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1. OBIIAS XAPAKTEPUCTHKA PABOYENM ITIPOI'PAMMbI YYEBHOT'O ITPEJMETA
"MATEMATHKA".

1.1. MecTo npeaMeTa B CTPYKType OCHOBHOM 00pa30BaTe/IbHOW MPOrpaMMbI:

VYueOnsblii npenMer "Maremaruka" sSBISETCS 00s3aTEILHON YacThi0 00IIe00pa30BaTEILHOTO

IIMKJIa OCHOBHOW 0Opa3oBaTeiabHOM mporpammsbl B cooTBeTcTBUU ¢ PI'OC mo crnennanibHOCTH
27.02.07 YnpaBieHrue KaueCTBOM MPOAYKITHH, IPOIECCOB U YCIYT (IO OTPaCIIsiM).

1.2. llesab u muIaHUpPYeMble Pe3yJIbTAThI OCBOEHHS MpeaMeTa:

OcBoenue conepkanusi yuyeOHOro mpeamera «MaremaTuka» 00€CIEUMBACT JOCTHKEHHE

CTYJIEHTaMH CJICYIONINX Pe3ybTaTOB:

JIMYHOCTHBIE:

— c(hopMHPOBAaHHOCTh TPEJCTABICHUNA O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3BIKE HAYKH,
CPENCTBE MOJIETUPOBAHMS SIBJICHUI U IPOLIECCOB, UAECAX U METOJAX MaTEMaTHKH;

— TNOHMMaHHE 3HAYMMOCTHM MAaTEMAaTUKU JUIsi HAyYHO-TEXHHYECKOro Mporpecca,
c(OpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYeIOBEUeCKON KyJIbTYpbl
yepes 3HaKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATUKH, IBOIIOLIMEN MAaTEMAaTUYECKUX UIEH;

— Ppa3BHUTHE JIOTUYECKOTO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aJITOPUTMHUYECKON
KyIbTypbl, KPUTHYHOCTH MBIIUICHUS HA  YpPOBHE, HEOOXOAMMOM s Oymyiei
npodecCHOHATBEHOMN AEATENHHOCTH, TSl POJOJIKEHUST 00pa30BaHUs M CaMOOOpa30BaHNS,

— OBIIAJICHHE MATEeMATHYECKUMHU 3HAHUSMU U YMEHUSMHU, HEOOXOJUMBIMU B TIOBCEIHEBHOM
JKU3HHM, JJII OCBOEHHUS CMEXKHBIX €CTECTBEHHOHAYUYHbIX JHCUMIUIMH W JIUCLHMIUIMH
npoeCcCHOHATIBHOTO LUKIA, JUIS TOJXy4eHus oOpa3oBaHUs B OOJACTSIX, HE TPeOYIOUMX
yIIIyOJICHHON MaTeMaTHYECKON MOATOTOBKY;

— FOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA TIPOTSKCHUH
BCEH JKM3HHM; CO3HATEIbHOE OTHOIICHHWE K HENPEephIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCHenHoH npodeccuoHaIbHON 1 00IIECTBEHHOM NesSTeIbHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITETIbHOW TBOPUYECKOM U OTBETCTBEHHOM JEATEIbHOCTH;
— FOTOBHOCTbH K KOJUIEKTUBHOHN paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B 00Pa30BATEIBHOM,
OOIIIECTBEHHO  TIOJIE3HOW, Y4eOHO-MCCIEAOBATEIbCKOW, TPOCKTHOM W  JIPYTrUX  BHJAAX
JesATEeIbHOCTH;

— OTHOILIEHHE K MpOo(ecCHOHANBbHON AEsITeNbHOCTH KaK BO3MOXKHOCTH Y4YacTHSl B PELIEHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHAIBHBIX MTPOOJIEM;

MeTanpeIMeTHbIe

— YMEHHUE CaAMOCTOSITEIBHO OMNpPENENsATh IeNU MACSITENIbHOCTU UM COCTaBIATh IUIAHBI
JEATEIbHOCTH; CaMOCTOATEIBHO  OCYLIECTBJIATh, KOHTPOJUPOBATH M  KOPPEKTHPOBATH
JIeSATEIbHOCTh; UCIOJIb30BaTh BCE BO3ZMOXKHBIE PECYpPChl ISl TOCTHXKEHUS TIOCTABJICHHBIX IIeJIeH
U peaju3alyy IJIaHOB JIeATEIbHOCTH; BEIOMPATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

— YyMEHHE MPOAYKTHUBHO OOMAThCS M B3aMMOJCHCTBOBATH B IMPOLECCE COBMECTHOM
NEeSATeNIbHOCTH, YYHUTBIBaTh [O3ULMU JIPYTUX YYaCTHUKOB JESTEIbHOCTH, 3((HEeKTHUBHO
paspeuatb KOH(PIUKTHI;

— BJQJICHWEC HaBbIKAMH TI03HABATEIbHOHM, Y4eOHO-HCCIICIOBATEILCKOH U TMPOEKTHON
NEeSATeNIbHOCTH, HAaBBIKAMU  pa3pelieHuss MpoOieM; CrmocoOHOCTh HW  TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJOB PEIICHUs MPAKTHYECKUX 3a7ad, MPUMEHCHHUIO Pa3IMIHBIX
METO/I0B IMO3HAHMS;

— TOTOBHOCTh H CIIOCOOHOCTH K CaMOCTOATEIbHON WH(OPMAIMOHHO-TTO3HABATEIHHOU
NEeSTeNIbHOCTH, BKIIOYash YMEHUE OPHEHTHPOBATHCA B PA3NWYHBIX HMCTOYHUKAX HH(pOpMarmu,
KPUTHYECKH OIIEHUBATh M WMHTEPIPETUPOBATh HHPOPMAIMIO, TMOTYyYaeMyI0 W3 Pa3IMIHBIX
HCTOYHUKOB;

