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1. HACIIOPT IPOI'PAMMBbBI YYEBHOHN JUCIHHUITVIMHBI
1.1. Ob61acTh NPpUMeEHEHUsI IPOrPaAMMbI
VuebHada OUCHHILIHHA «MareMaTnka» SBJISETCS JaCThI0 OOIIMMX 00IIeo0pas3oBaTeIbHBIX
y4ueOHBIX JUCITUILINH, POPMHUPYEMBIX U3 00sI3aTeJIbHBIX IpeaMeTHbIX obsiacreir OGI'OC
cpeHero ooIero oopasoBauus, qJid crertnaabraocter CI10

1.2. Mecrto yuyeOoHoi rucunmiunsl B ctpykrype IIIIKPC

VY4yeOHasi AWMCHMIUIMHA SIBJISIETCS JWCIMIUIMHONW 001e0o0pa3oBaTeNbHOr0 Y4eOHOro LHUKIa B
COOTBETCTBUU C TEXHUYECKUM TNpoduieM npodheccnoHaIbHOro 00pa3oBaHuUs.

VY4eOHasi AWCHUILIMHA OTHOCHUTCS K mpeamerHod obmactu ®I'OC cpemnero obmiero oOpazoBaHus
«Maremarrka 1 HHQOPMATHKA TI0 BBIOOPY U3 0053aTENBHBIX IPEAMETHBIX 00JacTei.
YpoBeHs ocBoeHHd yueOHOI nucuIuinHbl B coorBeTcTBUU ¢ PI'OC cpennero obuiero oopa3oBaHus
Peamuzanmst conmepkaHus y4eOHOW JUCHMIUIMHBI TpeEAroyiaraeT CoOMI0JIeHWe MPUHIMIA CTPOroi
MPEEMCTBEHHOCTH TI0 OTHOIIEHHIO K COJEpKaHUI0 Kypca «MareMaTukn» Ha CTYNEeHH OCHOBHOT'O OOIIero
00pa3oBaHMsl.

B 1o e Bpems yueOHas auciuminHa Marematuka ais mpo)ecCHOHANTBHBIX 00pa3oBaTeNbHBIX
OpTraHM3anuii 00aJjaeT CaMOCTOATENBHOCTHIO U LIENBHOCTHIO.

PabGouass mporpamma y4eOHOH AMCUMIUIMHBI MaTeMaTHKa  HMMEET MEKIPEAMETHYIO CBS3b C
001eo0pa3oBaTelbHBIMU Y4eOHbIME JuciuiinHaMu MadopmaTtrka Ouszrka MHPOpMaIMOHHBIE TEXHOIOTUH
B MPOQ)eCCHOHALHOMN JICSITETBHOCTH.
Nzydenune yueOHOM qUCHMILIMHBI MaTemaTHKa 3aBepIacTcss IPOMEKYTOYHOM aTTecTanuei B hopme
sk3ameHa 6 pamkax ocBoenwus [ITTIKPC na 6aze ocHOBHOro 0011€ero 00pa3oBaHMUsL.

1.3. Ilnannpyemble pe3yabTAThI OCBOEHHS Y4eOHOM TMCUMILINHBI

[Inanupyemble pe3ynbTaThl OCBOECHUS Y4eOHOM TUCIUTUINHEI

JInyHOCTHBIE Pe3yabTaTHhI :

-c()OpMUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTHKE KaK YHUBEPCAILHOM SI3bIKE€ —HAayKH, CPEJCTBE
MOJENUPOBAHUS SBJICHUI U MPOLIECCOB, UESIX U METOaX MaTeMaTHKU;

-MIOHMMaHue 3HAYUMOCTH MaTeMaTUKHU JJIs HaydYHO-TEXHHUUECKOT0 Iporpecca,

— c(hopMHPOBAaHHOCTH OTHOILICHHUSI K MaTeMaTHKE KaK K YaCTH OOIIeueI0BeYECKON KyIbTYphl Yepes
3HAaKOMCTBO C UCTOpUEN Pa3BUTHUS MAaTEeMATUKH, IBOJIIOIIMEN MAaTEeMaTHUECKUX UJICH;

-pa3BUTHE JJOTUYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPaXEHUS, aITOPUTMUYECKOM
KYJIbTYpPbI, KpHTHYHOCTH MBILUJICHUS HA YPOBHE, HE0OX01uMOM JUtst Oyaymieil npodeccruoHalbHON
JesITeNIbHOCTH, JUI MPOJOJDKEHUS 00pa30BaHusl U caM0OOOpa30BaHMUs;

-OBIIaJICHHE MaTeMaTHUYEeCKUMHU 3HAHUSMH U YMEHUSAMHU, HEOOXOAUMBIMU B TIOBCETHEBHOM JKU3HU,
JUISL OCBOCHUSI CMEXKHBIX €CTeCTBEHHO-HAaYUHBIX JUCIMILIUH U JUCIUILIMH PO (HECCHOHaIBLHOTO
LUKJIa, 1715 TOTy4YeHUsl 00pa30BaHus B 007acTsIX, HE TPEOYIOMMX YriIyOJIeHHON MaTeMaTH4ecKoi
MOATOTOBKH;

-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHI0, —Ha MPOTSHKEHUH
BCEH KHU3HU; CO3HATEILHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIICITHOM
npodeccruoHaIbHON 1 00IIECTBEHHOM eI TeNLHOCTH;

-TOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUYECKON U OTBETCTBEHHOW AEATEIBbHOCTH;
TOTOBHOCTb K KOJUIGKTUBHON paboTe, COTPYAHHUECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,
0OIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIEeI0BATENBCKON, TPOSKTHOM U APYTUX BUJIAX JIESTEIBHOCTH;
-OTHOIIIEHUE K TPO(HECCHOHATBFHON AeSITENFHOCTA KaK BO3MOXXHOCTH y4acTUs B PEIICHUH JTHYHBIX,
OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIIEM;

npeaMeTHbIE Pe3yJIbTaThI:

-c()OpMUPOBAHHOCTH MPEICTABICHUI O MaTEeMaTHKE KaK YaCTU MUPOBOH KYIbTYpPbhl — U MECTE
MaTeMaTHK{ B COBPEMEHHOW [IUBUIIN3AINH, CITIOCO0AaX OMHMCAHUS SBIEHUH peallbHOTO MUpPA Ha
MAaTeMaTHYECKOM SI3bIKE;



-c(popMHPOBAHHOCTH MPEACTABICHUI O MATEMATUIECKUX MOHATHAX KaK BaKHEHIIINX
MAaTeMaTHYECKUX MOJIENSX, TO3BOJIAIOIMX ONKMCBIBATG U U3Y4aTh pa3HbIC IIPOLIECCHI U SBIICHHUS;

- IOHUMAaHUE BO3MOKHOCTHA aKCUOMAaTU4ECKOr0 MOCTPOCHUS MaTEMAaTUYECKUX TEOPUL;
-BJIaJICHUE METOJIAMHU JJOKA3aTeNbCTB U aJITOPUTMOB PELICHUs, yMEHUE UX IPUMEHATH, IPOBOJAUTH
JI0Ka3aTelIbHbIE PACCYKACHUS B X0/I€ PEILICHMS 3aa4;

-BJIaICHUE CTAHJAPTHBIMU IPHEMAMU PEIIEHUS PAlMOHAIBHBIX U HPPALMOHAIIBHBIX,
II0KA3aTeNbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM,;
HCIIOJIb30BAHUE F'OTOBBIX KOMIIBIOTEPHBIX ITPOrpamMM, B TOM YHCJIE AJIs IOMCKA ITyTH PELIEHUS U
MJUTFOCTPALIMY PELICHNs YPAaBHEHUN U HEPABEHCTB;

-c(hopMHPOBaHHOCTH MPENCTABICHUI 00 OCHOBHBIX MOHATHSAX MAaTEMaTHUECKOTO aHaM3a U UX
CBOWMCTBAX, BIIaJICHHE YMECHHEM XapaKTepPH30BaTh NMOBECHNUE (DYHKINH, HCIIOIH30BAHHE
ITOJTY4YEHHBIX 3HAHWM I ONIMCAHUs U AaHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIaJICHUE OCHOBHBIMH MOHATUSAMU O IJIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYpaX, UX

OCHOBHBIX CBOMCTBAX;

- c(OpMHUPOBAHHOCTh YMEHUS paclio3HaBaTh reOMeTpUUecKre (Urypbl Ha UepTekax, MOJAEIAX U B
pealbHOM MHpE; TPUMEHEHNE U3YYEHHBIX CBOMCTB reOMETPUYECKUX GUTYp U GOpMYI AJisl pelIeHus
r€OMETPUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICPKAHUEM;

-C()OpMUPOBAHHOCTH MPEACTABICHHUI 0 TpOIeccax U SIBICHUSAX, UMEIOLUX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE, OCHOBHBIX OHATHUAX

3JIEMEHTapHOU TEOPUH BEPOSITHOCTEN;

- YMCHHUEC HaAXOAWUTH U OLUCHUBATH BEPOATHOCTU HACTYIIJIICHUA COOBITHH B HpOCTCfIHII/IX

MPAKTUICCKUX

CUTyallUdX U OCHOBHBIC XapaKTCPHUCTHUKNU cnyqaﬁHHx BCJIIMYNH,
-BJIAACHHUC HABBIKAMU WCII0JIb30BaHW 'OTOBBIX KOMIIBIOTCPHBIX IMTPOrpaMM Ipu pCIICHUM 3aaa4.

