOCTH KOMOHHHpPOBAHHBIX TCOMCTPHYECKHX TEJI 2/160
TTpakTuueckoe 3anarne No 26 BrruucicHHE MOJHOW IUIONIAAM MOBEPXHOCTH KOMOHHHPOBAHHBIX TCOMETPHYCCKHX TEI 2/162

Tema 7.8 Coaepxanne yueOHOro MaTepHaaIa

[TpaBunsHeIe TToHATHE MPABIILHOTO MHOTOIPAHHMKA. CBOMCTBA MPABAIBHBLIX MHOTOTPAHHHKOB 2/164

MHOTOTPAHHUKH, HX

cBoltcTra

Tema 7.9 Cozepsxanne yueGHOro MaTepHana

HMumuxap, ero LTumusap u ero 31eMeHTs. CeveHne MMMMHAPA (Napaie/ibHOe OCHOBAHMIO H OCH). Pa3BepTka LHMHAPA 2/166

COCTaBJIIOLIME,

CeueHue IMIHHAPA

Tema 7.10 Cozeprxanne ye6HOTO MaTcpHaIa

Komyc, ero KoHyc u ero sneMenThI. CeMeHHE KOHyCa (IIApajicIbHOS OCHOBAHHAIO H MPOXOAINEE Yepes Bepinny), koarIccKkne ceucHns. Passeprka | 2/168

COCTAaBJIAIOIIHE. KOHYCa

CeueHue KOHyCA

Tema 7.11 Cozepxanue y9cOHOTO MATEpPHANIA

YCeueHHELH KOHYC. Yceuennsiii konyc. Ero o6pasyiomas u Beicota. CeueHHe yCEYCHHOTO KOHyCa 2/170

CeucHUE YCEUSHHOTO

KOHYCa

Tema 7.12 Coaeprxanne yaeOHOTO MaTEpHAJIA

IMap u cepa, ux ITIap u cepa. Baammmoe pacnonokerne chepst M mwiockoctn. CeucHue mapa, cheps 2172

CCUCHHA

Tema 7.13 CopeprkaHne yI€0HOTO MaTepHaia

TonsTre 06 065eMe | [TomsTne 06 06BeMe Tema. O6beM Ky6a B NPIMOYTOIBHONO Napacnenaneaa. OfbeM NpU3MHEL # IWIHHAPA. OTHOMEHHE 0GECMOB 2/174

Tena. OTHOIeHHE noxoGHBIX TeN. [eOMETPUYECKUI CMBICT ONPEACIMTENA 3-TO NOPAAKA

00BCMOB MOJOOHBIX

TCII

Tema 7.14 CoaepxaHue yueOHOrO MaTEpHANA

O6EeME! H MIOmANHA OGpeMbl mHpaMuIL 1 koHYyCa. O0BbeM mapa. ITnomanu noBepXHOCTEH TeI 2/176

TMIOBCPXHOCTCH TCII

Tema 7.15 MpodeccHOHATLHO-OPHEHTHPOBAHHOE COAEPKAHNE (COAePKAHNE NPHKIANEOI0 MOAYJIN)

O61eMH B IIONRA/H IMpakTHyeckoe 3aHaTHe Ne 27 Pacuer BMECTHMOCTH JKHAKOCTH B COCYJaX pasHOH (popMbl 2/178

