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1. HACIIOPT TIPOI'PAMMBI MATEMATHKA

1.1. O0nacTh NpUMEHEHHS P OrPAMMBbI

[Iporpamma
OCHOBHOM

yueOHor nucumruinHel OY (.05 Marematuka sBIsieTCS  4acThblO
npodeccuoHaIbHON  00pa30BaTEIbHOM nporpammel  I'BIIOY

«TpoulKOro TEXHOJIOTHYECKOro TexHukyma»  mnpodeccun 15.01.05 Crapmuk
(py4HOM M 4YaCTMYHO MEXaHU3UPOBAHHOMN CBApKHU (HAIIaBKH))

1.2. Mecto 001m€00pa3oBaTeJbHOI0 Y4YeOHOr0 TIpeaMeTa B CTPYKType
00pa30BaTeJbHOI NPOrpaMMbl

O6uieoOpa3zoBarenbHbIl yueOHBIN npeaMer «MaremaTukay sBisieTcs: 0a30BbIM /
PO UILHBIM y4eOHBIM IpeaIMeTOM 00111e00pa30BaTEIbHOIO UKJIa

o0pa3oBaTeIbHON MPOrPaMMBI.

1.3. Hean u 3agauM JUCHUILVIMHBI — TPeOOBAHMSA K Pe3yJbTATAM OCBOCHHS
AUCHUILUIAHBI:

B pamkax mporpamMMbl yueOHOM TUCHMIUIMHBI O0y4YalOIIMMUCS OCBaMBaIOTCS
JUYHOCTHBIC, METalpeAMETHbIE U MPEIMETHBIC Pe3yJbTaTbl B COOTBETCTBUU C
tpeboBanusamu  DPI'OC  cpemnero o6miero oOpa3oBanus: JHYHOCTHBIE (JIP),
MertanpeamerHbie (MP), npeamerHbie s 0a30B0ro ypoBHst uzy4denusi (I11P0):

Koapl

H.Ha}mpyeMble pe3yjabTaThbl OCBOCHUA TUCHUIIJIMHBI BKJIIOYAK0T

JIP 05

C(bOpMPIpOBaHHOCTB OCHOB CaMOpa3BUTUA HU CaMOBOCIIUTAHHA B COOTBCTCTBHU C
O6H.[C‘I€J'IOBC‘ICCKI/IMI/I OEHHOCTAMU U UJICATIAMU I'PAKIAAHCKOI'O O6H_[eCTBa; TOTOBHOCTH U
CITOCOOHOCTH K C&MOCTOHTCHBHOﬁ, TBOp‘lCCKOﬁ 1 OTBETCTBEHHOMU JACATCIBHOCTH,

JIP 06

TOJIGPAHTHOC CO3HAHHWE U TIOBEJCHHE B IMOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CMOCOOHOCTh BECTH JIUAJIOr C JAPYTHMH JIIOJBMHU, JOCTUTaTh B HEM B3aMMOIOHHUMAHUS,
HaxOAWTh OOMME TIeIH ¥ COTPYAHHWYATh JUII WX JOCTHDKEHHUS, CIIOCOOHOCTH
MPOTUBOCTOSITh HJICOJIOTUH AKCTPEMU3MA, HaI[MOHAJIN3Ma, KceHohoouw,
JTUCKPUMHUHAIIMY 11O COLUATBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM ITPU3HAKAM
U IPYT'MM HEraTHBHBIM COIIMAJIbLHBIM SIBJICHUSIM;

JIP 07

HAaBBIKM COTPYJIHHYECTBA CO CBEPCTHHKAMHU, JCTHMH MJIAJIIIETO BO3PACTA, B3POCIBIMU B
00pa30oBaTeIbHOM, OOIIECTBEHHO IOJIC3HOM, Y4eOHO-MCCIIEI0BATEIbCKON, MPOCKTHOW H
JPYTUX BUJAAX JESITCIbHOCTH;

JIP 08

HPABCTBEHHOE CO3HAHHE M IIOBCJIICHHE HAa OCHOBE YCBOCHHUS OOIICYEITOBEUCCKUX
LICHHOCTEHA;

JIP 09

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUN BCEH JKM3HM, CO3HATENBHOE OTHOIIEHUE K HEMPEpPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHUIO yCIENHON MTpodecCHOHaNbHON U 00IIECTBEHHOM eATeIhbHOCTH;

JIP 10

9CTCTUYCCKOC OTHOUICHUC K MUPY, BKIHOYad 3CTCTUKY 6LITa, HaY4YHOI'O U TCXHHUYCCKOI'O
TBOPYCCTBA, CIIOPTA, O6HIeCTBeHHBIX OTHOIHeHI/Iﬁ;

JIP 13

OCO3HAHHBINA BBIOOp Oymymieil mpodeccnu U BOZMOXKHOCTEH pealin3aiii COOCTBEHHBIX
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KM3HEHHBIX IUTAHOB; OTHONICHHWE K MPO(ECCHOHANBHONW JAEATEIbHOCTH  Kak
BO3MOXHOCTH Y4YaCTHA B PCIICHUMU JIMYHBIX, OGIJ.[CCTBGHHBIX, TroCyaapCTBCHHBIX,
00111eHallMOHAJIBHBIX TPOOJIEM.

MP 01

YMEHHE CaMOCTOATENbHO ONPEAETATh LN JEATENIbHOCTH M COCTaBJIATh IJIAHBI
NeSITEIbHOCTU; CaMOCTOSITEJIbHO OCYIIECTBISITh, KOHTPOJIUPOBATh M KOPPEKTHPOBATH
JeSITeNIbHOCTh; HCIOJIb30BAaTh BCE BOBMOXKHBIE PECYPCHI AJIsl JJOCTHXKEHUS ITOCTABICHHBIX
Hened W peanu3alMy IUIAHOB JESATEbHOCTH; BBIOMpPATh YCHEIIHbIE CTpaTeruud B
Pa3IUYHBIX CUTYalLUsX;

MP 02

YMEHHE TPOAYKTHUBHO OOIIAThCd M B3aMMOJENUCTBOBAaTH B IpOIlECCE COBMECTHOU
NeATeNbHOCTH, YYUTHIBATh MO3UIMH JAPYTHX YYaCTHUKOB JEATEIbHOCTH, YPPEKTHBHO
paspemaTbh KOH(JIMKTBHI;

MP 03

BIIQJICHUE HAaBBIKAMHU I103HABATEIbHOM, Y4EeOHO-UCCIEAOBATENLCKOM H MPOEKTHOU
NeSITeIbHOCTH, HAaBBIKAMH pa3pelIeHUss MpoOJIeM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IMOMCKY METOAOB pPELICHUS MPAKTUYECKHX 3a/a4d, NPUMEHEHHIO
pa3JIMYHBIX METO OB MTO3HAHUSI;

MP 04

TFOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOATENbHOW HH(OPMAaLMOHHO-TI03HABATEIbHON
NesITeNbHOCTH, BJIAJIeHHE HABbIKAMHU IMOJIY4YEeHUs HeoO0XoauMol uH(opManuu U3
CIIOBapell pa3HBIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3NIUYHBIX HCTOUYHHMKAX
uHbOpMaIM, KPUTHYECKH OIEHHBaTh M  HHTEPIPETHPOBaTH  HH(MOpMAIHIO,
MI0JIyYaEMYI0 U3 Pa3JIMYHbIX HCTOYHUKOB;

MP 05

YMEHHE M CII0JIb30BaTh CPECTBA MH(MOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTUI
(manee — UKT) B pemieHHM KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHU3alMOHHBIX
3a1a4 ¢ CcoOJIIOJIEHNEeM TpeOOBaHUN IPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TMTHUEHBI,
pecypcocOepexeHus, IPaBOBBIX H JITHYCCKUX HOPM, HOPM HH(POPMAIIMOHHOM
06€e30MacHOCTH;

MP 07

YMCHHUE CaMOCTOATCIBHO OLOCHUBATHL W HPUHUMATh PCUHICHUA, OIPCACIAONIUC
CTPAaTCrur0 MOBCACHHSA, C YUCTOM I'PAKAAHCKHUX U HPABCTBCHHBIX I.ICHHOCTGfI;

MP 08

BJIAICHHUEC A3BIKOBBIMH CPCACTBAMH — YMCHHUEC SACHO, JIOTMYHO M TOYHO H3Jaratb CBOKO
TOYKY 3pCHUS, UCITOJIB30BATh AACKBATHBIC A3BIKOBBIC CPCACTBA,

MP 09

BJIaACHUC HaBbIKaMHU MMO3HAaBATECILHOU pe(pJICKCI/II/I KaK OCO3HaHHus COBCPHIACMBIX
,I[CflCTBPIﬁ W MBICJIMTCIIBHBIX MMPOLIECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, TpaHul CBOCTO
SHAHWUA U HC3HAHUW, HOBBIX MMO3HABATCIIBHBIX 3a4a4 U CPECACTB UX JOCTUIKCHUS.

I1P6 01

cpOopMHUPOBAHHOCTH MPEICTABICHUH O MAaTEMAaTHKE KaK YaCTH MUPOBOW KYJIBTYpBl U
MECTEe MaTEMaTHKU B COBPEMEHHON IIUBUIIM3ALNH, CIIOCO0AaX ONKCAaHUS SBJICHUN
peanbHOro MUpPa Ha MaTEMAaTUYECKOM SI3BIKE;

I1P6 02

chOpPMHUPOBAHHOCTh MPEICTABICHUN O MATEMATUUECKUX MTOHATHIX KaK BAXKHEUIIINX
MaTEMaTUYECKUX MOJIEIISAX, MO3BOJISIFOIIMX ONMCHIBATh M U3Y4aTh pa3HbIE IPOLIECCH] U
SIBJICHUS; TOHMMaHUE BO3MOKHOCTH aKCHOMAaTHUYECKOr'0 MOCTPOCHUSI MAaTEMATUUECKUX
TEOPUIL;

I1P6 03

BJIAICHUC METOJaMU NOKA3aTCIbCTB U aJITOPUTMOB PCIICHUSA, YMCHHUEC UX ITPUMCHATD,
IMPOBOJUTL AOKA3aTCIIbHBIC PACCYKJACHUA B X04C PCUICHUA 3a1a4,

I1P6 04

BIIQJICHUE CTaHIaPTHBIMU IIPUEMAMHU PELICHHS PALIMOHAJILHBIX U UPPALIMOHAIIbHBIX,
IIOKA3aTEIIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHUM U HEPABEHCTB, UX
CHCTEM; MCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHMCIIE JUUIS [TOUCKA
IIyTH pELIEHUsS M WUIIOCTPALIMY PELICHNs] YPAaBHEHHUM U HEPaBEHCTB;

