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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

1.1. Ob6aacTh NpUMeHEeHHUs TPOTPAMMBI

Pabouas mporpamma ydeOHON aucuuIuiiHbl «Marematuka» paspaboTaHa Ui CTYJCHTOB
crenuanbHocTH 33.02.01 dapmanus Ha OCHOBE MPUMEPHOM MPOrpaMMbl 00IIE00pa30BaATEIHLHOM
yueOHOM nucuuIuIMHbl «MaremaTka: aiaredpa U Hayajla MaTeMaTH4YEeCKOI0 aHajau3a; FEOMETPUS»
UIsE  IpOoeCCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alMil, peKoMeHIoBaHHOUW deaepanbHbIM
rOCyIapCTBEHHBIM aBTOHOMHBIM yupexacHueM «DeaepanbHblii HHCTUTYT Pa3BUTHS 00pPa30BaAHUS)
(PIrAY «DHUPO») B KkauecTBe NPUMEPHOM TMpPOrpaMMbl JUIsl pealn3allid  OCHOBHOM
npodeccuoHansHO oOpa3oBarenbHO porpammbl CITO Ha 6aze ocHOBHOTO 00IIero 00pa3oBaHUs
C IoTy4eHueM cpeHero oomiero oopazoBanus. [Iporokoa Ne3 ot 21 utonst 20151, Perucrpannosusbiii
HoMmep peueHsuun 377 or 23 uronsa 2015r. @AY «DUPO» c¢ yuerom IlpumepHoil ocHOBHOM
o0pa3oBaTeNbHOIl MpPOrpaMMbl CpeAHEro 00uero o0pa3oBaHMs, OJOOPEHHOW pelieHueM
denepanbHOro y4eO0HO-METOINYECKOTr0 00BhEIMHEHUS TI0 00IIeMy 00pa30BaHHIO (MPOTOKOJ OT 28
utoHsa 2016 r. Ne2/16-3).

1.2. MecTo y4eOHOI TMCHUIIIMHBI B CTPYKTYpe IPOrpaMMbl OATOTOBKH CIENHATNCTOB
CpeHero 3BeHa:

VYuyeOnass nucruruimHa «MaTtemaTtuka» H3ydaeTcsi B IHKJIE OONIe00pa3oBaTeIbHBIX
JTMCHIUTUTHH, (OPMHUPYEMBIX U3 00s3aTenbHbIX mpeameTHeix obmacteit @I'OC cpennero obmiero
oOpa3zoBanus, A ceuuanbHocTd 33.02.01 ®apmanus. M3yuenue quctumnuael bJ1.06 MaremaTtuka
HE00X0UMO Uil OCBOEHHUS nocnenyromei aucuurinasl EH.02 MaTtemartuka.

1.3. lesn 1 3aga4um y4eOHOI IMCUUILIMHBI — TPEOOBAHUS K Pe3yJIbTATAM O0CBOCHHS
JUCIHMIIINHBI:

Heas qucuumianHbl: GOpMUpPOBaHUE MPEICTABICHUA O MAaTEMaTHKE KaK YHUBEPCATBHOM
A3bIKE HAYKHU, CPE/ICTBE MOJIEIMPOBAHNUS SBICHUIN U ITPOLIECCOB, 00 UIEAX U METO/1aX MaTeMAaTUKH.

3agauu AUCHMILINHBI:

— OBJIaACHUC MAaTEMAaTUYCCKNUMHA 3HAHUAMU U YMCHUSIMU, HCO6XO)II/IMI)IMI/I B HOBCG)IHCBHOI\/JI
KHU3HHU, JUI1 HW3YYEHHUS] CMEXHBIX E€CTECTBEHHOHAYYHBIX JUCIMIUIMH Ha ©0a30BOM YypOBHE H
JUCIUILINH MPOo(ecCHOHaTbHOTO UKJIIA; AJIs MOIy4eHHUs: 00pa30BaHUsl B 00J1acTsIX, HEe TPeOyIOIMX
yriayOJeHHON MaTeMaTHYeCcKol MOJATrOTOBKH;

— pa3BHUTHE JIOTMYECKOT0 MBILICHUS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
QITOPUTMUYECKON KyJIbTYpbl, KpUTUYHOCTU MBIIUIEHUS HAa YpOBHE, HEOOXOIUMOM JUIsl OyayIiei
npodecCHoHaIbHOMN 1S TeTbHOCTH;

— BOCIIUTaHME CPEICTBAMH MAaTEMAaTHKH KYJIbTYPbl JIMYHOCTH, TTOHUMAHUS 3HAYMMOCTHU
MaTeMaTHKU JUIsI HAyYHO-TEXHMUYECKOI'0 Mporpecca, OTHOIIEHHS K MaTeMaTHKe, KaK K YacTu
00IIIeYeTOBEYECKON KYJIbTYPBI Yepe3 3HAKOMCTBO C HCTOPUEH MaTEMAaTHKH;

— pacuIMpeHue M CUCTeMaTH3alus OOIIMX CBEJEHUN O (QYHKIMIX, M3yYeHHE HOBBIX
KJIACCOB 3JIEMEHTApHBIX (PYHKIUH;

—  pacuIMpeHHEe U COBEPIIEHCTBOBAHHE MAaTEMAaTUYECKOro amnmnapara, chOpMHUPOBAHHOTO B
OCHOBHOH IIKOJIC;

— O3HaKOMJIEHHE C »dJeMeHTaMH I EepeHIIMATFHOTO HCYHUCICHHUS KakK amiapaTom
uccneoBaHus (GYHKIHM, pereHus IpUKIaJHbIX 3a1a4;

— H3YYEHHE CBOMCTB NMPOCTPAHCTBEHHBIX TeN, (HOPMUPOBAHHE YMEHHS MPUMEHSTH 3TH
CBOMCTBa AT PCIICHUS MMPAKTUYCCKUX 3a1a4,



—  pacummMpeHue U yriyoJieHHe NpeACTaBICHUN 0 MaTeMaTHKE KaK JIEMEHTE YeJI0BEYECKOM
KYJbTYpPbl, O IPUMEHEHUU €€ B IPAKTUKE;

—  COBEpIICHCTBOBAHME HWHTEIUIEKTyaJIbHBIX M PpEYEBBIX YMEHHUHW IyTEM pa3BUTUS
JIOTMYECKOT0 MBILIIEHHsI, 000TallleHue MaTEMAaTHYECKOT0 A3bIKA.

1.4 Ilepevyens NJIAHNMPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO JMCUHUILIMHE (IepevYeHb
(popMupyeMbIX KOMIIETEHIN)

OcBoenne copaepkanust ydeOHOW TUCHUIUIMHBI «MaremaTuka» o0ecreuynBaeT JOCTH)KEHUE
00y4aroIUMUCS CIENYIOIINX Pe3y1bmamog:.
JIUYHOCHBIX:

—  c(hopMUPOBAHHOCTb MPEJICTABICHUI O MATEMATUKE KaK YHUBEPCAJIbHOM SI3bIKE

—  HayKH, CPEACTBE MOACIMPOBAHUS SIBICHUH U MPOLIECCOB, UACSIX U METO/IaX MAaTEeMaTHKH;

— T[OHWMaHUE 3HAYMMOCTH MAaTEMAaTHKH Ui HayYHO-TEXHHYECKOTO Iporpecca,
c(OpPMHPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKE KaK K 4acTH OOIEYeOBEYECKOH KyJIbTYphl yepes
3HAKOMCTBO C UCTOPUEH Pa3BUTHUS MATEMATHUKH, SBOJIIOLIMEN MaTEMaTUUYECKUX UIEH;

—  pas3BuUTHE JIOTMYECKOI0 MBILICHUS, IIPOCTPAHCTBEHHOT'O BOOOpakeHus,
QITOPUTMUYECKON KYJIBTYpPbl, KpUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIMUMOM sl OymyIien
npodecCHOHATIBHOM JIeATeNbHOCTH, Ul IPOI0JKEHUs 00pa30BaHMsI U CaMOOOpa30BaHMs;

—  OBJIAJICHHE MAaTEeMAaTUYCCKUMU 3HAHUSMHU U YMEHUSMU, HEOOXOJUMBIMH B TOBCETHEBHOM
KHU3HM, JUII OCBOCHMS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH M JUCHUIUIMH
po(hecCHOHANIBHOTO LIUKJIA, /1715 [TOJIy4eHHs 00pa30BaHus B 001acTsIX, He TpeOyOMX yriTyOJeHHOU
MaTeMaTHYeCKOH MO OTOBKH;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHWIO, B TOM 4YHCIIE CamMO0Opa30BaHUIO, HA
NPOTSDKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHHE K HEMTPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO
yCHenrHon npogecCuoOHATBHON U OOIIECTBEHHOU JIeITeIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CAaMOCTOSTEIbHOM TBOPUYECKOH U OTBETCTBEHHOM
NeSITebHOCTH;

— TOTOBHOCTb K KOJUJIEKTUBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOHM, YYeOHO-MCCIEA0BATEIbCKON, MPOEKTHOW M JPYTUX
BUJAX JIEATEIbHOCTH;

—  OTHOIIEHHUE K MPOPECCHOHATHFHOH JIEITEFHOCTH KaK BO3MOYKHOCTH YYaCTHSI B PEIICHUT
JMYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM;

MemanpeomMemHuix:

— yYMEHHE CaMOCTOSTEIBHO OMpPENENSATh LENH ACATEIBHOCTH M COCTABIISATH IUIAHBI
NeSITeTHHOCTH; CAMOCTOSITENIEHO OCYIIECTBIISATH, KOHTPOJIMUPOBATh U KOPPEKTUPOBATH JCSITEIHHOCTD;
UCIOJIb30BaTh BCE BO3MOJKHBIE PECYpPCHI JUIsl JOCTHXKEHUS MOCTABJIECHHBIX IeNIeH U peaau3aluu
TUTAHOB JIESITETTLHOCTH; BEIOWPATH YCIIENIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHSIX;

— yYMEHHE TIPOIYKTHBHO OOMAThCS W B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOH
JeSITebHOCTH, YUUTHIBATh MO3ULUHU JPYTUX YYACTHHUKOB JIEATENBHOCTH, Y3(PPEKTUBHO pa3penarb
KOH(JIMKTHI;

— BJaJIeHHE HAaBBIKAMHU [O3HABATEJIbHOW, Y4YEOHO-MCCIEIOBATENbCKON U TPOEKTHOM
JeSITeTbHOCTH, HAaBBIKAMHU pa3pelieHus Ipo0ieM; cnocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B IO3HAHMS,

— TOTOBHOCTb M CHOCOOHOCTh K CAMOCTOSITENIbHOW WH(OPMAIMOHHO-TI03HABATEIHHON
NeSITETPHOCTH, BKJIIOYAsT yYMEHHUE OPHUEHTHPOBATHCS B PA3NIMYHBIX HMCTOYHHKAX HH(OpPMAIHH,
KPUTUYECKH OILIGHWBAaTh W HMHTEPNPETHPOBATH HH(OPMAIUIO, IMO- Jy4aeMyl0 U3 Pa3IUYHBIX
UCTOYHUKOB,;



—  BJAJICHUE S3BIKOBBIMM CPEACTBAMM: YMEHHUE SICHO, JJOTMYHO M TOYHO H3JIaraTth CBOIO
TOYKY 3PEHUS], UCIIOIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPEJCTBA;

— BIIQJICHUEC HaBBbIKAMU IIO3HABATEIBHOM pe(IeKCHUH KaK OCO3HAHMS COBEPIIAEMBbIX
JIEVCTBUHN Y MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAHUH, I'PAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX II03HABATEIbHBIX 3a/1a4 U CPEJICTB AJIS UX JOCTUKEHUS;

—  LEJEYyCTPEeMJICHHOCTb B IIOMCKAX M NPUHATHM PEUIEHUH, COOOPa3sUTENbHOCTh U
UHTYUIIHS, PA3BUTOCTh IIPOCTPAHCTBEHHBIX MPECTABICHUN; CIIOCOOHOCTh BOCIIPUHUMATh KPacoTy U
TFapMOHUIO MHpa;
npeomMemHmbix:

—  c(opMUPOBAHHOCTH IPEJCTABICHUN O MAaTeMaTHKe KAaK 4aCTH MHUPOBOW KyJbTYpbl U
MeCcTe MaTeMAaTUKHA B COBPEMEHHOW IMBUJIM3AIMU, CIOCO0AX OMUCAHUS SABICHUH PEaJbHOI0 MUpA
Ha MaTeMaTUYECKOM SI3BIKE;

—  c(hOopMUPOBAHHOCTH TPEACTABIECHUN O MATEMaTHYECKUX TMOHATHUAX KaK BaKHEWIIMX
MaTeMaTHYECKUX MOJIENSX, MO3BOJIIOLUIMX ONUCHIBATh M M3ydaTh pa3Hble MPOLECCHl U SIBICHUS;
NOHUMaHHE BO3MOXHOCTH aKCHOMATHYECKOT0 MOCTPOSHUSI MaTEMATHYECKUX TEOPUH;

—  BJIaJICHUE METOJIaMU JI0Ka3aTeIbCTB U AJIFTOPUTMOB PELICHUS, YMEHUE UX IPUME- HSTb,
IPOBOJUTH JJOKA3aTeIbHbIE PACCYKICHUS B XO/I€ PELICHUS 3a/1ay;

— BJAJICHUE CTaHJApPTHBIMU IMPUEMAMM PELICHHS] PALMOHAIBHBIX U HPPallMOHAIbHBIX,
IOKa3aTebHbIX, CTEIIEHHbBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB, UX CUCTEM;

—  HCHOJb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHUCIIE Ui MOMCKA IyTH
pELIeHNs U WUTIOCTPALMY PEILIEHUs] YPAaBHEHUH 1 HEPABEHCTB;

—  c(pOpMUPOBAHHOCTb IIPEICTABICHUH 00 OCHOBHBIX MTOHATHUSIX MATEMAaTUYECKOTO aHAJIN3a
U UX CBOMCTBAaX, BJIQJICHHE YMEHMEM XapaKTepHU30BaTh IOBeIeHHE (YHKIMH, HCIIOJIb30BaHHE
MIOJIyYE€HHBIX 3HAaHUH J1JIsl ONIMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCHMOCTE;

—  BJIQ/ICHUE OCHOBHBIMHM MOHATUSAMH O IUIOCKMX U NPOCTPAHCTBEHHBIX M€OMETPUUYECKUX
¢urypax, 1X OCHOBHBIX CBOMCTBAX;

—  cpOpMHUPOBAHHOCTb YMEHHs pAaCIO3HABaTh I€OMETpPUUYECKHE (QUIYypbl Ha uepTexkax,
MOJIEJISIX U B PEabHOM MHUPE;

— TpPUMEHEHHE H3YUYEHHBIX CBOHCTB IreoOMeTpUYecKuX (uryp u ¢Gopmyis s perieHus
TFEOMETPUUYECKHUX 3aa4 U 337a4 C IPAKTUYECKUM COJEPKAHUEM;

— c(hOopMUPOBAaHHOCTb NPEACTABICHUH O IMpoleccax M  SBICHUSAX, HMEIOIINX
BEPOATHOCTHBI XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAJbHOM MHpPE, OCHOBHBIX
MOHSTHSX DJIEMEHTAPHON TEOPUH BEPOSITHOCTEH,

— YMEHUH HaxXOJWTh U OIEHMBATh BEPOSTHOCTU HACTYIUIEHHMSI COOBITUH B IPOCTEHIINX
IIPAKTUYECKUX CUTYaLUSAX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYHH;

— BJIaJICHUE HaBBIKAMH HMCIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IIPOrpaMM IpH pelIeHUN
3az1ad.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILINHBI



2.1. O0beM yueOHOM JMCUMIIMHBI U BUbI Y4eOHOH padoThl

Buj yueOHoii padoThl

Konuuecmeo uacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 234
Oos13aTesbHas ayJauTopHas yuyeOHasi 156
Harpy3ka (Bcero)
B TOM YHUCJIE:
3aHSTHSL JEKIIMOHHOIO THIIA 78
IPAKTUYECKHE 3aHSITHSI 78
CamocrosiTeibHast padora oOy4aromerocs 64
(Bcero)
B TOM YHUCJIE:
BreaynuropHas camocTosiTebHas padbora 64
Koncynbranuu 14
Ilpomexncymounasa ammecmayus 6 ghopme: 9K3aMeH
. Bcero CemecTpbl
Bun yuebnoii paboThl HACOR 1 5
Y4yeOHas Harpy3ka (Bcero) 234 96 138
Ay1UTOpHBIE 3aHATHS (BCETro) 156 64 92
B Tom umncne:
3aHSTUS JEKIIMOHHOTO TUIIA 78 32 46
MIPaKTUYECKHE 3aHATHS (TPAKTUKYMBbI) 78 32 46
1abopaTopHbIe 3aHITH
CamocrosiTejibHasi padoTa (Bcero) 64 24 40
B TOM YHCIIE:
Kypcosas paboma
Peghepam 10 4 6
Camocmosamenvhas — 6HeayoumopHas paboma 8  8uoe
OOMAUWIHUX ~— NPAKMUYECKUX  3A0aHUll,  UHOUBUOYATbHBIX 54 20 34
3a0aHUll,  CaMOCMOSIMeNbHO20  Noobopa U U3YUeHUus.
O0ONONHUMENbHO20 MEeoPemUYecKko20 Mamepuand
Koncynprammu 14 8 6
[TpoMexxyTouHast aTTeCTaINS KOHTPOJTb-
Hasi paboTa ieamen
O01mas TpyA0eMKOCTh 234 96 138
2.2 CTpyKTypa IMCHHILIHHbI:
Kosnn4yecTBo ayauTopHbIX Camocrosi-
HaumenoBanue paznenos
4acoB TeJbHAsA




padora

Teoperu- | IlIpakTuyec- 00y4atomerocs
(uac.)
Bcero | 4eckoe KHe
(B T.u.
o0yueHue | 3aHATHSA
KOHCYJIbTALMH)
1 2 3 4 5
Brenenue 2 2 - -
Anrebpa 22 8 14 12
YpaBHEHHUs 1 HEPABEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUU 20 8 12 6
@DyHKIIMH, UX CBOMCTBA U rpaduKu 16 6 10 8
Hauana maremaTH4ecKoro aHajamn3sa 28 18 10 8
KomOunatopuka, craructuka u Tteopus | 16 8 8 9
BEPOSITHOCTEN
['eomerpus 32 20 12 15
Koncynbpranuu 14
Bcero mo mucruruimae 156 78 78 78




2.3. TemaTuyecKkuii NJIAH U coJiep:KaHue YUeOHOMH THCUMTITHHBI

YpoBeHnb
HaumenoBanmue paszaesioB u | Coxep:kaHue y4eOHOT0 MaTepuaJia, JabopaTtopubie padoThl U NMpPaKTUYecKue 3ausaTus, | O0bem
TeM caMoCTosITeIbHAsA padoTa 00y4Yarommuxcs 4yacos OCB(:[eHH
1 2 3 4
BBenenue Conep:xanue yueOHOro MaTepuaJia
Martemartuka B Hayke, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHIX U 9 1
MPaKTUYECKON JeATenbHOCTH. Llenu u 3a1aun n3y4eHusi MaTeMaTUKU IIPH OCBOEHUHU
npodeccuii CITO u cnenmansroctei CI10
Paznen 1. Airedpa 34
Tema 1.1. Pazputue nousarus o | Cogep:kanue yaeOHOro Mmarepuajia 9 1
qyucie [{enple u panmoHaIbHbIEC yncia. [(eficTBurenbHble ynciaa. KoMIiekcHble yucia
IIpakTHYecKkHe 3aHATHSA:
Apudmerrueckue AeMCTBUS HAJl YUCIaAMU, HAaX0XACHUE MTPUOIMKEHHBIX 3HaUeHUH 2 2
BEJIMYMH U TOTPEIIHOCTEH BBIYMCICHUHN (a0COMIOTHOM U OTHOCUTENBHOMN), CPaBHEHHUE
YHCJIOBBIX BBIPAKEHHM
Tema 1.2. KopHu, cTeneHu u Coaepsxanue y4eOHOro MaTepuasa
Jorapupmsi Kopnu u crenenn. Kopau HaTypanbHOM CTENIEHU U3 YKMCIa U UX cBoicTBa. CTeneHu ¢ 5 1
paloHaIbHBIMU NIOKA3aTENAMHU, UX CBOMCTBA. CTENEHU ¢ AEUCTBUTEIbHBIMU
MIOKAa3aTeJsIMU.
IIpakTHYecKkHe 3aHATHSA:
Brruucnenue u cpaBHeHUE KOpHEW. BrinoaHeHue pacueToB ¢ pagukaiaMmu. Penienue 5 5
uppanroHaIbHbIX ypaBHeHHH. CpaBHeHue creneHeil. [IpeoOpazoBanue BeIpakeHUH,
COJIEprKallMX CTENEeHU
IIpakTHYecKkHe 3aHATHSA: 2 2
Penienue noka3areynbHbIX ypaBHEHUH. PellleHne npukIIaIHbIX 3a/1a4
Coaep:xanue yueOHOro MaTepuaJia
Jlorapudwm. Jlorapudm gucia. OcHOBHOE JorapupMUUIECKOe TOKIECTBO. JlecaTuanbpie u 9 1

HaTypaibHble Jorapudm. [IpaBuna neiictuii ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBAHUIO
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IIpakTHYecKkHe 3aHATHSA:
Haxoxnenue 3nauenuii sorapudma 1o npou3BoJIbHOMY OCHOBaHUIO. [lepexo oT ogHOro
OCHOBaHUs K ApyroMy. Beruucienue u cpaBHeHHE Jorapugma

IIpakTuyeckue 3aHATHS:
JlorapudmupoBaHue ¥ IOTEHIIUPOBAHNE BBIPAKCHHIA.
Pemenne norapudMuueckux ypaBHEHUI

Conep:xanue yueOHOro MaTepuaJia
[TpeoOpa3oBanue anredpandeckux BoipaxkeHui. [IpeoOpazoBaHue palMOHAIBHBIX,
UpPaLMOHAIIbHBIX CTEINEHHBIX, IOKA3aTEJIbHbIX U JIOTAPU(PMUUYECKUX BbIPAKEHUI

IIpakTH4yecKkue 3aHATHS:
HpI/I6JII/I)K€HHI)I€ BBIYMCJICHUSA U PCIICHUSA IMPUKIIAJHBIX 3a1a4

KontpoJabsHas padora Ne 1. «KopHu, crenenu u jorapupmbny

CamocTrosiTesibHasi padoTa:

BBITIOJHEHHUE JOMAIIHUX 3aJJaHuil 10 pa3aeny |

IIpumepHas TeMaTHKa BHEAyJUTOPHOI CaMOCTOSITEIbHOI padoThl
Hamnucanne pedepatos:

HenpepsiBHbIE 1podu

IIpumeHeHHe CJ10KHBIX IPOLIEHTOB B pacuyeTax

12

Pazgen 2. YpaBHeHnus u
HEPaBEHCTBA

26

Tema 2.1. YpaBHeHus u
CUCTEMBI YPaBHEHUU

Coaepixanue y4eOHOro MaTepuasa
ypaBHeHI/IH U CUCTEMBbI ypaBHeHHﬁ. PaHI/IOHaJ'IBHBIe, HppanuOHaJIbHBIC, ITOKA3aTCIIbHBIC U
TPUTOHOMETPUUECKNE YPABHEHUS M CUCTEMBIL.

