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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBbI YUEBHOM
JUCHUIIVIMHBI I1/1.01 MatemaTuka

1.1. MecTo AUCHHMILINHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbl

Vuebnas mucrummaa I1/].01 Martemarnka sBisieTcs 0o0s3aTelIbHOM YacThbi0 OCHOBHOM
obpasoBarenbHoi mporpamMmbl B cootBeTcTBUU ¢ PI'OC CIIO mo 26.02.06 SkcmiyaTanus
CYIOBOTO  3JIEKTPOOOOPYAOBaHUS M CpPEACTB aBTOMATUKH, YTBEP)KICHHBIM IPUKA30M
Munucrepcra npocsenieHus: Poccuiickoit @eneparuu N 893 ot 13.12.2024.

1.2. Heab ¥ mu1aHupyemble pe3yJbTaThl 0CBOEHH S THCUUIIIMHBI
1.2.1. lleab AUCUMIIIHHBI

Copmepxanme MporpaMMbl  00IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTukar
HAIPABIICHO HA JIOCTHIKEHUE PE3yJIbTATOB €€ U3y4eHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccuonanbhoil Hanpasiennoctu @I'OC CIIO.

[TpropuTETHBIMY HETSIMU O0yUEHUSI MATEeMAaTUKE Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

- (dopMupOBaHHWE IEHTPAIBHBIX MATEMATHYECKUX TMOHITHHA (YUCIIO, BEIUYHHA,
reoMerpuueckas  (Qurypa, TepeMeHHas, BEPOSATHOCTh, (QYHKIHS), O00ECIECYHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTHBHOCTh MATEMATHYECKOTO 00pa30BaHUS 00YJIArOIINXCS;

- TIOJIBEJICHHE O0YJAIONIUXCS HA JIOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3H
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, MOHMMAaHHE MAaTEMAaTHKU KaK 4YacTH OOMIeH KYJIbTYpbl
YeII0BEUECTBA;

- DPa3BUTHUE HUHTEIJICKTyallbHBIX M TBOPYECKMX CIOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEILHON aKTUBHOCTHU, UCCIIEIOBATENICKUX YMEHUM, KpUTUYHOCTH MBIIIIICHUS, HHTEpeca
K U3YYCHHUIO MAaTEMaTHKU;

- ¢dopmupoBanre (YHKIMOHATBHOM  MaTEeMaTHMYECKOW TIpPaMOTHOCTU:  yMEHHUSA
pacrno3HaBaTh MaTeMaTUYECKHE aCTEeKThl B PEAIbHBIX KU3HEHHBIX CUTYAlUsAX U MPU U3YUYECHUU
OPYTUX IUCIMILTUAH, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEW, (opMylIupoBaTh MX Ha
A3bIKE MAaTeMaTHKU U CO3/1aBaTb MaTeMaTHYeCKHe MOJETH, TMPUMEHSITh OCBOCHHBIM
MaTeMaTUYeCKU ammapaT JUisl pelIeHds NPaKTHKO-OPHMEHTUPOBAHHBIX  3ajad, 3aaad
po(heCCHOHATTLHOM e TEIIbHOCTH, HMHTEPIPETHPOBATh U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI

1.2.2. [lnanupyemble pe3yJabTaThl OCBOEHHSI 0011€00pa30BaTEJIbHON JMCUUILIUHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
O6mue xomnerenuuu (nanee — OK) u npodeccruonanbHble KOMIETEHLIUN
(manee — [1K) ®T'OC CIIO B cCOOTHECEHUU C JIMYHOCTHBIMH, METAPEIMETHBIMU
U IIPEIMETHBIMU pe3yibTaTaMu 00ydeHus 6a3oBoro ypoBHs (nanee — [1P6)
®I'OC COO npencrapiieHbl B Ta0IULIE:



Kox v nanmenoBanue

Pe3yabTarnl 00yyeHus

(opmupyembIx
KOMIIeTeH Ui OO0mue JMCcHuNIMHAPHbIE
OK 01. Beibupare crocoOs | JINUHOCTHBIE — pe3yabTaThl  JOMKHBI  oTpaxaTh | [IPO1. Bianenue meromamMu J10Ka3aTenbCTB, alrOpPUTMaMHU

perieHus
npohecCHOHATBLHOM
JIeSTEIbHOCTH
IMPUMCHUTCIIBHO

K Pa3IMYHbIM KOHTEKCTaM

3a1a4

B YaCTHU: TPYJAOBOIO BOCIIUTAHHUS:
- TOTOBHOCTb K Tpyldy, OCO3HAHHUE IEHHOCTH
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIHbHOCTH
TEXHOJIOTUYECKONW U COLMaIbHOW HAMpPaBIEHHOCTH,

CIIOCOOHOCTh VUHUIMHPOBATD, IUIAHUPOBATh
u CaMOCTOSATEJIbHO BBITIOJIHSTh TaKyo
NeSITENIbHOCTD;

- HHTEpec K pa3IUYHbIM chepam

npodecCHOHATLHOM IS TEIILHOCTH.
MeranpenmMeTHbie pe3yIbTaThl TOKHBI OTPAKATh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (hopMynupoBath
U aKTyaIH3upoBaTh MpoOJIeMy, paccMaTpPHBATh
€e BCECTOPOHHE;

- YCTaHaBJIMBATb CyHICCTBGHHLIfI IMPpU3HAK

WM OCHOBaHUS MJi1 CpaBHEHUS, KIacCH(PHUKAIUU
H 0000IIEHUS;

- OmpenenaTh IeNu JAeITeIbHOCTH,
HapaMeTpI)I n KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHS
B paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTH KOPPEKTUBHI B JAEATEIHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IEJIsAM, OIICHHBATH
PUCKHU TIOCIEACTBHIA NESTEIbHOCTH

3aJaBaThb

pewieHus 3a1a4; yMeHue (OpMyJIMpOBATH OINpEEIeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJUTH JOKA3aTEJIbHBIC
paccyX/IeHUs B X0JI€ pELICHUs 3a/1a4;

[TP62. YMeHnue onepupoBaTh MOHATUAMU: CTEIEHb YHUCIA,
gorapudM dYHCIa; YMEHUE BBHINOJHATH  BBIYHUCICHUE
3HAYEHUN

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U
jgorapupmamu, npeoOpa3oBaHUs APOOHO-PALMOHANIBHBIX
BBIPAKECHMUI;

[TP63. YMeHue omnepupoBaTh MOHATUSAMH: pallMOHAJIbHBIE,
UppalMOHAIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUYECKUE YpaBHEHHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIMS,
HenpepbiBHasE (YHKIUS, IPOU3BOJHAS, IE€pBOOOpa3Has,
OINPEEIICHHBIM NHTETPaAJl; YMEHUE HAXOAUTh ITPOU3BOIHBIE
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YyS  CIIPABOYHBIE
MaTepHalIbl; UCCIEN0BaTh B MPOCTEHIINX Ciiydasx (QyHKIUH
Ha MOHOTOHHOCTb, HaXOAUTh HauOOoJIbIINE
U HauMeHbIIWE 3HayeHHs (YHKIMHA; CTPOUTh TpaduKH
MHOTOYJICHOB c HCIIOJIb30BAHUEM afnmapara
MaTEMaTHUYECKOI0 aHaJIN3a; IPUMEHATH IIPOU3BOJHYIO IIPU
pelieHnn 3aja4
Ha JIBI)KEHHUE; PellaTh NPAKTUKO-OPUEHTUPOBAHHBIE 331a41
Ha HauOoJbIINE U HAUMEHbIINE 3HAUEHUs, Ha HaXOKJIEHHE
IIyTH, CKOPOCTH U YCKOPEHUS;




0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJAJIETh HABBIKAMU YYEOHO-MCCIIEAOBATEIBCKOM
Y TIPOEKTHOM JIeATEIIbHOCTH, HABBIKAMHU Pa3PEIICHUS
pooem;

- BBIABIATH  NPUYUHHO-CJICICTBEHHBIC  CBS3H
U aKTyaJu3upoBaTh 3aJady, BBIABUTATh THIIOTE3Y
ee peIIeHuUS, HaXOIUTh apryMEHTBI
JUTSL TOKa3aTeIhCTBA CBOMX YTBEPIKICHUH, 3aaBaTh
rapaMeTpbl U KPUTEPUH PEIICHHS,

- aHAIM3UPOBATH TOJTYYCHHBIC B XOJIE PEIICHHS
3aJjaud  pe3yJIbTaThl, KPUTUYECKH  OILICHUBATH
WX JOCTOBEPHOCTh, NPOTHO3HPOBATH W3MEHEHUE
B HOBBIX yCJIOBUSIX;

pa3pabarhiBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM
aHajau3a HMMEIOIIUXCS MaTepUaTbHBIX
1 HEMaTEePUAITBHBIX PECYPCOB;

- yMeTh MEPEHOCUTh 3HAHHUS B IO3HABATEIHHYIO
Y IPAKTHYECKYIO 00JTACTH KHU3HEACITSITLHOCTH;

- yMeThb HMHTETPUPOBATh 3HAHHUS W3 Pa3HbBIX
MpeAMETHBIX 00JIacTeH;
- BBIBUTATh HOBBIE HJIE, npeagarath

OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

ITPG5. YMeHue omepupoBaTh TMOHATHSIMH: palliOHAIBHAS
¢byHKuus, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
¢bynkunu, obparHeie (YHKIWMH; YMEHHE CTPOUTH rpaduku
U3YYEHHBIX (YHKIMH, HCIONb30BaTh TrpapuKd IpH
M3YyYEHHUH MPOLIECCOB M 3aBUCUMOCTEH, P PEIICHUH 3a/1a4
U3 JIpYyrux Y4eOHBIX MpeIMETOB U 3aJady M3 peabHOM
KU3HH; BBIPAKATh (QOPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d Pa3HBIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABHKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3

o0nacTd  ynopaBieHHs  JMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBIATb  BBIPAXKCHHUS,  YPABHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEIOBaTh  IIOJIyYEHHOE  PpEIIEHWE M OLCHUBATh
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MOHSTUSIMU: CpEIHEE

apudmernyeckoe, MenuaHa, HauOoyblliee U HaUMEHbIIIEEe
3HAYEHMsI, pa3Max, TUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIOBOTO0 Habopa; yMEHHE U3BIIEKAThb, HHTEPIIPETUPOBATH
uHpopMaIio, TMPEACTAaBICHHYIO B  TaOJWIax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa pealbHbIX
MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HHPOPMAILUIO C
MOMOIIBI0  Ta0MMII W JAWarpamm; HCCJIE10BATh
CTaTUCTUYCCKUC JaHHBIC, B TOM YHUCJIC
C MpUMEHEHHEeM TpadUUECKUX METOJIOB M JIIEKTPOHHBIX
CPEIICTB;

[TPGS8. YMeHue onepupoBaTh MOHATUSMU: CIIy9alHBIN OIBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYaHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpaUyecKux METOAOB; MPUMEHATh (HOPMYIIbI CIIOXKEHUS U




YMHOXCHHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (akThl W
(dbopMynBl MpU pEHICHWH 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YyallHBIMM  BEIMYMHAMHU; YMEHHE TPUBOJIUTH
OpuMepsl  TPOSBICHUS 3aKOHA  OONBIIMX  YHCeNl B
MPUPOIHBIX

Y OOIIIECTBEHHBIX SBJICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IIJIOCKOCTbD, IIpOCTPaHCTBO, I[ByrpaHHbIﬁ yroi,
CKpCIIMBAIOIIHECAH IMpsAMBbIC, napajajiCJIbHOCTb u
NEPNCHAUKYIIAPHOCTD IPAMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKY MPAMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKHA JO INIOCKOCTH, PpAacCCTOSIHUE MEXAY IPSAMBIMH,
paccTosiHue MEXIy IUIOCKOCTAMH; YMEHHME MCIIONIb30BaTh
OpU pelIeHUH 3a7ad H3ydeHHbIe (AKThl M TEOPEMBI
IUIAaHUMETPUH; YMEHHE OLICHMBAaTh pa3Mepbl OOBEKTOB
OKPYKArOIIEero MUpa;

ITP610. YMenue onepupoBaTh NOHATUSIMH: MHOTOIPAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapajienenumnes, npusma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LMIUHJD,
KOHyc, 1map, c¢epa, ceyeHUss QUIYpbl BpalleHMUS,
IUIOCKOCTh, Kacamomiasicss cdepsl, IUIMHApPa, KOHYca,
IJIOIAAb TIOBEPXHOCTH MHMPAMMJIBI, IPU3MBI, KOHYCa,
LWIMHApA, IJIouaab chepbl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajuiejenunena, NUpaMuAbl, IPU3MbI, LWINHJIpA,
KOHycCa, IIapa; yMEHUEe H300paxkaTb MHOTOTPAHHUKU
U TIOBEPXHOCTH BpalleHUs, WX CEYEHUs1 OT pyKH, C
IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX
CpPEeACTB;  YMEHHME  pPaclo3HaBaTb  CHMMETPHUIO B
IIPOCTPAHCTBE,  YMEHHE  pACIIO3HABaTh  IIPaBUIIbLHBIC
MHOT'OTPAHHUKH;




I[IP611 VYmMeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpBI B TPOCTPAHCTBE;
UCIOJIb30BAaTh OTHOIICHUE IUIOMIAJIe TIOBEPXHOCTEH H
00BbeMOB OAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[TP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYUHBI
(mHa, yron, miuomans, o0beM, IJIONIAab MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (POPMYIIBI U METOBL;

[1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS

CHUCTCMa KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAUWHATBl BCKTOpaA, CKAJIAPHOC NPOU3ZBCACHHUE, YI'OJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YMHCJIO; HAXOJUTHh C IOMOLIBIO H3YYEHHBIX
dbopMyn KOOpPAMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXKly ABYMS TOUKAMU;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
Ul pElICHHs] 3a/aud, paClO3HAaBATh MAaTeMaTUYECKUE
(baKThbI

Y MaTeMaTUYECKHE MOJIENIN B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJIECHUSAX, B MCKYCCTBE;, YMEHUE IPUBOJIUTH IPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW M MHPOBOM
MaTeMaTUYECKON HAYKH

OK 02. Hcnonb3oBath
COBpPEMEHHBIE cpeicTBa
MONCKa, aHanm3a "
MHTEpIpeTanuyu nHpopmanuu,
148 nH(pOpMaLMOHHbIE
TEXHOJIOTUH JJI BBIOJHEHUS
Bamaqy npodecCuoHaATBHOM

JICATCIIBHOCTHU

JImaHOCTHEIC pPE3YyIbTAaThl JOJI’KHBI
YaCTH: HCHHOCTU HAYYHOI'O ITO3HAHU:

OTpaXkaTb B

-c(OpMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH ©  OOIIECTBEHHOM MPAKTHKH,

OCHOBaHHOTO

Ha JMajiore KyJabTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
MeTtanpeameTHble pe3yiabTaThl 1OJKHBI OTPaXKaTh:
OBnanenune YHHUBEPCAIbHBIMU y4eOHBIMU
M103HABATEIbHBIMU JIEHCTBUSMU:

[1P61. Bnanenune MeromamMu J0Ka3aTeIbCTB, AJITOPUTMAMHU
pelieHus 3aaay; ymMeHue (GopMyIHpoBaTh OMpeAeNeHus,
AKCHOMBI

