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1. HACHHOPT INPOI'PAMMBI MATEMATHKA

1.1. ObsacTb NpUMEHEHUsI IPOrPaAMMbI

[Iporpamma yueOHo# nucuurmimHbel OY /(.05 MaTtemaTuka sBASETCS YacThIO

OCHOBHOU

npodeccuoHaNbHON  00pa3oBaTeNIbHOM nporpammbl  I'BIIOY

«Tpounkoro TeXHOJIOrMYECKOr0 TEXHUKyMa» Mpodeccun [lapukmaxep.

1.2. Mecto 00meo0pa3oBaTeJbHOI0 Y4eOHOr0 TpeaMeTa B CTPYKType
o0pa3oBaTeJIbHOM MPOIPAMMBI

OO6mieobpa3oBaTeIbHbIN yueOHBIM npeaMeT «MaTemaTuka» sBISeTCsS 0a30BBIM /
PO UIBLHBIM y4eOHBIM peaMeToOM 0011e00pazoBaTeIbLHOTO UKJIa
o0pa3oBaTeIbHON MPOTrpaMMBl.

1.3. Hean m 3a7a4u AUCHMIUIMHBI — TPe0OBaHUSA K pe3yJibTATaM OCBOCHHS

TUCHMIIIMHBI

B pamkax mporpamMMbl y4eOHOW MUCIMIUIMHBI O0yYarOIUMUCS OCBAMBAIOTCS
JIMYHOCTHBIC, METANpPEAMETHBIE M MPEIMETHbIC pe3yJbTaTbl B COOTBETCTBUHU C
tpeboBanusimu DPI'OC cpegnero obmiero o6Opa3zoBanus: JTUYHOCTHBIE (JIP),
MeTtanpeameTHsie (MP), npeamerHbie aJ1s 6a30B0ro ypoBHsi usydenus (I1P06):

Konapl

HﬂaﬂﬂpyeMble pe3yJjabTaThbl OCBOCHUA TUCHUIIJIMHBI BKJIIOYAI0T

JIP 05

c(hOpMUPOBAaHHOCTh OCHOB CaMOPAa3BUTHS M CAMOBOCIHTAHUS B COOTBETCTBHH C
00111eueTI0BEUECKMMH [IEHHOCTSAMH U HJIealaMy TPaKJaHCKOTO OOITECTBA; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEIHLHOCTH;

JIP 06

TOJICPAHTHOE CO3HAHHUEC HW IIOBCACHUC B IIOJUKYJIBTYPHOM MHUPE, TI'OTOBHOCTH U
CIIOCOOHOCTb BECTHU JUaJIor ¢ ApyruMu JIrOJAbMHU, JOCTUI'aTb B HCM B3daWMMOIIOHUMAHH,
HaXoaUuThb O6I_HI/IC e W COTpyAHUYATh JJId HMX OOCTHXKCHUA, CITIOCOOHOCTE
IIPOTHUBOCTOATDH nJacOoJIOrnu SKCTpEMHU3MA, HanmoOHaJIu3Ma, KCGHO(bO6I/II/I,
JAUCKpUMHHALWU 110 COOHUAIIBHBIM, PCIUTHO3HBIM, PaCOBBIM, HAIIUOHAJIBHBIM IIPpHU3HaKaM
U JPYIruM HETAaTUBHBIM COIIMAJIBHBIM SBJICHUAM

JIP 07

HaBBIKU COTPYAHMYECTBA CO CBEPCTHUKAMHU, IETHbMHU MIIAJIIETO BO3PacTa, B3POCIBIMU B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJE3HOM, yueOHO-HCCIeI0BaTEIbCKOM, MPOSKTHON U
JPYTUX BUAAX AEATEIbHOCTH;

JIP 08

HPABCTBEHHOE CO3HAHME U TOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEUYETIOBEUECKUX
LIEHHOCTEH;

JIP 09

TOTOBHOCTb M CIIOCOOHOCTb K 00pa3oBaHHIO, B TOM 4YHUCIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEH JKM3HU; CO3HATENIbHOE OTHOILICHHE K HEMpepbIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCTIEHIHOM MpodeccCHOHaIbHOM U 00LIECTBEHHOM AEATENbHOCTH;

JIP 10

ICTETUYCCKOC OTHOIICHUEC K MUDPY, BKIIIOYasA 3CTCTUKY 6BITa, HAay4YHOI'0O U TCXHUYCCKOT'O
TBOpPYECTBA, CIIOpTa, O6IJ_ICCTBCHHBIX OTHOIHGHHﬁ;

JIP 13

OCO3HaHHBII BbIOOp Oymyiiel mpodeccuu U BO3MOXKHOCTEH peann3aiui cOOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOIIEHHE K MPOPEeCcCCHOHATbHOW JEATENbHOCTH  Kak
BO3MOXHOCTH y4YacTHsl B PEIICHUU JUYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX,
0OIIEHAIIMOHAIBHBIX MTPOOJIEM.

MP 01

YMCHHE CaMOCTOATCIIBHO OIPCACTATh HEIU ACATCIBbHOCTH W COCTABJIATH IIJIAHBL
ACATCIIBHOCTH; CaMOCTOATCIIBHO OCYIICCTBJIATH, KOHTPOJIUPOBATH U KOPPCKTHUPOBATH
ACATCIIbHOCTD,; UCII0JIb30BATE BCC BO3ZMOIKHBIC PECYPCHI IJIs1 JOCTUKCHH A MMOCTABJICHHBIX
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Heleid M peanu3aluy IUIAHOB JIESTENbHOCTH; BBIOMpATh YCIEUIHBIE CTpAaTerud B
pa3JIMYHBIX CUTYyaLUsX;

MP 02

YMEHHME MPOAYKTUBHO OOLIATHCS W B3aUMOJEHCTBOBATH B IIPOLIECCE COBMECTHOM
ACATCIIbHOCTH, YYUTBIBATH IMO3UMIHUU APYIrHX YYACTHUKOB IACATCIILBHOCTH, 3(1)(1)CKTI/IBHO
pasperniars KOH(INKTHL,

MP 03

BJIQJICHUE HaBbIKAMM II03HABATEJbHOM, Y4eOHO-UCCIIENOBATENbCKON W IMPOEKTHOU
JEeATeIbHOCTH, HAaBBIKAMU pa3pelieHuss MpoOJieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB DEUICHHUS] MNPAaKTUYECKUX 3aJady, HNPUMEHEHHUIO
pa3IMYHbIX METOJIOB O3HAHMSI,

MP 04

TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIbHON WH(MOPMAIMOHHO-TIO3HABATEILHON
JEATENbHOCTH, BIIAJICHWE HABBIKAMU IIOJydCHHS HEOOXOOUMON uWH(pOpMAIMU W3
CIIOBape pa3HbIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHUKAX
nHpopmaluy, KPUTHUECKH OLEHMBaThb U  UHTEPIPETHPOBATH  HMHPOpMAIIHIO,
MIOJTYy4aeMY0 U3 Pa3JINYHbIX HCTOYHHUKOB;

MP 05

YMCHI/IC HUCIIOJIB30BAaTh CpCI[CTBa I/IH(i)OpMaHI/IOHHI)IX 158 KOMMYHI/IKaIII/IOHHI)IX TeXHOHOFI/Iﬁ
(manee — WKT) B pelieHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alHOHHBIX
3a/a4 ¢ coOJIoIeHHeM TpeOOBaHUM SPTOHOMUKH, TEXHUKH O€30TaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MpaBOBbIX U OSTHYECKHMX HOPM, HOpPM HH(OPMALMOHHON
0€30I1aCHOCTH;

MP 07

YMEHHUEC CaMOCTOATCIIBHO OLCHUBATH W INPHUHHUMATh PCIICHHA, OIPCACIIAIONINC
CTPAaTCTUI0 NOBCACHUA, C YUCTOM I'PAKIAHCKUX U HPAaBCTBCHHBIX I_[eHHOCTCI\/'I;

MP 08

BJIAJICHUC A3BIKOBBIMU CPEACTBAMH — YMCHHUEC SICHO, JIOTMYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHH, UCITIOJIB30BATH aJICKBATHEBIC A3BIKOBBIC CPCICTBA,

MP 09

BJIaJICHUE HaBbIKAMU TIO3HABATEJIbHON pedaeKkcuy Kak OCO3HAHMUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB M OCHOBAHUA, IPAaHUIl CBOETO
3HAHMSI U HE3HAHUS, HOBBIX MTO3HABATEIBHBIX 3a/1a4 U CPEJICTB UX JIOCTHKEHUSI.

I1P6 01

c(hOpMUPOBAHHOCTH MPEACTABICHUIN O MaTEMATUKE KaK YaCTU MUPOBOM KyJIbTYpHI U
MeCTEe MaTeMaTUKH B COBPEMEHHOM IIUBUIJIN3ALIUHU, CIIOCO0AaX ONMUCAHUS SIBICHUN
peaIbHOTO MUpPA Ha MAaTEMATUYECKOM SI3BIKE;

I1P6 02

c(OpMUPOBAHHOCTH MPEICTABICHUN O MaTEMaTUUECKUX MOHATUAX KaK BaKHEHIINX
MaTeMaTHYEeCKUX MOJIENSIX, O3BOJISIOUIUX OMUCHIBATH U U3y4aTh Pa3HbIC MPOIIECCHI U
SIBJICHUS; TIOHUMaHUE BO3MOKHOCTH aKCHOMAaTHYE€CKOTO MMOCTPOCHUSI MaTEMaTHUYECKUX
TEOPUIL;

I1P6 03

BJIAICHUEC METOAaMU A0KA3aTCJIILCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX IIPUMCHATD,
IIPOBOAWTE JOKA3aTCIIBbHBIC PACCYXKACHWA B XO0A€ PCIICHUA 3ada4;

I1P6 04

BJIAACHUC CTAHAAPTHBIMU MMPUEMAMU PCIICHUA PAllMOHAJIbHBIX U UPPAIUNOHAJIbHBIX,
ITOKa3aTCJIbHbIX, CTCIICHHBIX, TODU'OHOMCTPUYCCKHUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX
CUCTCM; UCIIOJIBb30BAHUEC I'OTOBBIX KOMIIBIOTCPHBIX IIPOI'paMM, B TOM YUCJIC JIA IIOUCKaA
IIYTHU pCIICHUA U WIUTFOCTpAall PCHICHU ypaBHeHI/Iﬁ 1 HCPABCHCTB,

I1P6 05

C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX, HACAX U MCTOJaxX
MaTCMaTHYCCKOI'O aHaJIn3a,