Buabl yHuBepcaJbHbIX Y4eOHBIX e CTBUI

O0mme KoMIeTeHI NN
(B coorBeTrcTBUU ¢ PI'OC CIIO no
crnenraJbHOCTH/TIpoheccun)

JIn4HOCTHBIE

(obecrieunBarOT IIEHHOCTHO-CMBICIIOBYIO
OPHUEHTAINIO 00YYAIOIIUXCS U OPUEHTALIMIO B
COLIMANIBHBIX POJIAX U MEKIMYHOCTHBIX
OTHOIIICHHUSIX)

OKl1. IloauMaTh CyIIHOCTP M  COIIMAJIBHYIO
3HAYUMOCTh  CBOed  Oyaymieit  mpodeccun,
MPOSIBJIATH K HEH YCTOMYMBBIM MHTEPEC,

OK3. AmnamusupoBaTh paboUyIo CUTYaIUIO,
OCYIIECTBIIATh TEKYIIUA W WUTOTOBBIH KOHTPOJIb,

1iesernojaranue, MiaHupoBaHue,
MIPOrHO3MPOBAHUE, KOHTPOJIb (KOPPEKIIHS),
caMOpEeryJISIns, OI[CHKa

(oOecnieynBarOT OPraHU3aLMIO
00y4arouuMucs cBoel yueOHoU

OIIEHKY u KOPPEKITHIO coOCTBEHHOM
JESATETbHOCTH,HECTH OTBETCTBEHHOCTH 3a
PE3YNIbTaThl CBOCH pabOTHI.

PeryiasiTuBHbIE: OK2. OpraHu3oBbIBAThH COOCTBEHHYIO

NEeSITeNIbHOCTh, HCXOJS H3LEIU U CIOCO0OB €&
JTOCTHKEHUS, ONIPENICIIEHHBIX PYKOBOIUTEIIEM.
OK3. I[lpuHumarh pemieHuss B CTaHAAPTHBIX U
HECTaHJAPTHBIX CHUTYyallUsiX M HECTH 3a HUX
OTBETCTBEHHOCTb.

KOMIIETEHTHOCTh, YMEHUE
paboTath ¢ uH(popMaIei)

JeSITENILHOCTH )
Ilo3naBaTebHbIE OKA4. Ocy1ecTBIATh MOMCK
(oGecmeunBaroT UCCIIEI0OBATENIbCKYIO | MH(pOpPMaIuK,Heo0X0AuMoi a1t 3P PEeKTHBHOTO

BBINOJIHEHHS TPO(ECCHOHANIBHBIX 3a1a4

OKS. Hcnonb3oBath UH()OPMAIIMOHHO-
KOMMYHHUKaIlMOHHBIE TEXHOJIOTMH B
npoecCHOHATBLHOMN 1 TENbHOCTH,

KoMmyHHKaTUBHBIE

(oGecrieunBaroT COILIMATIBHYIO

OK6. Paborars B  KOMaHIE,
00II1aThCA c KOJLIETaMH,

3 PEeKTUBHO
PYKOBOJCTBOM,




KOMIIETEHTHOCTb M YY€T IO3ULHMM JPYruX | KIMEHTaMH,
monei, yMmenwe ciaymare W Berynath B | OK7. McnosiHATh BOMHCKYHO OOS3aHHOCTH, B TOM
JUAJIOr, Y4acTBOBaTb B  KOJUIEKTMBHOM | YHCIIE c IPUMEHEHUEM MOJIyYEHHBIX
oOcyxieHnH pooseM, B3auMOICHCTBOBATh U | TPO(ECCHOHATBHBIX 3HAHUH( 1S FOHOIIEH )
COTPYJHHYATh co CBEPCTHUKaMU u
B3POCJIBIMH)

1.4. Pexomenayemoe KOJMYECTBO YaCOB HA OCBOCHHME NMPOrpaMMbl Y4eOHOM

JAUCUHUILIMHBI

MaKCUMAaJIbHOW y4eOHOM Harpy3ku oOydaromuxcs - 428 gac, B TOM yuce:
00s13aTebHOM ayJUTOPHOM yueOHO# Harpy3Ku oOydaromerocs- 285 yaca;
CaMOCTOSITEIBHOM paboThl 00ydaromuxcs -143 gac.

2. COJIEP’KAHUE YYEFHOM JUCIUILIUHBI U
TEMATHYECKOE IINTAHUPOBAHUE

2.1. O0bem yueOHOM JUCHUIIMHBI M BUIbI Y4e0HOH padoTsl

Bua yueOHoii paGoThl Oovem
uacos
MaxkcuMmajbHasi ydyeOHasi HArpy3Ka (Bcero) 428
O6si3aTeIbHASI AyIUTOPHAS YueOHast HArpy3Ka (Bcero) 285
B TOM YHCJIC:
MIPAKTUYECKHUE 3aHATHSI 60
CamocrosiTesibHasi pa6oTa o0yuaronierocs (Bcero) 143

Hmozosasn ammecmauusn’ 6 dmpme IK3aMeHa




2.2. TemaTu4eckuii IJIaH U coep:KaHue Y4eOHOH THCHUILIMHBI MaTeMaTUKa

HawnmenoBanune Conepxanne yaeOHOTO MaTepHala, 1adopaTopHble pabOTHI U MPAKTUICCKUE 3aHITH, O0Bvem XapakTepucTHKa OCHOBHBIX BHJIOB YPOBEHb OCBOCHY
Pa3IeNoB U TEM CaMOCTOsTEIbHAs paboTa 00yJaroIXcs, KypcoBasi paboTa (IIpOeKT) JacoB JIESITETPHOCTH CTYICHTOB
1 2 3 4 5
ConepxaHue y4eOHOTO MaTepHraa 4 O3HaKOMJIEHUE C POJIbI0 MATEMATHUKHU B
Beenenue 1 MateMaTtuka B HayKe, TEXHUKE, SJKOHOMHKE, HH()OPMAITOHHBIX TEXHOJIOTHSIX H HayKe, TCXHUKE, JKOHOMUKE, 1
MPAKTHICCKOHN IEATETLHOCTH HH(POPMAIMOHHBIX TEXHOJOTHSIX U
2 enu 1 3aaa4u U3ydeHUs] MAaTEMATUKH MIPU OCBOCHUH CIEIMAIIBHOCTEN CPETHETO MPaKTHYECKON AEATETBHOCTH. 1
npodeccroHaNbHOr0 00pa3oBaHus O3HaKOMJICHHE C [IEJIIMHU U 3a1a4aMu
M3YUCHHSI MATEMATHUKU TP OCBOCHHH
npodeccuii CI1O u crieruansHOCTeH
Cogep:xanye yueGHOro MaTepuana 12 CI10
1 Ilenblie U pallMoOHAJIEHBIC YHCIIA BrimonHenne apudMeTHuecKix 1
PaspuTne nonsaTus o 2 JelicTBuTenpHbIe Ynca JIeHCTBUI HAJl YUCIaMU, 1
qucie 3 [TpubnmKXeHHBIC BEIYUCIICHUS COYETasyCTHBIC ¥ MMCHMEHHBIC 1
4 KommiekcHsle yncna MIPUEMBI.
[MpakTuueckoe 3aHATHE «AprupMETHISCKHE SUCTBHS HA YUCIaAMHK, HAXOXKICHHE TPUOIMKEHHBIX 2 H3X0>K21€HPIG NPUOIHKEHHBIX .
3HAUYCHUI BEJINYNH. 3HAYCHHUU BCJIMYMH U MOI'PCHIHOCTEN
BI)I‘{I/ICJ'[GHI/Iﬁ CpaBHCHUEC YUCJIOBBIX
BBIPAKEHUH.
Haxoxnenue omm0ok B
peoOpa3oBaHMsIX U BHIYMCICHUIX
CojeprkaHue yueOHOro MaTepuasa 30
1 KopHu u crenesu O3HaKOMIJICHUE C TIOHATHEM KOPHS Nn-i 2
2 KopHu HaTypasbHOM CTENIEHU M3 YKCIIA M X CBOMCTBA CTETIeHH, CBOHCTBAMH PaHKANOB H 3
3 CreneHu c parMoOHaIbHBIME [TOKAa3aTESIMHI, C IEHCTBUTEILHBIMU MOKA3aTENAMU, UX IpaBHIIAMH CPABHEHHUS KOPHEH. 3
CBOWCTBA DopMyIUPOBAHKE ONPEACIECHUS KOPHS
KopHhu, creneny u 4 Jlorapudm U CBOWMCTB KOpHEW. Beruncnenue u 3
norapu¢pmel 5 OcHoBHoe JiorapuMuuecKoe Tox1ecTBO. JlecaTHYHbIe U HATYpallbHbIE JIOTapU(MBI. CpaBHEHHE KOPHEH, BHINOIHEHNE 3
6 [IpaBuia neiicTBHs ¢ JorapupmMamu. MPUKUIKA 3HAUYECHHS KOPHSI. 2
7 Ilepexox K HOBOMY OCHOBaHHIO [Tpeobpa3oBaHKe YUCIOBBIX U 3
8 [Tpeobpa3oBaHue anredpandecKux BhIPAKECHUN OYKBEHHBIX BBIPAXKCHHH, COLCPIKALLMX
[IpakTHyeckoe 3aHsATHE 14 paaHKabL.

