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1. MACIIOPT TPOT'PAMMBI YUYEBHOM JUCHUNIAHBI
MATEMATHKA

1.1. O6s1acTh NPUMEHEHUSI IPOTPAMMBI

[Iporpamma y4yeOHOM IUCHUIUIMHBI SIBISETCS YacCThIO OCHOBHOM MPOQECCHOHATBHOMN
oOpazoBarenbHOI nporpamMmbl B cooTBeTcTBUU ¢ @I'OC no mo TITICC3 40.02.01
[IpaBo u opranusanus CoIMaIbHOT0 00ECICUCHUS

1.2. MecT0 AUCHMIUIMHBI B CTPYKType OCHOBHOH mpodeccHoHAIBLHON
o0pa3oBaTeIbHOW NPOrpamMMbl: JHUCIHUIUIMHA BXOAUT B 00II€00pa30BaTEIbHBIMN

UK.

1.3. leaun u 3aga4M JUCHUIUVIMHBI — TPe0OBaHUA K PpPe3yJbTaTaM OCBOCHUS
AUCUMILIUHBI:

OcBoeHue cojepxkaHuss y4yeOHOM aucuMIuiMHbl «MaremaTukay oOecreyuBaeT
JOCTH)KEHUE CTYICHTAMHU CIIEIYIOIINX pe3y1bmamaos:.

* IUYHOCMHbBIX:

—pa3BUTHE  JIOTUYECKOTO  MBIILIEHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,
AITOPUTMHYECKON KYJBTYPbl, KPUTUYHOCTH MBIIUJICHUS HAa ypOBHE, HEOOXOAMMOM
TSt Oy ymie mpodecCHoHaNbHOM NeATeTbHOCTH, I POJOJIKEHUS 00pa30BaHUs U
caM0o0Opa30BaHHS;

— OBJAJCHHWE MaTEeMATHYECKUMH 3HAHUSAMH U YMEHUSIMH, HEOOXOIUMBIMH B
MOBCEIHEBHOM JKU3HU, JJIs1 OCBOCHHSI CMEKHBIX €CTECTBEHHO -HayYHBIX JUCHUIUIUH U
JTUCHUTUIUH TTPOo(GEeCCUOHAIBHOTO 1UKJIA, IJIs TTOTyYeHUsI 00pa30BaHMs B 00JIaCTAX, HE

TpeOyroNUX yriyOJeHHOW MaTeMaTHYeCKOM MOJITOTOBKY,



— TOTOBHOCTh K KOJUJIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B
o0pazoBaTenbHOM, OOIIECTBEHHO MOJE3HOH, YueOHO-HCCIIeIOBATENbCKOM, MPOESKTHON
U IPYTUX BUJAX JI€ITEIbHOCTH;

* MemanpeomMemHuix:

— YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATD LHECIN ACATCIbHOCTH U COCTABJIATH IIJIaHbI

NEATEIbHOCTU; CAMOCTOSTENIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JEATEIIbHOCTD; UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS JOCTUKEHUU [IOCTABICHHBIX
nened MU peanu3aluu IUJIAaHOB JICATENIBHOCTH; BBIOMpPATh YCHEIIHbIE CTpAaTeTHH B
Pa3IMYHBIX CUTYalHsIX;

—yYMEHHE MPOAYKTUBHO OOIIATHCS M B3aWMOJICUCTBOBATH B MPOIIECCE COBMECTHOM
NEeATEeIIbHOCTH, YIUTHIBATh MO3UIIUN JPYTUX YUACTHUKOB JICITEIBHOCTH, 3P (HEKTUBHO
paspemniarh KOHMIUKTHI;

— BJIaJICHWE HaBBIKAMU ITO3HABATEIBHOM, YUEOHO-UCCICAOBATEILCKOM U MPOCKTHOM
NEATEeIbHOCTH, HaBBIKAMHM pa3pelieHus MpoOJeM; CIIOCOOHOCTh M TOTOBHOCThH K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7ad, TPUMEHCHUU
PA3JIMYHBIX METOJIOB MMO3HAHUS;

— TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOSITENIbHOW HH(MOPMALMOHHO —
MO3HABATEIbHOW JEATEIIbHOCTH, BKJIKOYAs YMEHHE OPHUEHTUPOBATHCS B PA3ITUUYHBIX
HUCTOYHUKAX UWH(OpMalMKM, KPUTHUYECKH OICHUBATh W  MHTEPIPETUPOBATH
nH(pOpMaIIUIO, MOTYyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

— BJIaJICHUE HaBBIKAMU TO3HABATEJIbHON pedIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JIEUCTBUN U MBICIIMTEIIBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUA U HE3HAHUSI, HOBBIX [IO3HABATEIJIBHBIX 3a7a4 U CPEACTB ISl UX TOCTUKECHUS;

— IEJICYCTPEMJICHHOCTh B TOUCKAX M TMPUHATUU PEIICHUH, COOOpPa3sUTEIHLHOCTh W
WHTYHIUS,, Pa3BUTOCTh  TMPOCTPAHCTBEHHBIX  MPEJICTABICHUI;,  CIIOCOOHOCTH
BOCIIPUHUMATh KPaCOTy U TAPMOHUIO MUPA;

* nPpeoOMemHbix:



— c()OPMUPOBAHHOCTH IPEJICTABICHUM O MAaTEMATUKE KaK YaCTH MUPOBOM KYJIbTYpPbI
U MECTE€ MATEMaTUKU B COBPEMEHHOW IMBWIM3ALMH, CIOCOOAX ONMUCAHUS SBIICHUHN
peaIbHOr0 MUpPA HA MaTEMAaTHYECKOM SI3BIKE;

— c¢(OpMUPOBAHHOCTH MPEACTABICHUIN O MATEMATUYECKUX MOHATHIX KaK BaKHEHIITNX
MAaTeMaTUYECKUX MOJENAX, IO3BOJISIIOIINX ONMCHIBATh U U3y4aTh PA3HbIE IPOLIECCHI U
SIBJICHUS, ITOHUMAHUE BO3MOKHOCTH AKCMOMAaTUYECKOT O ITOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

— BJIAQJCHUE METOJAMH JTOKA3aTEIbCTB U AITOPUTMOB PELIECHUs, YMEHUE UX NIPUMEHSATD,
IIPOBOAMUTH JOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PELLICHUS 3a/1a4;

— BJIQJICHUE CTAHJAPTHBIMU IIPUEMAMU PELLICHUSA PAlMOHAIBHBIX U UPPALIMOHAIIBHBIX,
II0KA3aTEIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPABHEHHMU U HEPABEHCTB, UX
CUCTEM; MWCIIOJb30BAHUE TI'OTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM YHUCIE IS
IIOMCKA IIYTH PELICHUs U WUIFOCTPALMU PELICHUS YPABHEHUN U HEPABEHCTB;

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOIO
aHaJlM3a U UX CBOMCTBAX, BJaJICHUE YMEHUEM XapaKTepU30BaTh MoBeAeHUE QyHKIUH,
UCIIOJIb30BAHUE TIOJIYYEHHBIX 3HAHMW [ OINMCAaHWs W aHAJINW3a PEAIbHBIX
3aBUCUMOCTEH;

— BJAJACHUE OCHOBHBIMM IIOHATUAMM O IUIOCKUX W  HPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBAX;