I1P6 05

chOpMHPOBAHHOCTh TIPENICTABIICHU 00 OCHOBHBIX MOHATHUAX, UACIX U METOJAX
MaTeMaTH4YeCKOro aHaIn3a;

I1P6 06

BJIAJICHUE OCHOBHBIMU MOHATUSAMU O TUIOCKMX U IPOCTPAHCTBEHHBIX F€OMETPHUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBaxX; COPMHPOBAHHOCTh YMEHHMSI pacllO3HABATh
reoMeTpuyeckue GuUrypsl Ha 4yepTexax, MOICIsIX U B pealbHOM MUPE; IPUMEHEHHE
M3YyYCHHBIX CBOHCTB T€OMETPUUYECKUX QUTYD M (POPMYIT TSl pEIIEHUS I'eOMETPHIECKUX
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3aJla4 U 3ad4 C MIPAKTUYCCKHUM COJACPKAHHNCM,

I1P6 07 c(OpPMHPOBAHHOCTh IIPEICTABIICHUN O MPOIleccax U SBJICHUSAX, UMCIOIITUX
BEPOATHOCTHBIN XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHpE,
OCHOBHBIX MOHATHUSIX 3JIEMEHTAPHON TEOPHUU BEPOSATHOCTEN; YMEHUN HAXOUTh U
OILICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITHI B TPOCTEHIITNX MPAKTHUECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKH CIyYalHBIX BEIUYNH;

I1P6 08 BJIAJICHUE HaBBIKAMH HCIOJIb30BAaHUS I'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpH peUICHUU
3a/1ay;
ITPy 01 chOpMHUPOBAHHOCTh MIPENICTABICHUN O HEOOXOIUMOCTH J0KA3aTEIbCTB TIPH

000CHOBAaHUHU MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B MPOBEICHUN
JENYKTUBHBIX PacCyKJIECHUM;

[1Py 02 c(opMUPOBAHHOCTH MOHATUWHOTO anmapaTa [0 OCHOBHBIM pa3jenaMm Kypca
MaTeMaTUKH; 3HAHU OCHOBHBIX T€OpeM, POPMYJ U YMEHHSI UX IPUMEHSATh; YMEHHUS
JIOKa3bIBaTh TEOPEMBbI U HAXOAUTh HECTaHAapTHBIE CIIOCOObI peLIeHUs 3a/1a4;

[Py 03 c(OpMUPOBAHHOCTH YMEHUI MOJIETMPOBAThH PeajibHble CUTYaI[UH, UCCIEI0BATh
IIOCTPOEHHBIE MOJIENH, UHTEPIIPETUPOBATH M1OJIYUYEHHBIH PE3yJIbTaT;

[1Py 04 c(OpMUPOBAHHOCTb IIPEJICTaBICHUH 00 OCHOBHBIX IOHSTUAX MATEMATUYECKOr0 aHAIN3a

U UX CBOWCTBAX, BJIaJIeHNE YMEHHEM XapaKTEpHU30BaTh NOBeIeHUE QYHKIIHH,
HCIIOJIB30BAHUEC IMOJYUYCHHBIX 3HAHUHI IJIA O CaHUs U aHaJin3a pCaJibHbIX
3aBHCHUMOCTEH;

ITPy 05 BJIAJICHUE YMEHHUSMH COCTABIICHHs BEPOATHOCTHBIX MOJIENIEN 110 YCIOBUIO 3aa4H U
BBIYUCIICHUS BEPOSITHOCTH HACTYIJICHUS COOBITUI, B TOM YHCJIE C IPUMEHEHUEM
(bopMy1 KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOATHOCTEH; HCCIIeJOBAHUS
ClIy4allHbIX BEJIMUYUH 10 UX PACIPEAEIICHUIO.

Oco0oe 3HaueHHE IUCUUIUIMHA HMMEET MpU (POPMUPOBAHMM U PA3BUTUU OOIIMX
KOMITeTEHLMH:

OK O01. BsiOuparh cnocoObl pelieHusl 3afad MNpPOPECCHOHATBLHON AEsTEIbHOCTH
MPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. OcymecTBusiaTh TMOUCK, aHaIU3 W HWHTEpHOpeTanuio uHPOPMAIUH,
HEO0OXOIMMOM IS BBIITOJIHEHUS PO EeCCUOHATBHON IEATEIbHOCTH;

OK 03. [IlnanupoBaTh W peaqn30BBIBATH COOCTBEHHOE MPOQPECCHOHANBHOE H
JUYHOCTHOE Pa3BUTHE;

OK 04. PaGortarh B KOJUIEKTUBE M KoMaH/e, 3h()EKTUBHO  B3aWMOJICHCTBOBATH C
KOJUIEraMu, PyKOBOJICTBOM, KIINEHTAMH;

OK 05. OcymectBisiTh YCTHYI0O M MHUCBMEHHYI0 KOMMYHHKAIIUIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepannu ¢ y4eToM 0COOCHHOCTEH
COLMATIBHOT'O U KYJIbTYPHOIO KOHTEKCTA;

OK 06. IIposiBisATh Tpa’KJaHCKO-NATPUOTHYECKYIO MO3UIHIO, JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJIEHNE HAa OCHOBE TPAJAUIIMOHHBIX O0IIEYEIOBEUECKUX LIEHHOCTEH;
OK 07. CopnelicTBOBaTh COXPaHEHUIO OKPYXAIOIIEH Cpelbl, pecypcocOEPEKeHUIO,
3¢ (HEKTUBHO NEMCTBOBATH B UPE3BBIYANHBIX CUTYyAIIUSX;

OK 08. Hcnonb3oBaTh cpenctBa (PU3NYECKOHM KyJIbTYpbl [JIsi COXpPaHEHUS U
VKpEIUIeHHs]  3I0pOBbsi B  mpouecce MNpodecCHOHANbHOW  JESTENbHOCTH U
NOJJICPKUBATH HEOOXOIUMOTO YPOBHSI (PU3NUECKON MOTOTOBICHHOCTH;



OK 09. Hcnonb3oBaTh HHPOPMAIMOHHBIE TEXHOJOTMM B MpodeccuoHaTbHON
NEATEeIILHOCTH.

1.4 IlpumeHeHHUE FTEKTPOHHOI 0 00yUeHHsI M TEXHOJIOI Uil JUCTAHIIMOHHOT O
o0pa3oBaHus

Peanuzanust  cojepkaHusi ~ IPOrpaMMbl  BO3MOXKHA C  NPUMEHEHUEM
AIEKTPOHHOTO OOYYEHHSI M TEXHOJIOTMM NHUCTAHIIMOHHOTO OOpa30BaHUs, OTKPBITHIX
00pa3oBaTeIbHBIX PECYPCOB .

1.5 Peanu3auus comepskanus nporpaMmsl 1Jis odyyawmuxcs ¢ OB3

Peanu3zauust conepkaHuss 00pa3oBaTENbHOM HpoOrpaMMbl M KOHTPOJIb
pE3yJIbTATOB €€ OCBOCHHMS I OOYYaroOIIHUXCS C OrPAHHMYEHHBIMU BO3MOKHOCTSIMU
300pOBbSl U  MHBAIMJOB  OpPraHU3yeTcss €  y4eToM OCOOEHHOCTEH  MX
NCUXO(PU3NYECKOTO pa3BUTUS, HWHAWBUIYaJbHBIX BO3MOXKHOCTEH M COCTOSTHUS
30POBBbSL.

1.6. KoauyecTBO 4acoB Ha mnporpaMmmy o0meo0pa3oBaTeJbHOH YyueOHOM
AUCHUTIHHBI:

o0BbeM 00pa3oBaTelIbHOM Harpy3ku Bcero - 471 wac,

yueOHasi Harpy3ka BO B3aUMOJICMCTBUM C MpENojaBaresieM (BCEro) B TOM YHCIE B
dbopMe TPaKTUYECKOM MOITOTOBKH (MPUKIIATHON MOTYIb): 314 4acos;
CaMOCTOSITEIbHOM paboThl oOyuatomierocs: 157 yacos.



2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJIbHOM YYEBHOM JUCIHUILIMHBI

2.1. O0bem o001HICO0Opa3OBaATEJbHON Yy4eOHON IMCHMILVIMHBI M BHIAbI y4eOHOU
HATPY3KH

Bup yueOHol pa6oThI Oovem uacos
Oo0pa3oBaresibHasi HArpy3Ka (Bcero) 471
CamocrosiTeibHas padora 157
Y4eOHasi Harpy3ka BO B3aMMOAEHCTBHM C IpenogaBarejieM 314
(Bcero)
B TOM YHCJIE!
71a00paTOpHbIE 3aHATUS He
npedycmompensi
IPaKTUYECKUE 3aHATHUS 35
IIpakTHyecKas IOArOTOBKA 20
CamocTrosiTenpHas pabota odyydarorerocs (BCero)
B TOM YHCJIE:
camocTosiITeNIbHAsE padoTa HaJ MHAMBUAYAJIbHBIM IPOEKTOM (€ciu
IPEAYCMOTPEHO)
Koncynbranuu

Hmozcosas ammecmayus 6 qbopMe IK3AMEHA




2.2. TemaTruveckuii IJIaH U coAep:KaHue 0011e00pa3oBaTe/ibHON yueOHou nucuuiuinabl KMATEMATHUKA»

HaumenoBa | Coodeporcanue yueonoco mamepuana u gpopmul opzanuzayuu
HHe oeamenbHOCMU 00yYaloWUXCc

pa3iesioB
TeM

Jlocmucaemole pezyrvmamot 00yueHus

Oo0beMm
4acoB
0CBOCHUA

1 Vposens

1 2

=W
N

Pa3zpnean 1 IMoBTOpEHUE

Conep:xanue yueOHOro MaTepuajia 10 I1P6 01, ITP6 04, TTPy 02

JIPS5,JIP 9, JIP 13

Henu v 3aaa4m MaTEMATHUKH IPU OCBOEHUH CIIELIUATIbHOCTH MP 01, MP 04, MP 09

Uucia v BeIUKUCIIeHUs. BoipaxkeHus U uX Mpeodpa3oBaHMs. OK 01,0K 02,0K 03, OK 04, OK 09
DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS M UX CBOMCTBA
VYpaBHenus u HepaBeHcTBa. CUCTEMBI ypaBHEHUN U
HEpPaBEHCTB.

Pemenne 3anau Ha npoueHTsl . MoayJib YKcClia U €ro
CBOMCTBA.