Conep:kanue y4eOHOIro MaTepuaJia

OcHOBHBIE IPUEMBI UX pEUIEHMSI (Pa3/10KEHNE Ha MHOKUTENH, BBEJIEHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaduueckuil MeTos1). PaBHOCHILHOCTD ypaBHEHUH,
HEPABEHCTB, CUCTEM

IIpakTHYeckHe 3aHATHSA:
Kophuu ypaBHenuil. PaBHocunbHOCTh ypaBHeHHH. [IpeoOpa3oBanue ypaBHeHH

IIpakTuyeckue 3aHATHS:
OcHOBHBIE IPUEMBI PELICHUS YPaBHEHUN
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IIpakTHYeckune 3aHATHSA:
Pemienue cucrem ypaBHEHHI

Tema 2.2. HepaBeHncrna

Coaepsxanue yueOHOro MaTepuasa
PanmonaneHble, nppalmoHagbHbIe, TOKa3aTENbHbBIE U TOTapU(PMUUYECKHE HEPABEHCTBRA.
OCHOBHBIE IPUEMBI UX PELICHUSI

Coaep:xanue yueOHOro MaTepuaJia

PaIII/IOHaJILHBIC, HppauOHAJIbHBIC, IIOKAa3aTCJIbHBLIC U JIOFapI/I(i)MI/ILIGCKI/IG HCpPaBCHCTBA.

OCHOBHBIE IMPUCMBI UX PCHICHU S

IIpakTHYeckune 3aHATHSA:
Hcnonb3oBaHue cBOMCTB U rpadukoB PyHKIMN [Jis pellicHUs] YpaBHEHUI U HEPABEHCTB

IIpakTHYecKkHe 3aHATHSA:

[IpumeHeHne MaTEMaTUYECKUX METOZOB JUIsl PELLICHUS COEPIKATENbHBIX 3a/1a4 U3
pa3nuuHbIX 00JacTel HayKu U pakTuku. MHTepriperanus pe3yibraTta, y4eT pealbHbIX
OrpaHUYECHUN

KonTtpoJsbHasi padora Ne 2: «YpaBHeHHs] H HEPAaBEHCTBA»

CamocrosiTesibHas padoTa

BBHITIOJTHEHHUE JIOMAIIHUX 33/IaHui TI0 pa3zeny 2

IIpumepHasi TeMaTHKAa BHEAYTUTOPHOI CAMOCTOSITEIbLHOI PaGoThI
Hanucanue pedeparos:

HccnenoBanne ypaBHEHH M HEPABSHCTB C TApaMETPOM

Pa3nen 3. OcHOBBI
TPULOHOMETPUH

26

Tema 3.1. OcHOBHBIE TOHATHSA

Coaep:xanue yueOHOro MaTepuaJia
Pannannas mepa yrna. BpamarensHoe nernkenne. CHHYC, KOCHHYC, TAHT€HC U KOTaHI'€HC
qucna

IIpakTHYeckHe 3aHATHSA:
PannaHHbIN METOA U3MEPEHUS YITIOB BPALLEHUS U CBSA3b C IPAJyCHON MEpOU

Tema 3.2 OcHOBHBIE
TPUTOHOMETPUUECKHUE
TOXJIECTBA

Conep:kanue y4eOHOro MaTepuaJia
Popmyibl ipuBeeHUss. PopMyibl ciokeHust. POpMyIibl YABOSHHUSI.

IIpakTHYecKHe 3aHATHSA:
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OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, yIBOCHNS,
IIpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BECHHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPHUECKUX (DYHKIIMNA B CYMMY

IIpakTuyeckue 3aHATHS:
OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, yIBOCHNS,

IIpeoOpa3oBanusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BECHNUE, 2
peoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPHUECKUX (DYHKIIMNA B CYMMY
Tema 3.3 IIpeoOpazoBanust Coaep:xanue yueOHOro MaTepuaJia
IPOCTEHIINX [IpeoOpa3oBaHue CyMMBI TPUTOHOMETPUIECKUX (DYHKIMI B TPOU3BEACHUE U TPOU3BEACHNE 2
TPUTOHOMETPUUECKHUX B CyMMY
BBIPAKECHUU IIpakTHYeckHe 3aHATHSA:
OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIbI CIIOKEHHUSI, YIBOCHNU, 2
[IpeoOpa3oBanus CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMN B IPOU3BE/ICHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPUUYECKUX (QYHKIUN B CyMMY
Tema 3.4. Coaep:xanue yueOHOro MaTepuaJia
Tpuronomerpuueckue OOpatHble TpUroHoMeTpudeckue GyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC. 2
YpaBHEHUS U HEPABEHCTBA [Ipocreiiye TPUroHOMETPUUECKHUE YPAaBHEHUS
IIpakTnyeckue 3aHATHA:
OOpatHble TpUTrOHOMETpUYECKHE (PYHKIMU: apKCUHYC, apPKKOCHHYC, apKTAHT€HC. 2
[Ipocreiime TPUrOHOMETPUYECKUE YPABHEHUS
KonTtpoJubHasi pabora Ne 3: «OCHOBBI TPHTOHOMETPHH» 2
CamocrositesibHast padora: 5
BBINIOJHEHHUE JOMAIIHUX 3a/IaHui 10 pa3aeny 3
Paznen 4. ®ynkuum, ux 24
CBONCTBA M rpauKu
Tema 4.1 Oynkuuu. CpoiictBa | Coaepkanue yueOHOro MarepuaJjia
¢ynkuunit. O6patusie pynkuuu | Oynxuu. O61acTh onpeseNeHuss 1 MHOKECTBO 3HAa4eHUH; Tpa@uk QyHKLIUHU, TOCTPOECHUE 2
rpadukoB QPyHKIMH, 3aJaHHBIX PA3IMUYHBIMH CIIOCOOaMH
IIpakTHYecKkHe 3aHATHSA:
IIpumepsl 3aBUCUMOCTEN MEXK Y IEPEMEHHBIMU B PEATIBHBIX IPOLIECCAX U3 CMEKHBIX 2

mucuumuinH. Onpenenenue Gynkiuil. [Toctpoenne u uteHne rpagukoB QyHKIHIMA
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Conep:xanue yueOHOro MaTepuaJia
CaoiicTBa pyHKIIMU. MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,
MEePHOANIHOCTD. [IpOMEeXyTKH BO3pacTaHus U yObBIBAaHUS, HAMOOJIbIIICE U HAUMEHBIIIECE

3HauYeHUSs, TOUKH dKcTpemyma. ['padudeckas unrepnperanus. [Ipumeps! GyHKIIMOHATBHBIX 2
3aBHCUMOCTEH B peabHBIX MpoIleccax U SBICHUSAX. ApupMeTHUECKUE OTIepaiuy Hal
dbyukmusamu. CinoxxkHast GyHKIUs (KOMITO3HIIHS).
IIpakTnyeckue 3aHATHA:
Uccnenoanme Gpynkiuu. CBOHCTBA JIMHEHHOM, KBaIPATHUHOM, KYCOUHO-IMHEHHOW U 2
npoOHo-mrHEeHHON ¢yHkuuu. HenpepsiBHbIE U iepuoandeckue GyHkimu. CBOWCTBA U
rpaduKy cUHyca, KOCUHYCa, TAaHTeHca B KoTaHrenca. O0paTHbie QYHKIHU.
IIpakTnyeckue 3aHATHA: 5
O6patnbie hyHKuuu U ux rpaduku. OOpaTHbIE TPUTOHOMETpUYECKUE QYHKIIUU
Tema 4.2. CreneHHsble, Conep:xanue yueOHOro MaTepuaJia
MIOKa3aTeNbHbIE, Onpenenenne ¢QyHkuuii, ux cBoiictBa u rpaduku. [IpeoOpazoBanus rpaduKoB.
JorapumMuyueckre u [TapamenpHbIl NEPEHOC, CHUMMETPHUS OTHOCUTENIBHO OCEHM KOOpAMHAT WM CHUMMETpUs 2
TPUTOHOMETPUUECKUE OTHOCHUTEJIHO Hadyajla KOOPAUHAT, CAMMETPHS OTHOCUTENIBHO NIPSIMOM Y = X, pacTsDKEHUE U
¢ynkun. O6paTHble CKaTHeE BAOJb OCEM KOOpAMHAT
TpuroHomerpudeckue Gynkuuu | lMpakruvyeckue 3aHATHS: 5
[Ipeobpa3oBanue rpaduka QyHKIMHU.
KonTtpoJubHas padora Ne 4: «DyHKIIMH, HX CBOMCTBA M rpaguKn» 2
CamocrositeibHas padora
BBINOJTHEHUE JOMAIIHUX 3aJlaHuil 10 pa3aeny 4
IIpumepHasi TeMaTHKa BHeAyJUTOPHOI CaMOCTOSITeIbHOI padoThl
Hammcanwne pedepatos: 8
CrnoxeHne rapMOHMUYECKUX KOJIeOaHUi
I'padmueckoe penieHne ypaBHeHUN 1 HEPABEHCTB
Pa3pgea 5. Hauaja 36
MATeMaTH4YeCKOro aHAJIu3a
Tema 5.1. Coaeprxanue yueOHOro MaTepuasa
ITocnenoBaTenbHOCTH. ITocnenoBarensaocTu. CriocoObl 3aaHUs M CBOMCTBA YHCIIOBBIX ITOCIIENOBATEIHLHOCTEMN. 2

Ilonstue o IMpCACIIC MOCJICAOBATCIILHOCTU
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Coaepsxanue yueOHOro MaTepuasa
CymmupoBanue mocienoBarenbHOCTe.  beckoHeuHo — yObIBaromjass reoMeTpHuecKas
IIPOrpeccusi U €€ CymMMma.

IIpakTuyeckue 3aHATHS:

Yucnosas IIOCJIICAOBATCIIbHOCTD, CcHocOObI €€ 3aaHus, BbIYUCICHUS YJICHOB
nocnenoBarenbHocTu. [Ipeaen nocnepoBarenbHOCTH. beckoHeuHo yObIBaroIIas
Tr€OMETPUYECKasl POTPECcCus

Tema 5.2. [IpousBoHas

Coaep:xanue yueOHOro MaTepuaJia

[TpousBonnas. IloHsTHE O TPOM3BOAHON (YHKIWH, €€ TEOMETPUYECKUN U (U3NIECKUI
CMBICII. YpaBHEeHUE KacaTeldbHOH K rpaduky ¢gyHkuuu. [Ipou3BoaHble CyMMBI, pa3HOCTH,
[IPOU3BEIEHNUS, YacTHOTO. [Ipon3BOIHBIE OCHOBHBIX 3J1€MEHTAPHBIX (PYHKIIHM

Coaep:xanue yueOHOro MaTepuaJia
[Ipou3BoaHBIE CyMMBI, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. [IpOM3BOAHBIE OCHOBHBIX
ANIEMEHTAPHBIX YHKIMIA

IIpakTHYeckHe 3aHATHSA:

ITpaBuna u popmysl tupdepeHnnpoBanms, TadIMLA TPOU3BOJHBIX FIEMEHTAPHBIX
¢bynkuuii. [Ipon3BoaHas: MeXaHUUECKUN U TEOMETPUUYECKUN CMBICI POU3BOIHOM.
YpaBHeHHe KacaTeJbHOW B 00I1IeM BHJIE

Coaep:xanue y4eOHOro MaTepuasa
[TpuMeHeHue nepBoi MPOU3BOAHON K UCCIIECIOBAHUIO (PYHKITUN U TOCTPOCHUIO TPaUKOB.

IIpakTHYecKHe 3aHATHSA:
HccnenoBanue QyHKIMY ¢ TOMOLIBbIO TPOU3BOJHOM. HaxoxieHne HanbobIIero,
HAaMMEHBUIET0 3HAYECHHUs M SKCTPEMANIbHBIX 3HaUeHUH QyHKINH

Conep:kanue y4eOHOIro MaTepuaJia

[IpuMeps! UCIIOIB30BAHNS IPOU3BOIHOM I HAXOKICHUS HAWITYYILEro pelicHus B
MPUKJIaIHBIX 3a7a4ax. BTopas npon3BoaHas, ee reoMeTpuieckuii 1 pu3nueckuii CMbICII.
HaxosxJieHre CKOpOCTH JUlsl ITpoliecca, 3a1aHHoro (opMyJiol U rpadukom

Tema 5.3. [lepBooOpa3zHas u
UHTErpal

Conep:kanue y4eOHOIro MaTepuaJia
[TepBooOpasznas u uHTerpan. llpuMeHeHue ompenaeneHHOr0 WHTErpana JUisi HaXOXKICHHS
TJIOMIAIM KpUBOJMHEHHOM Tpanennn. @opmyna Hetorona—IJleiibaniia

Conep:xanue yueOHOro MaTepuaJia
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[IpuMeHeHHE OIpPEACIIEHHOr0 MHTETpana Uil HAXO0XKACHMS IUIOAAU KPUBOJIMHEHHOU
tpanenun. Popmyna Hetorona—JleliOHuIa

HpaRTn'{ecmle 3aHATHUSA:

Huterpan u nepoodpasnas. Teopema Hrrorona-Jleitonumna. [Ilpumenenune naTerpana K 2
BBIUUCIICHUIO (PU3UYECKUX BEIMYUH U TUIOMIAACH
Coaep:xanue yueOHOro MaTepuaJia 2
[Ipumepsl npUMEHEHMsI MHTErpajia B pU3UKE U T€OMETPUU
KontpoJsbHas padora Ne 5: «Havana maTreMaTH4eCKOIr0 aHAJIH32» 2
CamocrosiTeibHas pabora
BBINOJIHEHUE JJOMAIIIHUX 3aJaHUi 10 pa3jeny 5
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOATEJIbHOI padoThI 8
Hanwucanue pedepara:
[Tonsitre nuddepeHmana u ero MPUIOKCHUS
Pa3nen 6. KomOunaropuka,
CTATHCTHKA M TEOPHs 25
BEPOSITHOCTEI
Tema 6.1 DnemeHTHI Coaepxanue y4eOHOro MaTepuasa
KOMOMHATOPUKHU OcHOBHbIE TOHATUS KOMOMHAaTOpPUKM. 3ajJaud Ha TOJCYET 4YHCIa pa3MelleHUuH, 2
NIEePECTaHOBOK, coueTaHuil. Pemenue 3a1ay Ha nepebOp BapHMaHTOB
IIpakTnyeckue 3aHATHA:
Hctopus pa3BUTUs KOMOMHATOPUKHU, TEOPHHM BEPOSITHOCTEH M CTAaTUCTUKM U UX POJIb B 9
pa3nuuHbIX cdepax UeIOBEUeCKOM JKkHU3HenesTenbHOCTH. [IpaBuia KOMOWMHATOPHUKH.
Perenne KOMOMHATOPHBIX 33a1a4. Pa3menienust, coueTaHusi U NepecTaHOBKU
Conep:kanue y4eOHOIro MaTepuaJia
®opmyna 6bunoma HetotoHa. CBoiicTBa OMHOMUHAIBHBIX KO3 uineHToB. TpeyroibHuk 2
[Tackaiis
Tema 6.2. DneMeHTHI TEOpUU Coaeprxanue yueOHOro MaTepuasa
BEpPOSITHOCTEN CoObITHE, BEpOSTHOCTb COOBITUS, CIOXKEHHE M YMHOXXEHHE BeposiTHocTed. [lonamue o 2

He3a8UCUMOCmuU coObImuil
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HpaRTn'{ecmle 3aHATHUSA:

Kitaccnueckoe onpeneneHrne BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEHN, TEOPEMA O CYMME 2
BEPOATHOCTEN. BbIuncIieHrE BEPOSTHOCTEN
Tema 6.3. DeMeHTbI Conep:kanue y4eOHOIro MaTepuaJia 2
MaTEMaTUYECKON CTaTUCTUKU [IpencraBienne qaHHBIX (TAOJUIIBI, TUArpaMMBbl, TpaduKH)
I[IpakTHYeckune 3aHATHSA: 5
[Ipuknagneie 3agaun. [IpeacraBieHne YUCI0BbIX JaHHBIX
KonTtpoJubHasi padora Ne 6: «kKoMOuHaTOpPHKA, CTATHCTHKA U TEOPUSI BEPOSTHOCTEI» 2
CamocTrosiTesibHasi padoTa
BBITNIOJTHEHUE JIOMAILIHUX 3a/laHui 10 pa3zaeny 6
IIpuMmepHasi TeMaTHKa BHEAyAUTOPHOH CAMOCTOAATE/IbHON padoThl 9
Harnucanue pedepara:
CxeMmbl bepHyJIM IOBTOPHBIX UCTIBITAHUI
Cpennue 3HaUYCHUS U UX TPUMEHEHUE B CTATUCTUKE
Pasnen 7. I'eomerpus 47
Tema 7.1 KoopauHaTel 1 Conep:xanue yueOHOro MaTepuaJia
BEKTOPBI [IpsmoyronbHas (AekapToBa) CUCTeMa KOOpJAUHAT B MpocTpaHcTBe. DopMyia pacCTOSHUS
MEeXay JByMs Toukamu. YpaBHeHMsI c¢epbl. Bektopel. Moayns BekTopa. PaBeHcTBO
BEKTOpPOB. CJI0KE€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4uciio. PasznoxkeHue BeKTopa Mo 2
HampaBJIEHUsM. YTOJ MEXIy AByMs BekTopamu. IIpoekuns BexkTopa Ha och. KoopauHatel
BekTopa. CKaJIpHOE MPOU3BEICHNE BEKTOPOB. Vcoab30BaHNEe KOOPAUHAT U BEKTOPOB MpPH
peIeHNN MaTEMaTHISCKUX U PHUKJIAIHBIX 3a71a4
IIpakTHYecKkHe 3aHATHSA:
JlexapToBa cucTeMa KOOpJUHAT B POCTPAHCTBE. Y paBHEHHE OKPYKHOCTHU, CPEPHI,
IUIOCKOCTH. Paccrosuue mexay Toukamu. Bekrtopsl. JleiictBus ¢ Bekropamu. [lekaproBa 5
CHCTEeMa KOOpJIUHAT B MpocTpaHcTBe. JleficTBHS ¢ BEKTOpaMH, 3alaHHBIMH KOOPIUHATAMH.
CkansipHO€ TPOU3BENIEHNE BEKTOPOB. BEKTOpHOE ypaBHEHME NPSAMON U IIIOCKOCTH.
Hcnons30BaHKMe BEKTOPOB NP JOKA3ATEIbCTBE TEOPEM CTEPEOMETPUH
Tema 7.2. [Ipsamble u Coaeprxanue yueOHOro MaTepuasa
IJIOCKOCTH B POCTPAHCTBE B3anmMHoOe pacnionoxeHue IByX NpsMbIX B TpocTpaHcTBe. [lapamiensHOCTh nIpsiMOil 1 2

IJI0CKOCTH. [IapasuiesIbHOCTh IIIIOCKOCTEN
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Coaepsxanue yueOHOro MaTepuasa

[lepneHIUKyYISPHOCTD NPSAMON U INIOCKOCTH. [IepneHIuKysap 1 HaKJIOHHASA. YTOJI MEXIY
IIPSIMOM U IUIOCKOCTBIO. JIBYTrpaHHBINA yrojl. YTOJI MEKIY INIOCKOCTSMH.
[lepneHIMKYISIPHOCTD IBYX IJIOCKOCTEN

Conep:xanue yueOHOro MaTepuaJia

I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: TAPATUICTBHBIN IEPEHOC, CUMMETPHS
OTHOCHTEJBbHO M1ockocTu. [lapannensHoe npoexktuposanue. Inomans opToronanpHoOM
npoekunu. M300paxeHne NpocTpaHCTBEHHBIX (puryp

IIpakTnyeckue 3aHATHA:

[Tpu3Haky B3aMMHOTO PACHONIOKEHUS MPSIMBIX. YTOJI MEXy NpsiMbIMU. B3auMHuoe
PaCIIOJIOKEHUE IPSIMBIX U IUIOCKOCTEN. [IeprieH MKy sap U HaKJIOHHAs K INIOCKOCTH. YTOJI
MEXy OPSIMOM U INIOCKOCThI0. TeopemMbl 0 B3aMMHOM PACHOI0KEHUN IPSAMON U IIIOCKOCTH.
Teopema o Tpex neprneHAuKyJsApax. [I[pu3Haku u CBOMCTBa MapajuieIbHbIX U
NIEPIEHIUKYJISIPHBIX TUIOCKOCTEN. PaccTosHME OT TOUKH 10 IIIOCKOCTH, OT IPSMOM 10
IIJIOCKOCTH, PACCTOAHUC MCKAY IJIOCKOCTAMHU, MCIKAY CKPCHINBAOIIUMUCH IIPAMBIMHA,
MEXy IPOU3BOJILHBIMU (pUTypamMH B pocTpaHcTBe. [lapaiensHoe NpOeKTUPOBAHUE U €r0
cBoiicTBa. B3aumHoe pacnonoxeHue NpocTPaHCTBEHHBIX (QUTYp

Tema 7.3. MHOrOrpaHHUKH

Coaep:xanue y4eOHOro MaTepuasa
Bepmmnsl, pebpa, rpanu MHororpannuka. [lpusma. [Ipsmas npusma. [IpaBuiibHas npusma.
[Mapannenenunen. Ky6.