— c(OopMHPOBAHHOCTh YMEHHUS PACIIO3HABATh T€OMETPUYECKUE (PUTYpBI HA UepTEkKaX,
MOJENAX U B PEAIBHOM MUpE; NPUMEHEHUE H3YYEHHBIX CBOMCTB I€OMETPUYECKUX
buryp u popmyn s pelieHUs T€OMETPUUYECKUX 3a/ad M 337ad C MPaKTHYECKUM
COZIEP/KAHUEM;

— chOpMHUPOBAHHOCTh MPEACTABICHUN O Tpoleccax W SBJICHUSIX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHDE,

OCHOBHBIX NOHATHUAX DJIEMEHTAPHOUW TEOPUU BEPOSATHOCTEH; YMEHUW HAaXOAUTh U



OLOCHMBATbL BCPOATHOCTH HACTYIIJICHUSA COOBITHII B HpOCTCﬁHII’IX IMPAKTHYCCKUX
CUTyaluAaAX U OCHOBHBIC XaPaAKTCPUCTUKHU CﬂyqaﬁHBIX BCJINYHNH,
— BJIAACHHUC HABBIKAMHU HCIIOJIb30BAHUA TOTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM IIpU

PCUICHUHA 3aaa4.

JUis mydiero ycBoeHHsl y4eOHOro marepuaia ero M3JI0KeHHEe HEeoOXOIuMO
MPOBOJUTh C NPUMEHEHHWEM TEXHHMYECKHMX CpEACTB  OOydYeHHs, BHJEO-,

AyaInoMaTcpuaiIoB, COBPCMCHHBIX ITPOIrpaMM KOMIIBIOTCPHOT'O IIPOCKTHUPOBAHMA.

Kypc obecrieyeH METOIMYECKMMH MOCOOMSIMU M YKa3aHHUSMHU K BBIITIOJHEHUIO

MPaKTUYECKHUX PaboT.

1.4. Kosin4ecTBO 4aCOB Ha 0CBOECHME MPOTPAMMBI IUCHMILIMHBI:
MaKCUMaJlbHOW yueOHOM Harpy3ku oOydaromerocss 351 4acoB, B TOM YHCIIE:

00s13aTeNIbHOM ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocsi 234 4acos;
CaMOCTOATENbHOM paboThl oOyyvaromierocs — 117 yacon



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUATIINHBI
2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HO padoThl

Bupg yueOHoil padoThI Oobvem uacos
MaxkcumanbHasi yueOHast HArpy3Ka (Bcero) 351
Oo0s13aTesibHAs Ay IMTOPHAS YueOHast HArpy3Ka (Bcero) 234
B TOM YHCJIE:
MPAKTUIECKHUE 3aHITHS 60
KOHTPOJIbHBIE paOOThI 24
KypcoBas paboTa (IpoeKT) (eciu npedycmompero)
CamocTosiTenbHast paboTta 117

Umoeosas ammecmayus 6 hopme IK3amena




2.2. TemaTn4yeckuni iaH u coaepxxanne yueonoi rucunnianabl MATEMATUKA

HaumenoBanue pa3aesioB 1
TEM

Coaepxxanue yueOHOro MaTepunasa, 1adopaTtopHbie padoThl U
NpaKTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAsA padoTa CTy/IeHTOB.

O0beM yacoB

YpoBeHb
YCBOEHHUA

O06001IeHNEe N3YYEeHHOT0 MAaTEePUAJIa Mo ajiredpe U reoMeTPHUHU 32 KYPC OCHOBHOI IIKOJIbI

BBenenne

Coaep:xanue yueOHOro MaTepuaJia
PanronanbHble ypaBHEHUS 1 HEPABEHCTBA C OJJHUM HEU3BECTHBIM.
CucreMbl ypaBHEHUH.

BBoanasi kKoHTpOJIbHASI padoTa

CamocrosTenpHas pa60Ta.
Pemenne 3aaa4 U3 JOIIOJHUTCIIBHBIX NUCTOYHHUKOB

MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTHIX
Y IIPAKTUYECKOM JESATENBHOCTH.

Llenu 1 3a1aun U3y4eHUs MaTEMaTHUKHU IIPU OCBOCHUU Npodeccuii

U CIELUATIBbHOCTEHN .

Pasznea 1.Pa3zBuTHE NOHATHSA O YHCJIE.
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Temal.l

Conep:xanue yueOHOro MaTepuaJia

HatypanbHble u 1ienble uncna. PanionaneHble yncna .
WNppannoHanbHble ynciia. [[elicTBUTENbHBIE YHCIA.
[TpuGi>xeHHbIE BEIYUCIICHUS.

KomruiekcHbie uncia 1 KoopArMHATHAS TII0CKOCTh KoMIutekcHbIe
YHUCyIa U OTlepaIuy HajJ HUMH.

IIpakTyeckas padora Nel KoMmniiekcHbie 4nc/Ia ¥ onepanuy HaJ HUMHU

KonTpoubnas padora Nel Ilonsitusi 0 yncie

Paznen 2. ®yHkunu, uX cBOMCTBA U rpadQuKu.




Tema2.1

Copnepxxanue yueOHoro marepuana OrmnpenencHue

YHUCIOBOH (DYHKIIHH.

Croco0bl ee 3a1aHus.

CgoiictBa ¢pynkumid. [lepuognueckue Gpynkmun. O6paTHas GyHKIHA.

IIpakTuyeckas padora Ne2 Uccienosanue GyHKuui

Kontpoabnas padora Ne 2 ®yHKumMu, UX CBOHCTBA M rpadukm .

Pa3nea 3. Hauana crepeomerpumn.

Tema.3.1

Conep:xaHue yueOHOro MaTepuaJa

Hcropust BOSHUKHOBEHUS U PA3BUTUS T€OMETPHUH.
OcHoBHBIE TIOHATUS CTEPEOMETPUH.
[IpocTpaHcTBEHHBIE (PUTYPHI .

IIpakTyeckas padora Ne3 IIpocTpancrBeHHbIe purypsl

KonTpoabnas padora Ne 3.IIpoctpancTBeHHbIE PUTYPBI

Pa3znen 4. [lapanieibHOCTH B MPOCTPAHCTBE.

14

Tema 4.1

Coaep:xanue yaeOHOro MaTepuasia
[TapasimenbHOCTD IPSIMBIX B IIPOCTPAHCTBE.
[TapasmenbHOCTD TPSIMOM U IIJIOCKOCTH.
[TapannenbHOCTh IBYX MJIOCKOCTE.
[TapasnmenbHOe TPOEKTUPOBAHUE .
[TapasnmenbHble IPOEKITUY TIJIOCKUX PUTYD.
MN300paskeHue IpocTpaHCTBEHHBIX (PUTYD.
CeueHnst MHOTOTPAHHUKOB.

IpakTnyeckas padboraNed, NeS
ITocTpoenue ceyenmii




KonTtpoabnas pa6ora Ned. [lapanienbHOCTh B IPOCTPAHCTBE. 1
Pa3nen S. [lepneHauKy/JIsIPHOCTH B MPOCTPAHCTBE 17
Tema 5.1. Coaep:xaHue yueOHOro MaTepuaJia 14
IlepnenMKyJIAPHOCTH B Yros mexIy IpAMBIME B TpocTpaHCTBe. llepneHInKy IsipHOCTD
NPOCTPAHCTBE MIPAMBIX .