U TEOpEMBbI, MPUMEHATh HUX, MPOBOJIUTH JOKa3aTelbHbIC
paccyXJICHUS B XOJI¢ PEIICHHS 3a/1a4;

[1P62. YMmeHue omepupoBaTh MOHATHIMH: CTENEHb YHCTIA,
norapuM YHClIa; yMEHHWE BBINOJHITH  BBIYHCICHHE
3HAUCHUHN

U mpeoOpa3oBaHUS  BBIPAKEHUH CO  CTENEHSAMH H
norapudmamu, mnpeoOpa3oBaHusl JAPOOHO-PAITMOHATBHBIX
BBIPAKECHMI;




B) pabota ¢ uHpopMaImei:

- BIIAJCTh HAaBBIKAMU TMOJydeHUs WH(GOpMAIMU U3
WUCTOYHUKOB  Pa3HBIX THUIOB, CaMOCTOSTEIHHO
OCYIIIECTBIISTh MOWCK, aHAIN3, CUCTEMATHU3AlHI0 U
WHTEPIPETAINI0O THPOPMAIIUU PA3JIMYHBIX BHIIOB U
(dhopM mpeIcTaBICHHUS,

- CO31aBaTh TEKCTHl B pa3jnyHbIX (opmartax c
y4eTOM Ha3Ha4YeHWsT WHQPOPMAIMU W  IEJICBOM

ayTUTOpPUM,  BBIOMpas  ONTUMaNbHYIO  (opmy
MpeACTaBICHUS
Y BU3YaJIU3allHH;
- OIICHUBATh  JIOCTOBEPHOCTh,  JIETUTUMHOCTD

PIH(bOpMaI_[I/II/I, €€ COOTBCTCTBHC
MOPaJIbHO-3TUYCCKUM HOPMaM;
- HCIIOJIb30BAaThb CPCACTBA I/IH(I)OpMaI_[I/IOHHBIX n

IIpaBOBbBIM U

KOMMYHI/IKaIII/IOHHI)IX TCXHOJ'IOFI/If/'I B peHICHI/II/I
KOTHUTHBHEBIX, KOMMYHUKATHUBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c COOJIIOIEHHEM
TpeOOBaHUN IPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcoCOepeKeHus, TMPaBOBBHIX U
TUYECKMX  HOPM, HOpM  HMH(OPMAIOHHOM
0e30macHOCTH

ITP63. YMmenue omepupoBaTh MOHATHUSIMH: PAMOHAIBHEIC,
UppaLMOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTETICHHBIE,
jgorapuMuuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI;

[IP64. VYwmenue omnepupoBaTh NOHATHAMHU: (QYHKIHNS,
HenpepbIBHAass (YHKLHWSA, HPOM3BOJIHAsS, IEpBOOOpa3Hasi,
OTIpe/IeNIEHHBI MHTETpall; yMEHUE HAXOIUTh MIPOU3BOJIHBIC
DIIEMEHTAPHBIX  (DYHKIUH,  HCHONB3yd  CIIPABOYHBIC
MaTepuasbl; UCCIEe0BaTh B MPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
W HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CTPOUTh Tpaduku
MHOT'OYJICHOB c UCIIOJIb30BaHUEM anmapara
MaTEeMaTHYECKOTr0 aHaIKM3a; MPUMEHSATh MPOU3BOJHYIO MPH
pelieHun 3a1a4y
HAa JBIDKEHUE; PeliaTh MPaKTUKO-OpPUEHTUPOBAHHbBIC 331a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TPGS. YMeHue orepupoBaTh MOHSATHAMU: pallMOHAIBHAS
¢byHKLUs, MoKa3aTenbHass (YHKLUSA, CTeNeHHas (QyHKIMS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkuuu, obpaTtHble (QYHKIMH; YMEHHE CTPOUThH rpaduku
W3YYEHHbIX (YHKIMH, HCIOJIBb30BaTh TrpapuKd  IpH
W3Y4YEHHH MTPOLIECCOB U 3aBUCUMOCTEN, IIPU PEILICHNUH 33]a4
U3 JApYrux YYeOHBIX MPEAMETOB W 3ajJad M3 pPeaTbHOU
KU3HHM; BBIpaXXaTb (QOpPMYyJIaMH 3aBUCUMOCTH MEXIYy
BEJIMYUHAMU;

[TPG6. YMeHnue permath TeKCTOBBIC 314K PA3HBIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBHKEHUE,
palboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d M3
obnmacT  ympaBlIeHHS ~ JIMYHBIMHA U CEMEHHBIMH
¢uHaHCAMM);  COCTaBIATh  BBIPAXKEHHUS,  ypaBHEHHUS,
HEPABEHCTBA M MX CHCTEMbl 110 YCIOBHUIO 3aJlayM,




UCCIIeIoBaTh  IOJIyYeHHOE  pelIeHHe U OLICHUBATh
MPaBIONOI00HOCTh PE3YIIbTATOB;

I[IP67. VYmeHue onepupoBaTh TMOHATHUSMH: CpEIHEE
apupmMeTnyeckoe, MenuaHa, HauOoJbllee W HAaMMEHBIIEe
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAaHAAPTHOE OTKIOHEHHUE
YKCJI0BOr0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMaLMIO,  IPEJICTaBIEHHYH0 B  Tabiauumax, Ha
quarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
IPOLIECCOB U SBJICHMUH; MPEICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TAaOMUII W JUarpaMM;  HCCIIEA0BATh
CTaTUCTHYECKUE JIaHHBIE, B TOM qucie
C TMpHUMEHEHHEM TpaHuUecKMX METOJIOB U 3JIEKTPOHHBIX
CPE/CTB;

[1P68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYaHBIN OIBIT
U CiIy4ailHOe COObITHE, BEPOATHOCTh CIIy4alfHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHUEM
rpaMuecKux METOJ0B; MPUMEHATh (HOPMYJIbI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKTBl U
dbopMynbl MpU pEHIEeHUH 337a4; OLEHMBATh BEPOSTHOCTH
peasbHbIX COOBITHI; 3HAKOMCTBO
CO CIy4yailHBIMH BEIMYMHAMHU; YMEHUE IIPUBOAUTH
IpUMEphl  MPOSIBJICHHUS 3aKOHAa OOJBIIMX 4YHCENl B
IIPUPOJIHBIX

1 OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasd,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTPaHHBII yrou,
CKPELIUBAIOIINECS IpsIMBIE, NapajuIeIbHOCTD u
NEePIEeHIUKYIIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, YroJl MeX Ay IPSMbIMH, YTOJ MEKIY MPSIMON
U IUIOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKH

JI0 TUIOCKOCTH, PAcCTOSTHUE MEXAY NMPSMBIMH, PACCTOSIHHE
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MEXy IJIOCKOCTSIMU; YMEHUE HCIIONIb30BaTh IIPU PELICHUU
3ajjady  U3ydeHHbIE (AKTBl M TEOPEMBbl IUIAHUMETPUH;
yYMEHHE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

[TP610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapajulelienuIies], mpu3ma,
nupamuza, GUrypa M MOBEPXHOCTh BpallleHHs, LHJIUHJP,
KOHyc, 1map, cdepa, ceyeHUs QUIYypbl BpallCHMUS,
IUIOCKOCTh, Kacamomiasicss chepsl, LUIMHApPa, KOHYca,
iouiajb MOBEPXHOCTH MUpaMHIbl, IPU3MBI, KOHYCa,
LWIMHApPA, IIIouaae chepbl, 00beM Ky0a, IpSIMOYTroJIbHOTO
napajulejienunena, NUpPamMHUAbl, OPU3MBL,  LWJIMHJPA,
KOHyca, IIapa; yMEHHEe M300paxaTb MHOIOIPAaHHHUKH
U TOBEPXHOCTHU BpAIICHUS, HMX CEYEHHUs] OT PYKH, C
IIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  pacllo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  paclo3HaBaTb  IPAaBUJIbHBIC
MHOTOTPaHHUKU;

[1P611 VYmenue onepupoBaThb MOHATHSIMU: JBUKEHUE
B IPOCTPAaHCTBE, MOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOMIAJENd IIOBEPXHOCTEN H
00BeMOB MOJOOHBIX GUTYp MPH PELICHUHU 3a]1aY;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHE BEINUYMHBI
(nmuHa, yroj, IJIomanab, 00beM, IJIOMIAab MOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYIIBI U METO/IBI;

I1P613. YMmeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBHl BEKTOpPA, CKaJIspHOE TMPOU3BEICHHUE, YTOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
dbopMynT KOOpAMHATBI CEPEIUHBI OTpPE3Ka, PACCTOSHHE
MEX1y IBYMsI TOUKaMU;
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[TP614. YMmenue BoIOUpATh MOAXOASAIINN H3YICHHBIA METO/
JUIS  pellleHUs] 3a7aud, paclo3HaBaTb MAaTEMAaTHUYECKUE
(hakThl

1 MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOJIUTHL IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM M MHPOBOHU
MaTeMaTUYECKON HAyKU

OK 03. [1nanupoBaTh
u pean30BbIBaTh
cOOCTBEHHOE
npodeccuoHaIbHOe

U JIMYHOCTHOE pa3BHUTHE,
peIPUHIUMATETbCKYIO
JeSITeTbHOCTD

B npodeccHoHaIbHOM cdepe,
UCTIOJIb30BaTh 3HAHUS
[0 MPaBOBOM M (PUHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
AKHU3HEHHBIX CUTYaLUsAX

JInuHOCTHBIE  pE3yJbTaThl  JIOJDKHBI  OTpa)kaThb
B YAaCTU: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSA:

- Cc(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI,
9THUYECKOI0 ITOBE/ICHNUS;

- CHOCOOHOCTH OLIEHHMBATh CUTYallUIO U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOWYMBOTO OYIyIIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENIAM
U (WIK) ApYTUM WiI€HaM CEMbH, CO3aHUI0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  NPHUHSATHUS  LIEHHOCTEU
CEMEHHON XW3HM B COOTBETCTBHM C TPAIAULMIMHU
HaponoB Poccuu;

MeTtanpeameTHble pe3yibTaThl T0JKHbBI OTPaXKaTh:
OBnaneHne  yHUBEPCAIBHBIMU  PETYISTUBHBIMU
JNEUCTBUSAMM:

a) caMOOpraHu3aIus:

- CaMOCTOATEIbHO OCYUIECTBJIATH IO3HABATEIbHYIO
NesTeIbHOCTb, BBIABIATH  NMPOOJIEMBI, CTaBUTH
u dbopMynupoBaTh cOoOCTBEHHBIE 3a/1auu
B 00pa30BaTeNbHONW JEATENbHOCTH W >KU3HEHHBIX

CUTyallMsIX; CaMOCTOATENbHO COCTAaBJIATh IUJIaH
pelieHuss MpoOJeMbl € YU4ETOM  HMMEIOIIHUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH

I1P61. Bnanenue meromgamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pewieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpE/EIeHus,
aKCHUOMBI

U TEOpEeMbl, NMPUMEHATh HUX, HPOBOIUTH JlOKa3aTeJIbHbIE
paccyX/IeHUs B X0JI€ pELICHUs 3a/1a4;

[1P64. VYwmenuwe omepupoBaTh MOHATUAMHU: (QYHKIIHS,
HeTpepbIBHAas (QYHKIUS, TPOM3BOJIHAS, IIEpBOOOpa3Hasi,
OIpe/IeIEHHBI UHTErpall; yMEHUE HAXOAUTh IPOU3BOJHbBIE
DIIEMEHTAPHBIX  (QYHKIUH,  HCIONB3Yys  CIPaBOYHBIE
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX CiTydasx QyHKIIUH
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMeHbIIWE 3HayeHHs (YHKIMHA; CTPOUTH TpaduKH
MHOT'OYJICHOB c HCIIOJIb30BAHUEM anmapara
MaTeMaTHYeCKOro aHaiu3a; MPUMEHATh MPOU3BOJIHYIO MPH
pelieHnn 3a1a4y
Ha JIBUKEHHUE; pPelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7aul
Ha HauOOJbIINE U HAUMEHBIINE 3HAYEHUS, HA HaXOXKCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TPGS. YMeHue omepupoBaTh TMOHSATHUSIMH: palliOHAIbHAS
¢byHKLuMs, Moka3aTenbHas (YHKLUSA, CTeeHHas (QyHKIMS,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHkuuu, obpartHele (YHKIMH; YMEHHE CTPOUTH Ipaduku
U3YYEHHbIX (YHKIMH, HCIOJIB30BaTh TrpapuKd  MpH
M3Y4YEHHH MTPOLIECCOB U 3aBUCUMOCTEN, IIPU PEIICHNH 33]a4
W3 JAPYruX YYeOHBIX MPEAMETOB W 3ajJad W3 PEaTbHOU
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U TpeANodYTeHHH;  JaBaTh HOBBIM
CUTYaLUsM;

0) CaMOKOHTPOJIb.

UCTOJB30BAaTh TPUEMBI peIeKCUU JJIs  OILCHKH
CUTYyalllH, BBIOOPA BEPHOT'O PELLCHMS;

- yMETh OLEHUBaTh pPUCKHU U CBOEBPEMEHHO
IIPUHUMATh PELICHUS [10 UX CHIDKEHUIO;

B) AMOLIMOHAJIbHBI HMHTEJUIEKT, MpeAroarariuui
C(OPMHUPOBAHHOCTH:!