MOBEPXHOCTEH TEX TpakTHieckoe 3aHATHE Ne 28 Pacuer 005eMOB COCY/IOB PAIHYHKIX TCOMETPHYCCKEX GOopM H HX KOMOHHAImME 2/180
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TpakTaueckoe 3ansTee No29 Pacuer 00BEMOB COCY/I0B PA3ITHYHLIX TEOMETPHYECKHAX (POPM H HX KOMOHHALMI 2/182
INpaxraueckoe 3aaarre Ne 30 Pacuer 00beMHOM KOHICHTPAIHH. 2/184
Tema 7.16 Conepranne yaeOBOro MATCpHAIA
ﬁ:lelme 3a7a4. O6BeMBI B IIONTA/TH IOBCPXHOCTH MEOTOTPAHHAKOB H TEl BPAIICHASL 2/186
OTOTPAHHMKH H
rema p— Konrpommnas pabora
Paiaen 8.
IlepBooGpasnas 14
dynxmumn, ee
HNPHMEHEHHE
Tema 8.1 Cozaepxxanne yaeOHOTO MATEpPHAIIA
TlepsooGpasHas 3azaya 0 BOCCTAHOBJICHAH 3aKOHA JBIKCHHAA IO H3BSCTHOM CKOpocTa. [ToasTre HHTErpHpOBaHHA. O3HAKOMIICHHE C IOHATHCM 2/188
(ysxuum. [Tpasuma HHTETpala # nepeoodpasHoii ;um pynxkmaa y=f(x). PemeHHe 3a5a1 Ha CBA3E ICPBOOOPa3HOM H €€ MPOH3BOJHOM, BHIMHC/ICHHAE
Haxogg::grmx TIepBOOGpasHOH A1 KarHO#H dymKiE. TabnAna PopMy 111 HAXOKACHAN NEPBOOOPAsHBIX. H3yueHHe MPaBHIA BEMHCICHAS
TICPBOOOPASHEIX nepBooOpasHOi
Tema 8.2 Copaepixanue y4e0HOTO MaTepHaIa
Inomame = 3apaym, NpHBOASIIHC K IOHATHIO OIPEACIICHHOTO HHTETPAJIa — O BEMHCICHHH IVIOIIALH KPHBOJMHCHHOH TPaNeUMH, O NepeMeICHHH 2/190
KPUBOTMHCMHOM touky. [TorATHE OmpeaenéHHOro mHTErpama. I'eoMeTpHyeckuii u GH3AICCKHI CMBICT ONMpeACHHOTO HuTErpana. PopMyna
Tpanemm. QOpMyT2 | yoroms JletiGmma
HrroroHa — Jleii6Huma
Tema 8.3 Cogepxanue yueGHOro MaTepHaIa
HeompeneneHHbl# 1 TToHATHE HEONPEAEICHHOTO HHTErpaIa 2/192 OK-01, OK-
ONpPEaACICHHBIN 02, OK: -03,
HHTCTPaJIbI OK 04 OK-
Tema 8.4 Coaepaxanue yueOHOTO MaTepuana 05 Ol)< 06,
[Tonarue o6 TeoMeTpHuCCKHi CMBICT ONPEACICHHOTO HETCTPANa 2/194 OK-07
OIIPE ACTICHHOM
HHTETpaje KaKk
IOMAIH
KPHBOJIHHEHHO
Tpaneuuu
Tema 8.5 IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEPKAHNE (COACPXKAHNE MPHKIANHOrO MOAYJIA)
Onpe neneHuB1i Ilpakradeckoe 3amarue Ne31 HaxosxneHue ypaBECHHA KPHBOH THTPOBAHHA IO KOOPAHHATAM TOUKH H YIJIOBOMY KOd(pHmucaTy . 2/196
HHTCIPaJI B JKH3HH IMpaxTedeckoe 3aasTHe Ne32 Pacuer niomaay MAKOB XPOMATOTPAMMBL 2/198
Tema 8.6 Conepxanne yueOHOTO MarepHana
Pewenne 3ana4. IlepBoobpazras ¢ynxnun. [TpaBAiia HaxoxaeHHA nepBooGpazabix. Ee npameHenne
g;gig‘:&’a“a" Komtposmbras pabora 2/200
IOPHMEHEHHE
Paznen 9.
Crenens H KOPHH. 18
Crenenuan GpyHKuus OK-01, OK-
Tema 9.1 Copeprxanne y4eOHOTO MATEPHAIA 02, OK-03,
CTeHel}Haﬂ QYHKUHA, | TTonsre KOpHA N-0i CTENCHE B3 AclicTBATEMHHOTO yACH. DyHKmHn v = VX HX CBOHCTBA H rpaduxn. CroiiCTBA KOPHA N-0ii cTenenn | 2/202 OK-04, OK-
Ce cBoHCTBA ITpakTHyeckoe 3anaTne Ne33  JleHCTBHA C KOPHAMH 2/204 05, OK-07
Tema 9.2 CozaepxaHne y4eGHOTO MATEPHANIA
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Tpeobpasopanne Ipeobpazosanne HPPAMHOHANLHBIX BHPAKCHHIT 2/206
BHIPOKEHRAI C v
xlc;tgmm oot Ipakraycckoe 3anarae Ne 34 IIpeoGpa3oBaHHE HPPALHOHANBHBIX BHIDAKCHAMH 2/208
CTENEHH
Tema 9.3 Coneprxanne y1eOHOTO MaTepHana
CsoiicTsa creneHu ¢ TToHsATHE CTCIIEHH C OOBIM PaIMOHATBHBIM NMOKa3aTeicM. CreneHubic QyHKIAN, HX CBOHCTBA M rpadHKH 2/210
PALMOHATILHBIM H
ACHCTBUTEIbHBIM
MOKA3aTEAMH
Tema 9.4 Coaepxanne y1eOHOTO MATEPHATIA
Pemenne PaBHOCHILHOCTH HPPALMOHAIBHBIX YPABHEHHH H HEPABEHCTB. MeTOABI MX PCIICHHS, 2/212
MPPAIHOHAILHBIX PemeHye HPPANHOHATHLHEIX YPABHEHHH H HEPABEHCTB 2214
;m:g;" IMpakrudcckoe 3anaTue Ne35  PemeHHE HPpaUHOHANBHBIX YPABHCHHI H HEPABEHCTB 2/216
Tema 9.5 Coneprxannc y1eOHOTO MaTEpHAIA
Crenend 4 xopHH. Onpeacncane creneHHol QyHkipm. Hcnoap30BaHue €e CBOHCTB IPH PeMICHHH YPABHCHHAN H HEPABCHCTB
Crencraasg QyHKIAsS KOHTpOIEHAY paboTa 218
Paznen 10.
Hoxka3zareanHas 18
dyHxmmst
Tema 10.1 Coaepixanue yre6HOro MaTepuaia
IMoxasaTembHAs . CreneHb ¢ MPOM3BOJILHEIM ACHCTBUTEILHBIM NMOKa3aTeneM. Onpe/ieicHHE MOKA3aTENMbHOH (PyHKUMH, ee CBOHCTBA H rpaduk. 2/220
(ynrums, ee CBOHCTBA | 3pakoMCTBO C MPHMEHEHAEM NOKA3ATEMbHOH (Y HKLYHH.
TTpakriueckoe 3ansTe Ne36  PemeHue NOKA3aTe/IbHBIX YPABHCHHH (PyHKITHOHANBHO -TPAPHUCCKHAM METOAOM 20222
Tema 10.2 Coaeprxkanne yucOHOTO MATCpHATIA
Pemenue Ipaxtrieckoe 3ausaTae No 37 PemieHue MOKA3ATEILHBIX YPaBHEHMIT METOIOM YPABHHBAHHA NOKA3ATE NCH 21224
no:caaa'ren;nmx TIpaxTideckoe 3anaTHe No 38  PelleHHe MOKA3ATENBHBIX YPaBHEHHH METOAOM BBCACHHS HOBOH NEPEMCHHON 21226 OK-01, OK-
ig;ﬁ::gmn TIpaktmieckoe 3aaaTne Ne39  PemeHme moKasaTe/bHLIX YpaBHEHHI ¢yHKIHOHANBHO-rPadBmIcCKHM METOAOM. 2/228 812( _&K'&;(’_
TTpakruyeckoe 3aHaTHe Ne 40 PemeHue MoKasaTeIbHEIX HEPABECHCTB 2/230 05, OK-07
Tema 10.3 Conepskanue yaeOHOTO MaTepHaIa
Cuctemst PelcHHe CHCTEM MOKA3ATEILHEIX YPABHCHIH 2/232
TIOKA3aTC/ILHBIX Tpaktuyeckoe 3aHaTHE Nedl PelleHume CHCTEM MOKA3ATEIBHBIX YPABHCHHH 2/234
YpaBHCHMUIT
Tema 104 Coaepxanue yu4eGHOro MaTepuaaa
Pemenue 3ama4. Pemenne noxa3aTeIbHEIX YPABHEHUIT METONOM YPABHHBAHUA MOKA3ATE/ICH M METOIOM BBEICHHA HOBO# nepeMeHHOi. Pemenne
Tokasarenbras MOKA3ATE TbHBIX HEPABEHCTB
yHKmA
| Kontpomnas paGora 2/236
Pa3gen 11,
Jl?)::"l:lpml)ml. 30 OK-01, OK-
Jlorapudmvmueckas 02,
HKIMSA OK-03, OK-
Tema 11.1 Coaep:xanue y4eOHOTO MaTepHana 04,
Jlorapudm uucna. Jlorapugm urcaa. JIeCATHUHBIHA H HATYPATbHBIN JOTapH(OMBI, YHCIO ¢ 2/238 OK-05, OK-07
E:cnmn;itiﬁn Jlorapugm grcna. JIeCATHMHBIN H HATYPATbHBIA JOrapu(PMBL, quCcIo € 2/240