I1P6 06

BJIaZICHUE OCHOBHBIMH MOHATUSAMU O IJIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPHUUECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTb YMEHHSI paclio3HaBaTh
reoMeTpudeckue (GUrypsl Ha YepTekax, MOJEAX U B peaIbHOM MUPE; IPUMEHEHNE
U3YUYEHHBIX CBOIMCTB reoMeTpruecKuX GUryp u Gopmys A pelieHus: FeOMEeTPHUECKUX
3a/1a4 ¥ 3a/1a4 C MPaKTUYECKUM COAEPKAHHUEM;

I1P6 07

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O IIponeccax u ABJICHUAX, UMCIOIHUX
BCpOHTHOCTHLIfI XapakKTep, CTaTUCTHYCCKUX 3aKOHOMCPHOCTAX B pCaAJIbHOM MHPC,
OCHOBHBIX ITIOHATHUAX BHCMCHTapHOﬁ TCOpHUU BCpOHTHOCTeﬁ; YMCHI/Iﬁ HaXOoJHUTb U
OLCHUBATHL BEPOATHOCTU HACTYIJICHUS COOBITHII B HpOCTCﬁH.IHX MPAaKTUYCCKUX
CUTYyallUIX U OCHOBHBIC XapaKTCPUCTHUKU CJIy‘-I&ﬁHLIX BCIINYUH,
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3a/1a4;

I1P6 08 BJIaJICHUE HABBIKAMU MCIIOJIb30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PEILICHUU

[Py 1 c(OpPMHUPOBAHHOCTH MPEACTABICHUN O HEOOXOIMMOCTH JJOKA3aTeIbCTB MPU
000CHOBaHMM MaTEMaTHYECKUX YTBEPKACHUIN U POIH aKCHOMATHKH B ITPOBEACHUHU
JEAYKTUBHBIX PaCCyXJICHUM;

[Py 2 c(OPMHUPOBAHHOCTH TOHSATHIHOTO arllapaTa 1o OCHOBHBIM pa3JiesiaM Kypca
MaTeMAaTUKHU; 3HAHUH OCHOBHBIX T€OpeM, GOPMYI U YMEHHS UX PUMEHSTh; YMEHHS
JAOKa3bIBATh TCOPECMBI 1 HAXOJUTh HCCTAHAAPTHLIC CIOCOOBI PECIICHMA 3a0a4,

ITPy 03 c(OPMHUPOBAHHOCTH YMEHHI MOJICITMPOBATH PEAlIbHbIE CUTYAIlUH, HCCIIEIOBATh
MTOCTPOEHHBIE MOJICIIH, MHTEPIPETHPOBATH MOIYUYCHHBIN Pe3yIbTar;

U UX CBOMCTBAX, BJa/IcHUE YMEHUEM XapaKTepHU30BaTh NMoBeACHUE DYHKIUH,
HCIIOJIb30BAHUEC MOJTYUCHHBIX 3HAHUH IJId OIMUCAaHWA U aHaJIn3a pCaJIbHBIX
3aBHCHUMOCTEI;

[1Py 04 c(OpMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTHUYECKOI0 aHAJIN3a

[TPy 05 BJIaJICHUE YMEHUSAMH COCTABJICHUS BEPOSITHOCTHBIX MOJIEIEH IO YCIOBHIO 3a/1a4U U
BBIYMCIIEHUS BEPOSTHOCTH HACTYIIEHUSI COOBITHI, B TOM YHCIIE€ C IPUMEHEHUEM
(dhopMys1 KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; UCCIIEI0BAHUS
CIIy4ailHBIX BEJIMYMH N0 MX PACHPEIEICHUIO.

Ocob6oe 3HayeHWE AUCIUIIMHA UMEET Mpu (HOPMUPOBAHMU M PA3BUTUH OOIIUX
KOMIIeTeH LM :

OK O01. BriGuparh cmnocoObl pelieHust 3afad MNPOoPECCUOHATBHON esITeIbHOCTH
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTAM;

OK 02. OcymecTBiasiaTh TMOWUCK, aHAIW3 MW HWHTEpPHpETaldi0 HHOOPMAIUH,
HEO0OXOIMMOM /1JIs1 BBITIOJIHEHUSI PO ECCUOHANTBHON eATEeIbHOCTH;

OK 03. [IlmanupoBaTh W peaJn30BBIBaTH COOCTBEHHOE IMpOo(ecCHOHaNbHOE U
JUYHOCTHOE Pa3BUTHE;

OK 04. PabGotaTth B KOJUIEKTHBE M KOMaHJE, YOPEKTHBHO B3aUMOJICHCTBOBATh C
KOJUIETaMH, pyKOBOJICTBOM, KJIMEHTAMHU;

OK 05. OcymectBiiTh YCTHYIO H MHUCbMEHHYIO KOMMYHUKAILIHIO Ha
rOCYJapCTBEHHOM s3bike Poccuiickoit ®enepanuui ¢  y4eToM OCOOCHHOCTEH
COLIMATIBHOTO U KYJbTYPHOTO KOHTEKCTA;

OK 06. IlposBisTh TIpakIaHCKO-NATPUOTHYECKYIO MO3UIIHIO, JIE€MOHCTPUPOBATH
OCO3HAHHOE MOBEJCHNE Ha OCHOBE TPAIUIIMOHHBIX 00IIEYEITOBEUECKIX IIEHHOCTEH;
OK 07. CopneiicTBOBaTh COXPAaHECHHIO OKPYXAIOUIEH CpeIbl, PecypcocOepekeHuIo,
3G (HEeKTUBHO EHCTBOBATH B UPE3BHIYAWHBIX CUTYAITHSX;

OK 08. Hcnonp3oBaTh cpeactBa (PU3NUECKOW KYJIbTYpPhl HJisi COXpaHEHUS U
VKPEIUICHHUsI  3JI0POBBbSI B TIpolecce Mpo(ecCHOHANbHON  JeATEeIBbHOCTH U
MOIJIEPKUBATH HEOOXOIMMOTO YPOBHS (PU3HUECKON MOATOTOBICHHOCTH;

OK 09. HUcnonp3oBaTh HHPOPMAIMOHHBIE TEXHOJIOTUU B MpodecCHOHaTEHON
NEeSATETbHOCTH.



1.4 IlpuMeHeHHe 3JIEKTPOHHOI0 OOyYeHHMS] M TEXHOJOTMH AUCTAHUUOHHOIO
o0pa3oBaHus

Peanuzamusa  comepkaHuss  OpOrpaMMbl  BO3MOXHA € NPUMEHECHUEM
AIEKTPOHHOTO OOYYEHHUS M TEXHOJOTUM NUCTAaHIIMOHHOTO OOpa30oBaHMs, OTKPBITHIX
o0pa3oBaTeIbHBIX PECYPCOB .

1.5 Peanu3zanus cogepkaHus nporpamMmsl s odydyawmuxcsa ¢ OB3

Peanuzanus comepkaHusi 0oOpa3oBaTeNbHOM MOpOrpaMMbl M KOHTPOJb
pPEe3yIbTATOB €€ OCBOCHUS ISl O0Y4YarONIUXCS ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
3M0POBbSI U  WHBAIUAOB  OpPraHU3yeTCs C  y4eTOM  OCOOCHHOCTEM  MX
NCUXO(U3UYECKOTO Pa3BUTHS, HHAUBUIYAIbHBIX BO3MOXHOCTEH U COCTOSIHUS
310POBBAI.

1.6. KoauyecTBO 4YacoB Ha mnporpamMmy o011eo0pa3oBaTebHO Yy4yeOHOM
AACHUATITHHBI:

0o0beM oOpaszoBaTebHOM Harpy3ku Bcero - 507 wac,

ydeOHasi Harpy3ka BO B3aMMOJICHCTBHHU C TperiojiaBaTeieM (BCEro) B TOM 4YHCIIC B
dbopme TpaKTUYECKON MOATrOTOBKH (IIPUKIIATHON MOTyIb): 338 4acos;
CaMOCTOsITeIbHOM paboThl oOyuaromerocs: 169 gacos.



2. CTPYKTYPA U COAEP)KAHUE
OBIIEOBPA3OBATEJBHOW YYEFHOM JUCIUILINHBI

2.1. O0bem o001ICO0Opa30BaTE/bHON Y4eOHOW IMCHMIVIMHBI U BHAbI Y4eOHOM
HATPY3KH

Bup yyeOHoM padoThI Oovem uacoe
Oo0pa3oBaTesibHAsI HATPY3KAa (BCEro) 507
CamocrosiTeibHasi padora 169
Y4yeOHasi Harpy3ka BO B3aHMOJENCTBHM C NpenoJgaBaTejieM 338
(Bcero)
B TOM YHCJIC:
1ab0paTOpHBIC 3aHITHS He
npeoycmomp el
NPAKTUYECKUE 3aHATUS 35
[IpakTudeckas moAroToBKa He
npeoycmomp el
CamocTosTenbHas pabota o0ydaronierocs (BCero)
B TOM YHUCJIE:
caMocCTosITeNbHAsE paboTa HaJl WHAMBUAYAIBHBIM MPOEKTOM (eciu
IPEyCMOTPEHO)
Koncynpranuu

Hmocosas ammecmayusl 6 qbopMe IK3aAMeEeHA




2.2. TeMaTH4eCKHH IUIAH U COAep:KaHUe 001Ieo0pa3oBaTeabHOi ydyeOHoH aucuuminasl «<MATEMATHUKA»

HaumenoBa | Coodepircanue yuedonozo mamepuana u popmsl opzanuzayuu
HUeE deamenvHoCmu 00y4aruwuxcs

pa3neyioB u
TeM

Jlocmuzaemvie pezynomamul 00yueHus

O0nem
qaC0B
0OCBOCHMUA

o YpoBennb

1 2 3

Pazgea 1 IMoBTOpPEHUE 18

Coaep:kanue yueOHOro MaTepuajia 18 [1P6 01, ITP6 04, TTPy 02

JIP 5, JIP 9, JIP 13

Ilenu u 3a1a4ym MaTeMaTUKU ITPU OCBOCHHUH CIIENUATTBHOCTH MP 01, MP 04, MP 09

Uwcna v BeIUUCIICHUS. BeipaxeHus u ux npeoOpa3oBaHus. OK 01,0K 02,0K 03, OK 04, OK 09
VYpaBueHus u HepaBeHCTBA. CHCTEMBbI ypaBHEHUM

Pemenue 3agad Ha mpoeHTHI . MOy b YUCHIA U €T0
CBOMCTBA.