Coaepixanue yueOHOIro MaTepuasa
[Mupamupa. [IpaBunbHas nupamuaa. YcedeHHnas nupamuaa. Terpasap. Cummerpuu B KyOe, B
napajuiesenumnese, B npusme u nupamujae. Ceuenns Ky0a, Ipu3Mbl M MHPAMUJIbI

Conep:kanue y4eOHOIro MaTepuaJia
[IpencraBienre O MpaBUIBLHBIX MHOTOTPAaHHHMKAX (TETpadap, KyO, OKTadap, MOAEKAdIp U
ukocadp). [1nomanm mnoBepXHOCTH MHOTOTPAHHUKOB

IIpakTHYecKkHe 3aHATHSA:

CeueHns 1 pa3BepTKHM MHOTOI'PaHHHUKOB. Bupl cummeTpuii B mpocTpancTBe. CHMMeETpuUs
TEJI BpallleHNUs: U MHOTOTPaHHUKOB. Pa3muuHble BUIbI MHOTOTPAaHHUKOB. VX n300paskeHus!.
[lionmaas MOBEpXHOCTH

Conep:xanue yueOHOro MaTepuaJia
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Tema 7.4. Tena u noBepXHOCTH
BpALIEHUS

Hunuuap u konyc. YcedeHHslt konyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTb,
oOpasytomas, pazpeptka. OceBble CEUCHHsI M CEUSHUS, MTapajuiebHble OCHOBaHMIO. [1lap u
cdepa, ux ceuennsi. KacarenpHasi INIOCKOCTH K cepe

IIpakTuyeckue 3aHATHS:
Ceuenusi 1 pa3BepTKU MHOTOTPAaHHHUKOB.

Tema 7.5. Vizmepenus B
reoMeTpun

Coaep:xanue yueOHOro MaTepuaJia

O6bem u ero usmepenue. Murerpanphas Qopmyna oobema. dopmynbr oObema KkyOa,
MPSIMOYTOJIBHOTO Tapasielenurnena, Npu3Mel, uInHapa. GopMynbl oObeMa TUPaMUIbl U
KoHyca. DopMYyJIbI IJIOMIAH MOBEPXHOCTEH IIMJIMH]IPA U KOHYCa

Coaep:xanue yueOHOro MaTepuaJia
@opmynsl o0bema mapa u miuowaau cgepsl. [logobue Tten. OTHowEHUS MIIOMIAAEH
IOBEPXHOCTEH M 00EMOB OJOOHBIX TeJl

IIpakTuyeckue 3aHATHSA:
Beruucnenue miomnagei 1 00-EMOB

KonTtpouabnasi pabora Ne 7: «I'eomerpusi»

CamocrosiTeibHas paGora

BBITIOJIHEHHUE JIOMAIIHUX 3a/laHui 10 pa3zieiy 7

IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOATEJIbHOI padoThI
Hanucanue pedepara:

BekropHoe 3a1aHne NpsIMBIX U INIOCKOCTEN B IPOCTPAHCTBE
[IpaBriIbHBIE U NTOTYIIPABUIIBHBIE MHOTOI'PAaHHUKN

Konunyeckue ceyeHusi 1 UX MPUMEHEHHE B TEXHUKE

15

KoncyabTanuu

14

Hroro

234

Jljis XapakTepUCTUKU YPOBHSI OCBOCHUSI y4eOHOT0 MaTepHalia UCIOIb3yIOTCS CleAyolne 0003HAUEeHHUS:

1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIN (BBITIOJHEHUE JIEATEILHOCTH 110 00pa3Ily, MHCTPYKIIMHU HITH ITOJT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIILHOE BHIIIOJHEHUE JICATEIIbHOCTH, pEeIlIeHHEe MPOOIEMHBIX 33/1a4)
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2.4. Conep:xaHue pa3/ieoB M CHUIITIAHBI

2.4.1. 3aHATHSA JEKIIHOHHOI0 THIIA

HEepaBeHCTBA

UppalMOHaNIbHbIE, TOKA3aTeJIbHbIE U TPUTOHOMETPUUECKHE
YPaBHEHUS U CUCTEMbI. PABHOCHUIIBHOCTD ypaBHEHUH,
HEpaBeHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEILICHUS
(pa3noxeHne Ha MHOXHTENH, BBEJCHNE HOBBIX
HEU3BECTHBIX, MOJACTAHOBKA, TpaUUEeCKUH METO).
Hepasencrta. PaninonanbHble, nppalroHalibHbIE,
IIOKa3areabHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX
pewienus. Mcnonp3oBanne cBOUCTB U rpauKoB (pyHKIMHA
IIPY PELICHUN YPAaBHEHUH U HEPABEHCTB. MeTon
MHTEpBaJIOB. M300paskeHne Ha KOOPIMHATHOU MJIOCKOCTH
MHO’KECTBA PEILIEHUH YPaBHEHUH U HEPABEHCTB C JBYMs
NIEPEMEHHBIMH U UX cucTeM. [I[puMeHenne MmareMaTu4ecKux
METOJIOB JIJISl pELICHUSI COAepKATEeNbHbIX 3a]1a4 U3
pa3nuyHbIX 0071acTeH HayKH U NPaKTUKU. MIHTepripeTarus
pe3ynbTara, y4eT peajibHbIX OrpaHHYEHUH.

No dopma
pa3 | HaumenoBanue rexyimer
e pasena Coneprxanue pasnena 0
a KOHTPOJI
s
1 2 3 4
BBenenue MaremaTuka B HayKe, TEXHUKE, YKOHOMHUKE, v
MH(POPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON
nesitenbHOCTH. Llenu u 3amaun n3ydeHust MaTeMaTUKU TTPU
ocoennu npodeccurt CI1O u cnenmansuocrer CIIO.
1 | Anrebpa [enpie u parmoHanbHbIC YUCia. [[edCcTBUTENbHBIC YHCIIA. v
Kommiiekcneie uncna. Kopau u crenenn. Kopuun
HaTypaJbHOW CTETIEHH U3 YKClia U UX cBoMCTBa. CTeneHu ¢
paloHaIbHBIMU MTOKA3aTENSIMH, UX cBOWCTBA. CTENEeHH ¢
JeHCTBUTENLHBIMU TTOKa3aTessiMu. Jlorapudm. Jlorapupm
yrcna. OCHOBHOE Torapu(pMUIecKoe TOXKAECTBO.
JlecsaTuuHbIe U HaTypanbHbIe Jorapudmel. [IpaBuna
nercTBul ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anreOpandecKux BHIPAKESHUH.
[IpeoOpa3oBanue pallMOHAIBHBIX, UPPALUOHATIBHBIX
CTETEeHHBIX, TOKA3aTEIbHBIX U JIOrapu(hMUIECKUX
BBIPAKEHUH.
2 | YpaBHeHUA U VYpaBHEHHS U CUCTEMBI ypaBHEHUH. PalinoHnanbpHble, Y




dopma

Ne
TEKyIIer
pa3 | HaumeHoBaHue yu
Coneprxanue pasnena 0
bi () paszzena
KOHTPOJI
a
s
1 2 3 4
3 | OcHOBBI Panuannas mepa yrna. Bpamarensnoe asuxenue. Cunyc, V.1
TPUTOHOMETPUH | KOCUHYC, TAHT'€HC U KOTaHTeHC uncia. QopMyJibl
npuBeeHus. @opmyJibl cinoxeHusl. PopMyJibl YBOCHHUS
®opmyiisl 10JI0BUHHOTO yria. [IpeoOpa3zoBanus
MPOCTEUIINX TPUTOHOMETPHUYECKUX BBIPAKECHUN
[Ipeo6pa3oBanue CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIUK B
IIPOU3BEICHNE U IPOU3BEACHUS B CYMMY.
TpuronomeTrpruyeckue ypaBHEHUS 1 HEPAaBEHCTBA
[Ipocreiimme TpuroHoMeTpudeckue ypasHerus. OopaTHbie
TpUTrOHOMETpHUUEcKUe QYHKIUU. APKCUHYC, apKKOCHHYC,
apKTaHI'eHC.
4 | OyHKIUYU, UX Oyukiuu. O6nacTk onpeaencHus 1 MHOKECTBO 3HAYCHUH; 4

CBOICTBA U
rpaduku

rpaduk QyHKIHMH, TOCTpOeHUE TpadUKOB (DYHKIIUH,
3aJJaHHBIX PA3TUYHBIMU criocoOamu. CBOMCTBA (QYHKITHH.
MOHOTOHHOCTH, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,
NePUOINIHOCTD. [[poMexyTKkH BO3pacTaHus U yOBIBAHMUS,
HauOoJbIIIee U HANMEHbIIIEe 3HAUCHHU S, TOUYKU IKCTPEMyMa.
I'padpuueckas narepnperanus. [Ipumepst
(yHKIIMOHATBHBIX 3aBUCUMOCTEH B peallbHBIX MpoIeccax u
SABIICHUSIX. ApU(PMETHIECKHE OTIepalliy HaJl PYHKIUSIMH.
Crnoxnas ¢pynkuus (kommnosunus). OopaTHbie QyHKIUH. .
Omnpenenenust PyHKIIUN, UX CBOKCTBA U TpadUKH.
[TpeobpazoBanus rpaduxos. [lapanienbHbIN IepeHoC,
CUMMETPHSI OTHOCUTENLHO OCEH KOOPJAUHAT U CUMMETPHS
OTHOCHTEIIHO Havajxa KOOPAWHAT, CHMMETPHS
OTHOCHUTEJIBHO MPSIMOK Y = X, pacTsKeHHUE U cKaTHe BIOJb
0CeH KOOpJMHAT.
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pas
S

HanmenoBanue
paszaena

Coneprxanue pasnena

dopma
TEKyIer
0
KOHTPOJI
s

2

3

4

Hauana
MaTeEMaTUYECKOI'0
aHajanza

[TocnenoBarenbHocTU. CrIOCOOBI 33 JaHUSI U CBONCTBA
YHCIIOBBIX MocienoBaTenbHocTer. [loHsTre o npeaene
nociuenoBareabHOCTH. CyMMUpOBaHUE
nocrneaoBareabHocTeH. beckoHeuHo yObIBaromas
reoMeTpuuecKkas nmporpeccus u ee cymma. [IpousBonnas.
[Tonatue o Mpou3BOJHON (YHKIINH, €€ TEOMETPUUECKUI U
(bU3UYECKUN CMBICI. Y paBHEHHE KacaTeIbHOH K TpaduKy
¢ynkuuu. [Ipon3BoaHBIE CyMMBI, Pa3HOCTH, TPOU3BEACHUS,
yacTHble. [Ipon3BO/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bysakuui. [IppMenenue mpon3BOAHON K UCCIIEI0BAHUIO
GbyHKIUH 1 ocTpoeHuto rpadukos. [Ipumepsl
WCIIOJIb30BAaHUS TPOU3BOJHON IS HAXOXKACHHUS
HAWTY4IIero PEHICHUs B IPUKJIAIHBIX 3a/1a4ax. Bropas
MIPOU3BOJIHAS, €€ TEOMETPUUECKUN U (PUBUUYECKUN CMBICI.
Haxosxnenne ckopocTH TS Iporiecca, 3a1aHHOTO
dbopmynon u rpaduxom. [lepBooOpaszHasi u HHTETrpaJl.
[IpumeHeHne ornpeieIeHHOT0 HHTErpaia sl HaXOXKICHUS
IUIOLIAIM KPUBOJIMHEHHON Tpanenuu. Popmyna
Herorona—IJleriOnuna. [Ipumepsl npuMeHeHus: HHTErpaja B
(bu3MKe U TEOMETPHUH.

v

KomOunaropuka,
CTaTUCTHKA U
TEOpHs
BEPOSATHOCTEM

OcHOBHbIE OHATHSI KOMOMHATOPHUKH. 3a/1aui Ha MOJICUET
quclia pa3MelleHuH, IepecTaHOBOK, coueTaHu!. Pemenue
3aja4 Ha nepebop BapuantoB. Popmyna 6mHoma HeloToHa.
CaoricTBa OMHOMUHAIBHBIX KO3 (HULIHEHTOB. TpeyroabHUK
[Mackans. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE U
YMHOXeHHE BeposiTHOCTEH. [IoHsATHE O HE3aBUCUMOCTH
coObITUH. J[MCKpeTHAas cilydyarHas BEJIMYMHA, 3aKOH €€
pacripenienenusi. UucaoBble XapaKTepUCTUKH TUCKPETHON
Cly4aHOH BeIM4MHBIL. [ToHSATHE 0 3aKOHE OOJBIINX YUCE.
[IpencraBneHue AaHHBIX (TaOIMIIBL, TUArPAMMBI, TpapUKH)
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dopma

[TapannensHocTh NpsAMOU U TI0cKoCcTH. [TapannensHocTh
miockocted. [lepneHanKyIsIpHOCTb NPSMOH U MIIOCKOCTH.
[leprienaAuKyIslp U HAKJIOHHAsL. YTOJI MEXIY IPAMOU U
IUIOCKOCTBIO. JIByTpaHHBIM yroil. Yroia Mexuy
IJI0CKOCTAMU. [leprieHaAuKyIspHOCTD ABYX IJIOCKOCTEH.
I'eomerpuueckue npeodbpazoBaHus IPOCTPAHCTBA!
NapajuleIbHBIN IEPEHOC, CUMMETPHS OTHOCUTEIIBLHO
wiockoctu. [lapamiensHoe npoexktupoBanue. M3obpaxenue
[IPOCTPAHCTBEHHBIX (puryp. MHororpannuku Bepimnsl,
peOpa, rpanu MHororpanHuka. [Ipusma. Ipsmas npuzma.
[IpaBunbHas npusma. [lapannenenunen. Ky0. [lupamuna.
[IpaBuibHas nupamuaa. Y ceueHHas nupaMuia.
Terparnp.Cummerpuu B KyOe, B apajijiesieluIese, B
npusme u nupamuje. CedeHus Ky0a, IpuU3Mbl U MHPAMU/IBL.
[IpencraBienue o npaBUIbHBIX MHOTOTPAHHUKAX
(TeTpaszpe, Kyde, OKTasyApe, JoAEeKadpe U UKOCAdPe).
Tena n noBepxHoctH BpameHus L{lunmmHaap u Konyc.
VYceuennsit konyc. OcHOBaHME, BbICOTA, OOKOBas
MMOBEPXHOCTh, 00pasyrolas, pazpeptka. OceBble CEUCHUS U
ceueHwusl, napaenbHble ocHoBaHuo. Hlap u chepa, nx
ceuenus. KacatenbHas miockocTs K cepe. M3mepenus B
reomerpun O0beM U ero usmepenue. MurerpanbHas
dhopmyna oobrema. DopMyIisl 00beMa Kyoa,
MIPSIMOYTOJIBHOTO NapAJUIEIENUIIEa, IPU3MBI, LIMIIMHAPA.
®opmysiel 00beMa HUpaMuIbl U KoHyca. DopmyIibl
IJIOLIA/IA TOBEPXHOCTEN LIWINHAPA U KOHYca. Dopmyiisl
o0beMa 1mapa u mioanu cepsl. I[logobue Ten.
OTHoOIIEHUS TUIOIAIeH TOBEPXHOCTEH U 00BHEMOB
no1o0HbIX Ten. KoopauHate! u BekTopsl [IpsmoyronbHas
(nekapToBa) cucTemMa KOOPJAUHAT B IPOCTPAHCTBE.
dopmysia pacCTOSHUS MEXAY ABYMs TOUKAMH. Y PaBHEHHUS
cthepsl. Bexropsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOPA Ha YHCJIO.
Pa3noxxeHue BeKTopa 1o HanpaBiICHUSIM. YTOI MEXKIY
nBymst BekTopamu. [Ipoeknus Bekropa Ha ock. KoopanHatel
BekTOopa. CKansipHOe MPOU3BEACHUE BEKTOPOB.
Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN
MaTeMaTHYeCKHUX M MPUKJIAJIHbIX 3a/1a4.

Ne
TEKyIer
pa3 | HaumeHoBaHue v
Coneprxanue pasnena 0
Jen paszneina
KOHTPOJI
a
s
1 2 3 4
7 | 'eometpus B3anMHOE pacnosiokeHue IByX IPSIMBIX B IPOCTPAHCTBE. v

IIpumeyanue: Y — yCTHBIN onpoc, JI — MaTeMaTu4eCKUil JUKTaHT

2.4.2. 3aHATHA CEMUHAPCKOI0 THIIA

He npenycMmotpensl
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2.4.3. IlpakTHYeckne 3aHATHS

Ne

HaunmenoBanue
paszaena

HaumeHoBaHHEe MPaKTUYECKHX (JTAOOPATOPHBIX) paboT

®dopma
TEKYLIETOo
KOHTPOJISI

2

3

4

Bsenenue

Y

Anrebpa

Apudmernueckue 1HCTBHS HAJ YUCIAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYSCHUH BEJIMYUH U MOTPEIIHOCTEN
BBIYHCIICHUH (20COJIOTHOW U OTHOCHTEIIBHOHN ), CPaBHEHUE
YHCJIOBBIX BbIpAXXKEHUU. BbIuncieHne u cpaBHEHUE KOPHEH.
Brinonnenue pacueroB ¢ paaukanamu. Penienue
HppalOHAIbHBIX ypaBHEeHUH. HaxoxeHue 3HaueHun
CTENeHEe! ¢ pallMOHAIBHBIMU MOoKa3aTensiMu. CpaBHEHHE
crenened. [IpeoOpa3zoBaHus BRIpAKEHUH, COJIEPIKAIINX
cTeneHu. Pernenne nokazarenbHbIX ypaBHEHUU. Perenne
MPUKJIaIHBIX 330a4. Haxoxnenue 3nadeHunt jorapudma mno
IIPOU3BOJILHOMY OCHOBaHUIO. [lepexos ot oiHOrO
OCHOBaHUS K JApyromy. Beruncinenue u cpaBHeHHE
norapupmos. JlorapupmMupoBanue U MOTCHIIUPOBAHKE
BbIpaxxeHUH. [IpuOIuKeHHbIE BBIYUCICHUS U PEIICHHUS
MPUKIIAAHBIX 331a4. Permenne morapudMudeckux
ypaBHEHHUH.

V,ITP,KP

YpaBHeHus u
HEPaBEHCTBA

KopHu ypaBHeHUH. PaBHOCHIBHOCTh YPaBHEHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIC TPUEMBI PEIICHUS
ypaBHeHHH. Perienue cucreM ypaBHeHuH. Mcronb3oBaHue
CBOMCTB U IpauKoB (PYHKIIUH I pEIICHUS YPaBHECHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPUHU

PaananHbId MeTO/1 U3MEPEHUS YIJIOB BpAILlEHHs U CBS3b C
rpaxycHor Mepor. OCHOBHBIE TPUTOHOMETPUYECKHE
TOKIECTBA, (OPMYIIBI CIIOKEHUS, YABOCHHUS,
npeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKUIUH B
[IpOU3BEIeHUE, TpeoOpa3oBaHUE MPO- U3BEACHUS
TPUTOHOMETpHUUYECKUX GYHKIMH B cymmy. [Ipocrermme
TPUTOHOMETPUUECKHE ypaBHEHUS U HepaBeHCTBa. OOpaTHbIe
TPUTOHOMETpHUUYECKHE (PYHKIMH: apPKCUHYC, ApKKOCHHYC,
ApKTaHTeHC.

V,ITP,KP

DyHKIMH, UX
CBOMCTBA U
rpaduxu

[TpuMepsl 3aBUCUMOCTEH MEXAy NEPEMEHHBIMU B PEAIbHBIX
Ipoleccax U3 CMeXHbIX TUcHUIUIMH. Onpenenenne
¢yukuud. [Toctpoenue n ureHue rpaukoB QyHKIIUH.
UccnenoBanue ¢pynknmun. CBOHCTBA THHEHHOH,
KBaJPaTUYHOM, KyCOUYHO-IMHEWHOU U APOOHO-THHEHHOH
¢byukuun. HenpepbsIBHBIE U TepHOAMYECKUE (DYHKITUH.
CaoricTBa U rpauKu CUHYCa, KOCUHYCa, TAHT'€HCA U
koTaHrerca. O0parHbie GyHKINU U uX rpapuku. OOpaTHbIE
TpuroHomerpuueckue Gpynkuuu. [IpeodpazoBanus rpaduka
¢yukuuu. 'apmonnyeckue konedanus. [Ipuknaaasie
3anaun. [lokazarenbHble, TorapupmMuiecKue,
TPUTOHOMETPUUYECKHE YPAaBHEHHSI 1 HEPABEHCTRA.

V,ITP,KP

Hauamna
MaTEMATUUECKOTO
a”Hajnsza

YucioBas MOCIEA0BATENLHOCTE, CIIOCOOBI €€ 3aIaHusl,
BBIYHCIICHHS] YJIEHOB NociieoBaTenbHoCcTH. [Ipenen
MOCJIeIOBATEILHOCTH. beckoHeuHo yObIBatomas

V,ITP,KP
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reomeTpuueckas nporpeccusi. [I[pousBoanas: MexaHMUECKUI
Y T€OMETPUYECKUH CMBICI MPOU3BOIHOM. Y paBHEHHE
KacaTeJabHOH B o0mem Buje. [IpaBuna u hopmyst
nuddepeHpoBanms, Ta0IUIA TTPOU3BOIHBIX
aneMeHTapHbIX pyHkuud. MccnenoBanne GyHKINU C
MOMOIIBIO TPOM3BOTHON. HaxoxieHne HaubopIiero,
HAUMEHBIIIETO 3HAUEHUS U SKCTPEMAIIbHBIX 3HAUYCHUN
¢ynkuuu. Materpan u nepsoodpasnas. Teopema
Herorona—IJleronuma. [IpumMeHeHne nHTETpaia K
BBIYMCIICHUIO (PU3NYCCKUX BEITMYMH U TUIOMIAJICH.

