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1. ITACITIOPT ITPOI'PAMMBI

OVYII.06 MaTemaTuka (60a30Bblii YypOBeHb)
1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpamMmsel B cooTBeTcTBUM ¢ PI'OC no cnemuansaoctu CIIO 53.02.05 «ConbHOE B XOpOBOE
HApOJIHOE TICHHUE.

PaGouass mporpamma MokeT OBITh HCIHOJB30BaHA B CpelHEM MNPOQPECCHOHATHHOM
o0pa3oBaHMM 71 MOJArOTOBKU cnenuanucTos crneuunanbHoctu 53.02.05 «ConpHOE M XOpoBOE
HapoAHoe meHuey. Pabouas mporpaMMa Mo paccMaTpuBaeMOMY IIpeIMETy COCTaBJIeHa Ha
ocHoBe DPI'OC cpeanero mnpodeccuoHATBHOrO oOpa3oBanus mo crnenuanbHocTH 53.02.05
«ConpHOE U XOpOBOE HapOAHOE MeHuey», yreepxkaeHo [lpukazom MunuctepctBa [IpocBemienus
Poccun ot 27.10.2014 N 1381 (pen. ot 17.05.2021).

1.2. Mecto npeamera B crpykrype IHIICC3

[Ipeamer OVYIL.06 Maremaruka siBisgercs 4dactbio OO01ieo0pa3oBaTeaIbHOTO y4yeOHOTO
nukiia (OYL.00)
1.3. Lean u 3aga4n y4yeOHOro npeaMera— TpedOBaHMs K pe3yJibTaTaM OCBOECHHS y4eOHOro
npeamera:
N3yuenne npeamerHoit obiactu "MaremaTrka 1 HHGOpMaTUKA" JOHKHO 00€CIeUnTh:
c(hOpPMUPOBAHHOCTh MPEJICTABICHUM O COIMANIbHBIX, KYIbTYPHBIX M HUCTOPHUECKHUX (haKTOpax
CTaHOBJICHUS MaTeMaTHKH © HHGOPMATHKH;, C(HOPMUPOBAHHOCTH OCHOB JIOTHYECKOTO,
AITOPUTMUYECKOTO M MATEMaTHYECKOTO MBIIUICHUS; cPOPMUPOBAHHOCTh YMEHHH MPUMEHSTh
NIOJTyYCHHBIC 3HAHUS MPH PEIICHUH Pa3InYHBIX 3a7ad; CPOPMHPOBAHHOCTH MPEJCTABICHUN O
MaTeMaTHKe KakK 4YacTH OOIIEeYelIOBEYECKOW KYJIbTYphl, YHHUBEpPCATbHOM SI3BIKE HAYKH,
MIO3BOJISIOIIEM OIMCHIBATh M U3y4aTh pealibHbIC MPOLIECCH U SBJICHHS.
Coneprkanue nmporpammsl «MaremaTHka» HaIlpaBJIeHO Ha IOCTH)KEHUE CIEIYIONUX IeNei:
* o0ecrieyeHne Cc(HOPMHUPOBAHHOCTH TMPEIACTABICHUH O CONMAIBHBIX, KYJIBTYpHBIX U
UCTOPUYECKHUX (aKTOpax CTAHOBJICHUS MaTEeMaTHKH;
* obOecriedyeHne c(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPHUTMHUYECKOTO W MaTeMaTHYECKOTO
MBILIICHUS;
» obecrieueHne cPOPMHUPOBAHHOCTH YMEHWH MPHUMEHSTH IOJNyYCHHbIE 3HAHUS TPH PEIICHUU
pa3INYHbIX 337a4;
* oOecrnieueHre CHOPMUPOBAHHOCTH  TPEACTABICHHUH O  MaTeMaTHKe KaKk  4acTu
00111e4eNI0BeYeCKO KYNbTYphl, YHHBEPCAIBHOM S3bIKE HAyKH, IO3BOJIAIOLIEM OIUCHIBATh M
U3y4yaTh peajbHbIe MPOLECCHI U SBICHUS
OcBoeHue cozepkaHus mpenMmera «MareMaTHKay 00ecrnedynBaeT JOCTIKEHHE CTY/IEHTaMHU
CJICAYIOUIMX Pe3yJIbTaTOB:
* TMYHOCTHBIX
— c(hOpPMHUPOBAHHOCTh TPEJACTABIEHUI O MaTeMaTHKE KaK YHUBEPCAIBbHOM S3bIKE HAYKH,
CpeACTBE MOJEIMPOBAHMS SIBIICHHUH U TPOIIECCOB, UIEAX U METO/IaX MaTEMAaTHKH;
— IIOHMMaHWe 3HAaYMMOCTM  MaTeMaTUKH I  HAay4YHO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKe KaK K YacTH OOIIEYeIOBEYECKON KYyIbTYpPHI
yepe3 3HAKOMCTBO € UCTOPUEH pa3BUTHs MaTeMAaTUKHU, 3BOJIOIMEH MaTeMaTUYeCKUX HJIeH;
— pa3BUTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXECHHUs, alTOPUTMHUYECKOM
KyJIbTYpbl, KPUTHYHOCTH  MBIIUICHUS HA  YpOBHEe, HeoOXoauMoM s Oyayei
poeCCHOHAIBHON JEATENHHOCTH, JUTSl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;
— OBJIAJICHHE MATEeMaTHYEeCKUMHU 3HAHUSMHM U YMEHUSMH, HEOOXOAMMBIMHU B IOBCEIHEBHON
KM3HH, JUII OCBOGHHS CMEXHBIX €CTECTBEHHO-HAyYHBIX JUCHHUIUIMH W JTUCIHIUIHH
npoeCCHOHATBHOTO LUKJA, JUIsl TOJy4eHuss oOpa3oBaHus B OO0JIACTSX, HE TPeOYIOLIMX
yTIyOJICHHON MaTeMaTHYeCKOW MOATOTOBKH;




— FOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BAHMIO, HA MPOTSHKCHUH
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHHE K HENPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCIENHOM MpodecCHOHABHOMN 1 00IECTBEHHOM IS TeILHOCTH,

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENILHOM TBOPUECKOI 1 OTBETCTBEHHOMN AESITEIbHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B 00pa30BaTEILHOM,
OOLIECTBEHHO  IOJIE3HOM, Yy4eOHO-UCCIIEIOBATENLCKOM, MPOEKTHOM U  JApPYyrux BUAAX
JIesATEeIbHOCTH;

— OTHOUICHHE K MpPOo(ecCHOHANBHON MEeATENBHOCTH KaK BO3MOXKHOCTU Y4acTHsl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;

* MeTanpeJIMEeTHBIX:

— YMEHHE CAMOCTOSITEIHHO ONPEICIISTh eI IEATeIbHOCTH U COCTABIISITH TUIAHBI JESTEIHHOCTH;
CaMOCTOSITENIbHO ~ OCYILLIECTBIISITb, KOHTPOJIMPOBaTbH M  KOPPEKTHPOBATh  JEATEIBbHOCTH;
MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJI IOCTUKEHUS IMOCTABJICHHBIX 1LIeJIed U peann3aluuu
IUTAHOB JESITeNbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

— yMEHHE TPOAYKTUBHO OOMIAThCS H B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOMU
NESTENIbHOCTH, YYUTHIBATh [O3UIMUA JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, 3(h(EeKTHBHO
paspeniath KOHMINKTHL,

— BIAJEHUE HABbIKAMU T[IO3HABATEIbHOW, Y4eOHO-HCCIENOBATENbCKOM M MPOEKTHOM
NESATCIIbHOCTH, HAaBBIKAMU  pa3pellieHus Mpo0JieM; CIOCOOHOCTP H  TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOUCKY METOAOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSTENIBHOM HH(POPMAIMOHHO-TIO3HABATEIHHOM
JeATEeTLHOCTH, BKJIIOYas YMEHHE OPHUEHTHUPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX HH(POPMAIIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH MHGOPMAIUIO, TMOJIYyYaeMYI0 U3 Pa3IUYHBIX
HMCTOYHHKOB;

— BIIQJICHUE SI3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh CBOIO TOUKY
3pEHMs], UCTIOIB30BaTh aJIEKBATHBIC SI3bIKOBHIE CPEJICTBA,

— BIIJICHHE HABBIKAMU TO3HABATENHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHI U
MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHWM, TPAHHUIl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATENIbHBIX 33]1a4 U CPEACTB JJISI UX JOCTUKEHHUS;