CamocTosiTesbHas padoTa 6
Coobmenne «MartemaTuka B Moell mpodeccurn»
Hanucats pedepat «VcTopust pa3BUTUS YUCIIA»

IIpakTnyeckas padora

JIaboparopHas pa6ora -

IIpakTH4yeckas NOAroOTOBKA 2
Nel ITpoueHTHI B 3a1a4ax

Pa3nen 2 Crenenu u xopuu. CreneHHas GpyHkuus 16

\ Coaepxanue yueOHOro MmaTepuajia 16 2 I1P6 02, ITP6 04, TPy 02




CrenenHasi pyHkuus , eé cBoiicTBa.

IIpeoOpa3oBaHue BbIpaskeHU ¢ KOPHAMU N-i CTeNEeHH.
CrerneHsb ¢ I[GI}'ICTBHTGJIBHI)IM " palluOHAJIbHBIM
MOKa3aTeJsIMH, CBOKMCTBA CTEIIECHH.

. UppannoHanbHble YpaBHEHHS] U HEPABEHCTBA

JIP 05, JIP 08, JIP 10
MP 03, MP 07, MP 08

OK. 01, OK 02, OK 0 4,0K 05

CamocrosiTesibHast padoTa
TpeHuHT 110 BBIOMHEHUIO yNIpakHEeHUH «CTeneHu, cBoiicTBa
CTEIEHEN»

IpakTnueckas padora

JlabopaTropHas padora

IIpakTHYecKas MOATOTOBKA

Paznen 3 IlokazarenbHass pyHKUIMS

22

Conep:xxanue yueOHOro Mmarepuajia

19

T1P6 02, TIP6 04, [TPy 02
JIP 05, JIP 08, JIP 10
MP 03, MP 07, MP 08

IToka3arenbHas (GyHKLHUS U ee CBOWCTBA U I'paduK.
[Ipocreiimme noka3aTe/bHbIC YPABHEHNS U HEPABEHCTBA

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

CamocrosiTesbHast padora
TpeHUHT M0 PelIeHU 0 MOKA3aTeJbHbIX YPABHEHUI 1
HEPaBEeHCTB

11

IpakTnuyeckas padora
Ne2 IToka3aTenbHble ypaBHEHMS
Ne3 [loka3aTenbHble HEpaBEHCTBA

JlabopaTopHnas padora

10




IIpakTHYecKkas MOATOTOBKA

Paznen 4 Jlorapupmuueckas pyHkuus 32

Conep:xxanue yueOHOro Matepuajia 29 I1P6 02, ITP6 04, TPy 02
Jlorapudwm, coiicTBa orapudma. JlecaTuanbIi 1 JIP 05, JIP 08, JIP 10
HaTypaibHbIiA Jorapudm. IIpeodpasoBanue MP 03, MP 07, MP 08
norapuMUIecKuX BeIpaskeHuil. Jlorapupmuyeckue
ypaBHEHHS M HepaBeHCTBA. Jlorapupmuueckas GpyHKUIus u ee OK 01, OK 02, OK 03, OK 04, OK 05
CBOMCTBa U rpaQuk.

CamocTosiTesibHas padora 16
[TpakTueckas pabota «CBoiicTBa JorapudmMoBy»
IIpakTnyeckue padoTsl 3
Ne4 Jlorapudmuueckue ypaBHEHHUS

Ne5 Jlorapudmuyeckue HepaBeHCTBA

JlabopaTopHnas padora -

IIpakTHYeckas MOATOTOBKA -

Paznen S IlpsiMble U MIIOCKOCTH B IPOCTPAHCTBE 34
T1P6 02, TIP6 03, TTPy 02
JIP 06, JIP 07, JIP 08
IloBTOpEHME 10 MP 02, MP 04, MP 05, MP 08
Copep:kanue y4eOHOT0 MaTepuasia 8 2

Pemenue 3ana4 ¢ ucnonab30BaHUEM CBOWCTB (pUryp Ha OK 01,0K 02,0K 03, OK 04, OK 09

IUIOCKOCTHU. Pemenune 3a7a4 Ha 10Ka3aTeNbCTBO U IOCTPOCHHE
KOHTpIpuMepoB. [IpumMeHenne npocTelmmx JTOrnYecKux
npaBuil. Perienue 3aaa4 ¢ HCIONIB30BAHUEM TEOPEM O
TPEYroJIbBHUKAaX, COOTHOIIEHUI B IPSIMOYTOJIBHBIX
TpCYyroJibHUKax, q)aKTOB, CBA3AHHBIX C YCTBIPCXYT' OJIbHUKAMMH.
Pemienne 3a1au ¢ ucnonab30BaHUEM I'PalyCHOM MEpHI yria
Pemenne 3aa4 C UCIIOJIb30BaAHUEM (I)aKTOB, CBJA3AaHHBIX C
OKpYXHOCTSIMH. Perienue 3a1a4 Ha U3MEpPEHUs Ha MIIOCKOCTH,
BBIYUCIICHUA OJINH U HJIOIlIaIICfI.

11




CamocrosiTesibHasi padoTa
BrimmonHuts TPCHUHTI 11O PCIICHUIO 3aJad

IIpakTnueckas padora

JlabopaTropHnas paGora

IIpakTH4yeckas NOAroOTOBKA
Ne 6 Pemienue 3aga4 Ha U3MEPEHNUS Ha JIOCKOCTH,
BBIYUCIICHHS JJIUH U IJIOLAACH.

HpﬂMbIe ! INIOCKOCTHU B IIPOCTPAHCTBE

24

Copep:kanue y4eOHOIr0o MaTepuajia

20

Harmsgnas crepeomerpus. [lpusma, napannenenunes,
nupamMuaa, TETpa’p.

OCHOBHBIE TOHATHS T€OMETPUHN B IPOCTPAHCTBE. AKCHOMBI
CTEPEOMETPHUM U CIIEJCTBUSA U3 HUX.

ITocTpoenue ceueHnii MHOTOIPAHHUKOB METOJIOM CJEHOB.
LenTpansHoe npoektuposanue. [loctpoenue ceuenuit
MHOT'OTPAaHHUKOB METOJIOM ITPOEKLIHM.

CkpenmBarouyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXY
HUMU.

Teopembl 0 napaIeIbHOCTH MPSMBIX U INIOCKOCTEH B
npoctpancTse. [lapannenbHoe NpoeKTUPOBaHUE U
n3zobpaxenue ¢uryp. [lepneHauKyIIPHOCTD NPAMOM U
mrockoctu. OpTOroHanbHOE

npoekTupoBanue. Haknonusle u npoekuun. Teopema o Tpex
MEPIECHIUKYIISIPAX.

Paccrosinus mexay ¢urypamu B mpoctpanctse. O0muit
MEPIEHIUKYJISIP IBYX CKPELIMBAKOLIUXCS MPSAMBIX.

VYl B ipocTpaHcTBe. [lepneHiuKysipHble IOCKOCTH.

12




CamocrosiTeqbHas padora

[TonroroButs pedepat no reme « [lapanensHoe
MPOEKTUPOBAHHUE U €r0 CBOMCTBA»

Pemmte 3anaun o teMe «llepnenavkynsap M HaKJIOHHAS

12

IIpakTnyeckasi padora

JlabopaTopHnas padora

IIpakTHYecKas MOATOTOBKA
No7 «Ilpsmbie u mockocTn»»

Ne8«llocTpoeHue u pacuer napauiesICnuIe/1a

Pa3nen 6 KoopamHaTrbl M BEKTOPBI M B IPOCTPAHCTBE

18

Coaepkanue yueOHOT0 MaTepualia

16

TIP6 08, [TPy 02

BekTops! 1 koopauHaTel. CymMmmMa BEKTOPOB, YMHOXKEHUE
BEKTOPA Ha YMCIIO0. YTOJI Mexay BekropaMu. CkalisipHOe
IIPOU3BEICHUE.

YpasHenue niockoctu. opMyna pacCTOSHUS MEXIY
TOYKaMHU. Y paBHEHUE cepsl. JJgudiceniis 6 npocmpancmee:
napaniesbHblil NEPEHOC, CUMMEMPUS OTMHOCUMENbHO NIOCKOCMU,
YEHMPAbHASL CUMMENPUSL

JIP 06, JIP 07, JIP 08
MP 02, MP 04, MP 05, MP 08
OK 01,0K 02,0K 03, OK 04, OK 05

IpakTnueckas padora
Ne9 IIpocreiimme 3axa4n B KOOPAUHATAX )
Nel0 CkansipHoe npousBeIeHHE BEKTOPOBY

CamocrosiTesbHasi padoTa

CocraBuTh BOIPOCHI IO TeME «BeKTopb»

BrImoHUTE TOMANTHIO KOHTPOJIBHYIO paboTy «BekTopbny
Pedepat «IIpsimoyronpHas cuctemMa KOOpPIUHAT B
MIPOCTPAHCTBEN.

JlabopaTropnas padora

13




IIpakTHYecKkas MOATOTOBKA -

Paznen 7 OcHoBbl TpuroHomMeTpuu. Tpuronomerpuueckue QGpyHKIHH 30

Copaep:xkanue y4eOHOTro MaTepuasia 25 2
I1P6 03, I1P6 04, ITPy 01, ITPy 02
JIP 05, JIP 08, JIP 10

MP 03, MP 07, MP 08

Tpuronomerpnueckue GyHKIMU TPOU3BOIBHOIO yIja, YUCa.
Panuannas u rpagycHas Mepa yria

OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA. DOPMYJIBI
npuBegeHus. CHHyc, KOCHHYC, TAHT€HC CyMMBI U Pa3HOCTH
AByX yriioB. CHHYC M KOCUHYC IBOMHOrO yria. ®opmyJisl
nojoBuHHOrO yria. dynkuuu, ux coiictsa. CriocoOsl
3a1aHus GyHKuui Tpuronomerpuueckue GyHKIUH, UX
cBoMcTBa U rpaduKu

[IpeoOpazoBaHue rpa@KOB TPUTOHOMETPHUECCKUX (PYHKITUI
OOpaTHbIe TPUTOHOMETPUYECKUE (DYHKITHH.
TpuronoMmerpuueckue ypaBHeHUs. TpUroHOMETpUUECKHE
HepaBeHCTBA. CHCTEMBI TPUTOHOMETPHUYECKUX YPABHEHUM.