— BIAJCHUE S3BIKOBBIMHU CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO ¥ TOYHO HM3JIarath CBOIO TOUKY
3pEHHUs, UCTIOIb30BATh a/IEKBATHBIE SI3bIKOBHIE CPE/ICTBA;

— BIIQJICHUE HABBIKAMU TO3HABATEIBHOUN pedieKCHH KaK OCO3HAHUS COBEPIIAEMBIX EHCTBHM 1



MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, 'PAHULl CBOETO 3HAHWS U HE3HAHUS,
HOBBIX ITI03HABATENIbHBIX 33/1a4 U CPEJICTB IS UX JOCTHXKCHMS;

— LEJIEYCTPEMJICHHOCTh B MOUCKaX M MPHUHATUHU pEIIeHHH, cOOOpa3UTENbHOCTh U MHTYULIHS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTABICHUI; CIOCOOHOCTh BOCIPHUHUMATh KpacoTry H
TapMOHHUIO MUDA;
npeaMeTHbIE:

— c(OPMHUPOBAHHOCTH TMPEJCTABICHUI O MaTeMaTHKE KaK YaCTW MHPOBOH KyJIbTYyphl U MECTE
MaTeMaTHUK{ B COBPEMEHHOW LIMBWJIM3ALIMHU, CIIOCO0AaX OMUCAHMs SBJICHHUI peaJbHOro MHpa Ha

MaTEMaTUYECKOM SA3BIKE;

— c(hOopMHUPOBAHHOCTh TPEJCTABIEHUH O MaTEeMaTHMYECKUX TMOHATUSAX KaK BaKHEMIIUX
MaTEMaTUYECKUX MOJEIAX, [T03BOJIIOIIMX ONKUCHIBATh U U3y4aTh Pa3HbIE IIPOLECCHl U SBICHUS;
IIOHUMAHHE BO3MOXXHOCTH AaKCMOMAaTHYECKOIO IIOCTPOCHUS MATEMATHYECKUX TEOpUH; —
BIAJCHUE METOJAaMU JI0KA3aTEIbCTB M AJITOPUTMOB pELICHUSA, YMEHHE UX IPUMEHSATS,
MIPOBOJIUTH JTOKA3aTEJIbHBIEC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BIJIAJICHUE CTAaHJAPTHBIMM IPUEMAMHM PCELICHUA paLUOHAIBHBIX W HUPPALMOHAIBHBIX,
IIOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHUN W HEPABEHCTB, UX CHUCTEM;
UCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM, B TOM YMCJIE JJI II0- UCKA IIyTH PELICHUS
Y WUIIOCTPALIMK PEUICHUS] YPAaBHEHUN U HEPABEHCTB;

— c()OpMHUPOBAHHOCTD MPEICTABICHUNH 00 OCHOBHBIX MOHATHUAX MaTeMaTHUYECKOI'O aHAJIN3a U UX
CBOICTBaX, BIJIAJICHUE YMEHHEM XapaKTepU30BaTh IOBeACHHE (YHKIUH, HCIOJIb30BaHUE
IIOJIYYCHHBIX 3HAHWM I OIIMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

— BIAJCHUE OCHOBHBIMM IIOHATUSMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX

¢urypax, uX OCHOBHBIX CBOHCTBaX; C()OPMUPOBAHHOCTb YMEHHUS PAcllO3HABATh F€OMETPUUECKUE
¢burypsl Ha uepTekax, MOJENIIX U B pPEaJbHOM MHpE; NPUMEHEHHE H3YyUEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u QopMmysn JUid peleHHs TeOMeTPUYECKMX 3aJad M 3a1ad C
IIPAKTUYECKUM COJEPIKAHUEM;
— c(opMHUPOBAaHHOCTh NPEACTABICHUN O MpoleccaX M SBICHUSAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpPE, OCHOBHBIX TOHSATHSIX
JJIEMEHTApHOW TEOPUM BEPOSTHOCTEHW; YMEHMM HAXOAUTb U OLEHUBATb BEPOSITHOCTH
HACTYIUIEHHsI COOBITHI B MPOCTEUIINX MPAKTUUECKUX CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHBIX BEJIMYMH; — BIIQJCHUE HABBIKAMHU HCIIOJIB30BAHUA TOTOBBIX KOMIIBIOTEPHBIX
IIpOrpamMM IpH PELICHUU 3a]1a4.

B pamkax nporpaMmbl y4eO0HOIo npeaMeTa 00y4arolUMUCS 0CBAHBAIOTCS YMEHHUS U
3HAHUSA

KOJ Ymenus 3HaHusA
JIP
® BBITIOJTHATh ® 3HAYCHHE
. JIPOS, JIPO7, JIPO9, apudMeTHYECKHe ACHCTBUSA | MaTEeMaTUYeCKOW HayKH
JIP13. HaJ  YWUCIaMH, codeTas Ul pelleHHus  3ajad,
YCTHBIC U TUCHhMEHHBIC BO3HHMKAIOIIUX B TEOPUHU
MIPUEMBI; HAXOJWTh | U MPAKTUKE; MUPOTY U B
MpPUOIIKEHHBIE 3HA4YeHUs | TO xKe BpeMs
BEJIMYMH W TMOTPENIHOCTH | OTPaHUYECHHOCTH
BBIYHCIICHUN MIPUMEHEHUS
(abcomroTHas U | MaTeMaTHUYEeCKUX
OTHOCHUTEJIbHAsA); METOZIOB K aHaju3zy u
CpaBHHBATH YHUCJIOBBIC | HCCJICIOBAHHIO
BBIPKCHHS; MPOIIECCOB U SIBJICHHHN B
* HAXOJWTh 3HAYEHHUS KOPHS, | INPUPOJE U OOILIECTBE;