Komb6unaropuka,
CTaTUCTUKA U
TEeOpHUst
BEPOATHOCTEM

HcTopus pa3BuTHS KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEN
U CTaTUCTUKU U UX POJIb B Pa3IMUHBIX C(epax yelI0BEeUECKON
JKu3HeaesTenbHocTU. [IpaBuina komOuHaTopuku. Pemienue
KOMOMHATOPHBIX 3a1a4. Pa3Menienus, couetanus u
nepectaHoBkd. buaom Herorona u Tpeyronsauk [Tackans.
[Tpuxnanueie 3anaun. Kilaccuueckoe onpeneneHue
BEPOSATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOPEMA O CyMME
BeposTHOCTEH. Brruncnenue BepositHocTed. [lpukinannele
3apau. [IpencraBnenue yncioBelx AaHHbIX. [Ipuknansele
3a/1a4u.

V,ITP,KP

I'eomeTpus

[Tpu3Haky B3aMMHOTO PACIIOJIOKEHUS MIPSMBIX. YTOI MEKIY
npsiMbIMU. B3anMHOE pacnosioskeHne NpsiMbIX U IUIOCKOCTEH.
[lepnenauKyIsip U HAKJIOHHAA K TUIOCKOCTU. YTOJ MEXIY
IPSIMOU U TUIOCKOCTHIO. TeopeMbl 0 B3aUMHOM
pacmoIoKeHUH MPSMOK U MockocTu. Teopema o Tpex
neprneHaukyspax. [Ipusnaku u cBoricTBa napajuieabHbIX U
NEePIEeHIUKYJISIPHBIX TUIOCKOCTEH. PaccTosHNE OT TOUKH 10
IUIOCKOCTH, OT MPSIMOU J10 MJIOCKOCTH, PACCTOSHUE MEXKTY
IUIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIUMUCS TPSIMBIMH,
MEXy IPOU3BOJIHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannenpHOE MPOEKTUPOBAHUE U €r0 CBOKCTBA. 1eopema o
NI0WaA0U OPMOSOHATLHOU NPOEKYUU MHO20Y20IbHUKA.
B3anMHoe pacnosoxkeHne NpoCTpaHCTBEHHBIX (QUTYD.
Paznuynble Bubl MHOTOrpaHHUKOB. VX n300paskeHusl.
CeueHusl, pa3BepTKU MHOTO- TpaHHUKOB. [lnomanp
MOBEPXHOCTU. Bubl CUMMETpUH B IPOCTPAHCTBE.
CummeTpus Tes BpalleHUs: U MHOTOTPaHHUKOB.
Brruucnenue miomniaaen u oobemoB. Bekropsl. JlericTBus ¢
BEKTOpaMH. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, C(Hephl, IITOCKOCTH. PaccTostHue
MEXly TOUKaMu. /[ercTBus ¢ BEKTOpaMu, 3aJaHHBIMU
koopauHatamu. CKallipHOE TPOU3BEIEHNE BEKTOPOB.
BexTopHOe ypaBHEHUE NPSIMOH U INIOCKOCTH.
Hcnonb30BaHre BEKTOPOB MPU JJOKA3aTENbCTBE TEOPEM
CTEPEOMETPHUH.

V,ITP,KP

Ipumeuanue: I1P- npakmuueckas paboma,, Y — ycmuwiii onpoc, KP — konmponvnas paboma

2.4.4. Conep:kanue caMOCTOSATEIbHON padoThI
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CamocrositensHas padota cryaeHToB (CPC) — 310 akTuBHBIE (HOPMBI WHIUBHUIYATHHOU U
KOJUICKTUBHOM JESATEIbHOCTH, HAMpPABIECHHBIE HAa 3aKpEIJICHUE, PACIIMPEHUE U CUCTEMATHU3AIUIO
MPONJICHHOT0 MaTepuaa 1o TeMaM y4eOHOU JUCIHUILTUHBL.

CamocrosrenbHas paboTa sSBISETCS OJHUM U3 BUJOB YUEOHBIX 3aHATUH CTYACHTOB, LIEISIMU
KOTOPOM SBIISIOTCSA:

— cHCTEeMaTU3alus U 3aKPEIUICHUE TOJYYEHHBIX TEOPETUYECKUX 3HAHUN M MPAKTUYECKUX
YMEHHH CTY/IEHTOB;

— yrayOJieHue U paclIMpeHne TEOPETHUECKUX 3HAHU,

dbopMUpOBaHHE YMEHUN HCHOJIB30BaTh pa3inyHble HH(POPMAIMOHHBIE HWCTOYHHKU
(HOpMAaTHBHYO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTALMIO U CIELUAIBHYIO JIUTEPATYPY);

— pa3BUTHE I[103HABATEJIbHBIX CIIOCOOHOCTEH M AaKTUBHOCTU CTYJIEHTOB, TBOPYECKOM

MHUIMATUBBI, CAMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;
dbopMUpOBaHHE CAMOCTOSITEIBHOCTH MBILIUICHUS, CIHOCOOHOCTEl K CaMOpa3BUTHUIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOPEATIN3ALINN;

— pa3BUTHE UCCIEIOBATEILCKUX YMEHUH.

B kauectBe ¢opMm 1 MeTo/10B KOHTpOsl BHeaynuTopHoi CPC moryT ObITh MCHONIB30BaHbI
CEMUHAPCKHE 3aHATHUS, 3aU€Thl, TECTUPOBAHNE, KOHTPOJIbHBIE pa0OThI, MATEMATUYECKUE TUKTAHTHI U
Ap.

Kpurepusamu ouenku pe3yiabratoB BHeayauTopHoit CPC sBisroTcs:

— YPOBEHb OCBOEHHUSI yU€OHOI0 MaTepHaa;

— YMEHHUE UCTOIb30BaTh TEOPETUUECKUE 3HAHUS NP BHIMOTHEHUN MTPAKTUUECKUX 3a71a4;

— 000CHOBAaHHOCTb U YETKOCTh U3JI0KEHUS OTBETA;

— o(hopmiieHue Marepualia B COOTBETCTBUH C TPEOOBAHUSMHU.

Kontposnb pesynpraToB BHeayauTopHOil CPC MOXET OCyIIeCTBIATHCS B Mpeeiiax BPEMEHH,
OTBEJICHHOTO Ha 00s3aTeNnbHble yueOHbIe 3aHATUSA U BHeayauTopHyto CPC, MOXeT mpoxoauTh B
MMCbMEHHOW, YCTHOM WJIM CMEIIaHHOW (opme, C TPeACTaBICHUEM TMPOIAYKTAa TBOPUECKOM
JESITEIbHOCTH CTY/ICHTA.

Buaer CPC:

— MO OBJIAJIEHMI0 3HAHMSAMM: AaHAJIM3 TEKCTa y4eOHMKA, OMOJHUTEIHLHON JUTEpaTyphl,
COCTaBJICHHWE IJIaHa;

— M0 3aKpeNnJieHNI0 U CUCTeMAaTH3alMU 3HAHMIi: paboTa ¢ KOHCIIEKTOM JIeKIIUM, paboTa ¢
y4eOHUKOM, JTOTIOJTHUTEIHHON TUTepaTypOid, MOJATOTOBKA JOKIIAIOB;

— mo (opMHpPOBAHMI0O YMeHHMHl W HABBIKOB: pEIICHUE MPOOJEMHBIX BOIPOCOB TpH
MOATOTOBKE K 3K3aMEHY.

IIpumepHas TemaTnka pegeparTos:

HenpepriBHble 1po0u.

[IprMeHeHHe CII0KHBIX MPOLIEHTOB B SKOHOMUYECKHX pacyeTax.
[TapannenpsHOE POEKTUPOBAHUE.

Cpennue 3Ha4YeHUS U UX IPUMEHEHHUE B CTATHCTHUKE.
BekropHoe 3a1anne NpsMbIX U INTIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHne rapMOHMYECKUX KOJIeOaHuH.

I'paduueckoe penieHne ypaBHEHUH 1 HEPABEHCTB.
[IpaBusIbHBIE U TIOTYIPABUIBHBIE MHOTOTPAHHUKHY.
Konnueckue cedeHuns M WX MPUMEHEHHE B TEXHUKE.

10 [Tonsatue nuddepenmana u ero NPUIOKEHHS.

11. CxeMbl IOBTOPHBIX UCHIBITaHUHN bepHyn.

12. UccnenoBanue ypaBHEHUI U HEPABEHCTB C MApaMETPOM.

CoNR~WNE
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2.4.5. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHusl 1JIs1 CAMOCTOATEIbHOMH PadoThl
00y4aroIuXcs Mo JUCIHUIINHE

Ha camocrositensHyto paboTy 00ydaronmxcsi OTBOIUTCS 64 yaca yueOHOrO BpeMEeHH.

HaumenoBanue

Ne paszaena, TeMbl, BUIA

CPC

[TepeyeHp yueOHO-METOIUYECKOTO OOECHEYEHUs AUCLUIUIMHBI 110
BBITOJIHEHUIO CAMOCTOSITEIBHOM paboThI

1 2

3

BBenenue.

1.boromonoB, H. B. Maremaruka : y4eOHUK /I CPEAHETO
npodeccuonansHoro obpazoanus / H. B. boromonos, II. HU.
Cawmoiinenko. — 5-e uz ., nepepad. u mon. — Mocksa : 3narenscTBo
Opaiit, 2020. — 401 ¢. — :(IlpodeccuonanpHoe 0Opa3oBaHue). —
ISBN 978-5-534-07878-7. — Pexum JIOCTYTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka: anrebpa u
Hayajla MaTeMaTUYeCcKOro aHaiusa, reomerpus [Tekcr] : yueOHuUK 11t
MCIOJIb30BaHUsl B Y4eOHOM Ipoliecce 00pa3oBaTENbHBIX YUPEKICHUN
CIIO na 06a3e OCHOBHOTO OO0IIEro OOpa3oBaHHs C MOJYyYCHHEM
cpennero oomero odpazoBanus / M. 1. bammakog. - 4-¢ usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccruonansuoe
obpazoBanue. O6meoOpa3zoBaTeabHble AUCIUILIMHBI). - ISBN 978-5-
44

Aunredpa

1.boromonos, H. B. Marematuka : y4eOHUK ISl CPEIHETO
npodeccuonanpHoro obpazoanus / H. B. boromonos, II. H.
Camoiinenko. — 5-e uzj., mepepad. u gon. — Mocksa : M3naTenbeTBo
FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHOe 00pa3oBaHue). —
ISBN 978-5-534-07878-7. — Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa u
Hayajla MaTeMaTUYecKoro aHaiusa, reomerpus [Tekcrt] : yueOHuK Juist
MCIIONIb30BaHuUsl B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKIECHUN
CIIO Ha 06a3ze OCHOBHOro oOmero oOpa3oBaHHUSl C TOJYyYEHUEM
cpenHero obmiero oobpazosanusi / M. U. bammakos. - 4-e u3sn., ctep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccruonansuoe
oOpazoBanue. ObeoOpazoBarenbHble nUCHUIIIHHB). - ISBN 978-5-
44

YpaBuenus
HEPaBEeHCTBa

Hu

1.boromonos, H. B. Marematnka : y4eOHUK IJIsl CPEIHETO
npodeccuonanibHoro obpazoBanuss / H. B. boromonos, II. U.
Camolinenko. — 5-e u3 ., nepepad. u gon. — Mocksa : 3naTenbcTBo
Opaiir, 2020. — 401 c¢. — :(IIpodeccnonanpHOoEe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. — Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa u
Hayajla MaTeMaTUYeCcKoro aHaiusa, reometpus [TekcT] : yueOHuK amns
WCIIONIb30BaHMsl B Y4eOHOM Ipoliecce 00pa3oBaTENbHBIX yUPEKICHUN
CIIO Ha 06a3ze OCHOBHOro oOIIero oOpa3oBaHHUS C TOJYyYEHUEM
cpenHero obmiero oobpazosanus / M. U. bammakos. - 4-e u3sn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccrnonansuoe
obpazoBanue. ObeoOpa3oBarenbHbie AUCHUIUIMHG). - ISBN 978-5-
44

4. |OcHOBBI

1.boromonos, H. B. Maremaruka : y4yeOHUK JJIsi CPEIHErO
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

TPUTOHOMETPHH

npodeccuonansHoro obpazoanus / H. B. boromonos, II. HU.
Cawmoiinenko. — 5-e u3 ., nepepad. u mon. — Mocksa : 3narenscTBo
Opaiit, 2020. — 401 ¢. — :(IIpodeccronanpHoe 0Opa3oBaHue). —
ISBN 978-5-534-07878-7. Pexum JOCTYTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka: anredpa u
Hayvaja MaTeMaTH4YeCKOTO aHainu3a, reomerpus [Tekcr] : yaeOHUK 1uist
MCIOJIb30BaHUsl B y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUN
CIIO nHa 06a3e OCHOBHOrO 0O0mEro o0pa3oBaHHA C TOIYYECHUEM
cpennero obmero odpazoBanus / M. 1. bammakog. - 4-¢ usn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonanbaoe

obpazoBanue. O6meoOpa3zoBareabHble AUCIUIUIMHBI). - ISBN 978-5-
44

DOYyHKIUH,
cBoOlcTBA
rpadpuxn

HX

U

1.boromonoB, H. B. Maremaruka : y4eOHUK HJisi CPEIHETO
npodeccuonansHoro obpazoanus / H. B. boromonos, II. H.
Camoiinenko. — 5-e uzj., mepepad. u gon. — Mocksa : M3naTenbeTBo
FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHOe 00pa3oBaHue). —
ISBN 978-5-534-07878-7. Pexum JocTyna
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka: anrebpa u
Hayajla MaTeMaTUYeCKOro aHaiusa, reomerpus [Tekcr] : yueOHuK Juist
MCIOJIb30BaHUsl B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUN
CIIO na 06a3e OCHOBHOTO OOIIEro OOpa3oBaHHs C MOJYyYCHHEM
cpennero oomero odpazoBanus / M. 1. bammakog. - 4-¢ usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

obpazoBanue. O6meoOpa3zoBareabHble AUCIUILINHBL). - ISBN 978-5-
44

Haugana
MATEMATHYECKOI0
aHaJIN3a

1.boromonos, H. B. Marematnka : y4eOHUK ISl CPEIHETO
npodeccuonanibHoro obpazoBanus / H. B. boromonos, II. U.
Camoiinenko. — 5-e u3g., nepepad. u gon. — Mocksa : M31aTenscTBo
Opaiirt, 2020. — 401 c. — :(IIpodeccuonanpHoe 0Opa3oBaHue). —
ISBN 978-5-534-07878-7. Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa u
Hayajla MaTeMaTUYecKoro aHaiusa, reomerpus [Tekcr] : yueOHuK Jist
MCIIONIb30BaHUsl B y4eOHOM Ipoliecce 00pa3oBaTENbHBIX yUPEKICHUN
CIIO Ha 06a3ze OCHOBHOro oOmero oOpa3oBaHHUSl C TOJYyYEHUEM
cpenHero obmero oopazosanusi / M. U. bammakos. - 4-e usn., ctep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccronanbroe

obpazoBanue. ObeoOpa3oBarenbHbie AUCHUIUIHHEB). - ISBN 978-5-
44

KomOunaropuka,
CTAaTHUCTHKA
Teopus
BEpPOsATHOCTEM

Hu

1.boromonos, H. B. Maremaruka : y4yeOHMK JaJsi CpPEIHEro
npodeccuorHanibHOro obpazoBanust / H. B. boromonos, II. .
Camolinenko. — 5-e u3 ., nepepad. u gon. — Mocksa : 3naTenbcTBo
FOpaiir, 2020. — 401 c¢. — :(IIpodeccuonanpHOE 00pa3oBaHue). —
ISBN 978-5-534-07878-7. Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonos, H. B. Maremaruka : y4yeOHUK Jisi CPEIHErO
npodeccuoranibHOoro obpazoBanus / H. B. boromomos, II. U.
CamolineHko. — 5-e u3 ., nepepad. u gon. — Mocksa : 3natenbcTBo
FOpaiir, 2020. — 401 c. — :(IIpodeccnonanpHoe 00pa3oBaHue). —
ISBN 978-5-534-07878-7. Pexum JIOCTYTIa
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

https://urait.ru/book/matematika-449006

2. bammvakoB, Mapk HMBaHoBu4. Maremaruka: aireOpa u
Hayvaja MaTeMaTH4YeCKOTo aHanu3a, reomerpus [Tekcer] : yaeOHUK 1uist
MCIIOJIb30BaHUs B y4eOHOM Ipoliecce 00pa3oBaTEeNbHBIX YUPEKICHUN
CIIO nHa 06a3e OCHOBHOrO 0O0mEro o0pa3oBaHHA C TOITYYECHUEM
cpennero obmero odpazoBanus / M. 1. bammakog. - 4-¢ usn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonanbaoe
obpazoBanue. O6meoOpa3zoBareabHble AUCIUIUIMHBI). - ISBN 978-5-
44
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https://urait.ru/book/matematika-449006

3. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

Oco6eHHOCTh (heiepalibHBIX FOCYIapCTBEHHBIX 00PAa30BaTENIbHBIX CTAaHIAPTOB 00pa30BaHUS —
9TO HUX JEATEIBHOCTHBIM XapakTep, KOTOPBIA CTABUT IJIABHOM 3a4ad4eil pa3BUTHE JIMYHOCTH
oOyyJaromerocs.

[TocraBnenHas 3ama4ya MO3BOJSIET MPEBPATUTh TPAIUIIMOHHOE OOyuYeHHE, HalpaBlICHHOE Ha
HAKOIUICHWE 3HAHWW, YMEHMH, HABBIKOB, B IIPOLECC Pa3BUTHs JINYHOCTU CTYJEHTa, & MMEHHO
BHE/IPEHUE COBPEMEHHBIX 00pa30BaTENbHbBIX TEXHOJIOTUI. YXO0/ OT TPAJUILMOHHOTO 3aHSTHS Yepe3
UCIIOJIb30BaHUE B Ipolecce OOydeHUs HOBBIX TEXHOJOTHI IMO3BOJSET YCTPAaHUTh OAHOOOpasue
00pa3oBaTeNbHON Cpeibl  MOHOTOHHOCTBH Y4EOHOTO MPOIecca, CO3acT yCIOBUS /Il CMEHbI BHJIOB
NESITEeIbHOCTH  OOyYarOUIMXCs, IO3BOJUT  PEATU30BaTh HPUHLUIBI  3J0POBbECOECPEIKEHHUS.
PexkomenryeTcsi OCyIeCTBIATh BBIOOP TEXHOJIOTHH B 3aBUCHUMOCTH OT IPEAMETHOTO COJEpKaHMS,
Hesel 3aHATHUS, YPOBHS IOJATOTOBJICHHOCTH OOYyYaroIIMXCs, BO3MOYKHOCTH YIOBJIETBOPEHHUS HX
00pa30BaTebHBIX 3alIPOCOB U UX BO3PACTHOMN KaTETOPUH.

B ycnoBusix peanuzammu tpeboBanuii PI'OC Hambonee axkTyalbHbBIMU IpPU HU3YyYCHHU
MaTeMaTUKHU CTAHOBATCS CJIELYyIOIINE 00pa30BaTeNIbHbIE TEXHOJIOTUU:

1) TMYHOCTHO-/IeSITENbHAsL TEXHOJIOTHS;

2) urpoBasi TEXHOJIOTUS;

3) pa3BuBaroLIas TEXHOJIOT U,

4) 310poBbecOeperaroIas TEXHOJOTHS;

5) uH(POKOMMYHHKAIIMOHHASL TEXHOJIOTHSL.

3.1.00pa3oBaTe/bHbIE TEXHOJIOTHH NP NPOBeICHNHU JIEKIUIT

No Tema Bubsl npumeHsemMbIx Kon-Bo
00pa3zoBaTebHBIX TEXHOJIOTUI Jac

1 2 3

N[>

1. BBenenue JIngHOCTHO-IeATeNbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

2. Tema 1.1. PazButne noHITHS O 4HCIIE JIngHOCTHO-IeATeNbHAS 2
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

3. Tema 1.2. KopHu, ctrenenu u gsorapumsl JInuHOCTHO-AEATENBHAS 6
TEXHOJIOTHS;
pa3BHUBAOIIAsl TEXHOIOTHS

4. Tewma 2.1. YpaBHEHUS U CUCTEMBI YpaBHEHUI JInyHOCTHO-EATEBHAS 2
TEXHOJIOT U,
Pa3BUBAOIAS] TEXHOJIOTUS

5. Tewma 2.2. HepaBeHcTBa JIngHOCTHO-IeATenbHAs 2
TEXHOJIOTHS,
pa3BHUBAIOIIAS TEXHOJIOTUS

6. Tema 3.1. OcHOBHBEIEC TOHATHS JImaaoCcTHO-IesITENbHAS 2
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

7. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKHE JIMuHOCTHO-AesITENbHAS 2
TOXKIECTBA TEXHOJIOTHSI,
Pa3BUBAOIIAS] TEXHOJIOTHUS
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Tewma 3.3 [IpeoOpa3oBaHus IPOCTEHIIIIX
TPUTOHOMETPHUYECKUX BBIPAKEHHH

JIny"HOCTHO-IEesITENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.4. TpuronoMeTpuueckrue ypaBHEHUS U
HEpaBEHCTBa

JIHqHOCTHO'HeHTCHBHaH
TCXHOJIOI'HA,
pasBuBaronias TCXHOJIOI'usd

10.

Tema 4.1 @ynkiuu. CroiicTBa QyHKINH.
OO6parnbie GyHKIHH

JIny"HocTHO-eATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIAS TEXHOJIOTHUS

11.