[lepriennukynapHOCTS TPAMOM U mIocKoCTH. OpTOroHaIILHOE

IIPOEKTUPOBAHUE

[lepnerauKyIsIp ¥ HAKJIOHHAS. YTOJI MEKIY IIPSIMON U IIJIOCKOCTHIO

JByrpauusiit yroy. IlepneHauKyIsspHOCTE ILJIOCKOCTEH.

IlenTpaabHoe mpoekTupoBaHue. IlepcrexkTuna.

IIpakTHyeckas padora Ne 11 2

LlenTpanbHoe NPOEeKTHPOBaAHHE

KonTtpoabsnas padora NeS .IlepneHIuKynsspHOCTb B IPOCTPAHCTBE. 1
Pasnean 6. [lpousBoanas 24
Tema 6.1. IIpon3BoaHasn Coaepixanue y1eOHOro MaTepuasa 12

Yucaossle mociieqosarenabaocTH Ilpemesn yncioBoit
II0CJIeJ0BATEIbHOCTH

CyMmMma 0ecKOHEUYHOM reOMeTPHUIEeCKOI IIPOrPECCH.

[Ipenen pyurmmu Onpenenernne IPOU3BOIHOI].

Brrancnenne mpon3BogHBIX. [IoHATHE U BRIYUCICHUE IPOU3BOTHOM N-T0
nopsiaka JuddepenupoBanue crnoxxno ¢pynkuuu. Juddepenponanne
o0patHoit hyHKIMK. Y paBHEHNE KAacaTeJIbHOMN K rpaduKy (PYHKIIUHU.
HccnenoBanue GyHKIMH HAa MOHOTOHHOCTh. TOYKH SKCTpeMyMa QYHKIHH U
ux HaxoxaeHue. [loctpoenne rpaduxos ¢pynkuuii. Hanbomnpmee u
HaMMeHbIIIee 3HAYCHUE HENPEPHIBHOW (DYHKIIMH Ha TPOMEXKYTKE.




IIpakTnyeckas padora Ne 16 Beruncienue npenesioB pyHkumii 2
IIpakTnueckas padora Ne 17 Beruncienue npon3BoAHbIX 2
IIpakTnueckas padora Ne 18,19 Ilocrpoenne rpaduxos pynkumii 4
Kontpoabnas pa6ora Ne6. [IpaBuna u GpopmMyIibl OTHICKAHUS TPOU3BOAHBIX 2
Konrtposabnasi padora Ne7. [IpumeHeHHe NPOM3BOAHOM K MCCIEIOBAHUIO
byHKIUH
Pa3nes 7. Crenenn u kopuu. CrenenHblie GyHKIUH. 14
Tema 7.1. Crenenu u kopuu. | Coaepixanue y4eGHOro MaTepuasia 5
Ilorsarue KOpHH)Z;y O "X-it crenenn ua JeMCTBUTEJILHOIO
4YucIIa, ux cBoiicTBa u rpadurn  DyHKIHR
CBoiicTBa KOpHSA n-# CTeIeHHU
KonTtpoabnas pa6ora Ne8 Kopenn 1
N-i CTENEHMU.
Tema 7.2 CtenenHbie Coaep:xanue yueOHOro MaTepuasa 5
byHxuuu. [IpeobpasoBarme UppaITMOHAIBLHBIX BBIPAKEHUI.
[TonsiTHe cTenmeHM ¢ JIIOOBIM PAIIMOHATBHBIM IIOKA3aTEJIEM.
CrenenHbIe (PYHKITUH, UX CBOMCTBA U T'PadQHUKH.
W3BreueHne KOpHEN M3 KOMIUIEKCHBIX YHCEN .
IIpakTuyeckas padora Ne20 CreneHHble PyHKIUM, UX CBOICTBA H 2
rpadpuxku
KonTtpouabnas pabora Ne9 1

Crenennabie QyHKIT




HUTOI'O 3a 1 kypce

98

Pa3nea 8. Tpuronomerpuyeckue pyHKINH, ypaBHEHUsI.

42

Tema 8.1
Tpuronomerpuyeckue
(pynxuumn.

Conep:xkanue y4eOHOTro MaTepuaa

YuciioBast OKpPYsKHOCTb.

Uucnosast OKpy>KHOCTb Ha KOOPAUHATHOM IJIOCKOCTH .
Cunyc u kocuHyc. TaHreHC U KOTaHT'eHC .
Tpuronomerpuyeckue GyHKIIMHU YUCIOBOTO apryMeHTa
Tpuronomerpudeckne GyHKIUU YIIIOBOTO apryMEHTa .
@opMyIIbl IPUBEACHUS.

OyHKIMS y = sin X, €e CBOMCTBA U rpaduk.

@DyHKIUSA Y = COS X, €€ CBOMCTBA U Irpauk .

[lepuognunocTs QyHKIMHA y = sin X, Y = cos X [IpeoOpa3oBaHusi rpagukon
TPUTOHOMETPUUECKUX (QYHKIIHUM.

OyHKIMHU y = tg X, Y = ctg X, UX CBOICTBA U rpaduku.

OOpaTHbIe TPUTOHOMETPUUYECKUE (PYHKITHH.

[IpeoOpazoBanme BeIpaXE€HUN, COIEPKAIINX 0OpaTHBIE TPUTOHOMETPUUYECKHE

GbyHKIUH.

19

IIpakTnyeckas padora Ne6 UnciioBast OKpyKHOCTb.

IMpakTuyeckas padora Ne7 @opmyJibl IPUBEIEHHS.

IIpakTnyeckas padora Ne8 IlpeoOpa3oBaHue BbIpaKeHHi, COAEPMKALIUX
o0paTHbIe TPUTOHOMETPUYECKHE (PYHKLUH.

N

KonTtpoabsnas padora Nel0. YuciioBas oKpyXKHOCTb.

KonTpoabnas padora Nell. Tpuronomerpuyeckue (yHKIIMHA YUCIOBOTO U
YIJI0BOT'O apryMeHTa.

KonTpoabHas padora Ne 12.CoiicTBa u rpaKi TPUTOHOMETPHYECKUX

byHKIHIA.




Tema 8.2.
Tpuronomerpuueckue
YPaBHEHUA

Conep:xaHue yuedoHOro Mmatepuaia Perrenue
VpaBHEHUd cos L =a
Pemrenne ypaBHeHuUs sint = a

Pemenne ypaBuenutii tg t = a, ctg t = a Ilpocreiimue
TPUTOHOMETPUYECKNE YPABHEHUS.
Meroas! peleHns: TPUrOHOMETPUYECKUX YPABHEHUM.

IpakTnyeckas padora Ne9, 10 Pemenne TpuronoMmeTpu4ecknx
YPaBHEHUil

KonTtpoabnas pa6ora Nel3. Tpuronomerpuueckue ypaBHEHHUsI

Paznen 9. Ilpeo6pa3zoBanne Tpu

TOHOMETPUHYECCKHUX Bblpa)l(eﬂl/lﬁ

20

Tema 9.1. IIpeoopa3oBanue
TPUTOHOMETPUYECKUX
BbIPaKEHH I

Conep:xaHue yueOHOT0 MaTepuasia

CuHyc 1 KOCHHYC CYMMBI ¥ PA3HOCTH apTryMEHTOB .
TaHreHc cyMMBI M PA3HOCTHA apryMeHTOB.

@opMyJIbI IPUBEICHUSI.

@opMyJIBI JBOMHOTO apryMeHTa.