CamocrosiTeJibHasi padoTa 9
Coobmenne «MatemaTuka B MO€H mpodeccum»
Hanwucats pedepat «Mcropus pa3BUTHS YHCITa»

IIpakTuyeckas padora

JlaGoparopHas padora -

IlpakTHyeckasi MOATOTOBKA -

Paznen 2 Crenenu u kopHu. CtenenHasi pyHkuus 20

Coaepikanue y4eOHOro MaTepuajia 18 2 I1P6 02, ITP6 04, TTPy 02
CrenenHas ¢pyHKIUS , €€ CBOMCTBA. JIP 05, JIP 08, JIP 10
[IpeoOpazoBaHue BeIpaKEHUH C KOPHAMU N-i CTEHICHH. MP 03, MP 07, MP 08
CreneHp ¢ IEHCTBUTEIBHBIM U PALIMOHATIBHBIM




II0KAa3aTesIMHU, CBOMCTBA CTEIICHU.
. UppanuoHnaibHble ypaBHEHUS U HEPABEHCTBA

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

CamocrosiTesibHast padora
TpeHuHr 10 BBINOIHEHUIO yIIpakHEeHUH «CTeneHu, CBONCTBa
CTEIICHEN»

10

IIpakTnueckas padora
NelKopHhu, crenenu
Ne2 Pemiennie nppaniioHaJIbHBIX YPaBHEHHH

JlabopaTopHas padora

IIpakTHYeckasi MOATOTOBKA

Paszgen 3

IHokazarenbHast QyHKUMSA

20

Conep:xanue y4yeOHOro MmaTepuaja

18

ITP6 02, ITP6 04, TTPy 02
JIP 05, JIP 08, JIP 10
MP 03, MP 07, MP 08

[TokazarenbHas GyHKIUSA U €€ CBOMCTBA U TpaduK.
[Ipocreiiue nokasareabHble ypaBHEHUS 1 HEPABEHCTBA

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

CamocrosiTesibHas padoTa
TpeHUHT MO pelIeHUI0 NOKA3aTeJbHBIX YPABHEHUH H
HEepaBeHCTB

10

IIpakTHyeckas padora
Ne3 TlokazarenbHble ypaBHEHHS
Ne4 TloxazaTenbHblE HEPABEHCTBA

JlabopaTopnasi paGora

IIpakTHYeckas MOAroTOBKA

10




Pa3zgen 4

Jlorapugmuyeckas GpyHkuus

24

Conepxxanue yueOHOro Marepuaja

21

I1P6 02, [1P6 04, [1Py 02

Jlorapudwm, cBo¥icTBa orapudma. J[ecaTHIHbIN 1
HaTypaJibHbIH Jorapu¢mM. IIpeodbpazoBanue
norapupMUUECKUX BeIpakeHul. Jlorapudmmueckue
ypaBHeHHs U HepaBeHCTBa. Jlorapupmudeckas GyHKIUS 1 ee
CBO¥CTBA U rpauK.

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

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

CamocrosiTenbHasi padoTa
[IpakTnueckas pabora «CBoiicTBa JorapudmoBy»

12

IpakTuyeckue padoThl

Ne5 [Ipeo6pa3zoBanue gorapuMUUECKUX BhIPAKEHUIN
Ne6 Jlorapudmudeckue ypaBHEHUS

Ne7 Jlorapudmudeckue HepaBEeHCTBA

JlabopaTopHas padora

IIpakTHYeckas MOAroTOBKA

Pa3nea 5

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
IloBTOpEHME

34

10

ITP6 02, ITP6 03, ITPy 02
JIP 06, JIP 07, JIP 08
MP 02, MP 04, MP 05, MP 08

Conep:xanue y4yeOHOro MmaTepuasa

Pemenue 3aay ¢ UCoJIb30BaHUEM CBOMCTB QUIyp Ha
IockocTu. Pemenue 3aa4d Ha 10Ka3aTeabCTBO U MOCTPOCHUE
KOHTpHIpuMepoB. [IprMeHneHne npocTelmx J0ruuecKux
npaBuiL. Perienne 3a1a4 ¢ MCMOJIB30BaHUEM TEOPEM O
TPEYroJbHUKAX, COOTHOIIEHUH B MPSMOYTOJIBHBIX
TpeYroJabHUKax, (PakTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3aau ¢ UCMoJIb30BaHUEM TPATyCHOM MepHhI yria
Pemenue 3amay ¢ ucnosb3oBaHueM (DaKTOB, CBS3aHHBIX C
OKpYXHOCTSIMU. Pemenue 3a1ay Ha U3MepEHUs Ha TUIOCKOCTH,
BBIYHCIICHUS IJIMH | MJIONIA/IeH.

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

CamocrosiTesibHast padora
BBINOJIHUTE TPEHUHT 10 PEHICHUIO 3a/1a4

11




IIpakTuyeckas padora

JlabopaTopHasi paGora

HpaKTI/I‘leCKaﬂ noAroToBKa

IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE

24

Conep:xxanue yueOHOro Marepuaja

20

T1P6 02, IIP6 03, [TPy 02

Harnsanas crepeomerpust. [Ipusma, napamienenunes,
MUpaMUIa, TETPAIIP.

OcHOBHBIE TIOHITHSI TEOMETPUHU B IPOCTPAHCTBE. AKCHOMBI
CTEPEOMETPUH U CJICCTBUS U3 HUX.

[TocTpoeHne ceyeHnit MHOTOTPAaHHUKOB METOJOM CIIEJIOB.
LenTpanbHoe nmpoektupoBanue. [loctpoenue ceuennit
MHOTOTPaHHUKOB METOJIOM MPOEKIIHIA.

CkpenruBaroiuecs npsiMble B IPOCTPAHCTBE. YTOJI MEXIY
HHAMM.

TeopeMbl 0 mapaJIIENTbHOCTH NPSIMBIX U TJIOCKOCTEHN B
npoctpaHcTse. [lapamiensHoe TPOEKTUPOBAHNUE U
nzobpaxenue guryp. IlepneHaAuKyIIpHOCTS IPSIMON U
II0CKOCTH. OpTOrOoHaNBHOE

npoektupoBanue. Haknonusle u npoekuuu. Teopema o Tpex
MEepHIEHIUKYIIApaXx.

Paccrosnus mexay ¢urypamu B mpoctpancTse. OOmumii
MEePIEHIUKYIISAP JBYX CKPEIIUBAIOUIUXCS NPSIMBIX.

Vsl B npocTtpanctie. [leprieHIuKynsipHbIe MIIOCKOCTH.

JIP 06, JIP 07, JIP 08
MP 02, MP 04, MP 05, MP 08

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

CamocrosiTesibHas padoTa

[MoarotoButk pedepar mo Teme « [lapannensHoe
MIPOEKTUPOBAHUE U €0 CBOMCTBA»

Pemnts 3apaun o reme «llepneHauKynsp M HaKIOHHas»

12

12




IIpakTnueckas padora

Ne8 B3zanmHOE pacnosioxeHne NpsMbIX U
IJIOCKOCTEN B IPOCTPAHCTBE

No9 «IlocTpoeHue u pacyeT napaaieacrnunear»

JlabopaTopHas paéora

HpaKTI/I‘leCKaﬂ MnoJAroToBKa

Pa3znesn 6 KoopamHaTbl 1 BeKTOpPBI U B IPOCTPAHCTBE

18

Conepxxanue yueOHOro Marepuaja

15

T1P6 08, [IPy 02
JIP 06, JIP 07, JIP 08

Bexrops! 1 koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE
BEKTOPa Ha YKMCI0. YOI Mexay Bekropamu. CKallsipHOe
IIPOU3BEJICHUE.

VYpaBHeHue m1ockocTu. opmysna pacCTOSIHUSA MEXIY
TOUKaMu. YpaBHeHUE chepbl. Jeudicenus 6 npocmpancmee:
napannenbHblil NEPEeHOC, CUMMEMPUS. OMHOCUMETLHO NIOCKOCIU,
YEHMPATIbHASL CUMMEMPUSL

MP 02, MP 04, MP 05, MP 08
OK 01,0K 02,0K 03, OK 04, OK 05

IIpakTuyeckas padora

Ne10 Bekropsl. [elicTBUs ¢ BEKTOpaMu
Nell Ilpocrelimue 3aga4r B KOOpAUHATAX )
No12 Ckansippoe npou3BeicHUE BEKTOPOB»

CamocTosiTesibHasi padora

CocTaBuTh BOIPOCHI 10 TeMe «BeKkTopbI»

BbInoHUTE JOMAIIHIO KOHTPOJIBHYIO padboTy «BekTopbi»
Pedepar «lIpsmoyronpHas cuctema KOOpAUHAT B
MIPOCTPAHCTBE.

JlaGoparopHnas padora

IlpakTH4yeckasi MOArOTOBKA

Pazgen 7 OcHoBbl TpUroHoMeTpun. Tpuronomerpuueckue pyHkuuu

54

13




T1PG 03, I1P6 04, TPy 01, TPy 02

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

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

Tpuronomer | CopeprxaHue yd4eOHOIro MaTepuasa 11
pudecKue
bopmyst Panuannast mepa yriia, TpUroHOMETpUYECKasi OKPY>KHOCTb.
Tpuronomerpudeckne GyHKINUU YUCEN U YII10B. DOpMyITBI
MPUBEJICHHS, CIIOKEHUS] TPUTOHOMETPHYECKUX (PYHKINH,
(hopMyIBI IBOMHOTO ¥ MOJIOBUHHOTO apTyMEHTA.
[IpeoOpazoBaHue CyMMBI, pa3HOCTH B POU3BEICHNE
TPUTOHOMETPUUECKUX (PYHKINNA, 1 HA000POT.
CamocrosiTesbHast pabora 7
CooOuienne «McTopus co3anust TPUrOHOMETPUNY
[IpakTnueckas padora «OCHOBHbIE TPUTOHOMETPHUECKUE
TokJiecTBa. DOPMYIIbI IPUBECHUS)
IIpakTuueckas padora 3
Nel3 OcHOBHBIE TPUTOHOMETPUUYECKHE TOKIECTBA
Nel4 @opmynsl JBOMHOrO aprymeHTa
Nol5 @opmynsl mpuBeneHUsS
JlaGoparopHas padora -
IIpakTHYeckas MOAroTOBKA -
Tpuronomer | Conepskanue yueGHOTro MaTepuasia 14
puueckue
YpaBHEHUS U
HEpaBEHCTBA
Tpuronomerpuueckue ypaBHeHus. OHOPOJHbIE
TPUTOHOMETPUYECKHE ypaBHEHUs. Perenue npoctedmmx
TPUTOHOMETPUUYECKUX HepaBeHCTB. IIpocreiimue cucteMbl
TPUTOHOMETPUUYECKUX YPABHEHUH.
CamocrosiTesibHas padoTa 8
TpeHUHT 0 peneHno TPUrOHOMETPUYECKUX YPaBHEHHH
IIpakTnuyeckas padora 2

Nel6 IlpocTeiiine TPUrOHOMETPUYECKUE YPABHEHHUS
Nel7 TpuronHomerpuieckre ypaBHEHUs , CBOJISAIINE K

