MHUHUCTEPCTBO OBPA30BAHUSA U HAYKHU PECITYBJIMKHN
HUHI'YILIETUA

YacTHoe npodeccnoHaIbHOE 00pa3oBaTe/bHOE YUpeKIeHue

«ConuaIbHO-IeJArOrMIeCKHH KOJLIeIK»

e ™)
OOKYMEHT NOAMUCAH
SMEKTPOHHOM NOAMUCHIO YTBEPX/IEHA
Ceptucukat: 01AA3782000DB0249B44E50364C6B46EA6 B COCTaBC O6pa30BaTeHI)HOH HporpaMMLI
Bnapeney: O300OEB MUKAUI MYXTAPOBUY
[Oencteutenen: ¢ 25.05.2023 go 25.08.2024 HeJ:[aFOFI/IquKI/IM COBETOM
. J

ot 22 nronus 2023 r., mpoTokoi Ne 7.

PABOYASA NPOTPAMMA JUCIUIIJINHBI
0OY .04 MATEMATHKA
0 ITpOrpaMMe MOATrOTOBKH crienuanucToB cpennero 3seHa (IITIICC3)
(6a30BO¥ MOJTOTOBKHU)

CrnennajiabHOCTD: 40.02.02 «IIpaBooxpaHUTENBbHASA IEATEINBHOCTD)

Kpaindukanus:

®opma 00y4eHHsi: OYHas, 3a09HAs

Hazpans , 2023



Pabouas nmporpamMma y4eOHO# mucummianHbl «MaTemarukay pa3paboTaHa Ha
ocHoBe DeepaabHOrO TOCYJApPCTBEHHOIO 00pa30BaTENBHOTO CTAaHIApPTa 10
CHEIUAIBHOCTU CpenHero mnpodeccuoHalibHOro obOpaszoBanus (naiee - CIIO)
40.02.02 «ITpaBooxpaHuTeNnbHAsT JEATEIBHOCTHY JJs1  cTyaeHToB YIIOY
«ColManbHO- MeJAaroru4ecKuil KOS

Opranu3zanus-paspadoryux: YactHoe mpodeccuoHanpHoe 00pa3oBaTeIbHOE
yupexaeHue « ColranbHO-eAarornaeckuili KOJIex»

Paspaborumnkm: IlomeBa 3.A. npenogaBarens

PaccMoTrpena m  omoOpena Ha 3acemanuu kKadenpsl FOpucnpyaeHuu
npotokoi1 Ne 07 ot «20» urons 2023 rona.



COJAEP)KAHUE

1. OBIIASI XAPAKTEPUCTHUKA IIPUMEPHOM PABOYEN
MMPOT'PAMMBI YYEBHOU JUCHUATLIAHBI

2. CTPYKTYPA W  COJEP)KAHHE  VYEBHOII
JTUCHUIINHBI

3. YCJIOBUS PEAJTM3AIIMAYYEBHOM JUCHUILIVHBI

4. KOHTPOJIb U OLEHKA PE3YJHBTATOB OCBOEHMSI
YYEBHOM JUCHUILINHBI



1.0BIASA  XAPAKTEPUCTHKA INPUMEPHOH PABOYEW ITPOI'PAMMBI
YYEBHOU JTUCHUIIJIMHBI

1.1. O6aacTh NpuMeHEeHUS MPOrPaMMBbI

Pabouass mporpamMma y4eOHOW JUCHMIUIMHBI SIBISETCS YaCThIO TMPOTPAMMBI IMOATOTOBKH
CIEIMATUCTOB cpenHero 3BeHa B cooTBeTcTBUU ¢ DI'OC cpeanero odmero obpazoBanus, OI'OC
cpenHero mpodeccruoHanbHOro oOpa3oBaHus u Tpoduiss MPodecCHOHATBHOTO 00pa3oBaHUS I10
cnenranbHocTu CI10O 40.02.02 «IIpaBooxpaHuTenbHas AEATEIbHOCThY»

1.2. MecTo NMCHUIUVIMHBI B CTPYKTYpe OCHOBHOI NpogeccuoHaAIbHON 00pa3oBaTeIbLHOM
NporpamMmsbl: o011e00pa30BaTEIbHbIA HUKII.

1.3. Hesm W 3agauMm JAMCHUIUIMHBI — TPeOOBaHUS K pPe3yJbTaTaM OCBOEHHS
AUCHUTIIMHBI

. obecrieyeHrne c(HOPMUPOBAHHOCTH MPEICTABICHUNA O COLHMAIBHBIX, KYJIBTYPHBIX H
HUCTOPUYECKHX (paKTOpax CTAaHOBJICHHS MAaTEMATHKH;

. obecrnieueHue c(hOPMUPOBAHHOCTH JIOTUYECKOTO, QIITOPUTMHUIECKOTO u
MaTeMaTH4YEeCKOTO MBIIIICHUS;

. obecriedeHre C(HOPMUPOBAHHOCTH YMEHHH TIPUMEHSTH TIIOJyYEHHBbIE 3HAHUS MpU
PELICHUH Pa3InYHBIX 337134,

. obecnieueHre CGHOPMUPOBAHHOCTH TMPEACTABICHUH O MaTeMaTHKE Kak 4YacTH

O6H.[€LIGJIOBGLIGCKOI‘/'I KYJbTYPbI, YHUBCPCAJIbBHOM A3BIKC HAYKH, ITO3BOJIAIOIICM OIIMCBIBATH U HU3Y4YaTb
PCAIBHBIC ITPOLCCCHI U ABJICHUA.

B nmporpamMmy BKIIIOYEHO COjAEp)KaHWE, HANpPaBICHHOE Ha (HOPMHUPOBAHHE Y OOYUAIOIIMXCS
KOMITIETEHIHH, HeoOxoauMbIx it kKadecTBeHHOro ocBoenus OITOIT CITO Ha 6a3e 0OCHOBHOTO 001Iero
oOpa3oBaHHMsl C TIONyYE€HHUEM CpeaHero ooOmero oOpa3oBaHUS; MPOrPaMMBI  TOJATOTOBKHU
KBIM(UIIUPOBAHHBIX PAOOYMX, CIIYXKAIIUX; MPOrpaMMbl MOATOTOBKH CIIELUATNCTOB CPEIHErO 3BeHA
(ITIKPC, IIICC3).

OcBoenue cojnepxanusi ydeOHOW aucHUIUIMHBL «MaTematrkay oO0ecreuynBaeT JOCTHIKEHUE
00y4aroIUMHUCS CIEAYIOLUUX pe3)ibmamos.

* TUYHOCMHDBIX

— c(pOpPMHPOBAHHOCTh TPEACTABICHUN O MaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HayKH,
CPEICTBE MOJCINPOBAHMS SIBJIEHUHN U MPOILIECCOB, UIEIX U METO/IaX MaTeMaTUKH;

— TIOHMMaHUE€ 3HAYMMOCTH MAaTEMaTUKH Ui  HAyYHO-TEXHUYECKOro  Iporpecca,
c(OpMHUPOBAHHOCTH OTHOILLIEHUS K MaTEMATHUKE KaK K 4acTH 0OIIeueI0BeYeCcKoi

KYJIBTYpPbI 4epe3 3HAKOMCTBO C UCTOPUEN PAa3BUTHS MAaTEMATHUKH, dBOIIOLUEH MAaTEMAaTHYECKUX
HACH;

— pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS, IPOCTPAHCTBEHHOI'O BOOOpa)KE€HUsI, alrOPUTMUYECKON
KYJIbTYpPbl, KPHTUYHOCTH MBILIUIEHUS HAa YPOBHE, HEOOXOIUMOM JIJIst

Oyay1ei npodeccuoHanbHOM eSTeTbHOCTH, 1J1s TPOIOJDKEHUST 00pa30BaHMs U

caMo00pa30BaHuUs;

— OBIIAJICHHE MATeMAaTUYECKUMHU 3HAHUSIMH U YMEHHUSMH, HEOOXOJMMBIMH B TOBCETHEBHOM
KHU3HU, 17151 OCBOEHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCHUIUIMH U

JUCLHUTUIMH IPO(eCCHOHATBHOTO IMKJIIA, JUI MOJTY4YeHUs: 00pa3oBaHMs B 001acTsX,

He TPeOYIOMUX yriTyOJIeHHOW MaTeMaTHIeCKOU MOATOTOBKH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIe CaMO0Opa30BaHUIO,

Ha MPOTSHKEHUM BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCIIEIIHOM MpOo(hecCHOHATBEHON M 00IIECTBEHHON AEATEIbHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKOM 1 OTBETCTBEHHON

JESTEIILHOCTH;



— TOTOBHOCTb K KOJUIGKTMBHOM paboTe, COTpPYAHHYECTBY CO CBEpCTHHKAaMH B
o0pa3oBaTebHOM, 00IIECTBEHHO TOJIC3HOM, YIEOHO-UCCIIEIOBATEIBCKOM, TPOCKTHON U IPYTrUX BHUIIAX
JeSITeIbHOCTH,

— OTHOIICHUE K MPO(ECCHOHAIBLHOW NEATEIFHOCTH KaK BO3MOKHOCTH y4YacTHs B PEIICHUHU
JIMYHBIX, O6IJ.I€CTBCHHBIX, TOCyJdapCTBCHHBIX, O6H.I€HaI_II/IOHaJIBHBIX HpO6HeM;

* MemanpeomMemHnolx:

— YMEHHE CaMOCTOSITEIbHO ONPEAEIIATH LEIU AESTEIbHOCTH U COCTABIIATH IIJIaHbI

JESTEIbBHOCTH;  CaMOCTOSITEJIBHO ~ OCYIIECTBJISATh, KOHTPOJIMPOBaTH U  KOPPEKTHPOBATbH
NEeSATEIbHOCTh; MCIOJb30BATh BCE BO3MOJKHBIE PECYPCHI I JOCTHXKEHHS MOCTABJICHHBIX LIEJIEH M
peanu3aliy IIaHOB e TeIbHOCTH; BEIOUPATh yCIEIIHbIC

CTPAaTETUU B PA3JINYHBIX CUTYyaIUsX;

— YMEHHE MPOTYKTUBHO OOIATHCS U B3aUMO/IEHCTBOBATh B MPOLIECCE COBMECTHOM

JESATEIbHOCTH, YYMTHIBATh IMO3ULUU JPYTUX YYACTHUKOB JESTENbHOCTH, 3()PEKTUBHO
pa3peraTth KOHQIHUKTHL;