DopMyITbl MOHUKEHHSI CTETICHH.

IIpeobpas3oBarme CyMM TPUTOHOMETPUUECKUX (PYHKITHUI B
TTPOM3BEICHUS .

[IpeobpasoBanme Ipor3BeIeHII TPUTOHOMETPUYECKIX (PYHKIIHHA B
CYMMBI.

[TpeobpaszoBanue BeipaxkeHus A sinx +Bcosx k Buay Csin (x+t)

12

IIpakTuyeckas padora Nel2 dopmyJibl IBOIHOI0 aprymMeHTa.
IIpakTuyeckas pabora Nel3 IIpeoOpa3oBanme cymm
TPUTOHOMETPHYECKUX (PDYHKLIHMH B IPOU3BEACHHS .

IIpakTuyeckass  padora  Nel4  IlpeoOpa3oBanme NPOU3BeACHUI
TPUTOHOMETPHYECKUX (PDYHKIUH B CYMMBI.




KonTtpouabnas padora Nel4
Tpuronomerpuueckue GyHKIUU CIOKEHHUS apTyMEHTOB.
KonTtpoabnas pa6ora Nel5. ®opmynsl TpUrOHOMETPHUH.

Paznen 10. MHOrorpaHHuKH.
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Tema 10.1. MHoOrorpaHHuKH

Conep:xanue yueOHOro MaTepuasa
Mmuororpaszbie YTJIBI
Brimywiteie MHOTOTPaHHUKHA
[IpaBuyIbHBIE MHOTOTPAHHUKH.
[lonymmpaBusbHBEIE MHOTOTPAHHUKHA

15

SBQS,H"IaTBIe MHOT'OTPaHHHUEKN
RpI/ICTaJIJILI — IIPHUPOJHBIEC MHOT'OT'PaAaHHUKHN

IIpakTnyeckas padora Ne 15
IIpaBUiIbHBIE MHOTOTPAHHUKH.

Kourpoabsnas padora Nel6. MHOTOTrpaHHUKH.

HUTOI'O 2 kype

Pazgea 11.KpyrJble Tesa

Tema 11.1. KpyrJble Tesa

Conep:xanue yaeOHOro MaTepuaJsia

Hunauanp, kKomyc

@Ourypsl BpalieHus

Bsaumnboe pacmososxernne cpepbl M IJIOCKOCTH
MuororpaHHHKH, BIICAHHEBIE B cpepy
MuororpaHHHKH, OITHCAHHBIE OKOJIO Chephl
Ceuenns MMJIMHIPA ILTOCKOCTHIO

CuMMeTpus IIPOCTPAHCTBEHHBIX (PUTYP

IpakTnyeckas padoraNe 21 MHOrorpaHHMKHU, BIUCAHHBbIE B cepy
MHOrorpaHHUKH, ONMMCAHHbIE 0KO0JI0 cepbl




KonTtpouabsnas pa6ora Nel7 Kpyruble tena

Pa3nea 12. Iloka3zaTenbHas u Jorapupmudeckasi GyHKIUU

15

Tema 12.1. Iloka3aTenbHass u
Jorapupmuyeckas QyHKIUH

Conep:xanue yueOHOro MaTepuaJia

IlokasaTesnbHasT PYHKIINS, ee CBOHMCTBA U IpaUK.
[lokasaTesnbHBIE YpaBHEHUS U HEPABEHCTBA.
Ilousarue morapudma.

Oyurmus ¥ = loga x, ee cBoiicTBa U rpadHK .
CroiicTBa sorapudmMoB.

Kontpoabnas padora Nel8. IlokasarensHas u norapudpmMudeckas QyHKIHNA

Tema 12.2.
Jlorapudmuueckue
YPaBHEHHS M HEPaBeHCTBA.

Conep:xanue yueonoro marepuaja Jlorapudmuyueckue
YPABHEHUT .

Jlorapudpmudeckme HepaBeHCTBA .

IIepexom k¥ HOBOMY OCHOBAHMIO JIorapudMa.
JluddepennmpoBanme moka3aTeILHOLMI.

¥ JIOTApUPMHUYIECKOHN (PyHKITHI

IIpakTnueckas padora Ne22,23
IlokazaTenbHast "

Jorapupmuyeckas GpyHKuus

Kontpoabnas padora Nel9. Jlorapudmuyeckre ypaBHeHUs U HEPaBEHCTBA.
Juddepennmposanme IMOKas3aTeIbHONM W JIOTAPUPMHUUIECKOM
byHKITHI.

Pasznen 13. IlepBooOpa3Hasi 1 MHTErpaJ




Temal3.1. IlepBooOpa3nas u
HHTerpaji

Conep:xaHue y4eOHOT0 MaTepuaja

IIepBoobpasuas. [IpaBuiia oTeICKAHMS IIEPBOOOPA3HEIX.
HeormpenesienHb1il mHTETPAJT.

Onpenenennniii naterpas. ®opmysina Herona —Jleiibouuia.
Brrunciaenune miorageit miIoCKUX (pUTyp C IIOMOIIIBI0 HHTErpasia

IIpakTuyeckass padora Ne24 BoiuncieHue miiomageid miockux ¢uryp c
MOMOIIbI0 MHTErpaJja

Kountpoabsnas padora Ne2(. I[lepooOpa3Hasi u MHTETpal.

Pazgen 14. O0bemM 1 miI0mAaab MNOBEPXHOCTH

Tema 14.1 O6beM 1 II0IHAAL
MOBEPXHOCTH

Coaep:xanue yueOHOro MaTepuaJia

O6beMm ¢uryp B mrpocrparcrse. O0beM MUINHIPA
[Ipuuiun KaBanbepu

O0bem tmpaMuUIbL

O0beMm koHyca

O0beMm mrapa

IInomags moBepxHOCTH

ILnomans moBepxHOCTH IIIApa

IIpakTyeckas padora Ne 25, 26 Beruucienne 00beMOB H
IVIOLIA/IeH MOBEPXHOCTH

Kountpoabsnas padora Ne21 OOGbeM u 1II0maas MTOBEPXHOCTH

Paznen 15. DjaeMeHTbI MATEMAT

HYEeCKOM CTATUCTHKH, KOMOMHATOPUKHU M TEOPUHU BEPOSATHOCTEM

Tema 15.1. DuieMmeHTBI
MaTeMaTU4YeCKOM CTATUCTUKH,
KOMOMHATOPUKHU U TEOPUH
BepOsATHOCTEM

Conep:kanue y4eOHOIro MaTepuaa

Crarucrudeckast 00paboTKa JaHHBIX

[Ipocreiinine BeposSTHOCTHBIE 3aa4U

®opmyna omaoma Heorona. Coueranus u pasmeIneHus
Cuayuatiabie coObITHS U UX BepoaTHocTu CraTucTrdeckast o0paboTKa
JTAHHBIX




HpaKTH‘leCKaH paﬁoTaNQ 27 Pemenue 3a/1a4 HAa HAXO0KICHUEC BEPOATHOCTH

KonTpoabnass paGora Ne22. DjeMeHTbl MaTEMAaTHYECKOW CTaTUCTHUKH,
KOMOMHATOPHUKHU ¥ TEOPUU BEPOSITHOCTEH

Pa3nes 16. KoopauHathbl M BeKTOPBI

Tema 16.1 Koopaunarsl n
BEKTOPBI

Conep:xaHue yueOHOro MaTepuaJa

[IpssmoyrosibHas cucTeMa KOOPJAWHAT B IPOCTPAHCTRE .
Bexropsl B mpocTpaHcTBe .