14




KBaJpPaTHOMY

JlabopaTopHas padora

HpaKTI/I‘leCKaﬂ noAroToBKa

Tpuronomer | CopepxaHue y41eOHOro MaTepuaJia 23
pUvecKHe Hynu ¢pyHKImMm, MpoMeXyTKH 3HAKOTIOCTOSIHCTBA,
GbyHKIUH.. MOHOTOHHOCTh. HanboupIliee 1 HanMeHbIIIee 3HAaUCHUE
¢bysakun. [Tepuoanyeckue GyHKIMHA U HAUMEHBIIAN TIEPHO.
UernHsie u HeueTHbIe QyHKIH. [IpeoOpazoBanus rpadukoB
(YHKIWI: CIBUT, YMHOKEHHE Ha YMCIIO, OTPAKECHUE
OTHOCHUTEIILHO KOOPJIMHATHBIX Ocel. TpHuroHoMmerpudeckue
(GYHKLUM 9HUCIIOBOrO apryMenTa Yy =C0SX, Y =SinX,
y=1g X, y =ctg x. CpoiicTBa u rpadpuxu
TPUTOHOMETPHUCCKUX (PYHKITHIA.
OO6paTHble TpUrOHOMETpHUUYecKUe (QYHKIMH, UX TJIaBHbIE
3HAYEHUs, CBOUCTBA U rpaUKu.
CamocrosiTesibHasi paboTa 12
- BemosiHuTh rpadudeckyro padboTy
« IToctpoenune rpadmKoB paznuyHBIX (QYHKIHUHA C
MOMOIIBI0 TIPeoOpa3zoBaHUil
IIpakTHyeckasi padoTa 1
Nel8 CroiicTBa u rpadyiku cHHyca, KOCMHYCa, TAaHTeHCA U
KOTaHTeHCa.
JlaGoparopHnasi padora -
IlpakTH4yeckasi MOATOTOBKA -
Paznen 8 MHOrorpaHHMKHU M TeJla BpallleHUs 40
Mnuororpann | CoaepskaHue y4eGHOro MaTepuasa 16
UKH

Bunabl MHOTOrpaHHHKOB. .

IIpaBunbHbIe MHOTOrpaHHUKU. [Ipu3ma. Ilapamienenunesn.
CaoiictBa napauienenunena. IIpsMoyroapHelii
napajuienenunes. HakaoHHbIe TIPU3MBL.

TIP6 02, TIP6 03, 16 06, ITPy 02, ITPy 03, [TPy 04
JIP 05, JIP 07, JIP 13
MP 01, MP 02, MP 09

15




[Mupamuna. Buasl nupamu. DneMeHThl IPaBUIIbHON
nupamubl. [IupaMusl ¢ paBHOHAKIOHEHHBIMU peOpamMu 1
IPaHsAMU, UX OCHOBHBIE CBOMCTBA.

[Inomany moBepxXHOCTEH MHOTOTPAaHHUKOB. Y CEUEHHAs
nupamuaa. Ilonstre o6bema. O6beMbl MHOTOTPAaHHUKOB

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

CamocrosiTesibHas padoTa 10

BpInosHUTE MOJEND.

CocTtaBUThH KPOCCBOPI.

CoznaTh npe3eHTanuo « MHOrorpaHHUKHA B MOEH

npodeccun»

IMpakTuyeckasi pagora 4

Neo 19 TlocTpoenue u pacyeT IO MHOTOTPAHHUKOB

Ne 20 IMocTpoenue u pacuer 00beMa MHOTOTPAHHUKOB

JlabopaTopHas pa6ora -

IIpakTHYeckas MOAroTOBKA -
Tena u Conep:xaHue yueOHOro MaTepuaja 16 ITP6 02, TTP6 03, T1b 06, ITPy 02, ITPy 03, ITPy 04
MOBEPXHOCTH | Tena BpalieHus: IMWIHHAP, KOHYC, map u cepa. CeueHus JIP 05, JIP 07, JIP 13
BpaIeHus IUJIMHIpA, KOHYca U 11apa. [llapoBoit cermeHT, mapoBoii MP 01, MP 02, MP 09

CJIOM, IITapOBOM CEKTOP (KOHYC).

VYcedyeHHas mupaMua U yCEUYCHHBIN KOHYC. OK 01,0K 02,0K 03, OK 04, OK 05

KacarenbHble npsiMble U IIIOCKOCTU. Brincanusie u

onucanuble ceprl. O6beMbl Ten BpaeHus. [lnomanpb

cdepsl. [Lnomans NOBEpXHOCTH HUIMHAPA U KOHYCA.

KoMOuHaImm MHOTOrpaHHUKOB U TEJ BpaleHUSI.

[Tomgo6ue B mpoctpancTe. OTHOLIEHUE 00BEMOB U TUIOIIAIEH

MOBEPXHOCTEN MOJA0OHBIX (UTYD

CamocrositesibHast padora 10

Coobmenne «Mcropust usMepeHHs IIIOIAeH U 00bEMOBY
N3roTtoBnenue Moaenu.
CocraButh KpoccBop «Tena BpalleHHs B HalleH KU3HN»

16




IIpakTnueckas padora

Ne21 TlocTtpoenue u pacyeT IIomMaay NUINHIPA U
KOHYcCa

Ne22 Tloctpoenue u pacuet o0beMa HWIMHAPA U
KOHYcCa

JlabopaTopHnas pa6ora

HpaKTI/I‘IeCKaﬂ MnoAroToBKa

Pa3zgen 9

IIpousBoaHas U €€ NpUMEHEeHUue

34

Conepxxanue yueOHOro Marepuaja

32

[TonsiTue npenena ynkuuu B Touke. HenpepsiBHOCTD
(GyHKIMH.

Huddepenunpyemocts Gpynkuuu. [IponsBoaHas GpyHKunM B
touke. KacarenbHas k rpapuky GpyHkuuu. ['eometpudeckuii u
(bu3uvecKkuii cMbIC MPOU3BOIHOM. [Ipon3BoTHEIE
anemeHTapHbIX GyHKIUH. [IpaBuna muddepennupoBanus.
Bropas npou3BoHas, ee reoMeTpUIECKUi U (U3UIECKHUI
CMBICII.

Touku 3xcTpemMyMa (MaKCUMyMa 1 MUHUMYMa).
HccnenoBanue sneMeHTapHbIX GYHKIHMM Ha TOUKH
JKCTpeMyMa, HauOoJIbllIee U HAUMEHBIIIee 3HAUCHUE C
MTOMOIIBIO0 TPOU3BOIHOM.

T1P6 01, I[1PG 05, [IPy 02, [IPy 03, [IPy 04
JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09

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

CamocTrosiTesqibHass padora

Boinonnuts Tect «IIpousBoanas»

CocTaBuTh TaONHILY MPOU3BOIHBIX

CoctaBuTh KpoccBop/ 1o Teme «I[IpousBogHasy

17

IIpakTHyeckas padora

Ne23 TlpaBuna nuddepenupoBanus

Ne24 ViccnenoBanne GyHKIMI HAa MOHOTOHHOCTh. OTBICKaHUE
TOYEK IKCTPEMYyMay

JlabopaTopnasi pabora

IIpakTHYeckas MOAroTOBKA

17




Paznen 10

IlepBooOpa3Hasi M €€ NIpUMeHEHHE

24

Conepxxanue yueOHOro Marepuasa

22

[lepBooOpasnas. HeonpeaeneHHblil nHTETpas.
[TepBooOpa3nbie neMeHTapHbIX (QyHKIMHA. [Tnomanb
KpuBOJMHENWHOH Tpanenuu. @opmyna Hetotona-JleiiOHuna.
OnpeneneHHblil HHTErpai

I1P6 01, IIP6 05, [1Py 02, [1Py 03, [Py 04
JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09

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

CamocrosiTenbHasi padoTa

CocTaBuTh TaONUIly U BBIYYUTHh (OPMYIIBI IEPBOOOPA3HBIX
(byHKIMH.

Bremonaute TectT. «IlepBooOpaznas»

Tpenunr no pemenuto 3aaa4 «Berarcnenue miomazaei uryp
C TIOMOIIIbIO MHTETpajIay

12

IIpakTnueckas padora
Ne25 Tpwm mpaBriTa HaXOKICHUS IEPBOOOPA3HON
Ne26 ®opmyna Herorona- Jleitbuuia

JlaboparopHnas padora

IIpakTHYeckas MOAroTOBKA

Pa3pen 11

JIeMEHTbI KOMOMHATOPUKH, CTATHCTHKH

U TCOPUHU BEPOATHOCTEH

14

Conep:xanue y4ye0OHOro MmaTepuasa

14

TIP6 07, IIPG 08, IIPy 02, IIPy 03, 1Py 05

OCHOBHBIE TIOHSATUSI KOMOMHATOPUKHU

CoObITHE, BEpOSITHOCTH COOBITHS

CrnosxeHre 1 yMHOKEHUE BEPOATHOCTEN

JIMcKpeTHas cilyyaiiHas BeJIMUUHA, 3aKOH €€ pacipeieICHuUs

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

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

CamocrositesibHast padora
ITonroroButk cooOmmenue «Mcropus NporCcX0okKAeHUS TEOPUU
BEPOSITHOCTHY

18




Pemnte 3anaun Ha Temy: Teopust BEpOSATHOCTH

IIpakTuyeckas padora

JlabopaTopHas pa6ora

HpaKTI/I‘leCKaﬂ MnoAroToBKa

Pa3zgen 12

YpaBHeHHS M HEPABEHCTBA

38

YpaBHeHuit

Conepxxanue yueOHOro Marepuaja

17

T1P6 01, [IP6 04, [TPy 02
JIP 07, JIP 09, JIP 10

I'pacdmueckuii meton perienust ypaBHeHui. Pernienne
YPAaBHEHUHN COJAEpKAIIUX IEPEMEHHYIO IO 3HAKOM MOJYJIS.
CucreMbl IOKa3aTeIbHbIX, JOTAPUPMUUECKUX U
MPPALMOHAIIBHBIX YPABHEHUMN. Y PaBHEHUs, CUCTEMBI
YPAaBHEHUH € ITapaMeTpamu.

MP 01, MP 02, MP 04

OK01,0K 02, OK 03, OK 04,0K09

CamocrosiTesibHas padora
Tpenunr: «PenieHne ypaBHEHUI

IIpakTHyeckas padora

Ne 27 O6mre MeToIbI  pelIeHU ypaBHEHUM

Ne28 Ucnonp3oBanue CBOUCTB ¥ rpadukoB (DYHKIMHA 7151
pelLIeHNs] ypaBHEHUI

JlaGoparopHas padora

IIpakTHYeckas MOAroToOBKAa

Hepapencrtpa

Conep:xanue y4yeOHOro MmaTepuasa

18

I'paduaeckuit MmeTos perieHUs: HepaBeHCTB. Pemenne

HCEPABCHCTB COACPIKAIIUX IICPEMCHHYIO 11O 3HAKOM MOIYJIA.