Borunicnienue u cpaBHEHUE KOPHEM

BeImonHeHNE pacyeToB ¢ paanKaIaMu

IIpakTrueckoe 3anHsTHE

Peruienne nppanioHalIbHBIX ypaBHEHUI
IIpaktuueckoe 3aHsTHE

[IpeoOpa3oBaHue BEIpaXKEHUH, COAEPKAIINX CTCTICHH
IIpaktudeckoe 3aHsATHE

Pemenne nokazarenbHbIX YpaBHEHUM

IIpakTuueckoe 3aHsTHE

Bemonnenne pacderos 1o ¢popmynam,
COZIEpIKaIM PaJUKaIbl, OCYIIECTBISA
HEOOXOTUMBIE TPEOOpPa3OBaAHHS.
Omnpenenenne paBHOCHIBHOCTH
BBIpaXKEHUH C pagukanamu. Perienue
MPPALHOHATBHBIX YPaBHEHHH.
O3HaKOMJICHHE C TIOHATHEM CTETICHH C
JICWCTBUTEIHHBIM MOKA3aTEIEM.
Haxoxnenne 3HaYeHUHA CTCIICHH,




Pemienune noka3aTenbHbIX HEPABEHCTB
[IpakTHyeckoe 3aHsATHE

Jlorapudm. JlorapudmMupoBaHue BIpaXeHHH
[TorennmpoBaHue BbIpaXeHUI
[IpakTHyeckoe 3aHsATHE

Pemenne norapupmMudeckux ypaBHEeHHH

HCIIONB3Ys TIPH HEOOX OIUM OCTH
MHCTPYMEHTAJIbHBIE CPENICTBA.
3anucbIBaHUE KOPHS N-i CTENEHU B
BHJIC CTCTICHU C JPOOHBIM TTOKa3aTelleM
1 Ha000pOT.

DOpMyYIUPOBaHNE CBONCTB CTEIICHEN.

CamocrosTenbHast paboTa 00yJaronmxcs 17 Beruncnenue creneneit ¢
1.Pemenue 3anaq mmo Teme «VpparoHaibHble YypaBHEHHS. Y paBHEHUs 1 HEPABEHCTBA C MOIYJIEM) pannoHaIbHBIM MOKa3aTeNeM,
2.IloaroroBka pedepara 1o TeMe «3HaueHHe U UCTOPUS TIOHSTHS JIoraprudmay BBINOJTHEHHE TIPUKHUIKY 3HAYCHHS
3.Pemenue 3agau o Teme «IIpeoOpazoBanue TorapupMUIECKUX BBIPAKECHHUID) CTEIIEHU, CPABHEHUE CTETIEHEH.
4.Pemrenne 3ana4 1o teMe «Penienue nokazaTeabHBIX, JOrapUPMUIECKUX YpaBHEHUH U [Tpeobpa3oBaHKe YUCIOBBIX U
€paBEeHCTB)» OYKBEHHBIX BBIpa)KEHHH, CopepKa-Inx
CTEIeHH, IPUMEHSISI CBOMCTBA.
Pemienne nokasatenbHbIX YypaBHEHHUH.
O3HaKOMIICHHE C IPUMEHEHHEM
KOpHEH M CTEIeHel PU BHIYHUCICHUN
CpelHUX, JIEJICHUH OTPE3Ka B «30JI0TOM
ceyeHnM». Pelenne npukiiaHbIx
3a/1a4.
Cojeprkanue yaeOHOrO MaTepHrasa 24 DopMyIUpOBKa U IPUBEIECHHUE
1 B3anMHoOe pacrionoxeHue IBYX MPSIMBIX B TPOCTPAHCTBE JI0Ka3aTeIbCTB IPH3HAKOB 2
HpHMbIe " IIJIOCKOCTH 2 Hapam]eanQCT], HpHMOﬁ U IIJIOCKOCTHU B3aUMHOI'OpPACIIOIOKCHUA MTPAMBIX U 2
B IIPOCTPAHCTBE 3 [TapannenbHOCTD MIOCKOCTEMN miockocTel. PacnoznaBanue Ha 2
4 [lepnieH TUKYAAPHOCT MPSAMON U TIIIOCKOCTH HEpTERAX M MOJICIIAX pasIMHBIX 1
- CJIy4aeB B3aUMHOIO PacIOI0KEHHs
5 Ilepnenukyssip u HaksioHHast. TeopeMa o TpEX NepreHAnKysIpax. MPAMBIX 1 TWIOCKOCTEH, 2
6 Yron Mexy NpsMOH U MIIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMHU. apryMEHTUPOBAHUE CBOUX CYKJICHHIA. 2
7 JIByrpaHHbIH yron DopMyIUPOBAHKE ONPEAETIECHU, 1
8 [epneHAnKyISIPHOCTD ABYX IIOCKOCTEH TPU3HAKOB 1 CBOUCTE TApaICIbHRIX 1 2
HEPIEHANKYISIPHBIX MIIOCKOCTEH,
9 I'eomerpuueckue npeoOpa3oBaHus MPOCTPAHCTBA JBYIPAHHBIX 1 JHHEHHBIXYTIIOB. 2
10 [TapannensHoe npoekTupoBanue [nomans opToroHanbHON IPOEKLIUH. [IpumeHeHre NpU3HaKoOB U CBOMCTB
V300paxxeHre NpOCTPaHCTBEHHBIX QUTYD. pAacIONOoKEHUs MPSIMBIX U TUIOCKOCTEN
[IpakTHueckoe 3aHsATHE 4 IIPU pELIEHUH 3aad.
[IpumeHeHne NpU3HAKOB MApaUIENbHOCTH U IEPIIEHIUKYISIPHOCTH MPAMBIX U TIIOCKOCTEH [UIst W300paxkeHne Ha pUCYHKaX
peueHus 3a1a4 KOHCTPYHPOBAHUE Ha MOJEIISIX
[IpakTHueckoe 3aHsTHE MEPIEHANKYIISIPOB U HAKIIOHHBIX K
Pemenne 3a/1a4 Ha mapauieIbHOE M OPTOTOHAJIBHOE [TPOEKTHPOBAHHUE IUIOCKOCTH, TPSIMBIX, TIAPAIETbHBIX
CamocrosTenbHas paboTa 00ydJarommxcs 8 IUIOCKOCTEN, YIIIOB MEXAY NPSIMOM U

1.CocraBreHne KOHCIIEKTa 1o TeMe «IIpsiMbIe U INIOCKOCTH B TIPOCTPAHCTBE.»
2. CocTaBnenue KpoccBopza Ha TeMy: «B3anmHoe pacrnonoxenue
MIPAMBIX 1 TTIOCKOCTEH B IMIPOCTPAHCTBEN

IJIOCKOCTBIO 1 00OCHOBAaHHE
MOCTPOCHHSI.