Koopauuarter BekTopa

CrasnsspHOE IIpOM3Be/IeHIIe BEKTOPOB.

YpaBHeHMe IJIOCKOCTH B IPOCTPAHCTBE Y paBHEHHE
IPSIMOIT B IPOCTPAHCTBE

IIpakTyeckas padora Ne 28 BekTOpHBINH MeTO peLICHUs 32124

KonTtpoabsnas padora Ne 23. KoopnHaThl 1 BEKTOpPHI

Pa3nes 17. YpaBHenus u Hepas

eHcTBa. CHCcTeMbl YPaBHEHHI U HEPAaBEHCTB.

Tema 17.1 YpaBHeHus u
HepaBeHcTBa. CHCTEMBI
YPaBHEHHI U HEPABEHCTB.

Conep:xanue yueoHoro Mmatepuaia PaBHOCHIIEHOCTD
YPaBHEHUU .

OO011ire MeTOTBI pellleHusl ypaBHEeHU

Pemrenre HepaBeHCTB ¢ OJTHOI TepeMeHHOM
YpaBHeHUsT 1 HEpaBEHCTBA C IBYMS IIePeMEeHHBIMHI
Cucremsl ypaBHEHUI

YpaBHeHUsT 1 HepaBeHCTBA C ITapaMeTpaMu

NN DN

IIpakTyeckas padora Ne 29,30 Cucrembl ypaBHeHH H HEPaBeHCTB 4

KontpoabHas padora Ne 24. YpaBuenus u HepaBeHCTBA. CHUCTEMBI
YpaBHEHUI U HEPABEHCTB

Hroro 3 kype

56




BCEI'O 234

JUist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepralia HCIIOJIb3YIOTCS CIeayole 0003HaueHUS:
1 - o3HaKOMHUTEINBHBIN (Y3HABAaHUE PaHEE H3YYCHHBIX OOBEKTOB, CBOHCTB);
2 - penpOyKTUBHBIN (BBIMIOTHEHHE JESITSILHOCTH MO0 00pasily, HHCTPYKIIMH WJIH MO PYKOBOJCTBOM);

3 — IPOAYKTUBHEIH (IUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJIHCHUE JCSITEILHOCTH, PEIICHHUE MTPOOIIEMHBIX
3a/1a4)




3. YCJIOBMS PEAJIN3AIIMNA YYEBHOM JTACITATIINHBI
3.1. TpeGoBaHusi K MHUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY O00ecCHe4YeHNI0
Peanuzanus yueOHOM TUCHUTUIMHBI TPEOYET HAMUUUS y4eOHOro KaOMHEeTa MaTEeMAaTHKHU.

3.1.1. O6opynoBanne ka0MHETA MATEMATHKH:

Ne i/ HaumeHoBaHue uMymiecTBa HuB. Ne Kou-Bo
1 Cron - 1
2 Kpecno [IpecTnxk. Marepuan O0OMBKH: - 1

HCKYCCTBEHHAs KOXka. [|BeT OOMBKH: YEPHBIN.
3 Cron yueHwueckuit 2-Xx MeCTHBIH 6  Tp. - 15
1200*760*500. LIBeT Oyk CBETIbIH.
4 Cryn yuennueckuit 380%460*400 6 rp. pocta - 30
5) [lxonbHas ocka - 1
6 NuTtepakTuBHBIA KOMIUIEKT Intel Write 222101045614 1
7 HoytOyxk nopraruBHei [[9BM 222101045657 1
RAYbook Bi1010 ICL

3.2. UndopMmannonHoe odecnevyeHne o0yueHmst
Yueonuxku u yueonvie nocoous

1) ®enepanbhblil 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
denepanm». 2)
[Tpuka3z MunuctepcTBa o6pazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKICHUH (PeiepaibHOro rocy/1apcCTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTa CPEAHETO
(TmoJiHOT0) 00IIET0 00PA30BAHUSY.
3) IIpuka3z MunucrepctBa oopazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuit B [Ipuka3z MunucrepcTBa oOpazoBanust U Hayku Poccuiickoit @enepannu ot

17.05.2012

Ne 413 «*“O0 ytBepxkaennu (heaepasbHOro rocy1apCTBEHHOTO 00Pa30BaTEILHOTO
CTaHAapTa CpeaHEro (MOTHOT0) 00IIero 00pa3oBaHus . 4)
[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJUTHKU B cpepe MOATOTOBKU paboUInx
kaapoB u J{I1O MunucrepctBa o6pa3zoBanus u Hayku PD ot 17.03.2015 Ne

06259«PexkoMeHaliy 0 OpraHu3aIuy MoJyYeHUs CpeTHEero o01ero oopa3oBaHus B



Mpeiesiax OCBOCHUS 00Pa30BaTENBHBIX MPOTPAMM CPEIHETO MTPO(PECCHOHATEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHus C

ydgeToM TpeOoBaHU (enepabHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAAPTOB U
nmoyqyaeMor  mpodecCHd WM CHEIUAIBHOCTH  CPeAHEro  MpodecCHOHATEHOTO
00pa3oBaHUs»

5) A.I''Mopakosuy ,I1.B.CemenoB Maremaruka: Anredpa 1 Hauajga MaTeEMaTHYECKOTO
aHanu3a,reoMeTpus 4.1 yueOHuUK (0a30BbIi U yriayoaeHHbld ypoBHH) 10 kimacc —M-2015.
-462c.

6) A.I'Mopakosuy,I1.B.CemenoB MaremaTuka: AnreOpa U Hayaia MaTeMaTHYECKOTO
aHanu3a,reoMeTpusi 4.2 3agayHuK (0a30BbIi U yrayOneHHbI ypoBHH) 10 kimacc —M2015.
-342c.

TYA.I MopakoBuy,I1.B.CemenoB Marematuka: Anrebpa ¥ Hayajga MaTEMaTHYECKOTO
aHanu3a,reomMeTpusi 4.1 yueOHUK (6a30BbIi 1 yriyoseHHbIN ypoBHH) 11 kimacc —M-2015.
-462c.

8)A.I'.'Mopakosuy,I1.B.CemenoB Martematuka: AnreOpa M Havajla MaTEMaTUYECKOIO

aHanu3a,reoMeTpusi 4.2 3aJayHuK (0a30BbIN U yriayOiaeHHbI ypoBHH) 11 kmacc —M-

2015. -261c.

9)A.I''Mopakosuy, U.M.CmuproBa u ap.Marematuka 10 kiacc, yueOHUK JUIsl yHaIuxcs

o01eo0pazoBaTenbHbIX yupexaeHuil ( 6a30BbIit ypoBeHb), M.- 2013.-430c.

10)A .I''MopakoBuu ,JI.M.CmupHoBa u Jp. Marematuka 11 kimacc, y4eOHUK it

y4yaiuxcs o01eodpa3oBaresbHbIX yupexkaeHui ( 0a30Bbiii ypoBeHb), M.-2013.-416c¢.

11) JI.C.Aranacsa ,B.®.byry3oB ['eomerpus 10-11( 6a30Bbiit 1 ipoguiibHBINA YPOBHU,M. -
2015.-255¢.