Cucremsl IIOKa3aTCJIbHbIX, J'IOl"apI/I(l)MI/I‘leCKI/IX n
HppauoOHaJIbHbIX HCPABCHCTB. Merton HHTCPBAJIOB IJIA
peuICHrA HEPAaBCHCTB.

T1P6 01, TIP6 04, ITPy 02
JIP 07, JIP 09, JIP 10
MP 01, MP 02, MP 04

CamocrositesibHast padora
Tpenunr: «PeneHune HepaBEHCTBY

10

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

19




IIpakTuueckas padora
Ne29 OcHoBHBIE TPUEMBI pPELICHNST HEPABEHCTB.

JlabopaTopHasi pabora

HpaKTI/I‘IeCKaﬂ MnoAroToBKa

Bcero

507

20




2.3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU
JAEATEJIBHOCTHU CTYAEHTOB

Conepxxanue
oOyueHus

Koi-
BO
4acoB

XapakTeprucTuKa OCHOBHBIX BUJIOB JAEATEILHOCTU CTYAEHTOB (Ha YypOBHE
y4eOHBIX JIEHCTBUI)

Paznen 1
IToBTOpEHUE

18

Pemrenne 3aa4 ¢ nCIOJIB30BaHUEM CBOMCTB YMCEI U CUCTEM CUUCIICHUS,
JIETMMOCTH, JI0JIEN U YacTe, MPOLEHTOB, MOyJIel yncen. Pemenne
3a71a4 C UCIOJIb30BAaHUEM CBOMCTB CTENIEHEW U KOPHEN, MHOTOYJICHOB,
npeoOpa3oBaHUil MHOTOUJIEHOB U APOOHO-pAllMOHATIBHBIX BBIPAXKEHUH.
Monynb uncia v ero cBoicTBa. Pemienue 3a1a4 Ha IBUKEHHUE U
COBMECTHYIO pabOTY, CMECH U CIUIaBbI C IOMOIIBIO TUHEHHBIX,
KBaJIpaTHBIX U APOOHO-PALIMOHAIBHBIX YPaBHEHUI U UX CHCTEM.
Pemrenne 3a1a4 ¢ MOMOIIBIO YHCIIOBBIX HEPABEHCTB U CHCTEM
HEPaBEHCTB C O/IHOM MepeMEeHHOM, C MPUMEHEHUEM U300paXKeHUs
YHCIIOBBIX IPOMEXKYTKOB. Pelienne 3a7au ¢ UCTOIb30BaHUEM YHCIOBBIX
¢byHkumii 1 ux rpadukos. Mcnosnb3oBaHue CBOMCTB U rpaduKoB
JUHENHBIX U KBaJIpaTUYHBIX (QYHKIIHM, 0OpaTHON IPONOPLHUOHAIBHOCTH

u yakmum Y = \/; . I'padmyeckoe penieHrne ypaBHEHU 1 HEPABEHCTB.
Hcnons3oBanue oneparuii HaJ MHOKECTBAMH M BHICKa3bIBAHHUSIMH.
Hcnons30BaHme HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM MIEPEMEHHOM,
YHCIIOBBIX IPOMEXYTKOB, X OOBEAUMHEHUN U TIEpeCeUeHU.
[IpumeHeHue npu peneHruy 3a1a4 CBOUCTB apru(hMETHIECKON 1
T€OMETPHUYECKOM MPOTPECCU, CYMMHUPOBAHMS OCCKOHEUHOMN CXOATIIEHCS
r€OMETPUYECKON POTPECCHH.

Pasnen 2
CreneHu v KOpHHU.
Crenennas GyHKIHMS.

20

O3HaKOMJICHHE C TIOHITUEM CTEIIEHHU C NEHCTBUTEIBHEBIM IOKa3aTeIeM,
CBOMCTBA CTCIICHH. 3HAaHHUE CBOMCTB cTereHer,. Haxoxnenne 3sHadeHmni
CTEIEHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTRA.
Brinmonnenue npeoOpa3zoBaHuii BRIpaXKEHHH, MpUMeHeHne Gpopmyi,
CBSI3aHHBIX CO CBOMCTBAMM CTEIEHEW U KOPHEM.

O3HakOMJIEHHUE C ONIPEACIICHUEM CTETICHHOW (PyHKIHEH, rpaduku

G YHKITUH.

Haxosxnenue o6mactu onpeneneHus u 00JacTH 3HaYCHUH (PyHKITMH

Pasnen 3
JlokazarenpHas

byHKIHSA

20

O3HakoMJIeHHE C IOHITHEM MOKa3aTelbHOU (DYHKIIUU
Pemenune uppanroHalbHBIX ypaBHEHHUI.
Pemenue npocrelmmx , MmokazareabHbIX, ypaBHEHUN U HEPABEHCTBA.

Pasnen 4
Jlorapudmuueckas

GbyHKIHS

24

O3HakoMmIIeHHE ¢ OHATHEM Jiorapugma, cBoiicTBa iorapudma.
3HaHue CBOMCTB JorapumoB. JlecATHUHBIA 1 HaTypaIbHbIHN Jorapudm

Pemntenne npocredmux gorapupmMUUECKIX ypaBHEHUH U HEPABEHCTBA.
BrimonHenue npeoOpazoBaHUii BEIpaXXEHUH, TpUMEHEHHE GOopMyIT,
CBSI3aHHBIX CO CBOMCTBAaMU JIOTapU(PMOB.

OHpe)leJ'ICHI/IC o0iactu AOITYCTUMBIX 3HAYCHUH HOFapI/I(I)MI/I‘-ICCKOFO
BBIPAKCHUA

OnpeneneHI/Ie o0iactu AOITYCTUMBIX 3HAYCHUH HOFapI/I(I)MI/I‘-IeCKOFO
BBIPAKCHUSA
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O3HakoMIIEHHE ¢ ONpeeNICHHEeM JorapupMuIecKon GyHKIneH

Pa3znen 5
[IpsiMble U TUIOCKOCTH
B IIPOCTPAHCTBE

34

DopMynHpoOBaHUE U MPUBEICHUE JOKA3ATEIbCTB MPU3HAKOB B3aUMHOTO
pacIoIOKEHUs MPSAMBIX U IJIOCKOCTeH. Pacnio3naBanue Ha yepTexax u
MOJIEJISIX PA3IMYHBIX CIIy4aeB B3aUMHOTO PACIIOJIOKEHUS MPSIMBIX U
IUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHUM.

DopMyJIUpOBaHUE ONPEAECIEHUN, IPU3HAKOB U CBOMCTB MapalIeIbHbIX U
NEePHEHANKYISAPHBIX IJIOCKOCTEHN, ABYIPAHHBIX U JIMHEHHBIX YIJIOB.
Brinonnenue nocTpoeHus yrioB MEXAY NPSIMBIMU, PSIMOU U
IUIOCKOCTBIO, MEXTy IUIOCKOCTSMU T10 OIIMCAHMIO U PaclO3HABaHHUE UX Ha
MOJIETISIX.

[IpuMeHeHne MpU3HAKOB U CBOMCTB PACTIONOKEHUS TIPSIMBIX U
IJIOCKOCTEN MPYU PEIICHUH 3a4a4.

N300pakenne Ha pUCyHKax U KOHCTPYUPOBAHHUE Ha MOJIEIISAX
NEePIEHANKYISIPOB U HAKIIOHHBIX K TUIOCKOCTH, TIPSIMBIX, TTApAJIJICIbHBIX
MJIOCKOCTEH, YTII0OB MEXKTy MPSIMOM U TIJIOCKOCTHhIO M1 000CHOBAHUE
MOCTPOEHUS.

Pemenne 3a1a4 Ha BEIYMCIICHUE TE€OMETPUUECKUX BeUUnH. OnMChIBaHNE
pPAcCTOSTHUS OT TOYKH JI0 TUIOCKOCTH, OT MIPSIMO¥ JI0 TIIIOCKOCTH, MEXKTY
TJIOCKOCTSIMU, MEXKIY CKPEITUBAIOIIMUMHUCS TTPSIMBIMH, MEXTY
MIPOU3BOJLHBIMHU (UTYpaMH B IPOCTPAHCTBE.

DopMyTHpOBaHKE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosTHUSX(TEOpeM CyIeCTBOBaHUs, CBOICTBA). M300pakeHne Ha
yepTexkax U MOJENIX pacCTOSIHUS K 000CHOBAHHE CBOUX CYXKICHHIA.
OnpeneneHre U BEIYUCIEHUE PACCTOSHUM B MpocTpaHcTBe. [IpuMenenue
dbopMyn U TEOpEM IIITAHUMETPUH AJIsl PELLIeHUs 3a/ay.

O3HakoOMJIEHUE C MOHATHEM NapaUIeIbHOTO POEKTUPOBAHUS U €r0
CBOWCTBAMM.

[Ipumenenue Teopun 1yt 000CHOBAHUS MOCTPOCHUN U BEIYMCIICHHI.
ApPryMEeHTHPOBAHHUE CBOUX CYXIEHUH O B3AUMHOM PaCIOJIOKEHUU
IPOCTPAHCTBEHHBIX (QUTYD

Paznen 6
Koopaunatsl u
BEKTOPBI
B MPOCTPAHCTBE

18

O3HakoMIIeHHE ¢ IOHSATHEM BekTopa. M3ydueHune aexapToBOi CHCTEMBbI
KOOPJMHAT B MMPOCTPAHCTBE, IOCTPOCHHUE M0 3a/JaHHBIM KOOpIHATAM
TOYEK U IJIOCKOCTEH, HaX0XACHUE KOOPAUHAT TOYCK.

Haxoxnaenue ypaBHeHU OKPY>KHOCTH, c(hepsl, MIOCKOCTH. Brruncnenue
pPacCTOSIHUN MEX]Ty TOUKAMH.

N3ydenue cBONCTB BEKTOPHBIX BEJIMYMH, IPABUIT Pa3NI0KEHUs BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUI HAXOXKICHHSI KOOPAWHAT BEKTOpa B
MPOCTPAHCTBE, IPABUII ICUCTBUI C BEKTOPaMH, 33/IaHHBIMU
KOOpJMHATAMH.

[IpumeHeHre Teopuu Ipy PEIIeHUH 3a1a4 Ha IEHCTBUS C BEKTOPaMHU.
N3yuenune ckansgpHOTO MPOU3BEICHUS BEKTOPOB, BEKTOPHOTO YPaBHEHHS
npsIMOM M TUIOCKOCTU. [IpuMeHeHne Teopun pu peleHnu 3a1a4y Ha
JEUCTBUSI C BEKTOPaMH, KOOPAMHATHBIM METO/l, IPUMEHEHHE BEKTOPOB
JUIS BBIYMCIICHUS] BEJIMUUH YTJIOB M PACCTOSIHHIA.