— IENCYCTPEMJICHHOCTh B TIOMCKaX W MPUHITHH PEIICHHUM, COOOPa3UTENbHOCTh W MHTYHUIIUS,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUN; CHOCOOHOCTh BOCIPHUHHMATh KpacoTy u
TapMOHHIO MUDA;

* IPEIMETHBIX:

— c(hopMUPOBaHHOCTH MPEJCTABICHUN O MaTEMaTHKE KaK YaCTH MHUPOBOW KYJIbTYpPhl U MECTE
MaTeMaTUKH B COBPEMEHHOW LMBUIN3AIMHU, CIIOCO0AaX OMHCAHUS SIBJICHHUN pEallbHOTO MHpa Ha
MaTEeMaTUYECKOM SI3BIKE;

— chopMHpPOBAaHHOCTH TMPEACTAaBICHUN O MaTeMaTHYeCKUX TMOHATUAX KaK BaKHEUIINX
MaTEeMaTUYECKUX MOJIEIISX, MMO3BOJISIONIMX OMUCHIBATh U M3ydaTh Pa3HbIE MPOIECCH U SIBICHMUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MATEMATUUYECKUX TEOPUH;

— BIIaJICHWE METOJaMH JI0Ka3aTeJbCTB M aJITOPUTMOB PEIICHUS, YMEHHE HUX TPUMEHSITH,
MPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BIAJACHUE CTAaHJAPTHBIMH TIPHUEMaMH PEIICHUS pPAIMOHAIBHBIX W HPPAIHOHAIBHBIX,
MOKAa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHHII W HEPABEHCTB, MX CHCTEM;
WCITOJIh30BAHNUE TOTOBBIX KOMIBIOTEPHBIX MTPOTPaMM, B TOM YHCIIE JIJISl IOUCKA MTYTH PEIICHUS U
WJUTIOCTPALIMY PELIEHUs] YpaBHEHUN U HEPABEHCTB;

— ¢(hOpMUPOBAHHOCTH TIPEICTABICHU 00 OCHOBHBIX MOHATHSX MAaTEMAaTHYECKOTO aHAN3a U UX
CBOICTBax, BIIaJIcHUE YMEHHMEM XapaKTepH30BaTh IMOBeACHHE (YHKIUH, HCIOIb30BaHUE
MOJTYYCHHBIX 3HAHUM JIJIs1 OTIMCAHUs ¥ aHAJIN3a PEATbHBIX 3aBHCHMOCTEHH;

— BJAJCHUE OCHOBHBIMM TMOHATHSIMU O IIJIOCKUX W MPOCTPAHCTBEHHBIX TI'€OMETPUUECKHUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; COPMHUPOBAHHOCTh YMEHUS PACIO3HABATh T€OMETPUUECKHE
burypsl Ha Yeprexax, MOJACNAX U B peaJbHOM MHpE; MPUMEHEHHE H3yYEeHHBIX CBOMCTB
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reomMeTpuueckux ¢uryp u QopMmyn s pelmieHHs TeOMETPUYECKHMX 3aJad M 3a1ad ¢
MIPaKTUYECKUM COJEPIKAHHUEM;

— c(opMHUPOBAaHHOCTh NPEACTABICHUN O MpoOIeccax M SBICHUSAX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHPE, OCHOBHBIX IOHSITHAX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEN; YMEHUW HAXOAWTh U OLEHUBATH BEPOATHOCTH
HACTYIUICHUSI COOBITHI B MPOCTEUIINX MPAKTUUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4alHBIX BEJIIMYUH;

— BJIQJICHUE HABBIKAMHU MCIIOJIb30BAaHUSI T'OTOBBIX KOMIIBIOTEPHBIX IMPOTrpaMM MPU PELICHUH
3a/1a4.

B pe3ynbraTe ocBoeHMs yueOHOT0 MpeaMeTa 00ydaromuiics JoKeH

YMETh:

IIPOBOJIUTH TOK/IECTBEHHBIE npeoOpazoBaHus MPPALMOHAIIbHBIX, [IOKa3aTeNbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPHUECKUX BBIPAKEHUIA,

peliate HUppalMOHANbHBIE, JIOTapUPMUYECKHE W TPUTOHOMETPUYECKHE ypaBHEHHUS U
HEPaBEHCTBA,

pemarb CUCTEMbl YPABHEHUN U3YYEHHBIMU METOJAMU;

CTpOUTh TpapuKH dSJIEMEHTAPHBIX (YHKIMHA © TPOBOIUTH MpeoOpa3oBaHUs TPaguKOB,
UCIIOJIb3Ys] U3YUEHHbIE METO/IbL;

IPUMEHSTH almapaT MaTeMaTUYeCKOT0 aHalu3a Ui pellieHus 3a/1a4;

NPUMEHSTh OCHOBHBIE METOJIbI TeOMeTpuu (IMPOEKTUPOBAHUSA, MPEOOPA30BAHUN, BEKTOPHBIH,
KOOPJIMHATHBIN) K PEIICHHUIO 33]1a4;

3HATh:

TEMaTUYECKUI MaTepuall Kypca

DopmMupyeMble KOMIIETEHUMH:

OK 10. MHUcnonwszoBarb B MNpodeCCHOHAIBHOW NEATCIbHOCTH YMEHUS ¢ 3HAHMUS,
MOJyuYeHHBbIE OOY4YalOIIMMHUCA B XOJE€ OCBOCHHS Y4YeOHBIX MPEIMETOB B COOTBETCTBUU C
denepanbHBIM  TOCYHApCTBEHHBIM  OOpa3oBaTelIbHBIM  CTAaHJAPTOM  CpPETHEro  OOImero
o0Opa3oBaHusl.

1.4. PexoMeHayeMoe KOJIMYECTBO YacOB Ha OCBOEHHE NMPOrpamMMbl NpeaMeTa BKJIOYaeT
Yyachl:

O6mwem paboueit mporpamMmel — 151 yac

B ToM uucne:

- JeKIMU ¥ ypoku — 104 yaca

- caMmocTosiTelnbHas pabora — 47 4acoB

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beM yueOHOT0 npeAMeTa U BUABI YUeOHOIH padoThl

Bun yue6HOH paboThI O6Bem yacoB
O0bem padoyeil NporpaMmal 151
B TOM YHCJIE YaCHhl:
- 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON MPOrPaMMBI 151
- BApHATUBHON YacTH 00pa30BaTEIbHON MPOTrpaMMBbl 0
YueOHasi Harpy3ka o0y4damuierocsi B padore ¢ npenogasareiem | 104
(Bcero)
B TOM YHUCIIE:
- JIEKLIUHU, YPOKH 104
- IPAKTUYECKHE 3aHATHUS
- 1a00paTOpHBIE 3aHATHS -




- CCMUHApPCKUC 3aHATUSA

- KypcoBast paboTa (IIpoeKT)

- IPAKTUYICCKaA IIOATOTOBKA

CamocrosiTesibHas padoTa o0yuyawuerocs (Bcero) 47
B TOM YHCJIC:

- caMOCTOsITeNIbHAS paboTa HaJl KypCcOBO paboToii (IPOEKTOM) -

- BBITIOJTHEHUE HWHIMBUyaTbHOTO MPOCKTA -

- UHBIC BUJIBI CAMOCTOSITEIILHON pabOThI 47

Hrorosasi arrectanus B popme 3k3aMeHa B 3 ceMecTpe




2.2. TemaTnuyecKkuii MJIaH U copep:KaHue Y4eOHOT0 mpeaMeTa

HanMeHnoBanue pa3ennoB U TeM npeameTa Conepxanue y4eOHOTO Mmatepuana, | Koa-so VYpoBeHb
caMoCTosITeNIbHasl paboTa 00y4arolmUXCs, OCHOBHbIE | YaCOB YCBOCHUS
yueOHbIC JCHCTBUS (ruras/dakr)

1 2 3 4

1 kypc

BBeaenue. HpOBequHaﬂ paﬁoTa Ne 1 | Marematuka B HayKe, TEXHUKE, SKOHOMHUKE, | 2 1

(BXOHHaﬂ KOHTpOJIbHaSI paﬁoTa). HH(bOpMaIII/IOHHBIX TCXHOJIOTHAX u MMPAKTUYCCKOU
ACATCIIBHOCTH. I_ICJ'II/I U 3aa4u H3YUCHUA MaATCMATUKU

1pu ocBoeHuH crienuanbHocteit CI1O0.