CTENEHH, aorapudma,
TPUTOHOMETPUUECKUX
BBIDAXKCHUM HAa  OCHOBE
onpezeNieHusi,  UCHOJb3Yys
npu HEOOXOUMOCTH
MHCTPYMEHTAJIbHBIE
CpelcTBa I10JIb30BaThCs
OpUOIMKEHHON — OLEHKOM
npu MPAKTUYECKUX
pacuerax;

BBITOJIHSATD
npeoOpa3oBaHMs
BBIPAKECHUH,
bopMmybl,
CBOMCTBaMH
jgorapu@mos,
TPUTOHOMETPUUECKUX
byHKIIHI;

MIPUMEHSIS
CBSI3aHHBIE CO
CTEIICHEH,

® 3HAYCHHE TNIPAKTUKH U
BOIIPOCOB, BO3HMKAIOIINAX
B CaMOW MaTe€MaTUKe IS
(dbopmupoBaHus u
pa3BUTHUSA
MaTE€MaTUYeCKOW HAYKH;
HCTOPHIO pa3BUTHUSA
MOHATUS YUCIA, CO3AAHUS
MaTEMaTHYECKOTO
aHaJIu3a, BO3HUKHOBEHMS
Y Pa3BUTHsI TEOMETPHH;

® YHUBEPCAIbHBIN

XapakTep 3aKOHOB
JIOTUKA MaTEMAaTHUYECKUX
paccykIeHHi, X

MPUMEHUMOCTh BO BCEX
00J1acTIX 4YeJIOBEUYECKOM
EeITEIbHOCTH;

® BEPOSTHOCTHBIN XapakTep
pPa3IUYHBIX  MPOIIECCOB
OKPYKAaroIIero MHUpa.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEAMETA
2.1. O6beM yueOHOro npeaMeTa M BH/AbI y4eOHOH padoThI

Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl Y4eOHOI0 peaMeTa 246

BT. U..

IIPAKTUYECKHE 3aHSITUS 78
Koncynomayuu 6

Jlexyuu, ypoxu 156
IIpomMe:kyTouHasi aTTECTALUSA 6

Hrorosas arrecranus B (popmMe IK3aMeHa 2 cemecTp




2.2. TemaTu4yeckui mJIaH M cogep:kanue yueoHoro npeamera MATEMATHUKA

B I'PYIHIIE nas cnenuaabHocTH: 27.02.07 YnpasiieHne Ka4uecTBOM NPOAYKIHH,
NMPoUEeCcCOB U YCJIYT (110 0TPAC/IsiM)

HaumeHnoBaHue Copep:xanne yueOHOTo MaTepuaja H pOpMbI O0Bem Koxapbl
pa3aesioB U TeM OPraHU3alUM AesITeJILHOCTH 00yUYaroLIuXCcst B yacax | JMYHOCTHBIX
pe3yabTaToB!
1 2 3 4
Conep:kaHue y4eOHOro MaTepuaJa JIPOS, JIPO7,
Aaredpa 7-9 JIP09, JIP13.
KJIACCOB MHuoxectBa. JIoruka. Bxognoe recrupoBanue 4
(moBTOpEHUE)
Coaepsxanue yueOHOro MaTepuasa JIPOS, JIPO7,
JeauMocTn ynce JIP09, JIP13.
ITonsitue genumoctu. JleauMOCTh CyMMBbl U MPOU3BEACHUS. 10
Henenue c ocratkom. llpusnaku neaumoctu . CpaBHEHHS.
Pemenne ypaBHeHunit B 1enelx uyucnax. KoHTpoJbHas
pabora .
MHuorouwiensl. Coaep:xkanue y4eOHOro MaTepuasa JIPOS, JIPO7,
Aurebd
pantecKkue . . JIP09, JIP13.
ypaBHEHHSI. Muorownensl oT opHoi mnepemenHoi. Cxema [opHepa 10
Mmuorouner P(x) wm ero xopenr Teopema be3y.
Anrebpandeckue ypaBHeHus. CneacTBus u3 Teopemsl besy.
Pemenne anreOpanveckux ypaBHEHHH pasiIoKeHHEM Ha
MHOXHTENN. CHMMETPUUECKHE MHOTOYIEHBl. MHOIOWICHBI
OT HECKOJNBKUX TIepeMEHHBIX. DOpMyisl COKpPAILIEHHOTO
YMHOXXEHHS U1l cTapmmux creneHed. bunom HeloToHa.
Cucremsl ypaBHenuii. KonTpoabHas padora
Crenenn ¢ Conep:xanue y4e0OHOro MaTepuaJia JIPOS, JIPO7,
el CTBUTEIbHBIM ; JIP09, JIP13.
noxKasareJjem JlelicTBUTEIIBHEIC qucia. beckoneuno yOBIBaroIIast 10
reoMeTpudecKas Tporpeccus. ApuOMETHUECKHA KOPEHb
HaTypaibHOM creneHu. CTeneHb C pPALMOHATBHBIM U
NeCTBUTENBHBIM NIOKa3aTeneM.Konmponwvnasn paboma.
Crenennas Coaeprxanue yueOHOro MaTepuasa JIPOS, JIPO7,
pymHRHms . JIP09, JIP13.
CreneHHaspyHKINS,eeCBONCTBAUT pa(HK. B3aumHo 12 ’
oOpartHbie pyHknuu. CnoxxHas GyHKIms. J[poOHO- nuHEelHHas 'B
(¢byaknus. PaBHOCWIBHBIE ypaBHEHHS W HEPaBEHCTBA. COOTBETCTBUH C
[Mpunoxenuem |