Pazgen 7

OcHOBEHI
TPUTOHOMETPHH.
Tpuronomerpuyeckue

GbyHKITIHI

54

N3ydeHne painaHHOTO METOAA U3MEPEHUS YIIIOB BPAILIEHUS U UX CBA3H C
rpagycHoit Mepoil. M300paxeHne yrioB BpalleHust Ha OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €70 PACIOJIOKEHUEM.

dopmynupoBaHUE ONPEICTCHUNH TPUTOHOMETPUIECKUX (DYHKIMHA JUIs
YIJI0B MIOBOPOTA U OCTPBIX YIJIOB MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHUE UX B3aUMOCBSI3H.

IIpumMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIs
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BBIUMCIICHUS 3HAYCHUN TPUTOHOMETPUIECKUX (DYHKIIHH 110 OJHOM U3 HUX
N3yuenne 0CHOBHBIX (POPMYN TPUTOHOMETPUH: (GOPMYIIBI CIIOKEHUS,
yIBOCHHUS, TIPe0Opa30BaHusi CyYMMbI TPUTOHOMETPHUYECKUX (QYHKIUH

B IIPOU3BEJICHUE U ITPOU3BEICHUS B CYMMY U IIPUMEHEHUE NIPH
BBIYMCIICHUH 3HAYEHUS TPUTOHOMETPUYECKOTIO BBIPAKEHUS U YIIPOILLCHUS
ero.

O3HaKoMJIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY>KHOCTHU Y IIPUMEHEHHE UX JUIsl BBIBOJA (POPMYI IPUBEACHUS
Pemenne o ¢popmynam u TPUTOHOMETPHYECKOMY KPYT'y IIPOCTEHIIINX
TPUTOHOMETPUYECKUX YPABHEHUM.

[TpumeneHne oOMX METOIOB pelIeHHs YypaBHEHUH (TIpHBEIEHUE K
JIMHEHHOMY, KBaJJpaTHOMY, METOJI Pa3JIO’KEHHSI HA MHOKUTEIIH, 3aMEHBI
NEPEMEHHOI) MPH PEIIeHUH TPUTOHOMETPUUYECKUX YPABHEHUH.

YMeHHe 0TMeuaTh Ha Kpyre pemeHns IpoCTEeNIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

O3HakoMJIeHHE C TOHITHEM OOpPaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIHH.
N3ydeHnne onpeneneHnii apkCUHyca, ApKKOCHHYCA, apKTaHI'€HCA YUCIIA,
bopMynupoBaHue UX, N300paKeHNe Ha eAMHUYHONU OKPYKHOCTH,
IIPUMEHEHHE MTPU PEIICHUH YPABHEHUIN

Pa3nen 8
MHoOrorpaHHuky u
KpyTJIbIe Tela

40

Ornrcanne 1 XapaKTePUCTUKA PA3TUIHBIX BU0OB MHOTOTPAHHHUKOB,
MEePEYHCIICHHE UX DJIEMEHTOB U CBOMCTB.

N3o06paxenne MHOTOTPAaHHUKOB M BHITIOJTHEHNE TTOCTPOSHHUS Ha
M300paKEHUSX U MOJIEISIX MHOTOTPAaHHUKOB.

Brluncnenue TMHENHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(MUTYpaLUsIX, apryMEHTUPOBAHHUE CBOUX CYKJICHUU.
XapakTepucTuKa U U300pakeHne CEUCHUs, pa38epmKU MHO20SPAHHUKOS,
BBIYMCIICHHUE TUIOIIAJICH TTOBEPXHOCTEM.

[TocTpoeHne MpoCTEUINX CEUSHUI Ky0a, TPU3MBI, ITUPAMHUIBI.
[Ipumenenue GakToB M CBEACHUHN U3 TIJITAHUMETPHH.

O3HakoMJIeHHE ¢ BUJJaMU CUMMETPHil B POCTPaHCTBE, (POPMYIUPOBAHUE
OIpEEICHUN U CBOMCTB. XapaKTEPUCTUKA CHMMETPHUH Tell

BpalICHUs1 U MHOTOI'PAHHUKOB.

[IpuMeHeHne CBOKMCTB CUMMETPUHU MPU PELLICHUH 3a/1a4.
Hcnonb3oBaHre NpuoOpEeTeHHBIX 3HAHUM JUTsl UCCIeI0BaHUS U
MOJEJIMPOBAHUS HECTIOKHBIX 3a/a4.

N300pakeHne 0OCHOBHBIX MHOTOT'PAaHHUKOB U BBITIOJIHEHUE PUCYHKOB TIO
YCIIOBUSIM 3a]1a4

O3HakoMJIeHHE ¢ BUJIaMU TeJl BpalleHus, JOpMYIHpPOBAHUE UX
OIPENICIICHUN U CBOMCTB.

DopMyIHpPOBAHUE TEOPEM O CEUECHUHU LIapa IJIOCKOCTHIO U INIOCKOCTH,
KacaTeJIbHOH K cdepe.

XapakTepucTuka U u300pakeHHe TN BPalleHUs, UX Pa3BEPTKHU, CEUCHUSI.
Pemienue 3agau Ha NOCTpOEHUE CEUEHUH, BBIUMCICHUE JUIHH,
paccTosiHUM, yrioB, miomaaei. IIpoBenenne noka3aTenbHbIX
pacCy K IeHUU

IIpH PELLICHUH 3a/1ay.

[IpuMeHeHne CBOMCTB CUMMETPHUH MPU PEIICHHUH 33/1a4 Ha Tena
BpallleHUs], KOMOMHAIIUIO TEI.

N300paskeHne 0OCHOBHBIX KPYTIIBIX T U BBIIIOJIHEHUE PUCYHKA 110
YCIIOBHIO 33]1a4H1

Pemenue 3a1a4y Ha BRIYMCIIEHUE TUIOMIACH MIOCKUX QUTYD C
MPUMEHEHHEM COOTBETCTBYIOMUX (popmys v PaKTOB U3 MIIAHUMETPHUH.
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N3yuenne Teopem 0 BHIYMCICHUN 00BEMOB ITPOCTPAHCTBEHHBIX TEI,
pelieHue 3aa4 Ha MpuMeHeHne (JOPMYIT BEIYHCICHUS! 00bEMOB.
Nzyuenne popmyn 11t BBIYMCICHUS TUIOIIAACH MOBEPXHOCTEH
MHOT'OI'PAHHUKOB U TEJl BPALLICHHUSL.

O3HaKOMIIEHHE C METOJIOM BBIUMCIICHUS IJIOLIAIU TOBEPXHOCTHU CEPHI.
Pemrenne 3a1a4 Ha BEIYMCIICHHE ILIOIIAIEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Paznen 9 34 | O3HaKOMIIEHHE C TIOHSATHEM Tpeaena GYHKIMH B TOUKE. HETTPEPHIBHOCTh

[IpousBoHas u eé byHKIUY,

[IPUMEHEHHE maddepenuupyemocts GyHKIuH. [Ipon3BoaHas GyHKIIUN B TOUKE.
Kacarenpnas k rpaduky Gynkmun. ['eomerpuueckuii u Gpusmaeckuii
CMBICJT TTPOU3BOTHOM. BeIuuciieHre mpon3BOIHBIX HJIEMEHTAPHBIX
byHkui. YcBoenue npaBui qudepeHupoBaHus.
O3HaKOMIIEHHEM C TIOHATHEM BTOpas Mpou3BoaHas. M3ydeHue u
dopMynMpoBaHUE €€ MEXaHHYECKOTO U TEOMETPUYECKOTO cMbIcia Touku
IKCTpeMyMa (MakcuMyMa 1 MUHUMYMa). [IpuMeHenne mpou3BoJHOM TSt
UCCIIEIOBAHMS AIIEMEHTAPHBIX (DYHKIMI Ha TOYKH IKCTPEMyMa,
HauOoJIbllIee U HaMEHbIIee 3HAaUCHHE.

Pazmen 10 24 | O3HaKOMJICHHE C TIOHSITHEM WHTETrpasia U IepBOOOPa3HOM.

[TepBooOpa3Has u e€ N3yuenune nmpaBuia BEIYUCICHUS TEPBO0Opa3HO U Teopembl HproToHA—
JletiOHwuIIA.

MIPUMCHCHHE . .
Pemenne 3a1a4 Ha CBSI3b IEPBOOOPA3HOI U €€ TIPOU3BOTHOM,
BBIYMCIICHHE TIEPBOOOPA3HOM JIJIsl JAHHOW (PYHKIIHH.
Pemenue 3a1ay Ha MpUMEHEHHE UHTETpaia JUIsi BHIYUCICHUS
bu3nyecKuX BEITUYMH U TUIOMIaIel

Pasnmen 11 14 | O3HakOMJIEHHE C TIOHATHEM KOMOWHATOPHKH,

DNeMEeHTHI cOOBITHE, BEPOSITHOCTH COOBITHS

KOMOMHATOPHKH, Pemenue 3a1au Ha clio’keHUE U YMHOKEHUE BEPOATHOCTEH, Ha

CTaTUCTUKH U TEOPUU HaXO0XJIeHUE

BEPOSITHOCTEH JIMCKPETHOM CITy4alHOM BEJIMYUHBI, 3aKOH €€ pacrpeaeicHus

Paznen 12 38 | Pemenue panoHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX U

YpaBHeHus u

HCPABCHCTBA

TPUTOHOMETPUYECKHX YPABHEHUH H CUCTEM.

Hcnonp30BaHne CBOMCTB U TpaduKoB (DYHKIUN JJIs1 pEHICHUS
ypaBHeHHI. [IoBTOpEeHHE OCHOBHBIX TPUEMOB PEIICHUS CUCTEM.
YpaBHEHUS, CUCTEMbI YPAaBHEHHIA C ITapaMeTpaMu

Penienue ypaBHeHMIT ¢ MPUMEHEHUEM BCEX MPUEMOB (Pa3jioKEeHHUs Ha
MHOYUTEIIH, BBEJICHUSI HOBBIX HEU3BECTHBIX, MOJICTAHOBKH,
rpau4ecKoro METo1a).

PenieHue cucrem ypaBHEHHI ¢ IPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.
O3HakoMIIEHHE ¢ OOIIUMH BOIIPOCAMH PEIICHUSI HEPABEHCTB U
UCII0JIb30BaHUE CBOMCTB U rpaduKOB QYHKIIUH P PEIICHUH
HEPABEHCTB.