B TOM UMCIJIE:
Ipakxmuueckue 3anamus. Penienne npoBepoyHON paboThI 1
AJITEBPA 1 HAYAJIA AHAJIN3A. 66
2
Pasznea 1. PazBuTHe NOHATHSA O YHCJIE
Tewma. 1.1 Llensle u paniioHaNbHBIE YKCIIA Lensle u parmonansHeie yncna. [lepuonnyeckue apoou. 1 1,2
Tema 1.2. JlelicTBUTEIbHEBIC YHCIA JerictBurenpHbie yncna. MppanuoHanbHbIe Ynca. 1 1,2
CamocmosmenvHas paboma: 0
B TOM UUCIJIE:
Ipaxmuueckas nodeomosxa: 0
Ilpaxmuueckue 3anamus. BreimonHeHue apudMeTHUIECKUX IEHCTBUI HA/I YUCIIaMH, COYEeTasl YCTHbIC U TUChbMEHHBIC 2

npuembl. HaxoxxaeHue npuOIMIKEHHBIX 3HAUYEHUN BEJIMYMH W TMOTPEHIHOCTEH BbIYMCIEHUH (abCONIOTHON H
OTHOCHUTEIIbHOW); CpaBHEHHE YHUCIIOBBIX BBIpaXKeHMH. HaxokneHue 3aJaHHOTO 4YJeHa U CyMMbl OECKOHEYHO
yObIBaloIell TeOMETPUYECKON MPOTPECCUH.

Pa3nen 2. Kopuu, crenenu, Jjorapugmsl 19

Tema 2.1. Kopens N-0if cTeneHu. KopHu HaTypanpHOM CTENEHU U3 YUCiIa U UX CBOMCTBA. 3 2




Tema  2.2. Crenenb ¢  pamuoHaidbHbiM U | CTeneHb c palMOHAIIBHBIM, HMppaloHaIbHbIM,
JIEACTBUTEIILHBIM MTOKA3aTEJIEM. JIEUCTBUTEIILHBIM TTOKA3aTEJIEM.

Tema 2.3. [IpaBuiia 1eliCTBUIA CO CTETICHSIMH. [TpaBuna aeiictBuii co crenenssmu (CBOWCTBA CTETICHEH );

N

Tema 2.4. Iloka3aTenbHble U uppauroHanbHble | [IokasaTenbHbple U UPPALMOHAIBHBIE YPABHEHUS
YpaBHEHUS U HEPABEHCTBA.

B TOM YUCJIE:

Hpakmuqecmﬂ Nn0020MO6KA:

Ilpakmuueckue 3anamus. BblYUCIeHHME W CpaBHEHHE KOPHEH, BBIMOJHEHUWE TMPUKUAKKA 3HAYCHHS KOPHSI.
[IpeoOpa3oBaHre YHCIOBBIX M OYKBEHHBIX BBIPAKCHHM, COJIEpXKALIUX paJuKalbl. BbIMONHEHUE pacyeToB IO
dbopMyIiaM, cCoaepKalIiM PaJIUKaNIbI, OCYIIECTBIAS HEOOXO0JMMbIE TIOJICTAHOBKHU M mpeoOpa3oBanus. HaxoxneHne
3HAYEHUHN CTENEeHHW, UCHOJb3ys MPU HEOOXOJMMOCTH WHCTPYMEHTAJIbHBIE CpPEJCTBAa. 3alMChIBAHUE KOpHS n-i
CTCTIICHH B BHJE CTCICHH C JPOOHBIM TIOKa3aTelieM W HaoO0OpoT. BrelumcieHWe creneHed ¢ paluoHAIbHBIM
MOKa3aTeseM, BBIMOJIHEHWE MPUKHUIKA 3HAYCHHsI CTENEeHM, cpaBHeHue creneHeil. [IpeoOpazoBaHue YUCIOBBIX H
OYKBCHHBIX  BBIPDOKCHUH, COJEp)KAIIMX CTCTNCHHW, MPHUMCHsSI CBOWCTBA. PelieHWe TMOKa3aTelnbHBIX H
Jorapu(MUUECKUX YpaBHEHHUIN U HEPABEHCTB.

Tema 2.5. Jlorapugmsel. CBoiicTBa norapugmos. Jlorapudgm. OcHOBHOE JOrapupMHUUECKOE TOXKIAECTBO.
Hecsituunple W HaTypaibHble Jiorapudmel. I[lpasuia
neiictBuit ¢ sorapudmamu. Ilepexox Kk HOBOMY
OCHOBAHHIO.

Tema  2.6. Jlorapupmuueckue  ypaBHeHuss U | Jlorapudmudeckue ypaBHeHHs U HEPaBEHCTBA
HEPaBEHCTBA

IIpoBepounass padora Ne2 Kopun, crenenn,
Jorapu(pmbl

Camocmosmenvuaa paboma: HaxooxxcOenue 3nauenuil KOpHs, cmeneHu, 102apu@ma Ha OCHOBAHUU OnpedeneHuUl,
ceoticms, maoauy Pewenue npocmetiuiux noxazamenoHvlxX, UppayuoHAIbHbIX YPAGHEHUl, HePABEeHCNE U UX CUCTEM

B TOM Y9UCJIE:

Hpakmuuecmﬂ n0020mosKa.

Ilpakmuyeckue 3anamus: Pemenue norapudmuyeckux ypaBHEHMH U HepaBeHCTB. lIpeoOpaszoBaHue
norapu@muueckux BelpakeHu. HaxoxeHue 3naueHuil joraprudma mo npousBojbHOMY OcHOBaHUIO. Ilepexon ot
OJTHOT'O OCHOBaHM K JIpyromy. Beruucienue u cpaBHeHue jorapugmos. JlorapudmupoBanue 1 MoTeHIUPOBAHHUE
BBIPAKCHU.

Paznen 3. OCHOBBI TPMTOHOMETPUH
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Tema 3.1. CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC yncia | Paguannas mepa yrna. BpamarensHoe asuxkenue. Cunyc,
KOCHHYC, TAHI'CHC WU KOTAHTI'CHC Y1 CJIA.




Tema 3.2. Tpuronomerpudeckue GOpMyJIbl. CootHomienue MEXIy TPUTOHOMETPHUYECKUMHU
(GYHKIIUSMU  OJHOTO UTOTO K€ aprymeHnta. Dopmyibl
cinoxxkeHuss. @opmyinbl npuBeacHus. OopMyIbl JBOMHOTO
yraa. IlpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUYECKHUX
(GyHKIMI B IPOU3BEJICHIE U TPOU3BENICHUSI B CYMMY.

Tema 3.3. Tpuronomerpuueckue ypaBHeHHs U | llpocreiiline  TPUTOHOMETpUYECKHE  ypaBHEHHA U
HEPABEHCTBA HEPABEHCTBA. APKCUHYC, apDKKOCHHYC, APKTaHI€HC.

IIpoBepounasi pa6ora Ne3 OCHOBBI TPHTOHOMETPHH

Camocmosmenvuas paboma.: Pewenue ynpasicnenuil u 3a0a4 HA UCNOIb308AHUE COUHUYHOU OKPYICHOCMU O
onpeodenieHus yen08 No8Opomd, 3HAKO8 MPUSOHOMEMpPUdecKux @yHKyui no uemeepmsam. Haxoowcoenue 6cex
MPUCOHOMEMPUYECKUX —~ DYHKYULL 00HO20 U MO020 Jice Yaad No O00HOU 3adanuou. Ilpeobpaszosanue
MPUSOHOMEMPULECKUX 8bipaxcenull. Pewenue npocmeiuux mpueoHoOMempuyecKux ypasHeHull U HepageHcms

1~

B TOM H9UCIJIE:

HpCZKmZ/lLlQCKCUl Nn0020MOBKA:

IIpakmuueckue 3anamus: PaiuaHHbIl METOA U3MEPEHU YIJIOB BPALICHUS U CBA3b C I'palyCHON Mepoil. OCHOBHBIE
TPUTOHOMETPUUYECKUE TOXKAECTBA, (OPMYJIBI CIOKEHHUS, YIABOCHU, TPeoOpa3oBaHNEe CYyMMBbl TPUTOHOMETPHUUECKUX
(GyHKIMI B Mpou3BeACHNE, TPe0Opa3oBaHre IPOU3BEACHUS TPUTOHOMETPUYECKUX PYHKIMN B cyMMy [IpocTeitmne
TPUTOHOMETPUUYECKUE YpaBHEHMs U HepaBeHCTBAa. OOpaTHbIE TPUTOHOMETpHYECKHE (DYHKIMM: apKCHHYC,
ApPKKOCHHYC, apKTaHI€HC.
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Pa3znen 4. ®yukuum u rpapuku

Tema.4.1. ®ynkuuu. CBoiicTBa QyHKIHIA. OO6nacTh onpeneneHuss 1 MHOXKECTBO 3HAYCHMH; rpaduk
GbyHKIMKM, TocTpoeHue rpadukoB (YHKIUHN, 3aJaHHBIX
pasNuYHbBIMM  criocoO0amMu. MOHOTOHHOCTb, YETHOCTH,

HEYETHOCTb, OTPaHUYEHHOCTb, MEPUOJUYHOCTbD.
[TpomexxyTku Bo3pacTaHus M yObIBaHUS, HauOoOJbIIee U
HauMEHbIIIee 3HauYeHUS, TOYKH IKCTpEMyMa.
I'paduueckas UHTEpIpeTalHs. [Tpumepst

(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEN B pealibHBIX MpoIleccax
U SBIEHUSAX. ApH(QMeTHYEeCKHe  Omepaluu  Haj
bysakusamu. CnoxHast yHKUIMS (KOMIO3HUIIHSA).