JIOI'aEKQMI:I, YHCIIO €

Tema 11.2

ConeprkaHue Y4eOHOrO MaTepuana
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CsoiicTea CsoiicTBa TOrapudMOB. 2/242
601'31’“‘1’“03' Onepauus JorapaQMHUpPOBAHHSL. 2/244
n ;l;%alfmnponam Boruncnenue norapadmos 2/246
Tema 11.3 Cozaeprxanue yueOHOT0 MaTepHaia
Jlorapudmurccras Jlorapadmuyeckan ¢pyHKIHs H €€ CBOHCTBA 2/248
§yHkuns, ec CBORCTBA [ Jlorapudmirseckan dyrKums 1 ce CBoACTBA 2/250
Tema 114 CozaepxaHne y4eOHOT0 MATCPHANA
Pemenne INonsTre NorapadgMmEIcckoro ypasacara. Oncpanys NOTCHUHPOBAHHA. 2/252
JorapHpMEieCKHX Ko 3aHsTHC Ned2  (DyRKIHOHANLHO-TPAMIMECKHI MCTON PEICHHA NOTAPHQMANCCKHX YPaBHEHIH 2/254
mﬂm;n IpakTryeckoe 3anaTEe Ne43 MeTo NOTCHIHEPOBAHHA, MCTOl BBCACHHA HOBOH NCPEMCHHOH PCIICHHA NOTapHPMEICCKHX 2/256
HH

IpakTHueckoe 3anaTae Ned4  Jlorapudmmueckne HEPABEHCTBA 2/258
Tema 11.5 Coznepxanne y4eOHOro MaTcpuana
Cucremnt ANTOpHTM pemeHHA CHCTEME YPaBHCHHH. PABHOCHIBHOCTD JOrapHPMHYECKHX YPaBHCHHI H HEPABEHCTB 2/260
JIOTApHPMHYECKHX
YpaBHCHHIH
Tema 11.6 IpodeccHOBALEO-OPHCHTHPORAHIOE COACPKAHNE (COACPXAHNE MPHKAAAHOTO MOAYJIR)
Jlorapugmsi B IpuMencnne gorapadiMa B XEMAYCCKBX PACUETAX. 2262
TPHPOAC H TEXHHKE Tpakrideckoe 3aasree Ned5  Tlpamcrcane norapadma nns pacuera PH (KHCIOTHOCTH). 2264
Tema 11.7 CozeprkaHue YICOHOTO MATEPHANA
Pemerue 3agay. Jlorapudmirieckas ¢yHxmmg. Pemenne mpocTeimmmX Norapa)MHYCCKHX YPaBHCHHH
Jloraputhmsi. KorTpomsuas pabota 21266
Jlorapudmmieckas
1224310308
Pasaen 12.
MHoxecTBA. 10
JJieMeHTBI  Teopuu
rpados
Tema 12.1 Cozepaxanue yueOHOr0 Marepuaia
MsuoxecTBa Tonarne MHOkecTBa, I10AMHOKECTBO. Oneparivv ¢ MHOXKECTBAMH 2/268 OK-01, OK-
Tema 12.2 Coaepxanue yueOHOTO MaTepHaIa 02
8n§£;1énn a?w ITpaxriaeckoe 3anarue Ned6  Omepauuy ¢ MHOJKECTBAMH, PelleHue IPHKIATHEIX 33724 2/270 OK-03,’ OK-

H TBAMHA

Tema 12.3 Cozepxanye yueOHOTO MaTepHaIa O?éb 5
I'pagsr [owsrue rpada. Ces3bll rpad, AepeBo, UMK rpad) HA WIOCKOCTH 2/272

[Tpakruveckoe 3anarue Ne 47  Ilomarue rpada. Ceasubiit rpad, Aepeso, IMKI rpad Ha IIIOCKOCTH 2/274
Tema 12.4 Cozeprxanme yueOHOTO MaTepHATIa
Pemenwe 3ama4. Onepanyu ¢ MHOKecTBaMH. OMHCaHNE PEATTBHBIX CHTYaLHi ¢ MOMOIIBI0 MHOKECTB. [IprMeHEHNE IpadioB K PELICHUIO 33034
Mroscecrsa, ['padsi ¥ ["Kourpomssan padora 2/276