JlonoiHUTEILHAA JIUTEPATypPa

1. Pawmaxose M. U. Marematuka: y4eOHUK ISl CTYI. YUpPSXKACHUN cpen. mpod.

obpazoBanus. — M., 2014.-251c.

19



2. bawmakos M. HU. Marematnka. COOpHHMK 3ama4d mpodUILHON HANpPaBICHHOCTH:
yae0. mocodue I CTyA. yapexaeHuu cpe. nmpod. oopazoBanus. — M., 2014.220c.

3. bawmakxos M. U. MatemaTtuka. 3agauauk: y4e0. mocodue s CTy. YUPESKICHHUM
cpen. mpod. obpazoBanus. — M., 2014.-214c.

4. bawmaxos M. U. MaremaTuka. DIEKTPOHHBIN y4e0.-METOJ. KOMIUJIEKC JIJIs CTY/I.
yapexJIeHui cpen. mpod. odbpazoanus. — M., 2015.-212c.

5. bawmakos M. . MaremaTuka (0a30BbIil ypoBeHb). 10 kimace. — M., 2014.-212c¢.

6. hawmakos M. M. Marematuka (6a30BbIif ypoBeHb). 11 kimacc. — M., 2014.-206c¢.

7. bawmarxos M. H. Anrebpa w Hayana aHanu3a, reometpus. 10 kmacc. — M.,
2013.201c.

8. bawmakxos M. M. Maremartuka (0a30Bbii ypoBeHb). 10 kinacc. COOpHUK 3a/1a4: yueo.
nocobue-M.2012.-259c¢.

9. bawmakos M. . Marematuka (6a30Bbiii ypoBeHb). 11 kinacc. COopHUK 3a1a4: yueo.
nocobue-M.2012.-289c.

10.7yceé B. A., Ipucopves C. I'., Hsoreuna C. B. Matematuka s mpodeccuii u
CHEINATBHOCTEH COIMAbHO-O9KOHOMHUYECKOTO Tpoduist: Y4eOHUK JUIsi  CTY/I.
yupexaeHuit cpea. npod. oopazona Hust. — M., 2014-414c.

11.hawmarxos M. U. MatemMatuka: KH. JUIsl IpeNojaBarelisi: MeTol. mocodue. — M.,
2013-189c.

12. hawmaxos M. U., I[vieanos I11. . MeToandeckoe mocooue s moarotroBku kK EI'D.
— M., 2011-162c.

Nurepuer-pecypest www. fcior. edu. ru (MadopmanmroHHble, TPEHUPOBOUYHBIE H
KOHTPOJIbHBIE MaTe€pHUalbl).

www. school-collection. edu. ru (Emunas koyekiuu TUPPOBBIX 00pa30BaTEIbHBIX

PECypCoB).

20



4.  KOHTPO.JIb M OLUEHKA PE3YJbTATOB OCBOEHUSI
YYEBHOM JIMCHUATIIMHBI

KoHTpoib M OlleHKa pPEe3y/IbTaTOB OCBOCHUS YYEOHOW JMCIUIUIMHBI OCYIIECTBIISICTCS
HpernoaBaTesicM B MPOIECCe MPOBEACHHS ayAMTOPHBIX 3aHATHH, TECTUPOBAHMS, a TAKKE
BBITIOJTHEHMSI OOYYarOIIMMHUCS WHIMBHIYAJIbHBIX W TPYIIOBBIX 3aJaHUN, KOHTPOJBHBIX
pabor.

Pe3yabTaThl 00y4eHHs @opMbI M METONbI

KOHTPOJIA M OIOCHKH

(ocBOEHHbBIE YMEHMNSI, YCBOCHHbIE 3HAHMS) Pe3yJILTATOB 00ydeHusI

1 2

JJuunocmmnuix
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—Pa3BUTHC JJOTHYECKOTI'O MBIIIJICHW A,

MIPOCTPAHCTBEHHOI'O BOOOpaXEHUs, AITOPUTMUUYECKON

KYJIbTYpPbl, KPHUTHUYHOCTHM  MbBIIUJICHUA Ha  YPOBHC,

HE0OX0IMMOM J1J1s1 Oy TyIelt mpodeccuoHabHON
JEATEIBHOCTH, JUISI POJIOKCHUS 00pa30BaHus U
caM000pa30BaHUs;

— OBJIAICHNC MATCMATUYCCKUMHU 3HAHUAMHA U YMCHHAMU,
HCO6XOI[I/IMBIMI/I B HOBCGHHGBHOﬁ KHU3HH, OJIs1 OCBOCHMUA

CMCIKHBIX CCTCCTBCHHO -HAay4YHbIX JHUCHOUIIIMH H

JUCIUTUINH MPOGECCHOHANBHOTO UKIIA, I MOJTYYSHUS
oOpa3zoBaHus B 001acTsIX, HE TPEOYIOUUX yriayOJeHHOM
MaTEMaTUYECKON MOITOTOBKHU;

—— FOTOBHOCTbH K KOJUIEKTUBHOU paboOTe, COTPYAHUYECTBY
CO CBEpPCTHUKaMHU B 00pa3oBaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIEN0BATEIBLCKOM, MPOEKTHOW U
JIPYTUX BUJAX JIESITEIbHOCTH;

-peuterue 3a0ay HA
JN02UKY, peuleHue

npocmpanCcni6EeHHbIX

3a0a4 no ceomempuu,

-peulerue npaKkmudecKux

npumepos us
NOBCEOHEBHOU HCUZHUL,
-ananuz  pabomol 8
2pynnax,

Memanpeomemmnuix
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—  YMEHHE CaMOCTOATEJIBHO  OINPENENATh  LENH
NEATEIBHOCTH U COCTAaBJIATH IUIAHBI JEATEIIBHOCTH;
CaMOCTOSITEIIBHO ~ OCYILECTBIIATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATh  JACATEIBHOCTh; MCIOJIB30BAaTh BCE
BO3MOJKHBIE PECYPCHI Ul JOCTUKEHUU I1I0CTABJICHHBIX
Heseld U peaau3aluuy IUIaHOB JIEATEIbHOCTH; BBIOMPATh
YCIICIIHBIE CTPATErUH B PA3JINYHBIX CUTYAIUAX;
—YMEHHUE MPOIYKTUBHO OOIATHCA U B3aUMOJIECTBOBATH
B IIPOLECCE COBMECTHOM JEATEIIBHOCTH, YYUTHIBATH
MTO3UIMU APYTUX YYACTHUKOB JAEATEIBHOCTH,

3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHL;

- BJIaJICHUE HaBBIKAMH IT03HABaTEILHOM,
y4eOHOUCCIIEIOBATEILCKOM U MPOSKTHOM JIeSITEIILHOCTH,
HaBBIKAMU pa3pelieHusi MpoOJieM; CHOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSTEIBHOMY IIOMCKY METO/OB
pEIIeHMS MPAaKTHYECKUX 3a/1a4, MPUMECHECHUH Pa3TUIHbBIX
METOJ0B IMO3HAHHUS;

— TOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSITEIBLHOM
MH(POPMAIITMOHHO  —TIO3HABATEILHOW  JIESTEIHLHOCTH,
BKJIFOYAas YMCHHE OPHCHTHUPOBATHCS B Pa3TMYHBIX
HMCTOYHUKAX HHGOPMAIUHU, KPUTHYCCKH OIICHUBATh H
WHTEPIPETUPOBATh HMHQPOPMAIIUIO, TIOIyd4aeMyl U3
Pa3IMYHBIX UICTOYHUKOB;