Tema 4.2. CtenieHHbIe, TOKa3aTeNbHbIE, Onpenenenus CTETIEHHBIX, noKa3aTeIbHbIX,
norapu(MHUECKHE U TPUTOHOMETPUUYECKHUE (PYHKITUH. JOTapu(PMHUIECKUX, TPUTOHOMETPHUUYECKHMX W OOpaTHBIX
OO6patHble TpUTOHOMETpUYECKHE QYHKIIUN ¢bynkuuid, ux cBoiictBa u rpaduku. I[IpeobpazoBanus

rpadgukoB.  [lapamnenpHbBIi  TIEpEeHOC,  CUMMETPHS




OTHOCUTEIIbHO  OCell  KOOpAMHAT M  CUMMETPHS
OTHOCHUTEIIBHO HayaJla  KOOPJIMHAT, CUMMETpUS
OTHOCHUTENIbHO MpPSIMOM y = X, pacTsSiKEHHE U C)KaTue
BJIOJIb OCEH KOOPJMHAT.

CamocmosmenvHnas paboma: nocmpoenue 2papukos, uzyienue cC0UCME MPULOHOMEMPUUECKUX (DYHKYUll no ux 3

epaguxam: H3yuenue ceolicms 102apupMuyeckoll, NOKA3amenbHoU, CmeneHHoU QYHKYUl no ux epapuram.

B TOM 9UCJIE:

IIpaxmuueckas noozomoexa: 0

Ilpakmuueckue 3anamus: 1lpuMepbl 3aBUCUMOCTEH MEX]y NEPEMEHHBIMH B PEAIbHBIX IPOLIECCAX U3 CMEKHBIX

muctumuinH. Onpenenenue ¢yHknuii. [loctpoeHne m urteHue rpadukoB ¢yHknwii. McciaemoBanue ¢QyHKITUH.

CpoiicTBa NUHEHHOW, KBaJApAaTUYHON, KYCOUHO-IMHEHHOW U JpoOHONMHEWHON QyHkuuid. HempepbiBHbIE H

nepuonnveckue ¢pynkuuu. CBoiicTBa U rpaduku cuHyca, KOCHHYCa, TAHTeHca U KoTaHTreHca. OOpaTHbIe PYHKINHU U

ux rpaduku. OOpatHble TpuroHomerpudeckue ¢yHkiuu. [IpeoOpa3zoBanus rpaduka ¢yHkiuu. ['apMoHUUeckue

konebanus. [Ipukinaansie 3anaumn

Pa3nien 5. YpaBHeHNsl 1 HEPABEHCTBA 14

Tewma 5.1. YpaBHeHUS U CUCTEMBI YpaBHEHUM PanmionaneHble, uWppalnMoOHANbHBIE, IIOKAa3aTeIbHBIE U | 5
TPUTOHOMETPUUECKHE YpaBHEHUs u CHUCTEMBI.
PaBHOCHIIBHOCTH ~ ypaBHEHMiI, HEPABEHCTB, CHCTEM.
OcHOBHBIE TIpHEMbl HUX pelIieHus (pa3oKeHHe Ha
MHO>KUTEJH, BBEJICHUE HOBBIX HEU3BECTHBIX,
MI0JICTAHOBKA, rpauyecKrii MEeTO).

Tewma 5.2. HepaBencrtsa HepaseHncraa. PanumonansHble, WppalroHaIbHEIE, | O
IIOKa3areabHble HepaBeHCTBA. (OCHOBHBIE MPHUEMBI HX
pelIeHus.

Tema 5.3. Hcnonb3oBanue cBOHCTB M rpadukoB | Meron wuHTepBanoB. M3o00pakeHHMe Ha KOOPJMHATHOU | 3

GyHKIMH pU peleHn ypaBHEHUN U HEPABEHCTB. IJIOCKOCTH  MHOXXECTBAa  pPEIIEHUH  yYpaBHEHUH U
HEPABEHCTB C JBYMsI IIEPEMEHHBIMM M HMX CHCTEM.
[Ipuknagueie 3amaum  [IpuMeHeHHMe MaTeMaTHUYECKHX
METOJIOB JJIsl DELIEHUS COJAEP)KATENIbHBIX 3ajad W3
pa3aMyYHbIX 00JacTel HAayKH U MPaKTHUKU.

IIpoBepounasi padora Ned YpaBHeHuss wu 1

HEPaBEHCTBA

Camocmosmenvuas paboma: Pewenue noxazamenvbuvix, uppayuoHaIbHbIX YPAGHEHUL, HEPABEHCME U UX CUCTEM 4

B TOM 9UCJIE:
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Hpakmuqecmﬂ n0020mosKa.

Ilpaxmuueckue 3auamus: KopHu ypaBHeHMIl. PaBHocuinbHOCTH ypaBHeHuil. IIpeoOpazoBaHue ypaBHEHUH.
OcHOBHBIE TpUEMBI pelieHus ypaBHEeHMH. Permenue cucrem ypaBHeHui. Mcmosb3oBaHWE CBOWCTB WM TpadHKOB
(GYHKIMH 1715 pelieHus] ypaBHEHUH U HEpaBEHCTB.
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Paznen 6. Hawana maTremaTuyeckoro 14
anajm3a. [lepBooOpa3Hasi U MHTErpaJ
Tema 6.1. ITociaeqoBareabHOCTH CrocoOsl 3a1aHusd u CBOICTBa quCIIOBBIX | 1 1,2
IIOCJIEI0BATEIbHOCTEM. CymmupoBaHue
MOCIIeJ0BATEIHHOCTEH. beckoneuno yObIBaroIas
reoMEeTpHUUECKasi IPOrpeccus U e CymMma.
Tema 6.2. IlpousBoaHast. [lonatne o Mpou3BOIHON (PYHKIIUMH, €€ TeOMETpUUYECKHil | 6 1,2
u  (usmueckuii cMmbIci. YpaBHEHHE KacaTellbHOM K
rpaduky ¢ynxmun. [Ipou3BoaHBIE CyMMBI, Pa3HOCTH,
MpOU3BEACHUsA, YacTHbIe. [IpoM3BOIHBIE  OCHOBHBIX
ayieMeHTapHbIX (GyHKuui. [IpruMeHeHne mpou3BOAHON K
UCCIIEIOBAaHUIO (DYHKIMM M TOCTPOECHUIO TpaduKOB.
[Ipumepsr HCIIOJIb30BAaHUSA IIPOU3BOJHOU JUIs
HaXOXJCHHUS HAWIy4dllero peleHuss B MPHUKIAJIHBIX
3ama4ax. BTtopas mpousBomHasg, €€ IeOMETPUYECKHM U
¢busmveckuit  cmbichn.  Haxoxkaenwe CKOpocTH — JUIst
npoliecca, 3alaHHoro GopMynnoil u rpaduKkom
Tema 6.3. IlepBooOpazHast 1 UHTETpaj [Tpumenenue OTIpeJIeIIEHHOTO UHTerpaja s | 6 1,2
HaxOXXJICHUs IUIOIIAAM  KPUBOJIMHEHMHOW  Tpamnenuu.
®opmyna Hetotona—IJleitonuna. [Ipumepsl mpuMeHeHHs
MHTEerpana B GU3NKe U reOMETPUHI
IIpoBepounasn pabora Ne5 Hauana 1
MATeMaTHYeCKOro aHAJIu3a
Camocmosmenvras paboma: Haxooxcoenue npouzsooHbIX ¢ NOMOWbBIO NPAsUll Oughghepenyuposanuuss nPoU3800HOU 10
npouszgedeHuss u cymmul. «Ymenuey» epaguxosé npoussoonoil. Ilocmpoenue epaguxkos @yHKyuu ¢ HOMOWLIO
npou3eooHoU. Buluucienue npocmetiuiux nepeoobpasHbIX ¢ UCNONIb308aHUEM MADIUY NeP8ooOpasHbIX. Beiuucienue
naowaoell KpUBOIUHeUHbIX mpaneyuil
B TOM YUCJIE:
Ilpakmuueckas noocomoexa:. 0
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Ilpakmuyeckue 3anamusa: YucnoBas IOCIEI0BAaTEIbHOCTb, CHOCOOBI €€ 3aJaHUs, BBIUYUCICHUS UJIECHOB
nociuenoBarenbHOCTH. [lpenen mocnenoBarenbHOCTH. beckoHeuHO yObIBarolas reoMeTpHYecKass IpOrpeccus.
[IpousBoHas: MEXaHUYECKUN U T€OMETPUUYECKUI CMBICT MPOU3BOAHON. YpaBHEHUE KacaTelbHON B 00IEM BUJE.
[IpaBuna u Qopmynsr nuddepenpoBanus, Tabnauia MPOU3BOIHBIX 3JIeMEHTapHbIX (yHKuui. McciaenoBanue
GyHKIMU C MOMOUIbIO NMpou3BoAHON. HaxoxkIeHue HauOOJIbIIEro, HAaMMEHBIIErO 3HAYEHUs U SKCTpEeMalbHbIX
3HayeHui ¢ynkuumu. WuTerpan u nepBooOpasznas. Teopema Hproroma—IJleitOnuna. [Ipumenenne uHTErpana K
BBIUMCIICHUIO (PU3MUECKUX BEIMYMH U IIOMAIEH.
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MOBTOPEHUE 4
2 Kypc