— BJQJICHHE HaBbIKAMHU II03HABATEIbHOW, Y4EOHO-UCCIEAOBATEIbLCKOH M  IMPOEKTHOM
NeSITEIbHOCTH, HAaBbIKAMHU pa3pelieHus Mpo0sieM; CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbBHOMY
MIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 33124, IPUMEHEHHIO Pa3IM4YHbIX METO0B IO3HAHNUS;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITENIbHOW WH(MOPMAIIMOHHO-TIO3HABATEILHON
NesTeNbHOCTH, BKJIIOYAash yMEHHE OPHEHTUPOBATBbCS B Pa3jIMYHbIX MCTOYHHKAX HH(POpMAIHH,
KPUTHUYECKH OLIEHMBAThb M HUHTEPIPETUPOBATh HHPOPMAIUIO, I[OJIyYaeMyl0 U3 Pa3JIMYHBIX
HMCTOYHUKOB;

— BJIQJICHUE SI3bIKOBBIMH CPEACTBAMM: YMEHHE SICHO, JIOTHYHO U TOYHO U3JIarath

CBOIO TOYKY 3pPEHUS, UCII0JIb30BaTh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

— BIIQJICHUE HaBbIKAMH MMO3HABATEIHHOM pe(IeKCUM KaK OCO3HAHUsSI COBEPIIAEMBIX JIEUCTBHI
U MBICTUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB M OCHOBAaHUM, IPAHUI] CBOErO 3HAHUA M HE3HAHMS,
HOBBIX II03HABATEbHBIX 337a4 U CPEACTB JUISIUX

JOCTH>KECHHS;

— LIEJEYCTPEMIIEHHOCTh B IOUCKAaX U MPUHATUYU PELICHUH, COOOPAa3UTENBHOCTD U

UHTYHIIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHUN; CIOCOOHOCTh BOC-

MPUHUMATH KPAaCOTy U FapMOHUIO MUDA;

* NPeOMEemHbIX:

— c(hopMHpPOBAaHHOCTh IMPEICTABICHUN O MaTeMaTHKE KaK YaCTH MHPOBOW KYJIbTYPbl U MECTE
MaTeMaTHUKd B COBPEMEHHOM LMBWIM3ALlMU, CIIOCO0AaX ONUCaHMs SBJICHUHM peaJbHOro MHUpa Ha
MaTEeMaTHUECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTb MPEJACTABICHUA O MaTEeMAaTUYECKUX TMOHATHAX KaK BaXHEUIIMX
MaTeMaTHYeCKUX MOJENAX, MO3BOJISIOIIMX OINUCHIBaTh M H3ydaTh pPa3HbIE IMPOLIECCHl U SBIICHUS;
ITOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTU4YECKOTO MOCTPOCHMSI MATEMaTHUYECKUX TEOPUH;

— BIAJCHME METOJlaMU JO0Ka3aTelIbCTB W aJITOPUTMOB pEIICHUs, YMEHHE HUX INPUMEHSTh,
IIPOBOAMTH JOKA3aTENbHbBIE PACCYKICHHS B XO/€ PEILICHUS 3a/a4;

— BIIaJICHUE CTAHJAPTHBIMU [PHUEMAMU pEIICHUsS PpALNUOHAIBHBIX U HPPALUOHAIBHBIX,
[IOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHMM W HEPAaBEHCTB, HMX CHUCTEM;
HCIOJIb30BAaHNUE TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM YHCJE JUIsl MOUCKA MYTH PELICHUs U
WJUTIOCTPALK PELICHNS YPAaBHEHUIN U HEPABEHCTB;

— c(hopMHPOBAHHOCTH MPEJCTABICHNN 00 OCHOBHBIX MOHATHUSAX MaT€MaTHYECKOTO

aHalM3a W UX CBOMCTBaxX, BIIAJICHHE YMEHUEM XapaKTepH30BaTh IOBEJCHHE (YHKIU,
MCIOJIb30BaHNE TIOTYYEHHBIX 3HAHUH JIJIsl ONMCAHUS U aHaJIN3a peajlbHbIX 3aBUCUMOCTEH;

— BIJIAJIEHUE OCHOBHBIMHM IOHSATHUAMHU O IJIOCKMX U IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, MX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS PAacClO3HABaTh I'€OMETPUUYECKUE
¢burypel Ha uepTexax, MOJENAX M B PEATbHOM MHUpPE; NPUMEHEHHE W3YYEHHBIX CBOMCTB
reoMeTpuyeckux Quryp u Qopmysa JUisl pelieHHs Te€OMEeTPUYECKUX 3a/Jad U 3aJad C MPaKTUYECKUM
COJIEP/KAHUEM;



— c(hOPMHUPOBAHHOCTH MPEICTABICHUI O MPOIECCaX U SBICHUSX, UMEIOMINX BEPOSTHOCTHBIM
XapakTep, CTATUCTUYECKHUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE, OCHOBHBIX MOHSATHAX 3JIEMEHTAPHOMN
TEOPUU BEPOSTHOCTEH; YMEHUN HAXOAWTh WM OICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B
MPOCTEUIINX NPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CIYYalHBIX BEJIUYMH;

— BJIaJICHUE HABBIKAMM HCIIOJb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM MpPU PEIICHUH
3a/1a4.

1.4. PekomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMbl JHCIUIIHHBI:
MaKCHUMaJIbHOW Y4eOHOM Harpy3ku odydvaromierocs 270 gac, B TOM 4ucie:

00s13aTeNIbHOM ayJTUTOPHOM yueOHO# Harpy3ku oOydatomierocs 234 yaca;
CaMOCTOSTENIbHON paboThl oOydarorierocs 36 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI «MaTtemaTHKa
2.1. O6beM yueOHON AUCIUIUIMHBI M BUJIBI y4eOHOM paboThl (ouHast popma)

Bup y4eOHoii paboThI O0BeM B yacax
O0beM 00pa3oBaTeIbHON IPOrpaMMBbl YUeOHOM TMCHMILINHBI 270
O0beM padoThI 00YyYAOIIUXCS BO B3aMMOAEHCTBHY € NMpenoaaBaTeieM 234

B TOM YHCIJIC:

TEOPETHUECKOE 00yUueHne 102
MPAKTHUYECKHUE 3aHATUS 132
CamocrosiTenbpHas paboTa 36
IIpomexyTouHas arrecTanus B GopmMesxsameHa 2 cemecTp

2.1. O6beM yueOHON AMCHUIUIMHBI M BUJIbI y4eOHOM paboThl (3a04Has popma)

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOM M CHMIIIMHbBI 270
O06beM padoThI 00yYAKOIIMXCS BO B3AUMO/IEHCTBHY € NIpenoaaBaTeieM 16

B TOM YHCIJIC:

TeopeTHyecKoe 00ydueHue 8
IIPAKTUYECKHE 3aHITHS 8
CamocrosiTenpHas padboTa 254
IIpome:xyTouHast arrecTanus B GopMesK3ameHa 2 cemecTtp




2.2. TemaTu4ecKMil IJIAH U COEP:KAHME YYEOHOM TUCHMILIMHBI

Mamemamuka

HaumenoBanue pa3aejioB U TEM

Conep:xanue y4eOHOro0 MaTepuaJia, JiaDoparopHbie padoThl M NPaKTHYeCKHe
3aHATHS, CAMOCTOSITE/IbHAS PpadoTa 00y4aloImXxcs

O0BbeM yacoB

Yposens
OCBOEHHUS

1

2

4

Pasnen 1.BBenenue

BBenenune

MaremaTuka B HayKe W NPAKTHYECKOM JedaTeNnbHOCTU. lLlenn u 3amaum u3ydeHus
Matematuku B yupexaeHusx CIIO. [ToBropenue 6a3ucHOTO marepuaia Kypca OCHOBHOM
IIKOJIBI.

1,2

Pasnen 2.Pa3Burne noHATHSA

0 YucJjie

Tema 2.1.
Ilesibie U panoOHAJbLHBIE YHCJIA

Coaep:xaHue y4eOHOIro MaTepuaJa:

I_IeJ'ILIe " pallMOHAJIbHBIC YK CJIA. Brimonnenue apI/I(bMeTI/I‘ICCKI/IX JEUCTBUM.

IIpakTnyeckune 3ansaTus: I[lpuMeHeHune  3aKOHOB apU(PMETHUECKUX IEHCTBHM K
YIPOILEHUIO BBIUKCICHHU. BhIuncienre npoeHToB. YIPOIIeHUEe YUCIOBBIX BBIPAKEHUN
C IEpeMEHHOM (LIETBIX U APOOHBIX) B XOJI€ TOKIECTBEHHBIX MPE0Opa3oBaHUM.

ALY

CamocrosiTesibHas padoTa: BeinoiHeHHE TOMANTHETo 3a1aHus 1o Teme 2.1.

N

Tema 2.2.
JeiicTBUTEIbHBIE YMCJIA

Coaep:xanue y4eOHOIro MaTepuaJia;

N

MHoOXecTBa YHMCEN: HATypalbHBIX, ILEJIbIX, PANMOHAIBHBIX, HPPALUOHAIbHBIX,
JNeUCTBUTENBHBIX. ApupMeTndeckue NeHCTBUS HaJ PAalMOHAIBHBIMU YUCIAMH, 3aKOHBI
apudmernueckux gaevicrBuil. Ilponentsl. [lepemeHHbIE W TOCTOSIHHBIE BEJTUYMHBI.
UYucnoBble BbIpaXEHUS C€ MEpeMEHHON (uenble M JApoOHbIE). YpaBHEHUS, KOPHH
ypaBHEHUs. MHOTOYJIEH; CIIOKEHUE, BBIYUTAHHE, YMHOXXEHHE MHOTOWJIEHOB; CIOCOOBI
pa3oKeHUsT MHOTOWIEHOB HA MHOXUTENIH, (OPMYJbl COKPAIIEHHOTO YMHOXEHHS.
KBanpaTtHble ypaBHEHUS, UX BHJIbI, GOPMYJbl TUCKpUMUHAHTa M KOPHEW KBaJpaTHOTO
ypaBHeHus. KBanpaTHele HepaBeHcTBa. OmpeneneHue U CBOMCTBA JIMHEWHON U
KBaJIpaTUYHON QYHKIIMA.

1,2

IIpakTHyeckne 3aHATHA: PerieHue JIUMHEHHBIX YpPaBHEHHUM, CHUCTEM YPAaBHEHUU U
HepaBeHCTB. [IpuMeHeHue (OpMysn COKpAIIEHHOIO YMHOXKEHHUS K Pa3JIoKEHHUIO
MHOI'OYICHOB Ha MHOXUTENH. Perienre kBaapaTHBIX ypaBHEHUH. Pelenue kBaapaTHBIX
HepaBeHCTB. llocTtpoenune rpadukoB JuMHEHHOM W KBaapaTH4HOM  QyHKIMIL.




