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1. MACIHOPT PABOYEM [TIPOTPAMMBI YUYEBHOM JUCHUILINHBI
MaremMmaTHuka

1.1. O6aacTh NpUMEHEeHUS MPOTrPaAMMBbI

PabGouast mporpamma y4eOHOW IUCHIUIUIMHBI SIBISAETCS YacThiO MPOTPAMMBI
MOATOTOBKM CHENHAIMCTOB cpeaHero 3BeHa B coorBerctBuu ¢ @I'OC CIIO mo
criermanbHOCTH 26.02.03 CynoBOXKI€HHE.

PabGouass mporpamMma y4eOHOM HNHUCHUUIUIMHBI MOET OBITh HCIOJIb30BaHA
JIpYyrdMH  0O0I1Ie00pa30BaTECIbHBIMU  YUPEKICHUSIMU  NMPO(ECCHOHAIBHOTO U
JIOTIOJTHUTEIPHOTO 00pa30BaHus, PEATH3YIONIUMU 00pa30BaTEeIbHYIO MPOTPAMMY

cpenHero (IOJTHOTO0) 00111ero 00pa3oBaHusl.

1.2. MecTo IMCHMIUIMHBI B CTPYKType OCHOBHOH T1podecCHOHAIbHOM
oOpa3oBarenbHOi nmporpammbl (OITOII):

Oo6meo6pazoBatenpHas noaroroska. [1J[.01 Maremaruka

1.3. Hean m 3aga4yum JUCUMILIMHBI — TPeOOBaAHUS K Pe3yJbTaTaM OCBOCHMS
AUCIHUNJIMHBI:

ConeprxaHue MporpaMMbl HAMPaBIEHO HA JOCTHXKEHHE CIEAYIOIIUX HeJei:

eoOecnieueHre  C(HOPMUPOBAHHOCTH  MPEACTABICHUH O  COIMAJIbHBIX,
KYJIBTYPHBIX U UCTOPHYECKUX (PAKTOpax CTAHOBJICHHSI MATEMATHKU;

eoOecnieueHre CPOPMUPOBAHHOCTH  JIOTUYECKOrO, aJTOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIILIICHUS;

eoOecrnieueHre CPOPMUPOBAHHOCTH YMEHUW TPHUMEHSTH TOJYYCHHBIC 3HAHUS
IIPY PEIICHUY PA3TNYHbIX 33/1a4;

eo0ecrneueHre cHOPMUPOBAHHOCTHU TMPEJICTABICHUN O MaTeMAaTHKE KakK 4acTH
00111€UeIOBEYECKON KYJIbTYpbl, YHUBEPCAIBHOM S3bIKE HAYyKH, TO3BOJISIOIIEM
OTHCHIBATHh U U3yUYaTh PEAIbHBIC TTPOLIECCHI U SIBJICHUS.

3agaum QUCIMIUIMHEI «MaTteMaTHkKa.



ecrUCTEMAaTHU3allUsl CBEACHUN O YHMCIIaX; U3YYEHUE HOBBIX M O0OOIEHUE paHee
W3YYEHHBIX  Olepaun (BO3BeicHUE B  CTENEHb, M3BJICUCHHE  KOPHS,
norapu(MHUpOBaHUE, CUHYC, KOCHUHYC, TAHTE€HC, KOTAHT'€HC W OOpaTHbIe K HUM);
M3y4EHUE HOBBIX BHUJIOB YHCJIOBBIX BBIPAKCHUA M (HOPMYJ; COBEPIIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB M  BBIUMCIMUTEIBHOW  KYJIbTYPbl, paCUIUPEHUE U
COBEPILIEHCTBOBAHKUE aJIreOpanyecKkoro ammnapara, c(OpMUPOBAaHHOTO B OCHOBHOM
LIKOJIE, U €r0 PUMEHEHUE K PEIIEHUI0 MATEMATUYECKUX U TPUKIAAHBIX 33134,

ecrUCTEMaTHU3allusl U paclIupeHue CBeJeHUM 0 (PYHKIUSIX, COBEPIICHCTBOBAHUE
rpadUyecKuX yMEHUM; 3HAKOMCTBO C OCHOBHBIMM HJEIMH U METOAaMHU
MaTeMaTUYeCKOro aHaim3a B 00bEeMe, MO3BOJISIONIEM HCCIEAOBATh AJIEMEHTapHbBIE
byHKIIMM ¥ pemaTh MOPOCTEUIINE TreoMeTpuyecKkue, (Quanueckue u JpyTHe
MPUKJIAAHBIE 3aa4H;