Pemrenue 3a1a4y Ha BEIYUCIIEHHE
TEOMETPUYCCKIX BETHYKH.
OnuchIBaHHUE PACCTOSHUS OT TOYKH 110
TUTOCKOCTH, OT MPSIMOM /10 TUIOCKOCTH,
MEXIY IUIOCKOCTSIMH, MEX]TY




CKPEIIUBAIOIIMMHUCS IPSIMBIMH,
MEXIY ITPOU3BOIIBHBIMU (PUTypaMH B
npoctpaHcTBe. PopMynHpoBaHUE U
JIOKa3bIBaHNE OCHOBHBIX TEOPEM O
paccrosiHusX. M300pakeHne Ha
yepTexkax W MOJICNISIX PACCTOSHUS 1
000CHOBaHNE CBOUX CYXKJICHUH.
Omnpenenenne U BEIYHACICHNE
paccTosiHUI B IPOCTPAHCTBE.
[Mpumenenne popmyi u Teopem
TUTAHUMETPHH JUTS PEICHHs 3a1a4.
O3HaKoMJIEHHE C TTIOHATHEM
NapaJuIebHOTO IPOSKTUPOBAHUS U €T0
CBOHCTBaMH.

Coneprkanue yaeOHOro MaTeprasa 16 W3y4enue npaBuiia KOMOMHATOPUKHU U
1 OCHOBHBIE MOHSTHSI KOMOUHATOPUKH MPUMEHEHHE NP PEIICHUH 1
2 3aja4n Ha MOJICYET YUCIIA Pa3MEIICHUH KOMOWHATOPHBIX 3a71au. Perienune 2
OneMeHTEI 3 3ajaun Ha MOJICYET YUCIIA MEPECTAHOBOK M COUYETaHUN KOMOMHATOPHBIX 3a/[a4 METOIOM 2
KOMOUHATOPHKH 4 Pemenue 3a1au Ha iepebop BapuanToB @opmyna 6uHoma HproToHa nepebopa ¥ M0 NPaBUily YMHOKEHHS. 2
5 CaolicTBa GUHOMUHANBHEIX K03 uumentos. Tpeyronsuuk [Tackas. O3HaKoMyIeHHe ¢ TIOHATHAMH 2
TIpakTHUeCKoe 3aHATHE 4 KOMOHMHATOPUKH :pa3MelICHUIMH
Perrenue KOM6I/IHaTOpHBIX 3a1a4 ,COUCTAaHUAMU, IEPECTAHOBKAMU 1
HpaKTI/I‘IeCKOC 3aHSITHE q)OpMyJ'laMI/I JUISA UX BBIYHCIICHUA.
PelleHne MPUKIATHBIX 33124 OObsicHeHne 1 TpUMeHeHne HopMya
CamocTosTenbHas paboTa 00ydaromuxcs 7 AL BEITHCITCHIAL.
1.CocraByieHHe KOHCIIEKTA 10 TeMe « DIEMEHThl KOMOUHATOPUKID Osnaxomserne ¢ buromom Hetotora u
2.Pemenmue 3a1a4 1o TeMe «OCHOBHBIE OHATHS KOMOHHATOPHKI TpeyronbHukom Ilackars.
Perienue npakTHYeCKHX 3a/1a4 C
HCIIOJIb30BAaHUEM OHSTUIH 1 IPaBILI
KOMOWH.
ConeprkaHue yaeOHOrO MaTepHraia 22 O3HaKOMIICHHE C TIOHSTHEM BEKTOpA.
Bexropsl u 1 [IpsIMOYTOMbHASI CHCTEMA KOOPIHHAT H3ydyenne 1eKapTOBOW CHCTEMEI 1
KOOPZIMHATDI 2 dopMyna pacCTOSHUS MEXKIY ABYMs TOYKAaMH. Y paBHEHHs CQEPBL, INIOCKOCTH M MPSIMO. KOOp/IMHAT B MPOCTPAHCTBE, 2
3 BexTopsl. Moysb BekTOpa HIOCTPOCHME 110 3a1aHHBIM 5 2
4 Cliomentie BeKTOpoB KOOpIMHATAaM TOYEK M IUIOCKOCTEH, 5
HAaXO0XKICHHUE KOOPAUHAT TOYCK.
5 YMHOXEHHE BEKTOpa Ha YUCIIO0 HaxosieHie o 2
YpaBHEHH OKPY)KHOCTH,
6 Yron ey BeKTopami cepsl, mIockocTH. Beruncnenne 2
7 Ilpoexuust BekTopa Ha ock. KoopimHaThl BEKTOPA. PACCTOAHHUIT MEKILy TOUKAMH. 2
8 CkansipHOE POU3BEIEHIE BEKTOPOB VI3yueHne CBOMCTB BEKTOPHBIX 3
9 Vcnonp30Banue KOOPIUHAT U BEKTOPOB IIPH PEILICHHUH 3a/1ad. BEJTHHHH, PABII PA3IOKEHHs
BEKTOPOB B TPEXMEPHOM
[MpakTrdeckoe 3aHsTHE 5 [POCTPAHCTBE, IPABMIT HAXOXKICHHS
KoopanHaThI 1 BEKTOPEI KOOpPIMHAT BEKTOpa B MPOCTPAHCTBE,
CamocrosiTenbHas paboTa 00yJarommxcs 4 IIPaBHI IEHCTBUI C BEKTOPAMH,

1. Pemienue 3agay no teme «Bekropb»

3aJaHHBIMHU KOOpAWHATAMH.




[IpumeneHne Teopuu MpU peLIeHUH
3a/1a4 Ha JEHCTBUSI C BEKTOpPaMHU.
N3ydeHue ckansipHOro MpOU3BENICHUS
BEKTOPOB, BEKTOPHOT'O YpaBHEHUS
npsiMOU U TuIocKoCTU. [IprmeneHune
TEOpUH NPU PEIICHUY 3a]1a4 Ha
JieicTBus ¢ BekTopaMu. O3HAKOMIIEHHE
C JI0Ka3aTeIbCTBaMU TEOPEM
CTEPEOMETPUHU O B3aUMHOM
PACIOI0KEHUH MPSMBIX U MIIOCKOCTEH
C UCMOJIH30BaHUEM BEKTOPOB.