| X IpHMCHCHHC

Paspen 13. 26 OK-01, OK-
DJIEMEHTEI 02,




KOMOHHATOPHKH, OK-03, OK-
CTATHCTHKE H 04,
TeOpHH OK-05, OK-07
BCPOATHOCTEH
Tema 13.1 CoaepxaHune yueOHOTO MATEPHAIA
OCHOBHBIE IOBATHA TIepecTaHOBKH, PA3MELLCHHA, COYCTAHHI. 21278
KOMOHHATODHKH Tpaxtayeckoe 3anaTHe Ne 48  IMepecTanoBKH, pa3MCICHHS, COUCTAHHAL 2/280
Tema 13.2 Conepxanne y4eOHOTO MATEPHANIA
CobbitHe, CoBMECTHBIC H HECOBMECTHBIC COORITHA. TeOpeMBl 0 BEPOATHOCTH CyMMBI COOBITHH. YCIOBHAA BEPOATHOCTD 2/282
BEPOATHOCTH COOBITHAL
CnoxeHne H
YMHOKCHHE 3aBHCHMBIC H HE3ABHCHMBIC COOHTHA. TeopeMbl 0 BECPOATHOCTH MPOM3BCACHHEA COOBITHIA. 2/284
_BEPOATHOCTEH
Tema 13.3 Coaepxanne yucOHOT0 MATEPHANA
BepostHocts B OTHOCHTE/IbHAA YACTOTA COGBITHA, CBOHCTBO €€ YCTOMYHBOCTH 2/286
po(ECCHOHATBHBIX
3ajaax CTaTHCTHHECKOE OnpeaeieHHE BePOATHOCTH. OLIEHKA BCPOSTHOCTH COOBTAL 2/288
Tema 13.4 Coaepxanue yuebHOro MaTepuana
AHCKpeTHAS Buag! ciyyalineix semminH. OnpeaeneHne AUCKPETHORM CIyIaiHOM BeIMYHHEL 3aKOH pacnpeac/icHIA AHCKPETHO#H Cly4uaiinoi 2/290
CTyyaHAd BEMYMHE, | peprumHEL
33KOH ee
PACTIPCACIICHIA UNCTOBBIE XapAKTEPHCTHKY JUCKPETHOM CTyUalHOM BEIMIMHEL 2/292
Tema 13.5 Copepxanue yueOHOTO MaTepHaIa
3azauu 5 BapuanuonHasii psa, TTOTMIOH YacTOT M THCTOTPAMMS., 2/294
MATEeMATHHECKOH CTaTHCTHICCKIS XAPAKTEPHCTHKY PAIA HAGTIONACMBIX JAHHBIX 21296
CTATUCTUKHN
Tema 13.6 IpodeccrHOHATLHO-0PHEHTHPOBAHHOE COAEPKaAHME (COAEP/KAHNE NPHKIATHOI0 MOAY/IA)
Cocrasnenue Tabmin | [Tepauumnas 06paboTKa CTATHCTHYECKAX JAHHEIX. I padHueCcKOe HX NPEICTABICHHE. 2/298
U JuarpaMu Ha
mer(e Ipaxrmyeckoe 3aHaTne Ne 49 HaxoskIgHHE CpCAHAX XapaKTePHCTHK, HAGMOAAeMBIX JAHHBIX B X0/€¢ JIA00paTOPHOTO HCCIICAOBAHMA 2/300
Tema 13.7 Cozepxanue yueOHOro MaTepHaIa
Pemenue 3anay.
I?(J)I;%{I?H{H;:Io - OnemenTH KoMOuHaTopuku. COGRITHE, BEPOSTHOCTH COOBITHA. Cr1oskeHHE H YMHOMKEHHE BEPOSTHOCTEH
cmmcmmpn reopuu | KOHTPONBHAA paGota 2/302
BEPOATHOCTEH
Pasgen 14,
YpaBHeHns u 18
HEPABEHCTBA
Tema 14.1 Conepxanue yMeGHOTO MaTepHaIa
PaBHocHIEHOCTB PaBrOCHIFHOCTD ypaBHCHHI K HepaBeHCTB. OnpenencHud. OCHOBHEIC TEOPEMEI PABHOCH/IBHBIX MIEPEX0(aX B YPABHCHAAX H 2/304
ypaBHeHuH U HEpABEHCTBAX. OK-01, OK-
ﬁgg;i’:%?ﬁgg{?w IMpakruaeckoe 3anaTue Ne 50 OGmue METOBI PCIICHHSA YPABHCHHMN: IIEPEXO OT PABSHCTBA (Y HKIMIA K PABEHCTBY apPryMEHTOB JjIA 2/306 OK. 02,
MOHOTOHHBIX (DYHKIMI, MCTOA Pa3/OXKEeHHA HA MEOXHTEIH, MECTO/] BBCACHHA HOBOH NCPEMEHHOH, )y HKITHOHANBHO -rpadHIYeCKHii '00::'4’ OK-
MeTOx s
Tema 14.2 ConeprxaHne YIcOHOTO MATEPHAIA OK-03, Ok-07
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I'papuucckuii MeTon