3JIEMEHTHI TEOPUU BEPOSAITHOCTEN U MATEMATHYECKOM CTATUCTUKHA /

Tema 7.1 DneMeHTb KOMOMHATOPUKHI OcHoBHBIE TTOHATHS KOMOMHATOPUKH. 3a7a91 HA MOJACUYET | 2 1,2
YyuCla pa3MelIeHUH, epecTaHOBOK, coueTaHuil. Pemenue
3amad  Ha nepebop BapuantoB. dopmyna OuHOMA
Hprorona. CBoiicTBa OMHOMHMHAIBHBIX KO3(PPHUIIMEHTOB.
TpeyronpHuk I[lackais

Tema 7.2. DneMeHThI TEOPUU BEPOSITHOCTEN CoObITHE, BEpOSATHOCTH  COOBITHS,  CIOXKeHHWe U | 3 1,2
YMHOKEHHUE BEPOSATHOCTEH.

Tema 7.3. D1eMeHTBI MATEMAaTUYECKOW CTATUCTUKU [IpencraBnenrie  gaHHBIX  (TaOnMIBI,  JIUArpammsl, | 2 1,2
rpadukm),

B TOM YUCJIE:

IIpaxmuueckas nodeomosxa: 0

Ilpaxmuueckue 3ansamus: Victopust pa3BUTHSI KOMOMHATOPUKH, TEOPUN BEPOSITHOCTEN M CTAaTUCTUKHU M MX POJIb B 7

pa3nuYHBIX chepax ueNoBeUeCKO >ku3HeaeaTenbHOCTH. [IpaBmia komMOuMHaATOpUKH. PemieHne KOMOMHATOPHBIX

3amad. Pasmenienus, coueranus u nepecranoBku. buaom HeroTona u Tpeyronpauk [lackans. [Tpuknagnsie 3agaum.

Kraccuueckoe onpezneneHne BEpOATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CyMME BEPOATHOCTEN. Bhruncinenue

BepositHOcTel. [Ipuknannele 3anaun. [IpencraBnenne yncinoBbIX naHHbIX. [IpyuKIiIaHbIe 3a0a9H.

I'EOMETPUSA 20

Pazgean 8. Ilpocreiimue crepeomMeTpuyecKue 3

Gurypsi

Tewma 8.1 IIpsiMbIe 1 IIIOCKOCTH B IPOCTPAHCTBE B3anMHOe pacronokeHue IByX MPsSMBIX B TIPOCTPAHCTBE. | 3 1,2
[TapamtensHOCTE TIpsIMOM U IIIOCKOCTH. [lapaiensHOCTD
TJTIOCKOCTEM. [leprieHAMKYISIPHOCTH MPSIMOI "
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iockoctu. IleprneHaukynsp U HakJIOHHas. YTOJI MEXIY
IPSIMOM U IUIOCKOCTBIO. JIBYIpaHHBIA Yroi. YTOJI MEXIy
iockocTsAMU. [lepneHauKynspHOCTh JBYX IUIOCKOCTEH.
I'eomeTrpuueckue npeoOpa3oBaHUs IIPOCTPAHCTBA!
napajyieNIbHbli  MepeHOC, CHUMMETpPUsi OTHOCUTEIIBHO
IJIOCKOCTH. [TapannensHoe IIPOEKTHUPOBAHUE.
N300pakeHne MpOCTPaHCTBEHHBIX QUTYD.

B TOM YUCJIE:

Ilpakmuuecxas noocomosxa. 0
Ilpakmuueckue 3auamus: Ilpu3HaKu B3aMMHOTO PACIONIOKEHHUS HPSIMBIX. YTOJI MEXIy HpsAMbIMU. B3aumnoe
pacroyio’keHue MpsIMbIX U IUIOCKOcTed. llepneHIukynsp M HakJIOHHAs K IUIOCKOCTU. YTOJl MEXAYy NpsMOH M
IJIOCKOCTBI0. Teopembl 0 B3aUMHOM pacloJIOKEHUHU MNPsSMOM U IMiaockocTu. Teopema o0 Tpex NEpHEHIUKYISIpax.
[Tpu3Haku 1 CBONCTBA NapajIeNIbHBIX U MEPIEeHAUKYISIPHBIX IIOCKOCTeH. PaccTosHuEe OT TOUKM /10 IJIOCKOCTH, OT
OpSMOM /10 TUIOCKOCTH, PACCTOSHUE MEXIY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOMIMMUCS NPSIMBIMU, MEXIY
IIPOM3BOJILHBIMU (UrypaMu B HpocTpaHcTBe. IlapajuienbHoe NpPOEKTUpPOBAaHME U €ro cBoiicTBa. B3aumuoe
pacIioyio’keHNe MPOCTPAHCTBEHHBIX (PHUTYD.
Pazgen 9. MHOrorpaHHMkm ¥  Teja 13
BpalieHust
Tema 9.1. MHOTOTpaHHHUKH Bepmmmnbl, peOpa, rpanu MHororpaHHuka. Ilpusma. | 4 1,2
[psimas npusma.  [IpaBuipHas — mpusMa.
[Mapamnenenunen. Ky6. [lupamupa.  IlpaBunbpHas
nupamyaa. YcedeHHas nupamuaa. Terpasap. Cummerpun
B KyOe, B MapajulejienuIene, B NpU3ME U INHUpaMUJE.
Ceuenus ky0a, mpu3mbl U nupamuisl. [IpencraBnenue o
MpaBUJIBHBIX ~ MHOTOTpAaHHHMKax  (TeTpa’jpe, KyoOe,
OKTadJIpe, JOJAEKadApe U UKOCAIPE).
Tema 9.2. Tena n MOBEPXHOCTH BpalEHUS Humuaap w koHyc. YcedeHHbIH KoHyc. OcHoBaHme, | 2 1,2
BBICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yrolas, pa3BepTka.
OceBble ceyeHHs U CeYeHUs], MapaiieIbHbleé OCHOBAHUIO.
Hlap u cdepa, ux ceuenus. KacarenbHas MIOCKOCTh K
chepe.
Tema 9.3. I3mepenust B reoMeTpuu Ob6vem u ero wusmepenue. HHrerpanbhas Qopmyna | 6 1,2

obbema. @Dopmyinsl o00beMa Kyba, MPSAMOYTOIHHOTO
napajulejenunena, Npusmel, 1uianHApa.  DPopMylibl
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o0bemMa mnMpamMuIbl U KoHyca. Dopmysbl IUIOMAAN
MOBEPXHOCTEH NMIMHIApAa U KoHyca. Dopmynsl o0bema
mapa u miomaan cdepsl. Ilogobue Ten. OTHOLIEHMS
TUTIOIIAJIeH MOBEPXHOCTEH 1 00BEMOB OJOOHBIX Tell.