HpI/IMeHeHI/Ie OCHOBHBIX

ConepxaHue y4eOHOTO MaTepHraa 35 TPUTOHOMETPUUECKHUX TOXKIAECTB ISt
1 Panuannas mepa yria. BpaniarenbHoe ABHKEHHE BBIYHCIIEHUSI 3HAUCHUI 2
2 CuHyc, KOCUHYC, TAHT€HC U KOTaHI'€HC Yucia TPUTOHOMETPHYECKUX QyHKIHIA 1Mo 2
3 OCHOBHBIE TPUTOHOMETPHYECKUE TOXKAESCTBA o7iHoM U3 Hux M3ydenne oCHOBHBIX 3
OcHosbl 4 IIpeoOpa3oBaHue MPOCTEUIINX TPUTOHOMETPHICSCKIX BBIPAKCHHUI (opmyx tpuroHomerpun: hopmyn 3
TPUTOHOMETPpUH 5 TpuroHoMeTpuueckue ypaBHEHHs CIIOXKEHUS], 3
6 TpuroHoMmerpryeckrue HepaBeHCTBA YABOCHHSI, IPe0Opa3oBaHHsL CYMMBL 3
7 ApKCUHYC, aPKKOCHHYC, aDKTaHI€HC YHCIIa TPUTOHOMETPHYECKHX QYHKIMH B 3
HpaKTI/I‘IeCKOC 3aHSITHE 6 IIPOM3BEACHNUEC U IIPOU3BCJICHHUSA B
[TprMeHEHHE OCHOBHBIX TPUTOHOMETPHYECKHX TOXKIECTB CyMMY .
T[TpaKkTHYECKOE 3aHATHE Pewenne 1o popmysam u
[pumenenne GopmyIt ClIoKeHHs, POPMYIT YABOEHHSL. TPUTOHOMETPUICCKOMY KpyTy
ITpakTHYEcKOE 3aHATHE MPOCTEHIINX TPHT OHOMETPHHECKHX
Pellienye TPUrOHOMETPUYECKUX YPABHEHHH, HEPABEHCTB YpaBHCHHH.
CamocrosTenbHas padoTa 00ydJarommxcs 11 Tpumencrne 06”“”5 METO/I0B
1 ToxaroroBka peepara mo Teme «MCTOpPUS Pa3BUTHS TPUTOHOMETPHID PeIlIeHH ypaBHEHHH. APKCHHYC,
2. Pemenne 3a1a4 no Teme «PelieHne TPHrOHOMETPUUECKHX yPABHEHHUIA TIOBBIIEHHOM apKKOCHHYC,
CITOKHOCTI apkTaHreHc yucna. O3HaKOMIICHHUE C
MIOHSITHEM OOPATHBIX
TPUTOHOMETPUYECKUX (QYHKIHH.
N3ydeHune onpeneneHuii apkCuHyca,
ApKKOCHHYCa, apKTaHIeHCa YHCIa,
(opmynupoBaHue UX, H300paXKEHHE Ha
€OUHUYHOU OKPYHOCTH.
Conepxanne yd4eOHOTO MaTepHaa 24 O3HaKOMIICHHE C TIOHATHEM
1 Oynaxrmst. O6IacTh onpeeeHus] © MHOKECTBO 3HAUCHUH HNEPEMEHHOM, TPUMEPaMU 1
2 I'paduk dyHKIMHU, TOCTpOeHHE TPahUKOB PyHKIUH 3aBHCUMOCTEN MEKIY IIEPEMEHHBIMU. 1
OyHKINM, ¥ TpapuKH 3 CBoiicTBa GyHKIMIA. UETHOCTD, HEYETHOCTD, OTPAHUYEHHOCT, TIEPUOIMYHOCTD Onpenenenue o Gpopmyie 1
4 MoOHOTOHHOCTD. [TPOMEXYTKH BO3PACTAHHUS M YObIBAHHSL. NpOCTeHIel 3aBUCHMOCTH, BUJIA ee 3
5 HawuGonbliiee 1 HauMeHblee 3HaYeHHsT (PYHKIIMHU, TOUKH IKcTpemyma. [ padudeckas rpaguxa. 3
MHTEPIPHTALSL. O3HaKOMIICHHE C OTIpe/IeTICHHEM
6 CrenenHbIe, TOKA3ATENBHBIE, JIOTAPHPMHUUECKUE U TPUTOHOMETPHIECKHE (DYHKIIUN. dynKin, popmymposanue ero 2
7 TIpeobpasoBanns TpadHKOB. .Haxoxnenune 06J1vacm onpeneneHus 1
8 O6parnsie pyakmmn ['paduk o6paTHO# (yHKIIH. OOpaTHBEIE TPHTOHOMETPHUYECKHE obacTy 3Ha1eHHi QyHKIHH 2




$yHKIH. CgoiictBa ¢ynkimu. [Ipumepsr

[pakrrueckoe 3anstue «Iloctpoenue 1 urenue rpadukos ¢ynkumii. Mccnenoanue GpyHKImiD 4 (hyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
[pakriueckoe 3anstue «[IpeodpazoBanus rpaduKoB HYHKIWMID peasbHBIX
CamocrosTenbHast paboTa 00yJaronmxcs Ipoleccax U SIBICHUSIX
1Cocrasnenne KoHCIIEKTa 10 TeMe «DyHKIMs, CBOWCTBA (yHKIHID 9 [Toctpoenne n uTeHne rpaKoB
2. lMoaroroBka pedepara o Teme «IIpuMepbl HyHKIIMOHATBEHBIX 3aBUCUMOCTEN ¢ynxuuii. Mccnenopanue GpyHKIMU.
B PEAIBHBIX MPOLIECCAX W SBICHUIX Bemmonnenue npeobpa3oBaHuii
rpaduka QyHKINN
O6parnble pyHkin CTeneHHEbIe,
MOKa3a-
TENbHBIE, JIoTapru(pMUIecKue 1
TPUTOHOME-
Tprueckue ¢pyHkun. OOpaTHbIC
TPUTOHOME-

TpU4ecKue GyHKINN
Bemonaenne npeodpazoBanus

rpaduKoB QyHKIIUA.

ConepxaHue y4eOHOTO MaTepuaa 30 Ornucanue 1 XxapakTepUCTHKa
1 Bepumnel, pedpa, rpaHu MHOrorpaHHuka. Pazséprka. MHOrorpaHHble Pa3IMYHBIX BUJOB MHOTOTPAaHHUKOB, 1
yribl Beinykiible MHororpanHukd. Teopema Diinepa MEPEYUCIICHHUE X JICMCHTOB U
2 ITpuzma. Bujpl npu3msl cBoMicTB. M300paxeHne 1
3 [Mapayuenenunen. Kyo MHOI'OTPAHHUKOB U BBITIOJTHEHUE 1
4 ITupamua. Bunel mupaMuabl TOCTPOCHHUS HA M300PAXKCHUAX 1
5 Cummerpust B KyOe, THpaMuze, Ipu3Me MOJEJIAX MHOTOTPaHHNKOB. 2
Mpmuororpanauku. Tena 6 Ceuenne Ky6a, IMPaMHAJIbl, IPU3MbI XapakTepHucTHKa 1 H300pakeHne 2
U TIOBEPXHOCTH 7 TIpe/CTaBICHNE O NPABAIBHEIX MHOTOrPAHHIKAX CEUYEHUs], Pa3BEPTKU MHOIOTPAHHHUKOB, 1
BpaLCHUS 8 Lpnnap. Cedenne WIHHApa BBIYMCIIEHUE IIJIOLAIeH TOBEPXHOCTEH. >
PU—— I[locTpoeHue MpoCTeHIINX cedeHuit
9 Konyc. Yceu€nnbiii konyc. CeueHne KoHyca p p 2
10 IMap u cepa Ky0a, MpU3MBbl, THPAMUABL 5
" O3HaKOMJICHUE C BHJAMH CHMMETpPHUH B
11 O0beM u ero uzmepenusi. opmyibl 00bEMOB MHOI'OIPAHHHKOB. p 3
. N N MPOCTpaHCTBE XapaKTepUCTHKA
[onoOue Ten. OTHOLIEHNS IUIONIA/IEH TOBEPXHOCTEH U 00BEMOB
CHUMMETPHH TEN BPALICHUS
MOTOOHBIX TEII.

MHOTOI'PaHHUKOB.

Hcnonp3oBaHue NpHOOPETEHHbBIX
3HAHMH JUIA UCCIICIOBAHMUS U
MOJIETTHPOBAaHUS HECTIOXKHBIX 3a/1ad.
Tena 1 MOBEPXHOCTH BpAILICHUS
O3HaKOMJICHHE C BHJAMH T

[pakTuueckoe 3aHsTHE 6
Pemenne 3a1a4 Ha HAXOXKJCHHUE 3JIEMEHTOB HPU3MBI, TUPAMU/IBI
IIpaktuueckoe 3ansTue

Pemenne 3a1a4 Ha HAXOXKAEHUE TOBEPXHOCTEN KPYIJIBIX TEI
IIpaktuueckoe 3ansTue

Pemienne 3a1a4 Ha HAXOXKJEHHE 00BEMOB T'€OMETPUYECKHUX TEI

BpaieHus, GopMyIHpOBaHIE UX
ONpeesIeHu U CBOKCTB.
DopMyIHpOBaHUE TEOPEM O CEUCHHIH
Irapa IIOCKOCTHIO M ITDIOCKOCTH,

CamocrosTenbHas paboTa 00ydJarommxcs
1.Co3nanue mpeseHrarmu no teme «IIpaBuiibHbIE MHOTOIPAHHUKID 19
2.IloaroToBka cooOmIeHus 10 TeMe «3BE3AUaThIC MHOTOTDAaHHHUKID)

3.M3roToBieHHe MOJEIN MHOIOIPDAHHHKOB
4.Coznmanne npe3eHTanun 1mo teme «L[mmuHIp u KoHyc»
5.Pemenne 3amad mo teme «OOBEMBI HUTYP»

KacaTelnbHOH K cepe. Pemenne 3amaa
Ha TIOCTPOSHHE CEUYCHUH, BEIUNCIICHHE
JUIMH, PACCTOSIHUI, YIJIOB, MJIOLIAEH.