1 OOmmwe METOARI pemenHa HEPABEHCTB: NIEPEXO0/I OT CPABHCHHAA 3HAYCHHAH ()Y HKUMI K CPABHEHMIO 3HAYCHMI apTyMEHTOB I 2/308
PCLICHNA YDABHCHAH, | MOHOTOHHBIX ()YHKIMHH, METO ] HHTEPBANOB, (Y HKUHOHANBHO-rpaduHcCKHii METO.
HEPaBEHCTE T'paduueckuii MeTON pellieHHs YPABHEHIH ¥ HEPABCHCTB 2/310
Tema 14.3 ConepxaHne yuc6moro MaTepHana
Vg;BaBHe?CHT’;;lc Onpeaenenne Moy . PackpbiTHE MOYIIA O ONpeAeieHEr0. IIpocTeiinme ypaBHEHHA H HEPABEHCTBA C MOJTYJIEM. 2/312
Hi
MOy JIEM IIpuMeHeHrE PABHOCH/IBHBIX MEPEX0/I0B B ONPEICACHHBIX THIIAX YPABHCHHAM H HEPABEHCTB C MOIYJIEM 2/314
Tema 144 Cozaeprxanue yaeOHOTO MATEPHAIIA
YpasrcHus H 3nakoMcTBO ¢ mapameTpoM. ITpocTeiimme ypaBHCHHA M HEPABEHCTRA C NAPAMETPOM 2/316
HEPABCHCTBA € Ipocreiilnne ypaBHEHHSI H HEPABEHCTBA C IAPAMETPOM 2/318
TapaMeTpaMu Ipakriueckoe 3anaTEe Ne51 TIpocTelinme ypaBHCHHA H HCPABCHCTBA C MAPAMETPOM 2/320
Tema 14.5 IIpodeccHOHALHO-OPAEHTHPOBAHHOE COAEPKAHME (CONEPEKANNE NPHKIAAHOTO MOAY.JIH)
Cocraprerue 0 TTpaktiyeckoe 3amsrue Ne52  PermeHne TEKCTOBHIX 34144 MPOGCCCHOHANBHOTO CONCPAANHA 2/322
PCIICHAS [Tpaxruueckoe 3ansTue Ne53  PelneHue TEKCTOBBIX 3a1a4 MPOICCCHOHANBHOTO CONCPKAHAA 2/324
ggzﬁeg%%ﬁ{:iﬂg‘x Ipaxriueckoe 3aasTae No54  PeleHHE TEKCTOBHX 3aa4 NPOPECCHOHAILHOTO COACPAANHA 2/326
ypaBHEHHit ITpaxTuyeckoe 3amsTae Ne 55 PelneHHe TEKCTOBHIX 327124 HPOPECCHOHANBHOIO COACPKAHHA 2/328
Tema 14.6 CogepxaHue yIcOHOro MATCPHAIA
PemcHue 33734 OG1He METOABI PCLICHHA YPABHCHH . YpaBHCHHs H HCPABSHCTBA C MOAYJIEM H C IApaMETPaMH
YpaBHCHHA H KoHTposmHast paGoTa 2/330
HEPaBeHCTBA
IIpomexyTotiHas arTecramms (JK3aMEH) 10
Bcero: 340
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3. YCJIOBHA PEAJINSATIAHA MPOT'PAMMBI YYEBHOI'O IIPEIMETA

3.1. Jlna peanusauuu mporpaMMel y4eOHOrO mpeaMeTa AOKHBI ObITh NPETyCMOTPEHBI
CIEAYIOLINE CNELHAIbHbIE IOMEICHHU:

Kabuner «MaTeMaTHKkH », OCHaIll€HHBI 000pyAOBaHHEM:

- [MOCaA04HBIE MECTA MO KOJIMYECTBY OOYHAIOLIHXCS,

- pabouee MeCTO MpenofaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMILIEKT 3JIEKTPOHHBIX BUAEOMATEPHAJIOB,

- 3aJaHUsA I KOHTPOJIbHBIX padoT;

- mpo)eCCHOHAILHO OPUEHTHPOBAHHBIE 3a0aHHS,

- MaTepHaJbl IK3aMEeHa.

TexHuueckue cpencTpa oOydeHHUS:

- IEPCOHAJIbHBII KOMIBIOTED C JINLIEH3HOHHBIM MPOrpaMMHBIM obecneueHneM;

- IIPOEKTOP C FKPAHOM.

3.2. HudopmannoHHoe o0ecneueHne peaju3aliii NPOrpaMmMbl

3.2.1. [leuaTHbie H3AAHUA

1. Bammaxos M.H. Marematuka: arebpa 1 Hauajla MATEMaTHYECKOTO aHANM33, T€OMETPHSA:
y4eOHUK 11 CTyAEHTOB MpodecCHOHANbHBIX 00pa30BaTeNbHBIX OpraHN3alitii, OCBAMBAIOIMX
npocdeccun u cneunanbHoctu CIIO.- M., 2017.

2. BammaxoB M.H. MartemaTuka: anrebpa 1 Hauajia MATEMaTHYECKOTO aHANH3a, NTCOMETPHA:
C6opHuk 3amau npodwibHoif HanpaBieHHOCTH: yueb. Ilocobue s crypenTos
npodeccroHaNbHBIX 00Pa30BATENBHBIX OPraHH3aLMii, OCBAHBAIOIMHX NpodeccHr 1
creuuanbHocTu CI10.- M ;2017

3. BbammaxoB M. .M. MaremaTuka: anrebpa 1 Hayajia MaTEMaTHYECKOrO aHAJIM3a, FEOMETPHSA.
3agavHuk 3ana4 npodmmbHO HanpaBaeHHOCTH: y4eb. [TocoGue ana crynenToB
npohecCHOHANBHBIX 00Pa30BaTENbHBIX OPraHH3aLMii, OCBAMBAIONIMX NPOPECCHH H
crienuanbaocTd CIIO.- M ;2017

4. Bbammakxos M.H1. Marematuka: anreOpa U Ha4ajla MATEMaTHIECKOTO aHAJIH3a, FEOMETPHA:

QnexTpoHHblit yueb.- Meron. KoMiuekc s cTyieHToB npod)eCCHOHANBHBIX

ofpasoBareNbHBIX OpraHu3aLuii, ocBauBaomux npodeccuu u cnenuanbiocTu CI1O0.-

M.,2017

Kommoropos A H. u np. Anrebpa u Hayana ananm3a. 10 (11) kn. — M., 2000.