®pa3BUTHE M COBEPIICHCTBOBAHWE TEXHUKU alIreOpanvecKux mpeoOpa3oBaHUiA
JUISL pEIlieHUs] YpaBHEHWW, HEPaBEHCTB U CHUCTEeM; (OPMHUPOBAHUE CIIOCOOHOCTH
CTPOUTh M HCCIENOBaTh MPOCTEHIINE MATEeMAaTHUUYECKHE MOJECIA TMPU PEUICHUU
MPUKJIAIHBIX 33/1a4, 33]1a4 U3 CMEKHBIX U CIICLIUATIbHBIX JUCLUIUINH,

eHATJISA/IHBIC TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax U H3YUYCHHE HX
CBOWCTB, (JOpMHUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOT'O BOOOPAKEHUS, Pa3BUTHE
CIIOCOOOB TeOMETPUUECKUX U3MEPEHUM, KOOPIUHATHOTO U BEKTOPHOTO METOJIOB JIJIst
pelIeHUsT MAaTEMATUYECKUX U MIPUKIIAIHBIX 33/1a4;

epa3BUTHE KOMOWHATOPHBIX YMEHUM, TPEACTaBICHUNA O BEPOSTHOCTHO-
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOLIETO MUPA.

B pe3ynbraTe 0cBOEHUS TUCHUILUIMHBI 00yJarOITUNCS TI0TKEH YMeETh:

1. BBIMONHATH apuMeTHUYECKHe NCUCTBUS HAJl YUCIAMU, COYeTash YCTHBIE U
IIUCbMEHHBIE ITPUEMBI; CPABHUBATDH YUCIIOBBIE BBIPAKECHUS;

2. HAXOOUTh 3HAYCHHS KOPHS, CTEMEHU, JorapudMa, TPUTOHOMETPUUICCKUX
BBID&KCHUM HA OCHOBE OIPEACIICHUS, HCIOJIb3Ys pu HEO0OXOTMMOCTH
BBIUHCIINTEIBHBIE YCTPOWMCTBA; IOJb30BATbCA OLEHKOM W IPUKUIKOM IpHU

IMPAKTHYCCKUX pacucTax;



3. IpOBOAUTH MO U3BECTHHIM (OpMyslIaM U TpaBHIaM MpeoOpa3oBaHUs
YHCIIOBBIX U OYKBEHHBIX BBIPAKEHUI, BKIIOUAIOIINX CTETIEHU, KOPHHU, JJOTapu(PMbl U
TPUTOHOMETPUUYECKUE (PYHKIIUH;

4. xapakTepu3oBaTh NoBeJeHUE (PYHKUIMN, UCIOJIB30BaTh MOJTYYECHHbIE 3HAHUS
JUI OIIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

5. cTpouTh TpaduKH H3YYCHHBIX (YHKIUNA, WUIIOCTPUPOBATH IO Tpaduxy
CBOICTBA 3JI€MEHTAPHBIX (PYHKIIHII;

6. mpUMEHATH CTaHIApPTHBIE IMPUEMBl  PEIICHHUS palMoOHAIBHBIX U
UppALMOHANIBHBIX, [TOKA3aTeIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN U
HEPABEHCTB, UX CUCTEM;

7. pacmo3HaBaTh TeoMeTpUyecKkue (UTYphl Ha YepTexax, MOJACIIX H B
peallbHOM MHPE;

8. m300pakaTb OCHOBHBIE MHOTOTPAHHMKM M KpYIJIblE Tejla; BBIIOJIHATh
YepTEeXH M0 YCIOBHSIM 3a/1a4;

9. mpuMeHSATh U3YYCHHBIC CBOMCTBA TE€OMETPUYECKUX (PUTYP U HOPMYIBI IS
pEIICHUs TEOMETPUUECKUX 3a/1a4 U 33/1a4 C MPAKTUIECKUM COJIEPKaHUEM;

10. HAXOJIUTh MTPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

11. BBIUUCIIATH B TPOCTEHINIMX CIydasx TUIOMIAAd M OOBEMBI C
MCIIOJIb30BaHUEM OTPEAEIEHHOTO NHTETpaa;

12. HaxXOJWTh W OILICHUBATh BEPOATHOCTH HACTYIJICHUS COOBITUH B
MPOCTEHIINX TMPAKTUYECKUX CHUTYaIUSX U OCHOBHBIE XapaKTEPUCTHUKU CIydalHBIX
BEJIMYHH.

B pe3ynbraTe 0CBOSHHS IUCHUIUIMHBI 00YYaIOUIUIICs TOJKEH 3HATD.

