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IHosicHuTEeNLHAA 3ANIUCKA

[Tporpamma oOmieoOpa3oBaTenpHOM y4eOHOW MucIUIuiiHa «MareMaThka:
anrebpa ¥ Hadala MaTeMAaTHYECKOTO aHaiuu3a; TeoMeTpus» (mamee —
«Marematukay) npeaHa3HaueHa sl U3yYCeHUS] MATEMAaTHKU B PO ECCHOHATBHBIX
oOpazoBarenpHbix opranm3anusax CIIO, peanusyoomux o0pa3oBaTeIbHYIO
porpaMmy CpeaHero ooOmero o0pa3oBaHUsS B Mpejeinax OCBOCHHUS OCHOBHOU
npodeccruonansHoit  oOpazoBaTenpHOM Tporpammbel CIIO Ha 06aze OCHOBHOTO
obOmero oOpa3oBaHusi TIpU  TOATOTOBKE KBATM(UIMPOBAHHBIX  PabOUHX,
CITy’KalluX.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpegnero obiero
oOpa3oBaHUs, TPEABIBISIEMBIX K CTPYKTYpPE, COICPKAaHUIO W pe3yibTaTam
OCBOCHMSI y4eOHOW  muCHUIUIMHBI  «MaremaTtnka», B  COOTBETCTBUHU C
PexoMeHmanusiMu 10 OpraHu3aliy MOJIyYeHHs] cpeaHero oliiero oopa3oBaHus B
mpeaesiax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHEr0 MpodheCcCHOHATHLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C YYETOM TPEOOBAHMIA
benepalbHBIX TOCYJaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJTy4aeMOi
npodeccun WM CHEIUATBHOCTU CPEAHEr0 MNpodecCHOHANIBHOTO 00pa30BaHUs
(mucemo JlemapTaMeHTa TOCYJapCTBEHHON TIOJIMTHKH B cdepe IOATOTOBKU
pabdounx kaapos u JJI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).
Conepxkanne TmporpamMmbl  «MareMaTuka)  HampaBJICHO Ha  JTOCTH)KCHHE
CJICTYIOTITUX
eJsen:

* oOecrieueHne chOpMUPOBAHHOCTH TPEJICTABICHUNA O COIUATIBHBIX, KYJIbTYpPHBIX
U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMAaTUKHU;

» obecrnieueHue CHOPMHUPOBAHHOCTH JIOTHUYECKOTO, aJTOPUTMHYECKOTO M
MaTEMaTHYECKOTO MBIIIICHHUS;

* obecrieueHre cHhOPMUPOBAHHOCTH YMECHHUM MTPUMEHSTh TIOJyUYCHHBIC 3HAHUS TIPH
pEIICHUH Pa3IMYHbIX 3a/1a9;

» obOccrieueHre C(OPMHUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKEe KaK 4YacTh
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3BIKE HAYKH, IMO3BOJISIOIIEM
OTHMCHIBATH U U3y4YaTh PEATbHBIC TIPOLIECCHI U SIBJICHUS.

CopepxaHue MpOrpaMMbl HAmpaBiIC€HO Ha OCBOEHUE OO0YYaroIIMMHUCS
3HAHWM, yMEHUI U HABBIKOB Ha MPO(HILHOM ypoBHE B 00beme 320 yacos.

Pabouass mporpaMmMa uMeeT  SIBHO  BBIPAKEHHYIO  MPOQPUIbHYIO
COCTABJISIFOIIYI0, BKJIIOYAET B CEOsl 3J€MEHThI NPO(EeCcCHOHAIBLHO HAIMPaBIECHHOTO
coJiep>KaHus, HEOOXOIMMBIE /JI1 YCBOEHUS MpodeccuoHanbHOil 00pa3oBaTeIbHOM
nporpaMmmbl, GOPMUPOBaHUS Yy 00yUArOITUXCSl TPOPECCUOHATIBHBIX KOMITETEHITUH.



B mporpamMmy BKIIFOUEHO copepiKaHue, HAlpaBiIeHHOE Ha (OPMUPOBAHUE Y
oOydJaroImmxcss KOMIICTCHIIMH, HEOOXOJMMBIX JIII KadeCTBEHHOTO OCBOCHHS
[IIIKPC nHa 06a3e OCHOBHOTO 0O0OIIEero oOpa3oBaHHS C IOJYYCHHEM CPEIHETO
oO1ero oOpa3oBaHus;

JIJist IpOBEpKY 3HAHWN OOYYaAIOIIUXCS UCIIOIB3YETCS TEKYIUNA KOHTPOJIbh U

IIPOMEKYTOYHAs aTTECTALM.
[TpomexyTouHas aTTecTalys OCyIECTBIAETCS B (hopMe 3K3aMeHa.



1. IMACIIOPT PABOYEN IMPOTI'PAMMBI YYEBHOH
JUCHUIIJIMHBI OY .03 MATEMATUKA
1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl
Pabouas mporpamMma yueOHON TUCHHMIUTUHBI «MaTteMaTruka» SBISETCS YacThIO

OCHOBHOH TMpodeccHoHaIbHON 00pa3oBaTeNbHONW MPOrpaMMbl B COOTBETCTBUU
®I'OC no npodeccusam CIIO 43.01.02 ITapuxkmaxep

1.2. MecTO y4eOHO# IUCHUILIUHBI B CTPYKTYpPe OCHOBHOM Mpo(eccHoHaIbLHOIM
00pa3oBaTe/IbHOI MPOrPaAMMBbI:

VYyebHasi OUCHUIUIMHA BXOAUT B 0OII€0Opa30BaTENbHBIN IUKI, OTHOCUTCS K
npoUIBLHBIM 00111€00pa30BaTEIbHBIM JUCITUTIIIUNHAM.
1.3. eau u 3aAa4M JUCUMIIMHBI - TPe0OBaHMA K pe3yJibTaTaM OCBOEHHA

Y4eOHOM JUCHMIIHHBI

OcBoeHue cojepkaHusi y4eOHOW NUCHMIUIMHBI «MartemaTukay o0ecrneunBaeT
JOCTH/KEHHE 00y4aroIUMHUCs CJIEIYIOIIHNX pEe3yIbTATOB:
* JIUYHOCTHBIX:
- cOpMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKEe, KaK YHHUBEPCAJIbLHOM SI3bIKE
HayKH, CpEICTBE MOJICIUMPOBAHUSA SIBJICHUN M MPOLECCOB, HIEAX M METOoAaX
MaTeMaTUKH;
- NOHMMaHWE 3HAYUMOCTHM MAaTEMaTHKU JJIi HAyYHO-TEXHUYECKOTO Mporpecca,
c(OpMHPOBAHHOCTh OTHOIIEHHUS] K MaTEMaTHUKE KaK K YacTH OOIIeYeTI0BEYECKOM
KYJbTYpbl YE€pPEe3 3HAKOMCTBO C HCTOPUEW pa3BUTHUA MATEMaTUKH, 3BOJIIOLUEH
MaTeMaTHUYECKUX HJICH;
- pa3BUTHE JIOTHYECKOTO MBIILIEHUS, TPOCTPAHCTBEHHOTO BOOOpaXEHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOAUMOM
TSt Oyayien mpodecCuoHaaIbHON IeATeIbHOCTH, JJISl TPOJIOKEHUST 00pa3oBaHus
U caMO00pa30BaHMUS;
- OBJAJICHUE MATEMaTUYECKUMU 3HAHUSIMU M YMEHUSMHU, HEOOXOJIUMBIMH B
MOBCEIHEBHOM  U3HHW, IS OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCIUTUIMH W JAUCIUIUIMH  TPOo(EeCCUOHATBHOTO IMKJIA, JJIs  TOJTY4YEHUs
oOpa3oBaHMsi B 00JacTsX, HE TpeOYyOIUX YriyOJeHHOW MaTeMaTHueCKOn
MOATOTOBKH;
- TOTOBHOCTh U CHOCOOHOCTHh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHMIO,
Ha TPOTSHDKEHWHM BCEM JKU3HHU; CO3HATEIIBHOE OTHOIICHUE K HENpPEepPhIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHIHOM MpodecCHOHATbHOW U OOIIEeCTBEHHOM
NesTEIbHOCTH;
- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOM
NEATEIIbHOCTH;



- TOTOBHOCTh K KOJUJIEKTUBHON paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTenpHOM,  OOLIECTBEHHO  IOJIE3HOM,  y4eOHO-HMCCIIEeI0BaTENbCKOM,
IIPOEKTHOW M JPYIMX BUJAX ACSITEIBHOCTH;

- OTHOLICHHE K MPOPECCHOHATBHON NEATEIbHOCTU KaK BO3MOYKHOCTH y4YacTHs B
pEIIeHNH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
pooem;

* MeTanpeAMeTHBbIX:

- YMEHHE CaMOCTOSTEIbHO ONPEAENIATh LUEIH ACSITEIIbHOCTH U COCTABIAThH IIAHBI
NEATEIbHOCTH; CaMOCTOSTEJIEHO OCYILIECTBIISTD, KOHTPOJIMPOBATH U
KOPPEKTUPOBATh JEATENBHOCTD; HCIIONb30BAaTh BCE BO3MOXKHBIE PECYpCHI IS
JOCTH)KEHHSI ITIOCTABJICHHBIX LEJIEH W pealu3alid IUIAHOB JIESITEIIBHOCTH;
BBIOMPATH yCHEIIHbIE CTpaTeruu B Pa3IMYHBIX CUTYaLHSIX;
- YMEHUE NPOAYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM
NEATEIbHOCTH, YYWUTHIBATh TMO3UIMH JIPYTUX YYACTHUKOB JI€ATEIbHOCTH,
¢ pexkTUBHO pazpeniaTh KOHPIUKTHI;

- BJIaJICHHE HaBbIKAMHU [T03HABATEIbHOM, Y4€OHO-UCCIEA0BATEIBCKON U MPOEKTHON
NESTEIbHOCTH, HAaBBIKAMU pa3pellieHus NpoOJieM; CIIOCOOHOCTh U TOTOBHOCTb K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEICHUS IPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

- TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITeNIbHOM  MH(OPMAIMOHHO-
MO3HABATEJIbHOM JIEATEIbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX HMHQPOPMALIMM, KPUTHUYECKH OLEHUBaTh U HUHTEPHPETUPOBATH
uH(pOpMalHIO, NOJIy4aeMYIO u3 pa3InYHBIX VCTOYHUKOB;
- BJIaJICHUE SI3BIKOBBIMHU CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO W TOYHO M3Jararh
CBOIO TOYKY 3pEHHs, MCIOJIb30BaTh AaJCKBATHBIE SI3BIKOBBIE  CPENCTBA,;
- BJIaJICHUE HaBbIKaMU MO3HABATEIbHOU pe(IEeKCUU KaK OCO3HAHMs COBEPLIAEMbIX
JIEWCTBUM U MBICIMTENIBHBIX MPOLECCOB, UX PE3YNbTATOB U OCHOBAHWM, T'PAHULL
CBOET0 3HAaHWSA W HE3HAHHWSA, HOBBIX MO3HABATEIbHBIX 337a4 W CPEICTB I UX
JOCTHKEHUS,

- LEJICYCTPEMJICHHOCTh B MOMCKaX M MPHUHIATHH PEIIEHUH, COOOpa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTaBICHUI; CIIOCOOHOCTH
BOCIIPUHUMATh KpacoTy " rapMOHUIO MUpa;
* IpeAMETHBIX

- c(hOpPMHPOBAHHOCTh TMPEACTaBICHUI O MaTeMaTUKe KaK 4YacTd MHPOBOM
KyJIbTYphl M MECTE€ MaTeMaTUKh B COBPEMEHHOM IMBMIIM3alUU, CIIOCO0AX
ONMMCAHMS  SIBJICHHM  peajbHOr0  MHpa Ha  MAaTeMaTHYeCKOM  S3BIKE;
- c(hopMHpPOBAaHHOCTH MPEJACTABICHUA O MAaTeMaTUYECKUX MOHATHIAX Kak
BAKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMNHUCHIBATH U H3Yy4aTh



pa3Hble IPOLECCHl W SBICHHs; NOHUMAHHE BO3MOXHOCTH aKCHOMAaTH4YECKOIO
IIOCTPOEHUS MaTEMATUYECKUX TEOPUH;

- BJIAJICHHE METOJAMM JIOKA3aTEJIbCTB M QJITOPUTMOB DEIICHMS, YMEHHE HX
IIPUMEHATH, IIPOBOJAUTH JOKA3aTENIBHBIE PACCYXKICHUS B XOJE PEUICHUS 3a]ad;
- BJAQJCHUE CTAHAAPTHBIMM  NPUEMAaMM  PEIICHUS  PAUUMOHAJIBHBIX U
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUMN
Y HEPABEHCTB, UX CHCTEM; MCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOTPaMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PELICHHs] M WUIKOCTPAlWU PEUICHUs YPAaBHEHUN U
HEPAaBEHCTB;

- c()OPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTeMAaTUYECKOTO
aHanu3a W KX CBOWCTBAx, BJIAJICHUE YMEHHUEM XapaKTEepU30BaThb IIOBEICHUE
(GyHKUMNA, WCIONb30BAHUE IMIOJIYYEHHBIX 3HAHUW JUIsl ONWUCAaHUS M aHaIu3a
peabHbBIX 3aBUCUMOCTEN;

- BJAJACHUE OCHOBHBIMH IMOHATHSMHU O IUIOCKHUX MW IPOCTPAHCTBEHHBIX
F€OMETPUYECKHX (PUTYpaxX, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh reoMeTpuueckue (Urypbl Ha 4eprexax, MOJAENAX U B peaJbHOM
MUpE; MIPUMEHEHNE M3YyYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Gopmyin amis
pELIECHHUsT TEOMETPUYECKUX 3aJady M 3aJad C IPAKTUYECKUM COJEpKaHUEM;
- c(OpMHUPOBAHHOCTb NPEJICTABIECHUNA O NpPOLECcCax MU SBJICHUAX, HMEIOIINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIIBHOM MUPE,
OCHOBHBIX IMOHATHSIX AJIEMEHTAPHON TEOPUHM BEPOATHOCTEW; YMEHHUM HAXOIAUTH U
OLICHMBATh BEPOSITHOCTH HACTYIJICHUS COOBITUHA B MPOCTEUIIUX MPAKTUYECKUX
CUTyalusax U OCHOBHBIE XapaKTepUCTUKU CIIy4alHbIX BEJINYMH;
- BJIQJICHUE HABBIKAMU HCIIOJB30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOIPaMM IIPH
peleHny 3aaa4.

1.4. Koiu4ecTBO 4acOB HA 0CBOEHHE MPOrPaMMbl Y4eOHOH TUCUMILIUHBI
MaKCUMaJbHOW yueOHOM Harpy3ku ooyuatomerocs 480 yacoB, B TOM YHUCIIE:
00s3aTeNbHON ayAUTOPHON yueOHOM Harpy3ku oOydatomierocst 320 daca;
CaMOCTOATENLHOM paboThl oOy4varomierocs 160 gaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM NMCIUIVIMHBI M BUAbI Y4e0OHOH padoThI

Buabl yueOHOM padoThl

Oo0BeM 4acoB

MakcuManbHasi yueOHasi HAarpy3ka (Bcero) 480
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HArpy3Ka (Bcero) 320
CamocrosiTesibHas padoTa o0y4yawiuerocs (Bcero): 160
- TomarrHss padora:

paboTa C KOHCIIEKTaMH JICKITUH 54
pelieHure 3a7a4d U ypaKHeHU! 1o 00pasiry 69
pelieHre BapUaHTHBIX 33]1a4 U YIIPAKHEHHM 37

- IOJITOTOBKA pedepaToB

- IOATOTOBKA MaKCTOB

[IpomexxyTouHas arrectanus B opMe sK3aMeHa

34gaca 55 MuUHYT




2.2 TemaTH4YeCKHii IJIAH U COJAEPKaAHNE YUeOHOI IUCIUILUTHHBI «MaTeMaTHKa)

Conepxanne yueOHOro Marepuasa, CaMoOCTOSITE/IbHAS O0bém YpoBenb
HanmeHnoBaHue pa3aesioB U TeM
padora 00y4yaromuxcst 4acoB 0CBOEHUS
1 KYPC

BBenenue Maremaruka B Hayke, TeXHHUKE, SKOHOMUKH, UT u

IIPAKTUYECKOU IESITENBHOCTH. 9 1

IToBTOpenune Marepuana, NpOUIEHHOTO B 9 Kitacce.

Jlnarnoctuueckasi KOHTPOJIbHAs padoTa.

CamocrosiTenbHasi paboTa 00yJaronuxcs 4

1/1 paboTa c KOHCTICKTaMH JICKITUM 2 1

1/2 penienue 3aa4 v ynpaxkHeHH o 00pasiry 2 3
OOyuarouumiics 10/:KeH 3HATH/IIOHUMATh: Ymern:
1. Kakue uncna Ha3pIBalOTCS HATYpaibHBIMU 1. HaxoauTh pa3HOCTh OTPULIATEIBHBIX YHCEIL;
1. Kakue unciia Ha3bIBalOTCS HpPaMOHAIBHBIMU; 1. HaxonuTh cyMMy MppallMOHATIBHBIX YUCEN;
2. Kakue uncina Ha3bIBalOTCS IEWCTBUTENIbHBIMU; 2. IlpexacraBnsaTh OOBIKHOBEHHYIO APOOH B BUJIE
3. Kakwue uncia Ha3pIBatOTCS palMOHAIbHBIMU; NEePUOINYECKON APOOH.
4. Kakwne unciia Ha3pIBarOTCS LUEIBIMHU. 3. Pemath cucteMbl HEPaBEHCTB C OJTHOM MEPEMEHHOI;
S. UYT0 HA3BIBAIOT OTHOUYJIEHOM U MHOTOUYJIEHOM; 4. Pemarb cucTeMbl TMHEHHBIX YPABHEHUM C IBYMS
6. OpnHOpo/AHbIE YPAaBHEHUS! OTHOCUTENBHO HEU3BECTHBIX X U Y; | IEPEMEHHBIMU;
7. MeTto MHTEpPBAJIOB.

Tema 1. Pa3zBurue nmoHATHA O
qucjae

Conep:xxanue y4e0HOI0 MaTepuaJjia

11

[TonsaTtue nencTBUTENBHOrO yncia. L{enbie, paninoHaaIbHbIE

yuciia. MHokectBa yuces. CBOICTBa NeHCTBUTENbHBIX YHUCEIL.

[Tpubnmxennbie BeruncaeHus. [IpubnuxenHoe 3HaUCHUE
BEJIMYMHBI U TTOTPEIIHOCTU MPUOTUKEHU.
KowmriekcHbie uncna. JleficTBus Haa KOMIUIEKCHBIMM
YHCIaMH.

10




PaHI/IOHaJ'II)HLIe BBIPAKCHUAI. OI[HOpOI[HI)IC YPaBHCHHA
OTHOCHUTCIIbHO HCU3BCCTHLBIX X U Y. MCTOII HHTCPBAJIOB.

KonTponsHas padbora Nel 1 3
CamocrosiTenbHas padota ooyqaronuxcs Nel 6

1/1. Pabora ¢ KOHCIIEKTaMHU JIEKIIHA. 2 1
1/2. Pemienue 3a7a4 v ynpaxHEeHHU 10 00pasiry 3 2
1/3. Penienue BapuaHTHBIX 3aJa4 M YIPAXKHEHHUHI 1 3

OoOyyaoumuiicss 10J1KeH 3HATh/IOHUMATh: Ymerb:
1. [loHATHS KBaAPATHOTO KOPHS, KOPHSA N —1 CTENIEHU;
2. [Tonsitue norapudma.
3. CaoiicTBa JI0rapu(dmMoB. KOPHS;
4. [IpeoOpa3zoBaHue 1 BEIYKCIICHUE 3HAUCHU

JorapuMUYECKUX BbIPAKEHUN

HCPABCHCTBA

1. Haxomutb o6sacth onpenencHus QyHKIun;

2. Bpruucasate cyMMy, pa3HOCTb JIOTapu(MOB.
3. Pemars npocreiinue orapupmMudeckue ypaBHEHUSI.
4. Pemiats nmokaszareabHbIe U JOTapu(PMUUECKUE

1. HaxomuTh npuOmmkeHHOE 3HaYCHUE KyOMYEeCKOTO

Tema 2. Kopuu, cTenenu u
Jorapugmbi

Conep:kanue yueOHOT0O MaTepuaJia

32

[TonsTue kopHs crenenu N. KopHU 4ETHON U HEUETHON
creneHed. Apugmerndeckuii kopeHb. CBOMCTBA KOpHEN
crereHu N. CTeneHp ¢ palroOHAIBHBIM [TOKA3aTEIEM.
CBOICTBA CTENEHU C PALIMOHAIBHBIM MTOKA3aTEIIEM.
[ToHATHE CTENEHN C MPPAMOHATIBHBIM [TOKA3aTEIEM.
[TokazarenbHas QpyHKIIHS.