3 IIOOI1.2



HppanmonansHeie ypaBHEHHUSI. HppanuonansHeie
HepaBeHCTBA. Konmpoavnasa paboma

Toka3zarensnasady | Cogep:kanue y4eGHOro MaTepuasia JIPOS, JIPO7,
HKIUH . JIP09, JIP13.
[lokazarenbHass ¢yHKIMA, ee TpadhuKk ¢  CBOWCTBA. 10
ITokazarenbHbie ypaBHeHMs. IlokazaTelibHble HEPaBEHCTBA.
CucteMbl  IOKa3aTENbHBIX ypaBHCHI/Iﬁ U  HCPABCHCTB.
Koumponvuaa paboma
Jlorapudgmunuecka | Conep:kanne y4eO0HOro Marepuajia JIPOS, JIPO7,
s pyHKIUA JIP09, JIP13.
Jlorapudmer. CpoiictBa mnorapudmon. Jlecatudynbie u 12
HaTypaibHble  jorapudmel.  Dopmyna  mepexona.
Jlorapudmuueckast (yHKIHSA, €€ CBOICTBA, U rpaduk.
Jlorapudmuueckne ypaBHeHus. Jlorapupmuueckue
HepaBeHCTBa. KonmpoavHnasa padoma.
Tpuronomerpuyec | Cogep:kaHue y4eGHOT0 MaTepuaia JIPOS, JIPO7,
KueopMyIb JIPO9, JIP13.
Pannannassmepayrios. 16
[10BOpOTTOUKMBOKPYTIHAYAIAKOOPIUHAT.
OnpeneneHnecnHyca,KOCHHYCaUTaHT€HCAYTIA.
3HAaKMCHHYCa,KOCUHYCAaUTaHI€HCa. 3aBUCUMOCTb MEKIY
CHHYCOM, KOCHHYCOM M TAaHI€HCOMOIHOI'O MTOTOXeE
yria. TpUroHOMETPUYECKUETOKAECTBA.
CuHYC,KOCHHYCUTAHI€HCYJIOBOM -0l
DOpMYJIIBICTIOKEHUS.
CHHyC,KOCHHYCUTAHI€HCABOWHOT OYTJIA.
CHHyC,KOCHHYCUTAHT€HCIIOJOBUHHOT Oy TJIa.
@OopMyJIBIIPUBEACHHUS.
Cymmanpa3HocTecuHycoB.CyMManpa3HOCTEKOCHHYCOB.
IIpon3BeneHnecuHYCOBUKOCUHYCOB.
KonTtpouabsnasipabora
Tpuronomerpuue | Coaep:xaHue yueOHOIro MaTepHuaJia JIPOS, JIPO7,
CKHe YPABHEHH JIP09, JIP13.
YpaBHeHHE cos Xx=a. YpaBHEHHE Sin x=a 18
VYpaBHeHue tg x= a. TpUroHoMeTpUYECKUE YpaBHEHUS,
cojsmuecss K anarebpamueckuMm.  OnHOpOIHBIE
ypaBHEeHHsA. MeToasl  3aMEHbl  HEU3BECTHOIO U
pa3JIoKEHUSI HAa MHOXMUTENUM METOJ OLUEHKU JIEBOW W
MIPaBOM 4acTe TPUTOHOMETPUYECKOTO YPABHEHUS.
Cucremsl TPUTOHOMETPUUECKUX YpaBHEHHUH.
Tpuronomerpruueckre HepaBeHCTBA. KOHTpoabHas
padora.
Tpuronomerpuue | Coaep:xxaHue ydeGHOro marepuaJia JIPOS, JIPO7,
TPA0—HTP1R
—eRHe- P YHRIHIT ERS IV  Panpt up o p
O6mactp ompenereHUss ¥  MHOXECTBO  3HAaYCHUU 8

TPUTOHOMETPUYECKUX GbyHKIU. YeTHOCTS,




HEYETHOCTh, TMEPUOJUYHOCTh  TPUTOHOMETPUUYECKHX
¢byskuuit. CBOWCTBO (DYHKIIMH y= COS X U €€ Tpaduk

CpoiicTBo yHKIMHU y=sin X u ee rpaduk. CBoiicTBa U
rpadukn QyHKIUH y=tg X mw y= ctg Xx. OOparHbIe

TpuroHoMerpuueckue pyHkiuu. Konrpoabnas padora

IIpousBognasineer
eOMeTPUYeCKUil

CMBICJI.

Conep:xanue y4eOHOro MaTepuaJia

[Ipenen nocnenoBarensHocTu. [Ipenen GpyHkImm
HenpepsiBHOCTh QyHKIINH. OnpeieneHne mporu3BOIHON
TQpepeHITMPOBAHUSI.
creneHHON ¢yHkiuu. [IpousBonHas 3lIeMEHTapHBIX
¢byukumii.  ['eomeTpudeckuit
KonTposabHas padora

[IpaBuia [IpousBoaHas

CMBICTT  MPOU3BOHOM.

12

JIPOS, JIPO7,
JIP09, JIP13.

IIpumenenne
NPOU3BOJIHOM K
HCCJICI0BAHUIO
Gyuxkumi

Conep:xanue y4e0HOIro MaTepuaJia

Bospactanne u yObiBaHMe (QYHKIHH. OKCTPEMYMBI
dbyHKIIM.
¢bynkuu. [IponsBogHas BTOpOro nopsiaka, BITYKIOCTb
u Touku neperuda. [Tocrpoenue rpadukoB GpyHkunM
KonTtpoJubnas padora.

HauOonpliee ¥ HauMeHbIIEE 3HAYCHUS

16

JIPOS, JIPO7,
JIP09, JIP13.

IlepBooOpa3nas u

HHTErpaJl

Conep:xanue y4eOHOro MaTepuaJia

[TepBooOpasnas. [IpaBuna HaXO0XJICHUS
nepBooOpasHbIX. [lnomans KpUBOIUHEHHON Tpamnenuu.
WNurerpan u ero BoluucieHus. Briuncnenue mioniaaeu
duryp ¢
WHTETPaJIOB  JUIst

OMOIB  MHTEerpanoB. I[IpuMeHenue

pemieHust  U3MYECKUX  3ajad.
[Ipocreiimme quddepeHnnanbHbe ypaBHEHHS.

KonTpoubnas pabdora.