1. noHsTHE KOpHS HaTypaJIbHOM CTENEHU U CBOMCTBA KOPHE;

2. TIOHSTUE CTENEHU C PAllMOHAIBLHBIM [TOKA3aTeJIeM U CBOMCTBA CTEIICHEH;

3. cBoiicTBa Jorapu(PMoOB U OCHOBHOE JOTapH(PMHIECKOE TOKIECTBO;

4. ocHOBHbIE (DOPMYJIIBI TPUTOHOMETPUH;

5. OCHOBHBIE TMOHATHS O IUIOCKUX M TPOCTPAHCTBEHHBIX TI€OMETPUUYECKHX
¢urypax, UXx OCHOBHbIE CBOMCTBA;

6. OCHOBHBIEC ITOHATHS MAaTEMAaTHYCCKOI0 aHAJIM3a U UX CBOﬁCTBa;



/. OCHOBHBIC TIOHSITUS DJIEMEHTApPHOW TEOPUU  BEPOSTHOCTEH, WMEThH
MPEICTABJIICHUE O TMPOIECCaX W SBJICHUSX, UMEIOIMIUX BEPOSTHOCTHBIN XapakTep,
CTaTHCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHpE.

OcBoenue comepkanusi y4eOHOUW TUCIUIUIMHBI «Maremaruka» oOecreuyuBaeT
TOCTIKEHNE 00YyJaIOIIUMUCS CICAYIONMINX PE3YIbTaTOB:

. JIMYHOCTHBIX:

— c(opMUPOBAaHHOCTh TPEACTABICHUN O MaTeMaTUKEe KaK YHHBEPCATHHOM
S3bIKE HAyKH, CPEICTBE MOJCIMPOBAHHUS SBICHUN M IMPOIECCOB, UACSIX W METOAAX
MaTeMaTHKH;

— MOHWMAHKE 3HAYMMOCTH MaTeMaTUKH IS HAyYHO-TEXHUYECKOTO Imporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKe KaK K YacTH OOIIe4YesIOBEUECKOM
KyJbTYphl Ye€pe3 3HAKOMCTBO C WCTOPUEH pa3BUTUS MAaTEMAaTHUKH, DBOJIOIUECH
MaTeMaTHIeCKUX UICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
AITOPUTMHUYECKON KYIhTYpbl, KPUTHYHOCTH MBINIJICHUS HA YPOBHE, HEOOXOIMMOM
s Oymymiei nmpodeccrHoHaIbHON AEATeIbHOCTH, TS MPOJODKEHUsS 00pa30BaHUs U
caMo00pa30BaHUs;

— OBJIQJICHWE MAaTEMATUYECKUMU 3HAHUSAMH U YMEHHSIMH, HEOOXOAMMBIMHU B
MOBCETHEBHOM JKMU3HM, JUTSI OCBOSHUSI CMEXHBIX €CTECTBEHHO-HAYUHBIX JUCIUILIAH U
JTUCITUTUINH MPOQPECCUOHATBFHOTO IIUKIIA, JIs TIOody4deHuss oOpa3oBaHUs B 001acCTsX,
HE TpeOyIONIHMX yrTyOJIeHHON MaTeMaTu4eCKOM MOTOTOBKH,

— TOTOBHOCTh U CIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIIE
caM000pa30BaHWI0, Ha TPOTSKEHUM BCEH JKU3HU; CO3HATEILHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHUIO YCHENTHOW TpodeccHoHanbHOW U
0OIIIeCTBEHHOM JIEATCIBHOCTH;

— TOTOBHOCTbh W CIIOCOOHOCTh K CaMOCTOSTEJIbHOW TBOPUECKOM U
OTBETCTBEHHOM JESITEILHOCTH;

— TOTOBHOCTh K KOJJIEKTUBHOW palbOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
00pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEIBCKOM, TPOSKTHOM

Y JIPYTUX BUJAX JEATEIbHOCTH;



— OTHOIIICHHE K TTPO(PECCUOHATHHON NEATEILHOCTH KaK BO3MOXHOCTH y4acCTHs
B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npooseM;

. MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOATEIBHO OMPEACNATh LEIH NEATEIbHOCTH W COCTABIATH
IUTAHBI  JICTEIIbHOCTH; CaMOCTOSITEIbHO  OCYIIECTBISATh, KOHTPOJIUPOBATh |
KOPPEKTUPOBATh JEATEIHHOCTh; HWCIOIB30BaTh BCE BO3MOXKHBIC PECYpCHI IS
JTOCTIKEHUSI TIOCTABJICHHBIX IEeJICH U pealn3aliy TUIaHOB JCSITeTLHOCTH; BHIOMPATH
YCHENIHBIC CTPATETUN B PA3TUYHBIX CUTYAIUAX;