[IpeoOpazoBanue anreOpanveckux BBIPAKCHUN. Pemienne mnpukiamgHeix 3amad  c
IIPOU3BOJICTBEHHBIM COJICPKAHUEM.

CamocrosiTesibHas padoTa:BrinoHeHNEe JOMAITHETO 3a/1aHus 10 TeMe 2.2. 2
Boinonnenue wuccnenoBaTelbCKUX MPOEKTOB 1o Temam: «HempepsiBHBIE apoOu»,
«[TpuMeHeHue CI0XXKHBIX MPOIIEHTOB B YKOHOMHUYECKUX PACUETax».
Tema 2.3. Coaep:xaHue y4eOHOro MaTepuaJa: 2
KoMiuiekcHblIe yncia. [lonsiTveE 0 MHHMMBIX M KOMIUIEKCHBIX u4Hciax. ['‘eomerpuueckas wuHTepnperauus | 1
KOMIUIEKCHBIX uncen. Moynb KoMIuiekcHoro yncia. CioxeHue, BBlYMTaHue, YMHOKEHHE 1,2
U JIeJIeHNEe KOMIUIEKCHBIX YHCel, 3a/IaHHBIX B anredpanyeckoit popme.
IpakTnyeckne3aHITHS 1 3
Brinmonnenue neicTBUit Hal KOMIUIEKCHBIMU YHCTaMH.
CamocrosiTesibHas padoTa: 2
Brinonnenue nomaminero 3aganus no teme 2.3.
Tema 2.4. Conep:xanue yueOHOIro MaTepuasa:
Ipubamxennble  BLIMHCICHUS. | TIopgTHe aOCOMIOTHONH M OTHOCHTEIbHON MOIPELIHOCTH. AGCOTIOTHAS MOIPEWHOCT H | 1 1,2
Horpemljocnl NPUOIMKEHHBIX | rhapyia  aGCONIOTHON TOTPEHOCTH TIPHOJIMKEHHBIX 3HAueHHil uuces. BepHble u
SHAYECHUH HUCET. 3Havamue mudpel uncna. OTHOCUTENbHAs IIOTPEIHOCT NPHOIMKEHHOTO 3HAYEHMS
gucna. OKpyrfieHWe M MOTPelIHOCTh OKpyriieHus. JlelcTBus Haa MPHOIMKEHHBIMU
3HAYCHUSIMU YHCEIl C YYETOM T'paHUI] IMOTPEITHOCTeH. Bhraucienus ¢ Hanepesa 3aJaHHON
TOYHOCTHIO. [IpnOIMKEHHbIE BHIUNCIEHUS U PEILICHUS TPUKIIAJHBIX 3a/1a4.
KonTponbnas pabora Nel no teme «Pa3BUTHe NOHITHS O YHCIIE. 3
IpakTnueckuesansTus: [[pubnvkeHHbIC BEIYUCICHUS U PEIICHUS MPUKIAAHBIX 3a1a4. | 3 3
CamocrosiTesibHasspadoTa:BrinonHeHue joMaiiHero 3aaanus no reme 2.4. 2
Paznen 3. ®yukuun u rpaduku 18
| Coaep:xaHue yueOHOro MaTepuaJa: 18




Tema 3.1. 0O0630p OOIIMX TOHITUH. 1 1
DOYyHKUMH U TPaPUKH IIpakTuyeckne 3ansaTusi: Cxema uccinefoBanHuss (GyHKIUU:OO0IaCcTh OINpeneaeHus M | 2 1,2
MHOXKECTBO 3HAYCHMI; Tpapuk (PYHKIUH, TMOCTpOoeHUE TpadUKOB (QYHKIUH, 3aJaHHBIX
Pa3IMYHBIMH CIIOCO0AMU.
[TpeoOpa3zoBanus rpaduKoB. 1 1
IIpakTuyeckune 3aHsTHsi:[lapaysieIbHBII TIEPEHOC, CHUMMETPHS OTHOCHUTEIBHO OCeH | 2 2,3
KOOpJMHAT U CUMMETPHUSl OTHOCHUTEIHHO Hayajla KOOPJMHAT, CHMMETPHUS OTHOCHTEIHHO
MPSIMON y = X, pacTsDKEHUE U C)KaTue BAOJb OCel KOOPAMHAT.
MOHOTOHHOCTb, Y4ETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, IEPUOTUYHOCTD. 2 1,2
[TpoMexyTku BO3pacTaHusl U yObIBaHWS, HauOOJbIIEe U HAMMCHbBINICE 3HAYCHUS, TOUKH | 2 1,2
skcTpemyMa. ['paduyeckas unrepnperanus. [Ipumepsl QyHKIHMOHATBHBIX 3aBUCHUMOCTEH
B PEaIbHBIX NPOIIECccax U SBICHUSIX.
IIpakTnyeckue 3aHATHA: ApudMeTHUECKIE Onepalnuy Haa QyHKIHUIMU. 2 2,3
Crnoxnas ¢pyHkuus (kommo3utyst). [loHsTHE 0 HEMPEPHIBHOCTH (DYHKITHH 1 1,2
IIpakTnyeckue 3ansaTus: [IpuMepsl 3aBUCUMOCTE MeXIy MEPEMEHHBIMU B PEANbHBIX | 3 3
mpoueccax M3 CMexHbIX aucuuiuiMH. Onpenenenue ¢yHkuuil. IloctpoeHne u yreHue
rpadukoB QyHKIUH.
Konrponbnas pabora No2. 2 3
CamocrosiTesbHasa padora:BrinonHenne noMamriero 3aaanus no teme 3.1. 2
PacuetHo-Tpaduueckue paboThI.
WHuBHyanbHBIA TPOEKT ¢ UCTIOIH30BAHNEM HH()OPMAITMOHHBIX TEXHOJIOTHH.
Pa3nen 4. OCHOBBI TPHTOHOMETPHH 32
Conep:xanue yueOHOro MaTepuasia: 2
Tema 4.1. VYrubl ¥ BpamarenbHoe ABMKEHUE. PagquanHoe n3MepeHue yrioB U IyT. 1 1,2
OCHOBHBICTIOHATHUS CuHyc, KOCUHYC, TAaHT€HC, KOTAHT'€HC MPOU3BOJILHOTO yria. Pannannas mepa yria. 1,2
IIpakTnyeckune 3ansATusi: PanuaHHbBIl METOJ M3MepeHUs YIJIOB BpalleHHs] U CBs3b C | 1 3
IpaxyCHO MEpOM.
CamocrosiTeibHasi padora: BrimonHenue gomaiHero 3afganus mno teme 4.1.Pabora co | 2
CIIPAaBOYHOW JIUTEPATYpPOM JIJIsi COCTABJICHHUS TaONHIBI COOTHOIICHWW paguaHHOW |
rpagycHoil Mepsl OCHOBHBIX yrioB. Co3gaHue mpeseHTauuu 1o Teme «Mcropus
CTaHOBJICHUS M Pa3BUTHS TPUTOHOMETPUIY.
Tema 4.2. Conep:kanue y4yeOHOro MaTepuaJa: 2
OcHoBHbIE Tpuronomerpudeckue onepanuu. OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA. 1 1.2




TPUTOHOMETPHYECKHE IIpakTnyeckne 3aHATHA:BBINONHEHNE YNOpa)KHEHUH Ha MPUMEHEHHE OCHOBHBIX | 1 3
TOXKIECTBA TPUTOHOMETPHUECKUX TOXKAECTB.
CamocrosiTesibHas pa6oTa: BeinmonHeHue 1oManiHero 3ajanus no teme 4.2. 2
Tema 4.3. Conep:xaHue yueOHOro MaTepuaJa: 16
IIpeoGpa3zoBanus mnpocredmux | Gopmyisl npuseaeHns. CHHYC, KOCHHYC M TAHTCHC CyMMBI W Pa3HOCTH JIBYX YIJIOB. 2 1
TPUTOHOMETPHYECKHX DopMyIbl TPOU3BEICHUS TPUTOHOMETPHUSCKUX (PYHKITHIA. 1 1,2
BbIPaKeHU IpakTuyeckue 3ansaTusi: opmysibl ABOMHOTO yria. @opMyJsibl HOJOBUHHOTO YIJIA. 3 2,3
@opMynel CyMMBI M Pa3HOCTH TpuroHomerpuueckux ¢ynkuuit. IIpeoOpasoBanue | 1 1,2
TPUTOHOMETPUUECKUX BBIPAKECHHM.
@OyHKIMHN cUHYC U KocuHyc. VX cBoiicTBa u rpadukm. 2 1,2
OyHKIMK TaHTeHC U KoTaHreHc. VX cBoiicTBa U rpaduku. 2 1,2
OOpaTHble TPUTOHOMETPUUYECKUE (PYHKITHH. 2 1,2
IIpakTnuyeckue 3anaTus: «Iloctpoenne rpaguKoB TPUTOHOMETPUYECKUX (PYHKIIUII» 3 3
CamocTosiTebHasi padora: Beimonnenue nomamHero 3aganust no teme 4.3.Pabora co | 4
CIpaBOYHOHN JuTepaTypoll 1o TemaM: «DPopMysbl NMOJOBUHHOIO aprymeHnTta. ®opmyiisl
yriaoB 3o u 4o», «BplpaxkeHue TPUTOHOMETPUYECKUX (YHKUIUN uepe3 TaHIeHC
IIOJIOBUHHOTO apryMEHTa.
Tema 4.4. Coaep:xaHue yueOHOro Marepuasa: 12
Tpuronomerpnueckne OOpaTHble  TPUTOHOMETpUYECKHE  (DYHKIMM:APKCUHYC, apKKOCHHYC, AapKTaHTEHC, | 2 1,2
YPaBHEHHS] M1 HEPABEHCTBA apKKOTaHIEHC. 2 1,2
IIpocreiimme TPUrOHOMETPUUECKNE YPAaBHEHUS 1 1,2
Tpuronomerpruyeckue ypaBHEHUS 2 2,3
IIpakTuyeckne 3aHATHA:PenieHWEe TPUTOHOMETPUYECKUX ypaBHeHHW. Pemenue
TPUTOHOMETPUYECKUX HEPABEHCTB. 1 1,2
Bunsl TpuroHoMeTpuueckux ypaBHEHMH. PelieHne TpUrOHOMETPUYECKHUX HEPaBEHCTB U | 2 3
CHCTEM.
IIpakTnueckue 3aHsATUsi: PerieHue npocTEHIIMX TPUTOHOMETPUYECKUX YpaBHEHMH.
Pemenne MIPOCTEUIINX TPUTOHOMETPUUYECKUX HepaBeHCTB.Pemienne
TPUTOHOMETPUYECKHX YpaBHEHHUH, CBOJSIIMXCA K KBaJpaTHBIM, OJHOPOJHBIX U | 2
pelIaeMbIX ¢ TOMOIIBIO PAa3IUYHbBIX (POPMYI TPUTOHOMETPHH.
KontposnbHas pabora Ne3.
CamocrosiTesibHasi pad0Ta:BBINOJIHEHUE JOMAITHETO 3a/IaHMUS. 2

[ToaroroBka pedeparos.