OK 01,0K 02,0K 03, OK 04, OK 05

CamocTosiTesbHas padoTa 15
Coobmmenue «Vctopust co3aanust TPUTOHOM ETPUN
ITpaktuueckas pabora «OCHOBHbIE TPUTOHOMETPUYECKUE
TOXAecTBAa. POpPMYJIbl IPUBEACHUS

TpeHHHT 110 penIeHUI0 TPUTOHOMETPUYECKUX YPaBHEHUN
Brimonauts rpaguyeckyo pabory

«IlocTpoenue rpadukoB pa3nuyHbIX (GYHKLIUH C
HOMOIIBIO ITPe0Opa30OBaHUN»

IpakTuyeckas padora S
Nell «OcHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA
Nel2 ®opmynsl npuBeneHus

Nel3 ®dopmyisl cioxeHus
Nel4 Tpuronomerpuuecknue ypaBHEHUs
Nel5 TpuroHomeTpuyeckre ypaBHEHUs , CBOJSIINE K

14




KBaJpaTHOMY

JlabopaTopnas pa6ora

IIpakTHYeckas MOATOTOBKA

Pa3znea 8

MHOrorpaHHMKHU M TeJIa Bpallle HUS

44

Tema 8.1
MHororpans
WK1

Conep:xxanue yueOHOro Mmarepuajia

18

Bupl MHOTOrpaHHUKOB..

IIpaBunbHbIe MHOTOrpaHHUKU. [Ipu3ma. [Tapauenenumnen.
CaoiicTBa mapamnenenumnena. [IpsmoyroiabHbIid
napayuienenunes. HakioHHbIE TPU3MBIL.

[Mupamuaa. Buabl nupamua. DaeMeHThI TPaBUIIbHOM
nupamMusl. [lupamuisl ¢ paBHOHAKIOHEHHBIMU pedpaMu U
rpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Inomaay NoBEepXHOCTEN MHOTOTPaHHUKOB. Y CEYEHHas
nupamuja. [lorsitiue oobemMa. OOBEMbI MHOTOTPAHHHKOB

T1P6 02, TIP6 03, I1B 06, ITPy 02, [TPy 03, [IPy 04
JIP 05, JIP 07, JIP 13
MP 01, MP 02, MP 09

OK 01,0K 02,0K 03, OK 04, OK 05

CamocrosiTeqbHas padoTa

BrimmoaHuTs Mogens.

CocTaBUTb KPOCCBOPA.

Co3pnatb npe3eHTanuio « MHOrOrpaHHUKM B MOEH
npodeccumn»

11

IpakTnueckas padora

Jlaboparopnas pabora

IIpakTHYecKkas MOATOTOBKA
Ne 16 «Bprancnenue miomaneil MHOrOrpaHHHKOB
Ne 17 «Bprunucnenue 00’beMOB MHOTI'OIPAHHUKOBY

15




Tema 8.2
Temaun
MOBEPXHOCTH
BpaIllCHUS

Copaep:kanue y4eOHOTo MaTepuasia

Tena Bpamenus: UMIMHAP, KOHYC, ap U chepa. Ceuenus
HWJIMHIpA, KoHyca 1 mapa. [lapoBoii cermeHT, mapoBoit
CJIOH, IIapOBOIl CEKTOP (KOHYC).

YcedeHHas mupaMu1a U yCEYEHHBINH KOHYC.

KacarenpHble IpsiMbI€ U INIOCKOCTHU. BriicaHHbIe U
onucanusle chepbl. O0bembl Ten Bpatienud. [Inomanp
cdepsl. [Tnomaap MOBepXHOCTH MUWIMHIPA U KOHYCA.
KomOuHanuu MHOTOTpaHHUKOB U TEJ BpaIlCHHUS.
[Tonobue B mpoctpanctBe. OTHOIIEHHE 00BEMOB U ILIOIA1EH
MOBEPXHOCTEHN MOJOOHBIX QUTYD

18

T1P6 02, TIP6 03, I1B 06, ITPy 02, [TPy 03, [IPy 04
JIP 05, JIP 07, JIP 13
MP 01, MP 02, MP 09

OK 01,0K 02,0K 03, OK 04, OK 05

CamocrosiTesbHast padora

Coobmenue «McTopust n3MepeHus MIOMANe U 00bEMOBY
H3rorosienne Moaeu.

CocrtaBuTh KpoccBopl «Temna BpallieHus B HaIlIeH KU3HU

11

IIpakTnuyeckas padora

Jlaboparopnasi pabora

IIpakTHyeckas NOAr0OTOBKA
No 18 Beruucienue miomaae Tesl BpaleHus
Ne 19 Boruucnenne oobema e BpalleHus

Pa3znen 9

IIpousBoaHas u eé IpUMEHEeHHE

34

Conep:kanue y4eOHOTro MaTepuasia

32

T1P6 01, [IPG 05, [IPy 02, [1Py 03, [1Py 04

16




[TonsiTue npenena ynkuuu B Touke. HenpepbiBHOCTH
(GYHKIMH.

Hudbdepenumpyemocts Gpynkiuu. [IponsBoanas GyHKuu B
touke. KacatenpHas k rpaduky pyHkiuu. ['eomerprueckuii u
¢buznyeckuii cMpIca mpousBoaHON. [IponsBogHbIC
aneMeHTapHbIX (yHKIui. [IpaBuna nuddepeHnnpoBanms.
Bropast mpousBoiHas, ee TeOMETPHUYCSCKHIA U (PHU3NUCCKUIT
CMBICIL.

Touku SKcTpeMyMa (MaKCUMyMa U MUHUMYMa).
HccnenoBanue aneMeHTapHbIX (QYHKINN HA TOUKU
HKCTpEMyMa, HauOoJIbIIIee M HAUMEHbIIIEe 3HAUCHUE C
IMOMOUIBIO ITPOU3BOJHOI.

JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09

OK 01,0K 02,0K 03, OK 04, OK 05

CamocrosiTesbHast padora

Brmomnuts tect «IIponsBogHasy»

CocTaBuTh TAOJIMITY TPOU3BOIHBIX

CocrtaBuTh KpoccBop 1o teMe «IIponsBogHas»

17

IIpakTnyeckas padora
Ne20 UccnenoBanue GyHKIHI Ha MOHOTOHHOCTh. OThICKaHHE
TOYEK HKCTPEMYyMay

Jlaboparopnas padora

IIpakTHYeckas MOArOTOBKA

Pa3znea 10

IlepBooOpa3Has u €€ NpUMEHeHHe

28

Cojep:kanue y4e0HOT0 MaTepuaIa

26

[lepBooOpaznas. HeonpeneneHHblil UHTErpaJl.
[TepBooOpa3zubie aneMenTapHbix QyHkiui. [Lnomanm
KpUBOJIMHEHHOM Tpaneruu. ®opmyna HeroToHa-JIeliOHuUIIa.
OnpeneneHHbI HHTErpas

I1P6 01, I1P6 05, [1Py 02, [1Py 03, [1Py 04
JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09

OK 01,0K 02,0K 03, OK 04, OK 09

CamocrosiTesbHas padora

CocraBuTh TaOIUILY U BBIYYUTH (POPMYJIBI MEPBOOOPA3HBIX
(byHKIMH.

Bomonnuts Tect. «IlepBoobpazHas»

14

17




Tpenunr no pemenuto 3anau «Beruncnenue miomanei puryp
C IOMOUIBIO UHTErPAJIA»

IMpakTnueckas padora

JlabopaTtopHas paGoTa

IIpakTHYeckas MOATOTOBKA
Ne 21 IlpumeneHust HHTErpaja B 3aj1a4ax

Pa3zngea 11

JJIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH

U TEOPUU BEPOSATHOCTEH

14

Conep:kanue y4eOHOT0 MaTepuasia

12

TIP6 07, IIPG 08, IIPy 02, [TPy 03, [TPy 05

OCHOBHBIE MOHSTHSI KOMOUHATOPUKU

CoObITHE, BEPOSITHOCTD COOBITHS

CrnoxeHue U yMHOXKEHHE BEpOsTHOCTEH

JluckpeTHas ciny4aliHas BEJIMYMHA, 3aKOH €€ PacipeleaeHus

JIP 05, JIP 07, JIP 13
MP 01, MP 05, MP 08

OKO01,0K 02, OK 03, OK 04, OK09

CamocrosiTesbHas padora

[HoaroToBuTts coobuienne «Mcropust mpoucxXoxkaeHUs: TEOPUN
BEPOSITHOCTH»

Pemnth 3a1aun Ha Temy: Teopusi BEpOSTHOCTH

IIpakTnyeckas padora

JlaGopaTopnas pabdora

IIpakTHYecKas MOJATOTOBKA
Ne22 Pemenue 3aa4 Ha BEPOATHOCTb COOBITHI

Paznen 12.

YpaBHeHUS U HEPABECHCTBA

30

Tema 11.1
YpaBHeHUl

Coaep:kanue y4eOHOT0o MaTepuasia

16

[1P6 01, I1P6 04, TTPy 02

JIP 07, JIP 09, JIP 10

18




I'padmueckuii meron pemieHus ypasuenuil. Pemenue
YPaBHEHHI COAEpKAIUX EPEMEHHYIO I10J] 3HAKOM MOAYJIS.
Cucrembl TOKa3aTENbHBIX, JOrapu(pMUIECKUX U
HWppALMOHAJIbHBIX YPABHEHU. Y paBHEHUS, CUCTEMBI
YPaBHEHUM C IMapaMeTpaMH.

MP 01, MP 02, MP 04

OKO01,0K 02, OK 03, OK 04,0K09

CamocrosiTesibHasi padoTa
Tpenunr: «PeneHue ypaBHEHUN»

IIpakTnuyeckas padora

JlaGopaTopnas padora

HpaKTH‘leCKaﬂ nmoAroToBKa

Tema 11.2
Hepagenctsa

Copep:kanue y4eOHOTro MaTepuajia

14

I'paduueckuit MmeTon perieHus HepaBeHCTB. PemeHue
HEPABEHCTB COAEPXKALIUX IEPEMEHHYIO MIOJI 3HAKOM MOJYJIA.
CucreMbl TOKa3aTENbHBIX, JOrapu(MUIECKUX U
WppaIMOHAJILHBIX HEPABEHCTB. MeTOo1 MHTEpBaIOB AJIsl
peluIeHusI HEpaBEeHCTB.