IIpoBepounasi padora Ne 6 MHOrOrpaHHUKH M TeJia

BpallleHUusl
B TOM 9UCJIE:
IIpaxmuueckas noozomoexa:
Ilpakmuueckue 3anamusa: Pa3nuuHble BUABI MHOTOIpaHHUKOB. Mx wu3o0pakenus. CedeHus, pa3BepTKU 11
MHoOrorpaHHukoB. Ilnomane noBepxHocTtu. Buael cummerpuil B mpoctpancTtBe. CHUMMETpHUS Tell BpAIICHUS U
MHOTOTpaHHUKOB. Brruncienue miomaseii 1 00beMoB.
Paznen 10. KoopamHaTtel U BeKTOpPbI B
IMPOCTPAHCTBE
Tema 8.5. KoopauHaTel 1 BEKTOPbI [IpsmoyronbHast (OekapToBa) CHUCTeMa KOOpIHMHAT B 1,2
npocrpancTBe. Dopmyna pacCTOSHUS MEXIY JBYyMs
TOuKamMu. YpaBHeHUs cdepbsl. Bekrtopsl. Moaynb
BekTopa. PaBeHcTBO BekTOpoB. ClOXEHHE BEKTOPOB.
YMHOK€EHNE BEKTOpa Ha 4ucio. Pa3noxeHue BEeKTopa 1o
HampaBJIEHUsM. YTOJI  MEXKIy JBYMS  BEKTOPaMHU.
IIpoekuust BexkTopa Ha ocb. KoopauHatbl BeKTOpaA.
CkansgpHoe mnpousBefeHHE BeKTOopoB. lcrnonb3zoBaHue
KOOpJAWHAT U BEKTOPOB IIPH PELIEHUH MaTEMAaTHUYECKUX U
MIPUKJIaIHBIX 3a]1au.
Camocmosmenvras paboma: Ilocmpoenue u «umenuey cmepeomempuueckux uepmediceli Pewenue necnoocHvix 10
3a0ay Ha 00KA3amenbCmed C UCNONb308AHUEM NPUSHAKOS NAPANNelbHOCMU, NePNeHOUKYISAPHOCIU, meopembl O
mpex nepneHoOukyasapax. Pewenue 3a0au na MHO202pAHHUKU € UCNONL308AHUEM PACCMOMPEHHLIX OnpedeieHull,
ceoticmé  u gpopmyn. Pewenue 3a0au na mena 8pawjeHusi ¢ UCNONb308AHUEM  PACCMOMPEHHBIX ONpedeneHuUl,
ceolicms 1 hopmyI.
B TOM YUCIJIE:
IIpakmuyeckas no020moexa.
Ilpakxmuueckue 3anamusa: Bexrtopsl. JlelicTBus ¢ BekTOopamu. JlekapToBa cucTemMa KOOpPJIWHAT B MPOCTPAHCTBE. 3

YpaBHEHHE OKPYKHOCTH, CPEpbI, TUIOCKOCTH. PaccTosiHue Mexay Toukamu. J[eWCTBUS ¢ BEKTOpaMU, 3a/laHHBIMH
koopauHatamu. CKalsipHOE TMPOW3BEICHHE BEKTOPOB. BeKkTOpHOE ypaBHEHME MNPSIMOM M IUIOCKOCTH.
Hcnonbs3oBaHne BEKTOPOB MPHU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.




IMOBTOPEHUE

B TOM UHCIJIE:

Hpakmuuecmte 3anuamus: PenieHune 3aaa4 110 pasgciaM anre6pa, Haydajla aHaJIn3a U rCOMCTPUI 9
BCEI'O: 151 uac 104+47cp

B TOM YUCIJIE:

Hpakmuuecmte 3AaHAMUA

Dk3amen no npeamery OYI1.06 MatemaTuka (6a30BbIil YpOBEHB)
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3. YCJIOBUS PEAJIMBALIUU ITPOT'PAMMBI IPEIMETA
3.1. Tpe6oBaHNsT K MUHUMAJILHOMY MATE€PHAILHO-TEXHUYECKOMY 00€ecIedeHHI0

KaOuner (u1st rpynnoBbIX 3aHATHI).

WHTepakTBHAs JOCKa

MoOWIBHBINA KOMITBIOTEPHBIH KaOWHET (TIpu HEOOXOJMMOCTH)

PaznaTounblii MaTepual (TeCTbl, 3alaHus U1 CAMOCTOATENbHOM paboThl, TPOBEPOUHBIE
3a/IaHus U T.11.).

[lpu opranuzanuu oOy4eHHMs C HCHOJIb30BAaHMEM JIMCTAHLMOHHBIX 00pa3oBaTelIbHbBIX
TEXHOJIOTHI U 3JIEKTPOHHOTO OOYYEHHS y OO0y4YaIoUIUXCs U MPENoaBaTelis JOHKHBI ObITh B
HQJIMYUM NEPCOHANbHBIM CTallMOHApHBIA KOMIIBIOTEp, IUIAHIIET, HOYTOYK € HaJUYMeM
MHUKpO(OHA ¥ KaMephl; IOCTYH K ceTH MHTepHeT.

AN s

3.2. Y4eOHO-MeToanYecKoe o0ecneyeHue

OcHOBHBIC MCTOYHUKHU

MaremaTuka: anreOpa 1 Hayaja MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus. 10-11
KJIacChl : y4eOHUK JUIsl 00111e00pa30BaTeIbHBIX OpraHu3aliii: 6a30BbIil U yrayOIeHHbIN
ypoBuu / JI. C. AtanacsH [u ap.]. - 5-¢ u3ganue. - Mocksa : [Ipocsemenne, 2018. - 255 ¢. :
wi. - 3aka3 Ne 51892CM. - ISBN 978-5-09-053287-7. (Haknagnas Nel7)

MaremaTnka: anreOpa v Hayajga MaTeMaTHYeCKOTO aHaIn3a, reoMeTpus. Anrebpa u Havana
MaTemaruueckoro aHanusa. 10-11 kiaccsl : yaeOHUK 151 00111€00pa30BaTEIbHBIX
opranm3anuii: 6a3oBeIil u yriayonennsiit ypoau / FO. M. Komsrus [u ap.] ; Anamos 1. A.
[v np.]. - 4-¢ uznanue. - Mocksa : [IpocBemenune, 2017. - 463 c. : mi. - 3aka3 Ne 4742, -
ISBN 978-5-09-045929-7. (Haxagnas Ne35)

3.3 Opranuszanusi o0pa3oBaTeIbLHOI0 NpoLecca HA 3aHATHUIX MO y4eOHOMY
npeamery

Peasn3anus BOCHUTATEJLHBIX aCNIEKTOB B Iponecce y4eOHbIX 3aHATHI

Ha 3aHsATHSAX HCHONB3YIOTCS BOCHUTATENIbHBIE BO3MOXKHOCTU COJIEpP)KaHUs Y4eOHOTo
npeaMeTa 4epe3 Co3/1aHue OJaronpusTHBIX YCIOBHUM 17 mpuoOpeTeHus: 00yJaromuMICs ONbITa
OCYIIIECTBJICHUS COI[MAIbHO 3HAUYMMBIX JIeJ, IMeperady OO0y4yaroUuuMcsl COLMAIbHO 3HAUMMBIX
3HaHUM, pPa3BUBAIOLIUE HUX JIIOOO3HATENBHOCTb, IO3BOJIAIOLIME INPHUBJIEYb HX BHUMAaHHUE K
HSKOHOMHUYECKUM, MOJUTHYECKUM, SKOJIOTMYECKMM, TyMaHUTapHbBIM Mpo0iieMaM Hallero
oOmiecTBa, HopMUpPYIOIINE UX TYMAHUCTHUECKOE MUPOBO33pPEHUE U HAYUHYIO KapTUHY MUpA.
Hcnosib30BaHue AKTUBHBIX U HHTEPAKTHBHBIX (OpM NpOBeAeHHU S 3AHATHI
B nemax peanuszanuy KOMIIETEHTHOCTHOTO IIOAXOZA, IIPEIYCMOTPEHO HCIIOIb30BAHUE B
o0pa3oBaTeIbHOM TMpOIlecCe AKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMpoBeNeHUs 3aHATUN
(KOMIBIOTEPHBIX CHUMYJIALUHN, JAEJIOBBIX W POJEBBIX WIp, pa3dopa KOHKPETHBIX CHTYyaluH,
MICUXOJIOTMYECKUX U UHBIX TPEHUHTOB, TPYMIOBBIX AUCKYCCHIl) A1 (OPMUPOBAHUS U Pa3BUTHUS
00ImKX U TPOo(eCCHOHATBHBIX KOMIETEHINIH 00yJaromuxcsl.