10

JIPOS, JIPO7,
JIP09, JIP13.

KomOnnaTopuka

Conep:xaHue yueOHOro MaTepuaJia

Maremarnueckass uHAykuus. lIpaBuno npousBeneHus.

Pasmemenuss ¢ noBropeHusimMu.  IlepecTtaHOBKH.

Pasmemenuss 06e3 moBTopeHmit. Couertanms  0e3

noBTopeHuit u OuHom Heiorona. Coueranus c

noBropeHusiMu. KonTposibHast padora.

10

JIPOS, JIPO7,
JIP09, JIP13.

3.]]eMel-lTbITeOp](ll/I

BEPOSATHOCTH

Conep:xaHue yueOHOro MaTepuaJia

BepositHocTh coObITHS. Ci0%KEHNE BEPOSITHOCTH.

VYcnoBHasi BepoOsATHOCTh. He3aBUCHMOCTH  COOBITHIA.
BeposiTHOCTE TpOU3BEICHUST HE3aBUCUMBIX COOBITHIA

®opmyna bepnymiu. KontpoabHas padora.

JIPOS, JIPO7,
JIP09, JIP13.




KoMmiekcHbIe
qyucaa

Conep:xanue y4eOHOro MaTepuaJia

Omnpenenenre KOMIUIEKCHBIX yncen ClokeHue u
YMHOKE€HHE KOMIUIEKCHBIX yucen. KomruiekcHo
COMPSDKEHHbIE Yucia. MoAyb KOMIJIEKCHOTO YKCIA.
Onepam/m BbIUYUTAHUA U OCIICHUA. FCOMeTpI/I‘-IeCKaH
HHTEPIIPETALHsI KOMIIJIEKCHOI'O YHCIIa.
Tpuronomerpudeckas popMa KOMIUIEKCHOTO YHCIIa
VYMHOXEHUE U JACIICHUEC KOMIIJICKCHBIX YUCCII,
3aMMCaHHBIX B TPUTOHOMETpHUECcKor Gpopme. Dopmyria
Myaspa. KBagpatHoe ypaBHEHHE ¢ KOMIUIEKCHBIMU
HEu3BeCTHhIMH. V3BeueHne KOPHS U3 KOMIUIEKCHOTO
yrcna. Anrebpandeckue ypaBHeHus. KoHTpoJbHasi
padora.

JIPOS, JIPO7,
JIP09, JIP13.

BBenenue

Conep:xxanue yueOHOro MaTepuaJia

[Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH
Hekotopsie cneAacTBuUs U3 AKCUOM CTEPEOMETPUU

JIPOS, JIPO7,
JIP09, JIP13.

IMapanieabHOCTH
NPAMBIX U
IUI0OCKOCTEeH

Coaep:xxanue yueOHOro MaTepuaJia

[TapannenbHble psMBbIE B IIPOCTPAHCTBE.
[TapamnensHocTh  Tpex mpsAMbIX. [lapannenbHOCTb
IPSIMOM U TNIOCKOCTH.. CKpemuBaromuecs npsmsle.
YIubl ¢ COHAIPaBIECHHBIMU CTOPOHAMM. YTOI MEXAY
npsmbeiMu.  Ilapanmnensnple  mnockoctu.  CBoiicTBa
MapaieabHbIX IJTIOCKOCTEM. Terpasap.
[lapannenenunen. 3agaud Ha TOCTPOCHHE CEUEHUH.
KonTtposbnas paéora

JIPOS, JIPO7,
JIP09, JIP13.

IlepnenaukyasipH
OCTb NMPSMBIX H
IJIOCKOCTeH

Coaep:xanue yueOHOro MaTepuaJia

[lepneHUKyYIAPHOCTD IpsIMOM u IJIOCKOCTH.
[lepnengukynspHsle  HOpsIMBIE B MPOCTPAHCTBE.
[TapamiensHble  mOpsiMble,  NEPHNEHAUKYJSIPHBIE K
IJIOCKOCTH. [Ipu3HAK MEepNeHAUKYISIPHOCTH MPSIMON U
IJIOCKOCTH. TeopeMa o MpsSIMOM, MEPHNEHANKYISIPHON K
IUIOCKOCTH. PaccTosiHME OT TOYKM [0 IJIOCKOCTH.
TeopeMa 0 TpEXx mNepHEHIUKYIsApax. YIOJI MEXAy
IpsIMOM M IUIOCKOCTBIO. JIByrpanssiii yroil.. IIpusnak
NIEPIEHIUKYIISIPHOCTH JIBYX IIJIOCKOCTEM.
[IpsmoyronsHelii  mapasuienenunen. KoHTpoJbHas
padora.

JIPOS, JIPO7,
JIP09, JIP13.

MHoOrorpaHHUKH

Coaep:xanue yueOHOro MaTepuaJia

JIPOS, JIPO7,

O—1MPi1

TJPA
JI1'U7, JI1 1J.




ITonsatue MHororpannuka. Ilpusma. Ilupamua.
IIpaBunbHasgs  nupaMujga.  Yced€HHas  IUPAMUAA.
Cummerpust B mpoctpaHcTBe. [loHsATHME NpaBUIBLHOTO
MHOTOTpaHHHUKA. JJIEMEHTbl CHUMMETPUM TPABUIbHBIX
MHororpaHHukoB. KontpoabHas padora.

Huaunap, konyc
U map

Conep:xanue yueOHOro MaTepuaJia

[TonsTue LWIMHIPA. [Tmomans MIOBEPXHOCTHU
uwmHapa. llonstue konyca. Ilimomans MmoOBEpXHOCTH
KoHyca Yceu€HHblil koHyc. Cdepa u map. Bzaumuoe
pacnonoxkenue cdepsl U 1miaockoctd KacarenbHas
mI0ckocTh K cdepe. [Tnomans cheprl. KonTposabHnas
padora.

JIPOS, JIPO7,
JIP09, JIP13.