T1P6 01, TIP6 04, TTPy 02
JIP 07, JIP 09, JIP 10

CamocTosiTesibHasi padoTa
Tpenunr: «PemeHue HepaBeHCTBY»

MP 01, MP 02, MP 04

IIpakTnyeckas padora

OKO01,0K 02, OK 03, OK 04,0K09

JIaboparopHas paGora

IIpakTHYecKkas MOATOTOBKA

Bcero

471

19




2.3. XAPAKTEPUCTHUKA OCHOBHbBIX BUJOB YUEBHOM JEATEJIBHOCTHU CTYJEHTOB

Kon- | XapakrepucTuka OCHOBHBIX BUJIOB JI€ATEIbHOCTH CTYACHTOB (Ha YPOBHE yUeOHbIX JEHCTBUIN)
ConepxaHue BO
oOydeHus 4acoB

Pa3znen 1 12
[ToBTOpEHue Perienune 3aga4 ¢ UCIIOIB30BAaHUEM CBOMCTB YHCEII M CUCTEM CUYHCICHHS, ICIUMOCTH, JOJIeH U YacTel,
MPOLIEHTOB, MOAYJIEH uncen. Pemenue 3a1ad ¢ HCOJIb30BAHUEM CBOMCTB CTEIIEHEN U KOPHEN, MHOTOWIEHOB,
IpeoOpa3oBaHUl MHOTOYJIEHOB U JPOOHO-pallMOHAIbHBIX BeIpakeHUN. Moayiip uncia 1 ero cBoiicta. Pemenue
3ajlad Ha JIBU)KEHUE U COBMECTHYIO paboTy, CMECH U CIIaBbl C IOMOIIbIO IMHEHHBIX, KBaIPaTHBIX U APOOHO -
palMOHaIBHBIX YPAaBHEHUN U UX CUCTEM. PelleHne 3aa4 ¢ IOMOLIBIO YMCIOBBIX HEPABEHCTB U CHCTEM
HEpaBEHCTB C OJHO IepeMeHHOMN, C IPUMEHEHHEM U300pakeHUs YN CIOBBIX IPOMEXYTKOB. Pemienue 3anau ¢
UCIOJIb30BaHUEM YU CIOBBIX (PyHKIMI 1 nX rpadukoB. Mcnonbp3oBaHue CBONCTB U I'papKOB JIMHEHHBIX U

KBaIpaTUYHBIX (YHKIIHHI, 00paTHON MPOMOPIUOHATIBHOCTH U QYHKIUHU Y = \/; . I'papnueckoe pemenne
YpaBHEHHI U HepaBeHCTB. M cnoyib30BaHUE onepaluii HaJl MHOXKECTBaMU U BbICKa3bIBaHUSIMU. VI criosib30BaHne
HEPAaBEHCTB U CHCTEM HEPABEHCTB C OJIHOM IMepeMEHHOM!, Y CIOBBIX TPOMEKYTKOB, UX O0bEAMHEHUN U
nepecedeHuid. [IpuMeHenne mpu pelieHuu 3a1ad CBOMCTB apru(METHIEeCKO 1 TeOMETPHY €CKOM TPOTrPEeCcCru,
CYMMHUPOBaHHS OECKOHEUHOW CXOSIICHCS T€OMETPHUECKON MPOTrPECCHH.

Paspgen 2
CrereHHU U KOpHHU. 16 | O3HaKOMIIEHHE C IIOHATHEM CTEIIEHH C IE€HCTBUTEILHBIM II0KA3aTEIEM, CBOMCTBA CTEIIEHN. 3HAHHE CBOMCTB
Crenennas Qyrkuus. creneHe,. Haxoxenne 3Ha4eH CTETIEHH, UCTIONb3Ys TPH HEOOXOJUMOCTH HHCTPYMEHTAIBHBIEC CPE/ICTBA.

BrimonHeHnne npeobpa3oBaHuil BEIpaXEHUI, TpUMeHeHue (opMyIl, CBSI3aHHBIX CO CBOMCTBAMU CTEMEHEN U
KOpPHEH.

O3HakoMIIeHUE C OIpe/leJIeHeM cTeneHHON (yHKIHeH, rpaduku QyHKINN.

Haxoxxnenue obnactu onpeneneHust 1 00JacTu 3Ha4eHUN (QyHKIUU

20




Paznen 3 22 O3HaKOMJICHHE C TIOHATHEM IT0Ka3aTeIbHOU (DYHKIIMU
ITokazaTenbHas Pemmenne nppaninoHaibHbIX YPaBHEHU.
GbyHKIMS Pemenue npocreidimmx , MOKa3aTeNbHBIX, YPABHEHUN U HEPaBEHCTBA.
Paznen 4 32 | O3HakoMJIeHHE C TOHATHEM Jorapu@ma, cBolicTBa Jorapudma.
Jlorapupmuyeckas 3HaHue cBOKWCTB JorapudmoB. JlecsITUUHBINA U HATYpaJIbHBINA Jorapudm
byHKIUS
Pemenne mpocreldmmx orapu(MuuecKuX ypaBHEHUI 1 HEPaBEHCTBA.
BrimonHenne npeodpa3oBaHuii BbIpaXKeHUM, IpUMEHEHUE (JOPMYJI, CBSI3aHHBIX CO CBOMCTBAMHU JIOrapu(MoB.
Onpenenenue 00J1aCTH AOIYCTUMBIX 3HAYEHUIT JIorapu(hPMUUECKOr0 BBIPAXKEHUS
Onpenenenue 00J1aCTH AOIMYCTUMBIX 3HAUEHUIT JIOrapu(PMUUECKOr0 BBIPAXKEHUS
O3HaKOMIIEHUE C OIIpeIeTeHUEM JIorapu(pMHUUecKol QyHKIUEH
Paznen 5 34 | ®opMynMpOBaHHE W MPHUBEIACHUE I0KA3ATEILCTB IPU3HAKOB B3AMMHOI'O PACIIOJI0KEHHUS MPSIMbBIX M IIOCKOCTEH.

[Ipsimble 1 IITOCKOCTH
B IIPOCTPAHCTBE

PacniozHaBaHue Ha yepTeKax U MOACISX PA3IMYHBIX CIIy4aeB B3aMMHOIO PACIIOIO0KEHUS MPSAMBIX U IIJIOCK OCTEH,
apryMEHTHPOBAHHME CBOUX CYKJECHUM.

DopMyJIMpPOBAHHE ONMPEEIICHUH, MPU3HAKOB U CBOWCTB MapaJIJICIbHbBIX U MEPHEHIUKYIISIPHBIX MIIIOCKOCTEM,
JIBYI'PaHHBIX U JMHEHHBIX YIJIOB.

BelntonHEHNE TOCTPOEHHUS YIJIOB MEXKAY IIPAMBIMU, IPSIMOM U INIOCKOCTBIO, MEKAY INIOCKOCTSIMU I10 ONHCAHUIO
Y PACIIO3HABAHUE UX HA MOJEIIAX.

[IpumeHeHne NpU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSMBIX U IIJIOCKOCTEHN MpU PEIICHUH 3a1a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYHPOBAaHUE HAa MOJEIISAX MEPIEHAUKYIISIPOB U HAKIIOHHBIX K TJIOCKOCTH,
HPSMBIX, TAPaJUIEIbHBIX MNIOCKOCTEH, YIIIOB MEX/y MPSIMOH U IJIOCKOCTBIO U 0OOCHOBAaHHUE ITOCTPOEHHUS.
Pemienue 3aa4 Ha BbIUNCIIEHUE T€OMETPUYECKUX BeIMYMH. ONUChIBAHUE PACCTOSIHUSL OT TOUKH J10 IJIOCKOCTH,
OT IPSIMOM 10 MJIOCKOCTU, MEXKIY INIOCKOCTAMU, MEXAY CKPEIIUBAOIIMMUCS IPAMBIMHA, MEXAY IPOU3BOJIbHBIMU
¢urypamu B IpOCTPaHCTBE.

dopmynrpoBaHHUEe U JOKa3bIBAaHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX(TEOPEM CYILECTBOBAHUS,
cBoiicTBa).MI300paXkeHn e HAa YepTeKaxX U MOJEISAX PACCTOSAHUS U 000CHOBaHHE CBOMX CyXJeHH. OnpeneneHue u
BBIYUCIICHUE PACCTOSHUM B IpocTpaHcTBe. [IpuMmenenue GpopMyi 1 TeopeM MIaHUMETPUH JIS PELIeHUs 3a/1a4.
O3HaKOMIJIEHHE C TOHATHEM NapaJIEIbHOIO MIPOEKTUPOBAHNUSA U €r0 CBOMCTBAMHU.

[Tpumenenue Teopun s 000CHOBAHMS TOCTPOCHUN U BBIYUCICHUNH. APryMEHTHPOBAaHUE CBOUX CYXKJIEHUHN O
B3aMMHOM PacCHOJIOKEHUU IPOCTPAHCTBEHHBIX QUTYD
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Pasnen 6
Koopaunats! n
BEKTOPBI

B IIPOCTPAHCTBE

18

O3HaKOMIIEHUE C IOHATHEM BeKTOpa. M3yueHue 1ekapToBOi CUCTEMbBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE
I10 33JJaHHBIM KOOpAMHATAM TOUYEK U IUNIOCKOCTEH, HAX0XKIEHUE KOOPIAUHAT TOYEK.

Haxoxxnenue ypaBHEHHI OKpYXHOCTH, cepbl, MI0CKOCTH. BrIUuCIeH e pacCTOSHUN MEXy TOUKaMH.
N3y4yeHune CBOMCTB BEKTOPHBIX BEJIMYMH, IPABWII Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUII
HaxO0XJEHUs KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, IPABUII ICHCTBUM C BEKTOPAMM, 3aJaHHBIMH KOOpANHATAMM.
IIpumeHenue TeopuHr MpHU PEIIEHUN 3a1a49 Ha JCHCTBUS C BEKTOPAMH.

N3ydyeHne CKasipHOro NMPOU3BEACHHS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSIMOM U INIOCKOCTH. [IpuMmenenune
TEOPHH IIPH PELICHUN 3a/1a4 Ha JACUCTBUSA ¢ BEKTOpaMU, KOOPAUHATHBII METO/, IPUMEHEHUE BEKTOPOB JJIs
BBIUHCIICHUS BEJIMYHH YIJIOB U PACCTOSIHUM.

Pazgen 7

OCHOBBI
TPUTOHOMETPHH.
TpuroHomerpudeckue
byHKIIUN

30

N3ydenue paguaHHOr0 METOJ]a U3MEPEHUSI YTJIOB BpallleHHsl U UX CBSA3U € IpaycHoON Mepoi. M3o0pakenune
YIJI0B BpalleHUsl HAa OKPYKHOCTH, COOTHECEHUE BEJIMYMHBI YTJIa C €r0 PaCIOJIOKEHUEM.

dopmynrpoBaHUEe ONPEEIeHUN TPUTOHOMETPUUECKUX (YHKLUH AJIS YTIJIOB TIOBOPOTA U OCTPBIX YIJIOB
HIPSMOYTOJIBHOT'O TPEYTOJIbHUKA U 00BSICHEHUE UX B3aUMOCBSI3H.

IIpumeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOKIAECTB JJIs1 BBIYUCICHUS 3HAYCHUI TPUT OHOMETPUYECKUX
(GYHKIIUN IO OJTHOM U3 HUX

N3ydenne oCHOBHBIX (hOPMYJI TPUTOHOMETPUHU: (POPMYIIBI CIIOKEHHUS, YIBOCHHUSI, IPEOOpa30BaHUs CYMMbI
TPUTOHOMETPUYECKUX (QYHKIUH

B [IPOU3BEIECHUE U IPOU3BEACHHUS B CYMMY U IIPUMEHEHHUE IIPU BBIYMCIIEHUU 3HAYECHHS] TPUTOHOMETPUYECKOT O
BBIPAJKEHUA U YIIPOLIEHUS €TrO.

O3HaKoOMJIEHHE CO CBOMCTBAMU CUMMETPUH TOYEK HA €AMHUYHON OKPYKHOCTU U IIPUMEHEHUE UX ISl BBIBOJIA
(dbopMyI1 MpUBEICHUS

Pemenue no gpopMynam v TpUTOHOMETPUYECKOMY KPYTy MPOCTEHIIINX TPUTOHOMETPUUECKUX YPABHEHUH.
[IpumeHeHue o0IMX METOA OB PEIIeHNs YpaBHEHUH (IIPUBEACHNUE K JIMHEHHOMY, KBaJJpaTHOMY, METO]
pa3I0KeHHsI Ha MHOKUTENHN, 3aMEHbI IEPEMEHHON ) IPH PELIEHUH TPUTOHOMETPUYECKUX YPABHEHUH.

YMeHue oTMedaTs Ha Kpyre pemeHus MPOCTEUIINX TPUT OHOMETPUYECKUX HEPABEHCTB.

O3HakoMIJIEHUE C TOHATHEM OOpAaTHBIX TPUTOHOMETPUYECKUX (DYHKIIMH.

N3yueHue onpeneneHnii apkCHUHyca, apKKOCHHYCa, apKTaHIeHca JKcia, (opMyIrupoBaHUe UX, U300pakeHne Ha
€IMHUYHON OKPY>KHOCTH, IPUMEHEHHUE IIPU PEIIEHUH YPaBHEHU

Paspgen 8
MHororpaHHuKH 1
KpyTIJble Tea

44

Onucanue ¥ XapaKTEpUCTUKA PAa3IMYHBIX BUAOB MHOTOTPAHHUKOB, IIEPEUUCICHUE UX DJIEMEHTOB U CBOWCTB.
N300pa’keHre MHOTOI'PAaHHHUKOB U BBITIOJIHEHHE TOCTPOEHHS Ha N300 paXKEHUAX U MOZEIAX MHOT OI'PAaHHHUKOB.
Brruncnenre TMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOHPUTYPALIUIX, apryMEHTHPOBAHUE CBOUX
CYXICHUI.

XapaKTepuCTHKa U U300paXkeHUe CeUEHUs, pa3eepmKu MHO202PAHHUKOS, BBIYMCICHUE IIOMIA e TOBEPXHOCTEH.
ITocTpoeHue npocTednX ceueHni Kyoa, mpu3Mbl, nupaMuipl. [IpumeHenne (GakToB U CBEJEHUN U3
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MJIAHUMETPUH.
O3HakoOMIIEHUE C BUIaMU CUMMETPUN B IPOCTPaHCTBE, (OPMYIUPOBAHUE ONIPEIeNICHUI U CBOMCTB.
XapaKkTepucTuKa CHMMETPHUH Tl

BpalIeHUsI © MHOTOTPaHHUKOB.

[IpumeHeHue CBOMCTB CUMMETPHUY TP PELICHUH 3a/1a4.

Hcnionp3oBanue NpruoOpETEHHBIX 3HAHUH IS UCCIIETOBAHUS U MOJICITUPOBAHHS HECTIOXKHBIX 3a1a4.
N300paxeHne OCHOBHBIX MHOIOTPAHHUKOB U BBIIIOJHEHUE PUCYHKOB 110 YCJIOBMSIM 3a4a4

O3HakoMJIEHUE C BUAAMH TeJI BpalleHUs, (OPMYIUPOBAHUE UX ONPEIEICHUN 1 CBOMCTB.
dopmynupoBaHUE TEOPEM O CEUEHHH LIapa IIOCKOCTHIO U MIIOCKOCTH, KacaTeJIbHOH K cdepe.
XapaKkTepucTHKa U U300paXkeHUE TeJl BpaILlleHHs], UX pa3BePTKU, CEUCHUS.

Pemenue 3a1au Ha NOCTpOEHUE CEUEHUM, BBIYMCIIEHUE JJIMH, PACCTOSIHUM, yIioB, mowmazaeil. [Iposenenue
JIOKa3aTeJIbHBIX PaCCYKICHUN

IIPU pEIEHUN 3a/]1a4.

[IpumeHeHue CBOWCTB CUMMETPUHU IIPH PELICHUH 3a/1a4 Ha Tejla BpalleHHs, KOMOMHAIUIO Tell.
N300paxeHrne OCHOBHBIX KPYTJIbIX T€J U BBHIIOJHEHHE PHUCYHKA MO YCIOBHIO 33291

Perenue 3aga4 Ha BbIYMCICHUE TIJIOMIAICH TUIOCKUX (QUTYD C TPUMEHEHHEM COOTBETCTBYIOUIMX (hopMyn u
(haKTOB M3 IUIAHUMETPHH.

W3ydenue TeopeM O BBIYUCICHUN 00BEMOB ITPOCTPAHCTBEHHBIX TN, PELICHHUE 3a/1a4 Ha IpUMEeHeHHne GopMy
BBIYHCIICHUS 00HEMOB.

Wzydenue ¢hopMyt A BEIUKCICHUS TTOMIAAeH MOBEPXHOCTEH MHOTOTPaHHUKOB M TEJT BPAI[CHHUS.
O3HaKOMIIEHHE C METO/I0M BBIYHM CIICHHUS IJIOLIaIA TOBEPXHOCTHU Cephl.

Pemenue 3a1a4 Ha BBIYUCICHNUE IUIOLIAICH IOBEPXHOCTH IPOCTPAHCTBEHHBIX TEI

Paznen 9 34 | O3HakoMJICHHUE C TOHATHEM Ipenena QyHKIMH B TOUYKE. HENPEPHIBHOCTh (DYHKIUH,
IIpousBonnas u eé muddepenunpyeMocTs pyHkuuu. IIponsBoanas pynkunn B Touke. KacarenbHas k rpaduky GyHKIUY.
[IPUMEHEHUE I'eomerpuueckuii 1 GpuU3NUECKUN CMBICI TPOU3BOAHOMN. BhIunciaeHne Npon3BOgHBIX 3JIEMEHTAPHBIX (PYHKIIHH.
YcBoenue npaBui JuphepeHInpOBaHuUS.
O3HaKOMJIEHHEM C IOHATHEM BTOpas MpousBoAHasd. M3yuenue u GopMynnpoBaHue ee MEXaHUYECKOro U
reoMeTpUYecKoro cMmbicia Touku skcTpeMyma (MakcuMyMa 1 MUMHUMYMa). [IpuMeHeHre npou3BoJHON I
UCCJIEZIOBAHUS 3JIEMEHTAPHBIX (PYHKLUN HA TOUKU IKCTpEMyMa, HauOoJbIllee 1 HauMEeHblIee 3HaueHue.
Paznen 10 28 | O3HakoMIIeHHE C TOHSATHEM UHTErpaja u mepBooOpa3Hoil.

ITepBooOpa3Has u e

MIPUMEHEHUE

W3ydenue mpaBuiia BEIYUCIIECHUS IepB00Opa3Hoil u Teopembl HproTona— JleiOHua.
Pemenue 3amay Ha CBSI3b MEPBOOOPA3HON U €€ TPOU3BOAHON, BEIYMCICHUE TEPBOOOPA3HOM JJIs1 TaHHOU

(YHKIMH.
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Pemenne 3aJla4 Ha IPUMCHCHUC HHTCTpaja JJIsd BbIYU CIICHUSA (I)I/ISI/I‘ICCKI/IX BCIIMYHNH U HJIOHI&,Z[CI‘;I

Pazmen 11 14 O3HaKOMIJICHHE C MOHATHEM KOMOWHATOPUKH,

OneMeHTsI COOBITHE, BEPOSITHOCTh COOBITUS

KOMOWHATOPUKH, Pemenue 3amay Ha cIOKeHHE M YMHOKEHUE BEPOSITHOCTEN, HA HAXOXK/ICHUE

CTaTHCTHKHU U TEOPUU JIMCKPETHOM CIIy4aifHOM BEJIMYMHBI, 3aKOH €€ pacipeeIeHus

BEPOSATHOCTEN

Paznen 12 30 | Pemenne panroHaIbHBIX, HPPALMOHATIBHBIX, TIOKA3aTEIBHBIX U TPUTOHOMETPUUYECKUX YPAaBHEHUN U CHCTEM.

YpaBHEeHUS U

HEepaBeHCTBA

Hcnonb3oBanue CBOMCTB U IpaukoB (PYHKIUH I pelieHUs ypaBHEHHH. [IOBTOpEHE OCHOBHBIX IPUEMOB
pelIeHMs CUCTEM. Y paBHEHMsI, CUCTEMbl YPABHEHUH € MapaMeTpaMu

Perienue ypaBHEeHUH ¢ IPUMEHEHHEM BCEX NMPUEMOB (pa3iokKeHHs] Ha MHOXUTEJHU, BBEJCHUS HOBBIX
HEU3BECTHBIX, MOACTaHOBKHU, T'pauecKoro MeTo/a).

Pemienue cucteM ypaBHEHUH ¢ MPUMEHEHHEM Pa3IMYHbBIX CIOCOOOB.

O3HakoMmiIeHHE C OOIIMMHU BOIIPOCAMH PELICHHUS HEPaBEHCTB U MCIIOJIb30BAaHUE CBOWCTB U IpahUKOB (YHKITHIT
IIPY pELICHUU HEPABEHCTB.