[Tonsitue norapudma. CorcTaa gorapupmos.
Jlorapudgmuueckas QyHKIHS.

[Ipocrenimme nokasarenpHble ypaBHeHus. [Ipocrenmmue
norapuMUYECKIEe YPaBHECHUS.

YpaBHEHMS, CBOAIIMECS K MPOCTENIIUM 3aMEHOMN
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Heu3BeCTHOrO. [Ipocreiiimme nokazareibHbIE HEPABEHCTRA.
[Tpocreiimue morapupMuIecKrie HEpaBEHCTBA.
HepaseHncTsa, cBoAsIKECs K TPOCTEUIINM 3aMEHOU
HEHU3BECTHOT'O

KonTponbHas pabora No2 1 3
KontponpHas pabora Ne3 1 3
CamocrosiTensbHast padbota o0yvatomuxcst No2 16
2/1. PaboTa c KOHCIEKTaMH JIEKIIHI 6 1
2/2. Pemenue 3aa4 U yrnpaxxHEeHUN 10 00pasiry 6 2
2/3. PerieHne BapHaHTHBIX 3a/1a4 U YIPAKHEHUN 4 3
OOyuarouuiics 10/:KeH 3HATH/IIOHUMATh: YMmers:
1. onuchIBaTh B3aMMHOE PACTIOJIOXKEHHUE MPSMBIX U TNIOCKOCTEH B 1. HaxoauTh IBYTpaHHBIN yTOI.
MIPOCTPAHCTBE. 1. HaxoauTth yroa MexIy MIOCKOCTSIMHU.
1. apryMeHTHUpOBaTh CBOM CYXACHUS 00 TOM PACIOJIOKEHUH. 2. 1300paxars Gurypsl.
2. aHAJIM3UPOBATH B MPOCTEHININX CITydasx B3AUMHOE PACIIOIOKEHHE
00BEKTOB B MPOCTPAHCTBE;
Tema 3. [Ipsimbie u mi1ockoctu | Coep:kaHne y4eOHOT0 MaTepuajia 26 2
B IPOCTPaHCTBE Crepeomerpus, axcuomsbl. [lapayiensHble  IpsMble B
IPOCTPaHCTBE. [lapamnensHOCT,  TpeX  MPSMBIX.
[TapamnensHOCT,  OPSAMOW W IUIOCKOCTH.  B3anmHoe
pacrnojoKeHWe TMpsIMBIX B NPOCTpPAHCTBE. YIIBL €
COHAINpPABIECHHBIMU CTOPOHAMHU. YTOJ MEXKY MPSIMBIMHU.
[TapamnensHOCTh TWIOCKOCTEW. I[lapaiutenbHble IUIOCKOCTH. 2

CBoiicTBa napaiebHbIX IIOCKOCTEMH.

Terpasnp. [Tapautenenune.

[leprieHIMKyASPHBIE IPSIMBIE B ITPOCTPAHCTBE.
[TapannenpHble TPSMBIE, NEPIEHAUKYIISIPHBIE K TUIOCKOCTH.
[Ipu3HaK nepneHauKyIIpHOCTH IPSAMOU U IIIOCKOCTH.
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MIJI0OCKOCTBIO.
JIByrpaHHbIN yTOJI.

IIJIOCKOCTH

MIPOEKIINH.

Teopema o0 IpsAMOM, NEPIIEHIUKYIIPHON K IO CKOCTH.
PaccTosHrEe OT TOUKM A0 ITOCKOCTH.
Teopema 0 Tpex NEPHIEHAUKYISIpaX. YIojl MEXIy IMpPsIMOH U

[Ipu3Hak nepneHuKyISIPHOCTH IBYX IIIOCKOCTEH.
I'eomeTrpuueckue npeoOpa3oBaHus IPOCTPAHCTBA:
MapajuleIbHBIl  TIEPEHOC,

CUMMCTPHUA OTHOCHTCIIBHO

[TapannensHoe npoextupoBanue. [lmomane OpTOroHaIbLHOU

N300pakeHne NpoCTpaHCTBEHHBIX (DUTYp

KontponbHas padbora Ned 1
KontponbHas padora No5 1
CamocTrosTenbHas padota o0yuarommxcst Ne3 13
3/1. Pabora ¢ KOHCIIEKTaMH JIEKIIUIA 4
3/2. Pemienue 3a7a4 v yrpaxHeHUH 0 00pasiry 6
3/3. PenieHurie BapuaHTHBIX 3a7a4 U YIIPaKHEHUH 3
Ooyuawoumuiicsi 10JKeH 3HATh/IIOHMMATh: YMerh:
1. Onpenenenre nepecTaHOBKU U3 N 3JIEMEHTOB. 1. BoruucnaTs gakropuan A NpOCTEHIINX BhIPAXKEHUN.
1. Onpenenenue pa3menieHus U3 N 3J€MEHTOB. 1. BrinuceiBaTh Bce coueTaHus U3 MATH 3JIEMEHTOB.
2. OnpenienieHre COYETaHUs U3 JAHHBIX N 3JIeMEeHTOB 10 K
Tema 4. JneMeHTBI Coaep:xanne y4e0HOro MarepuaJia 14

KOMOMHATOPUKU

OCHOBHBIE MMOHITHS KOMOMHATOPUKH. 3a/1a4M Ha MOJICYET
4yHrcia pa3MeIIeHUM, TIEpECTAaHOBOK, coueTannil. Pemenue
3a/1a4 Ha repedop BapuaHToB. CBOKCTBA OMHOMHHAIBHBIX
koddurmenton. Tpeyronbuuk [Nackans
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KonTponbHas padbora Neb6 1 2

CamocrosiTenbHas pabota odyqaronuxcs Nod 7

4/1 paboTa ¢ KOHCIIEKTaMH JICKITUH 2 1

4/2 pelieHue 3a7a4 U yIpaxHeHUH 1o o0pasity 3 3

4/3 penieHue BapuaHTHBIX 3a7a4 U YIPaXKHEHHUH 2 3
Ooyuaoumuiicsi j10J15%keH 3HATH/IOHUMATh: YMmerb:

1.  ®opmyny pacCTOSHUS MEXAY ABYMS TOUKaMHU. 1. HaxoauTs yron Mex iy BEKTOpaMH.

2.  KoopauHaTel BEKTOpA. 2. BBIaucasaTh yrisl MeXTy MPSMBIMA U TIJIOCKOCTSMH.
CkansipHOoe IpOU3BeICHUE BEKTOPOB Haxonuthb ckalispHOE MPOU3BEICHUE BEKTOPOB
Tema 5. KoopauHaTsl 1 Coaepxanne yueOHOro MaTepuaJa. 29 2
BEKTOPBI

[TonaTHE BEKTOpa B IIPOCTpPAaHCTBE. PaBEHCTBO BEKTOPOB.
CrnoxxeHune u BblUMTaHUE BEKTOPOB. CyMMa HECKOJIBKHMX
BEKTOPOB. YMHO)KEHHE BeKTOpa Ha uncio. Kommianapusie
BeKkTOphlL. [IpaBuiio napaiutenenunena. Pazmoxenue Bekropa
110 TPEM HEKOMIUIaHAPHBIM BEKTOPaM.

IIpssmoyrosbHas cucrema KOOpAUHAT B IIPOCTPAHCTBE. 2
Koopaunars! Bekropa. CBsi3b MEXly KOOPIMHATAMU BEKTOPA.
CBs3b MeXy KOOpAMHATAMU BEKTOPOB U KOOPJINHATAMH
Touek. [Ipocreimme 3a1a4n B KOOpAMHATAX.

Yron mexny Bekropamu. CKaJsipHOE IPOU3BEICHUE BEKTOPOB.
Brrunciienne yrioB Mex1y IPSIMBIMH U IUIOCKOCTSIMU

KonTponbnas pabora No7. 1 3

CamocTrosiTenbHas paboTa obydaromuxcs NeS5

5/1. Pabora ¢ KOHCIIEKTaMH JIEKIIUIA 6 1

5/2. Pemienue 3a/1a4 v ynpaxHeHUH 1o o0pasiry 7 2

5/3. Penienre BapUaHTHBIX 3a7a4 U YIIPaKHEHUN 4 3
Ooyuaouuiicsi 10JKeH 3HATh/IIOHMMATh: \ Ymern:
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Omnpenenenue paiuaHHONW MEpHI yTia.

1.
1. ®opMyJIbl TOJIOBUHHOTO YTIIA.
2.

[IpeoOpazoBanus CyMMbl TPUTOHOMETPUUECKUX (PYHKIIHIMA
B IIPOU3BEICHUE U TIPOU3BEICHUS B CYMMY.

Pemate mpocreiiiiime TpUroHOMETPUYECKUE YPABHEHUS.
Pemate npocreiiiiue TpUroHOMETPUYECKUE HEPABEHCTBA.
Hcnonb3oBath HopMysibl IOBUHHOTO YTJIA.

Bripaxarb TpuroHoMeTpuueckux GyHKIUNA Yepe3 TAaHTEHC

WP

3. OcCHOBHBIC TPUTOHOMCTPUYCCKHUC TOXKACCTBA. ITOJIOBUHHOI'O apryMCHTA.

dopMyIibl TPUBEACHUS.

Hcnonb3oBath HopMyJIibl PUBEICHUS

Tema 6. OCHOBBI
TPUTOHOMETPUH

Conep:xxanmne yueOHOT0 MaTepuaJia 35 2

Pannannas mepa yrma. CuHyC, KOCUHYC, TAHT€HC U KOTAHTE€HC
yucina.  OCHOBHBIE  TPUIOHOMETPUYECKHE  TOXKJIECTBA,
(dopmynbl npuseneHusi. CUHYC, KOCUHYC M TaHT€HC CYMMBbI U
pa3HocTH JBYX ynIoB. CHHYC M KOCHMHYC JBOMHOIO YIUIa.
@®opmynbl  1osnoBUHHOTO yra. [IpeoOpa3oBaHus CyMMBI
TPUTOHOMETPUYECKUX  (PYHKUMA B  MPOU3BEACHUE U
IIPOU3BEICHNUS B CyMMYy. BbIpa’keHHE TPUTOHOMETPUUYECKUX
GyHKIMK  4Yepe3  TAHTEHC  IOJIOBUHHOTO  apryMeHTa. 2
IIpeoOpazoBanus IIPOCTEUIINX TPUTOHOMETPUUYECKUX
BBIPAKCHU.