O0BEMEI TEa

Conep:kanue y4eOHOro MaTepuaJia

[TousiTne 00BbéMma. O0BEM MPSMOYTOJIbHOTO
napautenenunena. O0béM mnpsmoit mpusmMbl OOBEM
uuinHIpa. Beruncrnenue oO0OBEMOB Ten C MOMOILBIO
unterpana OObEM HakIOHHON mpu3Mbl. OO0BEM
nupamunbl. O0béM KoHyca. O0béM mmiapa. [lmomanb
cdepsl. KonTpoJssnas padora.

JIPOS, JIPO7,
JIP09, JIP13.

BekTtops! B
NPOCTPAHCTBE

Conep:xxanue y4eOHOro MaTepuaJia

Ilonsatue Bexropa. PaBeHcTBO BekTOpOB. ClOXEHHE U
BbIUMTAaHUE BEKTOpPOB. CymMMa HECKOJIBKMX BEKTOPOB.
YMHO)eHue BekTopa Ha uMcino. KomminanapHbie
BekTophl. [IpaBwiio mapamnenorpamma. Pasnoxxenue
BEKTOpA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

JIPOS, JTPO7,
JIP09, JIP13.

BekTops! B
NPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

[IpsamoyronbHast cucrema koopauHaT. KoopauHatsel
BekTOopa. CBS3b MEXIY KOOpAMHATAMH BEKTOPOB M
KoopauHaramMu  Todek. IIpocreiimme  3amaum B
KOOpJAMHaTax. YpaBHEHHE cdepbl. YToln MEexXIy
BekTopamu. CkansipHOoe MpOU3BEACHHE BEKTOPOB.
Boruncnenue yrioB MexAy NPSAMBIMH M IIOCKOCTSIMHU.
Ientpanpnas  cummerpuss.  OceBas  CUMMETpHS.
3epkanpHas cuMmMmeTpus. llapamnensHbli  TEpeHOC.
KonTtpoubnas padora.

JIPOS, JIPO7,
JIP09, JIP13.

IToBTOpEHune

HroroBoe TOBTOPCHUC. HO,Z[FOTOBKa K OK3aMCHY.
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JIPOS, JIPO7,
JIP09, JIP13

Hroro:




MakcumanbHasi:

YuyeOHas Harpy3ka:

Jlekuuu, ypoxku:

IIpakTnyeckue padooThl:

Koncyabranumn:

I[Ipome:kyTouHAs aTTeCTALUS:

Hrorosas arrecrauusi B gopme 3K3aMeHa

246 4.
234
156
78

2 ceM.




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

3.1. Jlois1 peaau3anuy NpOrpaMMbl y4eOHOro npeaMeTa J0JKHbI ObITh MPEeAyCMOTPEHBbI CIeAYyI0IIHe
crenraJbHble IOMELICHHS:

Kabuner «MaremMaTtukay», 3ajloB: aKTOBEIM 3aji, OHONMOTEKAa, YMTAJIbHBIA 3a]l C BBIXOJOM B CETh
HuTtepHer.

O6opynoBaHue yueOHBIX KaOMHETOB U PaO0OYMX MECT KAOMHETOB:

- MOCA/IOYHBIE MECTA MO KOJUYECTBY O0yUaIONTUXCS;

- paboyee MeCTO MpenoaBaTes;

- CHUCTEeMATH3UPOBAHHBIC TIO0 THUIAM HATJISIHBIC TOCOOWS; Pa3qaTOYHBIN MaTepwal, BHIEO W ayAuo -
3anucu, CD, DVD;

- KOMILJIEKT HEOOXOUMON METOIUNIECKONM JOKYMEHTAIIUN YUUTEIIs JIUTEPATYPhI;

- YMK y4eOHOH AUCITUTUIHHBI.

3.2. UndopmanuonHoe odecrnedeHne peajsn3aluu NporpaMmmal

st peanuzanuu mporpamMMbl OMOIMOTEUYHBINM (QOHI 00pa30BaTENbHON OpraHU3alUHd JOJDKEH
UMETh TeYaTHble W/WIM  JJIEKTPOHHbIE 0Opa3oBaTelbHblE U HHQOPMAIMOHHBIE  PECYPCHI,
pexomennoBanueie ®YMO, mist ucnonb3oBaHus B oOpasoBarenbHOM mporecce. [lpu popmupoBanumn
o6ubnnoreynoro (onma oOpazoBaTeNbHON OpraHu3aleil BHIOMpaeTCs HE MEHee OHOIO H3JaHus W3
MIEPEUNCIICHHBIX HIDKE ME€YATHBIX M3JIaHUN U (WIIM) DJIEKTPOHHBIX M3/IaHUN B Ka4eCTBE OCHOBHOTO, MPH
9TOM CITUCOK, MOXKET OBITh JIOTIOJIHEH HOBBIMU U3JJAHUSIMHU.

3.2.1. OcHOBHBbI€ NIEYATHBIE U3TAHUS

1.Konsirun FO.M. u ap. Maremaruka: ainreOpa u Hadaja MaTEMaTHYECKOTO aHAIN3a, TEOMETPUS
10 xnacc (Kuwura 1). — M., 2021.

2.Komsirun FO.M. u nip. Maremartuka: anrebpa u Hayajla MaTeMaTHYECKOTO aHAJIU3a, T€OMETPHS
11 knmacc (Kuwura 2). — M., 2021.

3. Aranacsn JI. C., byty3os B. @., Kagomues C.b. u 1p. Marematuka: anre6pa u Hayasna
MaTeMaTH4ecKoro ananusa. I'eomerpus. I'eomerpus (0a30BbIit 1 yriayOneHHbIH ypoBHH). 10—11 Kmaccsl.
—M,, 2021.