— YMEHHE TPOAYKTMBHO OOIIAThCS W B3aUMOJACHCTBOBATH B MPOIECCE
COBMECTHOM JCATEIHHOCTH, YUYUTHIBATH TIO3UITUHU JIPYTHUX YIYACTHUKOB JEATEIHHOCTH,
3¢ (HEKTUBHO pa3pemniaTh KOHPIUKTHI;

— BJIaJICHWE HaBBIKAMH I[IO3HABATEIbHOM, Yy4eOHO-HMCCIIEOBATEIbCKON M
MPOCKTHOW JESITEIBHOCTH, HABBIKAMHU pa3perieHuss MpolsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHUs MPAKTUYSCKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOJOB TIO3HAHUS;

— TOTOBHOCTh H CIIOCOOHOCTHh K CaMOCTOATENHbHON HH(POPMAIMOHHO-
M03HABATEILHOW JCATCIIBHOCTH, BKIIIOYAs YMEHUE OPUCHTHUPOBATHCS B Pa3TUIHBIX
UCTOYHUKAX HMH(POpPMAIMH, KPHUTHYECKH OIEHWBaTh M  WHTEPIPETHPOBATH
nH(OPMAIIHIO, TTOTYyYaeMYIO U3 Pa3INYHbIX HCTOYHUKOB,;

— BIIQJICHUC SI3BIKOBBIMHU CPEACTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOIO TOUKY 3PEHUS, UCTIONH30BATh a/ICKBATHBIC S3HIKOBBIC CPEICTRA,;

— BJAQJCHUE HAaBBIKAMHU TO3HABATEIIbHOW pPEeQUIeKCMH KaK OCO3HAHUs
COBEpIIACMBIX JEHCTBUM W MBICIUTEIBHBIX TIPOLIECCOB, WX PE3YJAbTaToB U
OCHOBaHMI, TPAHUIl CBOETO 3HAHUS W HE3HAHUsS, HOBBIX MMO3HABATEIBHBIX 3a7a4 U
CPEIICTB JJIS MX JTOCTHUKCHHUS;

— IIeJIEyCTPEMIIEHHOCTh B TIOMCKAaX M MPUHITHHU PEIICHUA, COOOPa3UTEIbHOCTD
U HHTYHUIUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX TNPEJICTABICHUN; CIOCOOHOCTh
BOCIIPUHUMATh KPacoTy ¥ TAPMOHHIO MHUA;

¢ NPpEeAMETHbIX:



— c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O MaTeMaTHKe KaK YacTH MHUPOBOM
KYJBTYPbl 1 MECT€ MaTEeMaTUKH B COBPEMEHHOM IIUBMIIM3AINH, CIIOCO0AX OMUCAHUS
ABJICHUH PEaJIbHOIO MUpPa Ha MATEMATUYECKOM SA3BIKE;

— c(hOpPMUPOBAHHOCTh MPEACTABICHUI O MAaTEeMaTHUYeCKHUX TIOHATUSAX Kak
BOKHEUIINX MATEMATHUYECKUX MOJACIAX, II03BOJIIOIIMX OIMCHIBaTh U H3Yy4aTb
pasHble MPOLECCHl U SABJICHUA; IIOHUMAHUE BO3MOXHOCTU aAKCHOMAaTUYECKOIO
IIOCTPOEHHUSI MATEMAaTUYECKUX TEOPUL;

— BIIQJICHUE METOAAMH JI0KA3aTeIbCTB U AJITOPUTMOB PELICHUSA, YMEHHE HX
[IPUMEHATH, IIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOA€ PELICHUS 3a/1a4;

— BJIAQJEHHUE CTAaHIAPTHBIMU IIpUEMaMU pELICHUSA palUOHAJIBHBIX U
MppaLMOHAIBHBIX, ITI0KA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM
yuciae JUId IOMCKa IYTH pELIeHUs W WIIIOCTPALUU PEIICHUSA YpPaBHEHUU U
HEPABEHCTB;

—  cOpMHUpPOBAaHHOCTb  MPEACTABICHUH 00  OCHOBHBIX  IOHATHUAX
MAaTeMaTUYECKOr0 aHajau3a U HUX CBOWCTBAxX, BIAJCHUE YMEHHEM XapaKTepU30BaTh
noBesieHue (PYHKIIMH, UCTIOIb30BaHNE MOMYUYEHHBIX 3HAHUN IS ONTMCAHUS U aHAJIN3a
pEAIBHBIX 3aBUCUMOCTEN;