3.4. OcobenHocTu peanusanuu nporpammsl ¢ npumenenuem J1OT u 30

B ocoObix ciywasx (kapaHTHH, aKTHpOBaHHbIE AHM M JIp.), BO3MOXKHa OpraHU3alus
yuyebHoro mporecca B (opMe  JIUCTAHIMOHHOTO OOy4YeHHs (DJIIEKTPOHHOE OO0y4YeHue u
JTUCTaHIIMOHHBIE 00pa3oBaTelibHble TexHoJorun). [loa 31eKTpoHHBIM 00ydueHHEeM MOHMMAETCs
opranu3zaiysi 00pa3oBaTeNbHON IEATENIFHOCTH C MPUMEHEHHEM CoJIeprKalleiics B 0a3ax JaHHBIX
U HCINOJB3YeMOM TMpu  peajdu3aluu  o0pa3oBaTelNbHBIX MporpamMMm HHQOpMAIUMU U
o0ecrieunBarOIUX €e 00paboTKy HH(POPMALMOHHBIX TEXHOJOTUH, TEXHUYECKUX CPEICTB, a
Takke HWHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTel, o0ecrneuuBaloluX Nepeaady Io



JMHUSAM CBSI3M yKa3aHHOM WMH(pOpMAalMM, B3aMMOJACUCTBHE OOYyYaroIUXcs M MeJarorudyecKux
pabotHukoB. Ilox JUCTAaHIMOHHBIMH  OOpA30BATENbHBIMU  TEXHOJIOTUSMH  TTOHUMAIOTCS
o0pa3oBaTeNbHbIE TEXHOJIOTHH, pealn3yeMble B OCHOBHOM C NMPHMEHEHHEM HH(POPMALMOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CETed MpH OIMOCPEJOBAHHOM (HA pACCTOSHUHU) B3aUMOACHCTBUU
00y4aromuXxcst ¥ Me1arorndyeckux pabOTHUKOB.

JlucraHuoHHoe  0OydeHHe, B  3aBUCUMOCTH OT TEXHHYECKHMX BO3MOXKHOCTEH
00y4aromuxcsi, MPOBOAUTCS C MCIIOJIB30BAaHUEM TaKuX (POPM MPOBECHUS 3aHATUH KaK OHJIAH-
YPOKH, OHJIAliH-KOH(EpEeHIUH, OHJIANH-TIEKIUU, HCIOIb30BAaHHE BHIEOYPOKOB, IMPE3CHTAIIHM,
BO3MOXKHOCTEH 3JICKTPOHHBIX OOpa3oBarenbHBIX miathopm Yuu PY, pemy OI'D, S.kmacc,
POII u np, a Tak e B albTEPHATUBHBIX (OopMax, IpeaycMaTpUBAIOIINX padoTy 00y4aroImuXCs
[0 OCBOCHHMIO MPOTPAMMHOIO Marepuajl ¢ Y4eOHBIMH U JMJAKTHUYECKUMH TOCOOHSIMH,
MapUIPYTHBIMU JUCTaMH. JlMCTaHIIMOHHOE OOyYeHHE COMPOBOXKAACTCA KOHCYJIbTUPOBAHHUEM
o0yyaromuxcss W HMX PpOAWUTENed (3aKOHHBIX TMpENCTaBUTENCH) B JIOOOW JOCTYMHOMN
JTUCTaHIIMOHHOU (hopme.

OOyuarommmMcest obecriedeH JOCTyN K pecypcaM 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHo 6ubnuoreke) KOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS ITPEAMETA

KonTposib W oOmeHka pe3ylbTaToOB OCBOECHMS y4ye€OHOro mpeaMeTa OCYLIECTBIIAETCS
npenojaBaTesieM B Ipollecce MPOBEACHUS MPAKTUYECKUX 3aHATUN W JabOpaTOpHBIX padorT,
TECTUPOBAHUS, & TAK)KE BBHITIOJHEHHS OOYUYAIONUMUCS WHIUBUAYATBHBIX 3aJaHUH, MPOCKTOB,
HUCCIIEIOBAHUMN.

Tekymuit KOHTPOJIb U MPOMEXKYTOUHAS aTTECTAIUs NMPEAyCMATPUBAIOT BHITIOJIHEHHE padoT (MX
4yacTu) B TECTOBOM (opMme, COCTaBIEHHBIX Ha OCHOBe 3amanuu u3 Oanka DUOKO (BIIP B
CIIO) u otkpseitoro 6anka 3aganuii @UIN no noaroroske k EI'D.

dopma
OcBoeHHbIC YMeEHHS, Iloka3aTeu OLEeHKH
KOHTPOJIAA ¥
YCBOCHHBIEC 3HAHUA pe3yabTara
OLICHUBAHUSA
1) YMeTp mpoBOAMTH TOXIECTBEHHBIC | Pacmo3Hanme u pesyinbratiBHOE | [IncbMeHHOE
peoOpazoBaHus palOHANBHBIX, | IPUMEHEHHE CBOWCTBAa KOpHEH, | pelIeHne 3a1aq
UPPAMOHAIBHBIX, JIOTapU(MUIECKHX | CTEHCHEH, J0rapuQMoB,
Y TPUTOHOMETPHUYECKUX BBIPAKECHMUI; TPUTOHOMETPUUECKUX  (DYHKIUH,
HE0O0XO0IUMBIE IS

peoOpazoBaHus BEIPAKCHHIA.

2) YMeTh perath Moka3aTelbHbIe,

Omnpenenenue THUIAa M crocoba

[IncemenHoe

UppalMOHATIbHBIE, JTIOTApU(MUYECKUE U | pEIICHUS MIPOCTEUIINX | PEIICHHE 3a1a4
TPUTOHOMETPUYECKUE YPABHEHUS U UPPALMOHAJIBHBIX,

HEPaBEHCTBA; pelIaTh CUCTEMBI JaorapupMuUEcKuX,

YPaBHEHUN U3YYECHHBIMU METOIAMHU; [I0KA3aTEeIbHBIX,

TPUTOHOMETPUYECKUX YpPaBHEHUH,

HEpPAaBEHCTB M  HMX  CHUCTEM;
HaXO0XJICHUE pelieHus
MIPETIOKEHHBIX 3aJaHUN
Bocnpoussenenne  mony4yeHHBIX | BeimomHeHue
3) YmeTh CTPOUTH rpaduKy | yMEHUH  UIi  TIOCTPOCHHS M | MPAKTHYECKUX
AIIEMEHTapHbIX (QYHKIUN U IPOBOAMTH | MpeoOpa3zoBaHUs rpadukoB | 3aJaHU,  TECTHI
npeoOpa3oBaHus TpaduKOB, UCTIONB3YS | HIEMEHTAPHBIX byHKuui; | HA «UTEHHUE
M3YYEHHbIE METO/IbI ONMChIBaHUE CBOWCTBA (QYHKIUH C | TpaduKOB
MIOMOIIIBIO IpaduKa.
4) VYmerp mpuMeHATH  ammapaT | BocpowsBeneHne — moiydeHHBIX | BeimonHeHMe
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MaTeMaTHUYeCKOT0 aHaliu3a K PELIECHUI0 | 3HAaHHUM u YMEHHH | MPAKTUYECKUX

3a1a4 MaTeMaTHYeCKOTr0 aHajau3a s | 33JaHUd, TECThI
OIMCAHUS CBOMCTB (QYHKUMH U | HA «UTCHHE)
MOCTPOSHHS TPaUKOB rpaduKoB

5) VYmerp npumeHATh OCHOBHbIC | Pacmo3naBaHue u pe3ynbpraTHBHOE | BhimomHenue

METOABI T€OMETPHH (IIPOSKTUPOBAHMS, | TPUMEHEHHE CBOWCTB U | IPAaKTHYECKUX

npeoOpa3oBaHuii, BEKTOPHBIH, | TPU3HAKOB  NPOCTPAHCTBEHHBIX | 3aIaHUM

KOOPJMHATHBIHN) K PELICHUIO 3a]1a4 Gburyp Ui HaXOXKICHUS PEIICHUS

IIOCTABJICHHBIX 3aJa4.