Hauana matemaTiyaeckoro aHaimsa

O3HaKOMIICHHE C ITOHATHEM UHCIIOBOM

ConepxaHne yueOHOT0 MaTepHaa 30 MOCJIEIOBATEIEHOCTH, CITIOCO0aMu ee
1 [ocnenoBaTenbHOCTH 3aJIaHHs1, BEIYUCICHUSMH €€ YICHOB. 2
Huddepennmanpaoe 2 IpousBoaHas O3HaKoMJIEHHE C TOHITHEM IIpeiena 3
HCUHCIIEHUE 3 Teopemsr quddepeHnmpoBaHus MOCIIEIOBATENHLHOCTH. 3
4 INpumeneHue mponu3BOAHOM K UCCIIEOBAaHUIO (DYHKIUH U IOCTPOSHUIO O3HaKoMJICHHE C TIOHATHEM
rpadKoB. TPOM3BOITHOM.
W3yuenue u GopMynupoBaHue ee
[pakTuueckoe 3ansaTre HaxoxaeHne mpou3BOIHBIX 6 MEXaHHICCKOT'O 1 IFCOMCTPUICCKOTO
[IpakTHyeckoe 3ansTHe cMbicia. CocTaBlIeHHE ypaBHEHHS
[Moctpoenue rpadukoB HYHKIMI C TOMOIIBIO TIPOM3BOTHBIX KacaTelbHOH B 00IeM BUIE.
IIpakTudeckoe 3aHsATHE Pelmenne npuxiagHex 3anad. HaxoxaeHne HanuboIbIIero, HAUMEHBILIETO YcBoenue npasun
3HAYEHMS U SKCTPEMANIbHBIX 3HAUCHUH () YHKITHH i depeHIupoBaHUS, TaOIHUIbI
MPOM3BOIHBIX 3JIEMEHTAPHBIX
CaMocTosTesbHast paboTa 00yJaroImXcs 20 dynKumiL, npuMeneHne 1t
1. CocTapJieHue KoHcrekTa o TeMe «CrocoObl 3a/1aHis U CBOMCTBA YMCIIOBOI AupepeHIupoBats (YHKIMH. .
[OCIIEAOBATEIEHOCTH [poBeeHue ¢ MOMOIIBIO POU3BOMHOI
IonsTHE O TpEJIeNie MOCIe0BaTeNFHOCTH. heckOHeUHO yOBIBAIOMAs FreOMETPUYECKAs IPOrPECCHS. MCCIIeN1oBAHNS DYHKIIMH, 32 /1aHHOH
2.Pemenue 3anau no teme «I'paduk Gpynkiun. MccnenoBanne GyHKIniD opmysofi. .
3. Penrenne npukiagHbIX 3a/1a4. IIprverenye NPOM3BOIHOR 11
4. Cosyianve peseHTamu 1o teme «IIpon3BoHas 1 €8 NpUMEHEeHHE» PEIICHNA 381121 HA HAXOXICHIE
HaI/I60H])H_IeFO, HAMMECHBIICT O 3HAYCHUA
Y Ha HAXOXKICHHE DKCTPEMyMa.
Cojneprkanue yaeOHOrO MaTepHrasa 18 O3HaKOMJICHHE C TIOHATHEM HHTErpajia
1 [lepBooOpa3Has u UHTErpa u nepBoodOpazHoi. M3yuenue npapuia 2
2 IIpumeHeHne onpeneseHHOro UHTerpaia A1 HaX 0K IEHUs! IUIOIA 1 KPUBOIMHEUHON BBIYKCIICHHS TIEPBOOOPA3HOIl 1 2
Tpaneuuu TEOPEMbI
3 ®opmyna Hetorona-Jleit6uuia Herorona—/Jleii6Hna. 3
Wnrerpan u ero 4 IIpuMeHeHHe UHTErpaja B PU3UKE U FEOMETPUU Pemenue 3ajat Ha CBA3b 5 2
MIPUMEHEHHE > NepBOOOpPa3HOM U €€ TIPOU3BOHOM,
5 [IpumeHeHne UHTErpalia K BEIYUCICHHIO (PU3NUECKUX BEIUYUH U IUIOMIAISH .
BBIUKCIICHHE TIEPBOOOPA3HOM st
[IpakTudeckoe 3aHsATHE 4 JAHHOIT (yHKIIHN.
Beruncienne onpeieneHHbIX HHTErPaIoB Peluenne 3a/1a4 Ha IpUMEHEHHE
[Ipaktuueckoe 3ansrTue MHTErpaJa.
Beruncrienne miommaaei miockux Guryp
CaMocrosiTenbHast paboTa 00yJarommxcs 12
1.Co3nanue npe3eHTaiyu no teme «MHTerpan u ero NpuMeHEeHHE)
2.CocraBneHne KpoccBopaa «Beraucienne miomaael Iiockux GUryp ¢ MOMOIIBIO OMPeaenEHHOT0
WHTErpaja»
Conepxanne yaeOHOTO MaTepHaa 12 Wzyuenne kiaccuaeckoro
= = OIpe/IeieH sl BEPOSTHOCTH, CBOWUCTB
1 DJIeMEHTBI TEOPHH BEPOSITHOCTEH. DIIEMEHTHI MATEMaTHIECKON CTATHCTUKH pen P ’ 1
DIeMEHThI TEOPHU " BEPOSTHOCTHU, TEOPEMBI O CyMMeE
. 2 CobpiTre. BeposiTHOCTD COOBITHS, CIOKEHNE M YMHOKEHHE BEPOSITHOCTEH. 2 2
BEPOSTHOCTEH BEPOSTHOCTEH.
3 ToHsTHE O HE3aBHUCHMOCTH COOBITHS 2
4 = PaccMoTpeHre NpruMepoB BBIYUCIICHHS >
HICKPETHAsI CITy4JaiiHasi BEIMYMHA, 3aKOH €€ Pacrpe/ieleHUs N
z II‘[II/I Xp 1 » 34KOH €€ pacTpe I 5 BeposTHOCTEH. Pelenne 3a1aq Ha
CJIOBBIC XapPAaKTEPUCTUKH TUCKPETHOW CITy4aifHOM BeHUKHbI. [IOHSATHE 0 3aKOHE OOJBIIHX BIUHCIICHHE BEPOSTHOCTEH COBBITHiA
4rcen




IIpaktuueckoe 3aHsTHE 2
Pewenne npukinaaHeix 3aaau
Conepxanne yaeOHOTO MaTepraa 4 O3HaKoOMJIEHHUE C MIPeJICTaBICHHEM
ODIIeMEHTBI 1 Ipencrabnenue JaHHBIX (TaOiuLa, AUarpaMma, rpauku) YMCIIOBBIX JaHHBIX U UX 1
MaTeMaTHIECKOH 2 Pemenne npakTuueckux 3aiay ¢ NpUMEHEHHEM BEPOSITHOCTHBIX METO/IOB XapaKTCPUCTUKAMM.
CTaTHUKH HpaKTI/I‘IeCKoe 3aHATHE 2 Pemenne MNpaKTUYECKHUX 3a7a4 Ha
CocraBlieHue TaOIuIl, AUATPaMM, FpahuKOB 00pabOTKY YHUCIIOBBIX JaHHBIX.
[IpencraBieHue qaHHBIX.
O3HaKoMJIEHUE C MIpeJICTaBICHHEM
YHUCJIOBBIX JIAHHBIX U UX
XapaKTepUCTUKAMU.
Pemenue mpakTuueckux 3aiad Ha
00pabOTKY YHCIIOBBIX JaHHBIX.
ConepxaHue y4eOHOTO MaTepHraa 24 O3HakoMJIEHHE C TPOCTEHIIIUMU
1 YpaBHEHHsI U CUCTEMBI YpaBHEHUI CBEJICHUSIMH O KOPHSX allreOpanvecKux 1
2 HepaBeHCTBa 1 CIOCOOBI HX PEIICHHUS YpaBHEHUM, TTOHATUSMHU UCCIIEIOBAHUS 1
3 Vcnonb3oBanue CBOMCTB U rpaduKoB GyHKIUH IpU pemeHHn YPaBHEHWH U CHCTEM YPABHEHUM. 1
YpaBHEHUH U HEPABEHCTB. Pemenne panuoHanbHbIX,
VYpasHenusa u 4 IpuknanHeie 3a1a9u HppaloOHAIbHBIX, ITOKa3aTEIbHBIX U
HEPaBEHCTBA TIpaKTHYECKOE 3aHSTHE 4 TPUTOHOMETPUYECKUX YPaBHEHUU U
PelieHue ypaBHEHUM U CUCTEM ypaBHEHUI CHUCTEM.
IIpakTHYeCKOE 3aHATHE Pemenne ypaBHEHUN ¢ NpUMEHEHUEM
PellieHye HepaBEHCTR BCEX NpueMoB. Pemienue cucrem
YpPaBHEHUH C IPUMEHEHUEM Pa3IMYHBIX
CamocrositesibHas pabora 00y4arouxcs 6 Croco6oB.