PerieHne HepaBEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM PA3JIMUHBIX CIIOCOOOB.
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3. YCJOBHS PEAJIM3AIIMN OBIIIEOBPA3OBATEJBHOM YYEBHOM JJUCITUTLINHBI
3.1. MaTepuaibHO-TEXHHYECKOE oDecreyeHHe:

Jns peanuzanuu nporpaMMbl Y4eOHOM AMCHUIUIMHBI B HAIMYUM UMeEeTcs yuyeOHbIM kabuHeT Maremaruku. [lomemnienue
kaOuHeTa ynoBieTBopsieT TpedboBanusim CaHuTapHO-3MUAEMUOIOTHIeckuX npaBmil U HopMatuBoB (CanlluH 2.4.2 No 178-02) u
OCHAIIIEHO TUIIOBBIM 000PY0BaHUEM.

O6opynoBanue y4eOHOro kaduHera U pado4ux MecT Ka0UHeTAa:

- MAPTHI;

-CTYJIbS;

- IOCKa C MAarHUTHOM MOBEPXHOCTHIO;

- pabouee MecTO MpenoaBaTes;

-HarJsIIHbIE TTOCOOUsT (y4eOHUKH, OMOPHBIE KOHCIEKTHI-TJIAKAThI, CTEHJIbI, KApTOUKH, PAa3AaTOYHBIA MaTepual, KOMILIEKTHI
MPaKTUYECKUX PadoT).

- JI0CKa ¢ MArHUTHOU IOBEPXHOCTHIO;

- KOMIUIEKT U3MEPUTEIbHBIX THCTPYMEHTOB: JIMHEWKA, TPAHCIIOPTHUP, YTOIbHUK, ITUPKYJIb;
TexHuveckue cpeacrna:

- MYJIbTUMEIUMHBIA TPOEKTOD;

- KOMIIBIOTED;

- POEKIIMOHHBIN KPaH;

- KOJIOHKH.

KoMmiekT y4eOHO—MeTOAMYeCKOi JOKYMEHTALMH:

-pabouas rporpamma y4yeOHOU TUCHUILTUHBI « MaTeMaTrukay

- TEMaTUYECKOE TNIAHUPOBAHMUE;

- METOJIMYECKUE YKA3aHUS 10 MPAKTUYECKUM 3aHSATHUSAM.

- IporpaMMa U METOIMYECKHUE YKa3aHUs 10 BHEAYIUTOPHON CaMOCTOATEIILHON padoTe
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CpencrBa KOHTPOJIA:

- KOMIUIEKT KOHTPOJBHO — U3MEPHUTEIIbHBIX MAaTEPHUAJIOB 11O JUCITUTIINHE;

- KOMIUIEKT MPAKTUYECKUX padoT;

- KOMILUIEKTHI TECTOB MO pa3feiaM JUCIUIUIUHBI.

Harusanbie nocoous:

—TIJIAKaThI, TAOIHITBI, CXeMbI, (hoTOorpaduu, KAPTOUKU, TJOTHIECKUE CTPYKTYPHI;

3.2. UudopmannonHoe olecriedeHHs peaTu3aluy MPOrpaMMbl
3.2.1 OcHOBHBIE IIEUATHBIE U3JaHUS
1.Anrebpa u Havana aHanmmza.10-11 k1. AnmumoB 1. A., Komsiruna FO.M. u ip M.: TIpocsemenune, 2018r

2.T'eomerpust 10-11 ki : JI.C. Atanacsa, B.®.byry30B u ap- M.: [Ipocsemenue, 2018t
3.2.2 OCHOBHBIE JJIEKTPOHHBIE W3IAHUS

1. Bcepoccuiickue mHTepHeT-ommMmmuanbl. - URL: https://online-olympiad.ru/ (mara obOpamenus: 12.07.2021). - Tekcr:
DJIEKTPOHHBIMN.

1. Enwnas xoimekmus nmdpoBbIX oOpaszoBarenbHbIX pecypcoB. - URL: http://school-collection.edu.ru / (mara
ooparienus: 08.07.2021). - TekcT: 2JIeKTPOHHBIH.
2. HNudopmanmonnas cuctema «EnnHoe okHO goctyma k oOpa3oBatenbHbIM pecypcamy. - URL: http://window.edu.ru /

(mata oopamenwns: 02.07.2021). - TekcT: 31EKTPOHHBIN.
3. Haydnas snektponnas oubimoreka (HOB). - URL: http://wwwe.elibrary.ru (nara oopamenus: 12.07.2021). - TekcT:

DIEKTPOHHBIMN.

4, OTtkpeiThIii  KOJUIEMK. Martematuka. - URL: https://mathematics.ru/ (mara oOpamenus: 08.06.2021). - Tekcrt:
DJIEKTPOHHBIU.

5. [Toeropum maremaruky. - URL: http://www.mathteachers.narod.ru/ (mara oOpamenus: 12.07.2021). - Tekcr:
AJIEKTPOHHBIN.
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6. CrpaBoyHHK 110 MaTeMaTHKe a1 mkoiapHHKOB. - URL: https://www.resolventa.ru/demo/demomath.htm / (mara
oOpamienus: 12.07.2021). - TekcT: 3JI€KTPOHHBIH.

7. Cpenusisi MmaTeMatudeckas uHTepHer mikona. - URL: http://www.bymath.net / (nara obpamenuns: 12.07.2021). -
TeKCT: 3JIEKTPOHHBIN.
8. ®enepanbhbiii mopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / (nara odpamenus: 02.07.2021). -

TeKCT: 3JIEKTPOHHBIN.

denepanbHbIN 1IEHTP HHOPMAIMOHHO-00pa3oBaTelbHbIX pecypcoB. - URL: http://fcior.edu.ru / (mara obpamienus: 01.07.2021).
- Tekcrt: 3eKTpOHHBIN

3.2.3 JlonmonHuTEIbHbIE HCTOYHUKN

Mopakouy A.I'. Anredpa u Hauaia MmaTeMarndeckoro axaiausa. Yacts 1. YueOnuk10-11 x1.-M.,2013

Mopakouy A.I'. AnreOpa u Hayana maTeMatndeckoro anaiamsa. Yacts 2. 3agaunukl10-11 ki1.-M.,2013

CmupuoBa .M, CmupnoB B.A I'eomerpust 10-11 k1 — Muemosuna, 2013

Konmoropos A.H. u ap.. 10 (11) k1. — M., 2013.

el o

3.3. Opranusanusi 00pa3oBaTeJIbLHOI0 MpoIecca

N3yuenue oOmieoOpa3oBaTeabHON y4eOHOW AMCLUUILIMHBI MPOBOJUTCS HAa MEPBOM M BTOPOM Kypce Ha MpOTsbKeHuu 4
CEMECTPOB U 3aBEPILIAETCS IK3AMEHOM.

OCHOBHBIMH METOZaMH OOYUYEHMsI SIBJISIFOTCSI CJIOBECHBIE, HATJISIIHBIE, PENIPOJYKTUBHBIE METObl 00YUEHHUsI, TPAKTUYE CKasl
paboTa CTyJIeHTOB, METOJ] TPOOJIEMHOTO 00yIEHUSI.
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4 KOHTPOJIb M OLIEHKA PE3YJBTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBHOM YYEFHOM

JUCHUITINHBbI
Pe3yabTarhl 00y4eHust @opMBbI M METOABI
KOHTPOJISI M OLEHKH
pe3yabTaToB 00y4YeHHu s
JIMYHOCTHBIE:
CPEICTBE MOJEIMPOBAHUS SIBJICHUUA U TMPOILIECCOB, UIICSIX M METOAAX
MaTeMaTUKH;

-MIOHMMAaHHE 3HAYMMOCTH MATEMATUKH [UII HAyYHO-TEXHUYECKOIO
nporpecca,

chOPMHPOBAHHOCTh OTHOIICHHMS K MaTeMaTHKe KaKk K 4YacTu
00II1e4eI0BEYeCKON KYJIBbTYPhl Yepe3 3HAKOMCTBO C HCTOPUEH Pa3BUTHS
MaTEeMaTHKH, SBOJIOIHCH MaTeMaTUICCKUX UICH;

-pa3BUTHE JIOTMYECKOT O MBIIIIIEHUS, MPOCTPAHCTBEHHOTO
BOOOPaYKEHHSI, AITOPUTMHUYECKON KYIbTYpbl, KpHTHYHOCTHA MBIILIECHUS
HAa YpOBHE, HEOOXoAMMOM it Oyaymed mnpodeccHoHanbHON

Ilemarornueckoe
JeSITeTbHOCTH, JUTS MPOAODKEHHUST 00pa30BaHMS U CaM000OPa30BaHNUS,

HAOJIOIEHE

-OBJIaJICHUE MaTeMaTH4eCKHUMHU 3HAHUSMHU U YMEHUSIMH,
HEOOXOAUMBIMU B IIOBCEJHEBHOW JKM3HM, IJISI OCBOECHHS CMEXHBIX
€CTECTBEHHOHAYYHbIX AMCLUMIUIMH U JUCLMIUIMH MPOoQeccruOHaIbHOIo
LUKJIa, JJs1 IOJydeHus oOpas3oBaHus B o001acTiX, HE TpeOyromux
yri1yOJeHHOW MaTeMaTH4eCKOM MO OTOBKH;

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM 4YHCIIE
CcaM000pa3oBaHHUI0, HA TPOTSHKEHWHM BCEH IKU3HH; CO3HATEIBHOE
OTHOILICHUE K HENPEePHIBHOMY OOpPa30BAHHUIO KAK YCJIOBHIO YCIEHIHOMN
npodeccuoHanbHON 1 OOIIECTBEHHOM eI TEBHOCTH;

-TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOW U
OTBETCTBEHHOM JEATEIILHOCTH;
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-TOTOBHOCTb K  KOJUISKTMBHOW  pa®oTe, COTPYIHUYECTBY  CO
CBEpPCTHUKaMU B 00pa30BaTeNIbHOW, OOIIECTBEHHO MOJIE3HOM, yueOHO-
MCCIIEIOBATEbCKOM, MPOSKTHOW M IPYTUX BHUAX 1A TEILHOCTH;

-OTHOUIEHHE K NPO(ECCHOHAIbHONW NEATENBHOCTH KaK BO3MOXHOCTU
ydacTUsi B pEIIEHUU JIMYHBIX, OOILIECTBEHHBIX, TI'OCYIapPCTBEHHBIX,
00I1eHallMOHANIBHBIX IIPO0JIEM;

MeTtanpeaMeTHbIe:
YMEHHUE CaMOCTOSITEJIbHO ONPEEATh LEIU ASSITeIbHOCTU U COCTaBIATh
TIJIaHbI JEeSITENbHOCTH; CaMOCTOSITEIILHO OCYILECTBJIATD,

KOHTPOJMPOBATh U KOPPEKTUPOBATH JEATEIbHOCTD; UCIOJIb30BATh BCE
BO3MOXXHBIE pECypChbl U1 JAOCTHKEHHUs IIOCTaBICHHBIX ILEINed U
peanM3alyy IJIAHOB JEsTeIbHOCTH; BHIOUPATh YCIIECUIHbIE CTPATErHU B
pa3IMYHBIX CUTYaLMsIX;

-yMeHHE MPOIYyKTHUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B IpollEcCe
COBMECTHOM NeATeIbHOCTH, YUUTHIBATh MO3ULUU JIPYTHX Y4aCTHUKOB
JesITeNbHOCTH, 3G (EKTUBHO pa3periaTt KOHPIUKTHL;

-BJIaJICHUE HaBBIKAMM I1O3HABATEIbHOM, yueOHO-MCCIEN0BATENbCKON U
MPOEKTHOM  JESATENbHOCTH, HAaBBIKAMHU  pa3pelieHdus  Mpoliiem;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METO/OB
pellleHUsT MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3JIMYHbIX METOJ0B
MMO3HAHUS;

-TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOW WH(OPMAIIMOHHO-
MO3HABATENILHON JIEATEIbHOCTH, BKJIIOYash YMEHUE OPUEHTUPOBATHCS B
pa3NMUYHBIX HMCTOYHUKAX HH(OpPMAIMK, KPUTHUYECKH OICHUBATh M
UHTEPIPETUPOBATh MH(OpMAIMIO, TOJy4aeMyl0 €3  Pa3IMYHBIX
HCTOYHUKOB;

O1ieHKa BBITIOJTHEHUS
WH/IMBHyaTbHBIX
3alaHUM, MTPAKTUYECKUX
pabor.