Pemenne HepaBEHCTB M CHCTEM HEPABEHCTB C MPUMEHEHUEM Pa3TUYHbIX
croco0oB.
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3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3BOBATE/JIBHON YYEBHOM
NTUCHUIIJINHBI

3.1. MaTepuajnbHO-TeXHHYECKOE o0ecrieYeHme:

JUis peanuzanuy nporpamMMmbl y4eOHOM AUCHUIUIMHBI B HAJIUYUM HMEETCS
yueOHbIi kabuHeT maTtemaTuku. [loMenienue kabuHeTa y10BIETBOPSIET TPEOOBAHUAM
CanurtapHo-3nueMuonornyeckux npasuia U HopmatuBoB (CanlluH 2.4.2 No 178-
02) 1 ocHalIEHO TUIIOBBIM 000PYIOBAaHUEM.

Ob6opynoBanue yueOHOro kabnHeTa U padbo4YuX MeCT Ka0nHeTa:

- IaApTHL;

-CTYJIbS;

- IOCKa C MarHUTHOM MOBEPXHOCTHIO;

- pabouee MECTO MPEeno1aBaTens;

-HarJIsiAHbIe TOCOOUs (Y4eOHUKHU, OTTIOPHBIE KOHCTIEKTHI-TIIIAKAThI, CTEH b, KAPTOUYKH,
pa3aTOYHbIN MaTepuai, KOMIUIEKThI MPAKTHUYECKUX padoT).

- JIOCKa C MarHUTHOM MOBEPXHOCTHIO;

- KOMIUIEKT HM3MEPUTENbHBIX WHCTPYMEHTOB: JIMHEHKa, TPaHCHOPTUP, YTOJbHUK,
HUPKYIIb,

TexHuveckue cpeacrna:

- MYJIbTUMEIUNHBIN ITPOEKTOP;

- KOMIIBIOTED;

- POEKIIMOHHBIN 3KpaH;

- KOJIOHKH.

KoMmiiekT yueOHO—MeTOANYeCKO JOKYMEHTAIIUM:

-paboyas mporpaMmma y4eOHOM TUCHUIUTUHBI «MaTtemMaTruKay

- TEMaTU4ECKOE TJIaHUPOBAHUE;

- METOJIMYECKHUE YKA3aHUs M0 MPAKTHUYECKUM 3aHITHUSIM.

- IporpaMMa M METOJMYECKHE YKa3aHWs MO BHEAYJUTOPHOW CaMOCTOSITEIbHOMU
pabore

CpencrBa KOHTpOJIA:

- KOMIIJIEKT KOHTPOJIBHO — U3MEPUTEIBHBIX MAaTEPUAJIOB 110 AUCLUIUINHE;

- KOMIUIEKT NPaKTUYECKUX paboT;

- KOMIUIEKTBI TECTOB 10 pa3fenaM JUCLUILIUHEL.

Harasaablie nocodus:

—TUTaKaThI, TAOJIHIIBI, CXeMBI, (OTOrpaduu, KAPTOUKH, TOTUIECKUAE CTPYKTYPHI;

3.2. UndopmanuoHHoe obOecredyeHHs peau3aluy MPorpaMmbl

3.2.1 OcHoOBHBIC TIEUATHBIC U3JaHUS

1.Anre6pa u Havyana ananu3a.10-11 k. Anumos . A., Komsirun FO.M. u ap M..:
[Ipocsemenue, 2018r

2.I'eomerpus 10-11 ki : JI.C. Aranacsn, B.®.byty30B u 1p- M.: IIpocBemienue,
2018r
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3.2.2 OCHOBHBIE AJIEKTPOHHBIE U3JAHUS

1. Bcepoccuiickue unaTepHeT-onummuansl. - URL: https://online-olympiad.ru/
(mata obpamenus: 12.07.2021). - TekcT: 37€KTPOHHBIH.

1. Enunas xomnexkuus umdpoBbix oOpa3zoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata ooOpamenus: 08.07.2021). - Tekcrt:
3JIEKTPOHHBIM.

2. Nudopmanmonnas cucrema «EguHoe okHO qocTyna K 00pa3oBaTebHbIM

pecypcamy». - URL: http://window.edu.ru / (nara oopammenus: 02.07.2021). - Tekcr:
3JIEKTPOHHBIM.

3. Hayunas AIEKTPOHHAs oubimoreka (H3B). - URL:
http://www.elibrary.ru (mara oopamenus: 12.07.2021). - TekcT: 371€KTPOHHBIH.

4, OTkpeIThIN KOJUTE K. Matematuka. - URL: https://mathematics.ru/ (nara
obparenus: 08.06.2021). - TekcT: 2M€KTPOHHBIN.

5. [ToBropum wmarematuky. - URL: http://www.mathteachers.narod.ru/
(mata oopamenwus: 12.07.2021). - TekcT: 3IEKTPOHHBIH.

6. CnpaBoyHMK 1O  MareMmMaTuke Juisl  mKoJbHWKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (gata o6pamenus: 12.07.2021). -
TeKCT: PIEKTPOHHBIM.

7. Cpennsis MaTeMaThuuecKas UHTEPHET IIKOJIA. - URL:
http://www.bymath.net / (mara oopamenus: 12.07.2021). - TekcT: 3JEKTPOHHBIH.

8. OenepanpHblii  moptan  «Poccuiickoe  oOpazoBanme». -  URL:
http://www.edu.ru / (mara oopamenus: 02.07.2021). - TekcT: 3JEKTPOHHBIN.

9. denepalbHBIA EHTP HHDOPMAMOHHO-00Pa30BaTEIBHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (nata oopamenus: 01.07.2021). - TekcT: 3JeKTPOHHBIH.

3.2.3 JlonoaHUTEIbHBIC UCTOYHHKHN
1. MopakoBuu A.I'. Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHaimu3a. Yacts 1.
Vueonuk10-11 xi1.-M.,2013
2. Mopakosuu A.I'. Anrebpa u Hadajia MaTeMaTHIeCKoro aHaimsa. Yacts 2.
3agauauk10-11 k1.-M.,2013
3.  Cwmmupnoa .M, CmupaoB B.A T'eometpus 10-11 k1 — Muemo3suna, 2013
4.  KonmoropoB A.H. u np.. 10 (11) k1. — M., 2013.

3.3. Opranuszanus o6pa3oBaTeJIbHOrO Mpouecca

Nzyuenne o06meoOpa3oBaTebHOM YUeOHOW JUCHUIUIMHBI TIPOBOJUTCS HA
MIEPBOM U BTOPOM KYpCE Ha MPOTSIKEHUU 4 CEMECTPOB U 3aBEPIIACTCS SK3aMEHOM.

OCHOBHBIMH ~ METOJaMU  OOYy4YEHHUS SIBISIIOTCS  CIIOBECHBIC, HATJSIHBIC,
PENPOYKTUBHBIE METOABl OO0y4YeHUs, MpakTU4deckas paboTa CTyIEHTOB, METOJ
pOOIEMHOTO O0yUYEHUSI.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

PesynbTaTsl 00yyeHus

(I)OprI H METO/bI
KOHTPOJIA H OLICHKHA

pe3yJabTaToB 00y4eHH sl

JInuHOCTHBIE:

CpPEACTBE MOJEIUPOBAHUA SBJICHHUI W IMPOLECCOB, UACIX M METOJax
MaTEMaTHUKHU,

-IIOHMMAHUC 3HAYUMOCTU MATCMATUKU I HAYYHO-TCXHHUYCCKOI'O
nporpecca,

chOpMUPOBAHHOCTh OTHOIIEHUSI K MaTeMaTHKe Kak K 4YacTu
00111eYeI0BEUECKON KyJIbTYPhl Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS
MaTEeMaTUKH, YBOJIIOIIEH MaTeMaTHICCKUX HUICH;

-paSBI/ITI/Ie JIOTHYECCKOT O MbIIIJICHU A, HpOCTpaHCTBeHHOFO
B006pa)KeHI/I$I, aHFOpHTMquCKOfI Ky.]'IBTypI)I, KpI/ITI/I‘-IHOCTI/I MBIIIJICHU A
Ha ypOBHE, HeoOXomuMoM Ui Oyaymeld mpodeccrnoHaIbHON
NEeSTETFHOCTH, JIJIS1 TIPOJIOJDKEHUS 00pa30BaHus U caM000Opa30BaHMUs;

-OBJIaJICHHE MaTeMaTH4YEeCKUMHU 3HAHUSAMHU u YMEHUSIMH,
HEOOXOMMBIMH B TOBCEIHEBHOM >KU3HHU, JUIS OCBOCHHUS CMEXKHBIX
€CTECTBEHHOHAYYHBIX IJUCHMIUIUH U JUCHUIUIMH Mpo¢eCCHOHATBHOTO
UKJIA, JJI1 TIOJIydeHUs OOpa3oBaHUs B 00JIaCTAX, HE TPeOyIOIUX
YTIIyOJICHHOW MaTeMaTH4eCKOU MOJATOTOBKH,

-TOTOBHOCTh M  CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIE
caMo00pa3oBaHHI0, Ha MPOTSHKEHUH BCEH JKU3HHM; CO3HATEIBHOE
OTHOIIEHHE K HENPEPHIBHOMY OOPAa30BaHMIO KaK YCIOBHUIO YCIIEUIHOM
npodeccruoHalbHOM 1 00LIECTBEHHOU JESITENbHOCTH;

-TOTOBHOCTL M CIHOCOOHOCTh K CaMOCTOSTEILHOM TBOpquKOﬁ u
OTBETCTBECHHOM JCATCIIBHOCTH,

-I'OTOBHOCTb K KOJIJIGKTHBHOM pa60Te, COTPYAHHUYICCTBY CcOo
CBCPCTHHUKaMU B 06pa30BaTeJ'IBHOI71, 06I_HGCTBCHHO HOH@SHOﬁ, yqe6Ho-
HCCHGHOB&TCHLCKOﬁ, HpOCKTHOﬁ U JPpYyIrux BUJax ACATCIIbHOCTH,

-OTHOILIEHHE K MPO(EeCCHOHAIBHON AEITeIbHOCTH KaK BO3MOXKHOCTH
y4acTHSi B pEIICHHHM JHYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MTPOOIIEM;

Ilegaroruueckoe
HaOJIFOIEHE

MeranpeaMeTrHsble:
YMEHHE CaMOCTOSATEIBHO ONPEAEIIATh LEIH AEATENBHOCTH U COCTaBIATh | OLlEHKa BBINOIHEHHUS
IIJIaHBI NEATENbHOCTH; CaMOCTOATEIIEHO OCYLIECTBIIATh, | UHAUBUAYAIbHBIX

KOHTPOJIMPOBATL U KOPPCKTUPOBATH ACATCIBHOCTH, MCIIOJbB30BATH BCC
BO3MOKHBIC PECYpPChbl A JOCTUKCHHUA TIOCTABJICHHBIX neiae u
pcain3aliu IJIaHOB ACATCIILHOCTH, BBI6I/IpaTL YCIICHIHBIC CTPATCTHUU B