— BJIaJICHHE HaBBIKAMH MO3HABATEIIFHON peIIeKCHUN KaK
OCO3HAaHMUS COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWUM, TPAHULL

-N0020MOBK(

pegepamos.

pabomvi 8
-aHanu3
2pynnax,

pazpabomxu
-aHanu3
npoexkma.
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CBOEI0 3HaHUS U He3HAHUS, HOBBIX II03HABATEILHBIX 33724
Y CPEJICTB JUISl UX JOCTUKCHUS,

— LIEJICYCTPEMIICHHOCTh B IIOMCKAX Y ITPUHATUU PEIICHUH,
CO00pa3UTEIHLHOCTh u VHTYULHSA, Pa3BUTOCTh
IIPOCTPAHCTBEHHBIX MPEICTaBJICHUM; CIIOCOOHOCThH

BOCIIPUHUMATDb KPACOTY U I'aPpMOHHNIO MHUPA,

IlIpeomemmnuix
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-c(hopMHPOBAHHOCTD PEICTABICHUN O MaTEMaTHKE KaK
4acTU MUPOBOM KYJIBTYpbl U MECTE MATEMAaTUKHU B
COBPEMEHHOW LMBUIIM3ALUH, CIIOCO0aX OMHUCAHUS
SABJICHUM peaIbHOr0 MUpPA HA MATEMATUYECKOM SI3BIKE;
— c(popMUPOBAHHOCTH MPEACTABIECHUHN O
MaTEMaTUYECKUX MOHATUAX KaK BaKHEUIINX
MaTE€MaTUYECKUX MOJEIIAX, MO3BOJISIIOIIMX ONUCHIBATh U
M3y4aTh pa3HbI€ NMPOLIECCHI U SBJICHUS; IOHUMAaHNE
BO3MOXHOCTH aKCMOMAaTHYECKOTO IIOCTPOECHUS
MAaTeMaTUYECKUX TEOPUH;

—BJIaJICHHE METOJIaMU J0Ka3aTeJIbCTB U AITOPUTMOB
pelieHus, YMEHUE UX IPUMEHSTh, IPOBOAUTH
JIOKa3aTeJIbHBIE PAcCyKICHHS B XOJ€ PELICHUS 33]1a4;
—BJIaJICHUE CTaHJAPTHBIMU ITPUEMAMU PELLICHHUS
PalMOHAIBHBIX U HPPALIMOHAIIBHBIX, T0KA3aTEIIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUI U
HEPaBEHCTB, UX CUCTEM; UCIIOJb30BaHUE T'OTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCIIE ISl IOMCKA

IIyTH PEMIEHUS U WIUTIOCTPALIMK PEIICHNs] YPABHEHUN U

- TEKYILIUN
KOHTPOJIb B (popMme
YCTHOTO OIpOcCa; -
AKCIEpTHAs OI[EHKa
pE3yIbTAaTOB
NeSATEeIbHOCTH
oOyuJarolerocs B
MIPOIIECCE OCBOCHHUS
oOpazoBaTeIbHON
MIPOTPaMMBbI; Ha
MPAKTUICCKUX
3QHATHUAX; -
BHEAyIUTOpHAS
caMOCTOsITeIIbHAs
paboTa, BBITIOJIHEHHE
WHIUBUTy TBHBIX
MPOCKTHBIX 3aJaHUM; -

TCCTUPOBAHHUC 110 TCMC,

HEPABEHCTB;
- JIOMAIITHSIS

— c(hopMuUpOBaHHOCTD MPEACTABICHUI 00 OCHOBHBIX paGora;
- pelieHne
MIPaKTUYECKHUX 33]1a4 C
HaTJISTHBIM

MOHSATHUSAX MATEMATUYECKOTO aHAIN3a U UX 3aBUCUMOCTEH; ——

CBOMCTBAXx, BJIaJICHUEC YMECHUEM XapaKTEPHU30BaTh BJIQ/ICHUE

noBeieHue HyHKIIUNA, UCTIOJIH30BAHUE TIOJTyYCHHBIX OCHOBHBIMU

3HAHUM I OIIMCAHUS U aHAJIN3a PCAJIBHBIX

IIOHATHUAMMU O
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IIOCKHUX U ITPOCTPAHCTBCHHBIX TCOMCTPHUICCKHUX

¢durypax, X OCHOBHBIX CBOMCTBAX; - IIPOAHAIN3UPOBATH
c(hOpMHUPOBAHHOCTH YMEHHUS PACIIO3HABATh OCHOBHEIE
reoMeTpudeckue (Uryphl Ha YepTexKax, MOJCIAX U B HOPMAaTHBHOIIPABOBLIE
peaIIbHOM MUPE; IPUMEHEHHUE U3YUYECHHBIX CBOMCTB AKTBI;

reoMeTpuuecKux Guryp u GopMyI i perieHus
reOMETPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUIECKUM
COJIepKaHUEM;

— c(hOPMHUPOBAHHOCTH MPE/ICTABICHUIN O TIpolieccax U
SBIICHUSX, UMEIOIIIUX BEPOSITHOCTHBIN XapakTep,

CTaTUCTHYCCKHUX 3dKOHOMCPHOCTAX B PCAJIbHOM MHUPC,

OCHOBHBIX MOHATHUSX 3JIEMEHTAPHOU TEOPUU - HUTOrOBas
BEPOSITHOCTEN; YMEHHI HaXOAUTh U OLICHUBATh aTrecTaiuys B popme
BEPOSTHOCTH HACTYIICHHUS COOBITHH B MPOCTECHUIIIHNX JK3aMeHa

MIPAKTUYECKUX CUTyalUsAX U OCHOBHBIE
XapaKTEpUCTHUKU CIIyYalHbIX BEJIINYNH;

—— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX
KOMIIBIOTEPHBIX ITPOTPaMM IIPU PELICHUN 3a1a4
IIPEACTABICHUEM PE3YyJIbTATOB; - IIOATOTOBKA JTOKJIAa

win pedepara; - MOArOTOBKA MPE3CHTAIINH;

5. [TPOEKTHASA AEATEJIbHOCTD 10 JUCHUIIVIMHE MATEMATHKA.

Tembl TTPOEKTHOM AEATEIBHOCTU CTYAEHTOB:

1. TlapamienbHOe NPOEKTUPOBAHUE.

2. T'paduyeckoe pelnieHrne ypaBHEHUI 1 HEPABEHCTB.
3. TlpaBunbHBIC U TOTYIPaBUIBLHBIC MHOTOTPAHHHKH.
4
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AHHOTAIUA K ITPOEKTY «ITAPAJUIEJIBHOE ITPOEKTHUPOBAHUEY.

Heas pabGorbl:  HCCienOBaTh 0o0JlacTp  IPUMEHEHUs

napajyieIbHOrO0 MPOEKTUPOBAHUS B CTPOUTEIBCTBE U MAIIMHOCTPOEHUH.

Metoabl ucc/Ieq0OBAHMSA: U3YUYECHUE TEOPETUUYECKOIO MaTepualia, COOTHECEHHUE
METOJIOB M CBOMCTB NapauIEIbHOTO IMPOECKTHUPOBAHUS C IMOCTPOCHUEM IPOEKIHUI B
MH)XEHEpHOU TpaduKe, UCCIIEJOBAHUE UCIIOIb30BaHUS OPTOrOHAIBHBIX MPOEKIUM MPU
PELIEHUN peaJbHbIX MNPUKIAAHBIX 3a7ad B CTPOUTENBCTBE M MAIIMHOCTPOECHMH,
caMoOCTOsITeNIbHAsE paboTa MO PEUICHUIO MPUKIAIHBIX 3a/ad C OMMCAHHUEM CIIOCOOOB
peuieHus.