Komsarun 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: yuebHoe nocobue mia yupexneHuii

Ha4aJIbHOTO NpodecCHOHANBHOroO oOpasoBaHud. — M., 2004,

9. Ilexnemxwii .JI. Marematuka: yuebnuk. — M., 2003.

10. CmupuoBa U M. I'eometpus. 10 (11) k1. — M., 2000

11. I'yces B.A., I'puropres C.I'., Usonruna C B. Ma*remamxa: anreOpa 1 Havyajna
MaTeMaTH4eCKOro aHau3a, reOMeTpHs: Y4eOHHUK I CTYAE€HTOB MpO(eCCHOHANIbHBIX
obpasoBarebHBIX OpraHu3aLuii, oceanBaroLX npodeccun u cnerpansaoctd CIIO.-
M.,,2017.

el B

3.2.2. DyeKTpOHHBIE H3AAHMSA (3JIEKTPOHHbIE Pecypchl)

edu.ru - pecypchl moprana ans obiero oopasoBaHus

school.edu - "Poccuiickuii obeobpasoBarenbHblii nopran”

ege.edu - "TIopran uadopmaironHoii noaaepxku Enunoro I'ocynapcTBeHHOro 3K3aMeHa»
allbest - "Coro3 oOpa3zoBaTeNbHbIX CaiiToOB"

fipi ®UIIH - denepanbHblii HHCTUTYT MEAArorHyeCKUX U3MepeHuit

window.edu.ru - Eniaoe 0kHO mocTyna k 00pa3oBaTeNbHBIM pecypcam

edunews - "Bce s noctynarouumx”



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 H OIIEHKA PE3YJIBTATOB OCBOEHHA YYEBHOI'O IPEAMETA

Koutponr M OIeHKa pE3yNbTaTOB OCBOEHHA yueOHOro MPOEKTa PpacCKphIBAlOTCS uepes
IDUCLUMIUTHHAPHBIE pe3yJbTaThl, HAaNpaBlICHHbE Ha (opmupoBanne obmux u NpodecCHOHaNIbHBIX

KOMIIETEHLMM 110 pa3fenaM 1 TeMaM ColeprkaHus yueOHOro MaTepuaia.

O6mas/mpodeccHonanbuan Paspen/Tema THI OLIEHOYHBIX MEPOTIPHATHSA
KOMIICTCHITHA

OK 01. Bufupars cioco6s1 P1,Temall, 12 131-0/c, 1.4. TecTHpOBaHHe

peIeHAS 33424 P2, Temp12.1,2.2,23,2.4,25,2.611- | YcThblii onmpoc

npodecCAOHAILHOM o/c,2.7 MareMaTHueCKHil EKTAHT

JEATCIHHOCTH P3,Temp 3.1,3.2,3.3,3.4,3.5,36 HuauBuAyambHAA CAMOCTOATE/IbHAA paboTa

MPHMCHHTCJIBHO K
Pa3ITHMIHBIM KOHTCKCTAM

P4, Tempr4.1,42,43,4.4,4.5,4.6,
4.711-0/c,48,49,4.10

IpeacTaBieHHe PE3yAbTATOB MPAKTHYCCKHX
pabor

P35, Temn 5.1,52,5311-0/c,5.4,5.5, | 3amura TBOpUeCKHX paboT
5.6 3amuTa HHIUBHIYATBHEIX MPOECKTOB
P6, Temn 6.1,6.2,6.3,6.4,6.5, 6.6, KonrpoapHas pabora
6.7 IT-o/c, 6.8 BhimoymeHne 3a1aHuit HA IK3aMCHE
OK 02. OcymecTBaATH P1,Temall,12, 13110/, 1.4, TecTHpOBaHHE
MOKCK, AaHATTH3 H P3, Temp 3.1,3.2,3.3,3.4,3.5,3.6 YerHBI onpoc
HHTEPIPETALHIO P 6, Temp 6.1,6.2,6.3,6.4,6.5, 6.6, MareMaTHVECKHIT AUKTAHT
uHpopMamun, Heobxoaumoit | 6.7 IT-o/c, 6.8 HuausKayansHad CaMOCTOATEIbHASL paboTa
JULA BBITIOTHEHHUA 33434 P7,Temst 7.1,7.2 II-0/c, 7.3, 7.4 TIpencrasneHne pe3yabTATOB MPAKTHYCCKHX
npodeccHOHATBbHOM pabor
JEATCIBHOCTH 3ammiTa TBOpUYECKHX paboT
3anETa HHAHBHAYAIBHEIX IPOCKTOB
KonTtpoabHasa pabota
BEmIoIHCHHE 3aaHHI HA 3K3AMCHE
OK 03. ITranupoBars 1 P1,Temal.l,12,131I-0/c, 1.4. TecTHpOBaHHE
peanu3oBrBaTh co6CTBeHHOE | P2, Temsi2.1,2.2,2.3,2.4,2.5,2.61- | Vcrasii onpoc
mPO(PECCHOHATEHOS H olc,2.7 MareMaTHUYeCKHH AHKTAHT

JTHYHOCTHOC PA3BUTHE

P3,Temn3.1,32,33,34,35,36
P4,Temn 4.1, 42,43,44,45,46,

HuauBHAyanbHAA CAMOCTOATEIbHAA paboTa
TpeacraBneHne pe3ynbTaTOB NPAKTHYCCKHX

4.711-0/c,48,4.9,4.10 pador
P6,Temn1 6.1,62,6.3,64,6.5,66, 3amnTa TBOPUYCCKHX paGoT
6.711-o/c, 6.8 3alpTa HEAEBAAYANBHBIX MPOCKTOB
P7,Temm 7.1, 7.211-0/c,7.3,7.4 Kontpomsnas pabota
BrinonrcHAE 3a/AHHI HA YK3aMEHE
OK 04. PaGoTtats B P1,Temall, 12 131II-0/c, 14. TecTHpOBaHHE
KOJIICKTHBE H KOMan/e, P2, Temn2.1,22,23,2.4,2.5,26T1- | Ycrusii onpoc
adppekTHBHO o/c,2.7 Maremariuecknii AHKTART
B3aHMOACHCTBOBATH C P3,Temn3.1,32,33,34,3.5,36 HHauBHAYyanbHAA CAMOCTOATEHHAA PaboTa