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMIICHUE
K JIOCTHXXEHHIO ILeIM U yclexy, OINTHUMH3M,
WHULMATUBHOCTh, YMEHHUE [eHCTBOBAaTh, HUCXOMS
U3 CBOMX BO3MOXKHOCTEH;

- SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTHh MOHUMATH
SMOLMOHAIBHOE COCTOSIHME JpPYTuX, Y4YUTHIBATh
€ro  IpU  OCYUIECTBIEHUH  KOMMYHHKAIUH,
CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

- COLIMATIBHBIX HaBbIKOB, BKJIIOYAIOIIUX
CIOCOOHOCTh BBICTPAaUBaTh OTHOUICHUS C JPYTMMHU
JIObMU, 3a00TUTbCS, TPOSBIATH HHTEpPEC U

pazpemiats KOHQIUKTHI

OIICHKY

KHU3HU; BbIpaXkaTh (opmynamu
BEJIMYMHAMU;

ITP66. YMeHue pemnath TEKCTOBBIC 33141 Pa3HBIX THIIOB (B
TOM YHCJIE HAa MPOLEHTHI, JOJM U YaCTH, Ha JBUKECHUE,

pa60Ty, CTOMMOCTBL TOBApPOB MU YCIIYI, HAJIOI'W, 3aJla4yud H3

3aBUCUMOCTH  MCEXIY

obrmactTu  ympaBJIeHHS ~ JIMYHBIMA U CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKECHHUS,  YpPaBHEHUS,
HEPAaBEHCTBA W MUX CHUCTEMBbl MO YCJIOBHUIO 3aJayH,
UCCIENOBATh  IOJIYYEHHOE  PEIIeHHME W OLEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[IP67. VYmeHue omnepupoBaThb MOHITUSAMU: CpEIHEE

apudmernyeckoe, MeauaHa, HauOousblliee M HAaUMEHbIIIEE
3HAYEHMs, pa3Max, IUCIEPCUA, CTaHAAPTHOE OTKJIOHEHHUE
YKCJIOBOr0 HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uHpOpMalLMIO,  IPEJICTaBIEHHYH0 B  Tabiaumax, Ha
auarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
NPOLIECCOB UM SIBJICHUH; TMPEJICTaBIATh HH(POPMALUIO C
MOMOUIbI0  TabnMIl W JAWarpamm; HCCIIEN0BATh
CTaTUCTUYECKHUE JAHHBIE, B TOM YHCIE C INPUMEHEHHEM
rpauyecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIy4alHbIH OMBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIOJIB30BAHUEM
rpauyecKux METOAOB; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBbIE (AaKThl U
(GbopMyIbl MpU pElIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YallHBIMM BEJIMYMHAMH; YMEHHE IPUBOJIMTH
OpUMEpPbl  TPOSIBICHUS 3aKOHAa OOJBIIMX 4YHCET B
MIPUPOTHBIX

1 OOIECTBEHHBIX SABICHUIX;
[1P614. YMmenune BoIOMpaTh MOAXOASAIINN H3YICHHBI METOJ
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JUISl pELIEeHUs 3aJadd, pPacro3HaBaTb MATEMAaTHYECKUE
(baxTb

U MaTeMaTH4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHE MPUBOJIUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM W MHUPOBOM
MAaTE€MaTU4YeCKON HayKu

OK 04. DddexkTruBHO
B3aUMOJCHCTBOBATh

U paboTaTh B KOJIJICKTHBE
1 KOMaHe

JInyHOCTHBIE  pe3yibTaThl  JOJKHBI  OTpPaXKaTh
B YaCTH: IIEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHUE
IIEHHOCTH HAY4YHOH JesTeNbHOCTH, TOTOBHOCTb
OCYIIECTBIIATh TPOCKTHYIO M HCCIIEI0BATEIBCKYIO
JeSITeIbHOCTh MHIUBUIYATbHO U B TPYIIIE
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaznenue yHUBEpCAIbHBIMH KOMMYHHKATHBHBIMU
JICHCTBHUSMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- TOHMMAaTh ® WCHOJb30BaTh IPEHUMYIICCTBA
KOMaHJIHOW ¥ UHIMBUYaIbHOU paboTHI;

- TPUHAMATH IIETM COBMECTHOH JeSTCIILHOCTH,
OpPraHHU30BBIBATH U KOOPAMHHUPOBATH NEHCTBUS IO
€¢ JIOCTIDKCHMIO. COCTAaBIISATh IIJIaH JICHCTBHI,
pacrpenenaTb poid C y4eTOM MHEHHH y4acTHUKOB
00CYXKIaTh pPe3yJIbTaThl COBMECTHOU PabOTHI;
OBnaneHne  yHUBEPCATbHBIMU  PETYISTHBHBIMU
JICHCTBHUSMMU:

T') IpUHATHE ce0s U IPYTUX JIIOJeH:

- TIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX JIOACH
MIPH aHAJN3e Pe3yIbTaTOB JACSITENLHOCTH;

- MPU3HABATh CBOE MPABO W MPABO JIPYTHUX JFOJICH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIIHH
JPYTOTo YeIoBeKa

I[IP67. VYmeHue onepupoBaTh TMOHATHUSMU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOousblliee M HAaUMEHbIIIEE
3HAYEHHUs], pa3Max, JUCHEPCHs, CTaHAAPTHOE OTKIOHEHHE
YKCJIOBOr0 HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(poOpMallMIO, TPEICTABICHHYO B  Tabiumax, Ha
auarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
MPOLIECCOB U SIBJICHUN; MPEACTABIATh HHPOPMAIUIO C
NOMOIIBI0  TAabMUIl W JUarpamm; HCCIIEN0BATh
CTaTUCTUYECKHUE JAHHbIE, B TOM YHCJIE C MPUMEHEHHEM
rpadMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIy4alHbIN OMBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  HCIOJIb30BAaHUEM
rpauyecKux METOAOB; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AaKThl U
(GbopMyIbl MpU pElIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU

peanbHBIX  COOBITHMH; 3HAKOMCTBO CO  CIIy4allHBIMH
BEJIMYMHAMU; YMEHUE IPUBOAUTH MPUMEPHI NPOSBICHUS
3aKOHa O0JIBIINX quce B MIPUPOJHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMenue BIOMpaTh MOAXOIAIMINN H3yIEHHBIH METO
JUISl  pELIeHHs 3aJadd, pPacro3HaBaTb MATEMAaTHYECKUE
(bakThbI

U MaTeMaTU4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YMEHUE IPUBOJIUTH IIPUMEPHI
MAaTE€MaTUYeCKNX OTKPBITUA POCCUHCKOW M MHPOBOM
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MaTeMaTHYeCKOMI HaYKHU

OK 05. OcyliecTBIIsTh
YCTHYI0O M  [HUCbMEHHYIO
KOMMYHUKAITHIO

Ha TOCYJapCTBEHHOM S3BIKE
Poccuiickoi denepanun
C y4eTOM OCOOEHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIndHOCTHBIE  PE3yJabTaThl  JOJIKHBI
B YaCTH: CTETUYECKOTO BOCIIUTAHUS:

- OCTETHYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs
ACTETHKY OBITa, HAYYHOTO © TEXHHYECKOTO
TBOpPUYECTBAa, CIOPTa, Tpylda U OOIIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTH BOCHPHHHUMATH PA3JMYHBIE BUIBI
HMCKYCCTBa, TPAJMUIMK W TBOPYECTBO CBOETO U
OpYTUX  HapoJOB, OUIyIIaTh  AMOLMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OByaneHne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

a) oOmeHue: - OCYHICCTBIATh KOMMYHUKAITHH
BO Bcex c(hepax jKU3HU;

- pacmo3HaBaTh HEBepOaIbHBIE CPEJCTBA OOIIEHUS,
MOHUMATh  3HAUEHHWE  COLMAJIbHBIX  3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOH()JTUKTHBIX
CUTYaIlui ¥ cMAT4aTh KOH(MIUKTHI,

- pa3BepHYTO W JIOTUYHO H3JIaraTb CBOI TOYKY
3pEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEICTB

OTpaxXaTb

[1P61. Bnanenne Merogamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pelieHus 3aaad; yMmMeHue (GopMyIHpOBaTH OMpEACIICHUs,
aKCMOMBl ¥  TEOpEeMbl, MPUMEHATh MX, MPOBOAUTH
JIOKa3aTeJIbHbIC PacCy>KJIE€HHUS B XO/€ pELICHUs 3a/1ay;

ITP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIA OTBIT
U Clly4ailHoe cOObITHE, BEPOSATHOCTD CIIYYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpaUYeCcKuX METOOB; MPUMEHATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (AaKThl U
dbopMyBl MpU pEUICHUU 3a/ad; OLEHHWBATh BEPOSITHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHbIMM BEIMYMHAMH; YMEHHE IPUBOAMTH
OpUMEpbl  MPOSIBIICHUS 3aKOHAa  OOJBIIMX 4YHCET B
IIPUPOHBIX

U OOILIECTBEHHBIX SIBICHUSIX;
[1P69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'paHHBIN yrod,
CKpellIMBaroIuecs npsIMbIE, napajuIeIbHOCTD u
HEePIEHAUKYISIPHOCTD MPSIMBIX

1 IJIOCKOCTEM, YIOJl MEXAY MPSMBIMH, YTOJI MEXKY IIPIMOM
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH

JI0 ILUIOCKOCTH, PAaCcCTOSTHUE MEXAY IPSIMBIMH, PACCTOSTHUE
MEXy IJIOCKOCTSIMU; YMEHHE HCIIOIb30BaTh IPHU PEIICHUHN
3ajjauy  M3ydyeHHble (AKTBl M TEOPEMbl IUIAHUMETPHH;
YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro
MHpa;

[1P610. YmeHue onepupoBaTh NOHATHIMU: MHOTOIPAaHHUK,
CEYeHHE MHOTOrpaHHUKA, KyO, Mapajiesenunes, npusma,

15



nupamMua, QUrypa ¥ MOBEPXHOCTh BpaIICHHsS, HUIHHID,
KoHyc, 1map, cdepa, ceueHus QUTYpbl BpaIICHHS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IIMHAPA, KOHYca,
IJIOMIA b TOBEPXHOCTH MHPAMUJIBI, TPU3MBI, KOHYCa,
UWIMH]IPA, Iomaas chepbl, 00beM Kyda, MPSMOYTOJIbHOTO
napajviejenunesa, MNUPaMUIbl, TPU3MbI, LWIKHJIpA,
KOHyca, IIapa; YyMEHHEe Uu300paxaTb MHOTOTPAHHUKH
W TIOBEPXHOCTH BpAlICHUS, WX CEYEHUS OT pPYyKH, C
MOMOIIbI0 YEePTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX

CpPEeACTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE;, YMEHHE  paclO3HaBaThb  NPAaBUIIbHBIC
MHOTOTPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMU: JBUKCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPHI B TPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEH W
00BeMOB TOAOOHBIX (GUTYP TIPU PELICHUH 33/1a4;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHE BEINUYMHBI
(nmuHa, yroj, IJomaas, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYIIBI U METO/IBI;

I1P613. YMeHue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPAa, CKAIAPHOE IIPOU3BEIACHUE, YIrOJl
MEXIY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa HAa 4YHCJIO; HAXOAWTh C ITOMOIIBID M3YyYEHHBIX
bopMy1 KOOpPIMHATBI CEPEUHBI OTpPE3Ka, PpaCCTOSIHHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMenue BIOUpaTh MOAXOIAIINN H3yIEHHBIH METO
JUISl  pELIeHHs 3aJadd, pacro3HaBaTb MATEMAaTHYECKUE
(bakThbI

U MaTeMaTU4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOJIUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUA POCCUHUCKOW M MHPOBOM
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MaTeMaTHYeCKOM HaYKHU

OK 06. [IposBnsATh
IpakIaHCKO-
HNaTPUOTHYECKYIO TIO3HIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHHE
Ha  OCHOBE  POCCHICKHX

JIyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJE

C y4Y4EeTOM TapMOHHU3ALMH
MEXXHALMOHAIbHBIX

51 MEXPEIUTUO3HBIX
OTHOLICHUH, IIPUMEHATH
CTaHJAPThI
AHTUKOPPYILILOHHOIO
MOBEJCHUS

JIngHOCTHEIC PE3YyIbTAThI JOJIXKHBI OTpaxaTb
B 4aCTu:
- rpaxIaHCKOro BOCIIUTAHHUA: IIPUHATUC

TpaAUIMUOHHBIX HAIIUOHAJIBHBIX, O6H.[€‘ICJIOB€‘I€CKI/IX
T'YMaHHUCTUYCCKUX U JCMOKPATUICCKUX HGHHOCTCﬁ;
-IIATPUOTUYICCKOI'O BOCIIMTAHHA:

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM
CUMBOJIAM,  HUCTOPHUYECKOMY U  IIPUPOJAHOMY
HACJIEIUIO, TaMSITHUKaM, TpaaulusIM HapOJOB

Poccun, noctmxenusim Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSX U TPYIE;

MeramnpeaMeTHble pe3ysbTaThl JOJDKHBI OTPaXKaThb:
OBnazneHue  yHUBEPCAJIbHBIMU  PETYISATUBHBIMU
JNEUCTBUSAMHU: B) OSMOLMOHAJIBHBIA  MHTEJJIEKT,
IpEIoIararoInuil cOpMUPOBAaHHOCTD:
--CaMOCO3HaHHUs,  BKJIOYAIOUIETO0  CHOCOOHOCTh
MIOHUMAaTh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJETh
HaIpaBJICHUS pa3BUTHUSA CcOOCTBEHHOM
SMOILIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

- caMOpEeTyJINPOBaHMs, BKJIIOYAIOIIETO
CaMOKOHTPOJIb, yMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHE, CIOCOOHOCTh
aJalTUPOBAThCd K AMOLMOHAIBHBIM H3MEHEHUSIM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTpPEHHEH  MOTHUBalUW, BKJTFOYAOIIEH
CTPEMJIEHME K JOCTH)KEHHIO LEIH M  YCIIEXY,
ONTHMHU3M, UHULIMATUBHOCTh, YMEHUE JEICTBOBATD,
HCXOJS U3 CBOMX BO3MOKHOCTEW;

- OMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATH

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
pewieHus 3az1a4; yMeHue (OpMyJIMpOBATH OINpEEIeHus,
aKCHOMBI

U TEOpEMbl, NPUMEHATh HUX, HPOBOJIUTH JOKa3aTeJbHbIE
paccyX/IeHUs B X0JI€ pELICHUsI 3a/1a4;

[1P64. VYwmenuwe omepupoBaTh MOHATUAMHU: (QYHKIIHS,
HeTpepbIBHAass (QYHKLIWS, TPOM3BOJIHAS, IIEpBOOOpa3Hasi,
OIpe/IeIeHHBI MHTErpall; yMEHUE HAXOAUTh IPOU3BOHbBIE
DIIEMEHTAPHBIX  (DYHKIUH,  HCHOJB3yS  CIIPAaBOYHBIC
MaTepHalibl; UCCIENA0BaTh B MPOCTEHIINX Cilydasx (yHKIUH
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMeHbIIWE 3HayeHHs (YHKIMHA; CTPOUTH TpaduKH
MHOT'OYJICHOB c HCII0JIb30BAHUEM anmapara
MaTeMaTHYeCKOro aHaiu3a; MPUMEHATh HPOU3BOJIHYIO MPH
pemeHnH 3a1a4y
Ha JIBUKEHUE; pelIaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3a7aul
Ha HauOoJbIINE U HAUMEHBIINE 3HAYEHUS, HA HaXOXKCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHue pemiath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha TPOLEHTHI, JTOJU M YacTH, Ha JIBUKECHHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3ajauyd U3

o0nacTd  ynopaBieHHs  JHMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI 110 YCJIOBHUIO 3a/ayH,
UCCIIIOBaTh  IOJIyYCHHOE  pEIIeHWe M OLICHUBATh
MPaBIONOI00HOCTh PE3YNIbTATOB;

[IP67. VYmeHue omnepupoBaTb MNOHSTUSIMU: CpEIHEE

apI/I(I)MCTI/I‘{CCKOG, MEauaHa, HauOOJIbIllIee U HaUMEHbIIICE
S3HAYCHUA, pa3Max, AUCIHCPCUA, CTAHAAPTHOC OTKJIOHCHHUC
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SMOILIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0
MIPU OCYIIECTBICHUN KOMMYHHKAIIMH, CIIOCOOHOCTH
K COUYBCTBHUIO U CONEPEKUBAHUIO;

- COIMAIbHBIX HABBIKOB, BKJIFOYAIOLITUX
CIIOCOOHOCTH BBICTpanBaTh OTHONICHUS C JPYTHUMH
MOIbMU, 3a00THTBCS, TPOSBIATH HHTEpPEC U
pazpemiats KOHGIUKTHI

YUCIOBOr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMalLIMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
JyarpaMmax, rpagukax, OTpakarollyro CBONCTBA peaslbHbIX
NPOIECCOB W SIBJICHUW; MPEJICTAaBIATh HH(POPMALHIO C
IOMOILBI0  Tabaul U JUarpamm; HCCJIEI0BATh
CTaTUCTUYECKHE JTAaHHBIE, B TOM YUCIIE
C INpUMEHEHHEM TIpaUUEeCKMX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