10



Pazgea S. Kopuu, crenenu u Jjorapugpmbl

28

Conep:xanue yueOHOIro MaTepuaJa: 6
TemaS.1. KopHu HaTypanbHOW CTemeHM W3 4Yuclia U HMX cBoicTBa.OnpeneneHue KOpHS N-oif | 2 1,2
Kopenr n-oii cremeHnm M ero | crepenn. OcHOBHbIC CBOIICTBA KOPHEiL. [I0HSTHE 06 HPPALHOHAIBHOM YPABHCHHHL. 1,2
cBoiicta.  MppanmoHanbHele | [[ppanpoHanbHbIe YPaBHCHHSL. 1,2
YPaBHCHUA HppanmonaibHble HEpaBEHCTBA. 1,2
Pemenue nppanroHalbHBIX HEPABEHCTB U CUCTEM. 1,2
IIpakTHyeckne 3aHsATHs: BrluncieHue u cpaBHeHHE KOpHEW. BrimonmHeHnue pacyetoB ¢ | 4 3
panukanamu. [IpeoOpa3zoBaHue palMOHAJIBHBIX W UPPAIMOHAIBHBIX  BBIPAKECHUI.
Pemenne nuppanroHaibHbIX ypaBHEeHUH. Penienre npukiaaHpIx 3a1ay.
CamocrosiTesibHas padoTa:BrinonHeHne JoMalHero 3aanus mo teme 5.1. 2
Pabora ¢ momonHMTENBHOW — JMTEpaTypod 1o TeMam: «MCTOpUS OTKPBITUS MOHATHUS
KOpHs», «/loka3zaTenbcTBO CBONCTB KOpHs». Pemienue BapmatuBHBIX 3aaad.lloaroroBka
pedeparos.
WuauBuayanbHbIN IPOEKT C UCIIOJIb30BaHHEM HH(GOPMAIIMOHHBIX TEXHOJIOTHIA.
Tema 5.2 Conep:xanue yueOHOro MaTepuaJa: 10
Crenenn ¢ PaUMOHATLHBIMH | Crenenb ¢ pauMoHaIbHBIM IOKasareseM. CBOHCTBA CTENEHEH C  palUOHAIBHBIM 1,2
NMOKAa3aTeJISIMU M X CBOlicTBa [TOKA3aTEsEM. 4 1,2
CrenenHass QyHkuuss U ee cBoMcTBO.B3aumHO oOpaTHble ¢yHKIUU. PaBHOCMIBbHBIE
YPaBHEHUS U HEPABEHCTBA. 6 3
IIpakTuyeckue 3ansaTusa: HaxoxaeHue 3HAYEHH CTENEHEW C palMOHAIBHBIMHU
nokazarensimMu. CpaBHeHue creneHeil. IlpeoOpa3oBaHusl BbIpakeHUI, CoAepIKaLIUX
cTeneHu. Pemenne nokazareabHbIX YPABHEHUMN. 3
KontpomnbHas pabota Ne4. 1
[TokazarenbHast QyHKIMSI, €€ CBOWCTBA U TpaduK. 1,2
IlokazarenbHble ypaBHEHUS U HEPABEHCTBA. 3
Pemenne npukmagHeix 3amad. [IpuMmeHeHne KOpHEM M CTENEHEW IIPU BBIYMCICHUU
CPEIHUX, JEJICHUU OTPE3KA B «30JI0TOM CEUEHUN .
CamocrosiTesibHasi padoTa:BreimonHeHne noManiHero 3aganus 1mo Teme 4.2.Pabdora ¢ | 2
y4eOHOI nuTepaTypoil 1o TemaM: «Jloka3aTenbCTBO CBOMCTB cTemeHmn», «CTemneHp ¢
MppalMOHATILHBIM [TOKa3aTeneM». Pelienne BapuaTuBHBIX 3a/1a4.
Tema 5.3 Conep:kanue y4eOHOIro MaTepuaJa: 12

11



JlorapudgmbiJlorapudgmmuueckue | Jlorapudmsl u ux cBoiictsa. [lecarnunsie u HaTypanbHble Jorapudmsl.lIpaBuna gelicteuii | 6 1
YPaBHEHHS U HEPABEHCTBA ¢ JorapupmMamu.
Jlorapudmuueckas GpyHKIHS, €€ CBOHCTBO U rpaduk 2,3
Jlorapudmuueckue ypaBHEHUSI U1 HEPABEHCTBA. 1,2
Jlorapugmuueckie CUCTEMbl YPaBHEHHI. 1,2
IIpakTnueckne 3ansaTus:HaxoxneHue 3HaueHUid Jorapudma 10 NPOU3BOIBHOMY | 6 3
ocHoBaHuto. Ilepexos OT OJHOrO OCHOBaHHS K JApPYyroMy. BblumcieHune u cpaBHEHHE
norapudmos. JlorapudpmMupoBanre U NTOTEHIUPOBAHUE BBIPAKECHU.
[TpubnuxeHHble  BBIYMCICHHUA WM pEIICHUS  NPUKIAAHBIX  3amad.  Pemenwue
norapu(pMHUUECKUX ypaBHEHHUH. PerieHre npukiaaHbix 3a/1a4. 3
KonTponbHas pabora NoS.
CamocrosiTesbHas padora:BreinonHeHne nomamiHero 3aaanus no teme 5.3. Co3ganue | 2
Mpe3eHTAllMH M0 TeMe <«3HauyeHWe W HUCTOpUs MOHATUS Jorapudmay. BeimoiaHeHne
HCCIIEIOBATENIbCKOTO TMpoekTa 1mo Teme: «lcTopusi BO3HUKHOBEHHUS JOrapu(mMoBy.
Pemenue BapnatuBHBIX 33124 110 TeMe «Ilepexos1 K HOBOMY OCHOBAHHUIO»
Pa3nen 6. KomOnnaTopuka. 12
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia 6
Ocnopnrre HOHSATHS | T]oHsTHE MHOXKECTBA, SJIEMEHT MHOYKECTBA, CIIOCOOBI 3aaHKsl MHOYKECTB, KilaccuuKaus | 2 12
KOMOHMHATOPUKH MHOXKECTB 110 KOJHMYECTBY JJIEMEHTOB, MOJMHOXKECTBO, PaBHBIC MHOXKECTBA, OMEPAIMU
Ha/I MHOXKECTBaMHU, ITPABHJIa CYMMBI, TPABHII0 YMHOXKEHUS, N300pakKeHNUE MHOKECTB.
ITonsatue daxropuana. 12
IIpakTHyeckue 3aHATHA: 4
Hctopus pa3BUTUs KOMOMHATOPUKH, €€ pOJib B pa3IMuYHBIX cdepax 4YeaoBEeYeCcKOH
xu3HenesTensHocTH. [Ipruknaanabie 3aqaun.
CamocrosiTesibHas padora: 2
Beimonnenue pomamHero 3aganus mno teme 6.1. Co3naHue mnpe3eHTaUUMd MO TeMmam:
«Uctopust  craHOBNIEHHWsI KOMOWHATOpWUKW», <«OKW3Hb ¥ HaydHas JesTEeIbHOCTD
N.HerotoHnay. PelieHne BapuaTuBHbIX 3a/1a4.
Tema 6.2 Coaep:xanue yueOHOro MaTepuasa 6
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Buanl coenuHeHuii

Bunel coeguHeHMii - coYeTaHUs, pa3MELICHMs, IIEPECTAHOBKH, CBSI3b MEXKIY
IIPEJCTaBICHHBIMU BUAaMu coeAuHeHuil. @opmyna 6uHoma HeroToHa.

CBoiicTBa OuHOMHHANBHBIX K03 duimenton. Tpeyronsuuk [ackans.

IIpakTnueckue 3ansitus:lIpaBuwia komOuHaTOpUKHU. PemeHne KOMOMHATOPHBIX 3ajad.
3azayy Ha MOACYET YMClla pa3MELICHUH, IepecTaHOBOK, coueTaHui. Pemienue 3amay Ha
nepe6op BapuanToB. bunom HerotoHa u Tpeyronsnuk Ilackans. [Ipuknagusie 3anaun.

CamocTrosiTesbHasi padora

Brinonnenue nomaiisero 3aaanus mno teme 6.2. Co3mpanue npe3eHTanuu no reme «Bujbl
KoMOuHanmi».Pabora ¢ JOTIOJIHUTEILHON JuTepaTypoid mo Tteme «CoueTaHus C
MMOBTOPEHUSIMIY. Pellienre BapuaTuBHBIX 3a/1a4.

Pasznes 7. IlpsiMble H VIOCKOCTH B MPOCTPAHCTBE.

20

Tema 7.1

Ilpsimble W  MJIOCKOCTH B
MPOCTPAHCTBe.
[MapanjieJbHOCTh MNPAMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE

Conep:xaHue yueOHOro MaTepuaJa:

Axcuomel  crepeoMerpun. ClenCTBUS M3 aKCMOM  cTepeoMeTpud. BzammHoe
PacrojoKeHHUE IBYX MPSIMBIX B IPOCTPAHCTBE.

IIpakTnyeckne 3ansTus:llapamiensHocTs npsAMbBIX KM MIockocted. IlapamiensHOCTB
mockocteil. U300pakeHne npocTpaHCTBEHHBIX (PUTYp Ha IMIIOCKOCTH.
[lepneHIUKyNIApHOCTD NpAMBIX. llepreHIUMKyIIpHOCTE MPSAMBIX U IUIOCKOCTEN. Pemenne
3aJ1a4 Ha NePIEeHIUKYJISPHOCTD IJIOCKOCTEH.

IIpakTnyeckne 3anaTus:llepnenaukynsp M HakioHHas. IlepneHIUKYISpHOCTH
IUIOCKOCTEM. YTON MEXAy MNpSIMOM M TUIOCKOCTBIO. YTOJN MEXKIYy IUIOCKOCTSMH.
JIByrpaHHBIN yrOJI.