1. KonrponbHas padora «[loAroToBka K K3aMeHy»

Penienvie HepaBEHCTB U CUCTEM
HEPaBEHCTB C IPIMEHEHHEM
Pa3JIM4HBIX CIIOCOOOB.

[TpyMeHeHne MaTeMaTHIEeCKHX
METOZOB ISl PEIICHUS

CoZIep KaTeNbHbIX 3aa4 U3 Pa3IMIHBIX
obnacrteit HayKH U TIPaKTHUKH.

Bcero

428




3. YCJOBUS PEAJIN3AILIMYA YYEBHOM JUCIHUILINHBI
3.1. TpeOoBanuss K MHHMMAJIBHOMY  MATEPHAIBHO-TEXHHUYECKOMY

o0ecre4YeHH 10

Peanmzanus yueOHON AUCIUIUIMHBL TpeOyeT Hanuuus ydyeOHoro kabuneta KMATEMATUKA»
O6opynoBanue yueOHOro KabMHeTa:

- MOCA/I0YHBIC MECTA MO KOJUYECTBY 00yJIArOIINXCS;

- pabodee MecTo MperoaaBaTes;

- KOMIUICKT Y4eOHO-HArJIsAHbIX T0CO0ui «MareMaTHuKa»

3.2. UndopmanuoHHoe odecriedyeHne 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX u3AaHuii, HWHTepHeT-pecypcos,

JAONOJHUTEIBbHOM JIUTEPATYPHI
OcHogHble uCmoYHUKU:
1. M.".bammakoB MaremaTuka yueOHuk Mocksa «IIpocsemenue» 201 1roa
2. M..bammmakoB MaremaTtuka yueOHuk Mocka «Axkagemusi» 2016ron
3.A.H.KonmoropoB «Anredpa W Hadajma Maremarmdeckoro anamms3a 10-11 xmaccen» Mocksa
«IIpocsemenne» 201 1roa.
4. A.B. Iloropenos «I"'eomerpust 10-11 xmaccer» Mocksa «IIpocBemenue» 201 1rox
Jlononnumensnule ucmoyHuKku:
1.M.1.bammakoB AnreOpa u Hadana aHanm3a ydeOHuK (6a30Bbiit ypoBeHb) 10-11xm Mocksa
«IIpocsemenne» 2008 rox
2.M.U.bammakoB Marematuka 10, 111 CoopHuk 3a1a4 yued.1mocodoue. MockBa
«IIpocBemenue
3.JanasH, A. A. CO0pHUK 3a7a4 110 MaTeMaTHKe : y4e0. mocoOue sl CTYACHTOB YUPEKICHUM
cpen. npod. oopaszoBanus / A. A. JlagasH. - Mocksa : @OPYM : UHOPA-M, 2007.
4.VIeneB b. M. Jlunakrudeckue matepuanbl o maremaruke 10-11 xkmacc MockBa «Bricmias
mkoia» 2001 rox
5. A.I'. MopakoBu4 «Anredpa u Hadajga MmaTeMatndeckoro ananusa 10-11 kmaccen»
MockBa «IIpocsemenue» 201 1ro.

HNHTepHET-pecypcenl:
http://currencyex.ru/knigi/novinki/4272-sbornik-zadach-po-matematike-n-v- bogomolov.html
http://www.eeeppp.ru/hudozhestvennwe/1965-reshebnik-po-matematike- bogomolov.html
http://selectme.ru/uchebniki-i-posobij/3105-matematika-srednee- professional-noe-obrazovanie-
n-v-bogomol.html
http://www.gofuckit.ru/biblioteka/elektronnwe/3105-bogomolov- prakticheskie-zanijtij-po-
matematike.html
http://jokesnet.ru/chitaemoe/403-bogomolov-samoilenko.html



http://currencyex.ru/knigi/novinki/4272-sbornik-zadach-po-matematike-n-v-
http://www.eeeppp.ru/hudozhestvennwe/1965-reshebnik-po-matematike-
http://selectme.ru/uchebniki-i-posobij/3105-matematika-srednee-
http://www.gofuckit.ru/biblioteka/elektronnwe/3105-bogomolov-
http://jokesnet.ru/chitaemoe/403-bogomolov-samoilenko.html

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JTUCHUATIIUHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOCHHUS YUeOHOH JAMCIUILIMHBI OCYIIECTBISECTCS
IIPENoJaBaTeIeM B IPOLIECCE IMPOBEACHUS INMPAKTUUECKUX 3aHATUN, TECTUPOBAHUS, a TaKKe

BBITIOJIHCHU L O6y‘-IaIOHII/IMI/IC$I HHIUBUAYAJIbHBIX 321[[21HI/II>1.

Pe3yabTaThl 00y4yeHus (0CBOEHHbIE YMeHHsl, yCBOEHHbIE
3HAHUA)

@opMBbI U METOABI
KOHTPOJISI M OLIEeHKH
pe3yJabTaToB
00yueHus

1) cpopMupoBaTh IPEACTABICHUS O MATEMATUKE KaK YaCTH
MHPOBOH KYJIBTYpPHI U O MECTE MAaTEMAaTUKH B COBPEMEHHOMN
LMBUJIU3AIMH, O CI0CO0aX ONMUCAaHUS HA MaTEMaTHUECKOM SI3bIKE
SIBJIEHUH PEaJIbHOTO MUPA;

2) copMUpOBaTh MPEACTABICHUS O MATEMATHUYECKUX MTOHATHUIX
KaK O BOKHEHIINX MaTeMaTHYECKHUX MOJETSAX, O3BOJISIFOIINX
OMHCHIBATh M U3y4aTh pa3HbIe NMPOLIECCHI U ABJICHUS; IOHUMaHUe
BO3MOHOCTH aKCUOMATUYECKOTO MOCTPOCHUS MaTeMaTHYECKUX
TEOpUH;

3) BIaieTh METOJIaMU JI0Ka3aTeIbCTB U alTOPUTMOB PEILICHUS;
YMETb X IPUMEHSAThH, IPOBOJUTH JOKA3aTeNbHbIE PACCYK/ICHUS B
XOJIe PELIeHMS 3a/1a4;

4) BnafeTh CTaHJAPTHBIMU [TPHEMaMHU PEIIEHUs PallMOHAIBHBIX U
MPPALMOHAIIBHBIX, TIOKA3aTEIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BATh TOTOBBIE KOMITBIOTEPHBIE IPOTPAMMBI, B TOM YUCIIE
JUISl IOUCKA IIyTH PEIICHUS U WLTIOCTPALUN PEIIECHNs YPABHEHUH U
HEPaBEHCTB;

5) chopmupoBaTh MpeCTaBICHUS 00 OCHOBHBIX MOHATUSIX, UICAX
1 METOJaxX MaTeMaTUYECKOr0 aHAJIN3a;

6) BIaIeTh OCHOBHBIMU MOHSATHUSMU O TUIOCKUX U
MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypaX, UX OCHOBHBIX
CBOMCTBax; chOPMUPOBATH YMEHHUSI pacliO3HABATh HA YepTexKax,
MOJENSAX U B peaIbHOM MUPE T€OMETPUUYECKUE PUTYPHI;
MIPUMEHSTHh U3YYEHHBIE CBOMCTBA F€OMETPUUECKUX PUTYP U
(dbopMyI i pelIeHus: FTeOMeTPUUYECKUX 3a/1ad U 3a/1a4 C
MIPAKTUYECKUM COJIEp>KaHUEM;

7) chopMUpOBaTh MPEACTABICHUS O MPOIEccaX U SIBICHUSIX,
HMMEIOIINX BEPOSITHOCTHBIA XapaKTep, O CTATUCTUUECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHPE, 00 OCHOBHBIX MOHSATHUAX
JIEMEHTAapHON TEOPUH BEPOSTHOCTEN; YMEHUE HAXOAUThH U
OLIEHUBATh BEPOSATHOCTH HACTYIUIEHUS COOBITHI B IPOCTEUIINX
IIPAKTUYECKUX CUTYalUsX U OCHOBHBIE XapAKTEPUCTUKU
CIIy4aliHbIX BEJIMYNH

8) Bi1azieTh HaBBIKAMU HCIIOJIb30BAHMSI TOTOBBIX KOMITBIOTEPHBIX
IIPOrpaMM IIPH PEIICHUN 3a]1a4.