KOJLIETaMH, PYKOBOACTBOM,
KJIHCHTaMH

P4 ,Temr14.1,42,43,44,45,4.6,
4.711-0/c,4.8,4.9,4.10

P5,Temm 5.1,5.2, 5311-0/c, 54, 5.5,
5.6

Tpencrasnenne pe3yabTaTOB NPAKTHYECKHX
pabor

3aumTa TBOpPUECKHX PaboT

3aluuTa HHIHBHAYANBHLIX HPOCKTOB
KoHtposbhas pabora

BrInonHeHHE 3a0aHHHA HA SK3aMCHE
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OK 05. OcymecTBiiiTh P1,Temal.l, 12, 1.31I-0/c, 1.4. TecTUpOBaHUE
YCTHYIO M MHCBMEHHYIO P 3, Tempr3.1,3.2,3.3,3.4,3.5,3.6 VerHslit onpoc
KOMMY HEKALMIO HA P6, Temp16.1,6.2,6.3,6.4,6.5, 6.6, MareMaTHYCCKHi JUKTAHT
TOCYAapCTBEHHOM S3BIKE 6.7 Il-0/c, 6.8 HHauBuayatbHAd CaMOCTOATEIbHAA padoTa
Poccuiickoii Geaepanmu ¢ P7,Temn 7.1,7.211-0/c, 7.3,7.4 INpencTaBicHAE pe3yMbTATOB HPAKTHYCCKAX
yueToM 0cobeHHOCTE ] pabot
COLMAILHOTO H KyJIFTYPHOTO 3auuTa TBOPUECKHX paboT
KOHTEKCTA 3alyTa HHINBAAYATbHBIX MPOCSKTOB
KontponpHas pabora
BrinoHEHHE 3a8aHKH HA 9K3aMEHE
OK 06. TTpossaate P1,Temall, 1.2, 1.3 I-0/c, 1.4. TecTHpOBaHHME
TPaKIAHCKO- P4,Temn4.1,42,43,4.4,45,4.6, VCTHBII 01IpoC
NATPHOTHYCCKYIO MO3HITHIO, 47110/c,4.8,49,4.10 MaremaTudieckuii AMKTaHT
JEMOHCTPHPOBATH P5, Tems 5.1,5.2, 53 11-0/c, 5.4,5.5, | HuouBuayaabHAd CaMOCTOATEIbHAA paboTa
OCO3HAHHOE NMOBCACHHE HA 56 ITpeacraBneHne pe3yabTaroB MPAKTHYCCKHX
OCHOBC TPAJHIMOHHBIX pabor
00mEeHe TOBEUCCKIX 3ammTa TBOpUECKHX paboT
HOEeHHOCTEH 3anmTa HHAHBHAYANBHEIX MPOCKTOB
Konrponsnas paGora
BrmonneHne 3a0aHHH HA SK3AMCHE
OK 07. CoaciictBoBath P2 Temri2.1,22,23,2.4,25,2.6I1- | Tecruposanse
COXPAHECHIIO OKPY KAIOIICH o/c,2.7 YcrHeiit onpoc
cpeasl, pecypcocbepexenmo, | P4, Teme4.1,4.2,4.3,4.4,45, 4.6, MareMaTRIECKHi AUKTAHT

3 ¢exTHBHO AciiCTBOBATE B
YPE3BBMANHBIX CATYAHAX

4.7T1-0/c, 4.8,4.9,4.10

P5, Temm 5.1,5.2, 53 I1-0/c,5.4, 5.5,
5.6

P6, Temn 6.1,6.2,6.3,6.4, 6.5, 6.6,
6.711-0/c, 6.8

HHauBAya bHAA CAMOCTOATEILHAA paboTa
IIpeacTaBncHue pe3yabTaTOB MPAKTHYECKHX
paor

3ammTa TBOp4YECKHX paboT

3amura HHIHBKAYANBHBIX MPOCKTOB
Konrponsnan pabota

BHIOIHCHHE 3ABAHHI HA IK3AMEHE
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5. IPUMEPHBIE TEMBI HHANBHU/[YAJIbHBIX MPOEKTOB

. ABTOpCKHe 3a1a4u [UIs y4aIuxcst 6-ro kiacca no teme "IIponeHTsr".
. Anrebpa B apudmeTHKe.

. Apudmeruka MarHuukoro

. AcTponorust Ha KOOpAWHATHOMN IIOCKOCTH

. Becenble MaTeMaTHUECKHE 3a1aUKN

. 'eomeTpus B HALMOHAJILHOM KOCTIOME Hapopos Poccun.

. HenumocTsb uncen

. Ero Benu4ecTso MpOLIEHT.

. 3arago4yHbIi MUP MPOTOPLIHIA!

. 3aja4y Ha AETMMOCTb YHCEIL

. 3ama4u Ha AECATHYHYIO 3aIIUCh YHCIA.

. 3ajauu Ha NepenuBaHUue KUIKOCTH

. 3ajauu O Y€THBIX U HEUETHBIX YUCIIAX.

. 3onoTas mponopuus

. 30710TO€ CeYeHHe — BBICIIEE COBEPIIEHCTBO.

. 3HaMeHUThIE 33]1a41 APEBHOCTH. TpUCEKLUs yIia.

. I3 ucropun BOZHMKHOBEHMSI MATEMATHYECKHX 3HAKOB H CHMBOJIOB.
. OpHaMeHTaJIbHOE U reoMeTprIecKoe HCKyccTBO M. Diuepa.
. OTkyza BO3HHKJIa r€OMeTpHUs?

. OTpunaTenbHbIe U MOJIOKHUTENbHBIC YHCHIA.

. Ilponiopuyst B XKH3HH 4EJIOBEKA.

. ITponopis B paborax Bemkoro Jleonapzo na Bunumn.

. Teopus genuMocTH

. TpeyronpHble uucna.

. YIUBUTENBHBIN MHIp TEPHOONYECKHX Hpobeii.