3a11aH1/1171, MPAKTUYCCKUX

pador.
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PA3JIMYHBIX CUTyallUAX;

-yMEHUE NPOAYKTUBHO OOIIAThCS M B3aMMOJEHCTBOBATH B IPOLIECCE
COBMECTHOM JESITEIBbHOCTH, YYUTHIBaTh MO3UIMM JIPYIMX YYaCTHHUKOB
JeaTeNbHOCTH, Y3PPEKTUBHO pa3pemaTb KOHPIUKTHL;

-BJIaJICHUE HaBBIKAMU IIO3HABATEJIbHOM, y4E€OHO-UCCIIEI0BATEIbCKON U
MPOEKTHOW  JEATENBHOCTH, HAaBBIKAMHU  paspeuleHus  mpooiiem;
CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITENILHOMY MOWMCKY METOJIOB
pelicHrA MPAaKTUYCCKUX 3ajad, HNPUMCHCHHIO Pa3JIMYHbBIX MCTOIOB
MO3HAHUS;

-TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENIbHON HH(POPMAIMOHHO-
MM03HABATEIbHON JIESTEIILHOCTH, BKIIOUas YMEHHE OPUEHTHUPOBATHCS B
pa3IMYHbIX HCTOYHUKAX HMHQPOpMalMM, KPUTUYECKU OLIEHUBATh U
UHTEPIPETUPOBAT, MHPOPMALUIO, TOJYyYaeMYI0 M3  Pa3IUYHBIX
HCTOYHUKOB;

-BJIAACHUC A3BIKOBBIMU CPCACTBAMU: YMCHHE ACHO, JIOTUYHO W TOYHO
Hu3jlaratb CBOIO TOYKY 3PCHUS, HCIIOJIE30BAaTh aJICKBATHBLIC A3BIKOBBLIC
CpEnCTBa;

-BJIQJICHHE HaBBIKAMHU TIO3HABAaTEIbHON peQIEKCHU KaK OCO3HAHHS
COBEpIIAEMbIX ACUCTBUN U MBICIUTEIbHBIX IIPOLECCOB, UX PE3YIbTATOB
U OCHOBaHMi, TpaHMI] CBOErO0 3HAHUS U HE3HAHUS, HOBBIX
MO03HABATENIbHBIX 3a/1a4 U CPENICTB I UX TOCTHKEHHUS;
-[eJIeyCTPEMJIEHHOCTh B~ TIOMCKaxX M MPUHITHM  PELIEHUH,
COOOpa3UTENbHOCTh W HWHTYWLHUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
Mpe/ICTaBICHU; CIOCOOHOCTh BOCIPUHMMATh KPacoTy M TapMOHHIO
MUpa;

IIpenmeTtHbIe:

- -C(bOpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ O MaTréMaTHKE KaK 4YaCTHu
MHpOBOﬁ KYJIBTYPbI n MCCTC MaTCMaTHUKHU B COBpeMeHHOﬁ
OHMBUIN3allUH, croco0ax ONMHCaHUA SBJICHMI p€ajibHOIro MHpa Ha
MAaTEMATHYCCKOM A3BIKEC,

-C(l)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ O MaTCMAaTUYCCKHUX ITOHATHAX KaK
BaXXHEHUIIIUX MaTeMaTHUYECKUX MOACTIAX, IIO3BOAIOIIMUX OIIMCBIBATH U
HU3y4daTb Pa3HBIC HNPOUCCChI U SABJICHUSA; ITOHHUMAHUC BO3MOKHOCTU
AKCUOMATHYCCKOT'O MOCTPOCHUSA MATCMATHICCKUX Teopnﬁ;

-BJIAACHUEC MCTOAAMU NOKA3aTCILCTB U AJITOPUTMOB PCUICHUA, YMCHUC
HX IPUMCHATH, MNPOBOAWUTHL JOKA3aTCIILHBIC PACCYXKICHHUA B XOJIC
peuicHud 3a1a4;

-BJIAACHUC CTAHAAPTHBIMU IIpUCMaMH PCHICHUSA pPAlUOHAJIBHBIX U
HPppalluOHAJIbHBIX, TMOKAa3aTCJIbHBIX, CTCIICHHBLIX, TPUTOHOMCTPUUCCKUX
ypaBHeHI/Iﬁ U HCPABCHCTB, HUX CUCTCM; HUCIIOJIb30BAaHHUC TOTOBLIX
KOMIIBIOTCPHBIX MPpOTrpamMM, B TOM YHUCJIC JJId NOUCKA ITyTU PCIICHUA U

YcTHBI onpoc,
TEeCTUPOBaHUE,
TEPMHUHOJIOTUYECKHIA
JTUKTaHT,
WHIUBUAYyaIbHBIE
3aaHusl, pelieHue
3aja4, MPaKTHIECKUe
paboTHl,
WHAUBUAYIBHBIN MPOEKT
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MJUTFOCTPALIMY PELICHUs] YPAaBHEHUIN U HEPABEHCTB;

-COPMUPOBAHHOCTh ~ TPEJACTABICHUNA 00 OCHOBHBIX  IMOHSITHSX
MAaTEMaTUYECKOTO AaHaJdu3a W HUX CBOMCTBAX, BIIAJICHUE YMEHHUEM
XapaKTepU30BaTh MOBEACHUE (PYHKIUN, WCIOJIH30BAHUE IOTYUYCHHBIX
3HAHUM 715 ONUCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

-OCHOBHBIMH  MOHSTHSIMHM O  IUIOCKUX U HPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, UX OCHOBHBIX CBOICTBaX;
-c(hopMHPOBAaHHOCTh YMEHHS PACHO3HABATH I'€OMETPHUYECKUE (UTYPHI
Ha 4yepTexax, MOJENAX U B pealbHOM MHUPE; IPUMEHEHUE HU3Y4YEHHBIX
CBOWCTB TreoMeTpuueckux @uryp #u  Qopmya JUisl  pelieHus
reOMETPUUECKUX 33/1a4 U 33Ja4 C MPAKTUYECKUM COJIEPIKAHUEM;

-chOPMHUPOBAHHOCTh TPEJACTABJICHUN O TIporeccax U SBICHUSX,
MMEIOIINX BEPOSITHOCTHBIN xXapaxrep, CTaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B pEaJbHOM  MHPE, OCHOBHBIX  MOHSTHAX
BJIEMEHTAPHON TEOPUH BEPOATHOCTEN; YMEHHII HaXOAUTh M OIIEHUBATh
BEPOSATHOCTH HACTYIUICHHS COOBITUA B TMPOCTEHIINX MPAKTHICCKUX
CUTYallUsSIX U OCHOBHBIE XapAKTEPUCTUKHU CITYYAHBIX BEJIUYNH;

-BJIaJICHUE HABBIKAMH HCMOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX
MIPOrpaMM IMPH PEIIeHUH 3a]1ay.
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5. MEPOITPUATHA, 3AIITAHUPOBAHHBIE HA IIEPHO/] PEAJIM3AIINA
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI
COI'JIACHO KAJIEHIAPHOMY ILIAHY BOCIIUTATEJIBHOM PABOThHI

Hara Conep:xanue u (popmMbl Mecro Koan1
JeATeJbHOCTH nposenenus | JIP
Cooeporcanue - 0bwas xapakmepucmurka Meponpusimus.
Dopmol: Hanpumep, Y4eOHAs IKCKYPCUs (6UpmyaibHas
9KCKYpCUst), OUCKYCCUsl, NPOEKMHAs CeCCUsl, Y4eOHasl
NpaKmuKa, npouseo0CmeeHHas NPAKMuKd, ypoK-
KoHYepm, 0en08as uepa, cemunap, cmyoeHueckas
KoHghepeHyus u m.o.

09.09- bubnuo-ypok «3HakoMcTBO ¢ OnbmmoreunsiM poHmom» | bubmmoreka | JIP 4

10.09.2022

L.

08.02.23 . | enp pycckodt Hayku. Ilo3mpaBienwe Ha cairte JIP 4
TEXHUKYMa, B COITUAIBHBIX CETIX

12.04.23 . | lenb KocMOHaBTHKU. HMH(popManmoHHbIE KiIacCHBIE JIP 1
4achl B IpyImax

22.08.23 . | Jdenw I'ocynapctBennoro ®mara Poccutickoii denepannn JIP 1

Omnnaita Gid1-M006 B CONMATIBHBIX CETSIX.
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6 .ITPUJIO’KEHUE (Tembl 10K1a10B, pedepaToB, IPOEKTOB)

TeMbl 10KJ1a10B
e JluHelHbIE YpaBHEHUS.
e MaremaTuyeckas CTaTUCTHUKA.
e Teopus BEpOATHOCTH.

e [IpousBoaHbIE U UX PUINYECKUIA CMBICI.

TeMmbl pedepaToB
e Aurebpa ¥ reOMETpHs: CBS3b C APYTUMU HAyKaMH.
e Marematuka B BBIOPAHHOW CIEIHMATBHOCTH: OCOOCHHOCTH W
poOJIEeMbI TPUMECHECHHSI.
e (CucTeMbl TUHCHHBIX YPaBHCHUN: ONIpEIeICHNE, IPUMEHEHUE.
e BekropHas anre6pa: mMprUMEHEHNE Ha TIPAKTHKE.
e [IpuMeHeHnEe MaTEMAaTUIECKUX TOJIOBOJIOMOK, UTP.
e ['paduku pneMeHTapHBIX (PYHKITHA.

e Uurerpanel: onpeneneHue, (QUIMYECKUM CMBICI U CIIOCOOBI
BBIUHCIICHUS.
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YTBEPXJAIO

[ N.0. ®amunus /

« » 20 T.

_ JUCT PETUCTPAIIMA U3SMEHEHUI
PABOYEU NPOI'PAMMBbI OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

(Haumenosanue obueobpaz06amenrbHO20 yuebH020 npeomema)

IO CTIeNHaIbHOCTH / mpodeccuu

(K00 u HaumeHo8aHue cneyuarbHocmu / npogheccuu)

(romx Habopa , popMma oOydeHHs

Ha20 /20 y4eOHbIii roa

B pabouyro mporpammy 00111€00pa3oBaTeabHOr0 y4eOHOTO IpeIMeTa BHOCATCS CIIETYIOLINe

W3MEHEHHUSI:

Howme Howmepa nmuctoB

P Pa3nen paboueil nporpammbl annymu- | OcHOBaHUE IS

u3Me- 3aMEHEeH .
(TyHKT) HOBBIX | POBaHH | BHECEHHS U3MEHEHHI

HEHU -HBIX

q BIX

PaccmoTpeH Ha 3aceiaHuu IpeaMETHOHN (IIUKIOBOM) KOMUCCHH

MPOTOKOJI OT « » 20

r. Ne

(OondicHocmy)

(noonucw)

(1.0. @amunus)
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