I'eomerpuueckue npeodpa3zoBaHus IpocTpaHcTBa. [lapamienbHOe IPOEKTHPOBAHUE.
IIpakTuyeckue 3aHaTus:[Ipu3HaKy B3aMMHOIO PACIOJIOKEHHS MPSAMBIX. YTOJI MEXIY
npsmMbeIMUA. TeopeMbl 0 B3aMMHOM pPacHOJIOXKEHUHM INpsAMOM U IIocKocTu. llpusHaku n
CBOICTBa MapaljIeNIbHbIX IJIOCKOCTEN. PaccTosiHME OT TOUKH J10 MJIOCKOCTH, OT MPSIMOU 110
IJIOCKOCTH, PacCTOSHUE MEXAY IJIOCKOCTSAMHU, MEXIY CKPEIIMBAOIIUMUCA IPSMBIMH,
MEX1y HMPOU3BOJIbHBIMU (PUTYypaMH B MPOCTpaHCTBE.Perienne BhIYMCIUTENBHBIX 3a/1a4 U
3a/1a4 Ha J0Ka3aTeJIbCTBO C MCIOJIb30BAaHUEM aKCHOM CTEPEOMETPUU M HMX CIEACTBUH,
ompeneneHut U TeopeMm u3 maparpada «llapamienbHOCTh MPSAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE

CamocTosiTe1bHasi padoTa: BrimonHeHue agomainHero 3ananus no teme 7.2.Co3gaHue
npeseHTanmu 1o TeMe «lMcrtopuss pasBuTus  crepeomeTpun». M3roromienue
JEMOHCTPALIMOHHOW MOJIENH K TEOPEME O NEPECEUEHUN ABYX INIOCKOCTEN TPEThEN.
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Conep:xaHnue yueOHOIro MaTepuaJa:

12

Tema 7.2 Omnpenenenne NepneHANKYISIPHBIX TMPsAMBIX. TeopeMa o NMpu3HaKe NepreHauKyIsspHocTy | 4 1,2
IlepnennKyISIpHOCTE MPAMBIX | jpyx mpsiMbIx (2 CIydas — Ha IUIOCKOCTH M B IpocTpaHcTBe). OIpenerneHne MpsMOoii,
M IJIOCKOCTeH B NPOCTPAHCTBE | reprieHMKYIISPHOIT IIIOCKOCTH.
Teopema o mnpu3Hake NEPHEHAUKYIIPHOCTH NpSIMONM M IIOCKocTH. Teopema o 1,2
NEPIEeHAUKYIIPHOCTH OJHOM M3 JIBYX NapaieNbHBIX NpAMBIX. Teopema o 2-X MpsSMBIX,
MEPIEeHIUKYJISAPHBIX TUIOCKOCTH.
IpakTuyeckue 3ausaTus:OnpeneneHne NEPHEHAUKYISApa M3 TOYKH HA IJIOCKOCTb, | 2 1,2
OCHOBaHUE MEPHEHANKYISPa, PACCTOSIHUE OT TOUKHU /0 TUIOCKOCTH, HAKJIOHHOM OT TOYKHU
J10 TNIOCKOCTH, OCHOBAHKWE HAKJIOHHOM, IIPOEKIIMY HAKIIOHHOM.
Teopema 0 3-X nmepneHAUKYISIpax. 1,2
IIpakTnyeckue 3auaTusa: eomerpuueckue npeoOpa3oBaHuUs pOCTpaHcTBa: | 2 1
napajuieNbHbIN epeHOC, CHUMMETPHS OTHOCUTEIBHO TIIOCKOCTH.
[TapanmnensHoe npoexktupoBanue. [lnomans oproroHanbHOM mpoekiuu. M3o0paxenue 2
MIPOCTPAHCTBEHHBIX (QUTYD.
IpakTuyeckue 3aHATUSA: Perenne BEIMUCTUTENBHBIX 33a4 U 3324 HA JJOKA3aTeIbCTBO
C UCMOJB30BaHUEM AKCHOM CTEPEOMETPUU U UX CIEACTBHM, OIpeneieHuil u Teopem u3 | 4 3
Tembl «[leprneHaAnKyISIpHOCTh MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBEY.
KonTponbnas padota Ne7mo teme «IIpsimbie U TIIOCKOCTH B IPOCTPAHCTBEY.
3
CamocrosiTeibHasi  padota:  BrimonHeHWe — JOMAalIHEro  3afaHus 1O TeMme | 2
7.3.U3roTroBiieHNe JIEMOHCTPAIIMIOHHOW MOJENM K TeopeMe O TpeX NepHeHIUKYIsApax.
BeinonHeHue nccienoBaTesibCKoro npoekra no reme: «llapamienbHoe MpoeKTUPOBAHHUEY.
Paznen 8. KoopanHaTel 1 BEKTOPBI. 16
Tema 8.1 Coaep:xaHue yueOHOro MaTepuasa 6
JlekapToBa cuCTeMa KOOPAMHAT | [[pgMoyronbHas (eKapToBa) CHCTEMA KOOPAMHAT B mpocTpaHcTBe. DopMyIia paccTosHus | 2 1,2
B IPOCTPAHCTBE MEXY IBYMS TOYKAMHU.
VYpaBHeHust cheprl, MIOCKOCTH U MPSIMOM. 1,2
IIpakTHyeckue 3aHATHA: 4 3

JlekapToBa cucTeMa KOOpJUHAT B IpocTpaHcTBe. CocTaBleHUE YpaBHEHUH OKPYKHOCTH,
cdepsl, INIOCKOCTH. BbIuncienue paccTosIHUA MEXTy TOUKAMH.

14



CamocrosiTesibHast padoTa

BrinmonHenue gomarigero 3agadus mo treme 7.1.

Co3nanue npe3entanuu no teme «OKusub u TBopuectBo P.Jlekaptay. PaboTa ¢ yueOHOM 1
CIIPAaBOYHOM  JIMTEpaTypoi mo Tteme: «CrnocoObl 3amaHus mnpsMony».PereHue
BapUaTHBHBIX 3a/a4.

Tema 8.2 Coaeprxanue yueOHOro MaTepuasa 10

BexTopsI Bekropel. Monyns BekTopa. PaBeHcTBO BekTOpoB. CloKeHHE BEKTOPOB. YMHOXKEHHE | 2 1
BEKTOpa Ha YUCIIO.
Pa3no)xeHne BeKTOpa 10 HaNpaBICHUSIM. YTOJI MEXKIY ABYMs BEKTOpaMH. 1,2
IIpakTnueckue 3ansTus:lIpoexuus BexkTopa Ha ock. Koopaunartel Bekropa. CkanspHoe | 8 2,3
IIpOM3BEeHNE BEKTOpoB. lcrmonb3oBaHME KOOpAMHAT M BEKTOPOB MpU PpEIICHUU 1,2
MaTeMaTHYeCKUX U NPUKJIaIHBIX 3a/1a4.
Bexkropsl. [lelicTBus ¢ BeKTOpaMu. JleMCTBUS ¢ BEKTOpaMU, 33 JaHHBIMU KOOPIMHATAMM. . 3
KonTponbnas padota Ne 8 nmo Teme «KoopAMHATEI U BEKTOPBI».

3

CamocrosiTesibHas padoTa 2
Beinonuenue pomaiHero 3afaHus 1o paszaeny 8.2. Pabora ¢ yueGHOU nuTeparypoil mo
teMaM: «Cymma HeckoibKHUX BekTopoB. IIpaBuno mnapamnenenunena», «lIpoexuus
BEKTOpa Ha OCb». BBINOJIIHEHHE HCCIIEN0BATENbCKOIO IMPOEKTa MO TeMe: «BekTopHoe
3aJlaHue MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBEY.

Pa3nes 9. MHOTOrpaHHUKY U KPYTJIbIe TeJia. 26

Tema 9.1 \ Coaeprxkanue y4eOHOro MaTepuaa 14
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MHOrorpaHHUKH

Bepuunsl, pebpa, rpann MHOrorpaHHuka. Pa3septka. MHOrorpanssle yrisl. Beimykisie
MHororpanHuku. Teopema Dusnepa.

IIpusma. IIpsamas u HaknoHHas npusma. llpaBunbHas npusMma.

IpakTuyeckue 3ansatus: Ilapamnenenunen. KyO.[lupamuna. IlpaBunpHas nupammja.
VYceuennas nupamuga. Terpasap. CumMmeTpuu B KyOe, B mapajuiesienunesie, B Mpu3Me U
nupamue. CeueHus Kyoa, IpU3Mbl U TUPAMHU/IBI.

IIpakTnyeckue 3anaTus: IlpeacraBieHue o npaBUIbHBIX MHOIOIPAaHHUKAX (TeTpa’ipe,
KyOe, OKTasipe, TOJIEKadIpe U UKOCAdIPe).

IpakTnuyeckue 3aHATHA:O0beM U ero u3Mepenue. VMuterpanbHas ¢opmyina oObema.
®opmyiel 00beMa KyOa, IPSIMOYTOJIBHOTO MapasliesIenuIe 1, IPU3Mbl, THPAMUIBI.
[Tono6ue Ten. OTHOLIEHUS TUIOIIAIEH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEll.
IIpakTHYeckHe 3aHATHSA:

Paznuunbie Buabl MHOrorpaHHukoB. HMx  m3oOpaxkenus. CedeHus, pa3BepTKU
MHOrOrpaHHukoB. Ilnomane mnoBepxHocTH. Buasl cuMmeTpuii B MPOCTPAHCTBE.
CumMMeTpHsi MHOTOTPpaHHUKOB. Bbruncienue momaneid u oobemoB. Perienue 3amau Ha
IIOCTPOEHUE CEYEHUN MHOTOI'PAHHHUKOB.

Pemenne 3amau Ha BBIYUCICHUE TUIOIIAJCH MOBEPXHOCTH U OOBEMOB MHOTOTPAHHHUKOB.
Hcnons3oBaHne CBOWCTB MHOIOTPAHHHUKOB IPH  PEUICHUM MATEMaTUYECKUX U
MPUKJIAHBIX 33]1a4.

N -

[HEN

CamocrosiTesbHasspadoTaBrinoaHeHue qoMaiHero 3aaanus no teme 9.1.