[TPG8. YMeHue onepupoBaTh MOHATUSMU: CITy4alHbII OIBIT
U Clly4ailHo€ COOBITHE, BEPOSTHOCTh CIYYaitHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  MCIIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOMHATOpHBbIE (AKThl U
(GopMyJibl NpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM  BEJIMYHMHAMU; IIPUBOJUTH
IpUMEpPBl  TPOSIBJICHUSI  3aKOHA qyucel B
IIPUPOJIHBIX

U OOILIECTBEHHBIX SIBICHUIX;

[1P614. YMmenue BoIOMpaTh MOAXOASIINN U3YUEHHBIN METO
JUIsL pElIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKTbI

U MaTeMaTH4YeCKUe MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; yMEHHE MPHUBOJIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW W MHUPOBOU
MAaTE€MaTUYeCKON HAyKH

yMeHHue
OO0JIBILINX

OK 07. CopelicTBoBaTh
COXPAaHEHHIO OKpY>KAroIIen
CpeIibl,
pecypcocOepekeHHIo,
MPUMEHSITh
00 W3MEHEHUH

3HAHUS
KJIMMarTa,

JInyHOCTHBIE  pe3ydbTaThl  JOJKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHMS:
- AKTUBHOE HENpUSTUE JACUCTBUM, NPUHOCAIIUX
BpEIl OKPYXaIOIIEH cpeae;

- yMEHHE TMPOTHO3UPOBATH HEOIArOMPUATHBIC
OKOJIOTMYCCKHUE MOCICACTBUA NPCANTPUHHUMACMBIX

OTpaxaTb

[1PG1. Bnanenue meromamMu J0Ka3aTelbCTB, alTOPUTMAMHU
pelieHus 3aaay; yMmMeHue (GopMyaupoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOPEMBI, TPHUMEHSTh WX, MPOBOJUTH JOKa3aTeIbHbIE
paccykJIeHUsI B XOJI€ peUIeHUs 3a/1ay4;

I1P64. VYwmenue omnepupoBaTh MNOHATUSAMHU: (QYHKIMS,
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TIPUHITUTIBI OEpEKITUBOTO
IPOU3BOJICTBA, APPEKTUBHO
JIENUCTBOBATE

B UPE3BBIYANHBIX CUTYAIIHSIX

JIEWCTBUM, IPEIOTBPAILIATh UX;

- paclIUpeHue OMbITa AESATEILHOCTH IKOJIOTHYECKOMN
HaIpaBJIECHHOCTH;

MeTtanpeaMeTHble Pe3yNbTaThl JOKHBI OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU y4eOHBIMU
[IO3HABATEIHHBIMU JEHCTBHUSIMU:

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTeiBaTh IUTAH pEMICHUS TMPOOIEMBI C
y4eTOM aHaju3a UMEIOUIMXCA MaTepuaIbHBIX
1 HEMaTEePUAITBHBIX PECYPCOB;

- OCYUIECTBIATh  IIeJICHANpPaBICHHBIN
mepeHoca  CpPeACTB HW  CIOcoOOoB

B MIpo(hecCHOHANBHYIO Cpey;

- yMeTh MEPEHOCUTh 3HAHWS B II03HABATEIHHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
OBnameHne  YHUBEPCATBHBIMH  PETYISTHBHBIMU
JIEHCTBUSIMU

0) CaMOKOHTPOJIb!

- J1aBaTh OLIEHKY HOBBIM CHUTYAIlHsM,
KOPPEKTHUBBI B IEITENBbHOCTD,
COOTBETCTBHUE PE3YNIHTATOB IENISAM

[IOMICK
NENCTBUA

BHOCHUTDH
OLICHHUBATH

HenpepbIBHAs (YHKLUS, IPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpENIeICHHBIA MHTErPall; yMEHUE HAXOAUThH MPOU3BOIHBIE
JJIEMEHTApHbIX  (DYHKIMI,  HUCHOIB3ysd  CIIPaBOYHBIE
MaTepHalibl; UCCIEA0BATh B MPOCTEHINNX CITydasx QyHKIUH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbLINE
¥ HauMEHbIIWE 3HaueHHs (YHKIUI; CTPOUTH TpaduKu
MHOTI'OYJICHOB c HCIOJIb30BaHUEM anmnapara
MaTeMaTHYECKOTO aHaIN3a; MPUMEHATh MPOU3BOIHYIO MPH
peleHnu 3aja4
Ha JIBKCHUE; PElIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a9l
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXO0XICHUE
MyTH, CKOPOCTH U YCKOPEHHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATHUSMHU: pallMOHAIbHAS
GyHKIMSA, MOKazareiabHas (QYyHKUUS, CTENeHHas (PyHKLHWd,
JorapupmMuyuecKas byHKLu, TPUTOHOMETPHUUYECKHUE
¢ynkuuu, obpartHeie (GYHKIWU; YMEHHE CTPOUTH rpaduku
U3y4eHHBIX  (DYHKIMH, UCHONb30BaTh TpaQuKH  IpH
W3yYEHHH MPOIECCOB U 3aBUCHUMOCTEH, TIPU PEIICHUH 33124
U3 JpYruxX Yy4eOHbIX MpPEeIMETOB M 33Jad M3 pealbHOM
KU3HM, BBIpaXaTtb (opMyraMu 3aBUCHMOCTH MEXIy
BEJIMYMHAMU;

[TP66. YMeHnue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha TPOLEHTHI, JTOJM M YacTH, Ha JIBUKECHHUE,
paboTy, CTOMMOCTH TOBapOB M YCIYT, HAJIOTH, 33Ja4l W3

o0nacTd  ynpaBieHHs  JHMYHBIMH M CEMEHHBIMU
¢uHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPAaBEHCTBA M UX CHCTEMbl II0 YCJIOBHIO 3aJauH,
UCCIIE0OBATh  ITIOJYyYEHHOE  pPEIICHHE W OLCHUBATh

MPaBAONOI00HOCTH PE3yNIbTATOB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIaHBIA OTBIT
U ciy4aifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHUE BBIUUCISATH BEPOSITHOCTh C  HCIOJIB30BAHHEM
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rpaduyecKux METOOB; MPUMEHATH (DOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMyIbl MpU pelIeHUH 3a]1a4y; OLEHUBATH BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YailHbIMM BEJIMYMHAMH; YMEHHE IPUBOJMTH
OpUMEpPbl  TPOSIBICHUS 3aKOHA OOJNBIIMX 4YHCET B
MIPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[TPGY. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKa, MpsiMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHbIN yrou,
CKpELIMBAIOIINECS psIMBIE, napajuieIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSMbBIMH, YTOJ MEKIY HPSIMOU
U IUIOCKOCTBIO, YIOJ MEKAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKH

JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY NPSAMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHHUE UCIIOJIb30BATh IIPU PEUICHUH
3aJa4 M3ydyeHHble (AKTBI MU TEOPEMbl IUIAHUMETPHH;
YMEHUE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

ITP610. YmeHue onepupoBaTh NOHATHIMU: MHOTOIPAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapajienenumnes, npusma,
nupamusia, GuUrypa M MOBEPXHOCTh BpAIEHUs, LWJIMHAD,
KOHyc, 1map, cdepa, ceyeHUs QUIYypbl BpalleHMUS,
IUIOCKOCTh, Kacamomiasicss cdepsl, IUIMHApPa, KOHYca,
IIoUIalb TOBEPXHOCTH MHUpaMHIbl, TPHU3MBI, KOHYCa,
WIMHpPA, IIouaas chepbl, 00beM Kyda, IpSIMOYTOJIbHOTO
napajuiefienunena, NUPaMHAbl, TPU3MBL,  UIUHAPA,
KOHycCa, IIapa; yMEHUEe H300paxaTb MHOTOTPAaHHUKH
U TOBEPXHOCTH BpAIICHMs, HMX CEUYEHHUS OT PYKH, C
MIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEJICTB; ~ YMEHHE  paclo3HaBaTb  CHMMETPHIO B

20



IIPOCTPAHCTBE;  YMEHHE  paclO3HAaBaTb  IPABUJIbHBIC
MHOTOTPaHHUKU;

I[IP611 VYmMeHue omepupoBaTh TMOHITHAMHU: JBH)KCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOIICHUE IUIOIIANEH IIOBEPXHOCTEH H
00BbeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUUMHBI
(mmHa, yron, miomans, o0beM, IJIOUaab MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMA  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE IMPOU3BEICHHUE, YIOJ
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha 4YHCIIO; HAaXOJIUTh C IIOMOIIBIO H3YYEHHBIX
dbopMyn1 KOOpPAMHATBI CEPEIUHbIl OTpPE3Ka, PpacCTOSIHHUE
MEXy IByMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMINN U3yIEHHBIH METO
JUIsL pellleHus 3aJaud, pacrno3HaBaTh MAaTEeMaTHYECKHe
(bakThbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM M MHPOBOU
MaTEMaTHYECKON HAYKU

[1K 1.2. U3mepath napameTpsl
DIIEKTPUYECKUX ~ Lened U
HACTpanuBaTh AEKTPOHHBIE
Y3JIBI.

[1K I.1. O6ecneunBaTh
ONTUMAJTLHBIA PEXUM PaOOTHI
PIEKTPOOOOPYIOBAHUS u
CPEICTB aBTOMATUKH C y4ETOM
1504 (YHKIIMOHAJILHOTO
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Ha3HAa4YCHU,
XAPAKTCPUCTHK

TEXHUYECKUX|
U TIpaBuUI

pKCIUTyaTaluupenca u

BBITPY3KH.
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2 CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCLIMITIIVHBI

2.1. O0beM y4eOHOI JMCHUIIJIMHBI M BH/ABI Y4e0HOH padoThI

Bun yueGHO#I paboThI O6bem yacoB
O6bem 06pa3oBaTenbHOM MPOrpaMMbl y4eOHOW AUCHIUIUINHBI 234
B TOM YHCIIE:

OCHOBHOE COJICpPIKaHUE

TEOpEeTUYECKOe 00yUeHne 108
NPAaKTUYECKHUE 3aHATHS 86
IIpodeccuoHaTBLHO-OPHEHTHPOBAHHOE CO/IeP:KaAHHE, B TOM YHCJIe

TEeopeTu4ecKoe o0ydyeHue

MPaKTUYECKHUE 3aHATUS 28
nabopaTOpPHBIE 3aHATHS

WHuBUyaIbHBIA TPOSKT -
camocTosTeNnbHas paboTa 2
KOHCYJIbTAINH 4
[Tpomexxyrounas arrecranus B popme DK B nepBom cemectpe u B popme 6

OK3aMCHa BO BTOPOM CEMECCTPC
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2.2. TemaTuuyeckuii JIaH u cogep:xanue ydyeonoi nucuuniannsl [1J1.01 MATEMATHKA

HaumenoBanue pa3jaesioB Conep:kanue yuye0HOro marepuasa (0CHOBHOE M MPodeccCHOHAILHO O0bem | Dopmupyembie
U TeM OPHEHTHPOBAHHOE) 4acoB | KOMIIeTEHUMH
1 2 3 4
OcHoOBHOe€ coJepKaHue
Pa3nea 1. IloBToOpenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 22
Tema 1.1. Copeprkanue y4eOHOro Marepuasa
Lens u 3apaun marematuky | Llenp u 3a7aun MaTeMaTUKU [IPH OCBOCHUU CIEIMATIBHOCTH. ba3oBble 3HaHUS U yMEHUS
pu OCBOEHHUM | IO MaTeMaTUKe B NMPOo(eCcCHOHAIbHOW M B MOBCEIHEBHOU AESITeNbHOCTU. MHOXECTBO,
CIIELIMAJIBHOCTHU. orepanuu Haja MHOkecTBaMu. [luarpammel Diliepa—Benna. Mcnonb3oBanue T€0peTUKO- 2
MHoxecTBa U JIOTHKa MHOXECTBEHHOI'O ammapara [Jisi OIMCAaHUsA peaJbHbIX IMPOLECCOB U SBICHUU B
npo(ecCUOHANBHON AESTEIbHOCTH, IPU PEIIEHUH 3a4ad W3 JAPYruxX JUCLMILIUH.
Ornpenenenue, Teopema, CIeACTBUE, J0KA3aTeIbCTBO
Tewma 1.2. Copepxkanue ydeOHOro Marepuana
Uucna v BBIYUCICHUS Hartypanenble u nenble uucna. [Ipu3Haku nenuMocTu 1enblx uducen. PanuoHanbHbIE
guciia. OOBIKHOBEHHBIC U JICCATHYHBIC IPOOH, MPOIICHTHI, 0ECKOHEYHBIE TIEPUOINICCKUE OK 01,
npobu. ApudMeTHyecKre OIepalud C paldOHAIBHBIMH YHCIAMH, IPeoOpa3oBaHUS OK 02,
YUCJIOBBIX BBIpAKEHUN. JleHCTBUTENbHBIE YuCia. PallMOHAIIbHBIE W HPPALUOHAIBHBIC 2 OK 03,
yuciaa. ApudMeTHuecKue omepanuu ¢ ACWCTBUTEIbHBIMU uuciamu. [IpulmmxéHHble OK 04,
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIYUCICHUN OK 05,
Tema 1.3 Conepkanne y4eOHOTo MaTepuasa OK 06
Toxnecrsa u | ToxxaecTtBa M TOXKJIECTBEHHbIE INpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHMS. OK 07
TOXIACCTBCHHBIC HepasenctBo, pemienne HepaBeHcTBa. MeToa mHTepBajioB. CUCTEMBI U COBOKYITHOCTH 2 K11
npeoOpa3OBaHK. PalMOHATILHBIX YpaBHEHUH U HepaBeHCTB. CHCTEMbI IMHEHHBIX YPABHEHUH. MK 1.2
YpaBHeHus
1 HCpaBCHCTBA ITP Nel Pemenue wenbix M JpOOHO-PALIMOHAIBHBIX YpPAaBHEHUH UM HEPABEHCTB.
[TpuMmeHeHre ypaBHEHHUI U HEPABEHCTB K PELICHUIO MaTeMaTHYECKHX 3ajad U 3aJad U3 2
pa3IMYHBIX 00JIaCTe HAyKW W peaJbHOM >KW3HH. PereHue NpUKIagHBIX 3a7ad C
ITOMOIIBEO CUCTEMBI JINHEWHBIX YPaBHEHUN
Tema 1.4. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE CO/ep:KaHUe (CoAepkaHUe IPHKJIATHOIO
[IpouieHTHBIE  BBIYMCICHUS | MOAYJIsH)
B npodeccuoHanbHbX | ITP Ne2 Tlpumenenne apobeil ¥ MPOIEHTOB JUIS pENIeHWs NPUKIAIHBIX 3a1ad W3 2
3ajayax pa3IMYHBIX OTpaciiell 3HaHWM M peaqbHOW >KM3HU. PasHble CHOCOOBI BBIYMCIECHUS
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MMPOLCHTOB. HpOI_[eHTHLIe BBIYUCJICHUSA B HpO(pGCCI/IOHaJIBHBIX 3aJaydax.