6) 3nate Tematmueckuit Marepuan | DopmynupoBanue omnpeneneHuit | Tect ¢ BeIOopoM

Kypca IIPOCTPAHCTBEHHBIX ¢uryp, | orBera,
IIEPEYUCIICHUE UX CBOMCTB. BBIIIOJIHCHHE
Knaccupunuponanue BHUJIOB | IIPAKTHYECKUX
BBIPaKCHUN YpaBHEHUH, | 3alaHUN
HEpaBeHCTB (B COOTBETCTBUU C
pasaenaMu IIPOTPaMMHOI'0

Marepuaga), COIOCTaBJIEHUE UM
HEOOXOIUMBIX  dopMyn i
pelICHMs 3a1a4.

KpnTeme OlICHUBAHUA YCTHBIX OTBETOB

- OLIEHKA «5» BBICTABJIAETCS, €CJIU YUeHHK:

- TIOJIHO PACKpbUI COZIEpKaHNUE MaTepuana B 00beMe, MPEeAyCMOTPEHHOM IPOrpaMMON U
y4eOHUKOM;

- U3IOXKWJI MaTepual TPAMOTHBIM  SI3BIKOM B ONPEACICHHOH  JIOTHYECKOM
MIOCJICZI0OBATEIbHOCTH, TOYHO HCIIOJIB3yS MareMaTHYecKyld M CHEHUAIN3UPOBAHHYIO
TEPMUHOJIOTHIO H CUMBOJIHKY;

- MPaBWJIBHO BBIMOJHWI TIpaduyeckoe H300paKeHHe aJropuTMa M HMHbIE YEepTeKU M
rpaduKH, COMYTCTBYIOIINE OTBETY;

- TOKa3aJl yMEHUE WIUIIOCTPUPOBATh TEOPETUUECKUE MOJOKEHHUSI KOHKPETHBIMU
pUMEpaMH, MPUMEHSATh UX B HOBOW CHTYalllU TPU BBITTOJHEHUN TPAKTUIECKOTO 33 IaHHS,;

- MpPOAEMOHCTPUPOBAJ YCBOEGHHE paHEe H3YyYEHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(OPMHPOBAHHOCTH M YCTOHYNBOCTD UCIIOJIB3YEMBIX ITPH OTBETE YMEHHIA U HABBIKOB,

- OTBEYaJl CAMOCTOSTENIHO 0€3 HaBOASIIMX BOIPOCOB MPETO1aBaTeNs.

- OlleHKA «4» BBICTABJISETCS, eCJIN:

- OTBET Y/OBJIETBOPSIET B OCHOBHOM TpPeOOBAaHMSAM Ha OLEHKY «5», HO MPU 3TOM MMEET
OJTMH U3 HEIOCTATKOB!

- B H3JIO)KEHUM [OIYLICHbl HEOOJbIINME MNpOOeNbl, HE HCKAa3UBIIME JIOTUYECKOTO U
MHGOPMAIIMOHHOTO CO/ICPKAHHSI OTBETA;

- JIONYIIEHbl OAMH-JBA HEJO0YeTa IPH OCBELICHHMM OCHOBHOI'O COJEp)KaHHUsS OTBETa,
HCTIPaBJICHHBIE 110 3aMEYaHHIO MTPENOIaBaTeNs;

- JONyLIeHbl OIMOKa Wiu Oojiee ABYX HEIOYETOB IPU OCBEIIEHHHM BTOPOCTETIEHHBIX
BOTIPOCOB HJTH B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIC TI0 3aMEYaHHUIO0 TIPEo1aBaTesl.

- OlleHKA «3» BBICTABJISETCS, €CJINU:

- HEMOJHO WM HEIMOCIEA0BATEIbHO PACKPBITO COJEpKaHME MaTepHaja, HO IOKa3aHO
o0111ee MOHUMaHKE BONIPOCA U NMPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIE JJIS TabHEUIIEro
YCBOGHHSI TIPOTPaMMHOIO MaTepHualla, MMEJIHCh 3aTPYAHEHUS WM JOMYIICHHl OIINOKK B
OIpeNIeICHUN  TOHSATHH, MCIONb30BaHUM TEPMHUHOJIOTHMHM, 4YepTeXKaX M BBIKJIAJKAX,
WCTPaBJICHHBIC TIOCIIE HECKOIBKUX HABOSIINX BOIIPOCOB MPEIOIaBaTEeIs;
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- CTYACHT HC CIIpaBUJICA C NPUMCHCHUCM TCOPHU B HOBOM CUTyalluu IIPpU BBIMTOJIHCHUHA
HPaKTUYECKOTO 3aaHHsI, HO BBIIIOJHIII 3a[aHusI 00sI3aTeIIbHOTO YPOBHS CIIOKHOCTH IO JaHHOW
TeME,

- IPY 3HAHUU TEOPETHYECKOr0 MaTepHaa BbIsIBICHA HEJJOCTaTOUHAsE CPOPMHUPOBAHHOCTD
OCHOBHBIX YMCHI/II\/JI 1 HAaBBIKOB.

- OLIEHKA «2» BBICTABJISIETCSI, €CJIN:

- HE PaCKPBITO OCHOBHOE COJEpKaHNE y4eOHOro MaTepHana;

- 00HapyKEHO HE3HAHWE WM HEIIOHMMAHUE CTYACHTOM OOJIbIIeH MM Handoiee BaKHOI
94acTH y4eOHOro MaTepHaa,

- JOIYILCHBI OMHMOKH B ONpPECICHHH HOHITHIA, IIPH UCIIOIb30BAHUU TEPMHHOJIOTUH, B
YCPTECIKaAx, OJIOK-CXEM M HHBIX BBIKJIAIKaX, KOTOPBIC HC HCIIPABJICHBI ITOCJIC HECKOJIbKHUX
HaBOJISIILMX BOIIPOCOB ITPEIIOIABATEIIS.

- onleHKa «1» BBICTaBJISIETCSl, €CIIU:

- CTYICHT OOHApYXWJI IIOJIHOE HE3HAaHHE M HEHNOHMMAaHUE H3y4aeMOro y4eOHOro
Marcepuajia UJjinM HEC CMOI' OTBECTUTh HU HAa OJUH M3 IOCTABJIICHHBIX BOIPOCOB IO U3y4YACMOMY
Marepuaiy.

JI1sl NMCbMEHHBIX padoT onpeesIIIOTCs cJIeAyolue KPUTEPUH OLIEHOK:

- OLleHKA «5» CTaBHUTCH, eCJIN:

- paboTa BBIMTOJIHEHA MOTHOCTHIO;

- B TEOPETUYECKUX BBIKJIA/IKAX PEIIEHUS HET MPOOEJIOB U OIIUOO0K;

- OLIEHKA «4» CTABUTCH, €CJIU:

- pa0oTa BBINOJIHEHA [TOJIHOCTBIO, HO 000CHOBAaHMUS I1aroB PELICHUs HEAOCTATOUHBI (€CIIH
yMEHHE 000CHOBBIBATH PACCYXk/IEHUS HE SIBJSUIOCH CIELIMATIbHBIM 00BEKTOM MPOBEPKH);

- JIOIyIIIEHA OJIHA OIIMOKA WJIU JIBa-TPU HEJI0UETa.

- olleHKa «3)» CTAaBUTCH, €CJIU:

- JIOTyILeHb! 0ojiee 0HOM OMIMOKY MM JBYX-TpEX, HO CTYAEHT Bia/ieeT 00s3aTeIbHbIMU
YMEHUSMH I10 IPOBEPSIEMON TEME.

- OCHKA «2» CTABUTCH, €CJIN:

- JIONYyUIEHbl CYIIECTBEHHbIE OMIMOKM, IIOKa3aBIIWE, YTO CTYJEHT HE BiaJeeT
00s13aTeNIbHBIMU 3HAaHUSIMU TI0 JAHHOW TeMe B IIOJIHOM Mepe.

- OlleHKa «1» cTaBUTCH, eCcJIu:

- paboTa mokasajia MoJHOe OTCYTCTBHE Yy CTy/AEHTa 00s3aTeNbHbIX 3HAaHUH M YMEHUH 110
IIPOBEPSIEMON TEME.

1l TeCTOBBIX PA0OT ONpeAeaSIOTCS CAeAYIONNe KPUTePHH OLICHOK:

C [IOMOLIBIO KOOOPUIIMEHTA YCBOEHUA K

K=A/P, TJE A - KOJIMYECTBO HABPAHHbLIX BAJIUJIOB, P- MAKCHUMAJIBHOE

KOJIMYECTBO BAJIJIOB
KOSPOUIMEHT K OIHEHKA
0,9-1 5
0,7-0,8 4
0,45-0,6 3
MEHBIIE 0,45 2
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