Pabora ¢ yueOHOM nuTeparypoil mo temaM: «MHororpaHHsle yribel. Teopema Diinepay;
«3Be314yaTbie MHOTOTPaHHUKHU. KpHcTamibl — IpupoHble MHOTOTPaHHUKIWY; «CHMMETpUs
B mipupojse, TexHukey». CozmaHue mpe3eHTanuu 1o Teme: <«OKH3Hb W TBOPYECTBO
JI.Diinepay. HM3rortoBiieHHe MOJIEH MHOTOTPAaHHUKA. BBIMOIHEHHE HUCCIEe0BATENECKOTO
npoekTta 1o Teme: «lIpaBuibHBIE M TOJYMpPaBHIbHBIE MHOTOTPAaHHUKH». V3roToBICHHE
MOJIETIN TeTpadJipa ¢ 3aJJaHHBIMH MTapaMeTpamHu.

Tema 9.2

ConeprxaHue y4e0HOro MaTepuaJia

12
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Kpyribie Tenaa Hunmuuap u KoHyc. YcedeHHBIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTH, | 1 1,2
oOpa3syrolas, pa3BepTKa.
IpakTuyeckue 3ausaTusA: OCceBble CEUCHUS U CEUCHHUS, TapaJlIeIbHbIE OCHOBAHUIO. 2 2,3
[Iap u cdepa, ux ceuenus. KacarenpHas miockocTs k chepe. 1 1,2
IpakTuyeckue 3ausaTus: Popmyiiel 00beMa IHIMHAPA, KOHYCA, [Iapa. 2 2,3
DopMyIIbl IUIOHIAIM TOBEPXHOCTEH IIMHAPA, KOHYCa, CPephl. 1 1,2
IpakTuyeckue 3aHsTusA:Paznuunbie BUAbl Kpyrasix ten. Ux mzobpaxenus. Ceuenws, | 3 3
pa3BepTKU Kpyribix Tein. CumMMmeTpus KpyriibIX Tel. Beluucienue Iiomianedt u
00beMOB.VIcioNb30BaHNe CBOMCTB Teld  BPALICHUS MPH PEIICHHMH MaTeMaTUYeCKHX W
MPUKIIAJIHBIX 33/1a4. 2 3
KonTponbnas pabora Ne9 no teme « MHOrOrpaHHUKH U KPYTJIBIE TEIa.
CamocrosiTesibHas padora 2
Beimmonnenne pomamHero 3amaHus mo Teme 9.2. BeimonHeHWe HCCIenI0BaTeNbCKOTO
npoekrta no Teme: «KoHudeckue ceueHus: U uX MpUMEHEHHE B TeXHUKe». M3rotoBieHue
MoJIeNIel IMJIMHpPA U KOHYca C 3alaHHBIMH ITapaMeTpaMu. Pemenne BapruaTHBHBIX 3a/1a4.
Pasaen 10. Hayaja MaTeMaTH4YeCKOI0 aHAJIM3A. 24
Coaep:xaHnue y4eOHOIro MaTepHuaJia 2
Tema 10.1 CrocoObl 3aJaHUsl U CBOMCTBA YHCIOBBIX MocienoBarenbHocTed. [lonsitue o mpexgene | 1 1,2
[ocaexoBaTe bHOCTH nocnenoBarenbHOCTH.  CylllecTBOBaHME — Tpefeia  MOHOTOHHOM — OrpaHMYEHHOMN
nociuenoBarenbHocTH. CyMMHpOBaHUE TociefoBaTenbHOCTe. beckoHeuHo yObIBaromas
reOMETPHUECKas IPOTPECCHS U €€ CyMMa.
IIpakTnuyeckue 3ansTusa:YUucioBas MOCIEIOBATENbHOCTh, CHOCOOBI ee 3ajgaHus, | 1 3
BBIUMCIICHUS WICHOB TocienoBarenbHocTh. [Ipenen mocnenoBatensHOCTH. beckoHeuHO
yOBIBaroIasi reOMETpUYecKas MpOrpeccusl.
CamocrosiTesbHast padoTa 2
Brmmonaenue nomariaero 3amanus mo teme 10.1.
Conep:xanue yueOHOro MaTepuaJa 22
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Tema 10.2 [Mpupamenne  ¢ynkuuu. [lonstus o  mpowmsBogHoit.IlpousBognas.  Ilpasmina | 1 1
IIpounsBoanasn mudpdepenumpopanus.@opmynsl  auddepernunpoBanus.  [IpousBoaHble  cTeneHHON
¢byHKIMN. 4 2,3
IIpakTnuyeckue 3anaTHA:[IpON3BOIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIUI. 1 1,2
[TpousBosanas cnoxxHou ¢pyHKUUHU. [IpON3BOAHBIE TPUTOHOMETPUUYECKUX (DYHKLIUH. 2 2,3
IIpakTuyeckue 3ausaTus: [ [ponsBoaHas mokazareabHOU U Torapumudeckoit pynkmuu. | 1 1,2
I'eomerpuueckuii cMpic npousBoaHoi. KacatenbHast k rpaduky QyHKIUH. 1 1,2
Bropas npousBoaHasi, ee reoMmeTpudeckuii u ¢puszndeckuit cmbicil. IlponsBonHas B pusnke
¥ TEXHHUKE. 1 1,2
[Tpu3nak Bo3pactanus U yobiBaHus QyHKuuu. Kputnaeckue TOUKH ¢ yHKIMNA, MAKCUMYMBI
1 MUHUMYMBI. 4 2,3
Ipaktuyeckue 3ausTusa:llpuMeHeHre MPOM3BOAHON K IOCTPOEHHUIO TpaduKoB
GbyHKIIH.
HccnenoBanue pyHKIMN C MPUMEHEHUEM POU3BOAHON. Brimykiocts rpaduka ¢pynknuu, | 1 1,2
TOYKH Teperuoa. 4 2,3
Haubonpiiee n HanMeHblee 3HaYCHUE (PYHKIINH.
IIpakTnueckue 3ansatusi: IlpousBojaHas: MEXaHMUYECKUH M TE€OMETPUUYECKHM CMBICIT
MPOU3BOHON. YpaBHEHHE KacaTenbHOW B oOmem Buzae. I[lpaBuma u  ¢Gopmysbl
muddepeHpoBaHus, TabaUIa MPOU3BOAHBIX 3JIeMEHTapHbIX (yHKUui. VccienoBanue
GyHKIMKM C TOMOIIBIO TMPOW3BOAHOW. HaxokiaeHune HamOOJbIIEro, HaWMEHbBIIETO | 2 3
3HA4YEeHHUs U SKCTPEMAJIbHBIX 3HAU€HUI (PYHKIUH.
KonTponsnas padora Ne 10 no teme «Havana MmaTeMaTH4eCKOT0O aHAIIN3ay.
CamocrosiTesibHas padoTa 2
Breimonnenue gomamiHero 3amanus mo Teme 10.2 .PaGota ¢ yueOHOW nmuTepaTypoil 1o
teme: «[IpubnmxeHHOe BbIYMCIEHUE MPOU3BOJIHOMY. BrINonHeHne uncciaeaoBaTenbcKoro
npoekta mo Teme: «llonste nuddepeHnuana U ero NpuUIOKeHUs». Pemenue
BapHaTUBHBIX 3a/1a4.
Pasznen 11. UHTerpaj u ero npuMeHeHHe. 16
Tema 11.1 Coaepixkanue y4eOHOro MaTepuaJa: 4
Ilepoobpa3znas [TonsaTus nmepBooOpa3HOl, €€ OCHOBHOE CBOICTBO, NpaBHJia HAXOXKACHUS IepBOOOpa3HOU. | 2 1,2
O3HaKOMJIEHHE C TEOMETPUYECKUM CMBICIIOM IEPBOOOPA3HOM.
IIpakTuyeckue 3aHATHA: BBIOTHEHNE yNpaXHEHWH HAa HAXOXKJICHHE IEPBOOOPA3HBIX. | 2 3
CamocrosiTesqibHasi padora: BeInonHEeHHE JOMAIIHEro 3aJaHus 10 TeMe 11.1. | 2

ITonroroBka pedeparos.
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Conep:xaHnue yueOHOIro MaTepuaJa:

12

Tema 11.2 [Tonarue 06 ompenenéHHoM wuHTerpane. lIpumMeHeHue OIpeaeNeHHOro WHTerpana s | 2 1
HuTerpan HaxO0’KJICHUS TUIONIAIM KpUBOJIUHEHHOH Tpanennn. @opmysna Herorona—IJleiOHua.
IIpakTuyeckue 3aHATHA Boruncienue onpeaeneHHbIX HHTETPaoB. 2 2,3
4 npaBuJIa HAXOXIEHUS 10U (PUTYPBI, OTPAaHUYEHHOMN JIMHUSIMH. 2 1,2
IIpakTuyeckue 3aHATHA.: Boruncienue miomanu GUrypsl ¢ moMOLIbI0 HHTETrpaa. 1 2,3
ITpuMepbl npUMeHEHUs UHTEerpajia B (pU3MKe U T€OMETPUH. 1 2
IIpakTuyeckue 3aHsATHSA BpinonHeHne ynpakHEHUI Ha BBIYMCICHUE ONPENENEHHOTO | 2 2,3
uHTerpaia. IlpumeHeHne nHTerpaia K BEIYMCICHUIO (PU3MUECKUX BEJIMYMH U IJIOLIaIeH.
KonTtponsHas padora Nel 1. 2 3
CamocrosiTesibHas pa6oTa:BrioHeHne JoMaIHero 3a1anus mo teme 11.2. 2
Co3gaHue Tmpe3eHTalMu [0 TeMe «DU3nueCKUil U TEOMETPUUYECKUIl  CMBICI
uHTerpaia».Pabora ¢ yuebHO# smTepatypoit mo Temam «llepBooOpazHas oOpaTHBIX
TpUroHoMeTpuueckux QyHkuui»; «lIpubnnxeHHoe BBIYUCIEHHE OIPENEIEHHOIO
UHTETpajay.
CocraBjeHHe CUTYallMOHHBIX IPOU3BOJCTBEHHBIX (IIpO(eCCHOHAIBHBIX) 3a1aY.
Paszpges 12. D1eMeHThI TEOPUHM BEPOSITHOCTEH M MAaTEMATHYECKOM 12
CTATHCTHKM.
Temal2.1l Coaep:xkanue y4eOHOro MaTepuaJa: 6
DNIeMEHThI TEOPHM | CoObiTHE, BEPOSATHOCTH COOBITHSA, CIIOKEHHE U YMHOXKeHHe BeposiTHocTell. Ilonarue o | 2 1,2
BEPOATHOCTEH HE3aBHCUMOCTH COOBITHI.
JlMckpeTHas cilyyaiiHasi BeJIMYMHA, 3aKOH €€ pacipeeIeHHU .
UucnoBble XapaKTEPUCTHKW JAMCKPETHOW ciydaiHON BenuuuHblIloHATHE O 3akoHe 1,2
OOJIBIIINX YHCEIL.
IIpakTnueckune 3ansaTusi: Vicropus pa3BUTUS TEOpUM BeposITHOCTEH U €€ posb B | 4 3
pa3nuuHbIX cdepax dYeroBedecKol Ku3HenesTeabHOCTH. Kitaccuueckoe ompezaeneHue
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEW, TEOpEMa O CyMME BEpOSTHOCTEH. Brrumcnenue
BEpOSITHOCTEH. Perenne npukiIaHpIX 3a1au.
CamocrosiTesibHasi pa6oTa:BrimotHeHWe JOMaNTHero 3aanus 1mo teme 12.1 2