P Ne3 IIpuOnmxkEHHBIC BBHIYMCICHUS, MpaBHUa OKPYIJICHUS, NMPHUKUAKA U OICHKA 2
pesyibraTa BbIYMCICHUN. lIprMeHeHue ypaBHEHHMI M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]a4 ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKHU U PEeaIbHOM KU3HH
Tema 1.5. Copneprkanue y4eOHOro Marepuasa
ITocaenoBaTenbHOCTHU [TocnenoBaTenbHOCTH, CIOCOOBI 3amaHUs IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
U IIPOTPECCUU H0CJIEI0BATENbHOCTU. ApudMeTHuecKass U reoMerpuyeckas nporpeccuu. beckoHeuHo 2
yObIBaromiasi reomerpuueckass —mporpeccus. CyMma OGECKOHEYHO  yOBIBAOIICH
reoMerpuueckon mnporpeccur. PopMysia CIOXKHBIX IpoueHTOB. Mcnosb3oBaHue
IIPOIPECCUU JIJIsl PELIEHMsI peaJIbHBIX 3a/1a4 PUKJIAJHOI0 Xapakrepa
Tema 1.6. Coneprkanue ydeOHOro MaTeprasa
DyHKIUM U TpaQuKn OyHKus, crnocoObl 3amanus ¢yHkuuu. ['paduk Qysxnum. B3ammuo oOpaTHBIE 2
bynkuuu. O6sacTb ONpeAeIeHNs U MHOXKECTBO 3HAUEHUH (YHKIUH.
OO6nactp ompeneneHUs: W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm  QyHKmumm. 2
ITpoMexyTKH 3HAKOIIOCTOSHCTBA.
YérHble U HEYETHBIE PYHKIINU 2
KonTpoJsbsHnasi pabora no pasaeay 1. BXxonHO#I KOHTpOIb 2
Pa3nes 2. Crenenun u kopuu. CreneHHas, nokazarejbHas U Jjorapupmuyeckasi yHKumu 46
Tema 2.1. ConeprkaHne yueOHOro MaTepuaia
ApudpmeTrueckuii KOpeHb Apudmerndeckuil KOpeHb HaTypaJIbHON CTENEHH. 2
N—OM CTEIICHHU. ITP Ne4 JlelicTBus ¢ apudMeTHyecKUMU KOPHIMH N—OM CTETIEHHU. 2 OK 01,
Tema 2.2 ConeprkaHue yueOHOro MaTepuaia OK 02,
Crenenu. CtannapTHast Crenensb ¢ uensiM nokaszateneM. CtannapTHast popma 3anucu AeHCTBUTENBHOIO YHCIIA. 2 OK 03,
¢dopma 3anucu Hcnonb3oBanue noaxozsmeil GopMbl 3amucu JE€HCTBUTENBHBIX YUCEN JUISl PEeLICHMS OK 05,
JNEHCTBUTENBHOTO YMCIIA NPAKTHYECKUX 33714 ¥ MIPEICTABIEHNUS JAHHBIX. OK 06,
OK 07
CreneHb C paliMoOHaIbHBIM TTOKa3atesieM. CBOWCTBA CTEIICHHU. 2 K 1.1
IIK 1.2
IIP Ne 5 TIpeoOpa3oBanue BBIpKEHUM, COJAEPKAIMIMX CTENEHH C PalMOHATBHBIM 2

IIOKa3aTcjIcM

Tema 2.3.

Copnepkanne ydeOHOTo MaTeprana
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Crenennast pyHKIUSA CrenenHass pyHKIUS ¢ HATYpaJbHBIM U LIENbIM NokaszareneM. EE cBoiicTBa u rpaduk. 2
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU
Tema 2.4. Upparnmonansusie | Copeprkanue yueOHOro Marepuana
yYpaBHEHHMs U HEpPaBeHCTBAa | PemeHne uppannoHalbHBIX YpaBHEHUN U HEPABEHCTB 2
ITP Ne6 Pemenue uppaiiioHaIbHBIX YPaBHEHUH U HEPABEHCTB 2
ITP Ne7 Pemienrie nppanmoHaJIbHBIX YPABHCHUI W HEPABCHCTB 2
Tema 2.5. TlokazatenbHble | ComepikaHue yueOHOTO MaTepuaia
ypaBHeHHs U HepaBeHCTBAa | [lokaszarenbHble ypaBHEHUS! U HEPABEHCTBA 2
ITP Ne8 INoka3arenbHble ypaBHEHHS U HEPAaBEHCTBA 2
ITP Ne9 TlokazarenbHble YpaBHEHUS U HEPABEHCTBA 2
Tema 2.6. CopepxaHne yaeOHOr0o Marepuaa
Jlorapu¢m uncna. Coiictsa | Jlorapum yucia. 2
norapudmoB JlecsTuuHble U HATYpallbHBIE TOTaPU(PMBIL. 2
ITP Ne 10 IIpeoOpa3oBanue BBIpaKEHHIA, COASPIKALIHIX JIOTapU(OMBI 2
Tema 2.7. Iloka3zarenbHas | ComeprkaHue yueOHOro Marepuasia
" norapudmuueckas | [TokasatenapHas U JorapupMuueckas GyHKIUH, KX CBONCTBA U TPaQUKH. 2
byHKIHUY, ypaBHeHus, | ITP Ne 11 I[TokazarenbHas u gorapudmuyueckas GyHKIUU, X CBOMCTBA U TpaduKH 2
HEpaBEHCTBA Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 2
ITP Nel?2 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA 2
Tema 2.8. IIpodeccnoHanbHO OpHEHTHPOBAHHOE CcoO/iep:KaHUe (coAepkaHUe TPHUKJIATHOIO
Jlorapudmsl B npupoe MOJLYJIs1)
U TEXHUKE ITP Nel3 Ilpumenenue norapudma. Mcropus pazButust MmaremMatuku. Jlorapudmmuyaeckast 2
cnupains B npupoze. Ee maremaTnueckue cBoiicTaa.
TP Ne 14 Ucnonb3oBanue rpapukoB (QYHKUMH JUIsI UCCIIEOBaHMSI IPOLECCOB H 2
3aBHCUMOCTEH, KOTOpble BO3HUKAIOT IMPH PEHICHWH 3aJad M3 Pa3IMuHbIX oOnacreif
HAyKU U PEAIbHON KU3HU
Tema 2.9. Copneprkanue yueOHOro MaTepuaa
[IpuMeHeHne ypaBHEHUH, ITP Ne 15 Vicnonbs3oBanue rpadukoB (GyHKUIUN Ui pEIICHUs YPaBHEHUM U JTMHEHHBIX 2
CHCTEM U HEPAaBEHCTB cucreM. [IpumeHeHue ypaBHEHUH, CUCTEM U HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX
K pEIIeHuI0 3a/1a4 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTell HayKU U peaIbHOM JKU3HU
Konrposbnas padora 1o pasaeny 2 2
Pa3nea 3 Ilpsimble M JIOCKOCTH B pocTpaHcTBe. KoopAMHATHI H BEeKTOPHI B IPOCTPAHCTBE 28 OK 01,
Tema 3.1. Copneprkanne ydeOHOro MaTeprana OK 02,
IToBropenue nnanuMeTpuu. | OcHOBHbIE (UTYpbl, (GakTel M TeopeMbl IuTaHuMeTpur. OCHOBHBIE MOHATHUS 2 OK 03,
OcHoBHbIE MOHATHUSA | crepeomeTpuu. Touka, npsimasi, INIOCKOCTb, MPOCTPAHCTBO. OK 05,
CTEpPEOMETPUU [ToHsiTHE 006 AKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U 2 OK 07
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CJIICACTBHUA U3 HUX

Tema 3.2.
IIpsiMBIE U TUIOCKOCTH
B IIPOCTPAHCTBE.

[TapamienbHOCTD  HPSIMBIX,
OpsIMOM M IUIOCKOCTH,
IIJIOCKOCTEN

Coneprkanrie yueOHOT0 MaTepuaa

ITP Ne 16 B3auMHOE pacnojiOK€HUE NPSAMBIX B IPOCTPAHCTBE: IEpPECEKAOLIUECs,
napajJielibHble U CKpEeIBaOLINECcs IpsSMBbIE.

IIP Ne 17 IlapannenbHOCTh NPSAMBIX M IJIOCKOCTEH B IMPOCTPAHCTBE: MapalieiIbHbIC
npsiMble B MPOCTPAHCTBE, MAPALIETBHOCTh TPEX MPAMBIX, NAPAJIICIBHOCTD MPAMOU U
IUIOCKOCTH. YTJbl C COHAIMPaBJICHHBIMH CTOPOHAMH, YTOJ MEXIy MpsIMbIMU B
IIPOCTPAHCTBE.

IIP Ne 18 IlapamienbHOCTb IUIOCKOCTEW: MapajljIesIbHbIE IUIOCKOCTH, CBOWCTBA
napaeNnbHbIX miockocrei. IIpocreiinme npocTpaHCTBEHHbIE (DUIYPHI HA IJIOCKOCTH:
TeTpasap, KyO, mapajuienenumes, IOCTPOCHUE CeUEHUH

Tema 3.3.
[lepnenquKyISIpHOCTD
IIPSIMBIX

U IIJIOCKOCTEN

CopepxaHue yaeOHOro Marepuana

[lepneHAUKYISIPHOCTE MPSIMOM M TJIOCKOCTH: TEPHEHAMKYISIPHBIE TMpsSMbIE B
MIPOCTPAHCTBE.

ITP Ne 19 Ilpsamble napaulenbHble U NEPHEHAUKYISIPHBIE K IUIOCKOCTH, NPU3HAK
NEPIEHAUKYJIIPHOCTH MPAMOU M IIJIOCKOCTH, TEOpPEMa O IPSIMOM NEpIEHIUKYISPHOU
IJIOCKOCTH

Tema 3.4.
VYTIbl MeXAY IPSIMBIMU
U TUIOCKOCTAMHU

Copepkanue y4eOHOro Marepuana

VYribl B NPOCTPAHCTBE: Yroid MeEXAY MNpsAMOM M INIOCKOCTBIO, JABYIPaHHBIM yrod,
JIMHEWHBIN yroy IByrPaHHOTO yTJa.
IIP Ne 20 IlepneHaukynsp M HaKJIOHHBIE: PacCTOSHHE OT TOYKU JIO0 IUIOCKOCTH,
paccTosiHHe OT MpsIMOM A0 IUIOCKOCTH, NpOeKUus (Uryppl Ha IUIOCKOCTD.
[TepnieHAUKYIAPHOCTD MJIOCKOCTEN: MPU3HAK MEPHNEHAMKYISPHOCTH JIBYX IIOCKOCTEH.
TeopeMa 0 TpEX nepHeHaMKYIIpax

Tema 3.5.
KoopauHaTsl 1 BEKTOPHI
B ITPOCTPAHCTBE

Copnepkanne ydeOHOro Marepuana

IIP Ne 21 Bektop Ha MJIOCKOCTH U B MpocTpaHcTBE. CI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YHCiO. PasiiokeHne BeKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuiio mapannenenumena.

ITP Ne 22 Penrenue 3aj1a4, CBI3aHHBIX C MPUMEHEHHEM TIPABHJI JICHCTBUI ¢ BEKTOpaMH.
[IpssmoyronbHas cucremMa KOOPJAMHAT B MpocTpaHcTBe. KOOpAMHATBI BEKTOpA.
[Ipocreiimne 3amaun B KOOpAMHATaXx. Yroia Mexay BektopaMu. CkansipHoe
MPOU3BEJCHUE BEKTOPOB. BpIuKClIeHHE YITIOB MEXAY NPSAMBIMU U IIJIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJ TPU PEMIEHUN TEOMETPUUYECKHUX 3a]1a4

IIK 1.1
IIK 1.2
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Tema 3.6.
[Ipsimbie ¥ TIIOCKOCTH

IIpodeccrnonaibHO OpHEHTHPOBAHHOE COJEePKaAHUE (COAepKAHUE TPUKIIATHOTO
MO/1YJIfA)

B MMPAKTHYECKHUX 3a7adax ITP Ne 23 PacnonokeHue MPSMBIX U TUIOCKOCTEH B OKpYyKawiieM Mupe (mpupoje, 2
HCKYCCTBE, apXUTEKType, TEXHUKE). Pelenrne npakTHKO-OpUEeHTHPOBAHHBIX 3324
Tema 3.7. CopepxaHne yaeOHOT0o MaTrepuaa
Pemenue 3agau. [Ipsimbie NP Ne 24 Pemenue 3amad Ha HaXO0XICHHUE TEOMETPUYECKUX BEIMYUH C 2
U TUIOCKOCTH, KOOPJAMHATEI | MCIIOJB30BAaHUEM aliapara BEKTOPHON anreOpsbl
1 BEKTOP KontpoJabHnas padora 3a nepsbiii cemectp (JJPK) 2
3a 1 cemectp:
O01ee KoJIMYECTBO YacoB 96, U3 HUX:
Teopernueckoe o0yueHue 48 yacos
IIpakTnyeckoe o0yyenne 48 wyacoB, B TOM 4Hcie MNPodecCHOHATBHO
OpHMeHTHpPOBaHHOE copep:xxaHue 10 yacon
Pasnen 4. OcHoBbl TpUTroHOMeTpHH. Tpuronomerpuyeckne GyHKInH 28
Tema 4.1. CopepxaHue yaeOHOro Marepuana
OCHOBBI TPUTOHOMETPUHN TpuroHomeTpuveckass OKpPYKXHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKHX (DYHKITHIA 2
YHCIOBOrO apryMeHTa
Cunyc, KOCHHYC ¥ TAaHTE€HC YHCIIOBOTO apryMEHTa. 2
ITP Ne25 ApkcuHyC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOI'O apr'yMEHTa. 2
Tema  4.2. OcHoBublie | ConepxaHue yueOHOTO MaTepHasa
TPUTOHOMETPHUUYECKHE NP Ne 26 IlpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE 2
TOXJIECTBA TPUTOHOMETpHUYECKHE (HOPMYIIBI OK 01,
P Ne 27 [IlpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE 2 OK 02,
TPUTOHOMETpHUECKHUE (HOPMYJIIbI OK 03,
MNP Ne 28 [IlpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHUH. (OCHOBHBIE 2 OK 04,
TPUTOHOMETpHUYECKHE (HOPMYIIbI OK 05,
Tema 4.3. Coieprkanne yuebHOro MaTepuaa OK 06,
TpuroHoMeTprYecKue ®ynxuus. [Tepuoaudeckue GpyHKIUH. 2 NK 1.1
GyHKIIMU, MX CBOWCTBAa U | TpUroHOMETpUUYECKHE (QYHKIMHU, UX CBOMCTBA U TpaQuKu 2 MK 1.2

rpaduku
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Tema 4.4.