— BJAQJCHHUE OCHOBHBIMU [OHATHUSIMU O IUIOCKMX U HPOCTPAHCTBEHHBIX
reoMeTpUYecKux (urypax, UX OCHOBHBIX CBOMCTBax; C(POPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh reOMeTpUYeCcKre (PUryphbl Ha YepTexax, MOACNSIX U B pEallbHOM MUPE;
NPUMEHEHHE U3YUYEHHBIX CBOWCTB reOMETpHUYECKUX (pUryp u Gpopmyin uist pemieHus
FEOMETPUYECKUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(OpMUPOBAHHOCTh MPEACTABICHUNA O Mpolleccax U SIBJICHUSAX, UMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MUPE,

OCHOBHBIX IOHATHUAX IEMEHTAPHOM TEOPUU BEPOSTHOCTEN; YMEHUN HAXOAUTH
U OLICHHWBaTh BEPOSTHOCTU HACTYIUICHHMSI COOBITHIl B MPOCTEHIINX MPAKTUYECKUX
CUTYallUsAX U OCHOBHBIC XapaKTEPUCTUKHU CIIyYalHbIX BEJINYUH;

— BJIQJICHUE HAaBBIKAMU HCIOJIb30BAHUSI T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM

IIPU PELICHUU 3a/a4.



Cormacno  tpeboBanusm DI'OC COO k  pe3ynbraTaM  OCBOCHUS
oOyJarommmMucs 00pa3oBaTeIbHOM MPOrpaMMbl, OOyYaIOLIUECs IOJKHBI OCBOWTH
yHUBEpcalbHble  y4eOHble  JnelictBua (manee —  YVYI): pecynamuensie,

no3HaeameibHbleé, KOMMYHUKAMUGBHDbLE.

1.4. PexoMeHnayemMoe KOJMYECTBO 4YacOB Ha OCBOEHHE TIPOrpamMMmbl

AUACHUTLINHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku odyuaromierocs 351 gac, B TOM uuciie:
00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 234 vaca;

CaMOCTOSATENLHOM paboThl 0Oyvatomerocs 117 gacos.



2. CTPYKTYPA U COJEP)KAHUE YYEFHOM JIUCITUITJIMHBI
2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4eOHOH padoThI

Buj yueOHol paGoThI Oovem uacos

MaxkcumasnbHasi yueOHas HArpy3ka (scero) 351
Oo0si3aTesibHAs ayIMTOPHas yueOHasi Harpy3ka (Bcero) 234
B TOM YHCJIE:

Jleknun 118
PAKTUYECKUE 3aHATHUS 116
CamocTosiTeJIbHasi padoTa o0y4aromerocs (Bcero) 117
B TOM YHCJIE:

Bueayautopnas 117

Hmoecosas ammecmayus 6 (j)opme IKzameHa




2.2. TemaTuyecKkMi IJIAH U COAEPKAHUE YUeOHOI JUCUUILIMHBI MaTeMaTruka

HaunmenoBanue Coaepixkanue yueOHOro MaTepuaJa, JJadopaTopHbie padoThl M NPAKTHYECKHE O0bem ®opmupyembie Yposenn
Pa3/IesIoB M TeM 3aHATHSI, CAMOCTOSITeIbHASI pa60oTa 00yYarOIMXCs 4acoB ml’f,'ﬁf.ee'féﬁf,fﬁlf;gg) " | ocBoenns
1 2 3 4 5
1 kype, 1 cemecTp
BBenenue Conep:kanue y4yeOHOro MmarepuaJa:
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTUAX U 6 Pezynamusnvle
MpaKTUYECKOU AesTenbHOCTH. Llenu u 3a1aun n3ydyeHrs MaTeMaTHKU TIPU OCBOEHUHU Ilosnasamenvhvie 1
cnenuanbHocTd (npodeccun) CIIO. Kommynuxamusnvie
Conep:kanue y4e0HOro MmarepuaJa:
1 [{enbie n panoHabHBIC Yynciia. [[edicTBUTENbHBIC YUCTIA. 6 Pezynamusnvie 1
2 [TpuGnuxeHHbIe BEIYUCIIEHUS. AOCONIOTHAS M OTHOCUTEIbHAS TIOTPEIIHOCTb. Tlosnasamenvnvle 1
KOMMyHMKamu@Hble
3 IMpakTnyeckoe 3ansaTHe Nel: 2
Apudmerndeckre ASHCTBUS HAJl YUCIAMHU.
Tema 1. 4 IMpakTnyeckoe 3ansaTHE Ne2:
Pa3BurHe MOHATHS O Haxoxnenne npuOIMKeHHBIX 3HAYCHHW BETUYHH U TIOTPEITHOCTEN Pezynamuenvie 2
o o 6 ITloznasamenvuvle
yHcIe BBIUHCIICHH, CPaBHEHHE YHCIIOBBIX BbIPAXKECHHII. Kosuuynuxamusibie
5 IIpakTnyeckoe 3ansaTHe Ne3: 2
KomruiekcHble uncna v apudMeTniecKkre onepaliy HaJ HUMU.
KonTtpoabHas pa6ora Nel: «Pa3Butue NOHATHS O UUCIIEN 3
CamocrosiTesibHas padoTa 00y4YaAKOIIHUXCH: PerynstuBHbIe
CucremaTnueckas mpopadoTKa KOHCIIEKTOB 3aHATHH, yueOHOM TUTEpaTyphl, 14 [To3HaBaTenbHbIC 3
BBINOJIHEHUE MTPAKTHYECKUX 3aaHUH. KoMMyHUKAaTHBHbIE
Conep:kanue y4yeOHOro MmarepuaJa:
1 KopHu HaTypanbHON CTENEHH U3 YUCIIa U UX CBOICTBA. 1
2 CreneHu ¢ palMoHaJIbHBIMU U ICHCTBUTEIBHBIMU NTOKA3aTENSIMU, UX CBOMCTBA. 1
Tema 2. 3 Jlorapudm. Jlorapudm uncina. OCHOBHOE JOTapu(PMHUECKOE TOKIAECTBO. 8 HPeryMTHBHHe 1
KopHu, crenenu u [TpaBuna neicTBuii ¢ jorapudmamu. K o;ﬁ;ﬁ;ﬁiﬁ;ﬁ;ﬁ o
JIOrapumMbl 4 JlecsaTUUHBIE U HaTypaiibHbIE JIorapudmel. [Tlepexos oT 01HOro OCHOBAHUS K 1
Apyromy
5 IMpakTuyeckoe 3ansaTHE Ned: 8 Pezynsmusnvle 2

Beruncienue u cpaBHEHUE KOPHEN. BrIoIHEHNE pacyeToB ¢ pajuKalaMH.

Tlo3nasamenvole
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6 IMpakTnyeckoe 3ansaTHE No5:

KOMMyHMKamu@Hble

PemreHne nppaoHaIbHBIX YPAaBHEHU. 2
7 IMpakTnyeckoe 3aHsaTHE Ne6:
HaxoxneHnne 3HaueHH CTENEHEN C pallMOHAIbHBIMU [TOKA3aTENSAMU. 2
CpaBHEHHE CTENIECHEH.
8 | IpakTnyeckoe 3ansaTHE No7: 9
[TpeoOpazoBanms BEIpKCHUM, COACPIKAIIUX CTCTICHH.
9 | IpakTnyeckoe 3aHsTHE Ne§: 9
Pemienue nokasarenbHbIX YypaBHEHUM. PelieHne npukiaaHbix 3aia4.
10 | DpakTuyeckoe 3ansaTHE N9: 9
Haxoxaenue 3HaueHuii soraprdma no npou3BoIbHOMY OCHOBAHHIO.
11 | IpakTuyeckoe 3ansaTHe Nel(: 2
Beruuciienue v cpaBHEHHE JIOTapH(pMOB.
12 | IpakTyeckoe 3ansaTHe Nell:
ITpeoOpa3oBanue anredpandeckux BeipaxkeHuid. Jlorapupmupoanue u 2
MOTEHIIMPOBAHHE BBIPAKECHUM.
13 | pakTuyeckoe 3ansaTHe Nel2: 2
Pemenue norapudpMuuecknx ypaBHEHUH.
KonTtpoabHnas pa6ora Ne2: «KKopHu, CTeneHn 1 JIOrapuMbI» 3
CamocTosiTesibHasi padboTa 00y4YarOmMXCs:
Cucrtemaruueckasi IpopabOTKa KOHCIIEKTOB 3aHATUH, yueOHOM TUTEpaTyphl, Pezynamusivie
. 14 Ilosznasamenvhvle 3
BBINOJIHEHUE NMPAKTHYECKNX 3a/1aHul, BBINONHEHNE PAa3HOYPOBHEBBIX Konyruxamuenvie
VMHIVBUAYAIBHBIX 3a/laHUM, COCTaBIEHUE CIPABOYHOIO MaTepHaa.
Conep:kanue y4yeOHOro MmarepuaJa:
1 Pannannas mepa yria. BpamareinbsHoe JBHKEHHUE. 1
2 Omnpenenenne cuHyca, KOCUHYCa, TAHT€HCA U KOTAHT€HCA. 3HAKU 1
TPUT'OHOMETPHUYCCKUX q)YHKHI/Iﬁ 110 YCTBECPTIM. 6 Pegyﬂﬂmu@ﬂble
Tema 3. 3 Bripaxxenue TpuronoMeTpudeckux (hyHKIUN depe3 TaHTeHC TTOJIOBUHHOTO Ilosnasamenvhoie 1
OcHoOBBI aprymenra. Kommynuxamuenvie
TPUTOHOMETPHUH 4 IIpocreiire TPUrOHOMETPUYECKUE YPABHEHUS. 1
S [Ipocreiinie TPUrOHOMETPUYECKHE HEPABEHCTBA. 1
6 | [IpakTnyeckoe 3ansaTHe Nel3: Pezynsimugnvie 2
Paauanubiii METOT M3MEPEHHUS YIII0B BPAILIEHUS U CBSI3b C TPAlyCHON MEpOM. 8 Ilo3nasamenvHoie
7 | Ipakruyeckoe 3ansTue Nel4: Kommynuxamusnvie 2
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OcHOBHBIE TPUTOHOMCTPHYCCKUEC TOXKICCTBA.