OcHoBHbBIe pe3yJibTaThbl: B pPE3yJbTaTe BBIIOJHEHUS pabOThl IIAHUPYETCS
YCTaHOBUTB, YTO NAPAILIEIBHOE IPOCKTUPOBAHNE NIUPOKO UCIOJIB3YETCS HE TOJIBKO JIIS
N300pakKeHHs] MHOTOTPAHHUKOB M KPYTJBIX TEJl B IUIOCKOCTH, HO W NPU PELICHUU
OPUKJIAJHBIX 3aa4 B CTPOUTEIBCTBE M MAIIMHOCTPOEHHH, C OIOpPOM Ha CBOMCTBA
napaJijIeIbHOW U OPTOrOHAIBHOW IPOEKIUH PELIAIOTCS PA3IMYHbIE IPUKIIAIHBIE 3a1a41

B DTUX 00J1aCTHAX.

AHHOTAILIUA K I[TPOEKTY «'PA®MYECKOE PEILIEHUE YPABHEHUI 1
HEPABEHCTB».
Hean: BreisicHuTh mpeuMyIiecTBa rpaguyeckoro cnoco0a peiieHusl ypaBHEHUM U
HEPABEHCTB.

3agaum:
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. CpaBHUTH aHANUTUYECKUN U Trpaduueckuil Crocod pelieHus: ypaBHEHUU U
HEPaBEHCTB.

. O3HaKOMUTHCS B KaKHX CIIy4asx rpaduuyeckuii crmocod MMeeT MperuMyIecTBa.

. PaccMmoTpeTs pelenne ypaBHEHUM ¢ MOLYJIEM U ITapaMETPOM.

AKTYaJIbHOCTDb MCCJICAOBAHUS: AHAIN3 MaTepuaa, MOCBAILEHHOTO
rpauyecKoMy pELIEHUI0 YpaBHEHUI U HEPABEHCTB B Y4eOHBIX TOCOOMSIX «AnreOpa u
HayaJla MaTeMaTHYECKOI0 aHAJIM3a» Pa3HbIX aBTOPOB, YUET LEJIeH N3yUeHUS JaHHON
TEeMBbI. ATaK K€ 0053aTeNbHBIX PE3YyIbTATOB O0YUEHHUS, CBSI3aHHBIX C
paccMaTpuBaeMOU TEMOU.

OcHoBHBIE pe3yJbTAThl: B PE3YJIbTATE BBITOJHEHHS pPa0OTHl IUIAHUPYETCS

YCTaHOBUTh, UYTO rpaUyeCcKUili METOJ pEelIeHUs YPAaBHEHH U HEPAaBEHCTB HauOoiee
yA0OHBII U3 METOAOB pellleHUs JaHHbIX 3aAa4. [logbopka u pazpadoTka 3¢ (HEeKTUBHBIX

MCTOJ0B PCHICHHA ypaBHeHI/Iﬁ M HCPABCHCTB B 3aBUCHUMOCTH OT THIIA pCIIACMbIX 3a/1a4.

AHHOTAIIMA K [TIPOEKTY «IIPABUJIBHBIE U ITOJIVIIPABUJIBHBIE
MHOI'OI' PAHHUK».
Hears mnpoexkra: wu3yuntb T1eMmMy «lIpaBuibHble W NOJYNpPaBUIIBHBIE
MHOTI'OTPaHHUKI.
3agaHus 11 MCCIeOBAHMSA: B IIPOLIECCE BHIMOIHEHUS TPOEKTa 00ydaroIuecs
CaMOCTOSATENIbHO HAXOAAT UCTOYHUKH UH(POpPMALIMU, aHATU3UPYIOT €€ U JeNat0T

COOTBCTCTBYIOIIMC BbIBOBI.
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OcHoBHbBIE pe3yJbTaThl: B Mpolecce padoThl HAJ MPOEKTOM Yy OOyUYarOIIUXCs
Pa3BUBAETCS CAMOCTOSITEIBHOE KPUTUYECKOE MBIIIJIEHUE B TOMCKE HOBOM MH(OPMALIHH.
B pesynbrare BbIMONHEHUS JaHHOW pabOThl IUIAHUPYETCS JIydllee MOHHUMAaHUE WU
yCBOEHHMs marepuana 1no teme «lIpaBuibHbIE M MOJMyNpaBUIIBHBIE MHOTIOTPAaHHUKW,
pPa3BUTHE MPOCTPAHCTBEHHOI'O MBILUIEHUS, BOOOPAXKEHUs, Pa3BUTHE IO3HABATEIILHON
JESITEIbHOCTH B X0Ji¢ paboThl C MPOCTPAHCTBEHHBIMU (PUTYpaMU, YMEHHE padoTaTh C

KOMITBIOTEPHBIMH TTpOTrpaMMaMu, TipoekTupytonme 3D momgenu Guryp.
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AHHOTALIMA K ITPOEKTY « KOHUYECKHUE CEHEHUA 1 X
[NPUMEHEHUE B TEXHUKE».

Hesb: U3yuynTh OCHOBHBIE KJIACCU(PUKAIIUA KOHUYECKUX CEUYEHUHN U UX IPUMEHEHUE
B ME¥KJIYHApOJHOW MPAKTHUKE.

3agaum: paccMOTpeTb  OCOOCHHOCTM  NPHUMEHEHHS] OCHOBHBIX  METOJOB
KJ1acCU(UKALIMK TOBAPOB B MEKyHAPOTHOM MPAKTUKE.

JInst TOCTVIKEHHs MOCTABJICHHOW LENM W PEAIu3alMi BBIIICYKA3aHHBIX 33734 B
paboTe MpearonaramTcs Kak HCIOJIb30BAHME TAaKMX METOJ0B KaK: aHaju3, CUHTES3,
IUIAHUPOBAHWE  MNPOTHO3UPOBAHUE, CUCTEMHBIA W KOMIUIEKCHBIC  TOJXOJbI,
AHAJIMTUYECKO-MAaTEMATUYECKUE METOBI U T. II.

OcHoOBHBIE pe3yabTaThI: B Ipoliecce paboThl Ha/l MPOEKTOM y O0yUYarOImUXCs
Pa3BUBAETCS CAMOCTOSITEIbHOE KPUTUYECKOE MBIIIJICHUE B TOMCKE HOBOM MH(MOPMAIIHH.
B pesynbrare BBIMOJTHEHUS NaHHOW pabOTHI TUJIAHUPYETCS Jydillee MMOHWMAHUE W
yCBOEHUs Marepuana 1o reme «Konmueckue ceyeHus», pa3BUTHE ITPOCTPAHCTBEHHOIO
MBIIIJIEHUSI, BOOOpaKEHUSI, pa3BUTUE TTO3HABATEIHLHOUN NEATETLHOCTH B X0J/1€ PaOOTHI C
IPOCTPAHCTBEHHBIMU (UTYpaMU, YMEHHE paboTaTh ¢ KOMIBIOTEPHBIMU MPOrPaMMaMH,

npoektupytonue 3D monenu Guryp.
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