PaGora ¢  yueOHOIl u chopaBouHoi wuHpopMmarmeldr mno Teme: «CTaTHCTHYECKOE
OIpeJIeJIEHUE BEPOSTHOCTH. Co3nanue IpEe3eHTalUN o TeMe:
«S1.beprynnn». BellloIHEHNE UCCIEN0BATEIBCKOTO MPOEKTa 10 TeMe: «CXeMbl TOBTOPHBIX

HUCIIBITAaHUMN BepHy.TIJ'II/I». Pemenue IMPUKJIAIHBIX 3a1a4.
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Tema 12.2

Conep:xaHnue yueOHOIro MaTepuaJa:

DJIeMEHTbI  MATeMATHYeCKOH | [Tpescrapnenne JaHHBIX (TAGNUIBI, TUATPAMMbI, TPAUKH), FTeHEPaTbHAs COBOKYIHOCTb, | 2 1
CTaTHCTHKH BBIOOpKa, cpeaHee apuPpMeTHIECKOe, MEIMaHA.
IlonsaTue o 3agayax MaTeMaTHUYSCKOM CTATUCTUKH. 1,2
IIpakTnuyeckue 3ansiTusa: Vctopus pa3sBUTHS CTaTUCTUKU U €€ pPOJb B Pa3jIMyHbIX | 4 3
chepax UEIOBEUECKOW JKM3HEAeATeNbHOCTU. I[lpencTaBieHne YHMCIOBBIX —JaHHBIX.
Pemenne npukiaaHbIX 3a1ad4.
CamocrosiTesibHas padoTa: BeimonHenue gqoMamnidero 3aaanus mno Teme 12.2. Pemenue | 1
IIPUKJIAJHBIX 3a7ad. BBIIONIHEHHE HCCIEeN0BaTEIbCKOrO IpoekTa mo Tteme: «CpenHue
3HAUEHUS U UX IPUMEHEHUE B CTATUCTUKEY.
Pazgen 13. YpaBHeHus1 1 HEPaBeHCTBA. 18
Temal3.1 Conep:xaHue yueOHOro MaTepuaJa: 8
YpaBHeHHsI U CHCTEMBI PannonaneHbIe, HppaMOHAIBHBIC YPABHEHUS U CUCTEMBI. 4 1,2
YPaBHEHHI ¢ ABYMs IToka3aTenbHble U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI. 1,2
IIEPpEMEHHLIMHA IIpakTnyeckne 3aHATHSA:PaBHOCUIIBHOCTh YpaBHEHU, HEPaBEHCTB, cucTeM. OCHOBHbBIE 2,3
IpUEMBbl UX pelleHus (pa3jloKeHHMEe Ha MHOXHUTEIHM, BBEJAECHUE HOBBIX HEH3BECTHBIX,
MOJICTAHOBKA, TPaUIECKU METON). . 4
Kopuu ypaBuenwmii. PaBHOcunbHOCTH ypaBHeHui. IlpeoOpazoBanue ypaBHEHUI. 2,3
OcHoBHbIE MpUEMBI pelleHNs ypaBHeHUN. Pemenne cuctem ypaBHeHuil. Mcnonb3oBaHue
CBOWCTB M rpauKOB (QYHKIUI [T pelieHus ypaBHEHUH. 1,2
3
CamocrosiTeibHasi  palora:BeimonHenne  JoMmamiHero  3ajaHuss 1Mo Teme | 2
13.1.BrinmonHeHNnEe UCCIIEI0BATENILCKOTO TIPOEKTa 1o Teme: «lcciemoBanne ypaBHEHHA U
HEpaBEHCTB ¢ MapameTpoM».PaboTa ¢ yueOHoii nmuTepaTypoit o teme: «IloTepst kopHeit B
ypaBHEHUAX». Pelienre ypaBHeHMi ¢ napaMeTpaMu.Pellienne HecTaH1apTHRIX YpaBHEHUN
Y METOJbI UX PELICHUS.
Tema 13.2 Conep:kanue y4e0OHOro MaTepuaa 10
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HepaBenctBa m cucrembl | PannoHanbHble, HppallMOHAIBHBIE, IOKA3aTENIbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. | 4 1,2
HEPaBEeHCTB C ABYMS OCHOBHBIE IPUEMBI UX PELICHHUS. 1,2
nepeMeHHbIMHU IpakTuyeckue 3anATUs: Vcronp3oBaHne CBOMCTB U TpaguKoB (GYHKIUN MIPH PELICHUN 2,3

yYpaBHEHHH U HEpaBEHCTB. MeTo1 MHTEPBAJIOB.

N300pakeHre Ha KOOPJAMHATHOW IIJIOCKOCTM MHOXECTBA pEIICHWH YypaBHeHUH U |4 2,3

HEPaBEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.

[Ipuxknanueie 3agaun. IlpuMeHeHne MaTeMaTHMUECKUX METOJNOB JJI1  pELICHHUs 1,2

COZIepKATENbHBIX 3aJad M3 pa3IuuHbIX oOnacTel Hayku W MpakTUKU. Pemenue

HEPABEHCTB C OJHOW IIEPEMEHHOU. Penienue HepaBeHCTB METOIOM UHTEPBANIOB. Peienue

palMOHANBHBIX,  WPpPAMOHAIBHBIX,  IOKA3aTeIbHBIX,  JIOTapH(PMHUECKHX u 3

TPUTOHOMETPUUECKUX HEPABEHCTB.

CamocrosiTesibHas padora 2

Bremonnenue pomarmaero 3aganus o teme 13.2. JlokasarenscTBO HepaBeHCTB.Pemenue

YpaBHEHMH W HEpaBEHCTB ¢ JByMs IepeMeHHbIMU. HepaBeHcTBa C mapamerpamu.

UccnenoBanue ypaBHEHUH U HEpaBEHCTB C napamMerpamu. BeinonHeHue

HCCIIEIOBAaTENIbCKOrO0 MpoekTta 1o Teme: «['paduueckoe pelieHue ypaBHEHUH U

HEPABEHCTBY.

IIpemdk3ameHannoOHHAsA KOHTPOJILHasi padoTa. 2 3

Hroro: 06s13aTeIbHBIX 234

MAaKCHUMAJIbHBIX: 270

J1s XapaKTepUCTUKN YPOBHSL OCBOCHHS y4EeOHOr0 MaTepualla UCIONIb3YITCS CIEAYIOIUEe 0003HAYEeHNUS:
1. — o3HakOMUTENBHBIN (y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWUCTB);
2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3Iily, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)
3. — IPOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITETILHOE BBIITOJHEHHUE ACATEIbHOCTH, pellIeHUe MPOOIEMHBIX 3a/1a4)
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3.YCJIOBHUSA PEAJIMZAIIAN ITPOI'PAMMBI OBIIIEOBPA3OBATEJBLHOM YUEBHOM
JUCHHUIIVIMHBI MATEMATHUKA: AJITEBPA U HAYAJIA AHAJIU3A; TEOMETPUSA

3.1. TpeGoBaHusI K MUHUMAJIBbHOMY MaTePUAJbHO-TEXHHYECKOMYOOECIeYeHHI0 Pean3aluu
001eo0pa3oBaTeIbHOM JUCUUILINHBI

Peanuzanus nporpaMmsbl JUCHUILTUHBI TpeOyeT Hanuuus yueOHoro kabunera Mamemamuxu.

[Tomemenne kabuHeTa yaoBiIeTBOpsieT TpeboBaHusM CaHUTAPHO-IMUICMUOIOTHICCKIX MPABUIT H
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM OOOpPYAOBaHHEM, YKa3aHHBIM B
HACTOSIIUX TPEOOBAHUSX.

B kabunere mmeercs BO3MOXKHOCTH 00€CIEUUTH CBOOOJHBIM JOCTYN K 3JEKTPOHHBIM y4EOHBIM
MaTepuasgaM Mo MaTeMaTHKe, UMEIoIIHecs B CBOOOAHOM JIocTyne B cucteMe HTepHeT (31eKTpOHHbIE
KHHUTH, TIPAKTHKYMBI, TeCThl, Marepuayiibl EI'D um np.) Bo Bpemsi ydeOHOro 3aHSATUS U B IMEPUOJ
BHEAYIUTOPHOM JIEATEIBHOCTH 00yYarOIINXCS.

CoctaB  yyeOHO-Memoouueckoeo ¥ MaAmepuaibHO-MexXHUYecko2o 00eCreueHHs] IMPOrpaMMbl
yueOHOM auciumuinHbl «MaremaTuka: anredpa W Hayala MaTeMaTHYeCKOTO aHaiu3a; T'e€OMETpHUs»
BXOJIAT:

e MHOTOQYHKIMOHANBHBIA KOMIUIEKC TMpenojasarenst (MyJabTUMeauiiHoe 00opyaoBaHue,
MOCPEJICTBOM KOTOPOTO YYAaCTHHKH 0Opa3oBaTENIbHOTO IMpOIlecca MOTYT MPOCMATPUBATh BU3YAIbHYIO
nH(pOpPMALIKIO [0 MAaTEMAaTUKE, CO3/1aBaTh MIPE3EHTALINH, BUICOMATEPHAIIbI, HHBIE TOKYMEHTHI);

e HarIHbIe MocoOUs (KOMIUIEKTHI Y4eOHBIX TaONul], IJIaKaToOB; IUIAKTUYECKUN MaTepHal;
MO/I€JIM MHOTOI'PaHHUKOB U TEJl BpallleHus U Jp.);

L4 I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKB.TI/IBHBIG CpCaACTBA,
L4 OKPAaHHO-3BYKOBBIC HOCO6I/I${;

® KOMIUIGKT TEXHHYECKOW [OKyMEHTAlluW, B TOM YHCJIE MAaclopTa Ha CpeACTBAa OOYYeHHs,
MHCTPYKIIMHU TI0 X UCIIOJIb30BaHUIO M TEXHUKE 0€30TIaCHOCTH;

e Oubnuoteunslii houxa (yueOHHKHU, yueOHO-MeTonudeckue komruiekTol (YMK), cnpaBoyHUKH,
HAYYHO-TIONYJISIpHAsL  JIUTEpaTypa, KOTOpbIe OOECHEeYUBAIOT OCBOCHHE Y4YeOHOW JUCIUTLTUHBI
«MaremaTtuka: anredpa W Hadalla MaTeMaTHYECKOTO aHallM3a; Te€OMETPHs», PEKOMEHIOBAaHHBIC MU
JOMYIICHHBIC JUISI KCIOJIb30BaHMsI B TPOQPECCHOHAIBHBIX 00pa30BaTENIbHBIX  OpPraHU3aIUsX,
peanu3yomux 00pa3oBaTeNbHYI0 POTPaMMy CpPEIHEro odmero oOpa3oBaHus B MpeesiaX OCBOCHUS
OIIOII CIIO nHa 6a3e 0OCHOBHOTO 0011eT0 00pa30BaHuUsA).