Tema 4.2. CteneHnsle, MoKa3aTelIbHbIE,
norapu()MUIECKHE U TPUTOHOMETPUUIECKUE
¢dbyskaun. OOpaTHBIE TPUTOHOMETPUYECKHE

byHKIIUN

JIHqHOCTHO'HeHTCHBHaH
TCXHOJIOT'HA,
pasBuBaronias TCXHOJIOI'Usi

12.

Tema 5.1. IlocnenoBaTenbHOCTH.

JIny"oCcTHO-IesATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

13.

Tema 5.2. IIpousBoHas

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTHSI

14.

Tewma 5.3. IlepBooOpa3Has u UHTErpa

JIny"HoCTHO-IEesATENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

15.

Tema 6.1 DnemeHTbl KOMOMHATOPUKH

JIny"HoCTHO-IEesATENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

16.

Tema 6.2. DeMeHTBI TEOPUU BEPOSITHOCTEN

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOILAS TEXHOJIOTUS

17.

Tema 6.3. DneMeHTB MAaTEMATUYECKO
CTATUCTUKHA

JIny"HOCTHO-IEesATENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS] TEXHOJIOTHUS

18.

Tema 7.1 KoopauHatsl 1 BEKTOPBI

WNHpOoKOMMYHUKAITMOHHAST
TEXHOJIOT U,
3/I0poBbecOeperaroas
TEXHOJIOTUA

19.

Tema 7.2. IIpsmble ¥ INIOCKOCTH B IPOCTPAHCTBE

WNHpOoKOMMYHUKAITMOHHASI
TEXHOJIOT U,
3/I0poBbecOeperaroas
TEXHOJIOTUA

20.

Tema 7.3. MHOrOrpaHHUKHU

HNHpOoKOMMYHUKAITMOHHASI
TEXHOJIOT U,
3I0pOBbecOeperaromas
TEXHOJIOTUA

21.

Tema 7.4. Tena 1 MOBEPXHOCTH BpAICHUS

HNHpoKOMMYHUKAITMOHHASI
TEXHOJIOT U,
3I0pOBhecOeperaromas
TEXHOJIOTUA
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22. Tema 7.5. I3MepeHus B reoMeTpuun HNHpoKOMMYyHUKAITMOHHAS 2
TEXHOJIOTHSI,
310poBbecOeperaroias
TEXHOJIOTH
3.2. O6pa3oBare/ibHbIe TEXHOJOTHH NPHU MPOBEIEHUN NPAKTHYECKUX 3aHATHI
Ne Tema 3apaTusa Bubl nprumeHsemMbix Kou.
00pa30BaTeNbHBIX TEXHOJIOTHIA | Yac
1. Benenue JIMYHOCTHO-IeATEbHAS
TEXHOJIOTHSI;
pa3BUBAIOIIIAS TEXHOJIOTHS
2. Tema 1.1. Pa3Butue noHsITHS O YHCIIE JImaaoCcTHO-AesITenbHAS 2
TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTUS
3. Tewma 1.2. Kopau, creneHu u jorapu@msl JInuHOCTHO- eI TeNbHAS 12
TEXHOJIOTHSI;
pa3BUBAOIIAS TEXHOJIOTHS
4. Tema 2.1. YpaBHEHUS U CUCTEMbI YpaBHEHUM JIngHOCTHO-AEATENBHAS 6
TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTUS
5. Tema 2.2. HepaBeHcTBa JImuynocTHO-AesI TeNbHAs 6
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHS
6. Tema 3.1. OcHOBHBIE OHSITHS JImaaOCTHO-IesITenbHAS 2
TEXHOJIOTHSI;
Pa3BUBAIOIIASI TEXHOJIOTHUS
7. Tewma 3.2 OCHOBHBIE TPUTOHOMETPUUYECKHE JInuHOCTHO-AEeITeNbHAS 4
TOKIECTBA TEXHOJIOTHSI;
Pa3BUBAIOIIAS TEXHOJIOTUS
8. Tema 3.3 [IpeoOpa3oBanust MpocTENRIINX JIn4HOCTHO-/IeATEIbHAS 2
TPUTOHOMETPUYECKUX BBIPAXKEHUN TEXHOJIOTHSI;
Pa3BUBAIOIIASI TEXHOJIOTHUS
9. Tewma 3.4. Tpuronomerpuyeckue ypaBHEHUS U JInuHOCTHO- eI TeNbHAS 2
HEpaBEHCTBA TEXHOJIOTHSI;
Pa3BUBAIOIIASI TEXHOJIOTUS
10. Tema 4.1 ®ynknuu. CBoicTBa HyHKITHA. JIMYHOCTHO-IeATebHAS 6
OO6patHbie GyHKINUN TEXHOJIOTHS;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
11. Tema 4.2. Crenennsle, NokazaTelIbHbIE, JIMYyHOCTHO-IeATeIbHAs 4
Jorapu(MUIECKUE U TPUTOHOMETPHUUECKHE TEXHOJIOTHSI;
¢dbynkiun. OOpaTHbIE TPUTOHOMETPHYECKHE Pa3BUBAIOIIASI TEXHOJIOTUS
byHKIAHA
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12.

Tema 5.1. IlocnenoBaTeILHOCTH.

JIMYHOCTHO-IeATEbHAs
TCXHOJIOI'UA,
Pa3BUBAIOIIAs TEXHOJIOTHUS

13.

Tema 5.2. [IpousBoanas

JInuynocTHO-IesITeENbHAS
TEXHOJIOTHSI;
pPa3BUBAKOIIAS TEXHOJIOTUSA

14.

Tewma 5.3. IlepBooOpa3Hast © HHTErpa

HH‘IHOCTHO'I{GHTGJ’IBH&H
TCXHOJIOT U,
pa3BuBaromias TCXHOJIOIus

15.

Tema 6.1 DneMeHTb KOMOMHATOPUKH

HI/I‘IHOCTHO'I[eﬂTeJ'IBHaH
TCXHOJIOT U,
pa3BHUBaroIas TCXHOJIOTHUA

16.

Tema 6.2. DneMeHTbI TEOPUH BEPOSTHOCTEN

JInunocTHO-AesITeENbHAS
TEXHOJIOTHSI;
pa3BUBAIOILASI TEXHOJIOTUS

17.

Tema 6.3. DiaeMeHTHI MATEMATUUECKOM
CTAaTUCTUKHU

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pa3BuUBaroIasi TEXHOJIOTHSI

18.

Tema 7.1 KoopauHatsl 1 BEKTOPBI

JInunocTHO-nesITeENbHAS
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS

19.

Tema 7.2. IIpsiMble U TIJIOCKOCTH B TPOCTPAHCTBE

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pa3BuUBaroIasi TEXHOJIOT U

20.

Tema 7.3. MHOrOrpaHHUKH

JInynoCcTHO-IesITeENbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

21.

Tema 7.4. Tena 1 NOBEPXHOCTH BpaLCHUS

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
Pa3BUBAIOLLASI TEXHOJIOTUS

22.

Tewma 7.5. U3MepeHust B reoMeTpun

JInynoCcTHO-NesITENbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS
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4. YCJIOBUSA PEAJIM3ALUU ITPOTI'PAMMBI JUCHUITJIMHBI

4.1. MatepuajibHO-TeXHHYeCKas 0a3a, He0OX0oAMMAas /Il OCYIIeCTBJIEHHS 00Pa30BaTEIbHOI0
npouecca no AUCHMIIHHE
Peanuszanusi y4eOHON TUCHUIUIMHBI OCYUIECTBIIETCS B KaOMHETe MaTeMaTHKH, VI
Humutposa, 200, aya. 501.
O06opyaoBaHue yueOHOTO KaOHWHETA:
- yueOHast MeOellb M CUCTEMbI XpaHeHHs (JI0OCKa KIIACCHAsl, CTOJ M CTYJ HpEenojaBaTeds,
CTOJIBI U CTYJIbSl yUEHUYECKHE, IKa(bI 151 XpaHEHUS yUeOHBIX TOCOOHI, CHCTEMbI XpaHEHHS TaOIUIY
U TUIaKaToB);
- TEXHUYECKUE cpeAcTBa 00yueHus (HOyTOyk mperoaasarens — 1 mrt., Buaeonpoekrop — 1
IT., 3KpaH — | wrT., muuen3uonnoe [10);

- ceTb HMHTepHeT, HOCTYNl B 3JEKTPOHHYIO HH(DOPMALMOHHO-0O0pPA30BATEIBHYIO CpELy
OpTraHU3aIH; JCMOHCTPAMOHHBIC YUeOHO-HATIISTHBIC TOCOOUS (KOMIUICKTHI CTCHJIOB, KOMIUICKTHI
TaOJIUIL, MOPTPETHI BBIIAIOLIUXCS MATEMATUKOB, KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH
JepKaTeIsIMUA, TEOMETPUUYECKIE MOJICIIN );

- DJIGKTPOHHBIE CpeAcTBa OOyueHUs (PJIIEKTPOHHBIE HArJIAgHBIE M[MOCOOUs, Yy4eOHBIC
BUJCO(DUIBMBI).

4.2 llepeyeHb HE0OXOAUMOT0 POTPAMMHOI0 O0ecredeHust

1. Omnepanmonnas cucrema Microsoft Windows 10

[Maker mporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBobGomHoe mporpamMmHoe oOecreueHHe, He
OTpaHUYCHO, OECCPOYHO)

4. Unrepner Opay3ep Google Chrome (OecruiatHoe mnporpamMmMHOe oOecrieueHue, He
OTpaHUYEHO, OECCPOUHO)

5. K-Lite Codec Pack — yHuBepcanbHblii HAOOp KOAEKOB (KOAMPOBIIHKOB-IEKOAUPOBIINKOB)
Y YTAJUT JIJIs1 IPOCMOTpa U 00pabOTKU aynuo- U BuaeodaiaoB (OeCruiaTHOe MPOrpaMMHOE
o0ecrnieueHre, He OrpaHUYEHO, OECCPOUHO)

6. WinDjView — nporpamma aist npocmotpa ¢aitioB B popmare DIV u DjVu (cBobomHOE
mporpamMmMHoOe o0ecredeHne, He OrpaHuYeHo, OECCPOUHO)

7. Foxit Reader — mpuKkiagHOe TPOrpaMMHOE OOECIeUEHHUE ISl TMPOCMOTPa DIIEKTPOHHBIX
JoKyMeHTOB B crapaapre PDF (OecriaTHOe mporpamMMHoe oOecriedeHue, He OrpaHHUYeHo,
6eccpoydHo)

N
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5. MIEPEYEHb OCHOBHOM H JIONMOJIHUTEJIbHON YYEBHOM JTUTEPATYPBI,
HEOBXOJINMOMU 1JIsA OCBOEHUA JUCHHUITJINHBI

5.1. OcHoBHas JquTEpaTypa:

1. boromonoB, H.B. Maremaruka: Y4YeOHUK IS CpEIHEro MpodeCcCHOHATBHOTO
obpaszosanus / H. B. boromomnos, II. . Camoiinenko. — 5-e u3z., mepepad. u gon. — Mocksa :
NznarensctBo FOpaiit, 2020. — 401 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-
07878-7. — Texcrt : anexkrponnsiii / DbC KOpaiir [caiiT]. — URL: https://urait.ru/bcode/449006

2. bammakoB, Mapk MiBanoBuu. MaTtemartuka: anreOpa u Hauajaa MaTeMaTH4YeCKOIO aHAIIK3a,
reomerpust [Tekct] : ydueOHHMK Ui WCIONB30BaHUS B Yy4eOHOM TIpolriecce 00pa3oBaTENbHBIX
yupexenuit CIIO na 6a3e OCHOBHOro 00IIero o0pa3oBaHUs C MOJYYEHUEM CPEIHEro oOIero
obpazoBanus / M. U. bammakos. - 4-¢ u3z., crep. - Mocksa : Akamemus, 2017. - 253 c¢. : w. -
(ITpodeccuonanpuoe obpazoBanue. OOmeodpazoBarenbuple aucuuruivabl). - ISBN 978-5-4468-
4417-3

3. bammmaxoB, Mapk MBanoBuu. Maremartuka: anredpa 1 Hayaia MaTeMaTHYeCKOT0 aHalu3a,
reometpust [Tekct] : 3amauyHuk : yuyeOHOE MocoOue JJIsi MCIOJIb30BaHUSI B y4eOHOM TIpoliecce
oOpazoBatenbHbix yupexzaenuii CIIO na 6a3e OCHOBHOTO 001Iero o0pa3oBaHUs C MOTyYEHUEM
cpenHero obmero obpasosanus / M. M. bammakos. - 4-¢ u3., crep. - Mocksa : Akagemust, 2017. -
414 c. - (ITpodeccuonansuoe obpazoanue. OdeoOpazoBarenbHbie AUucHUIUIHHb). - ISBN 978-5-
4468-5127-0

4. Maremathka : y4eOHMK Ui CpeAHEro  npodecCHOHATbHOro  obpasoBaHus /
O. B. Tatapuukos [u 11p.] ; mox o6uieit penakiueit O. B. TarapaukoBa. — MockBsa : M3gaTenbcTBO
IOpaiit, 2021. — 450 c. — (IIpodeccuonanbroe obpazopanue). — ISBN 978-5-9916-6372-4. —
Tekcer : anextponnsiii // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/470067

5. Maremaruka. IlpakTukym : ydeOHOe mocoOHe Al CpelHero MnpoQeccuOHAIBHOTO
obpazoBanus / O. B. Tatapaukos [u 1p.] ; mox obmieit penakimeit O. B. TarapankoBa. — Mocksa :
WznatensctBo FOpaiit, 2021. — 285 c¢. — (IIpodeccuonanbuoe oopazopanue). — ISBN 978-5-534-
03146-1. — Texcrt : anexkrponnsiii / DBC KOpaiir [caiiT]. — URL: https://urait.ru/bcode/470068

5.2. JlonoinuTeIbHAS JIUTEpPaTypa:

1. bagpun, W.W. Marematuka: y4yeOHUK W TOPAKTUKyM JUISI  CPEIHEro
npodeccuonansHoro obpaszoBanusi / WM. U. baBpun. — 2-e u3n., nepepad. m gom. — Mocksa :
N3znarensctBo KOpaiit, 2020. — 616 c. — (Ilpodeccnonanbroe obpazosanue). — ISBN 978-5-534-
13068-3. — Tekcr : anmexrponusiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449045

2. boromonos, H. B. Ilpaktuueckue 3anstus no marematuke B 2 4. Yacts 1 : yuebHOE
nocobue sl cpeaHero mnpodeccuoHanbHoro oobpaszoBanusi/ H. B. boromonos. — 1l-e wu3g.,
nepepab. u jgon. — Mocksa : M3parensctBo IOpaiit, 2020. — 326 c. — (IIpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-08799-4. — Texkct : anexrponnsiii // IBC HOpaiit [caiit]. —
URL: https://urait.ru/bcode/449005

3. boromonos, H. B. Ilpaktuueckue 3anatus no mareMatuke B 2 4. Yactp 2 : yuebHOE
nocobue st cpenHero mnpodeccruoHansHoro obpasosanusi/ H. B. boromonos. — 11-e wu3n.,
nepepad. u gomn. — Mocksa : MznmarensctBo IOpaiit, 2020. — 251 ¢. — (IlpodeccronanpHoe
obpaszoBanue). — ISBN 978-5-534-08803-8. — Texkct : anextponnslii / ObBC HOpaiit [caiit]. —
URL: https://urait.ru/bcode/449004

4. [lunaues, B.C. Marematuka: y4eOHUK ¥ MPaKTHUKYM JJIsI  CpPEIHEro
npodeccrnonanbHoro oopazosanus / B. C. llunaues ; mox penaknueit A. H. Tuxonosa. — 8-e usm.,
nepepad. u gom. — MockBa : UsnarenbctBo IOpaiit, 2020. — 447 c. — (IlpodeccuonanpHoe

obpazoBanue). — ISBN 978-5-534-13405-6. — Tekcr : anekrponusiid / OBC IOpaiit [caliT]. —
URL: https://urait.ru/bcode/459024

5.3. llepuoguyeckue U3IaHUNA:
1. Anre6pa u noruka. — URL: https://dlib.eastview.com/browse/publication/81412
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https://urait.ru/bcode/449006
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https://urait.ru/bcode/470068
https://urait.ru/bcode/449045
https://urait.ru/bcode/449005
https://urait.ru/bcode/449004
https://urait.ru/bcode/459024
https://dlib.eastview.com/browse/publication/81412

2. Bectauk MockoBckoro yauepcuteta. Cepust 01. Maremaruka. Mexanuka. — URL:

https://dlib.eastview.com/browse/publication/9045

5.4. IlepeueHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHETY,
HEeO0XO0AUMBIX /IJI OCBOCHM S IUCHUIIIHHBI:

1.

2.

10.

11.

12.

13.

14.

15.

MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3oBanus Poccutickoit deneparuu : opuimanbHbIi
caiiT. — Mocksa. — URL: https://minobrnauki.gov.ru

Poccuiickoe oOpazoBanue : deaepaibHbIi TopTan : cat. — Mocksa, 2002. — URL:
http://www.edu.ru

Enunoe okHO g0cTyna K 00pa3oBaTeNIbHBIM pecypcaM : HHPOpPMAIIMOHHAsI CUCTEMA © CaT. —
Mockaa, 2005. — URL.: http://window.edu.ru

Enunas komiekuust unudpoBbix 00pa3oBaTeIbHBIX PECYpPCoB : (eaepaabHblid MOPTa : CauT.
— Mocksa, 2006. — URL.: http://school-collection.edu.ru

@DenepalibHbIN LEHTP UHPOPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB : KaTaJor PECypCoB :
caiit. — Mocksa, 2021. — URL.: http://fcior.edu.ru/

«YUEBA» : obpa3zoBarenbHbIl mopTan : cailT. — Mocksa, 2000. — URL.:
http://www.ucheba.com

O0pa3oBaHue Ha pyCCKOM : POEKT ['0cy1apcTBEHHOT0 HHCTUTYTa PYyCCKOTO s3bIKa UM. A.
C. Ilymkuna : caiit. — MockBa, 2015. —URL: https://pushkininstitute.ru/

eLIBRARY.RU : nayunas snektpoHHas Oubaunoreka : caift. -Mocksa, 2000. — URL:
https://elibrary.ru

HannonanwsHas anexktponnas oubiaunoreka (HOb) : caiit. — Mocksa, 2021. — URL.:
http://rusneb.ru

KubepJlenunka : HayuHas 35eKTpoHHas Oubnmoreka : caidT. — Mocksa, 2012. — URL:
http://cyberleninka.ru

«I"pamoTa.py» — cripaBouyHO-UH(DOPMALIMOHHBIN TTOpTAl : cailiT. — Mocksa, 2000. — URL:
http://gramota.ru

['moccapwmii.ru : coy>k0a TeMaTHYECKMX TOJIKOBBIX ClOBapei : caiiT. — Mocksa, 2000. — URL:
http://glossary.ru

«Academic.ruy : crioBapH U SHIUKIONEINH : caldT. — Mocksa, 2000. — URL:
http://dic.academic.ru

Koncynbsrantllntoc : cipaBouHas mpaBoBas cucrema : caiiT. — Mocksa, 1997. — URL:
http://consultant.ru (ocTyn 1Mo JOKaabHOW CETH)

DNEeKTPOHHBIN (POH HOPMATUBHO-TEXHUYECKOW U HOPMATHUBHO-TIPaBOBON MHGOpMAITUU
Koncopuunyma «Koaekcey : caiit. — Cankt-Iletepoypr. — URL: https://docs.cntd.ru/
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6. METOINYECKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCSA ITO OCBOEHHUIO
JNCHUIIVINHBI

JycuumiuHa npeaycMaTpyuBaeT JIEKIUOHHBIE U TPAKTUYECKUE 3aHTHSL.

VYcenemHoe wu3yueHue Kypca TpeOyeT IIOCeIleHHUsl JIeKUUH, AaKTHBHOM paboThl Ha
NPAaKTUYECKUX 3aHATHUAX, BBITOJHEHHE BCEX YYEOHBIX 3a/aHMs IMPENoJaBaTelisi, 03HAKOMIICHHE C
OCHOBHOM U JIONOJTHUTEIBLHON JIUTEPATYPOl.

Bo Bpewmst JleKIMHU CTYIEHT J10JKEH BECTH KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKLIMH MpearnosaraeT NpocMOTp KOHCHEKTa B TOT )K€ JIeHb IOCie
3aHATUd. [Ipm 3TOM HEOOXOAMMO TOMETHTh MaTepualibl KOHCIEKTa, KOTOPBIE BBI3BIBAIOT
3aTpyAHeHus [uid noHumaHus. [Ipu 3ToM oOydaromiuiics AOMDKEH cTapaTbcs HAMTH OTBETHI Ha
3aTpyIHUTENBbHBIE BOIIPOCHI, UCIIOJB3Ysl PEKOMEHIYEMYIO JINTEeparypy. Eciau eMy caMoCTOSATENbHO
HE yJaloch pa3o0parhCcsi B MaTepHale, HeOOXOAUMO COPMYIHPOBATh BONPOCH U 0OpaTUTHCS 3a
MOMOIIBIO K IPENO/IaBaTeNI0 Ha KOHCYJIBTALIUH WIH OJIMKAUIIEeH JeKIHH.

OOyuaromiemMycst HEOOX0IUMO PEryJsipHO OTBOJUTH BpeMs Ul MOBTOPEHUS NMPOUEHHOTO
MaTepuaa, IpoBepsisi CBOM 3HAHMS, yMEHHS U HaBbIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckue 3aHATHSI COCTABISAIOT BAXKHYIO 4YacTh MPO(ECCHOHAIBbHOW MOATOTOBKU
ctyaeHToB. OCHOBHAs 1€l MPOBEICHHS MPAKTUYECKUX 3aHATHHA — (POPMUPOBAHHE y CTYIECHTOB
AQHAJIUTUYECKOT0, TBOPUECKOTO MBILUICHUS ITyTeM IPUOOPETEHUs IPAKTUUECKUX HAaBBIKOB.