29




-BJIaJCHUC A3BIKOBBIMH CPpCACTBAMU: YMCHUC SACHO, JIOTUYHO M TOYHO
Hu3jlaraTb CBOIO TOYKY 3pPCHHA, HMCIIOJIb30BATb AaACKBATHBLIC A3bIKOBLIC
CpencTBa;

-BJIaICHUC HaBbIKaAMH MMO3HABATEILHON pe(i)J'IeKCI/II/I KaK OCO3HaHuA
COBCPUIACMBIX I[CﬁCTBHfI 1 MBICJIMTCIBHBIX MPOLCCCOB, UX PE3YJILTATOB
u OCHOBaHHfI, rpaHHUIl CBOCTO 3HaHHUA H HC3HaHUA, HOBBIX
MO3HABATCJIbHLIX 3ada4 U CPCACTB JJIS UX NOCTUIKCHUS,
-[IeNIEYCTPEMIICHHOCTh B TIOMCKaX W TNPHHATHM  PEUICHUH,
COOOpa3UTENbHOCTh M HMHTYUIMSA, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX
IPECTAaBICHUI; CIIOCOOHOCTh BOCHPHHHMMATh KPAacoOTy W T'apMOHHIO
MHPA;

IIpeamerHsle:

— -cOpPMHPOBAHHOCTh TMPEJACTABICHUH O MaTEMaTHKE KaK 4YacTu
MHUpPOBOM  KYJbTYpbl W MECT€ MAaTEMaTUKU B COBPEMEHHOMU
IMBWIN3AIMY, CIHOCO0ax ONHMCaHUs SBJIEGHUM peabHOTO MHpa Ha
MaTEMATUYECKOM SI3BIKE;

'C(bOpMI/IpOBaHHOCTB Hpe}ICTaBHeHI/Iﬁ O MaTEMATHUYCCKHUX ITOHATHUAX KaK
BaXXHEHIIMX MaTeMaTH4eCKUX MOACIIAX, IMO3BOJIMAIOIIMX OIIMChIBATH H
HU3ydaTb pa3HbIC MNPOLECChbl M SABJICHUSA, HNOHMMAHHEC BO3MOXHOCTHU
AKCUOMATUYCCKOIro MOCTPOCHHUA MAaTEMATHICCKUX TeOpHﬁ;

-BJIAACHUC MCTOAAMH OO0Ka3aTCJILCTB U aJITOPUTMOB PCHICHHA, YMCHHUC
HX IIPUMCHATH, IMPOBOJUTL AOKA3aTCJIbHBIC PACCYXXACHHUA B XOIC
pCIICHUA 3a1a4;

-BJIAJICHUE CTAHJAPTHBIMM NPUEMaMU pEIIECHUS palUuOHAIbHBIX U
MppalMOHAaIbHBIX, NTOKA3aTEIbHBIX, CTEIEHHbIX, TPUTOHOMETPUUECKUX
YPaBHCHMII M HEPABEHCTB, HX CHUCTEM; HCIIOIb30BAHME T'OTOBBIX
KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YMCIIE JUIs TIOUCKA IMYyTH PELIECHUS U
WJUTIOCTPALlMK PELICHUS] YPAaBHEHUN U HEPABEHCTB;

YcTHBIM onpoc,
TECTUPOBAHUE,
TEPMUHOJIOTUYECKU I
JUKTaHT,
VUHAVBHUAYyaJIbHbIE
3a/1aHMs, PEIICHHE
3a/1a4, IPaKTUIECKUE
paboThI,
UHIUBUIYJIbHBIN IPOEKT
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-cOpMHUPOBAHHOCTh ~ MPEACTaBICHU OO0  OCHOBHBIX  TOHATHUSX
MaTeMaTUYECKOr0 aHaji3a W HX CBOMCTBAaX, BJAJCHUE YMEHUEM
XapaKTepHU30BaTh TMOBEACHUE (YHKIWN, WCIOITB30BAHUE IMOTYyYEHHBIX
3HAHMM U ONTMCAaHMS M aHaJM3a PeaIbHBIX 3aBUCUMOCTEN;

-OCHOBHBIMM  TIOHSATUSMH O IUIOCKUX H  HPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;
-c(hOpMHUPOBAHHOCTh YMEHHS PacliO3HABaTh €OMETpHUECKHE (UTYpPbI
Ha YepTekKax, MOJENSAX U B peajJbHOM MHpE; MPUMEHEHHE H3yUeHHBIX
CBOWCTB TreoMmMeTpuueckux ¢uryp u  GopMmyn s  pelieHus
reoMEeTPUYECKUX 3a/1a4 U 3aJa4 C IPAaKTUYECKUM COAEPKAHUEM;

-c(hopMUPOBAaHHOCTh TMPEACTAaBIEHUH O TpOIEccax H SIBICHUSIX,
HMMEIOIUX BEPOSTHOCTHBIN XapakTep, CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B  pEaJbHOM  MHPE, OCHOBHBIX  TMOHSTHUIX
3JIEMEHTAPHON TEOPUM BEPOSITHOCTEH; YMEHUN HAXOJIUTh U OI€HUBATh
BEPOSITHOCTA HACTYIJICHUS COOBITH B TPOCTEHIINX MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKH CIyYalHBIX BEJINYUH;

-BJIaJICHUE HABBIKAMU MHCIIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IIpU PELICHUU 3aad.
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5. MEPOIIPUSITHUSL, 3AIVIAHUPOBAHHBIE HA MEPUOJ PEAJIM3ALIUM OBIIEOBPA3OBATEJIBHOM
YYEBHOM JUCLUNIUHBI }
COTJIACHO KAJIEHJAPHOMY ILIAHY BOCHUTATEJBHOM PABOTBI

Mara Conep:xanune u Gpopmsl Mecro Koaw1 JIP
AeATeIHLHOCTH MpOoBeIeHUs
Cooeporcanue - 06wasn xapakmepucmura Meponpusimusl.
Dopmbi: Hanpumep, y4eOHAs IKCKYPCUsL (BUPMYAIbHASL IKCKYPCUSL), OUCKYCCUS,
NPOeKMHAsA ceccus, yieOHas NpaKmukad, npous3e00CmMeeHHas NPAKMUKA, YPOK-KOHYepm,
0enosas uepa, cemMunap, CmyoeH4ecKkas KOHgepenyus u m.o.
09.09- bubmmo-ypok «3HaKOMCTBO ¢ OMOIMOTEYHBIM (POHTOM bubnmnoreka JIP 4
10.09.2022
L.
08.02.23 . | lens pycckoil Hayku. [lo3apaBiieHne Ha caliTe TEXHUKYMa, B COLIMAJIbHBIX CETAX JIP 4
12.04.23 1. | lenb kocMoHaBTUKU. H(OpMallMOHHbIE KIaCCHBIE Yachl B IPYIax JIP 1
22.08.23 1. | enp TocymapcrBenHoro ®mara Poccuiickoii ®enepanuu OwnnaiiH  (uam-mo0 B JIP 1

COIMAJIBHBIX CCTAX.
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6 .JTPUJIOKEHUE (TeMBI 10KI210B, pedepaToB, MPOEKTOB)
Tembl pedpeparTos

HenpepsiBHBIE TpoOH.

[TapannenbHOE TPOEKTUPOBAHMUE.

CpenHue 3HaYeHMsI U UX IPUMEHEHUE B CTaTUCTHUKE.

BekTopHOe 3a1aHHe NPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
CrnoxeHne rapMOHUYECKUX KOJIeOaHU .

I'padpuueckoe pemieHre ypaBHEHU 1 HEPABEHCTB.

CxeMmbl NOBTOPHBIX UCHIBITaHUHN bepHysuu.

HccenenoBanue ypaBHEHHM U HEPABEHCTB € [TapaMETPOM.
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YTBEPX/IAIO

[ .0, ®amumms /
« » 20 T.

_ JUCT PETUCTPAIIMA U3SMEHEHUI
PABOYEU IMTPOI'PAMMbI OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITIPE/IMETA

(HaumeHoBaHue 00We0bPaA306aMeENLHO20 YUeOH020 NpeomMema)

10 cHenuaibHOCTU / mpodeccuun

(K00 u HaumeHo8aHUe cneyuarbHocmu / npogheccuu)
(rom Habopa , bopma oOyueHus )
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Ha20  /20__ yueOHBbIii roa

B pabouyro mporpammy 06111e00pa3zoBaTeIbHOr0 Y4eOHOT 0 MpeMeTa BHOCATCS CIAEAYIONNE
U3MCHCHUA:

Howme Howmepa mucros

p Paznen paboueit mporpaMMel annym- | OcHOBaHue A

u3Me- 3aMEHEH .
(TyHKT) HOBBIX | POBaHH | BHECCHHS U3MEHEHUN

HEHU -HBIX X

s

PaccmoTpeH Ha 3acegaHuy MPEAMETHOH (IIMKIIOBOW) KOMHCCHH

MPOTOKOJI OT « » 20 r. No

(0o11cHOCMY) (noonucs) (U.O. Pamunus)
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