Bxoasmuii KOHTpOJIb
3HaHUM.
Odopmnenue
CIIPaBOYHOTO
Marepuasna.
YcrHbIil onpoc,
YCTHBIH CUeT.
CamMocTosiTenpHas
pabora.
Pabota o kapToukam.
3ageTHas paboTa.
YCTHBIN cUer.
WnauBuayansHas
paboTa 1Mo KapTovKaMm.
TecroBbIie pabOTHI.
OpoHTaTBHBIN OIPOC.
VYpoxu 0000meHus
3HAHUI.
Pabora ¢ yueOHHKOM.
Pabota ¢ TabaumamMu
TecToBbIC 3a1aHMS.
CamocTosTenbHast
pabora.
PaboTa o kapToukam.
NunuBunyansHas
pabora.
CamocrosTenbHas
pabora 1o rpadukam.
PaboTa o kapToukam.
dpoHTanpHas padora.
TecToBbie 3aaHNs.




Coneprkanue nmporpammbl «MaremaThKa» HaIlPaBJIeHO Ha TOCTHYKCHUE CIICTYIOLIUX IICIICH:

obecrnieueHre cHOPMUPOBAHHOCTH MPEJCTABICHUN O COLUATBHBIX, KYIbTYPHBIX
1 UCTOPHUYCCKUX q)aKTOan CTaHOBJICHUA MAaTCMAaTHUKU,

obecrieucHre  CHOPMHUPOBAHHOCTH  JIOTHYECKOTO,  aJITOPUTMHYECKOTO U
MaTEMATHYCCKOI'O MBIIIJICHU A,

obecrieyeHre CHOPMHPOBAHHOCTH YMEHHMH HPUMEHSTH IOJyYCHHBIC 3HAHUS
IIpY PELLICHUU PA3IUYHBIX 3a1a4;

obecmeuenre CHOPMHUPOBAHHOCTH IIPEACTABICHUA O MaTeMaTHKE KaK YacTh
OOIIIeYCIIOBCUECKOW KYJIBTYPhl, YHHBEPCATBHOM S3bIKE HAYKH, MO3BOJISIOIIEM OIMCHIBATH U
HU3y4aThb pCAJIbHBIC MMPOUECCHI U SABJICHUS.
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HNudopmanus 00 HCN0/1b30BAHUN B Y4eOHOM NpoLecce aKTUBHbIX 1 HHTEPAKTUBHBIX (OPM NpoBeieHUs 3aHATHI

Ne Ne
TeMa ypoka (¢opma npoBeeHUs 3aHATUSA
n/n ypoKa
1 15 HppanunoHanbHbIe ypaBHEHUS PaboTta B Manbix rpymmax
2 31 Jlorapudmsl 1 UX cBOMCTBa JlenoBas urpa
3 38 Jlorapudmudeckre ypaBHESHHS PaboTa B MaJbIX rpymnmax
4 49 OCHOBHBIE TEOPEMBI INTAHUMETPUN [lenoBas urpa
5 52 [NapasnnensHbIe MPsIMbIE B IPOCTPAHCTBE Jlexnmst ¢ aIeMeHTaMU MPE3eHTANT
6 65 N300paskeHue mpoCcTpaHCTBEHHBIX (pUTYp PaGoTa B MaibIx rpynmax
7 75 [lepecTanoBkH Ypok-koHpepeHIus
8 76 Coueranus PaboTa B MasnbIx rpymmax
9 81 Tpeyronsauk [Tackamns Jlexuwmsi ¢ 3eMeHTaMu Mpe3eHTAIHI
10 90 YpaBHEHUS OKPYKHOCTH, TIPSIMOI JlenoBas urpa
11 96 [IpsimoyrosibHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE Jlexumsi ¢ 3eMeHTaMu MPe3eHTAIHI
19 109 Cunyc, KOCUHYC, TAaHT€HC, KOTAHT'€HC YIJIa MPSIMOYTr OJILHOTO PaBoTa B MATbIX IpYIIIAX
TpEyroJbHUKa
13 120 Dopmynbl IPUBEICHHUS JlenoBas urpa
14 128 DyHKIUS CUHYC, €€ 00J1acThb OTpeeNieHus, rpaduk Jlexumsi ¢ 31eMeHTaMHu Mpe3eHTAII
15 129 OyHKIMSA KOCUHYC, €€ 00JIaCTh OTpeeeHus, rpapuk Jlexumsi ¢ 3eMeHTaMHu Mpe3CHTAIHI
16 133 [Ipocreiinne TPUrOHOMETPHUYECKUE YPABHEHUS KBH
17 135 Pemienyie mpocTeHImx TPUrOHOMETPUUECKUX YPAaBHEHUI Pabota B ManbIx rpymmax
18 138 TpuroHomMeTprUyecKre HEpaBEHCTBA Jlexums ¢ 3eMeHTaMHu Mpe3CHTAII
19 144 DyHKIMH, UX CBOMCTBA U IpaduKH PaboTa B MasbIX rpynmnax
20 147 Jlorapugmuyeckre u TPUroHOMETpHUYECKUEe (QYHKIUN Ypok-koHpepeHuus
21 152 HccnenoBanue GyHKIMI PaboTa B MasbIX rpynmnax
22 154 VccnenoBanue TPUTOHOMETPUYECKUX (QYHKIMH Jlenosas urpa
23 157 [Ipeo6pazoBanue rpahuKoB QyHKIUIHA Jlexuus ¢ aneMeHTaMu Npe3eHTaluu




24 159 [Ipeo6pazoBanue rpahmKoB QyHKIUIA Ypok-koH(pepeHuus

25 162 [peoOpazoBanue orapupMuaeckoi HPyHKIUU PaboTa B MasbIX rpynmax

26 169 TpexrpaHHblii 1 MHOTOTPaHHBIE YIIIbI Jlexuust ¢ aeMeHTaMu Mpe3eHTAII
27 175 MHororpaHHUuKI 3amuTa npoeKTa

28 181 [ocTpoeHue TIOCKUX CeUeHUI THPaMUIbI PaboTa B MasbIx rpynmax

29 183 [TocTpoeHue MIOCKUX CeUeHUI MHOTOTPAHHHKOB Jlekiust ¢ 3nIeMeHTaMu MPE3SHTAITTT
30 185 Humuuap Mo3ToBOH ITYpM

31 189 Konyc PaboTa B MajbIX rpymnmax

32 192 lap u cdepa, ceyenus mapa Juckyccust

33 194 KacarenbHast TUTOCKOCTB K cepe 3amuTa npoeKkTa

34 199 CrocoObI 3a/1aHMs M CBOMCTBA YMCIIOBBIX TTOCTIE0BaTeNlbHOCTEH  [PaboTa B MalbIX rpymmax

35 202 [TonsiTrie mpon3BOIHOM HYHKIIUN Jlexumst ¢ aIeMeHTaMu pe3eHTAII
36 205 [IpaBuiia BEIYHMCICHUS TIPOU3BOHBIX Jlexuwmsi ¢ aIeMeHTaMu pe3eHTAIHI
37 206 [IpaBuia BEIYHMCICHUS TIPOU3BOHBIX JlenoBas urpa

38 210 [TponsBoanas PaboTa B MasnbIx rpymmax

39 212 [IponsBoaHas crosxHOM PyHKIMH Ypox-koH(pepeHus

40 218 Kputrueckue Touku GyHKIMHA, MAaKCUMYMbl, MUHIMYMBI Jlexuwmsi ¢ 3eMeHTaMu Mpe3eHTAIHI
41 222 HccnenoBanue GyHKImit PaboTa B MasbIx rpymmax

42 232 Tpu npaBrTa HAXOXKIACHUS TIEPBOOOPAZHBIX PaboTa B MasbIx rpymmax

43 236 [Tnomane KPUBOIMHEHHOM Tpaneuu IlenoBas urpa

44 243 Brruncnenue uHTErpaion Ypok-koHbepeHus

45 251 JIucKpeTHas city4aiiHasi BeJIMYMHA, 3aKOH €€ pacIipe/IelICHUs JIeKuusi ¢ 2JIEMEHTaMU MPE3CHTAUU
46 255 [IpencraBneHue 1aHHBIX 3amnuTa npoeKTa

47 273 Pemienvie ypaBHeHuUi. Pabota B ManbIx rpymmax
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