Metoauueckue yka3aHHsl K MPAaKTUYECKUM 3aHATUSAM O TUCLUIUIMHE Hapsaxy ¢ paboueit
nporpaMMoil W rpadukoM ydeOHOro mpolecca OTHOCATCS K METOJUYECKUM JIOKYMEHTaM,
OTIPENIENISAIONINM YPOBEHb OPTaHU3alMU M Ka4yecTBa 00pa3oBaTEILHOIO IpoIIecca.

IIpy NOArOTOBKE K NPAKTHYECKMM 3aHATHUSIM HEOOXOAMMO HPOCMOTPETh KOHCHEKThI
JeKUMHA M METOJMYECKHE YKa3aHUs, PEKOMEH/IOBAaHHYIO JIUTEpaTypy IO JIaHHOM TeMe;
HOJrOTOBUTHCS K OTBETY Ha KOHTPOJIbHbIE BOIIPOCHI.

B xoz€e BbINOTHEHUS HHAMBUAYAIBHOIO 3aJaHUs IPAKTUUYECKOIO 3aHATUS CTYIEHT T'OTOBUT
oTyeTr o0 pabore. B oTueT 3aHOCATCS pe3yiIbTaThl BHIIOIHEHUS KaXKA0r0 MyHKTa 3aaHus (rpaduky,
Ta0JINLbI, paCYEThl, OTBETHI HA BOIPOCHI MIYHKTOB 33/1aHUs, pelIeHNEe IPUMEPOB U 33ja4 U T.I1.). 3a
10 MUH 10 OKOHUAHUS 3aHATHS MIPETOoJIaBaTelb IPOBEPSET 0OBEM BbINOJIHEHHON Ha 3aHITUH paOOThI
U OTMEYaeT pe3yJibTaT B paboyeM KypHaJe.

OcraBuiriecss HEBBIOJHEHHBIMHM MYHKTHI 33JJaHUsI IPAKTUYECKOTO 3aHATHS CTYAEHT 00s13aH
J10J1e1aTh CaMOCTOSITENNBHO.

ITocne mpoBepku oTUETa NPENOJABATEND MOYKET IPOBOAUTH YCTHBIN MM MUCBMEHHBIN OIIPOC
CTYJI€HTOB JIJIsl KOHTPOJISl yCBOEHUSI MU OCHOBHBIX TEOPETHUUECKUX U MPAKTUUECKUX 3HAHUM 110 TeMe
3aHATUSA (CTYIEHTHI JOJDKHBI 3HATH CMBICI TIOJTYYEHHBIX MU Pe3yJIbTaTOB U OTBETHI HA KOHTPOJIbHBIE
Bonpocsl). [lo pe3ynbraraM mpoBepKH OTYETa M OMpOCa BHICTABIISETCS OLIEHKA 3a MPaKTHUYECKOe
3aHsTHE.

CamocrositenbHast padora cryaeHToB (CPC) no aucuunianHe Urpaet BaKHYIO poJib B XOJI€
BCEro y4eOHOro mpoiecca.
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7. OHEHOYHBLIE CPEACTBA J1JI51 KOHTPOJIA YCIIEBAEMOCTH

7.1. llacnopT ¢oHA OLIEHOUYHBIX CPEACTB
OneHouyHBIC CpEACTBA TpPETHA3HAYCHBI JUIS KOHTPOJII M OICHKH 00pa30BaTEeIbHBIX
JOCTHKEHHUI 00YYaroIIuXcs, OCBOMBIINX IPOrpaMMy y4eOHOM TUCIUILUIUHBI « MaTeMaTHKay.
@DOH/1 OLIEHOYHBIX CPEJICTB BKIIOYAET KOHTPOJIbHBIC MaTePUAJIbI JIJIsl TPOBEACHUS TEKYILEero
KOHTPOJIS B JOPME YCTHOTO ONPOCa, MPOBEPOUHBIX padOT, CAMOCTOSTENIbHBIX padOT, KOHTPOIbHBIX
paboT ¥ MPOMeKYTOUHOI aTTecTanuu B popMe KOHTPOIBHOU PabOTHI M K3aMeHa.
Hesn 1 3a1aun POHI0B OLIEHOUYHBIX CPEACTB

DoH/IbI OIICHOYHBIX CPEACTB CO3AAOTCS JUISl aTTECTALIMU O0YYAIOIINXCS C LIETBI0 OLIEHKH UX
MIEPCOHAIIBHBIX IOCTHKEHUH T0dTaITHBIM TpeOoBaHusM cooTBeTcTBYIomei [TIICC3 u npencrasuser
c000M COBOKYMHOCTh KOHTPOJUPYIOIIUX MATEpPUAIOB, MO3BOJSIONIMX OIEHUTH YMEHHS, 3HAHUS,
MPAKTUYECKHUH OIBIT.

@DoH/IBI OLICHOYHBIX CPEJICTB TMO3BOJSIOT YCTAHOBUTH COOTBETCTBUE YPOBHS IMOATOTOBKU
CTYJIEHTa Ha KaXKJOM dTare o0y4deHust TpeOoBaHusIM paboueil mporpaMmMbl y4eOHOM TUCITUTINHEL.
3anauamu (pOHIOB OLIECHOYHBIX CPE/ICTB SBIISIOTCS:

— KOHTPOJIb ¥ YIIPABJICHUE MPOLIECCOM MPUOOPETEHUSI CTYIEHTaMH HEOOXOAUMBIX 3HAHUH U
YMEHHH, ompefeneHHbIX (enepalbHbBIMH TOCYyAapCTBEHHBIMU 00pPa30BaTE€IbHBIMU CTaHIAPTAMHU
CIIO 1o coOoTBETCTBYIOIIEH CIIEIUATBLHOCTH;

— KOHTPOJIb U yIIpaBJeHue nocTmkeHuem nenei peanusamuu [IIICC3, onpeneneHHbIX B BUIE
Habopa o01muX U npodeccnoHaNTbHBIX KOMIETSHIINH BBIITY CKHIKOB;

— o0ecrnieueHrne COOTBETCTBUSI pe3yIbTaTOB 00yUYeHUs 3aJauamM OyayIiei npodeccuoHaaIbHON
JIeATETbHOCTH BBIITYCKHHUKA.

7.2. Kputepum olleHKH 3HAHUH

OrneHka TUCHbMEHHBIX KOHTPOJIBHBIX pab0T 00yUaroluXcs 10 MaTeMaTHKe:

OTBeT OLICHUBACTCSI OMMEMKOU «5», €CIIN:

— paboTa BBITIOJIHEHA TTOJTHOCTHIO;

— B JIOTHYECKUX PACCYKJICHUIX U 000CHOBAHUM PEIICHUS HET MPOOEJIOB U OMHOOK;

— B pEIIEHUH HET MaTeMaTHYEeCKHUX OMMOOK (BO3MOKHA O/IHA HETOYHOCTh, OMHCKA,
KOTOpasi He SIBJISICTCS CJICICTBUEM HE3HAHMSI WJIM HEMTOHUMAaHUS Y4eOHOT0 MaTepuana).

Ommemxa «4» CTaBUTCS B CIEAYIOLIUX CIyYasx:

— paboTa BBITIOJIHEHA MMOJTHOCTHIO, HO 00OCHOBAHHUS IIATOB PEIICHUS HEIOCTATOUHBI (€CIu
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBJSUIOCH CIIEIIMATbHBIM 00BEKTOM MPOBEPKH );

— JIONYIIEHBI OJHA OMHUOKA WIIH €CTh JIBa — TPU HEJ0UETA B BBIKJIAKAX, PUCYHKAX, UepTekKaxX
win rpadukax (eciu 3TH BUIBI pabOT HE SBISIINCH CIICUATbHBIM OOBEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIH:

— JIOMyIIeHO Ooliee OAHOW OMIMOKM WM Oojiee JABYX — TPeX HEJOYETOB B BBHIKIAJIKAX,
yeprexax Win rpadukax, Ho o0ydaromuiica odaaaaer o0a3aTeIbHBIME YMEHUSIMH 110 IPOBEPsieMO
TeMeE.

Ommemxka «2» CTaBUTCS, €CIIN:

— JIOMYIICHBI CYHIECTBEHHBIE OIIMOKHU, MOKAa3aBIIMe, YTO OOydarouuiics He oOnajaer
00s13aTeTbHBIMU YMEHHSMU TI0 IAHHOW TeME B TIOJIHOW Mepe.

OrneHKa yCTHBIX OTBETOB 00YUaIOIIUXCS 10 MAaTEMATUKE:

OTBET OLIEHUBAETCS OMMEMKOU «5», €CIIN CTYACHT:

— TIOJIHO PacKpbll COJEpKaHUE MaTepHralia B 00beMe, MPeTyCMOTPEHHOM MTPOrPaMMOii;

— UW3JIOKWJI MaTepuall TPaMOTHBIM  S3BIKOM, TOYHO MCHOJb3ysl MAaTeMaTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY, B OIIPEIEICHHOM JIOTHYeCKO! MOCIe0BaTEIbHOCTH;

— TPaBUWIBHO BBIMOJIHUI PUCYHKH, YEPTEXKH, TPaQUKH, COMTyTCTBYIOIUE OTBETY;
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— TIOKa3aJl YMEHHE WIUTIOCTPHPOBATH TEOPHIO KOHKPETHBIMH IPUMEPaMH, IPUMEHATH €€ B
HOBOH CHUTYallUH MPH BHITOJIHEHUH MTPAKTHYECKOTO 3aJaHUS;

— TPOJCMOHCTPUPOBAJ  3HAHHE  TEOPUU  paHEe  H3YYCHHBIX  COIYTCTBYIOLIMX
TeM, C(OPMHPOBAHHOCTH M YCTOHUMBOCTH MCIIOJIb3YEMBIX MTPH OTBETE YMEHHI U HABBIKOB;

— OTBeYaJl CAaMOCTOSTEIILHO, O3 HAaBOSIIMX BOIMPOCOB IIPENOIaBaTeNs;

— BO3MOXHBI OJTHA — JIB€ HETOUYHOCTH IPU OCBEIICHHH BTOPOCTEIIEHHBIX BOMPOCOB WM B
BBIKJIQJIKaX, KOTOPBIE YUYCHHK JIETKO HCIIPABUII TIOCIIC 3aMEYaHMsI yIUTEIIS.

OTBeT OLICHUBAETCSI OMMemKOU «4», €CIi yIOBIETBOPSET B OCHOBHOM TPeOOBaHUSAM Ha
OLICHKY «5», HO IIPY 3TOM MMEET OMH U3 HEJOCTAaTKOB!

— B M3JIOKEHUHU JIOMyIIEHbl HeOoyblMe NpoOenbl, HE MCKAa3WBIIEE MAaTEMaTUYECKOe
COZIep’)KaHHE OTBETA;

— JONYILIeHbl OJMH — JBa HEJO0YeTa MPU OCBEIICHHMH OCHOBHOTO COJEP>KaHHs OTBETA,
UCIIPaBJICHHBIE TTOCIIE 3aMEUaHHs IPEIo1aBaTes;

— JONyILIeHbl OIMOKa WM Oojiee JBYX HEIOYETOB MPU OCBEIIEHHUH BTOPOCTENEHHBIX
BOITPOCOB HJIM B BBIKJIAJIKAX, JIETKO MCIIPABIICHHBIC ITOCIIEC 3aMEUaHHs IPETOIaBaTeIs.

Ommemxa «3» CTaBUTCA B CIEAYIOLINX CIIydasiX:

— HEMOJHO PAaCKPBITO CoJepKaHHe MaTepuaia (CoaepKaHue U3JI0KEHO GparMeHTapHO, HE
BCET/la ITIOCIJIEI0BATENIFHO), HO TOKA3aHO o0lee MOHMMAaHUE BONPOCAa U INPOIAEMOHCTPHUPOBAHBI
YMEHWUsI, JOCTaTOYHbIE ISl YCBOGHHsI NMPOrpaMMHOro Marepuaina (ompeneneHbl « TpeOoBaHusIMU K
MaTeMaTHYECKOH MOIrOTOBKE 00YUAIOMIMXCs» B HACTOSAIICH ITpOrpaMMe 1o MaTeMaTHKe);

— WMENUCh 3aTPyIHEHUS WIM JONMYyLICHBl OMIMOKK B ONpENSIICHMH MaTeMaTHYeCKON
TEPMUHOJIOTHH, YEPTEkKaxX, BHIKJIAJAKAX, UCIPABICHHBIC TOCIE HECKOJBKHX HABOMSIIMX BOIPOCOB
IpernoaaBaTeds;

— CTYACHT HE CHpPaBWICA C MPUMEHEHHEM TEOPHH B HOBOW CHTyallMW MPH BBIIOJHEHUH
NPAaKTHYECKOTO 3aJlaHus, HO BBIMOJHII 3alaHUs 00S3aTEIbHOTO YPOBHS CIIOKHOCTU IO JIAHHOM
TEME;

— TpH JOCTaTOYHOM 3HAHWU TEOPETUYECKOrO MaTepHala BBISBICHA HEIOCTATOYHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIONIUX CIIydasx:

— HEe PacKphITO OCHOBHOE COZIEpKaHHE YIeOHOT0 MaTepuaa,;

— oOHapy’XeHO He3HaHHWE YYEHHKOM OoJbllel MM Hambosiee BaKHOW 4YacTH y4eOHOro
Marepuaa;

— JONyLIEHbl OIIMOKH B OINpEIeICHUH MOHSATHM, NpU MCIOIB30BaHUM MaTeMaTU4YeCcKON
TEPMUHOJIOTHH, B PUCYHKAX, YePTEeKaxX MU rpapuKax, B BBIKIAIKAX, KOTOPBIC HE NCTIPABJICHBI TIOCIIE
HECKOJIbKUX HaBOJAIIMX BOMPOCOB MPENOAaBaTeNsl.

OOmas knaccudukanus onMooK:

[Tpu olneHke 3HAHWI, YMCHUI M HABBIKOB OOYYAIOIIMXCS CJIETYET YYUTHIBATH BCE OIMIUOKH
(rpyObie u HETpyOBIC) M HETOUETHI.

1. I'pyObiMH cUMTAIOTCS OLIMOKH:

— HE3HAaHHE OMpeeNICHUS OCHOBHBIX MOHSATHH, 3aKOHOB, MPABWJI, OCHOBHBIX TOJOKEHUI
TeOpuH, He3HaHWe ¢GOpMys, OOMIEHPHHATHIX CHUMBOJIOB OO0O3HAYCHWH BETUYMH, CAWHHUI] HX
HU3MEPEHHS;

— HE3HAaHWe HAUMCHOBAHWU €MHHUI] U3MEPCHHUS;

— HEyMEHHE BBIICTTUTH B OTBETE TJIABHOE;

— HEyMCHHE NPUMEHSITH 3HAHWUSI, aJITOPUTMBI JUUISI pEIICHUS 3a/1a4;

— HEyMEHHeE JIeJIaTh BBIBOJIBI U 0000IIEHNS;

— HEYMCHHE YUTATh U CTPOUTH IPAPHKH;

— HEyMEHHE T0JIb30BaThCs MEPBOUCTOUHUKAMHU, YUCOHHKOM U CIIPABOYHUKAMU;

— TIOTeps KOPHSI MU COXpaHEHUE ITOCTOPOHHETO KOPHS;

— otOpacsiBaHue 06€3 OOBSICHEHHI OIHOTO U3 HUX;

— paBHO3HAYHBIC UM ONIMOKH;
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— BBIYHUCIIHUTCIBHBIC OH_II/I6KI/I, €CJIM OHHU HE ABJISIOTCA OHHCKOﬁ;

—  JIOTMYECKHUE OLIUOKH.
. K HerpyObIM ommoOkam ciieyeT OTHECTH:

N

— HETOYHOCTh (POPMYIHMPOBOK, ONMPEACICHUN, MOHATUH, TEOPHU, BHI3BAHHASI HETIOJIHOTON
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEACIAEMOro IMOHATUS WIM 3aMEHOM OJHOIO - JBYX W3 JTHX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;

— HETOYHOCTb rpaduka;

— HepaL[I/IOHaJIBHbIﬁ MCTOJ pCHICHUSA 3a4a4U U HEAOCTATOYHO HpOHYMaHHLIﬁ I1JIaH OTBETA

(HapyIIeHuE JIOTUKH, IT0IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMHU);
— HepalroHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHON U APYTOW JIUTEPATYPOU;

— HEyMEHHE PeIIaTh 33aJa4M, BBIIOIHATH 3a/IJaHUs B OOIIEM BH/IE.
3. Hegoueramu gBistroTes:
— HepaluuOHAJIbHBIC IPUEMbI BEIYUCICHUN U IPEOOpa30BaHMIA;

— HeOpe)XKHOE BBIMOJIHEHHUE 3aITUCeH, YePTEkKEH, cXeM, rpauKoB.

7.3. OueHo4Hble CPeACTBA /JIsl MPOBeIeHUs TeKYyllel aTTecTallun

Texyuuii KOHTPOJIb MOXKET MPOBOJAUTHCS B hopMeE:
— (pOoHTaIBHBII OMpPOC
—  HMHIUBUAYAIbHBIA YCTHBIH OIIPOC
— MHCHhMEHHBIN KOHTPOIIb
— TECTHPOBAHHUE IO TCOPETUUECCKOMY MaTEpUaITy
— IpakThyeckas (J1abopatopHas) padora
— 3ammwra pedepara
—  3alIUTa BBITIOJIHEHHOTO 3a/IaHus,

— paspaboTka npoOsemMbl Kypca (IOKIam).

OneHuBaHue Npu TEKyIIel aTTecTaluu

®dopma JInyneie ITpumepsl
aTTectauu | 3HaHUA YMmenus Brazers KauyecTBa OLIEHOYHBIX
(HaBBIKM)
U CTYJEHTa CPEICTB
VYcerHbli Kontpouns Onenka Onenka Onenka Bomnpocsr
ONpOC 110 | 3HAHUH 1O YMEHUS HaBBIKOB CIIOCOOHOCTH IIPUJIAraroTC
TeMaMm OTIpe/IeNIEHHBIM | pa3Iu4aTh paboThI ¢ OIIEpaTUBHO U s
npobiaemam KOHKpETHBIE JUTEPATYpHBl | KAYECTBEHHO
TTOHSITHS MU OTBEYaTh Ha
VUCTOYHUKAMHU | IIOCTaBJICHHbIE
BOIIPOCHI
Pecdepar Kontponb Ouenka Ouenka Ouenka TeMmbl
(oxmnanm) 3HaHUU 10 YMEHHUS HAaBBIKOB CHOCOOHOCTH K pedeparon
OIIPEAEIIEHHBIM | pa3Iu4aTh paboThI ¢ CaMOCTOSITENIHO | (JIOKJIa/10B)
npoGiemMam KOHKpETHbBIE JAUTepaTypHBl | i paboTte u MIPUJIararoTce
MTOHSATHS MU aHaJIn3y A
WMCTOYHUKAMHU | JINTEPATYyPHBIX
HCTOYHUKOB
KonTpons OneHka OneHka OneHka KonTposbn
KonTpons | 3HaHus YMEHMUS HaBBbIKOB CIIOCOOHOCTH ble PabOTHI
Has paboTa | TEOpETHUECKUX | paboTaTh C paboThI ¢ OTIepaTUBHO U MIPUJIararoTce
OCHOB MaTeMaTHYeCK | MaTEMAaTUYECK | KaU€CTBEHHO A
MaTEMaTHKH. UM anmnapaToM | UM armapaTroM | peliarb
IS IIOCTABJICHHBIE
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obecrieyeHus Ha MPaKTHYECKUX

pelieHus paboTax 3amauu
MPAKTUYECKUX "
3azad. apryMeHTHPOBAT

b PE3YJIbTAThI

IIpumepHbIe TecTOBbIE 3aJaHUSI: HE IIPEIYCMOTPEHBI.

IIpumepHBbIe BONIPOCHI 1JIs1 YCTHOI'O ONpPOca:

1.laiiTe onpeneneHne KOMIUIEKCHOIO YHCIa.

2.JlaitTe onpenesieHue MHUMOM €IMHUIIbI

3.HazoBuTe HaTypajibpHbIe YKCIA.

4.HazoBuTe panmoHalIbHbIE YUCIIA

5.Ha3oBuTe cT€IeHH MHUMOU €JUHUIIEI

6.Kakue KOMIUIEKCHBIE YUCIIa HAa3bIBAIOTCSl PABHBIMU

7.Kakne KOMIUIEKCHBIE YMCiIa HA3bIBAIOTCS CONPSKEHHBIMHU.

8.Kakue KOMIIJIEKCHBIE YMCIIa HAa3bIBAIOTCS IIPOTUBOIIOIOKHBIMU

9.Kak n300pakaroTcst KOMIIJIEKCHBIE YK CIIa TEOMETPUUYECKU

10./{aiiTe onpeneneHre MOAYIsl KOMIUIEKCHOTO YHCIIa.

11.Kak HaliTu apryMeHThl KOMIIJIEKCHOTO YnCiIa

12.ITepeuncaute GopMBbl 3aIIUCH KOMIUIEKCHBIX YHCEI

13Kak BBIMTOJHATH NEHCTBYS HAJl KOMIUIEKCHBIMU YHCIIAMH B alreOpandeckoit popme.
14.Ha3oBHTe YHCIIO CONPSHKEHHOE KOMIUIEKCHOMY 4ncily Z = 2 - 31 ¥ IIEPEMHOKHB UX JIAiTe OTBET
15.Yemy paBHBI KOPHU KBaJpaTHOTO YPABHEHHUS C OTPULATENIbHBIM JUCKPUMUHAHTOM.
16./laiiTe onpeneneHue KOMILIEKCHOTO YHCIIa.

17.3anucaTh CBOMCTBA CTENEHU C TPOU3BOJILHBIM ITOKA3aTEIEM.

18.Uto Ha3bIBaeTCA JIOrapu(pmMoM C IPOU3BOJILHBIM OCHOBAHUEM?

19.3anucaTh OCHOBHOE JIOTapU(MHUUECKOE TOXKIECTBO.

20.IToctpouts rpaduk nMokazaTelbHOU (PYHKIIMK C OCHOBaHHEM Oosblie 1.

21.Yrto Ha3biBaeTcs JorapugmMupoBaHuem?