[Ipocreiimme TPUrOHOMETPUUECKHE YpaBHEHUS. Perenne
TPUTOHOMETPUYECKUX ypaBHeHUH. [Ipocreiimme
TPUTOHOMETPHUYECKNE HEPABEHCTBA. APKCUHYC, AapKKOCUHYC,
ApKTAHT€HC YHCIIA.

KontponpHas padora Ne§. 1 3

KonTponpHas padbora N9 1 3

CamocTrosiTenbHast pabota oOyuarormmxcs Noo 18

6/1. Pabora ¢ KOHCIIEKTaAMHU JIEKIIUIA 1

6/2. Pelienue 3aa4 v ynpaxxHeHU 1Mo oopasity 4 3
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| 6/3. Peltenne BApUAHTHBIX 33184 M YIPaKHEHHIT | 3 | 3

Oov4yaronmmiicss 10JkeH 3HATHL/IOHNMATD: YMeETh:
1. IlonsiTue coOBITUSI, BEPOSITHOCTH COOBITHS. 1. Pemars MPaKTUYECKUE 3aga4yu C IPUMEHEHUEM
2. [ToHsTHE O HE3ABUCUMOCTHU COOBITHIA. BEPOSTHOCTHBIX METOJIOB.

3. duckpeTHas cinyyaiiHas BeJIMUMHA, 3aKOH €€ paclpeesiCHusI.
4.YucnoBble  XapaKTEpPUCTUKH  JUCKPETHOW  CIy4alHOH
BeaM4MHbBLIIOHSATHE 0 3aKOHE OOJIBIINX YHCET.

Tema 7. JieMeHTHI TEOPUU Copnepxanue y4eOHOro marepuaJia 14
BEPOSATHOCTEH. 2
DJIeMeHTbl MaTeMATH4YeCKO
CTATHUCTHUKH

CoObITHE, BEpPOSTHOCTH COOBITHS, CIOKCHHE W YMHOXKEHUE
BeposiTHOCTeH.  [loHsTHE O  HE3aBUCUMOCTH  COOBITHH.
JluckpeTHast ciydyalHasi BEJIIMYMHA, 3aKOH €€ PacCIpeICIICHHUS.
YUucnoBble XapaKTEPUCTUKN JUCKPETHOM CIIy4alHOW BEJIUYUHBI.
[TonsaTne 0 3akoHEe OOJIBIINX YHCE.

[IpencraBienne AaHHBIX (TAOMWLBI, AUArpaMMbl, TpapuKH),
reHepaibHas COBOKYITHOCTb, BBIOODKA, cpenHee
apupmeTnyecKkoe, MEJMaHa. [lonsiTne 0 3a1aqax
MaTeMaTHYECKOM CTaTUCTHUKH.

Pemenre npakTM4eCKuX 3a/1a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX
METO/OB.

KontponbHas padora Nel0 1 3
CamocTtosiTenbHast pabota obyuaromuxcs Ne 7 7
7/1. Pabora ¢ KOHCIIEKTaMH JIEKIIUIA 3 1
7/2. Penienue 3a1a4 v yrpaxHeHHU o 00pasily 2 2
7/3. PerieHne BapMaHTHBIX 337a4 U YIIPAXKHEHUN 2 3
2 KYPC.
OOvuawuuiicss 10/:KeH 3HATH/IIOHMMATh: \ YMmern:
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1. CaoiicTBa QPyHKIUH. 1. Haxonuth mpomMexyTKu Bo3pacTaHus U YObIBAHUS,
2. OO6parHbie GyHKIUY. HauOOoJbIIICE M HAUMEHBIIIEE 3HAYCHUS.
3. [IpomesxyTku Bo3pacTanus U yObIBaHUA, HauOompliee 1 | 2. Croutsh rpaduku 3aJaHHBIX QYHKIIUH.
HaMMeEHbIIIee 3HAYCHMUSI.
Tema 8. ®ynkunu, ux cpoiicra | Coaep:kaHue y4eOHOro MarepuaJia. 24 2
U rpaguku

Oynkuyun. O6IacTh ONMpeeIeHUs U MHOXKECTBO 3HAYCHHIA; 2

Pa3IMYHBIMU CIOCOOAMMU.

rpaduk GpyHKIHUU, TOCTPOCHHE rpaduKOB GYHKIUH, 38 JaHHBIX

CaoiicTBa (PyHKIMH: MOHOTOHHOCTb, YeTHOCTH, HCYETHOCT,
OTPaHUYCHHOCTb, IEPUOJUIHOCTH. [I[pOMEXYyTKH BO3pacTaHUs
U yObIBaHUS, HAaMOOJIbIlIEEe U HAUMEHbIIIEEe 3HAYCHUSI.
I'paduueckas unrepnperanus. O6parasie Gynkuuu. O6macTh
ompeesieHHs U 00JIacTh 3HaYeHUN 00paTHON (DYyHKIIUU.
[Tpumepsl UCTIONb30BaHUSI OOPATHBIX TPUTOHOMETPUUECKUX
dbyukuit. ['padux oOparHont GyHKIIUM.

ApudmMernueckue onepanuu Haj GYHKITUSIMU.

KontponpHas pabora Nell. 1 3
CamocTrosiTenbHas pabota oOyyarommxcs No

8/1. PaboTa ¢ KOHCIIEKTaMH JICKITUH 3 1
8/2. Pemenue 3a1a4 v ynmpakHeHHi 1o o0pasiry 5 2
8/3. Penienne BapuaHTHBIX 33/1a4 U YIPOKHEHHI. 2 3

Ooyuawomuiicsi 10J15keH 3HATH/IOHUMATh:

1. ITonsiTe MHOTOTPAHHUKA

2. OnpeneneHus NPU3MbI, MTUPAMUIBI

3. Buapl cummeTpuii B MpOCTPaHCTBE
[IpocTpancTBeHHYI0 Teopemy [Tudaropa

4. @opmyny MIOMIAAX TOBEPXHOCTH MPU3MBI, TUPAMUIBI

YMeTb:

1.Pemars 3a1aun ¢ mpsAMON U HAKJIIOHHOM IPU3MOM.
PemaTe 3a1a4u ¢ IPaBUIbHOW NUPAMUION, YCEUEHHON
MUPaMUIOM.

2.Pematp 3a1a41 Ha BRIYMCIICHUE TUIOLIAIN TOBEPXHOCTH
[IPU3MBI U IIUPAMHUJIBL.

Tema 9. MHOrOrpaHHHUKH.

\Conepmanne yueOHOro MmarepuaJia.

| 26 | 2
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H.]IOIIIaIlL MOBEPXHOCTH

Bepimnebl, pedpa, rpaHi MHOTOTpaHHHKa. Pa3BepTka.
MHororpaHHsle yrisl. Bellmykiieie MHOTOrpasHuku. Teopema
Ditnepa.

[Ipusma. [Ipsimas u HakiloHHas npusMa. [IpaBuiibHas npusma.
[Tapamnenenunen. Ky6. Ilpoctpancrsennas teopema IIudaropa.
[Inpamuna. [IpaBriibHas nupamMua. YceueHHas nupaMuia.
Tetpasmp.

CummeTpuu B KyOe, B apajuieienunese, B Ipu3Me U
[MAPAMHUJIE.

DOopMyJIBI 1JIs BBIYUCIICHUS TIJI0IIAIA IOBEPXHOCTHU ITPU3MBI U
[MAPAMUJIBI.

KonTtponbHas pabora Nel2 1 3
CamocrositenbHast padota oOydarommxcs Ne 9 13

9/1. PaboTta ¢ KOHCIIEKTaAMHU JIEKIIHAI 4 1
0/2. Pemenue 3a51a4 v ynpakHeHH 1o o0pasiry 5 2
9/3. PerieHne BapuaHTHBIX 33734 M YIIPAXKHESHUH 4 3

Oo0vyuyaronmmiicss 10JkeH 3HATL/IOHUMATD: YMeTh:

1. Huwmnaap. Konyc.

2. OceBble CEUCHHS U CEUCHHUS, TTapaJIIeIbHBIE OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenbHas mocKocTb K cdepe.
3. I1nomaap NOBEPXHOCTH TEJI BPALICHUSI.

1. HaxomuTh pacCTOSIHHE OT IIEHTPa Cephl 10 TIOCKOCTH.
2. HaxomguTh mutomanp ceueHus mapa, cepsl.
3. HaxomuTs miomniaas MOBEPXHOCTH TEJ BpaICHUS.

Tema 10. Tesia ¥ NOBEPXHOCTH
BpalieHust

Conep:xxanue y4e0HOI0 MaTepuaJjia

14

[{nnuHap W KOHyC. YcedeHHbId KOoHyc. OCHOBaHHME, BBICOTA,
OOKOBasi TMOBEPXHOCTh, oOOpasytomas, pas3BepTka. OceBbie
CEUEHMS U CeUEHUs1, TapaJlJieIbHbIe OCHOBAHUIO.

[lap u cdepa, ux ceuenus. KacarenbHas II0CKOCTb K cepe
DopMyIIbl TUIOIAAN TOBEPXHOCTH LIMJIMHPA, KOHYCA, 11apa.

KonTponbHas padora Nol3
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CamocrositenbHas padora odyqaronuxcs Ne 10

10/1. Pabora ¢ KOHCIIEKTAMHU JIEKIIUH

10/2. Penienue 3a1a4 1 yupaKHEHUH 110 00pasiry

N

10/3. Pemienue BapuaHTHBIX 3a7a4 U YIIPAKHCHHIHA

OQovuaronmiicss 10JkeH 3HATHL/MMOHUMATD: YMeTh:

1. [TonsTue npenena GpyHKIUU, UX CBOWCTBA. 1. Haxonuts npon3BoIHbIE CyMMBI,

HenpepbiBHOCTS.

Pa3HOCTHU, IPOU3BEACHUS, YACTHOTO.

2. [TonsiTrie 0 mpou3BoaHON (DYHKITNH, €€ TEOMETPUIECKUN  |2. Haxonute mpon3BOIHBIE OCHOBHBIX

U (U3UYECKUN CMBICIL.

3. [IpousBoaHbBIE CyMMBI, pa3HOCTH, TPOU3BE/ICHHUS,

JaCTHOIO.

4, [Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.

PIIEMEHTAPHBIX (PYHKIIHIA.

Tema 11. Hauaja
MATEMATHYECKOI0 AaHAJIN3A

Conep:kanue yueOHOro MaTepuaJia.

32

[Tonsitue npenena ¢pynkuuu. CBoiicTBa MpenenoB GyHKIUMI.
[ToHsiTHE O HEMPEPBHIBHOCTH (PYHKIIMH.