8 | lIpakTnyeckoe 3ansaTHE Nel5:
DopmyJibl TPUBEIICHMUSI.

9 | IpakTnyeckoe 3ansaTHE Nel6:
DopMYyJIbI CIT0KEHUS.

10 | OpakTuyeckoe 3ansaTHe Nel7:
®opmyiibl yaBoeHUs. DopMyIibl MOJOBUHHOTO YIIIA.

11 | IlpakTnyeckoe 3ansaTHE Nel8§:
ITpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIMI B TPOU3BEACHUE.

12 | lIpakTyeckoe 3ansaTHe Nel9:
ITpeoOpa3oBanue NpoU3BEACHHUSI TPUTOHOMETPUUYECKUX (PYHKIUN B CYMMY.

13 | IpakTuyeckoe 3ansaTHE Ne2():
OO6patHble TpUroHOMETpUYeCcKHe (PYHKIIMU. APKCUHYC, apKKOCHHYC,
apKTaHTeHC.

14 | IlpakTnyeckoe 3ansaTHE Ne21:
Pemenue npocTelmx TpPUroHOMETPUIYECKUX YPABHEHUN.

15 | IlpakTnyeckoe 3aHaTHE Ne22:
Pemenue npocTelmx TpPUroHOMETPUIYECKIX HEPABEHCTB.

KonTpoabsHnas pabora Ne3: «OCHOBBI TPUTOHOMETPUN»

CamocTosiTesqbHasi padoTa 00y4YarOmMXCs:

CocraBieHne OMOpHOro KOHCIIEKTa, MPOpad0TKa KOHCIIEKTOB 3aHATUH, BHITIOJTHEHUE Pezynamusivie
MPaKTUYECKUX 3aJjaHuil, 3ayunBaHue (popmyJ, MOArOTOBKA K HHIAWBUYaTbHOMY 14 Hosnasamenoioie
KOMMyHuKamuBHble
OIPOCY, COCTABJICHHE CIPABOYHOIO MaTepualia, TaOJIUI] U aJITOPUTMOB.
Conep:kanue y4e0HOro MmarepuaJa:
1 Onpenenenne (ynkmuu. OOIacTh OMpeneaeHUsT W MHOXXECTBO 3HAUYCHHM.
CrnocoOwt 3ananus ¢pyakiui. ['padux pynkumn. O6patHbie QyHKINU. Pezynsamushvie
2 CsoiictBa ¢pyHk1u. (MOHOTOHHOCTH, YETHOCTh, HEYETHOCTD, 12 Iosnasamenvivle
Tema 4. OTPaHUYEHHOCTh, IEPUOANYHOCTD. [IpoMexkyTKkH Bo3pacTaHus U yObIBaHUS, Kommynuxamusnvie
DyHKUIMHU, UX CBOHCTBA HauOoJIbIlIee U HAaMEHbIIEe 3HAYCHUS, TOYKH IKCTPEMyMa.)
U rpaguku 3 Crnoxnas ¢pyHkuus (komno3uiys). IIoHsTHE 0 HeNPepbIBHOCTH (PYHKITHH.
4 IIpakTHyeckoe 3anaTHEe Ne23: Pezynsimusnvie
[Toctpoenue u urenne rpapukoB GpyHkuii. [Ipumeps! GpyHKIIMOHATBHBIX 12 TosnasamensHote

3aBHCHMOCTEH B PCATBHBIX IMMPOLECCaX U SABJICHUAX.