22 Y10 Ha3bIBAIOT HATYpPAIbHBIM JIOTapru(pMomM?

23.3anucath popMyIly epexoaa OT OJHOIO OCHOBAHUS K IpyroMy?

24 HazoBute popmyinsl Kpamepa.

25.I1lepeunciute METObI PEILIEHUSI CUCTEM JIMHEHHBIX YPABHEHUN C ABYMS HEU3BECTHBIMHU.
26.I1lepeuncinre METOABI PELIEHUS CUCTEM JIMHENHBIX YPABHEHUH C TPEMSI HEU3BECTHBIMH.
2’7.Ha3oBuTe CBOICTBA ONPEACTUTES.

28.Ecnu onpeaenuTesb paBeH HYI0, TO CKOJIBKO PELICHUI UMEeT cucTeMa

29.Uto Ha3bIBaeTcs QyHKIMENH?

30.YTo Takoe obsacTh onpeaeneHus U 00acTh 3Ha4eHU QyHKUnUN?

31.Yro Ha3bIBaeTcs (pyHKIMENH 0OpaTHON TaHHON?

32.JlaTh onpezaeneHue CI0oKHON (PYHKIHH.

33.IIpuBectu npumepsl 0OpaTUMBIX (PYHKIIUI.

34.Ilepeuncnuthb criocoObl 3a1anus (PYHKITUH, KX JOCTOMHCTBA U HEJIOCTATKHU.

35.Uro Ha3bIBaeTcs rpagukoM QyHKIMN?

36.KakoBbl ocoO0eHHOCTH IpadUKOB MPsAMOi U 00paTHON QyHKIUU?

37.0t1 yero 3aBUCHUT 00J1aCTh ONPEACIICHUS CIOKHON QPYHKIUN?

38.Kak mo rpaduky QyHKIIUN OTPEIETHUTh, SIBISETCS JIH PYHKIUS YETHOM, HEUETHOM.
39.Uro Ha3bIBaeTCs NPOU3BOIHON (HYHKIIMN?

40.Y1o nmoka3pIBaeT MpOU3BOIHAS (PYHKIIHS B TOUKE?

41.KakoB reoMeTpHU4ECKHI1 CMBICII TPOU3BOTHON?

42.KakoB (pu3nueckuii CMBICIT MPOU3BOTHOM ?

43.Kakue cBoiicTBa MpOU3BOIHOM BbI 3HaeTe?

44 .T1o xakuM (popMyJiaM BBIYUCISIOTCS IPOU3BOIHBIE TPUTOHOMETPUYECKUX (DYHKLIMN?
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45.T1o kakuMm (hpopmyiaM BEIYUCIISIIOTCS MMPOU3BOIHBIE CTETICHHONW (DYHKITUN?
46.11To xakuM opMysaM BEIYUCISIOTCS MPOU3BOIHBIC TOKA3aTeNbHON (PYyHKINHU?
47.11o kakuMm (popmyJiaM BBIYUCIISIIOTCS MPOU3BOIHBIC JIoTapupMudeckoit GyHKIunu?
48.Kak BBIYUCIISIOTCS MIPOU3BOIHBIC CIIONKHON (PYHKIIUN?

49.Yto HazwiBaeTcs auddepeHimanom GyHKIun?

50.Yto HeoOX0aMMO cliesIaTh, YTOOBI BBIYUCIUTD Auddepennnan GpyHxamun?
51.Kakoii Bua ©MEeT ypaBHCHHE KacaTeabHOM K rpaduky ¢pyHkuun Y= y(X)?
52.KakoB reomeTpuyeckuii cmbica nuddepenimana’?

53.Kakast (pyHKIMSI Ha3bIBA€TCS MOHOTOHHO BO3PACTAOIICH?

54.Kakast pyHKIIUS Ha3bIBAa€TCS MOHOTOHHO YOBIBAIOIICH?

55.Kak uccnenoBarb pyHKIMIO HA MOHOTOHHOCTB?

56.Kakue TOuKkM Ha3bIBalOTCS KPUTUUECKUMU?

57.4t1o Takoe 3KcTpeMyM (QyHKITUN?

58.Kak nccienoBaTh QYHKIIHIO HA SKCTPEMYM 10 IEPBOMY TIPABHITY?

59.Kak uccrnenoBaTh QYHKIIHIO, YTOOBI TIOCTPOUTH €€ Tpaduk?

60.Kak BerancianTh HanOoJbIIee M HAUMEHbIIIee 3HaYeHNnEe (PYHKIUU Ha IPOMEKYTKE?
61.Yrto sBisieTcs OCHOBHOM 3a7jaueil MHTErpajibHOrO0 UCUNUCTIEHUsA?

62. Kakas ¢pyHKIMs Ha3pIBaeTCS MEPBOOOPA3HON [T 3aJaHHON (PyHKINHI?

63. Ecau F(X) — nepBooOpasnas mis f(X), To kakum paBeHCTBOM CBA3aHbI OHH MEKY CO00i?
64. ChopmymupyiiTe TeOpeMy O CYIIECTBOBAHUH IIEPBOOOPA3ZHON (HYHKITUH.
65. I[lepBooOpasnas onpenensercs HeoJHO3HAYHO. Kak 3TO HYKHO MOHUMATh?
66. Iloyemy npu MHTETPHUPOBAHUN (PYHKLUH MOSBISIETCS IPOU3BOIBHAS IOCTOSTHHAS ?
67. Ilouemy oHa (hyHKITHS UMEET IIETYH COBOKYITHOCTb IEPBOOOPa3HBIX?

68. Kak 3amucaTh BCIO COBOKYITHOCTH MEPBOOOPA3HBIX (DyHKIINN?

69. Uro Ha3bpIBaeTCsA HEONPEACIEHHBIM UHTErPaIoM?

70. Yewm oTnmvaeTcst HEONPEIEICHHBIA HHTETPANI OT IEPBOOOPa3HOM QyHKIIH?
71. Tlouemy MHTETrpa Ha3bIBACTCS HEONPEACIEHHBIM?

72.410 Ha3BIBAETCA BEKTOPOM B IPOCTPAHCTBE?

73.Kaxue ObIBalOT BEKTOPHI B IPOCTPAHCTBE?

74.Yemy paBeH yroj MEXIy BEKTOpamu?

75.Yemy paBHa JUIMHA BEKTOpa?

76.Yemy paBHO CKaJISIPHOE NMPOU3BEICHUE BEKTOPOB?

77.Hemy paBHO BEKTOPHOE IIPOU3BEICHUE BEKTOPOB?

78. HavanpHOE MOHSTHE CTEPeOMETPHH (OTIpeieIeHue, OCHOBHBIE TIOHATHS).
79.AKCHOMBI CTEPEOMETPHH.

80.CnencTBust U3 akCHOM.

81.B3anMHO€E pacrnosoKeHue IByX MPSAMBIX B IPOCTPAHCTBE.

82.B3anMHOe pacrnosokeHue NpsMoil U MIOCKOCTH.

83.1Ipu3HaK napajaebHOCTH NPSMON U TNIOCKOCTH.

84.ITpu3Hak mapayuieIbHOCTH JABYX IJIOCKOCTEH.

85.TeopeMsl 0 mapauIeIbHBIX TIOCKOCTSIX.

86.1Ipu3Hak MeprneHIuKYISIPHOCTH MPSMOM U TUIOCKOCTH.

87.YpaBHeHus TIIOCKOCTH (00111€ee).

88.IIpu3HaK MNepHeHIUKYIIPHOCTH JIBYX INIOCKOCTEN.

89.YcnoBue napaieIbHOCTH JIBYX IJIOCKOCTEH.

90.YcioBue neprneHauKyISIPHOCTH IBYX TUIOCKOCTEH.

91.Yron mexny 1ByMs IUIOCKOCTSIMH.

92 .ITapameTpudecKkoe ypaBHEHHE MIPSIMOM B TPOCTPAHCTBE.

93.KaHOHMUYECKOE YpaBHEHHE MIPSIMOM B IPOCTPAHCTBE.

94.Yrto Ha3pIBaeTCS MHOTOTPAHHHKOM?

95.1IpuBeauTe npuMepsbl MHOTOTPAHHUKOB?

96.Y10 Ha3bIBAaETCS TEJIOM BPALLECHHUS?
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97 IlpuBeaure npUMeEpPbI TEN BPALICHHUS.

IIpumepHBbIe KOHTPOJIbHbIE PA0OTHI
KonTtpoubnas padora Nel nmo teme «Kopumu, crenenn, iorapugmsbi»
Bapuant Ne 1

1. Byeruucnure:
2 1
a) 5—(27)3:(8)3;
6) 23/9-33/24;

5) 20373,
375
r) 2-logs 10 — logs 4;
Il) 32 logs 5;
2 logZ%—logZ%
&) — o
log, 256
2. YHupocTuTe BBIpaXKCHHUE:
7
) 8k3-k2 6) 6/'322
a) —=—; -

3. BeimosHuTE IEHCTBUS:
logp ;1 0,005 — log 1 0,05.

Bapuant Ne 2

1. Bemuucnure:
2

) (&
6) 4 - /25 - 2 - V/40;

B) V36 - 24 - 54;
r) 2 -log; 6 —logs 4,
Il) 43 log, 3;
e) 1110g24+log112.
2. YrpocTuTe BhIpaXKEHHE:
a) (32x‘1°)_§; 0) V3247 - Vs,

3. BeimosHuTe IEUCTBUS:

1
logg 45°

log,s 5 +

I[IpumepHbIe NpaKTHYECKUE 3aJaHUS:
3ananue 1:

Bapwnant Ne 1

1. Beruaucnure:
2) 2+ (0327
6) V18- /—12;
B) V12 - 32 - 36;
r) 4-log, 2 -log, 4 + 2;
}1) 10g5 200 — 10g5 8,
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e) 1043 logqo 5.
2. YHupocTuTe BBIpaKECHHE:
2 3
3a 3)?%-az 4 4
a) C20 % 6) Y2013 - VB3,
a3
3. BrinmosiauTe aefCTBUA:

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Bemaucnure:
2 1
a) 3-83 —(82)3;

3 ,120_
0)0,5- T
B) V16 - 14 — 23/27;
r) logys 6 —logy s 12;
) logz 8 .
logsz 2
e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YHpocTuTe BBIpAXKCHHUE:
a) y% . y%; 0) W25, *xte,

3. BrinonauTe aefiCcTBUSA:

17
log,3 17 —logy3 oo’

3ananmue 2:
Bapuant Ne 1
Brraucnuts npeaesnst:

. 3x2-17x+10 . 5-X A1+ z% -1 2%+ x+1
x=5 3x° —16X+5 x=53_\/2x -1 >3 3z x-» 3x° + X +1
5.B d lim 2x" 5% -3 X, =3 u X, =0
. DBIYUCIIUTH IIPCIACII HKIIUN e 110) 5 § = n = .
P e 3k —ax =15 ’
Bapuant Ne 2
BLI‘{I/ICJ'II/ITB Hpe,Z[CJ'IBII
. AXP—Tx+3 ) X 1-1-x? o Bx* —x*+2x
x—1 3X _2X_1 x—0 /3+X_ /3_X x—0 X X—0 X _8X _|_1

. AXP—TX =2
5. Beruncauts npeaen ynxiuu iM —————npux, =0 u X, = .

x-% 2X* —X—6
IIpumepHbIe caMmoCcTOSITEIbHBbIE PA00OTHI
Pa6ora 1:
Bapuanr Ne 1
1. Boruucinure:

T T T
2tg(~) -[tg = +cos—
9(4) [93 6]_

2) 3z '
cosz —2sin E
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cos”336° —cos®156° +1g100° -tg350° tg°18"
tg?72° + ctg?162° 2

. 3 7 3x 3r
sin(a — ), cosa=—,08f=———, —<a <2 <f<—:
B) Sin(a — ), ecaucosa c S x5 a<2rurn<pf 5

0)

3 V4
r) COS2a,ecnuCoSc :E nl<a <E'

tg150° sin 200°
c0s320°ctg140°

2. OmnpenenuTe 3HAK BBIPAKCHUS:

3. BpluncnuTe 3HaYEHUE OCTAIBHBIX TPUTOHOMETPUUYECKUX (PYHKIIMIA yria o, ecnu Ctga = 3
T
nrz<aoa<—_—.
2

. 5,37
sin (7+a) sin?(—a)

4. JlokaxkuTe TOXKIECTBO: =1.

2

5. Vmpocrure: Sin(a —27)- cos(%” —a)+tg(r—a) -tg(%ﬂ +a) + cos’ (g —a).

Bapuant Ne 2
1. Bsemuucnure:
sin? x —3cos? x
a) Yy=_-— 2
25IN° X +COS“ X
0) sin(— 13?”) + cos(ﬂTﬂ) +1g (ZZT”) - ctg(?ﬂTﬂ) :

, eciu tgx = 3;

B) tg(a + f), ecru Ctgazg, 0<a<%;

a 3 3z
r) COS—,ecmuCoSa =—n —<a <21,
2 5 2

sin145°ctg250°
c0s315°tg200°

2. OmnpenenuTe 3HAK BBIPAKCHUS:

4
3. BrruuncnuTe 3HaYCHUE OCTATBHBIX TPUTOHOMETPUIECKUX (DYHKIIHIA yTIIa o, eciau COSar = 5

T
u—<a<r.
2
4. JloxaxuTe TOXIeCTBO: tga -tgf + (tga +tgp3) - ctg(ax + ) =1.

T T . T\ . T
5V . COS(—)-COS(—) —SsIn(—) -SIn(—) .
IPOCTHUTE (4) (6) (4) (6)

Pa6ora 2:
1°. c'= 8e. (tgx)' =
2. (x*)'= 9. (ctgx)' =

X' = 10°.  (arcsinx)' =
11¢.  (arccosx)' =
45

B gacTHOCTH,



(Igx)' =

(X3 ’
30, (kx +b)" =
40. (aX)! —
B wactHOCTH, (") =
% (log, x)' =
B yactHOCTH, (Inx)"=
6°. (sinx)" =
7°. (cosx)' =
Paoora 3:
3anucarh TaOJIUYHbIE UHTEIPAJIbL:
1°. _[ 0dx =
2°. I X dx =
dx
3°. —=
X
4°. jaxdx =
5°. jcos xdx =
6°. _[ sinxdx =
dx
7. =
J cos? X
dx
8°. =
I sin? x
dx
o [=—===
vJa? —x?
dx
10°. =
j a’ +x?

B gacTHOCTH,

120, (arctgx)’ =

130 (arcctgx)’ =

ITPABUJIA JTUODPEPEHIIMPOBAHIM A
14°.  (uU+v)' =

150, (U-v)'=
160, (uv)' =
17°.  (cu)' =

18e. (Ej )
\"

o)-
B wactHOCTH, v .
ITPOU3BO/IHAS CJIOXKHOU ®YHKIN

190, f(p(x)' =

B yacrtHOCTH, Idx =

Iexdx =

B yactHOCTH _[ L =
- x?

dx

B gacTtHOCTH, j ;=
1+x

7.4.0n1eHO0YHbIC CPeaCTBA I IPOBEICHUS IPOMEKYTOYHOH ATTeCTAluN

ITpoMexkyTOoUHas aTTecTanus

. JInunsle ITpumepsl
dopma IIpaxTrueckuit
3HaHusA YMeHnns Ka4yecTBa OLICHOYHBIX
aTTecTaluuu OTIBIT (BJIA/IETH)
CTYJICHTa CPEJICTB
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Kontponsn | KonTpoas Onenka ymenust | Ouenka HaBbIKOB | OLieHKa KonTponbHas
as paboTa | 3HaHUSA pelaTth JIOTUYECKOT0 criocoOHoCTH | paboTa
OCHOBHBIX TUIIOBBIE MBIIUIEHHUSI TIPH | TPAMOTHO U | IpUJIAaraercs
ONpEeCIICHUH, | 3aJa4u B | PEIICHNN 3a7a4 B | YETKO
TEOpEM, obnactu obmactu u3Jarathb
dbopmy, npodecCHoHaNb | MPOPECCHOHANIb | MaTepual B
MPaBWI U Np. B | HOK HOU MMHUCbMEHHOM
MaTeMaTHKe JEATCIIBHOCTH. | AEATEIbHOCTU BUJIE
Ouenka ymMeHus
IIOHMMATh u
YMETb
IIPUMEHATh  Ha
IIPAKTHKE
TEOPETUUYECKUI
MaTepua
DK3amMeH Kontpoub I'pamoTHO Ouenka Bonpocst u
3HAHUA u3JIarathb CIOCOOHOCTH | OMJIETHI
OCHOBHBIX TEOPETUYECKUI IPaMOTHO MU | IPUJIAraroTCs
ONpENENCHUM, | Marepuan 51 YETKO
TEOpeM, YMEIIOo U3JIaraTth XOJ
bopmy, IPUMEHSTH €ro pelieHus
IPAaBWI U NIP. B | IDU  PELICHUH 3a1a4y B
MaTeMaThKe MIPAKTUYECKUX obnactu
3a1a4 npogeccuoHa
JIbHOMN
JEATEIIBHOCT
U
apryMeHTHpPO
BaTh
pEe3yNIbTATHI
7.4.1 IllpuMepHbIe BONPOCHI 151 NPOBE/IeHNs IPOMEKYTOYHOH aTTecTaluu:
1. ensie 1 panuoHasibHBIe uKcia. JlecTBUTENbHBIE YUCIa. AOCONIOTHAS U OTHOCUTEIbHAS
MOTPEIIHOCTH.
2. Kopnu u crenenu, ux cBoicTBa.
3. Jlorapudm: ompenenenue u  coiicTBa. Buapl norapudmon. IlpaBuna pedictBuil ¢
norapudmamu.
4. Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBA. CIIOCOOBI PELIeHHUS.
S. [TokazarenbHble ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI peleHusl.
6. Paguannas mepa yrina. COOTHOLIEHHSI MEX 1y TpalyCHOM U painaHHoi Mepamu yria. Cunyc,

KOCHHYC, TAHT€HC, KOTAHT€HC uncia. TpuroHoMeTpudeckne (PyHKITMU YUCIOBOTO apTryMEeHTa, 3HAKH
WX 3HAUYEHUH.

7. OCHOBHBIE TpPHUTOHOMETpHUECKHE TOoXxaecTBa. Dopmynbl npuBeneHus. CHHYC U KOCHHYC
JIBOMHOTO yTJIA.

8. [Ipocreiimne TpPUroHOMETPUYECKNE YPABHEHUS. PenieHne TpUroHOMEeTpUIECKNX YpaBHEHU I
9. Oynkiun. Crioco6s! 3ananus Gynkiun. CoiictBa pyHkimid. CinoxxHas GyHKIUS.

10. CrenenHas GyHKIMS: ONpe/ieJeHne, CBOMCTBa U rpaduku

11.  Tloka3arenbHas GyHKUIHMA: ONpe/IeIeHUE, CBOMCTBA U rpaduKu

12.  Jlorapudmudeckas GyHKIHS: OTPEIEICHNE, CBOICTBA U TPadUKH.

13.  Cunyc, KOCHHYC, UX CBOMCTBA U TpaduKH.

14. TaHreHc, KOTaHTeHC, X CBOMCTBA U rpaduKH.

47


file:///G:/ИНСПО%2016-17%20гг/2017-2018%20уч.год/УМК_МАТЕМАТИКА_Реклама,%20Дизайн,%20Фармация.docx%23__RefHeading___Toc463878240

15.  IIpeoOpazoBanmsi TpadukoB. IlapannenbHbIi TEPEeHOC, CUMMETPHUS OTHOCHTEIBHO OCEH
KOOpJMHAT 1 Havajia KOOPAWHAT, PACTSHKCHHUE U CHKaTHe.

16.  IlpousBogHas: onpezaenaeHue, FEOMETPUIECKUNA U (PU3HMUECKUIT CMBICI.

17.  TlpaBuia u popmyisl quddepeHpoBanns GyHKINH.

18.  HeoOxoaumble 1 1OCTaTOYHBIE YCIOBUS BO3pacTaHus U yObIBaHUS (DYyHKIIMHU, CYLIIECTBOBAHUS
IKCTpEMyMa.

19.  HeoOxomumble W JOCTATOYHbIE YCIOBHS BBIIYKJIOCTH M BOTHYTOCTH rpaduka (QyHKIUH.
Onpenenenne TOYKHU eperuoa.

20.  HawuOosnbiiee u HauMEHbIIIEE 3HAYCHHS PYHKIIUN HA TTPOMEKYTKE.

21.  OOmras cxema nOCTpoeHUs TpauKOB (PYHKIHH ¢ TOMOIILIO TIPOU3BOJHOM.

22.  IlepBooOpa3zHas: onpenesnenue. HeonpeneneHHslit HHTErpail: OlpeieIeHue U CBOUCTBA.

23.  @opmyubl uaTerprpoBanusi. CriocoObl BEIYMCICHHUS HEOIPEASIICHHOTO HHTErpaa.

24.  OmnpezaeneHHbIN HHTErpa: ONpeeeHHe, TeOMETPUUYECKHM CMBICI U CBOMCTBA.

25.  KpuBoimHeHHas Tpamenus: IOHITHE, CIOCOObI BBIYMCICHUS IUIOMAAW C IOMOIIBIO
OIpeIeIEHHOT0 UHTErpaa.

26.  OcHOBHBIC TIOHSATHSI KOMOMHATOPHKH.

27.  CoObiTusa. Knaccuueckoe omnpezeneHUe BEPOSTHOCTH. TeopeMbl CIOXKEHHUS U YMHOXKEHHS
BEPOSITHOCTEH.

28.  Bekrop: onpenenenue u AedcTBUs Hag HUMU. CBOMCTBA JeMCTBUI HAJl BEKTOPAMHU.

29. [TonsATHE MPAMOYTOJIBHOM JEKAPTOBOM CUCTEMBI KOOPIMHAT HA IIJIOCKOCTH U B IPOCTPAHCTBE.
[TpaBuna nelicTBUI HaJl BEKTOPaMH, 3alaHHBIMU KOOPMHATAMH.