[IpousBonnas. [lonsaTre o npon3BogHON PyHKLIMH, €€
reOMETPUYECKUN U (PU3UUECKUN CMBICH. YpaBHEHUE
KacareiabHOU K rpaduky pyHkuuu. [Ipon3BoHBIE CyMMBI,
pPa3HOCTH, IPOU3BEECHHUS, YacTHOTO. [Ipon3BonHbIE
OCHOBHBIX 3JIEMEHTapHBIX, CIOKHBIX (QyHKIUH. [Ipumenenue
IPOU3BOTHOM K UCCIIEIOBAHUIO (PYHKIIMI U ITOCTPOCHUIO
rpadukoB. Bropas mpousBogHasi, €€ TeOMETPUUCCKUN U
busnueckuit cmpici. [IpumeHnenne mporu3BOIHOM K
MCCJICIOBAaHUIO0 (PYHKIIMI M TIOCTPOCHUIO TPa(PUKOB.

KonTponsHas padbora Nel4

KontponbHas pabora Nel5

CamocrositenbHas pabota odyvaromuxcst Nel 1

11/1. PaGora ¢ KOHCIIEKTAMH JIEKIIAI
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11/2. Pemienue 3aa4 v ynpaKHEHUH 110 00pasiry 7 2

11/3. Pelienre BapuaHTHBIX 3aJ1a4 U yIPAKHEHUH. 5 3

Ooyuyammiics 10/2KeH 3HATH/IIOHUMATh:
1. [TepBooOpa3Hast 1 HHTETpall.
2. [IpumeHeHne onpeneeHHOTO HHTEeTpaia s

HAaxXO0XJACHUS IUIONIAAN KPUBOJIMHENHON TPANICLIHH.

YMeTh:
1. Haxonuth mepBoOOpa3HyIO U HHTErpal.
2. TlpuMeHSTH ompeaeaeHHbIN HHTerpal IJIs1 HaXO0XKISHUS

IJIOIIA/IA KPUBOJIMHENHOM TPaELUU.

Tema 12. UuTerpaJ u ero Conep:xkanne y4eOHOro MarepuaJa. 18
NpUMeHeHue
[lepBooOpa3Has u uHTerpai. llpumeHeHue ornpeneseHHOro
VMHTETpaja [l HAXOKIACHUs IUIOIMIAIA KPUBOJIMHEHHOU
Ttpaneuu. ®opmyna Heriorona—IJleitonuma. IIpumepsr
MIPUMEHEHUS] MHTErpaja B (JU3UKE U TEOMETPHH.
KontponpsHas pabora Nel6. 1 3
CamocrosTenbHas padora odyvaronuxcs Nel2
12/1. PaboTa ¢ KOHCTIEKTaMU JICKITUH 4 1
12/2. Penienue 3a1a4 v ynpaxkHEHHH 110 o0pasiry 3 2
12/3. Penienre BapuaHTHBIX 3a/1a4 U YIPAKHEHU. 2 3
OOvuarpuuiics 10/:KeH 3HATH/IIOHUMATh: YMerh:
1. ®opmynbl 06beMa KyOa, IPSIMOYTOILHOTO 1. Haxonuts 06beM KyOa, MpSIMOYTOJILHOTO MapasiiesieuIea,
napajuiesienuneaa, Npu3Mbl, HUWIMHAPA. MPU3MBI, IAJIMH]IPA.
2. ®opmyIibl 00beMa MUPAMUJIBI U KOHYCA. 2. Haxonuth 00beM nupaMuibl 1 KOHYyCA.
3. @opMyIIBI MJIOIIAIM TOBEPXHOCTEH IJIMHIpA U KOHYca.  |3. HaxonuTe nmmomaay noBepxHOCTEN HWJIMHAPA U KOHYCA.
4. ®opmynel oObeMa 1apa 1 mionaau chepsl. 4. Haxoauts 00beMm miapa.

Tema 13. U3mepeHus B
reoMeTpum

Conep:xanue yueOHOT0 MaTepuaJia.

12
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O6beMm u ero usMmepenue. aterpansHas Gopmyina oobema.
Dopmysbl o0bema KyOa, IPSIMOYTOJIBHOTO
napajienenuneaa, npusmMel, muwinHapa. Oopmynsl o0bema
nupamMubl U KoHyca. @opmynbl IO MMOBEPXHOCTEN
nuiInHApa U koHyca. @opmynbl o6beMa Iapa U IUIONIAId

cdephl.

[ToxoOue TeIl.
MOBEPXHOCTEH U 00BEMOB TTOJOOHBIX TEJI.

OTHOILIIEHUSA IUTOIIAAEH

KonTponbHas padbora Nel7.

CamocrosTenbHas padora odyvatromuxcs No 13

13/1. PaboTta ¢ KOHCIEKTaMH JIEKITHI

13/2. Penienue 3a1a4 v ynpakHeHH 1o o0pasiry

N

13/3. Penienne BapuaHTHBIX 33/1a4 U YIPKHEHHM.

RPIWNO|F
|

Oovuaonmmicsa JT0JKeH 3HATL/IIOHUMATD:

1. OcHoBHBIE IIPUEMBI peneHuns pPalMOHAJIBHBIX,
UppALMOHAIBHBIX,
MTOKa3aTENbHBIX " TPUTOHOMETPHUYECKUX YPaBHEHHM

(pa3nokeHHEe Ha MHOMKHUTEJH, BBEICHWE HOBBIX HEW3BECTHBIX,
MOJICTAaHOBKA, TPaQUIECKUNA METO).

2. MeTon MHTEpBaJIOB.

3. M300pakeHne Ha KOOPAMHATHON TIJIOCKOCTH MHOXECTBA
pelieHnii ypaBHEHU U HEPABEHCTB C JBYMS MEPEMEHHBIMU H
UX CHCTEM.

YMmern:

1. Pewats panuoHanbHble, UPPALMOHAIBHBIE, TOKA3aTEIbHbIE U
TPUTOHOMETPUUYECKNAE YPABHEHUS U CUCTEMBL.

2. N3o0paxarh Ha KOOPAMHATHOW TIIJIOCKOCTH MHOXXECTBa
pEelIeHN YPaBHEHUN U HEPABEHCTB C JByMS IIEPEMEHHBIMU U UX
CUCTEM.

3. IlpuMeHsAT,  MaTeMaTUYeCKUe METOAbl  JUIS
cofiepKaTeIbHbIX 33/1a4 U3 pa3IUYHbIX 001acTel HayKu.

pelIeHust

Tema 14. YpaBHeHus1 u Coaepxanne yueOHOro MarepuaJa. 20 5
HEPABEHCTBA
PaBHOCUIIBHOCTBH ypaBHEHU, HEPABEHCTB, CUCTEM.
PanmmonanwsHbple,  WppalMOHANIBHBIC,  TOKA3aTelIbHbIE U
TPUTOHOMETPUYECKNE YpPaBHEHUA MU CHCTEMBbI. (OCHOBHBIE 2
OpUeMbl UX peleHus (pa3iokeHue Ha MHOXKHUTENH, BBEJICHUE
HOBBIX HEHU3BECTHBIX, MOJICTAHOBKA, rpaueCcKUil METON).
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PanmonanepHbple,  HppalMOHANIbHBIC,  IOKA3aTelIbHbIE U
TPUTOHOMETPUUYECKNE HepaBeHCTBA. OCHOBHBIE TPHUEMBI HX
pemenus. Mcrionb3oBaHue CBOMCTB U TpaukoB GYHKIIUN MPU
pELICHUH YpaBHEHWW W HEPABEHCTB. METOJ HHTEpPBAJIOB.
N300paxkeHne Ha KOOPAMHATHOM IUJIOCKOCTH MHOMXECTBA
pelIEeHN YpaBHEHUI U HEPABEHCTB C ABYMS NIEPEMEHHBIMU U
HX CHCTEM.

[IpumeHeHnEe MaTeMaTUYECKUX METOJIOB Ui  PEIICHUS
COJlepXKaTeIbHBIX 3a7ad W3 Pa3IMYHbIX O0JacTed HayKu u
npaktuku. HWHTEpnperanusa pe3ynbTara, Y4YeT peajbHbIX
OTPAHUYCHUM.

KontponbHas padora Nel§.

CamocrosiTenbHas pabota odyqatontuxcs Nel4

14/1. Pabora ¢ KOHCIIEKTaMU JIEKITHHA

14/2. Pelienue 3a1a4 v yrnpaxxHEHHU o 00pasiy

N

14/3.PenieHne BapUMaHTHBIX 3a7a4 M YIIPaKHEHUH.

IHoBTOpEHue

[IpeoOpazoBaHne  BbIpaKEHUM, COACpPKAIUX  pajUKall.
TpUroHoMeTpUUECKHUE YpaBHCHUSI.

[IpousBonnas. Ilpumenenue npousBonHoi. I[lepBooOpasnas.
Boruucnenune momaneit ¢uryp. Muororpannuku. Kpyribie
Tena

N N EA DS

Bcero

320

CamocTtosiTenbHbIC PAOOTHI.

160
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3. YCJIOBHS PEAJIM3AIINN YYEFHOM JJUCITUIIINHBI
OY .03 MATEMATUKA

3.1. MarepuajibHO-TeXHUYECKOE OOecrevyeHue

Peanuzanust yueOHON MUCHMIUIMHBI TpeOyeT HalWyus y4eOHOTO KaOuHeTa
«MaTteMaTHKa.
ObopynoBanue ydeOHOro KaOWHETa: TIOCAJOYHBIE MeCTa TI0 KOJHYECTBY
oOyuaronuxcs, pabodee MECTO MpernoAaBaTelis; JCKIIMOHHBIA W Pa3aaTOYHBIN
MaTepHuay, KapTOYKH ISl OMpOca; KApTOYKH C BapHaHTAMU CaMOCTOSTEIhHBIX
paboT; CTEHIIBI M TUIAKATHI C HEOOXOMUMBIMHU JIJISl PEelIeHHs 3amad (popmyaMu;
MOJIENIA TEOMETPUIECKUX QUTYP.
TexHudeckue cpeacTBa OOyUEHHs: KOMIBIOTED C JUIEH3MOHHBIM MPOTPAMMHBIM
o0ecrneueHreM.

3.2. Uudopmannonnoe odecneyenue 00yueHust

Ilepeyenbs y4eOHbIX wu3gaHuil, WHTepHeT-pecypcoB, [ONMOJHUTEIbLHOM

JIUTEPATYPHI

OCHOBHbBIE HCTOYHUKHU:

1. CM. Huxonsckuii, M.K.IloramoB, H.H. Pemernukos, A.B. IlleBkun
«Anrebpa W Hauyana MaTtemaTudeckoro ananmza 10 kimace»,Mocksa
«IIpocsemenuey, 2015.