3.2.2. OcHOBHbBIE 3JICKTPOHHBIE U3IaHUS

Poccuiickas anektponHas mkoJa https://resh.edu.ru/
doxchopa.Yueonuk https://foxford.ru/wiki
MockoBckas snekTpoHHas mkoina https://uchebnik.mos.ru/catalogue
bubnuoreka BHICOYPOKOB MO MKOJbHOUN nporpamme https://interneturok.ru/
CucTemMa AUCTAHIUOHHOTO 00ydenus E-ctagu https://nl.your-study.ru/Pages/User.aspx
Hudposas miaatrhopma ais opraHu3anu OHIAWH-3aHATHSA - Zoom

www. rus.lseptember. ru (311eKTpoHHas Bepcus razetsl «MaTtematukay). Cait s
yuuteneit «5l uay Ha ypok MaTeMaTHKI).
8. www. uchportal. ru (Yuurenbckuii mopTai. Y poku, Ipe3eHTalu|, KOHTPOJIbHBIC
paboThI, TECTHI, KOMITBIOTEPHBIE MMPOTPAMMbI, METOJIMYECKHE Pa3pabOTKH 10 PYCCKOMY SI3bIKY U
JUTEPATYPE).

NN bW =

9. www. Ucheba. com (O6pa3oBarenbHbIi opTall «Yueday: «Ypoku» (Www. uroki.ru)

10. www. metodiki. ru (Meroaukn).

11.  www. posobie. ru (ITocobus).

12. WWWw. it-n. ru/communities. aspx?cat_no=2168&tmpl=com (CeTbTBOpUECKHXyUUTEIECH).
13.  www. prosv. ru/umk/konkurs/info. aspx?ob_no=12267 (PaboTs! mobeauTeneii KOHKypca

«Yuaurenb — yuuTenno» uzaarenscra «IIpocsemnienuey).



3.2.3. JlonotHUTEIbHbIE HCTOYHUKHU

1.
2.

10.

Kommoropor A.H. u nip. Anrebpa un Hayana ananuza. 10 (11) k1. — M., 2015.

Anumos L. A. u 1p. MatemaTuka: anredpa 1 Hayana MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa u Hauaja MaTeMaTH4ecKoro aHanu3a (0a30Bblif U yriayOneHHbIi ypoBHH).10—11 k1ac—chl.
— M., 2017.

bammvakoB M. U. Matemaruka (6a30BbIii ypoBeHs). 10 kimacc. — M., 2016.

bammakoB M. U. Maremaruka (6a30Bbiii ypoBeHs). 11 kimacc. — M., 2016.

bammvakoB M. U. Martemaruka. 3aaqyHuk: y4e0. mocoOue sl CTy. YIpexKIeHUH cpel. mpod.
oOpazoBanms. — M., 2014.

bammvaxos M. 1. Marematuka. COopHHK 3a/1a4 PO HIBHON HANTPaBICHHOCTH: yue0. mocooue s
CTYy.I. yupexaeHuit cpea. nmpod. oopazoanus. — M., 2014.

bamvakoB M. U. MaTtemartuka. DneKTpOHHBIN y4e0.-MeTO . KOMIUIEKC AJIS CTY. YUPEXKICHUHN cpe].
npod. obpazosanus. — M., 2015.

[Mexnmenkwuii N.JI. Matemaruka: yuebnuk. — M., 2014.

CmupnoBa .M. I'eomerpus. 10 (11) k1. — M., 2015

I'yces B.A., I'puropses C.I'., UBonruna C.B. Maremaruka uist npodeccuii U cnenuagbHOCTEN

COLIMAJIbHO-PKOHOMUYECKOT0 MPOPIIs: yUeOHUK I CTYI. YUPEKISHUH cpel. mpod. oOpa3oBa—HHUSL.
— M., 2014.



4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOBOCBOEHHUSA YYEBHOI'O IPEIMETA

KOHTpOJIb H OIICHKaAa pPE3YJIbTaTOB OCBOCHHUA MPCIAMETA
npernoaaBarCjiceM B IPOHCECCE TPOBCACHUA IMPAKTUYCCKUX

OCYIIECTBIIACTCS
3aHATHH ®  JabopaTOpHBIX padoT,

TECTUPOBAaHUS, a TaKKe BBIINOJIHEHUS OOYYalOIMMKCS HWHAWBUIYAIbHBIX 3a/aHUil, HPOEKTOB,
UCCIICJOBAHUM.
Pe3syabTatsl 00yueHus Kpurepu MeTtoabl
U OLICHKHU OLEHKH
Ymenusn: AKTYyaJnbHOCTh Peiitunrosas
pelaTh palMoHaJIbHbIE, TOKa3aTeIbHbIE, TEMBI, OLIEHKAa 3HAHUH
JorapupMHUECKUE, TPUTOHOMETPUIECKHE aJICKBaTHOCTb o0yJaromuxcs
YPaBHEHHUS, CBOJSIIMECS K IUHEWHBIM U pe3yJbTaToB 1o yueOHOMY
KBaJ[paTHBIM, a TAK)K€ aHAJIIOTUYHBIC HEPABEHCTBA | MOCTaBJICHHBIM IpeMETY.
U CUCTEMBI; LEJISIM, TTOJIHOTA KonrpomnbHas
- CTOJIB30BATh TPAPUUECKUI METO] peIIeHUS OTBETOB, TOYHOCTh | paboTa.
YPaBHEHMI U HEPABEHCTB; (bopMyIMPOBOK; WNHnnBuyanbHel
- 1300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH aJICKBaTHOCTb € 3a/1aHMusl.
pelleHys ypaBHEHHH, HEpaBEHCTB U CUCTEM C PUMEHEHHUs [TpakTnueckue
JBYMsI HEM3BECTHBIMU; npodecCHOHATBHO | paboTHI.
- COCTaBJISATh U pellaTh YPABHEHUS Y HEPABEHCTBA, | il TEPMUHOJIOTHH PyGe:xHbIit
CBSI3bIBAIOLIME HEU3BECTHBIC BEJIMUNHBI B He meHee 60%. TECTOBBIN

TCKCTOBBIX (B TOM 4HUCJIC HpI/IKJ'Ia,I[HBIX) 3agadax.