. BRIyKJIBI# NebTOMA B IPOCTPAHCTBE

. Teomerpuueckue popMbI B KphILIAX AOMOB

. T'eoMeTpust apXuTEKTYpHO! rapMOHUU

. Teomerpus OpunnuanTa

. 'eomeTpus B kpucraax

. 'eomeTpus 1 apxuTexTypa

. 'eomeTpus ropsineit cBe4H

. 'eomeTpus 10Xns u CHera

. 'eomeTpus U urpymku

. TeomeTpus KOCMUYECKHUX KOpaOei

. 'eomeTpus KpbIn

. 'eomeTpusl Ha BOJILHOM BO3/1yXe

. 'eomeTpus ¢ ronoBsl X0 HOT

. I'padugeckuii MeTon peleHust CTepeOMeTPHUYECKUX 3a1ay
. ECTb 11 XW3Hb B KaMHE, U1 CHMMETPUsI KPUCTAJJIOB

41. 3arazku JieHTb MéOuyca

42. 3ana4y Ha BEIYMCIICHHE IUIOmazel 1 00beMOB TEJ BPaIll€HMsI 1 MHOTOIPaHHUKOB
43. TlonkoBOOOpa3HbIE U CTPENbYATHIE APKH M KYIIOJIa

44. UccnenoBaHie reOMETPHH MPOCTPAHCTBA

45. KnuHeMaTH4YeCKUI METOA PEIICHUA 3a7]a4 CTEPEOMETPHH
46. MHOroJIMKasg CUMMETPHS B OKPYKAIOIIEM HAC MHUPE

47. MonenupoBaHHe reOMETPHUYECKHIX Tel

48. O6beMbI M TUIOLIA/IN TOBEPXHOCTEH T€OMETPHYECKHX TEJ
49. Opuramu — reomeTpus GyMaxxHOTO JIMCTa

50. ITouck HaUMEHbLIEH MOBEPXHOCTH

O 0 1O\ N b W=

B W W LW W W WWWWIINDNPDNDNDPDNPDNDENEFEE
OV -JANNIHARWNMFERFOOUOIOOWUMPEAWNSMR)OWOVONONNKA WN—O
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51. IlpumeHeHne TEOPEMBI O TPEX MEPICHANKYISIPAX K PELICHHUIO 3a/5ay
52. IIaTh KpacuBBIX TEM

53. PazHble 3a7auy OBLIIEHHOTO YPOBHS CJIOKHOCTH Ha MHOTOTPaHHUKH, LIWJIHHAPEL,
KOHYC M LIap

54. CpoiicTBa OIHOCTOPOHHE} TOBEPXHOCTH

55. CpaBHUTENBHBIH aHANIN3 €BKINIOBON M HEEBKIINIOBOM N'€OMETPHH B IIPOCTPAHCTBE
56. Tena BpameHnus

57. @uryps! BpawmeHus 111aToHOBRIX TEN

58. Teopema Ditnepa

59. Teopema Diinepa 1 €€ MPUIOKEHUE

60. TeopeTnueckue aCreKThl CTEPEOMETPUU

61. Tpancdopmarysi HEKOTOPBIX TEOPEM IIJIAHUMETPUY B 001aCTh CTEPEOMETPUH
62. YcnoBus cuCTEMaTU3aLMY IeOMETPUHUECKUX (PUryp

63. Ota 3aragounas Oyreuika Kietina

64. O6peM IPsIMOYTOIBHOTO TapalIeIeIUIea

65. Ilapannenenunen 1 ero CBONCTBA

66. Ilapannenenumnen, ONMCaHHBIM OKOJIO TETPAdApa

67. TIpsiMOyTrobHBI NapaluIeIenunen

68. DTOT yIUBUTENbHBIN NTapalUIeIeNUIe

69. B Mupe MHOrOrpaHHUKOB

70. B Mupe npaBuIbHBIX MHOTOTPaHHHUKOB

71. I'ne 1 Kak MOXKHO HCIIOJb30BaTh HEBBINTYKJIbIE MHOTOTPAHHUKH?
72. 3aranxu ¥ TapMOHUS NIPABUIbHBIX MHOTOIPaHHUKOB

73. IHTEpEeCHO O NpaBUIbHBIX MHOTOIPaHHUKAX

74. 3anonHeHNe NPOCTPAaHCTBA MHOTOTPAaHHUKAMH

75. 3Be3quaTsie GOPMBI ¥ COEAUHEHUS IIATOHOBBIX H APXHMENOBBIX TN
76. 3é3muaThie MHOTOIPAHHIKU

77. rpsl ¢ MHOTOrpaHHUKAMHI

78. Y3 ucTopun reomerpun. MHOrOrpaHHUKH

79. Kackamsl U3 IIpaBUIbHBIX MHOTOTPAaHHHKOB

80. KoHcTpyupoBanue Mozieneli MHOrorpaHHUKOB

81. Kpucrasmisl — npupoAHbIE MHOTOTPaHHUKH

82. Mp MHOTOTpaHHHKOB

83. Mup npaBubHBIX MHOTOTPAaHHUKOB

84. MHororpaHHas 3arajgka

85. MHoOrorpaHHUkH

86. MHOrOrpaHHHKH B apXHUTEKType

87. MHOrorpaHHHKH B OKPY>KarOIeM HaC MHPE

88. MHOrorpaHHHKH BOKPYT Hac

89. MHOrorpaHHHKH H HX MPAaKTHIECKOE NPHMEHEHHE

90. MHOrOrpaHHHKH: HayKa MJIM HCKyCCTBO?

91. MHororpaHHHKH KaK (JOpMBI KPHCTAJUIOB Pa3JIMYHbIX BELIECTB
92. MHOrorpaHHHMKH — 3TO Beceo!

93. MoaennpoBaHue 3Be3A9aTHIX MHOrOMPaHHHKOB

94. MoaennpoBaHie MHOTOIPaHHHKOB

95. MoHokpucrasl 1 [LIaTOHOBBI TeNa

96. MHOrOrpaHHHKH U KpyIJIbIE TENIa

97. Heo6x0nuMoCTb H3y4eHHs NMPaBUIbHBIX MHOTOTPAHHHKOB.

98. YauBuTENLHBINH MHP MHOTOTPAHHHKOB

99. TIpaBuiIbHBIC MHOTOrPAHHHKH

100. TTpaBuiIbHBIE MHOMOrPAHHHKH B HaYKe H MOBCEHEBHOM JKH3HH.
101. IIpaBunbHBIE MHOrOrPaHHUKH H KPHCTAJUIbI
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