2. CM. Huwuxoasckuii, M.K.IloramoB, H.H. PemernmkoB, A.B. IlleBkun
«Anrebpa W Hauyajma MaremaTudeckoro aHammsza 11 kimace»,Mocksa
«IIpocemienuey, 2015.

3. II.C.AranacsH, B.®. byry3os, C.b. Kagomnes, I1.C.Kucenesa, OI' TTo3Hsx
«I"'eometpus», Mocksa, «IIpocsemienue» 2015r.

JlonmomHUTEIbHBIE UCTOYHUKHU:

1. boromonoB, H. B.Ilpaktudeckue 3aHsATHS TO MaTeMaTHKe : ydeOHOeE
nocobue mis CIIO / H. B. boromonoB. — 11-e u3n., nep. u gom. — M. :
M3narensctBo IOpaiit, 2015. — 495 ¢. — (Cepus : IlpodeccuonanpHoe
obpazoBanne). — ISBN 978-5-9916-4731-1.

2. Anrebpa u Havanma aHanmms3a: Yueb. mna 10-11 ki obmeobpasosar.
yupexaenuit / A. H. Kommoropos, A. M, A6pamos, 1O. I1. lyaautsia u ap.;
[Tox pen. A. H, Konmoropoga.- 26-¢ uza.- M.: 2018 - 384c¢

3. COopHuk 3amad 1Mo mareMaruke: yueO. mocobue s ccy3oB / H. B.
boromomnos.- 10-e u3z., crepeorun. — M. : Ipoda, 2014.

4. TloropenoB A.B. Teomerpus: VYueb6. mus 10-11 ki ob6meoOpasoBar.
yupexaeHuil.-13-e uza.- M.: [Ipocsemenue, 2014.

HNuTepHer-pecypcesbl:
www. fcior. edu. ru (Mudopmanmonssie, TPEHUPOBOYHBIC U KOHTPOJILHBIE
MaTepualbl).
www. school-collection.edu.ru (Eaunas koyiekiun uppoBeIX 00pa3oBaTeIbHBIX

pecypcoB).
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4. KOHTPOJIb U OIIEHKA PE3YJIbBTATOB OCBOEHUA
YUYEBHOM JUCHUIIIUHBI <MATEMATHUKA»
KoHTponb u oOlLIEHKa pe3ylbTaTOB OCBOCHHUS Y4YeOHOM IUCIUIUIMHBI
OCYILECTBJISICTCS IpENoAaBarelieM B IIPOLiECCe IIPOBEACHUA TECTUPOBAHUA, a
TaK)K€ BBINOJHEHUS] OOYYalOIIMMUCS WHAUBUAYAIbHBIX 33JaHHUN, IPOEKTOB,

HUCCJICIOBAHU .
Coz[epma}me XapaKTepl/ICTI/IKa OCHOBHbBIX BUJ10B (I)OpMLI N METOABI
o0y4eHust AeSITeJIbHOCTH 00yYaIOIIMXCS KOHTPOJISI U OLCHKH
pe3yJabTaToB
00y4eHust
Bsenenue O3HaKOMJIEHHE C POJIbI0 MAaTEMATUKHU B Hayke, | [luarHoctuueckas

TEXHHKE, HOKOHOMHUKE,  HH(POPMAIIMOHHBIX
TEXHOJIOTHSIX U MPAKTUUECKOU JIEATETbHOCTH.
O3HakoMiieHHWE C€ LeIsIMH M 3aJadamu
W3y4eHUsT  MaTeMaTWKd TPU  OCBOEHUU
npodeccuit CI1O u cnenmnansuocteit CITO

KOHTpOJIbHas paboTa

PazButie noHsITHA O
qHuCIIe

Beimonnenue apudmerndeckux IeHCTBUNA Hal
YlCJIaMH, COYeTas YCTHBIE W IIMCbMEHHBIC
IIPUEMBI. Haxoxnenue IpUOIMKEHHBIX
3HAYEHUN  BEJIMYMH M IOTPEIIHOCTEN
BBIYUCIICHUH (20COMIOTHON M OTHOCHTEIBHOM);
CpPaBHEHHE YHCJIOBBIX BBIPAKCHUM.
Haxoxxnenne ommOOK B MpeoOpa3oBaHUSIX WU
BBIUNCJICHUSX (OTHOCUTCA KO BCEM ITyHKTam
IPOrPaMMBbl)

NuauBuyanbHbIA
(xkapTOUKH C
3aJIaHUSIMU )
KounTponbnas pabota

KopHhu, creneny,
Jorapu@msl

O3HakOoMJIEHHME C TOHATHEM KOpHSA n-i
CTEIEHU, CBOMCTBAMH PAJMKAJIOB U IIpaBUIaMU
CPaBHEHHUS KOpHEH. dopmynpoBaHue
ONpeAeeHUuss KOPHSA © CBOMCTB KOPHEW.
Beruucnenune u CpaBHEHHUE KOpHEH,
BBIMIOJTHEHUE TPUKHUJKH 3HAYEHHUS  KOPHS.
[IpeoOpa3oBaHue 4YHCIOBBIX U OYKBEHHBIX
BBIpaXXEHU, COJZIepKaIINX paguKasl.
Beimonnenne  pacuetoB  mo  ¢dopmynam,
coziepKaluM paguKanel, OCYILECTBIIAA
HE00XO0IMMbIe MI0JICTAHOBKHU "
peoOpa3oBaHus. Onpenenenne
PaBHOCHUJIBHOCTH BBIPQXKECHMHM € paguKalaMH.
Pemenue APPAUOHATBHBIX YpaBHEHHIA.
O3HakOMJIEHME C TIOHATHEM CTENEHH C
JIEMCTBUTENIBHBIM TOKa3aTeneMm. Haxoxxnenue
3HAYECHUU CTETIECHH, UCIIOJIB3YS pu
HEO0OXOIMMOCTH UHCTPYMEHTAIbHbIE CPE/ICTBA.
3anuchbIBaHUE KOpPHSA N-H CTENEHH B BHJIE
CTENEeHH C IPOOHBIM MOKa3aTeaeM U Ha00O0pOT.

dopMynpoBaHue CBONCTB CTEIEHEH.
Brluncienne crenmeHel ¢ palMOHAJIbHBIM
[IOKa3aTeseM, BBITIIOJIHCHHE IIPUKUIKH
3HAYCHUs] CTCICHM, CPAaBHEHUE CTEICHEH.

Bueaynuropnas
CaMOCTOSITEIIbHAS
pabota
KonTponbnas padora
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[IpeoOpazoBanre 4YHUCITOBBIX H OYKBEHHBIX
BBIPXCHUH, COAEPKAIIUX CTCTICHU, TPUMEHSS
CBOMCTBA. Pemrenne IMoKa3aTeJIbHBIX
ypaBHeHUH. O3HAKOMIIEHHE C TPUMEHEHUEM
KOpPHEH U CTETCHEH MPU BBIYUCICHUU CPEIHHX,
JICJICHUU OTpe3Ka B «30JIOTOM CEUCHUM.
Pemenne mnpukiIagHbIX 3a7ad  Ha  CIOXKHBIE
TIPOLICHTHI

[Ipsimbie n
IIJIOCKOCTH B
MIPOCTPAHCTBE

@OopMyIMpPOBKA U NPUBEIACHHUE 10KA3aTEIbCTB
IIPU3HAKOB B3aUMHOI'O PACIIONIOKEHUS MPSIMBIX
U IUIOCKOCTeH. Pacro3HaBaHue Ha 4eprexax u
MOJIEISIX Pa3JIMYHBIX CIIy4aeB B3aUMHOIO
pacrojoXeHus: INpsAMBIX WM IUIOCKOCTEH,
apryMEeHTUPOBAHHUE CBOUX CYKIEHUM.
DopMyIMpOBaHUE ONPEACICHUN, IPU3HAKOB U
CBOICTB NIapajuiebHbIX U MEPHEHINKYISIPHBIX
IUIOCKOCTEM, IBYTPaHHbIX U TMHEUHBIX

YTJIOB.

BeinonHeHue  MOCTpPOEHUS  YIVIOB  MEXIY
OpSIMBIMU, TPSAMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU 10 OIIMCAHWIO U PACIIO3HABAaHUE
ux

Ha MOJEJIAX.

IIpumeHeHne IIPU3HAKOB u CBOMCTB
pacrojaokeHUs: NPSAMbIX M IJIOCKOCTEH Ipu
pellIeHny 3aj1au.

N300paxkeHue Ha pHUCYHKax "
KOHCTPYHpPOBaHUE Ha MOJIETISX
NEPIIEHIUKYJIAPOB U HAKJIOHHBIX K IUIOCKOCTH,
MPSIMBIX, TapaJlIeNIbHbIX

IJIOCKOCTEM,  YIJIOB  MEXAy IpsMOM U
IJIOCKOCTBIO M1 00OCHOBaHUE

IIOCTPOEHUH.

Pemenue 3a1a4y Ha BBIUHCIICHHE
reOMEeTpUYECKUX  BenuuuH.  OnucelBaHUE
paccTosiHUS OT TOYKM JIO IUIOCKOCTH, OT
IpsIMON JI0 TUIOCKOCTH, MEXAY IJIOCKOCTSIMH,
MEXy CKPELMBAIOIIMMUCS IPSIMbIMHU,

MEXIy  MpOU3BOJBHBIMU  (QUTYpaMH B
IIPOCTPAHCTBE.

DopMyIHpOBaHUE U JOKA3bIBAHHE OCHOBHBIX
TEOPEM O PACCTOSTHUAX

(Teopem cyiiecTBOBaHMS, CBOMCTBA).
N300pakeHre Ha 4YepTekax M MOENIX
paccTostHusI 1 000CHOBaHHUE

CBOMX CyXJeHHUI. OnpenencHue U BIYUCIEHUE
paccTostHUM B mpocTpaHcTBe. IIpumenenue
(dbopMyn U TeopeM IUTAaHUMETPHUH ISl peIIeHUs
3az1ay.

Bneayauropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbIiA
(bpoHTaNbHBIN OMpOC
KonrponsHas pabora
TECTUPOBAHUE

DneMeHTbI
KOMOWHATOPUKH

N3yuenne  mpaBuina  KOMOWHATOPHKHA U
MPUMEHEHUE TIPU PEIICHUN
KOMOWHATOPHBIX 3a7a4.