30.  OcCHOBHBIEC IOHATHUS CTEPEOMETPHH. AKCHOMBI CTEPEOMETPUH H CIIEJCTBHUS U3 HUX.

31.  BsauMHOe pacnosioXeHue MPsIMbIX, IPSIMOIl U INIOCKOCTH, ABYX IJIOCKOCTEH B IPOCTPAHCTBE.
OCHOBHBIE TEOPEMBI O MAPATIICTBHOCTH IPSIMOU U TIOCKOCTH.

32. [TonsATHEe yria Mexay CKpeluBarolluMHUCs OpsAMbIMU. [Ipu3HaK mnapamienbHOCTH JBYX
IJIOCKOCTEM, CBOMCTBA MapaJUICIbHBIX MJIOCKOCTEM.

33.  IlepneHAuMKYISIpHOCTh MPSMOM M IJIOCKOCTU. 3aBUCHUMOCTb MEXIY NapaiieIbHOCTbIO U
NEePIEHINKYISIPHOCTHIO MPSIMBIX U THIOCKOCTEH.

34.  Ilepnenaukynsip v HakJIoHHas. OCHOBHBIE TEOPEMBI O MEPIEHANKYIISIPE U HAKJIOHHOM.

35.  VYroxm Mexmay npsMOi U TNIOCKOCTBIO. Teopema o TpEX MepreHIuKyIsIpax.

36.  IloHATus ABYrpaHHOrO yIia, JIMHEHMHOTO yrIja, yria MeXAy IMIOocKocTsIMU. OCHOBHBIE
TEOPEMBI.

37. [TepnieHIUKYIAPHOCTD JBYX IJIOCKOCTEH.

38. MHororpannuk. [lIoBepxHOCTE MHOTOrpaHHUKa. [[paBUIbHBIE MHOTOTPAHHUKH.

39.  IIpusma: onpenenenue u Buabl. CeueHue B MpU3Max.

40. [Tapannenenunesn. Ceuenue B napayuienenumneae. OCHOBHbIE TEOPEMBI.

41.  Tlupamupa: onpenenenue. [IpaBunpHas nupamua.

42.  nnuHap ¥ KOHYC: onpesesieHue U cBoiicTBa. CeueHusl.

43.  1ap u cdepa: onpeneneHre U CBOUCTBA.

44, O0BeM reoMeTpUYEeCKOTO TeJa: MOHIATHE U OCHOBHBIE (POPMYJIHI.

7.4.2. IlpuMepHbIe 3a1a4M /151 IPOBeJeHUSI IPOMEKYTOUYHON aTTeCTALUM

BapuanTt Ne 1
Pemmre ypasnenue: (x — 3)? + (x — 4)? — (x — 5)? — x = 24.
6x+2>3x—4,

2. Pemmre cucremy HEpaBEHCTB: {Zx +1>4x—-7

5x + 3y + 3z = 48,
3. PemmTe cuctemMy ypaBHEHHI ¢ TIOMOIIBIO OMPEIETUTENCH CHCTeMBI: {2X + 6y — 3z = 18,
8x — 3y + 2z =21.

4, Pemmre ypaBaenus: a) logs x = 2logs 3 + %log5 49 — ilogs 27,
0) 9% —2-3* = 63.
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in? () +eg°(5)-2cos]
sin (4 +tg3(3)-2 cosy

5 Bruucnure:
' . 2(Z 3(E\_9 cin™
coS (4)+Ctg (6) 251714
o . 3
6. BrrurcnuTe 3Ha4eHHE OCTABHBIX TPUTOHOMETPUYECKUX (PYHKIIMH yTiia o, €Clii Sin @ = — "
T
n-<a<r.
z +
Z Z
7. Jnst 3a1aHHBIXZ,, Z3, Z3, Z4 BBIYMCIUTD BHIPAKEHUE Zl Zz, eciu
3744

z1=341i,2z,=-2+4+3i,z3=4—2i,z, = 4i.

BapuanTt Ne 2
1. Pemmre ypaBuenue: (5x +4)(5x —4) — 10(x — 2) = 4.
3x — 8 < 2x — 10,

2. Pemmre cucremy HEpaBeHCTB: { 2By >6—6x

5x — 3y +4z =6,
3. Pemmte cucteMy ypaBHEHHIA ¢ TIOMOIIBIO ONIpeaeuTeNeii cucreMel: § 2x —y —z = 0,
x—2y+z=0.

4. Peumre ypaBHenus: a) log? x + log x = 6;
5 1

2 =
2

6) 5%+1 — 3.5%"2 = 122,

3ctg%+ tgg-(tgg+sing)-

5. Brruncaure: —
2—cosm—2 sm;
o V3
6. Breruncimre 3HaUuEeHUE OCTAILHBIX TPUTOHOMETPUYICCKUX (1)YHKI_[I/II/I yria a, eClin cosa = 7
31
u 7 <a<?2m.
7 Z1—2Z3
. JU71st 3aIaHHBIX Z1, Z3, Z3, Z4 BBIYUCIUTH BHIPAKEHUE ——, €CIIH

Z3—Zy

Zq =_3_i,Z2 =2_2i,Z3 = 3+2i,Z4_=5.

7.4.3 TllpumepHble 3aJaHNUs AJs1 OATOTOBKH K IK3aMeHYy

1. [octpouts rpaduk pyrkmun Y = 3* —2 .
2. [Toctpouts rpaduk pynkuun y = 3 + sin 2x.
3. Haiinute obnacte onpenenenust pynkuuun y = log,(8 —x), y=vx+ 1.
4. Uccnenyiite GyHKIHUIO HA YETHOCTh Y = X2 COS X.
5
5. Haiitu f°(1),ecmu f (X) = — + 4e”
X
X2 X
6. Haiitu npoussoanyio ¢pynximu f(X) = £l +Inx+-—
X
; x* X2 1
7. Haiinure makcumym yHkimn Y = 3 + 5 2X—2 3
. 2X
8. Haiitu Touku neperu6a pyHkuuu y = 12
=X

cos? X

X+1

277 dx
X

3
11.  BbIUHCIHUTH ONpeIeIeHHbBII HHTErpat: I (3x? + x)dx
2

y y -2 X
9. Haiitu HeomnpeneneHHbIN HHTETpal: I +—-3dx
10.  HaiiTu HeonpeaeIeHHbIH HHTErpa: I (
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12.  BBIYHCIHTD IIOMAb (GUIYPbI, OFPAHUYCHHON THHESAMA Y = X2,y = 2 — X

13. B mkone 1254 yuamuxcs. M3 aux 1200 ¢ xopomeii ycrneBaeMocThio. HaliTi BeposSTHOCTD
TOT0, YTO HayraJl BEIOPaHHBINA yUYEeHHUK OyJIeT HeyCIeBatOIIU.
14. Ckonbkumu criocobamMu M3 25 YYEHHMKOB Kilacca MOXKHO BbIOpaTh 4 aius y4acTus B

Mpa3IHUYHOM KOHIIEpTE?

7.4.4 IlpumepHbIe OUIeTHI VISl IPOBEAEHUS IK3aMeHAa

1920

MUWHUCTEPCTBO HAYKHN U BBICIHEI'O OBPA3OBAHUSA PO
denepanbHOE rocy1apcTBEHHOE OI0/KETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BbICILIEr0 00pa30BaHus
«Ky0aHCcKHil rocy1apCcTBeHHbINl YHUBEPCHUTET)

(®I'bOY BO KyoI'Y)

HucTuTyT cpeanero npogecCHOHAIbHOTO 00pa30BaHUs

BUJIET Ne 1
1. Lesnbie u panpoHabHbIe YKcia. JledcTBUTEIbHBIC YKCia. AOCONIOTHAS M OTHOCHTEIbHAS
MOTPEITHOCTH.
2. [IpsimoyrosbHas (iekapToBa) CUCTEMa KOOPIUHAT B TIpocTpaHcTBe. Dopmyria paccTosiHUS
MEXIY ABYMS TOUKaMHU. Y paBHEHHE CEpHlI.
3. Ha sx3amene 60 6unetoB, Anapeit He Belyunna 3 u3 HUX. Haliiure BepoITHOCTh TOTO, UTO
eMy I0Na/IeTCsl BbIyYeHHBIN OUIIET.
[Ipencenarens nmpeaAMETHOM (IIUKJIOBOM) KOMUCCUU 2.C. Erozapos

1920

MHWHHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUA P®
®enepalibHOE TOCYAapCTBEHHOE OI0/KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BbICILIIET0 00pa30BaHuUs
«Ky0aHCKHIl rocy1apCTBEeHHBIN YHUBEPCUTET
(®I'bOY BO KyoI'Y)

HucTuTyT cpeanero npogeccuoHAJIbHOT0 00pa30BaHUA

BUJIET Ne 2
1. CreneHu ¢ pallMOHAIBHBIMU TTOKA3aTENIIMU: ONPEACIICHUE U CBOMCTBA.
2. BekTopsl B mpocTpaHCcTBE: ONpEAeIeHHE U IEHCTBUS HaJl HUMH.
3. CKoJpKUMHU cIOCOOaMH MOKHO U3TOTOBUTH TPEXILIBETHBIH (iar ¢ rOpU30HTAIBHBIMU

noJjiocamMu, €CJI UMCCTCS MaTCpUuall 7 Pa3JINIHBIX I_IBCTOB?

[Ipencenarens npeaMeTHON (IIMKIOBOI ) KOMUCCUU 9.C. Erozapos
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8.OBYYEHHE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMU
BO3MOKHOCTAMM 3/10POBbsA

[Topsimox 00ydYeHUsI UHBAIUIOB U CTYJCHTOB C OTPAHMUYEHHBIMA BO3MOXHOCTSIMU OTIPE/ICIICH
«ITonoxennem KyOI'Y 00 oOyuyeHMHM CTYyAEHTOB-MHBAIMJIOB M CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI».

Jljig U1 ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbS ITPEyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YIUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3I0POBbS TAKHUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmorpeno
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Penensus
Ha pabouyto mporpaMmy yueOHOM TUCIUTUTUHEI
B/1.06 MaTtemaTuka
s cnenranbHoctu 33.02.01 Papmanus

PabGouas nmporpamma yueOHoOM muciuiumabl bJ1.06 Marematuka paspadoTaHa Jyisl CTYACHTOB
CIIeNMAIBLHOCTH CpejHero mnpodeccruonansHoro odpaszoBanus (manee CIIO) 33.02.01 dapmarus Ha
ocHoBe [IpumMepHO# mporpaMmMbl 001Ie00pa3oBaTeIbHON Y4eOHON TMCITUTUTMHBI «MaremaTHka: anredpa
M Hayaja MaTeMaTU4eCKOTO aHaln3a; TEeOMETpUs» Uil NpOQPEeCcCHOHATBHBIX 00pa30BaTEIbHBIX
opraHuzanuii, pekomMeHJoBaHHOH denepasbHBIM TOCYAaPCTBEHHBIM AaBTOHOMHBIM YUPEXKICHUEM
«DenepanbHbli MHCTUTYT pa3BuTHs oOpazoBanus» (PI'AY «DHUPO») B kadecTBe NPUMEPHOI
MIPOrpaMMBbl JUIS peali3allid OCHOBHOW TpodecCHOHaIbHON oOpa3oBareibHON mporpammbl CITO Ha
0a3e OCHOBHOTO 001Iero 00pa30BaHUS C MOIYICHHEM CpeHero o0mero oopazoBanus. [Iporokos Ne3 ot
21 nrong 2015r. Peructpaunonnsiit Homep perieHsuu 377 ot 23 uroinst 2015t. OI'AY «ODUPO».

VyeOnas nuciummaa bJ[.06 Martemaruka wu3yyaeTcss B LUKIE 001eo0pa3oBaTeIbHON
MOJITOTOBKM y4eOHOro miaHa B 4yacTu 0a3oBbix aucuuiuinH bJl. OOydenue mpoBoautcs Ha 0ase
OCHOBHOTO 0011eT0 00pa3oBaHMs U HAIlEJIEHO Ha MOJyuYeHHUe cpeaHero oduiero oobpazoBanus. Paboyas
nporpaMma CoCTaBjeHa Ui 04HOi Qopmbl oOydenus. [Iporpamma cocraBiieHa KBaTH(PHUIIMPOBAHHO,
OTJIMYAETCs CUCTEMHBIM MOJX0/10M. B Hell oxBaueHb! Bce OCHOBHbIE BOIIPOCHI 0 JAHHOW JUCLHUIUIMHE,
npodeccuoHaibHas 3HAYUMOCTb KOTOPBIX, IIPU HOJATOTOBKE KOMIIETEHTHBIX CIIELUAINCTOB, OCOOEHHO
BeJIMKA. BU/IbI BHEAYUTOPHBIX CAMOCTOSTENBHBIX PA0OT MO3BOJISIOT 000OUIUTE U yIITyOUTh H3y4aeMbIi
MaTepHuaj, U HalpaBieHbl Ha 3aKPEIUICHHE yYMEHHs MOWCKA, HAKOIUICHHWS U 0OpabOTKH pPa3IHUYHBIX
UCTOYHUKOB HH(POPMALINH.

Cucrema 3HaHMH M YMEHH, 3aJI0)KEHHAas B COJEP)KaHHH, CIIOCOOCTBYET INPHOOPETEHUIO
NPAaKTUYECKOTO OMbITa M COOTBETCTBYET TPeOOBaHUSIM K pe3ysbTaTaM OCBOeHHs mpeamera. [lacmopr
pOrpaMMbl 00OCHOBAHHO U MTOJTHO OTPaXKaeT COACPKaHHe AUCLUILTHHEI, €€ POJb U MECTO B IIOATOTOBKE
CHELMAINCTa CPEJHEro 3BEHA, pacKpblBaeT LN M 3aJaud y4deOHOW aucuuIuinHbel. OnpereneHbl
TpeOOBaHUS K YMEHUSAM M 3HAHUSIM CTYJICHTOB.

Pabouas mporpamma paccuntaHa Ha 234 uaca. J[aHHOE KOJMYECTBO 4acOB, BBIJIEIEHHOE Ha
OCBOCHHE yUeOHOM TUCIUIUIMHBI, TO3BOJIUT MOJIYYUTh HEOOXOANMBIE 3HAHUS U YMEHHUS, KOTOPbIE MOXKHO
IPUMEHATh B JajbHEHIIEM Ha NpPAaKTHKE. TeMaTW4ecKuil IUIaH MMEET ONTUMAJIBHOE PACIpeleIcHHe
YacoB 110 pa3ziesiaM U TeMaM 10 OYHOHM opme 00yUueHHs, B COOTBETCTBHHU C YU€OHBIM TIaHoM. Kakaprii
paszzen mporpaMMbl OTpaKaeT TEMAaTHKy W BOIPOCHI, MO3BOJISIIONIME, B IOJHOM OOBEME, W3yYUTh
HEOOXOMMBIN TeopeTHueckuii marepuan. [IpoBeneHHe NPaKTHYECKUX 3aHATHH, MPEAyCMOTPEHHBIX
paboueil nmporpamMMoii, MO3BOJSIFOT 3aKPEMHUTh TEOPETHUECKUE 3HAHUS, IPHOOPETEHHBIE MPH U3YYCHUH
JAHHOM JMCUUTUTUHBI.

Pabouass mporpaMma COJIEpKUT MHUHUMYM JIUTEPATypbl, HEOOXOIUMOMN JUIs U3yYeHHs JAHHOU
qucuuIuinHbl.  PaspabortanHas paGouass mporpamma Yy4eOHOW AMCIUIUIMHBI «MaremaTHka»
pPEKOMEH/IyeTCsl JJIsl MCIOJb30BaHMSA B Y4eOHOM Impoliecce INpH IOATOTOBKE OOYYaIOMIMXCS 10
cnenuanbHocTH 33.02.01 @apmanus.

Penensenr:

Hoyenm xagedpor  coyuanvuwiy, 2YMAHUMAPHbIX U
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CK® «PI'VII», x.n.u., doyenm ' ;M o
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Penensus
Ha pabouyro MporpamMmy y4eOHOM TUCITUTLINHBI
BJ1.06 MaTtemaTuka
Juist crienuanbHocTy 33.02.01 dapmanus

PaGouas nporpamma yuebnoi quctuminaet bJ1.06 Maremartuka pa3paboTaHa Juist CTYJCHTOB
cnenuanbHoCcTH 33.02.01 ®apmanus cpenHero npodeccuonansHoro odpazosanus (nanee CIIO) na
OCHOBE IMPUMEPHOI MporpaMMbl 00IIe00pa3oBaTeIbHON y4eOHOM AMCHUIUIMHBI «MarteMaTuka:
anrebpa ¥ Hayala MaTeMaTUYeCKOTrO aHajiu3a; TeoMeTpus» Uil NpoQecCHOHANbHBIX
o0Opa3oBaTeNbHbIX  OpraHu3anuii, pekoMeHAoBaHHON  denepanbHbIM  TOCYAAPCTBEHHBIM
ABTOHOMHBIM yupexaeHneMm «DenepabHbli HHCTUTYT pa3BUTHs 00pazoBaHus» (PI'AY «DUPOy)
B KayecTBe IMPHUMEpPHOM MporpaMMbl [Uisi pealu3allud OCHOBHOW  mpodeccHOHaNbHOM
oOpa3zoBatenbHoil nporpammbl CIIO Ha 6a3e ocHOBHOro 001iero oOpa3zoBaHUSl C MOJTYYEHHEM
cpenHero obmero obpaszoBanms. [Ipotokon Ne3 or 21 wmrons 2015r. PeructpannoHHbIid HOMEP
peuensuu 377 ot 23 utonsa 2015r. ®I'AY «DUPO».

VYuebnas mucummummHa bJ[.06 Matematnka u3ydaercss B Lukie 00meoOpa3oBaTebHOM
MOJTOTOBKK y4eOHOro TuiaHa B 4acTu 0a30BbIX auciuiumH bJl. OOydyenune mpoBoauTcs Ha 0Oase
OCHOBHOTO OOIIEero oO0pa3oBaHMsS W HAIEJICHO Ha IOJIYYCHHE CpeIHEero oomero obpa3zoBaHUS.
Pabouas nporpamma cocrapiieHa Juist O4HOM (POPMBI OOyUEHHUSI.

[Iporpamma cocTtaBieHa KBaTH(HUIMPOBAHHO, OTIMYAETCS CHUCTEMHBIM IMOIXOAOM. B Heil
OXBA4€HBl BCE OCHOBHBIC BOMPOCHI MO JAaHHOW IUCHMIUIMHE, MPOo(ecCHOHATbHAash 3HAYUMOCTh
KOTOPBIX, IPU MOJTOTOBKE KOMIETEHTHBIX CIEIIMATUCTOB, 0COOEHHO BeJIMKa. BUbl BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX pa0OT MO3BOJISIOT 000OIIUTE U YIIIyOUTh U3ydaeMblil MaTepuall, U HampaBIeHbI
HAa 3aKpeIUIeHHe YMEHUS MTOUCKa, HAKOIUJICHHS U 00pabOTKU pa3InyHbIX HICTOYHUKOB HH(OPMALIUH.

Cucrema 3HaHMI U yMEHUI, 3aJ0)KEHHAs B COJIEP’KAaHUU, CIIOCOOCTBYET MPUOOPETEHHIO
MPAKTUYECKOTO OMBITa U COOTBETCTBYET TPEOOBAHUSIM K pe3yJbTaTaM OcBOeHUs npeamera. [lacmopt
IporpaMMbl OOOCHOBAaHHO U TOJIHO OTPaXKaeT COJAEp)KAHUE NUCLUUILIUHBL, €€ pPOJib U MECTO B
MOJITOTOBKE CIIEIMATUCTa CPETHEr0 3BEHA, PAaCKphIBAeT IENIM M 3aJaydl y4eOHOW IHCIUTIIMHBIL.
OmnpeneneHbl TpeOOBAHUS K YMEHUSIM M 3HAHHSIM CTYJICHTOB.

PabGouas nmporpamma paccuntana Ha 234 yaca. J[aHHOE KOJIMYECTBO YaCOB, BBIJIECICHHOE Ha
OCBOCHHUE yUeOHOH JAMCIHUILTUHBI, TTO3BOJIUT TIOJYYUTh HEOOXOUMBIC 3HAHUS U YMCHHSI, KOTOPHIC
MOJKHO MPUMEHSTH B IATbHEHIIIEM Ha MPAKTHKE.

TemaTuyeckuii I1aH UMEET ONITUMAJIBHOE PaCIIpeIeNICHNE YacoB 10 pa3/ienaM U TeMaMm 10 OYHOU
dbopme o0yueHus, B COOTBETCTBHH C yUCOHBIM TLIAHOM.

Kasxnprit pazen mporpaMMbl OTpa)kaeT TEMATUKY U BOTIPOCHI, TTO3BOJISIONINE, B IIOJTHOM 00bEMeE,
U3YYUTh HEOOXOAWMMBIM TeopeTnyeckuit wmatepuan. [IpoBeneHne MPaKTUYECKUX 3aHATUH,
MPETYCMOTPEHHBIX paboueld MPOrpaMMOi, TIO3BOJISIIOT 3aKpPENUTh TEOPETUUYECKHUE 3HAHWUS,
NpUOOpETEHHbIE MPU W3YYCHUU NaHHOW AUCUUIUIMHBL W3ydeHwe AucHUIUIMHBI «MartemaTtukay
criocoOcTByeT 3((PEKTUBHONW M KAYECTBEHHOM MOATOTOBKE MOJIOJBIX CIIEHHUAIMCTOB B 00JacTH
dapmanuu. Pabovast mporpaMmMa COIEPKUT MUHUMYM JTUTEPATyphbl, HEOOXOAMMON ISl M3yUYEHUS
JTAHHOW JIMCIUTLITAHBL.

Pa3paborannas pabodyasi mporpamMma y4eOHOW TUCIUTIUIMHBI «MaTtemMaTuka» peKOMEeHIyeTcs

JUISL WCTIOJNIB30BaHUSI B Y4€OHOM TIpOIIecCe IMPH IMOATOTOBKE OOYYAIOIUXCS TO CHENHaTbHOCTH
33.02.01 ®dapmanus.

Penensenr:

Hoyenm xagedpuvl ungopmayuonnwix
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