-pemarh nMpocTeiIme KOMOMHATOPHBIE 3a1a9n
METOJIOM Tepedopa, a TaKKe C UCIOJIb30BaHHEM
M3BECTHBIX (hOpMYyT,

BBIUUCIIATH B MPOCTEHINNX CITy4asx BEPOSITHOCTH
COOBITHII Ha OCHOBE IOJICUETA YMCIIAa HCXOJI0B

- HAXOJUTh TIPOU3BOIHBIC STIEMEHTAPHBIX
GbyHKITUH;

- UCTIOJIb30BATh MPOU3BOTHYIO JUIS U3yUYCHUS
CBOWCTB (PYHKLUH U MOCTPOSHHS IPaUKOB;

- IPUMEHSATH IPOU3BOJHYIO JUIS IPOBEICHUS
NPUOJIMKEHHBIX BBIYMCICHUHN, pEIIaTh 3a/1a4H
NPUKIIAHOTO XapaKTepa Ha HaXOXKJICHHE
HanOOJIBIIET0 U HANMEHBILIETO 3HAUCHHS,

- BBIYHCISATH B MPOCTEHIINX CITyYasx IUIOMAAN 1
00BEMBI C UCTIOJIb30BAaHUEM OINPEIEICHHOTO
MHTErpaa,

-BBIYMCIIATH 3HaYeHUE (PYHKILIUH 110 331aHHOMY
3HAYCHHUIO apryMEHTa MPH PA3IUIHBIX CIIOCO0ax
3aaHus QyHKIUY;

- OTIpE/ICTISITh OCHOBHBIE CBOMCTBA YMCIIOBBIX
(GyHKUIMH, MIUTIOCTPUPOBATh MX HA rpaduKax;
CTPOUTH rpaUKH U3yUYCHHBIX (PYHKITUH,
WITIOCTPUPOBATH 10 rpauKy CBOICTBA
AJIEMEHTAPHBIX (OYHKIIHI;

UCIOJIb30BaTh OHATHE (DYHKITUU JIJISl OTIUCAHUS U
aHaJM3a 3aBUCHMOCTEH BEJIMYHH;

KOHTPOJIb 10
TEMaM pa3JielioB.
DK3aMeH.

- BBITIOJIHATH apu(PMEeTHUYECKUE ACUCTBUS HAT
YHCIIAMH, COYETasl YCTHBIE U MMCbMEHHBIE TPUEMBI;
HAaXOIUTh NPUOIMKEHHbIC 3HAYCHHS BEJIUYUH U




MOTPEUIHOCTH BbIYUCIICHUH (aOCcomoTHAs U
OTHOCHTEJIbHAs);

CPaBHMBATh YUCIIOBBIE BBIPAKEHUS;

-HaXOJIUTh 3HAYEHMsI KOPHS, CTEIIEHH, JIorapudma,
TPUTOHOMETPUUYECKUX BBIPAXKEHUI HA OCHOBE
oTpesieNIeHus], UCTIONb3YsI TP HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA; M10JIB30BATHCS
MPUOIMKEHHOM OLEHKOM MpU MPaKTUYECKUX
pacuerax;

-BBITIOJIHATD MTPE0OpPa30BaHNs BhIPAKEHUI,
pUMEHSsT POPMYJIbI, CBS3aHHBIE CO CBOWCTBAMHU
CTeNeHeH, JorapupMoB, TPUTOHOMETPHUUECKHUX
(hYHKIMIA.

- pacro3HaBaTh Ha YEPTEKAX M MOJCIIAX
MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHUTH
TpeXMepHBIE 00BEKTHI C UX ONMHUCAHHUSIMHU,
M300paXEeHHUSIMH,

- OTKCHIBATH B3aUMHOE PACIIOJIOKCHHUE TPSIMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE, apryMEHTHPOBAThH
CBOM CYXJIECHHUS 00 3TOM PACIOIOKCHHU;

- aHAJIM3UPOBATH B MPOCTEHINX CITydasx B3aHMHOEC
pacIoioKeHHue 00BEKTOB B TPOCTPAHCTBE;

- U300pakaTh OCHOBHBIC MHOTOIPAHHHUKH U
KPYTJIbIE TEJIa; BBITOJHATH YSPTEIKHU 110 YCIOBUAM
3ajau;

- pemaTh ITAHUMETPUYECKUE U TPOCTEHIIIHE
CTEPEOMETPUICCKHUE 3314l Ha HAXOXKICHUE
rE€OMETPHUCCKUX BEIMYHUH (IJTUH, YTIIOB,
momasei, o0beMoB);

- HCTIOJIH30BATh NP PEIICHUU CTEPEOMETPHUCCKUX
3a]a4 TNIAHUMETPHUYECKUE (PaKThl U METOJIBI;

- MPOBOJIUTH JTOKA3aTeIbHBIC PACCYKICHHS B XOJIC
peleHHs 33/1a4.

3HAHUA:

- OmpeJieNieHne KOpHs, CTeNeHH, Jorapudma, ux
CBOMCTBAQ,

-OCHOBHBIE CBOMCTBa (PYHKIINI: MOHOTOHHOCTH,
YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,
MEePUOANYHOCTD, UX TEOMETPHUUECKYIO
WHTEPIPETALHIO;

-(opMyITBI TPOU3BOIHBIX QYHKIUH, (POpMyIIBI
WHTETPUPOBAHUS

-(popMyIIBI TSl HAXOXKACHHUS IIIOMAAeH U 00BEMOB
TCOMETPHUUIECKHUX TEI

ITonHoTa OTBETOB,
TOYHOCTh
(GbopMyJIHPOBOK HE
menee 70% ot
3aJaHHOTO
Marepuaia