Breaynuropnas
CaMOCTOSITENIbHAs
pabora
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Pemenne KOMOWHATOPHBIX 3aJad METOJIOM
nepebopa u 1o npaBuily

YMHOKEHHS.
O3HaKOMJIEHUE C MOHATUSIMH KOMOMHATOPHKU:
pa3sMEILEHUAMU, COYETAHUAMU,

NEepecTaHOBKaMU ¥ QopMmylamMu Al HX
BBIYUCIICHUSL.

OObsicHeHMEe W TpuUMeHeHue (opmyn aus
BBIUUCIICHUSI pa3MELLCHUH,

IIEPECTAHOBOK M COYETaHUW NPU pelIeHUU
3ajau.

Osnakomsienne ¢ OuHomoM HbroToHa W
TpeyroapHukoM [lackans.

Pemenue PaKTUYECKUX 3a7a4 c
UCMOJb30BaHUEM  MOHATHUH W TMpaBuil
KOMOMHATOPUKHU

NuauBunyanbHbIN

(bpoHTaTBHBIN OIpOC
KontponeHas pabora

Koopaunats! u
BEKTOPBI

O3HakoMieHWE C  MOHATUEM  BEKTOpa.
N3yuenue nexkapToBOM CUCTEMBI KOOPAMHAT B
MPOCTPAHCTBE, IOCTPOEHUE IO 3aJJaHHBIM
KOOpAMHATAM TOYEK u IJIOCKOCTEH,
HAaxXO0KJIEHUE KOOPJIUHAT TOYEK.

Haxoxnenne ypaBHEHUH OKPYXHOCTH, CEpBI,
IJIOCKOCTH. BbIUMCIIEHHE pacCTOSHUN MEXIy
TOYKaMH.

N3yueHue CBOWCTB BEKTOPHBIX BEJIMYUH,
IIPaBUJI PA3JIOKEHUS BEK-

TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII
HAaxXO0JICHUS KOOpPJIMHAT BEKTOpa B
IIPOCTPAHCTBE, MPABWII ACUCTBUI C BEKTOpPaMH,
3a/IaHHBIMU KOOPJIMHATAMH.

IIpuMeHeHre TeOpUHM IIPU PELICHHUM 3a1a4 Ha
JIEUCTBHUS C BEKTOPAMH.

N3yuenue CKAJIAPHOTO IIPOU3BECHUS
BEKTOpPOB, BEKTOPHOI'O YPaBHEHHMs IPSIMON U
miaockoctd.  IIpuMeHeHne  Teopuu — Ipu
pEelICHUU 3a/1ad Ha JEHUCTBHUS C BEKTOpPAMHU,
KOOPJMHATHBIA METOJ, IPUMEHEHHE

BEKTOPOB ISl BBIYHCIEHUS BEIUYMH YIJIOB U
pacCTOSHUM.

O3HaKOMJIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM
CTEPEOMETPUHA O B3aUMHOM PaCIOJIOKEHUN
MPSAMBIX U IIJIOCKOCTEM C UCIIOIB30BAHUEM
BEKTOpOB  (O3HakOMJIEHME C  TOHSITHEM
[apaJuIeJIbHOTO IIPOEKTUPOBAHHUS U €T0
cBoricTBaMH. DOpPMYIMPOBAHHE TEOPEMBI O
IJIOLA U OpPTOTrOHAJIBLHOMN MIPOEKLUU
MHOT'OYTOJIbHUKA.

[Ipumenenue Teopuu uis  OOOCHOBAHUS
MOCTPOEHUN U BBIUUCIICHUH.
AprymMEHTUpOBaHHUE CBOMX CYXKIEHHUH O
B3aUMHOM PACIIOJI0KEHUH

IPOCTPAHCTBEHHBIX (UTYD

Bneayauropnas
CaMOCTOSITCIbHAS
pabora
NunuBuyanbHbI

(bpoHTaNBHBIIT OMpoC
KonrponsHas pabora
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OCHOBBI
TPUTOHOMETPHUU

N3yuenne pagmaHHOTO METOJA W3MEPEHUS
YIJIOB BpalleHUs U

WX CBSI3M C rpaaycHoil mepoit. M3obOpaxenue
YIJIOB BpalCHUs HA

OKPY’KHOCTH, COOTHECEHUE BEIUYHMHBI yrja C
€ro pacroJI0KEHUEM.
dopmyIUpoOBaHUE
TPUTOHOMETPUYECKHUX (PYHKITHIA
JUIl  yYIJIOB MOBOPOTa M OCTPBIX  YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE
UX B3aHMOCBSI3H

IIpuMeHEeHNEe OCHOBHBIX TPUTOHOMETPHUUECKHUX
TOXKAECTB  JJIsi  BBIYUCIEHUS  3HAYEHUU
TPUTOHOMETPUUYECKUX (PYHKIMI MO OJHOH W3
HUX

N3ydyeHne 0CHOBHBIX (hOPMYJI TPUTOHOMETPUU:
bopMyIIbI CIIOKEHUS,

yZIBOEHUS, npeoOpazoBaHus
TPUTOHOMETPUYCCKHUX (PYHKITHIA

B MPOU3BEACHUE U IMPOU3BEICHUS B CYMMYy M
IPUMEHEHUE TIPU BBIYHUCICHUM 3HAUYEHUs
TPUTOHOMETPUYECKOTO BBIPAXKECHUS u
YIPOILEHHUS €rO.

O3HakoMJIEHUE €O CBOWCTBAMM CHUMMETPUU
TOYEK HAa €IUHUYIHOU

OKPY’KHOCTM M TIPUMEHEHHE HUX IS BBIBOJA
dbopmys mpuUBEeICHUS

Pemenne 1o dhopmynam u
TPUTOHOMETPUUECKOMY KpYry MpOCTEHIINX
TPUTOHOMETPUUYECKHUX YPABHEHHM.
[Ipumenenne oOOmMMX  METOJIOB
ypaBHEHUH (TpUBEIECHUE K
JUHEHHOMY, KBaJIpaTHOMY, METO]] pPa3I0oKEHUs
Ha MHOXXHUTEIH, 3a-

onpeaeeHui

CyMMBI

peLIeHus

MEHBI NIEPEMEHHOM ) pu peneHnn
TPUTOHOMETPUYECKUX YPAaBHEHUM.

YMeHne oTMedaTb Ha Kpyre peuieHus
MIPOCTEUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB

O3HakomJieHME ¢  TOHATHEM  OOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIUA.

H3yuenue OnpeeIeHUun apKCHHYCa,

apKKOCHHYCA, apKTaHIeHCa

yucia, GopMyIUpoBaHHE UX, U300pakeHUE Ha
€IUHUYHOW OKPYKHOCTH, MpPUMEHEHHE IMpHU
pELIEHNN ypaBHEHUN

Bneayauropnas
CaMOCTOATEINbHAS
pabora
NunuBuyanbHbIA
(bpoHTaNbHBIN OIpPOC
KonrponsHas pabora

DYHKINYU U UX
rpaduxu

O3HakOMJIEHHE C TIOHSATHEM TIEPEMEHHOM,
pUMepaMu 3aBUCUMOCTEMH

MEXy IepEMEHHBIMH.

O3HakomiieHME C  TOHATHEM  rpaduka,
oIpe/ieNIieHne HPUHAUIC)KHOCTH TOYKH
rpaduky ¢yakuuu. Onpenenenue no Gpopmyne

Breaynuropnas
CaMOCTOATENbHAS
pabora
NunuBunyanbHbIi
(hpOHTANIBHBIN OMPOC
KonrtponbHas pabora
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MpoCTeHIeld 3aBUCUMOCTH, BHA ¢ Tpaduka.
Bripaxkenue no dhopmyiie

OJHOI EPEMEHHOM uepe3 Apyrue.
O3HakomiieHHE C onpeAereHueM (YHKIHH,
dbopMynupoBaHue ero.

Haxoxaenue o0actu onpeesieHus u 001acTu
3HaueHnid  GyHKkuumu ~— O3HAaKOMJIGHHE — C
npuMepaMu  (YHKIIMOHATBHBIX 3aBUCUMOCTEH
B  pealbHBIX TpoIeccax U3  CMEXKHBIX
JUCLUTLIINH.

O3zHakoMJIeHHE C JTIOKa3aTeIbHBIMU
PacCyXJICHUSIMU HEKOTOPBIX

CBOMCTB JIMHEHHON M KBaAPaTUYHON (PYHKITUH,
MPOBEAECHUE HCCIIENOBAHUS JIMHEWHOM,
KYCOYHO-JTMHEHHON,  OpOOHO-TMHEWHOH U
KBAaJPAaTUYHOW  (PYHKIUH, TOCTpOCHHE UX
rpacukoB. [ToctpoeHue u ureHue

rpadukoB pynkuuid. MccnenoBanue QyHKITUN.
CocraBnenne BUAOB (QYHKIUH IO JaHHOMY
YCIIOBUIO, PELICHHE 3a/1a4

Ha SKCTPEMYM.

Bremonnenne — mpeoOpazoBaHuil  rpaduka

byHKIUM

Hauana
MaTEMATHYECKOT'O
agajn3a

O3HakomileHHME C  IIOHATHEM  YUCIOBOU
H0CJIEI0BATENBbHOCTH, CIIOCO0aMHU €€ 3aJaHMs,
BBIUMCICHUSIMU €€ ujieHOB. O3HaKoMIIEHUE C
NOHSATHEM  IIpelena  IOCJIEN0BAaTEIbHOCTH.
O3HakOMJIEHME C  BBIUMCIEHHEM  CYMMBbI
OECKOHEYHOI'0 4YHCJIOBOTO psijia Ha INpuMepe
BBIUMCJIEHHUS] CyMMbl O€CKOHEYHO YObIBarolIei
reOMETPUUYECKOM Nporpeccuu. Pemenne 3amau
Ha NMpUMeHeHue POopMyibl CyMMbI OECKOHEUYHO
yOBIBaroIIei reOMeTPUYECKON MPOrpeccuu