CopepxaHre yaeOHOT0 MaTrepuaa

Tpuronomerpuyeckue ITP Ne 29 Pemienne TpUroHOMeTpUYECKUX ypaBHeHU. [Ipumepbl TPUrOHOMETPUYECKUX 2
YPaBHEHMs U HEPABEHCTBA | HEPABCHCTB
ITP Ne 30 Pemenuie TpUrOHOMETPUYECKUX ypaBHEHUH. [IpuMepsl TPUTrOHOMETPUUECKHIX 2
HEPABEHCTB
ITP Ne 31 Pemienuie TpUTOHOMETPUYECKUX ypaBHeHUH. [IpuMepsl TPUrOHOMETPUUECKHIX 2
HEPABEHCTB
Tema 4.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepP:KaHMEe (COoAep:KaHHe TPHUKJIATHOIO
Ucnons3zoBanue MOTYJIs1)
TPUTOHOMETPHUHU TP Ne 32 IlpoBeaeHue NPAaKTHUECKUX pacdyeToB Mo ¢GopMyliaM TPUTOHOMETPHUHU. 2
B npodeccruoHanbHol | Micronb3oBanue rpagukoB (GYHKIMA Ui HCCIICIOBAHHS TPOLECCOB M 3aBHCHMOCTCH,
chepe KOTOpBIE BO3HUKAIOT MPH PEIICHUHU 3a]a4 U3 APYTrUX Y4eOHBbIX TUCIUIUIMH U peanbHON
KU3HU
Tewma 4.6. CopepxaHue yaeOHOro Marepuana
Pemenne 3amad | ITP Ne 33 Tpuronomerpuueckue QyHKINU, TOKIAECTBA U YPAaBHEHUS 2
TPUTOHOMETPHH KonTpoJsbnas pabora no pasaeny 4 2
Pa3znen 5. MHOrorpaHHMKHM M TeJjia BpalieHust 34
Tema 5.1. Copepkanue ydeOHOro Marepuana
MHororpaHHuKu [TonsiTie MHOTOTpaHHHMKA, OCHOBHBIE DJJIEMEHThl MHOTOTPAHHUKA, BBINYKJbIE H 2
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA MHOTOIPAaHHUKA.
[Tpusma: n-yronpHas Npu3Ma; I'pPaHU M OCHOBAaHUS NPU3MbI; MpsAMas U HAKJIOHHAs 2
MpU3MBbL, OOKOBAas U TMOJIHAS MOBEPXHOCTh Mpu3MbL. [lapannenenumnesn, mpsMOYyroIbHBIHA OK 01
. )
napasulesienuIel U ero CBOWCTBa. OK 02,
OK 05,
[Tupamuna: n-yronbHas nupaMuaa, rPaHd U OCHOBAHUE MUPaMUJbI; OOKOBasi U MOJIHAS 2 OK 06
MOBEPXHOCTh MUPAMUJIBI;, TPABUIbHAS U yCeUEHHAs MUPAMUIA. DIEMEHTHI MPU3MBI U OK 07
MAPaAMUJIBI. K 1.1
N MK 1.2
ITP Ne 34 BrruncneHue 3J1€eMEHTOB MHOTOTPaHHHUKOB: p&0pa, IMaroHasu, yribl 2
Tema 5.2. Coneprkanue yueOHOro MaTepuaa
[IpaBuiibHbBIE [IpaBuiibHbIE MHOTOIPAHHUKH: TOHSATHE MPAaBUIBHOTO MHOTOTPAHHUKA; MpaBUIIbHAs 2
MHOT'OTPaHHUKH. npu3Ma ¥ TpaBHIbHAS MUPAMUJIA; TIPABWIbHAS TPEYrojbHAs MUPAMUIA U TPABHIBHBIN
[Tnomane MIOBEPXHOCTH | TeTpa’p; KyO. [IpencraBieHue o npaBuIbHBIX MHOTOTPAHHUKAX: OKTadAp, AOAEKadIp U
MHOT'OTPaHHUKOB ukoca’ap u Jip. CeyeHust Ipu3Mbl U MTUPAMUIBIL.
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ITP Ne 35 Ilnomans GOKOBOM MOBEPXHOCTH M TOJIHOM MOBEPXHOCTH MPSMON MPU3MBI,
MJIOMIA b OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MpsMou mpu3Mbl. [lmomans
OOKOBOI TIOBEPXHOCTH M TIOBEPXHOCTH MPABUIHHOW MUPAMHIIBI, TEOpEMa O TLIOMIAIH
OOKOBOW MOBEPXHOCTH YCEUEHHOM MHUPAMHUIBI

Tema 5.3.
Tena BpameHus

Conepkanue yaeOHOro MaTepraia

[Munuaapuueckas MOBEPXHOCTh, OOpa3yollue IMIMHIPUYECKON IOBEPXHOCTH, OCh
UAJTUHAPUYECKOW ToBepXHOCTH. Llumuuap: ocHoBaHus uU OOKOBas MOBEPXHOCTb,
o0pa3yroias U oCb, IIoL[aAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yroline KOHHYECKON MOBEPXHOCTH, OCh U BEpILIMHA
KOHMYECKOW MoBepxHOCcTU. KoHyc: OcHOBaHME M BeplInMHA, oOpasymomas U OcCb,
Io1Ia1b OOKOBOM U MOJHON MOBEPXHOCTU. Y CEUEHHBII KOHYC: 00pa3yIolue U BbICOTa,
OCHOBaHUs U OOKOBAsi TOBEPXHOCTb.

Cdepa m map: meHtp, pagmyc, AHaMeTp, IUIOMAab MOBEpXHOCTH chepsl. B3ammuoe
pacmosioxeHue cepsl U IIIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe, miomanb chepsl.

ITP Ne 36 M300paxeHue Ten BpaleHus Ha IIocKocTH. Pa3BépTka nunuHapa u KoHyca

Tema 5.4.
O0Bembl U IUIOILAAM
ITIOBEPXHOCTEH TeN

Copnepxkanue ydeOHOro maTepuana

[Tonsitue 06 00BEMe Tena B mpocTpancTBe. OCHOBHBIE CBOWCTBAa 00BbEMOB Ten. Teopema
00 00BEME MPSMOYTOJIBLHOTO NMapaljiesieuIea U CIeICTBUS U3 HEE.

O6bem mupamuabl U Tpu3Mbl. O0bEM HMIMHApa, KoHyca. OOBEM ImIapa W IUIONIA]b
chepol. [lomoOuple Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IJIOMAASIMH
MOBEepXHOCTEH, 00béMamMu 1OA00HBIX Ten. CeueHus MWIMHApPA (TApAICIBHO H
NEPIeHIUKYIAPHO OCH), CEUYEHHUs KOHYca (TapauieTbHO€ OCHOBAaHHUIO W TMPOXOJAIICE
yepe3 BEpUIMHY), CEUSHHUS 1Iapa.

ITP Ne 37 MHororpaHHuK, OIMCAaHHBIA OKOJIO cdepbl; cdepa, BHOUCAHHAs B
MHOTOTPaHHMK WJIN B TEJIO BPALLEHUS

Tema 5.5.

JIBrKeHue B IPOCTPAHCTRE.
Ceuenuss ©u KOMOHWHAIIMKA
MPOCTPAHCTBEHHBIX (UTYD

B poeCCHOHATBHBIX
3aj1agax

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/AEPKAHME (COAepKaHUe NPHUKJIAIHOIO
MOYJIsT)

IIP Ne 38 CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJEMEHTHl CHMMETPUM B NHMpaMujax, Mapajuiesenunenax, NpaBUIbHBIX
MHororpaHHukax. CHMMeTpUsi B TpPHUPOAE, apXUTEKType, TEXHUKE, B OBITY, B
npodeccuu.
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P Ne 39 Hcnonb3oBaHue [ABMKEHHH B MPOCTPAHCTBE MPU PEIICHUM 3a]ad. 2
[TocTpoeHue cedyeHnii MHOTOTPAHHHUKOB U Tell BpamieHus. Merox cienoB. KomOuHanus
TeJI BpallleHUsI U MHOTOIpaHHHUKOB. lcnoibp3oBaHne KOMOMHALMN MHOIOIpDaHHUKOB U
TEJ BpallleHHsl B IPAKTUKO-OPUEHTUPOBAHHBIX 33a4ax
Tema 5.6. Copneprkanue y4eOHOro Marepuasa
Pemenue 3agay. | [IP Ne 40 Beruwcnenue BenWYHMH (IUTMHA, YTroj, OOBEM, IUIOMIAJb TOBEPXHOCTH) 2
MHOrorpaHHMKM W Te€Ja | FEOMETPUYECKUX (PHUTYp, UCIONB3Yys HM3Y4YeHHBbIe (GopMynbl U meronsl. IloctpoeHue
BpallleHUs CEYEHUH MHOTOIPAaHHUKOB METOJOM CJIEAOB, BBIIOJHEHUE (BBIHOCHBIX) IIJIOCKHX
YyepTekell U3 pUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYDP: BUJ] CBEPXY, COOKY, CHU3Y
KonTpoJsbHas pabora no paszaeny 5 2
Pazjen 6. [IpousBoaHasi u nepBoodpasHasi yHKIun 42
Tema 6.1. Copepkanue y4eOHOro Marepuana
MOHOTOHHOCTB u | [IpoMeXyTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMBI W MHHHMYMBI ()YHKIIHH. 2
SKCTPEMYMBI Gbynxuuu. | Haubonblee 1 HanMeHblee 3HaYeHHE (PYHKIUH Ha TIPOMEKYTKE
Touku skcTpemyma
Tema 6.2. CopepxaHue yaeOHOro Marepuana
Ilonartne  wenpepbiBHOCTH | HempepsiBHBIE (yHKIIMKA. METOI MHTEPBAJIOB IS PELICHHUS HEPABEHCTB 2
byHKIHN. MeTton
UHTEPBAJIOB
Tewma 6.3. CopepxaHue yaeOHOro Marepuana
[IpousBoaHasi. [TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM. 2
I'eomeTprueckuit u | [Ipou3BoiHbIE 3NIEMEHTAPHBIX (HYHKINH. 2 OK 01,
¢buznueckuit cmeica | ITP Ne 41 ®@opmyinbl HaXOXAECHUS MPOU3BOAHON CyMMBbI, IIPOM3BENEHUS U YAaCTHOTO 2 OK 02,
IIPOU3BOJIHOM byHKLIUH 2 OK 03,
ITP Ne 42 ®opmynbl HaXOXKACHUS MPOU3BOAHON CYMMBbI, IPOM3BENEHUS U YAaCTHOTO OK 04,
byHKIHMI 2 OK 07
Tema 6.4. MonoronHocts | ConepxaHue yueOHOro Marepuaa K 1.1
byHKIIH. Touxu | ITP Ne 43 [IpumeHeHre MPOU3BOAHOM K MCCIEI0BAHUIO (DYHKIMH HA MOHOTOHHOCTb U 2 K 1.2
AKCTpEMyMa KCTPEMYMBI
ITP Ne 44 IlpumeHeHue NpOU3BOJHON K MCCIIEAOBAaHUIO (YHKUIUH HA MOHOTOHHOCTh U 2
IKCTPEMYMBI
Tema 6.5. Coneprxanue yueOHOro MaTepuaia
HaubGonpiee 1 | HaxoxaeHue HanbOBIIeT0 1 HAMMEHBINEro 3HaYeHUsI (PYHKITUN Ha OTPE3KeE. 2
HauMEHbIIIEE 3HaueHus | [I[pumeHeHne NMpoW3BOMHOM Ul HAXOXKJIEHUS HAWIYyYLIEro PEUICHHs B IPUKIIATHBIX
byHKITIU 3aja4ax, ISl ONpeieJIeHHs] CKOPOCTH Mpolecca, 3aJaHHOro (popmysnon win rpapukom
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ITP Ne 45 [lpumeHeHHe NPOU3BOMHOM ISl HAXOKIACHUS HAWJIYUIIEro PpELICHHs B
NPUKJIAJHBIX 33a4ax, Ul ONpeAeIeHNs CKOPOCTH MpolLiecca, 3aJaHHOT0 (JOpMYJION HiH
rpadpukomM

Tema 6.6. Haxoxnenue | [IpogeccuoHaIbHO OPHEHTHPOBAHHOE coJep:KaHue (coAepKaHMe NPHUKJIATHOTO
ONTUMAJIBLHOIO Pe3yJbTaTa C | MOXYJIsl)
IMOMOIIBIO ITPOU3BOTHOM NP Ne 46 Ilpuxnaagnele 3a7adyd, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO W 2
buznyecKoro xapakTepa, X peleHue cpecTBaMi MaTeMaTHUYeCKOro aHaJIu3a
ITP Ne 47 Ilpuxknaanele 3agauyd, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKOIO U 2
buznyecKoro xapakTepa, X peleHue cpecTBaMU MaTeMaTHUeCKOro aHaJIu3a
ITP Ne 48 Ilpuknaanble 3agaud, B TOM YHUCIE COLMAIBbHO-3KOHOMHYECKOIO U 2
bu3nyeCcKoro xapakTepa, X peleHue cpecTBaMU MaTeMaTHUYeCKOro aHaJIn3a
Tewma 6.7. Copepxkanue ydeOHOro Marepuana
[TepBoobOpaznas pyHKIHUN [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 2
ITP Ne 49 Beruuncienue nepBooOpa3HbIX 2
Tema 6.8. Copepxkanue ydeOHOro Marepuana
[Inomane KpuBOIMHEHHON | MHTErpa, ero reoMeTpudeckuil u GU3M4eCKUil CMBICII. 2
Tpamneuuu. @®opmyna | ITP Ne 50 Beraucnenue unrerpana no gopmyie Herotona-Jleiibnuma 2
HeroTona — JleiiOauia ITP Ne 51 Beruncnenue unrerpaia no ¢popmyne Heiorona-Jleitbnuna 2
Tema 6.9. CopepxaHue yaeOHOro Marepuana
ITIpumenenne npoussoguor | ITP Ne 52 Pemrenue 3a1ay Ha MpUMEHEHHE TPOU3BOAHON M MHTETPaJia JUISl BEIYUCIICHHUS 2
U 11epBo0Opa3sHOi GYHKIMHU | pHU3NYECKHUX BEIUYHH H IIOMIAICH
Kounrpoabnas padora no pazneny 6 2
CP Ne [ [loocomoska coobwenus Hcnonvsoeanue KOMOUHAYULL MHO20SPAHHUKOS U mell 2
8paujeHUs 8 NPAKMUKO-0PUEHMUPOBAHHBIX 340a4ax
Pa3nes 7. Teopusi BepOsITHOCTEH M CTATHCTHKA 32
Tema 7.1. Copepkanne y4eOHOro Marepuana
[IpencraBnenue 1aHHBIX [IpencraBnenne MaHHBIX C MOMOIIBIO Tabuuil U auarpamm. CpemnHee apudMeTuieckoe, 2
U OnucaresbHas CTATUCTHKA | MeJMaHa, HauOoJblllee M HaWMEHbIEe 3HAUEHUs, pa3Max, AHUCIEpCHs, CTaHIAapTHOE
OTKJIOHEHHE YHCJIOBBIX HAOOPOB
Tema 7.2. Coneprkanne y4eOHOro MaTeprana
CayuaiiHblie COOBITHSL. CrnyuaiiHble SKCIIEpUMEHTHI (OMBITHI) U CAy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS 2

Omneparuu HaJ COOBITHUIMU

(ucxozpl). BeposiTHOCTh ciyyailHOro coOBITHS. BiIM30CTH 4YacTOTBI M BEPOSTHOCTH
coObiTuii. Ciyd4aifHble ONBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAapPHBIMU COOBITHUSIMHU.

BCpO}ITHOCTI/I COOBITHII B OIIBITaX C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU COOBITHSIMH.