3.2. Y4yeOHo-MeTOOAMYECKMII KOMILJIEKC 0011e00pa3oBaTe/IbHOIy4e0HOH JUCHUILINHBI,
CHCTEeMATH3UPOBAHHBIH 10 KOMIIOHEHTAM

HopMmaTtuBHas jokyMeHTaIusl.

Pabouas nporpamma.

@DOH/T OLIEHOYHBIX CPEJICTB.

[Tepeuens CPC (camocTosiTeTbHON PabOTHI CTYAEHTOB).

MeToauueckre yKa3aHHs IO BBIMOJTHEHUIO BHEAYIUTOPHOM CaMOCTOSITENBHON pabOThI
CTY/ICHTOB.

MeTtoauueckue yKa3aHus M0 COCTABICHUIO MPE3EHTAIH 110 MATEMAaTHKE.

MeTtoauueckre yKa3aHus 10 BBIOJHEHUIO UCCIIEeI0BATENIbCKON pabOThHI O MaTeMaTHKE.
MeTtoudeckue yka3aHus 10 TOArOTOBKE JOKJIa/1a M0 MaTeMaTHKe.

Mertonuyeckue ykasaHus 1mo padote Haj pedepaTom.

3.3. UnpopMauMOHHO - KOMMYHHMKAIIMOHHOE 0o0ecriedyeHue 00yuyeHusl.

Ilepeyennb pexoMeHyeMbIX y4eOHBIX H31aHUH,

OcCHOBHBIE HCTOYHHKH:

1. bammakos M.M. Marematuka. Yueonuk gt HI1O u CITIO. TPUD OUPO — M.: 2014
2. bammakoB M.M. Matemaruka. 3ajagynuk: yae6.mocodue. — M.: 2014
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3. Kommoropos A.H. u ap. Anre6pa u Hayana mart. aHanmmza. 10 -11 k1. — M., 2014.

4. AranacsH JI.C., byry3oB B.®., Kagomues C.b. u np. I'eomerpus

(6a30BsIit ypoBens). 10-11. — M.: 2014
JlonoTHUTEe/IbHbIE HCTOYHUKU:

1. Anmumos II.A. u ap. Anredpa u Hadana aHanu3a. 10 (11) k1. — M.: 2014

2. baimmakoB M.M. Marematuka. COOpHHK 3a/1a4 TpO(QUIBHOM HAMPABICHHOCTH: y4yel.mocooue. —
M.: 2014

3. bammakoB M.M. CoopHuk 3anad: yued.mocodue (6a30Bbiii ypoBeHs). 11 k. —

M.: 2014

4. boromosioB H.B. MaremaTuka: yue6.m1s ccy3oB /H.B.boromosnos, I1.1.Camoitnenko.-5-¢ usm.,
crepeorurl. - M.: [lpoda, 2014-395, [5] c.: umn.

5. boromosnioB H.B. CoopHUK TUIAKTUUECKHUX 3aIaHUM 110 MaTEMaTHKE:

yueb.mocobue mist ccy3oB /H.B.boromomnos, JI.FO.Cepruenko. — M.:[Ipocda, 2013

6. Anrebpa m Havanma ananmm3a. 10-11 wi.: B aByx wactax. Y. 1: Yueb.miso0meoOpasosar.
yupexxaenuit / Mopakosuy A.I'. — 5-e u3a. — M.: Muemosuna, 2014. — 375 c.: uin.

7.Anrebpa n Havyama ananmuza. 10-11 xin.: B aByx uactax. Y. 2: 3agaynuk s oOmieoOpas3oBar.
yupexxaenuit / A. I'. Mopakosuy, JI. O. [lenumena, T. A. Kopemkosa, T. H. Mumycruna, E. E.
Tynbuunckas; [Tog pea. A. I'. Mopakosuua. — 5-e uzn. — M.: Muemosuna, 2014. — 315 c.: ui.

8.b.M.UeneB u np.[Junaktndyeckue marepuansl «Anredpa u Hadama aHamm3an,l0-1lkm, M.:
[Ipoceemenue, 2014

9.b.I'.3uB/lunakTideckuii MaTepuan no reometpuu, 10-11xm., M.: IIpocsemenue, 2014

10. Napgasu, A.A. Maremaruka. - M.: ®DOPYM: NH®PA, 2014..

HNuTepHeT-pecypcehbl:

http://school-collection.edu.ru — snexkrponnslii yaeoHuK «Matematuka B mkose, XXI Bek».
http://fcior.edu.ru - uapopmaoHHbIC, TPEHUPOBOYHBIC K KOHTPOJIbHBIC MATCPHAIBI.
www.school-collection.edu.ru — enunas kosutekims L{udpoBbix 00pa3oBaTeIbHBIX PECYPCOB

4. KOHTPOJIb U OIIEHKA PE3YJBbTATOB OCBOEHHUAOBIIEOBPA3OBATEJIBHON
YYEBHOW JUCHUILNIMHBIMATEMATHKA: AJTEBPA W HAYAJIA AHAJIM3A;
I'EOMETPUA

KoHTponb 1 O1leHKa pe3ysbTaTOB OCBOCHUS YUeOHOW AMCIMILIMHBI OCYIIECTBIIETCS B Ipolecce
NIPOBE/ICHUS] TPAKTUYECKUX 3aHATUH, TECTUPOBAaHMs, a TakKe BBINOJHEHUS OOYy4YaroIUMUCs
VHJUBHUIYaJIbHBIX 3aJaHUM, IPOEKTOB, UCCIICOBAaHUM.

Pe3yabTaThl 00yueHHs @opMbl M METOABI KOHTPOJS W OIEHKH
(ocBOCHHBIC YMCHHS1, YCBOCHHbIC 3HAHUS) | Pe3yJbTATOB 00y4eHHUsI

YmeHus:

[IpoBoUTE TOXKAECTBEHHBIE MTPEOOPA3OBAHNUS

BBIp@KEHUH,  coJepXalluX  CTeleHHble, | Pelmienne ynpaxHeHUH Ha ypoke, BHeayJUTOpHas
MoKa3aTeJbHbIE, norapupMUIecKre U | camocTosiTenbHast paboTa, KOHTpOJIbHas padoTa.
TPUTOHOMETPUYECKHE (QYHKIIHH.

Crpouts rpaduxu CTEIIEHHO,

Pemenune ynpaxHeHMH Ha ypoke, BHEayIUTOpHAas

MOKAa3aTeTbHOMH, norapudmuueckoi u
caMOCTOATENIbHAs padoTa.

TPUTOHOMETPUUECKHUX (YHKITHII.

Pemats MIpOCTENIINE ypaBHEHUSA u
HEpPaBEHCTBA,  COJAEpXaIIUMe  CTENEeHHbIe, | Penmenne ynpaXHEHUN Ha ypOKe, BHEayJIUTOpPHAs
[IOKa3aTeJIbHbIE, JorapupmMuyecKue U | caMocTosiTeNbHas paboTa, KOHTPOJIbHAs paboTa.
TPUTOHOMETpHUYECKHE QYHKIUH.

N3ob6paxxaTth reomerpuueckue QUIypsl Ha
yepTe)ke M MPOU3BOJUTH  MPOCTEHIINE
IIOCTPOEHUs HA MJIOCKOCTH.

Pemenne ynpaxHeHuwii Ha ypoke, BHeayIUTOpHAas
caMOCTOATENIbHAs padoTa.
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BbINIONHATE  Oonepanuu  HajJ BEKTOpPAMH U
TI0JIb30BAThCs CBOMCTBAMU THUX ONEpaALlUi.

Pemienue ynpaxHeHuil Ha ypoke, BHEAyJIUTOpPHAas
caMocCTosiTeNIbHast paboTa, KOHTPOJIbHAs padoTa.

3HaHuA:

CaoiicTBa apu(METHYECKOTO KOpHs | Pemenne ynpaxHeHU Ha ypoKe, BHEayJIUTOpPHAs
HaTypaJIbHOH CTEIICHH. caMoCToOsITeNIbHas paboTa, KOHTPOJIbHAs padoTa.
CBolicTBa  CTENEHM C  palUUOHAIBHBIM | Pemienne ynpakHeHUl Ha ypoke, BHEayJIUTOpHas
IIOKA3aTeJIEM. caMoCTOsITeNIbHasi paboTa, KOHTPOJIbHAs padoTa.
CpoiictBa  norapu¢pmMoB ¥  OCHOBHOE | PemieHue ynmpaxHeHMH Ha YpOKe, BHEAyJUTOpHas

J'IOl"apI/I(bMI/I‘ICCKOC TOXKACCTBO.

CaMOCTOATCIIbHaA pa60Ta, KOHTPOJIbHAA pa60Ta.

OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI.

Pemenne ynpakHeHHH Ha YpOKe, BHEAyIUTOpHas
caMoCTOsITeNIbHas paboTa, KOHTPOJIbHAs padoTa.

Tabmuua
GyHKINH.

IMPOU3BOJHBIX OJIEMCHTAPHBIX

Pemenue ynpakHeHHH Ha ypoke, BHEayIUTOpPHAs
camMoCTosITeNIbHAsE paboTa, KOHTPOJIbHAs paboTa.

AKCHOMBI CTEPEOMETPHUH.

Pemenue ynpakHeHUH Ha ypoke, BHEayIUTOpHAs
camMoCTosITeNIbHAsE paboTa, KOHTPOJIbHAs paboTa.
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