O3HakOMJIEHHME C TOHSATHUEM IPOU3BOJHOM.
N3yuenne u dbopmynupoBaHue ee
MEXAHUUYECKOTO U TE€OMETPUYECKOI0 CMBICIA,
U3y4EHUE anropuTMa BBIUYHCIICHUS
IIPOU3BOJHOM HA  TPUMEpPE  BBIYMCICHUSA
MI'HOBEHHOM CKOPOCTH u YIJI0BOTO
kodpduuuenta KacareiabHol. CocTaBieHHe
ypaBHEHUs KacaTeJbHOW B OOIIeM BHJE.
YcBoenne  mpaBun  auddepeHunpoBaHus,
TaOJINLIBI MIPOU3BOTHBIX 3JIEMEHTApHBIX
byHKUIUH, IIPUMEHEHNE JUISL
mubdepeHpoBanus (QyHKIUN, COCTaBIECHUS
ypaBHeHUsl KacaTenbHOW. V3ydeHue teopem o
CBA3M CBOMCTB (YHKIMM U MPOU3BOJHOM,
¢dopmynupoBka ux. IIpoBereHne ¢ MOMOIIbIO
MIPOM3BOJHON HccienoBaHus (QYHKIUH, 3a
NaHHOM  QopmMmyinoil. YcTaHOBIIEHHE CBSA3M
CBOMCTB (PYHKIIMM M TPOU3BOJHOM TIO WX
rpa¢pukam. IlpumeHeHHe NTPOU3BOAHON JUIS

Bueaynuropnas
CaMOCTOATEIIbHAS
pabora
NunuBunyanbHbIi
(GpOoHTaNbHBIN OIIpOC
KonrtponsHas pabora
TECTHUPOBAHUE
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pelieHus 3a7ad Ha HaX0XKJIeHUEe HanOOJIbIIEro,
HAaWMEHBILIETO 3HAYEHHUS W Ha HAXOXJEHUE
HKCTpEeMyMa

NHurerpai u ero
IIPUMEHEHHE

O3HakoMJIEHME C I[OHATHEM MHTErpaja u
epBOOOPa3HOM. N3yuenne MpaBuIa
BBIUMCIICHHSI TIEPBOOOpPa3HON UM TEOpEeMbl
Herorona— JleiiOuuna. Pemenue 3amau Ha
CBs3b IMEPBOOOpPA3HOW M €€ MPOU3BOJTHOM,
BBIUMCJICHHE T[E€PBOOOpa3HON [uid JaHHOU
¢dbyHknuu. Pemienune 3agad Ha TPUMEHEHUE
UHTETpasia [ BbIYMCICHUS  (PU3MUECKHUX
BEJIMYUH U IUIOMAageu

Bueaynuropnas
CaMOCTOSITeNIbHAs
pabora
NuauBunyanbHbIN
(bpoHTaTBHBIN OIpOC
KounTponbhas pabora

MHororpaHHuK"

OnucaHnve MW XapakTEpPHUCTHKA Pa3IMYHBIX
BUJIOB MHOTOTPAaHHUKOB, IIE€PEUUCIEHHE HX
DIIEMEHTOB U CBOMCTB.  M3o0pakeHue
MHOTOTPAaHHUKOB M BBIIIOJIHEHUE IOCTPOEHUS
Ha M300paKeHUSIX u MOZEIIAX
MHOTOTPAHHUKOB.  BpIuncieHue  JIUMHEWHBIX
3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOHQHUTypanusx, apryMEHTUPOBAaHHE CBOMX
Cy)KIeHHI. XapakTepucTuka u u300pakeHue
cedyeHus, pa3BepTKU MHOT'OT'PaHHUKOB,
BBIYHCIICHHE rIomaaein MIOBEPXHOCTEH.
[ToctpoeHne mpoOCTEWIIMX CeueHWd Kyoa,
npu3Mel, nupamuabl. llpumenenue ¢GakToB u
cBeZIeHUM U3 IiaHuMeTpuu. O3HaKOMIIEHHE C
BUJAMH  CUMMETpPUH B  IPOCTPAHCTBE,
dbopMyTUpOBaHUE OIPECICHUII W CBOMCTB.
XapakTepUCTUKa CUMMETPUU TEJ BPALLEHUS U
MHOTIOIpaHHUKOB.  IIpumeHenue  CBOMCTB
CUMMETpUN npu peleHnn 3aj1ad.
Hcnonb3oBaHne NpHOOPETEHHBIX 3HAHUM s
UCCJIEOBAaHNSI U MOJEIMPOBAHUS HECIIOKHBIX
3a;ad. N3o0paxkenue OCHOBHBIX
MHOTOTPaHHUKOB U BBINIOJIHEHHE PUCYHKOB I10
YCIIOBHSIM 3aJ1a4

Bneayauropnas
CaMOCTOATENbHAS
pabora
NunuBuyanbHbI
(bpoHTaNBHBIN OIIPOC
KonrponsHas pabora

Tena u noBepxHOCTH
BpalICHUs

O3HakoMJIEHHME C BUAAMHM TEI BpallleHU,
dbopMyTUpOBaHUE UX OMPEIEICHUN U CBOWCTB.
DOopMyIMpPOBAaHUE TEOPEM O CEYEHHH IIapa
IJIOCKOCTBI0 M IUIOCKOCTH, KacaTeIbHOW K
chepe. XapakTepucTuKa U H300paKeHHE Tel
BpallleHusl, UX pa3BepTKH, cedyeHus. PemieHue
3aJa4 Ha IIOCTPOEHUE CEYECHMM, BBIYMCIECHUE
JIUIMH,  PAcCTOSIHWM,  YIJIOB,  IUIOLIAJIEH.
IIpoBeneHne mOKa3aTENbHBIX PacCyXIECHUMN
Ipu pemieHuu 3anad. lIpumeHenme CBONCTB
CUMMETPUN IIpU pEUICHWM 3aJad Ha Tela
BpallleHusi, KoMOuHaiuio Tein. M3oOpaxkenue
OCHOBHBIX KpPYIJIBIX TE€I W  BBIIIOJIHEHUE
PUCYHKA IO YCJIOBHIO 3a/1a41

Bueaynuropnas
CaMOCTOSITeNIbHAs
pabota
NunuBuyanbHbINA
(bpoHTaTBHBIN OIpOC
KonTponbhas pabora

N3mepenus B
reOMETPHUH

OSHaKOMJIeHI/IG C TMOHATHAMHU IIJIOIIaIu U
o0beMa, akCHOMaMM M CBOMCTBaMHU. Pelenue

Bueaynuropnas
CaMOCTOSITEJIbHAS
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3alad Ha BBIYMCJIICHUE IUIOAACH IUIOCKHUX
¢uryp ¢ TPUMEHEHHUEM COOTBETCTBYIOIIUX
dbopmyn u GakToB U3 IUTaHUMETpUH. M3yueHue
TEOpeM 0 BBIUHCIICHUU 00BbeMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3aJad Ha
npuMeHeHne (OpMYNT BBIUYUCIECHUS OOBEMOB.
Wzydenue hopmy uisl BBIYUCIIEHUS TUIOIIaien
IIOBEPXHOCTEd ~ MHOTOIPAaHHUKOB M Tell
BpanieHusl.  O3HaKOMJIEHME C  METOJIOM
BBIYUCIICHUS TUIOLIAM TMOBEPXHOCTU CQEPHI.
Pemenne 3amady Ha BBIYMCICHUE IUIOLIANEH
MIOBEPXHOCTU IPOCTPAHCTBEHHBIX TEI

pabora
NunuBuyanbHbIi
(pOHTAIBHBIN OMPOC
KonrponsHas pabora

DJIEMEHTHI TEOPUU
BEPOSITHOCTEM.
DJIEeMEHTBI
MaTeMaTU4ECKOMN
CTaTUCTUKH

W3yuenue KJIACCHYECKOTO orpeeIIcHUs
BEPOSATHOCTH, CBOWCTB BEPOSTHOCTH, TECOPEMBI
0 cymMme BeposTHocTed. PaccMmorpenue
IPUMEPOB BBIUKCIIEHNS BEPOSTHOCTCH.
Pemenrie 3a1a4 Ha BBIYMCICHUE BEPOSATHOCTEH
CcOOBITHI

O3HaKOMJICHHE C TPEJICTABICHUEM YHCIOBBIX
JAHHBIX W WX XapaKTepUCTHKaMH. PerieHue
NPaKTUYECKUX 3a7a4 Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYMCIICHUE MX XaPaAKTEPUCTHK

Bneayauropnas
CaMOCTOATENbHAS
pabora
NupuBuyanbHbIA
(bpoHTaNBHBIN OIIPOC
KonrponsHas pabora

YpaBHeHus U
HEPaBEHCTBA

O3HakoMJIEHHE C MPOCTEHIIUMU CBEIEHUSIMH O
KOPHSIX anredpanvecKux yYpaBHEHUH,
HNOHATUSMHM  UCCIIEIOBaHMUsSL  ypaBHEHUH U
cucreM  ypaBHeHuM. M3ydenume  teopum
PaBHOCHUJIBHOCTH YPaBHEHUH U €€ IPUMEHEHHUS.
[ToBTOpEHNE 3amMcH pELIEHUs] CTaHJAPTHBIX
YPaBHEHHUH, IIPUEMOB npeoOpa3oBaHus
YpaBHEHUH [UIsl CBEACHHMS K CTaHJApTHOMY
YPaBHEHHIO. Pemenne palOHATIBHBIX,
UpPpaLMOHATIBHBIX, MIOKa3aTeNbHbBIX U
TPUTOHOMETPUYECKUX YPABHEHMM U CHCTEM.
Hcnonb3oBaHue cBOMCTB U TpaduKoB pyHKINN
Uit peweHuss  ypaBHeHuid.  IloBropenune
OCHOBHBIX  IPUEMOB  DELIECHUS  CHCTEM.
Pemenne ypaBHEHMH € NPUMEHEHHEM BCEX
IpUEeMOB  (pa3joKE€HUS HA  MHOXUTEIH,
BBEJICHUSI HOBBIX HEU3BECTHBIX, IOACTAHOBKH,
rpaguyeckoro Meroaa). Pemenue cucrem
YPaBHEHHH C TPUMEHEHUEM  Pa3IM4YHBIX
cnocoboB.  O3HakomiieHHE € OOIUMU
BOIIPOCAMH peleHus HEPABEHCTB u
HCIIOJIb30BaHNE CBOWCTB M rpapukoB PpyHKUINH
IpU  pEeUIeHMM  HEpaBeHCTB.  PelmieHue
HEPaBEHCTB M  CHCTEM  HEpPaBEHCTB  C
IIPUMEHEHUEM pa3IMYHbIX CIOCO0OB.
[IpumeHeHre MaTeMaTH4YEeCKHMX METOIOB s
pelleHusT  COoAEpXKaTelNbHBIX  3a1ad U3
pa3iauuHbIX oOJacTel HayKu U MPAKTUKH.
WHTeprnpeTUpoBaHUE pE3yJIbTaTOB C Y4YETOM
peaIbHbIX OTPAaHUYCHUIN

Bneayauropnas
CaMOCTOSITEIIbHAS
pabora
NunuBuyanbHbIA
(bpoHTaTBHBIN OIpOC
KonTponbnas padora
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