OK 01, OK 02,
OK 03,
OK 04
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Omnepanyu Haja COOBITUSIMU: TIepeceueHue, 00beIMHEHNE, IIPOTUBOIOIOKHBIE COOBITHS.
Huarpammbl  Ditnepa. Dopmyna CI0XKEHHS BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTb.
YMHOXkeHUEe BeposTHOCTEH. [lepeBo ciydaliHOro skcrnepuMmeHta. dopmyina IMOIHOU
BeposiTHOCTH. HezaBucumeble coObITUs

OK 06
K 1.1
IIK 1.2

Tema 7.3. IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/AepP:KaHMe (CoAep:KaHHe TNPHUKJIATHOTO
BepositHOCTB MOYJIsT)
B npodeccuoHanbHbiX | [IP Ne 53 TlepBuunas o00paboTKa CTaTHCTHYECKMX JaHHBIX. I paduueckoe HX 2
3a1auax IIPE/ICTABIICHHUE.
ITP Ne 54 HaxoxaeHre CpeIHIX XapaKTEPUCTHK, HAOIFOAaeMbIX JaHHBIX. 2
I[P Ne 55 Ormenka BepOATHOCTH COOBITHS B NPO(ECCHOHATBHON N1eATENbHOCTH, 2
pemieHne MNpo(ecCHOHATbHBIX 3aJa4 Ha BEPOATHOCTb COOBITUS, MPUMEHEHHE
CTaTUCTHYECKUX METOIOB JIJIsl pelIeHus MpodecCHOHANBHBIX 3a/1a4
Tema 7.4. CopneprkaHue yueOHOro MaTepuaia
Onementsl koMOuHaTOpuku | [P Ne 56 KomOunartopHoe mpaBuio ymHOKeHHs1. [lepectanoBku u ¢akropuan. Yucio 2
couetanuii. Tpeyronbpauk Ilackans. ®opmyna 6unoma HeroTona
Tema 7.5. Copepxkanue ydeOHOro Marepuana
Cepun mnocnenoBaTenbHbIX | BUHApHBIN CilydailHBIA ONBIT (MCIBITAHWE), YCHEX © Heydaada. HesaBUCHMBIC 2
UCHBITAaHUI ucnelTanus. Cepusi HE3aBUCUMBIX UCHBITaHUM 10 nepBoro ycnexa. Ceprs HE3aBUCUMBIX
ucnbITaHuil bepnynnm
Tema 7.6. Copneprkanue yueOHOro MaTepuaia
. Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHocTed. Jluarpamma pacnpeneneHus. 2
CrnyuvaiiHple BEIMYMHBI U n . 6
pUMEDPBI paCIPEEIICHNAN, B TOM YHCIIE, TEOMETPUYECKOE U ONHOMHUAIIBHOE.
ﬁcnpeneneHm. UucnoBele XapakTEpPUCTUKU CIy4yalHBIX BEJIMYMH: MaTEeMAaTUYECKOE OXKUIaHHE,
ATCMATHHECKOC . . | oAcmiepcusi M CTaHAAPTHOE OTKIOHEHHMe. [Ipumeppl NpHUMEHEHUs MaTeMaTH4eCKOIro
OPKUNARHIE CIyHaHoun 0’KMJIaHMsI, B TOM YHUCIIE B 337]a4aX U3 [IOBCETHEBHOM KHU3HMU.
BCJIHIHBL P Ne 57 Marematuueckoe OXuJaHue OUHApHOW CIy4alHOM  BEIMYMHBI. 2
MareMaTtnueckoe OKHJIaHHE CyMMBI CIIy4alHbIX BEIWYMH. MaTeMaTuuecKkoe OKHIaHHue
U JIUCIepCHs TEOMETPUUECKOT0 U OMHOMHMAJIBHOTO paclpeieeHuit
Tema 7.7. Copnepkanne yaeOHOro MaTepuana
3akoH  OONBMMX  4YHCEN. | 3aKOH OOJNBIIHMX YKCEN U €ro Pojib B HAyKe, MPHUPOJIE U 001IecTBe. BIOOPOUHBINH METO 2
HenpepeiBable  ciay4aiiHble | uccnenoBanuii. [IpuMepbl HEPEPHIBHBIX CIyYaillHBIX BeMWYnH. [oHATHE O TIOTHOCTH
BEJIMUMHBI (paclpeleNieHus) | pacipeiesieHus. 3a/1aud, MPUBOIAIINEG K HOPMaIbHOMY pachpenencHuto. [loHsTHE O
Hopwmanbsnoe HOPMAJIBHOM pacnpeieIeHuN
pacnpeneseHue KonTpoJsbHas pa6ora no Temam pasaena / 2
IIpomexxyrounasi arrecranusi Konrpoasnas padora (JI®K) B nepBom cemecTpe, IKk3aMeH BO BTOPOM ceMecTpe 2,6
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3 YCJIOBUA PEAJIM3ALIUU TTPOT'PAMMBI AVMCLHUTTIIMHBI
3.1. lna peanuzanuu mporpamMmbl TUCHUIUIMHBI JOJKHBI OBITH MPEAYCMOTPEHBI CIEAYIOLINe
CIEIMAJIbHBIE IOMEIIECHHUS:

Peanuzamus mporpaMMmbl JUCHUIUIMHBL TpeOyeT Hanuyus ydyeOHOoro KaOuHEeTa
MaTEMaTHUKH.
TexHuueckue cpeacTBa 00ydeHHUS:
-  KOMIUIGKT YEPTEeXKHOr0 OOOpYAOBaHHS M MPUCIOCOOICHUN JJsl IIKOJBHOW JOCKH
(TpeyroJabHUK, TPAHCIIOPTUD, HUPKYJIIb, TUHEIHKA);
- MOJIEJIH JUI U3YYEHUS TeOMETPUYECKHX (UTYp (JacCTH LIENO0ro Ha Kpyre, TPUTrOHOMETPHUYECKUI
KpYT, CTepeOMEeTpHUECKUl Habop, HA0OPHI FTEOMETPUUECKUX MOJIENel U GUryp ¢ pa3BepTKoOi).

3.2. UndopmarnmonHoe obecrieueHne 00ydeHus
OCHOBHbIE UCTOYHUKHU:

1. bammakoB M.M. Matemaruka: yueOnuk / bammakoB M.U. - Mocksa : Akanemus, 2025.
- 288 c. (ObmeobOpa3oBaTenbHas MoAroToBka B yupexaeHusx CI10)
2. bammakoB M.W. Marematuka: 3agaqnuk: yaeOHoe nocodue / bammvakoB M.U. - Mockaa :
Axanemus, 2024. - 432 c. (O0meoOpazoBarenbHas MoaroroBka B yupexaenusx CI10)
OJeKTpOHHbIE U3AaHUS (JIEKTPOHHBIE PECYPCHI):

1. - Maremaruka: anreOpa W Hadaja MaTEeMaTHYECKOTO aHalM3a, TreoMeTpus. Anredpa u
Havajia MaremMarryeckoro anaimsa: 10—11-e kinaccel: 0a30BbIN U YIITyOJIEHHBIA YPOBHU
: yueOnuk / I1I. A. Amamos, FO. M. Komnsrun, M. B. TkauéBa, @énoposa. — 12-¢ 3.,
crep. — Mocksa : Ilpocsemenue, 2024. — 463 c. — ISBN 978-5-09-112136-0. —
Tekcr : amextponssli // Jlamb : 3nekTpoHHO-OMONHMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/408656 (mata obpamenust: 29.08.2024). — Pexum nocrymna:
JUISL aBTOPHU3. TTOJIb30BATEIICH.
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4. KoHTposib M OLEHKa pe3yJbTaTOB OCBOCHHUS 0011e00pa30BaTEIbHOI

AUCHUILIHHBI

KonTpoa» u omenka

pe3yiabTaToB

OCBOCHUA

00111e00pa3oBaTeIbHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTeHIIUsI MeponpusTHS

OK 01. Bwibuparp cnoco0wsr | Tema 1.1, 1.211-o/cl, 1.3, | TectupoBaHue

perieHus 3amau | 1.4I1-o/c, 1.511-0/c, 1.6. YcTHBI#I onpoc
npohecCHOHATBLHOM Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremMaTn4ecKuii TUKTAHT

ACATCIIBHOCTH IPHUMCEHUTEIIBEHO
K Pa3JIMYHbIM KOHTCKCTaM

2.9.
Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temur 4.1 - 4.4, 4.511-0/c,

[IpencraBnenue
pEe3yIbTATOB MPAKTUYECKUX
pabor

KonTponbhas padbora

4.6. Bremmosaenue 3aJaHUN

Temsr 5.1, 5.2, 5.3[1-0o/c, | mpomMeKyTOUHOM

5,4, 5.5I1-o/c, 5.6. aTTeCTAlUMU

Temer 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temer 7.1, 7.2, 7.3I1-0/c,

74-1.1.
OK 02. Ucnoms3zoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue
COBpeMeHHbIe cpencTBa mowucka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHbI onpoc
aHaym3a W uHTepnpertanuu | Temsr 2.1- 2.7, 2.8 TI-o/c, | MaremaTHuecKkuii TUKTAHT
uHpopManuy, 2.9. IIpencraBnenue
51 uHpopmanmonusle | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NPaKTUYECKUX
TEXHOJIOTUM JJs BbIMONHEHHUs | 3.7. pabot
3a1a4y npodeccuonanbHoil | Temsr 4.1 - 4.4, 4.511-o/c, | KontponbHas padora
JEeSITEIbHOCTH 4.6. Bremmonnenue 3a/laHui

Temwr 5.1, 5.2, 5.3[1-0/c, | mpomMeKyTOUHOM

5,4, 5.511-0/c, 5.6. aTTecTaluu

Temer 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-o/c,

74-7.7
OK 03. [TnanupoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
U peanusoBbiBaTh coOctBeHHoe | 1.411-o/c, 1.511-o/c, 1.6. VYcTHBIl onpoc
npodeccuoHaIbHOE Temwr 2.1- 2.7, 2.8 TI-o/c, | Maremaruueckuii JUKTAHT
u JTUYHOCTHOE pa3Butue, | 2.9. [IpencraBnenue
PEAIIPUHAMATENBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MNPAKTHUYECKUX
NEeATEILHOCTD 3.7. pabot
B npodeccuonansHoil cdepe, | Temnr 4.1 - 4.4, 4.5[1-o/c, | KonTponbHas padora
UCIIONIb30BATh 3Hanus | 4.6. Bremonnenue 3a/laHui
no ¢wunancoBoit rpamorHoctH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomexyTouHOU

! TIpoheccronanbHOE OPUEHTHPOBAHHOE COJIEPKaHKE (COAEpPHKAHHUE TIPUKIIAHOTO MOJLYJIs )
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B pa3aMYHBIX  JKU3HEHHBIX | 6.7-6.9. aTTeCTaIluu
CUTYaIUIX Temwr 7.1, 7.2, 7.3I1-0/c,

74-7.7
OK 04. OddextuBno | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

B3aHMOHeﬁCTBOBaTB nu pa6OTaTB
B KOJUICKTUBC U KOMaH/IC

1.411-o/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.511-0/c, 5.6.

Temer 6.1 - 6.5, 6.6I1-0/c,

VYcrHblii onpoc
MaTteMaTH4eCKUM JUKTAHT
[IpencraBnenue
pEe3yIbTAaTOB MPAKTUUECKUX
pabor

KonrponsHas pabora

6.7-6.9. Brmmonnenue 3aJaHUN
Temsr 7.1, 7.2, 7.311-0/c, | mpoMeEXyTOUHOM
14-7.7 aTTeCTaIMU

OK 05. OcymectBiats yctayto | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue

N IMMHCbMCHHYIO KOMMYHHKAIIUIO

1.411-o/c, 1.5I1-0/c, 1.6.

YcrHblii onpoc

HA TrocyaapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 II-o/c, | MarTemaTrueckuii TUKTAaHT
Poccuiickoi Odenepanuu | 2.9. [IpencraBnenue
c y4eTOM ocobennocreit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHYECKUX
COLIMAJIBHOTO 3.7. pabor
U KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c, | KontpospHas paboTa
4.6. Bremmosaenue 3aJaHUN
Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeKyTOUHOM
5,4, 5.5I1-0/¢c, 5.6 aTTeCTAlUMU
OK 06. IposiBisaTe Tpaknancko- | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue

NaTPUOTUYECKYIO nosuiuto, | 1.4I1-o/c, 1.511-o/c, 1.6. YCTHBIN onpoc
JIEMOHCTPUPOBaTh  oco3HaHHoe | Temwr 2.1- 2.7, 2.8 ITI-o/c, | MaremaTH4ecKuii TUKTAHT
MOBE/ICHUE Ha ocHoBe | 2.9. [IpencraBienue
TPaAULMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3yabTaTOB MPAKTHYECKUX
00I1IeUeIOBEYECKUX IIeHHOCTEH, | 4.6. pabor
B ToM umcne ¢ yderom | Temwr 5.1, 5.2, 5.3I1-o/c, | KouTponbHas pabota
rapMOHU3ALNHU 5,4, 5.511-0/c, 5.6. Brinonnenue 3aJIaHUMN
MEKHAIIMOHAJIbHBIX Temwr 7.1, 7.2, 7.311-0/c, | mpomMexKyTOUHOM
U MEXPEIUTHO3HbIX OTHOLIeHUH, | 7.4-7.7 aTTecTaluu
MPUMCHSITh CTaHIaPTHI
AHTUKOPPYIMIUOHHOTO
TIOBEJICHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COXPaHEHHUIO okpyxatomet | 1.4I1-o/c, 1.511-o/c, 1.6. VYeTHBIi onpoc
cpensl,  pecypcocoepexenuto, | Temsr 2.1- 2.7, 2.8 TI-o/c, | MatemaTnueckuii TUKTaHT
PUMEHSITh 3HaHus | 2.9. [IpencraBnenue
00 U3MEHEHUU kiaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NpPaKTHUYECKUX
MPUHIIMIIBI oepexxmmBoro | 3.7. pabot
MPOU3BOCTBA, apdextuBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | KontponbHas pabota
JeHCTBOBAaTh B upe3BbUaHbiX | 5,4, 5.511-0/c, 5.6. Brimonaenne 3aJIaHHI
CUTYaLUAX Temsr 6.1 - 6.5, 6.611-0/c, | MpoMexXyTOUHOM

6.7-6.9 aTTecTaIuu
IK 1.1. Ob6ecneunBats | [1-0/c TectupoBanue

ONTUMAJIBHBIA  peXUM  pabOThI
3JIEKTPOOOOPYIOBAHUSL U CPEJICTB
aBTOMAaTUKM C  Y4eTOM  HX
(YHKLIMOHAJIBHOTO  Ha3HAYEHUS,
TEXHUUYECKUX XapaKTEPUCTUK U

YcTHBII onpoc
MaremaTudecKkuii JUKTaHT
[IpencraBnenue
pEe3yIbTAaTOB MPAKTUUECKUX
pabot
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MIpaBUJI SKCIUTyaTalluupeica u

BBITPY3KH.
I[IK 1.2. U3Mepars mnapameTpbl
3JIEKTPUUECKUX Lerneun 51

HacTpanBaThb 3JICKTPOHHBIC Y3JIbl

KontponbHas padota
Brimonnenue 3aganui
MPOMEKYTOYHOMN
aTTecTaluu
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S.®oHI OLIEHOYHBIX CPEACTB IJIA NMPOMEKYTOUHOM aTTeCTAlUN

5.1. KoHTPO/IbHO-0LIEHOYHbIE CPeICTBA VISl NMPOBeIeHUs] KOHTPOJILHOI
padothl 3a nepsbiil cemecTp (APK)

Ha BoimomHeHue KOHTPOJbHOW paboTel 3a mepBbii cemectp (APK) mo
MaTeMaTHKe J1aetcs 2 akageMuueckux daca (90 MuHyT).

KontponmsHas pabotra cocToMT w®WX 2-X dYacTedl: oO0s3aTeNbHOU U
JIOMOJIHUTEIILHOM.

OOs3aTtenpHass 4YacTh COACPKUT 3aJaHUS MHUHHUMAIBHOTO 0053aTeIbHOTO
YpPOBHS, TONOJHUTENbHAS YacTh — 00Jiee CIOKHbBIC 3aaHHsl.

[Ipu BbITIOJIHEHUH 3a7aHUI 00s3aTEIBHON YacTu TpeOyeTcsl MPEICTaBUTh XOJ]
pelieHusl U yKa3aTh TOJyYEHHbIH OTBET. 3a NMPaBWIbHOE BBIMOJHEHUE JIFOOOTO
3a/laHds M3 00s3aTeNbHOM 4YacTu oOydwarouuiics mnosydaere ofauH Oamn. [lpu
BBITIOJIHEHUHU 33JaHUS U3 JIOTIOJIHUTENIbHON YacTH HEOOX0IMMO MOAPOOHO OMUCATh
XOJI pellieHusl U 1aTh OTBET. [IpaBuiibHOE BBHIMOJHEHUE 3aJJaHUM JOMIOJIHUTEILHON
YacTH OlleHHuBaeTcs 3 6ayiaMu win 1-2 0ayuiamu 3a 4aCTUYHOE pelleHUE.

basnibl, mosydeHHbIE 32 BCE BBIMOJIHEHHBIC 3a/1aHHS], CYMMUPYIOTCS.

IlIkana nepesooda 6an106 6 ommemKu nO NAMUOANTLHOU cUCHEME

Ommemka Yucno o6annos,
Heo0xXo0umoe 01 noay4YeHus OmmemKu
«3» (y008.) 10-12
«4» (xopowo) 13-15
«5» (omauuno) bonee 16

Ilpeomemmnuwie pe3yromamut, nooiexcauwjue npogepke (I1emMeHmbl):
ITP6 1, ITP6 2, ITPG 3, TTPG 5, T1PG 6, ITPG 9, T1PG 13, I1P6 14.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
IK 1.1, TIK 3.1.

Ilpu pewenuu 3a0anuii 1-10 3anuwiume npasuibHvlil Omeem u3 Yemouipex
NPeoI0IHCEHHBIX:
1. (1 6amn) Packpoiite GopMyIly COKpAIIEHHOTO YMHOXKeHUs a’-h?:

A) a%-2ab+b?>  B) (a-b)(a+b);  B) a?+2ab-b? T (a-b)(a-b)

2. (1 6amn) Kakoe n3 cleIylonux uncen 3aKIodeHo Mexay dnciamMu 17 n
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A)0,4; b)O0,5; B) 0,6; I 0,7
3. (1 ©6amn) Manwer rpaduxu ¢yskuuid. Kakas dopmyna cooTBETCTBYET
rpaduky Ne 3)

1) . 2 3)

o[ 11| o[ 1 ol 1

1 9
6 _ 2 =——
Ay 20 = o8l gy T Ty s,

4. (1 6amn) ITpsmeie AB u C]1 ckpemmBaroTcsi. Kakoe pacnosiokeHre UMEroT
npsimble AC u BJ[?

A) mapamnmenshble; b) mepneHaukynspuele; B)  ckpemuBarotcs; 1)
nepeceKaroTcs.

5. (1 6amr) ausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoi Kakoro
oTpeska siBisiercst Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

6. (1 6aymm) Mexay KakuMu JBYMS HaTypaIbHBIMU YHCJIaMU HaXOdUTCS

ancno V19?
A)19u20;b)2u3;B)18ul19;T)3 u4.
7. (1 6ann) Ha pucynke n3o0paxén rpaduk Gpynkiuu suaa f(x)=a*. Haligure
sHaueHue f(2).
YA

514

flx)=a"

ol 1 X
A)25; Bb)5; B)32; T')Her BepHOro OTBeTA.
8. (1 6amn) Ykaxwurte obnacts onpeaeneHus yukiuu f(x) = Ig ZXXJ::

A) (-7, 1,5); B) (-0; -1,5), (7; +0).;  B) (-1,5;7); T (-o0; -7), (1,5;
+0).
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9. (2 6aymna) Jlyns pemonTa Tpedyercs 57 pyiaoHoB 00oeB. Kakoe HaumeHbIiee
KOJIMYECTBO MavyeK 000MHOTO Kiiesl HY>KHO JIJIsl TAKOTO PEMOHTA, eclii | mayka kies
paccuuTaHa Ha 5 pyJIOHOB?

A)12; Bb)5; B)23; TI')Her BepHOrO OTBETA.

10. (2 6anna) Bricota BH napamnenorpamma ABCD nenut ero cropony AD
Ha otpesku AH=2 u HD=32. Jluaronans napamienorpamma BD pasua 40.
Haitgure miomanp napamienorpaMmma.

A) 126; b) 816; B) 263; I') HeT BepHOTO OTBETA

JonoaHuTeIbHAA YaCTh

Ilpu eévinonnenuu 3ao0anuii 11-16 3anuwiume x00, 060cHo6anue peuwieHus u
NOJIYYEeHHbLI Omeem.

11. (2 Oamra) PpiO0IOB HPOIUIBLUT HA JOJKE OT TNPUCTAHH HEKOTOPOE
paccTosHuEe BBEPX IO TEUEHUIO PEKU, 3aTeM OpOCHII SAKOpb, 2 Yaca JIOBWI PhIOY U
BEpHYJICA 00paTHO yepe3 5 4acoB OT Hauaja myremiecTBusa. Ha kakoe paccrosiHue
OT TPUCTAaHU OH OTIUIBUI, €CIU CKOPOCTh TEYEHUS PEeKH paBHA 2 KMm/4, a
COOCTBEHHAsI CKOPOCTh JIOJKH 6 KM/4?

12. (2 6amma) Yepes kouiwl otpeska AB u ero cepennny M mpoBeneHbI
napajuiebHbIC TPSMbIC, IEPECEKAIOIIINEe HEKOTOPYIO TUNIOCKOCTh B TOUKaX Aj, By n
M. Halinure nmuny otpeska MM, eciin oTpe3ok AB He mepecekaer mIoCKOCThb U
eciu AA;=6,8cm, BB1=7,4cM.

13. (2 6amma) HalimuTte 3HaueHNE BBIPAKCHUS

14. (2 6amna) Haiinute KopeHb ypaBHeHms 1085 (4+x)=2.
15. (2 6amna)) Paccrosnue ot HabGmromaTeNsl, HAXOIAMIETOCS Ha HEOOJBIION
BbICOTe N KujIoMeTpoB Haa 3eMi€id, 10 HaOI0AaeMOW WM JIMHUM TOPU30HTA

BBIYHCIIAECTCS TI0 hopMyIie [=v 2Rh, rne R=6400 km — panuyc 3emnn. C kakoun
BBICOTHI TOPU3OHT BUIEH Ha paccTosHuM 48 kuiaomeTpoB? OTBET BbIpa3uTe B
KUJIOMETpax.

16. (2 6amnma) B xome pacmama paauoaKTUBHOTO HM30TOMAa €ro Macca

¥

48,1110 448,

.0 T
yMeHbIIaeTes o 3akoHy ™ =702 *  rne m0 — HavanpHas macca M30TomNa, t —

BpeMms, Ipouieuee OT HayajJbHOIO MOMEHTa, T — mepuon mnonypacnana. B
HayaJbHbI MOMEHT BpeMEHHM Macca u3zorona 52 wmr. Ilepumoxa ero mosypacmnana
cocraBisier 9 muH. Haiiaure, yepe3 ckoJIbKO MUHYT Macca M30Toma OyJeT paBHA
13 mr..

TalOHbI OTBETOB:

Homep |1/2(3|4|5|6|7|8|9|10]| 11 12 13 |14 15 16
3aaHUA

OrmBer |B|B|/A/B|B|/B|A|T'|/A| b |8m|7,lcm|121(21|0,18xkm | 8
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5.2. KOHTPOJIbHO-0LIeHOYHBIE CPEeICTBA I POBEACHUS IK3aMeHa

Ha BbImojHeHHE MUCHMEHHOW 3K3aMEHAIlMOHHOM paboThl MO MAaTeMAaTHKE
naercs 4 actpoHoMudeckux yaca (240 MUHYT).

DK3aMeHalMoHHasi paboTa COCTOMT HMX 2-X YacTeil: 00s3aTeabHON U
JOTIOJTHUTENBHOI.

OOs3aTenpHas 4acTh COACPXKUT 3aJaHHUsl MUHUMAIBHOTO 0053aTE€IbHOTO
YPOBHSI, TOTIOJIHUTEIbHAS YaCTh — 00JIee CIOXKHBIC 3aJaHUsl.

[Tpu BBIMOTHEHNY 3adaHUI 00s3aTEIHLHON YacTH TPEOyeTCs MPEICTABUTh XOJT
pelieHus U yKazaTbh MOJYYEHHBIH OTBET. 3a MPaBUIBHOE BBHIMOJIHEHHE JHO00TO
3aJaHusl U3 00s3aTeNbHOM YacTH oOydarommiics moisydaere onuH Oamr. [lpu
BBITMIOJTHEHUH 33/1aHUS U3 TOMOJHUTEIFHON YacTH HEOOXOAMMO MOIPOOHO OMHUCATh
XOJl pelIeHHs U AaTh OTBET. [IpaBuiIbHOE BBINIOJIHEHHUE 3alaHUN JOTIOJHUTEIbHON
YacTH OlLIEHUBaeTCA 3 Oayutamu win 1-2 O6ajiymaMu 3a YaCTUYHOE PEILICHHE.

baiuibl, oJly4eHHBIE 3a BCE BBINIOJIHEHHBIE 33JJaHUS, CYMMUPYIOTCH.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU CUCHIEME

Ommemka Yucno 6annoe,
Heo0xo0umoe 0113 noJy4eHus OmmMemKu
«3» (v008.) 6-9
«4» (xopouwo) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMETLHOU YaACmUL)
«5» (omauuno) bonee 14
(He meHee 08X 3a0anutl U3 OONOTHUMENbHOU YACMU)

Ilpeomemmnuwie pe3yromamel, noonexcaujue npogepke (31emMeHmot):
I1P6 1, ITP6 2, TTP6 3, I1PG 4, ITP6 5, I1P6 6, ITP6 7, TTP6 &, I1P6 9, ITP6 10,

[1P6 11, ITPG 12, ITPG 13, I1PG 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
I[K 1.1, T1IK 3.1,

IK3aMeHAUUOHHbBIE 3A0AHUA NO MAMEMAmMUKe
Oos3aTe/bHAs YaCTh
IIpu BhInmoiHeHnu 3a4aHui 1-12 3anuumuTe X04 pelIeHUus: U MOJY4YeHHbIN
OTBeT.

1. (1 6ann) Beraucnure: 2sin%+2003§

2. (I 6ann) Ha pucynke
KUPHBIMA TOYKaMH IMOKa3aHO
CyTOYHOE  KOJMYECTBO  OCAJKOB,
BeImagaBmmux B Tromenu ¢ 7 mo 18
nexabpst 2024 roxa. Ilo ropuzonTamu
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YKa3bIBAIOTCS YMCIIA MECAIIA, TI0 BEPTUKAIN — KOJMYECTBO OCAJKOB, BHITIABIIINX B
COOTBETCTBYIOIIUNA JIeHb, B MUJUIUMETpax. s HArjasqHOCTH >KUPHBIE TOYKU Ha
PUCYHKE COeIMHEHBbI JIMHUEH. Onpeenure o pucyHKy, CKOJIbKO JHEH BBIMAaio
0oJiee 2 MUJUTUMETPOB OCAKOB?

3. (1 6ann) CTOMMOCTB YCIIYT TIO TIEPEBO3Ke Tpy3a Bozpocia Ha 10%.
OnpenenuTh, CKOJIBKO CTOUIIN YCIYTH MEPEBO3KH TPy3a A0 MOJA0POKAHUS, €CITU
nocJe kiaueHT 3amiatua 55000py6?

4, (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ pIOOH, 5 ¢ BapeHbEM U 4 C
BuinHed. KOs Hayran BeiOMpaeT oMH NUpokok. Haiiure BeposiTHOCTh TOTO, UTO
OH OK)KETCS C BUIIHEM.

5. (1 6ann) Haiinure 3HaYeHue BeIpaskeHus 10g,2 + log, 32

6. (1 6ann) Haitnute KOpeHb ypaBHEHUS el

7. (1 6ann) Pewmmre HepaBeHCcTBO 257 > 64. B OTBET 3amuUILKUTE
HauMEHbIIIEE MOJIOKUTEIBHOE YHUCTIO.

x+2 1

8. (I 6ann) Haiigure kopeHp ypaBHenuss % 2 4

Q. (I 6ann) Hailigute npou3BOAHYHO (GYHKUMH B Touke X=0:
yzgx4 —6x% +7x-1

10. (1 6ann) Emxocts umeer popmy nunusapa. Beicota emMkoctu 35 cwm,

nuamerp ocHoBaHusi 20 cM. PaccyuTtaiiTe BMECTUMOCTh JIaHHOM €MKOCTH,
JICJICHHYIO Ha 7.

11. (1 6ann) Haitnure momaas GUrypsl, n300pakeHHOM Ha PUCYHKE
L L
: \
A \
12. (1 6ann) Teno perxkeTcs mo 3akony S(t)=3t?+5t (M) Haiitu ckopocTs

Tesa yepes ¢ nmocne Havasia ABUKEHUS.
JonoJIHUTEIbHAS YaCTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anumume x00 peuwieHus u noJiy4eHHblil
omeem

13. (3 6anna) BeluwcnuTe IUIONMIAJb yYacTKa CTOJa, MEPUMETP KOTOPOIO
OTPaHMYMBAIOT JIMHUU y=X2-2X-2 ¥ y=-X*+2. Bemosanute ueprex. OTBeT naiite B
KBaJIPAaTHBIX METpax.

14. (3 6anna) Pemmre ypaBHeHue sin®X - 2sinx=0. B orser 3anmimmure
KOJINYECTBO PEIICHUH, MPUHAIICKAIMX TPOMEKYTKY [0; 47.]

15. (3 6anna) Halinute 00b€M MHOTOIpaHHUKA, H300paKEHHOTO Ha PUCYHKE
(Bce IBYIpaHHBIE YTJIbl PSIMBIE).
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16. (3 6anra) MotopucT-pyiaeBoii Bacuiuii BBINOIHSICT CBOIO padoTy 3a 2
yaca, a MoTopuct-pysieBoii Konst — 3a 3 yaca. CkoJIbKO BpEMEHU OHHU MOTPATHT,
eciy OyIyT JAenaTh 3Ty padoTy BABOEeM?

ITaJIOHBI OTBETOB:

Homep |12 | 3 | 4 (5|67 |89 10 111213 |14|15|16
3aaHuA

OT1BeT 213|501(025{6|-7|1| - |71350|15|11 | 9 5 6 | 1,2
TBIC 10 q
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