5 IIpakTHyeckoe 3ansiTue Ne24:

KOMMyHuKamu@Hble
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UccnenoBanue dbyHknmu. DieMeHTapHbIe QYHKIIMH, UX CBOMCTBA U TpaduKy.

6 | [IpakTnyeckoe 3ansaTHE No25:
CreneHHble (DYHKITNHU, X CBOKWCTBA U TPapUKH.

7 IIpakTnueckoe 3ansaTHe Ne26:
[TokazatenpHas pyHKIHMS, €€ cBolicTBa U rpaduk. Jlorapudmudeckas GyHkmus,
ee CBOMCTBA U rpauK.

8 IMpakTnyeckoe 3ansaTHe Ne27:
Tpuronomerpuueckue GyHKINH, UX cBOiicTBa U rpaduku. ObpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKITHH.

9 | IpakTnyeckoe 3aHsTHE No2§:
[TpeobpazoBanus rpaduka GyHKIIUH.

10 | KonTpoabHasi pabora Ne4: «OyHKIIUH, UX CBOMCTBA U TpaduKm»

CamocTrosiTesibHass padoTa 00y4arOIIMXCH:

Cucremarndeckast mpopabOTKa KOHCIIEKTOB 3aHATHMA, CPAaBHUTEILHBIN aHAIIN3 Pezynsamusnvie
Marepuaia U3 UHTEpHETa U IPYyTrUX PeCypCOB, BHIIIOIHEHUE IPAKTUYECKUX 3aJaHUN, 14 Ilosnasamenvhoie
MOCTpOEHHE IpaUKOB pa3INUHbIX QYHKIUHN MO pe3yabTaTaM UCCIIeI0BaHus, Kommynuramusnoie
COCTaBJICHHE TAOJIHUIIBI M3YYCHHBIX (PYHKIUH.
Conep:kanue y4yeOHOro marepuaJa:
1 Onpenenenne ypaBHeHus. Kopuu ypaBHeHuil. PaBHOCHIBHOCTD ypaBHEHUI.
[IpeobpazoBanue ypaBHeHHi. OCHOBHBIC TPUEMBI PEIIICHUS YPaBHEHUH
(paznoxeHne Ha MHOXHTEIH, BBEICHUE HOBBIX HEM3BECTHBIX, 1I0JCTAHOBKA,
rpa(l)I/ILICCKI/Iﬁ MCTOI[). 12 Pegyﬂgmugyble
2 HepasencrBa. Paninonanbuble, UppallMOHAIbHEIE, I0KA3aTEIbHBIC, Iosnasamenvhovie
JorapuMHUIECKue U TPUTOHOMETPpUUYECKHE HepaBeHCTBA. OCHOBHBIC PHUEMBI Kommynuxamugnuie
UX PELICHHUS.
Tema S. 4 = v v
VpaBHenus i 3 N306paxeHne Ha KOOPAUHATHON TNIOCKOCTH MHO>KECTBA PEIlIEHU ypaBHEHUI
p 1 HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CHCTEM.
HEePaBeHCTBA -
4 | IlpakTHyeckoe 3ansaTHE Ne29:
PannonaneHble, nppalMoOHAIbHBIE, IOKA3aTEIbHBIE YPABHEHMSI, OCHOBHBIE
MIPUEMBI X PEIICHMUS.
; Pezynamusnvie
5 IMpakTnyeckoe 3ansaTue Ne30:
12 ITloznasamenvuole
Jlorapudmuueckue U TPUrOHOMETPUYIECKHE YPaBHEHUS, OCHOBHBIE ITPUEMBI UX
KOMMyHuKamuBHbZe
penieHusl.
6 | [IpakTnyeckoe 3ansaTHe Ne31:

CucreMbl ypaBHeHU. PaBHOCHMIILHOCTh CUCTEM ypaBHEHMI. Pellienne cucreM
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YpaBHEHUU.

7 IMpakTnyeckoe 3ansaTHe Ne32:
Pa3nuyHbIe METOIBI pelICHHS HEPaBEHCTB.
8 IMpakTnyeckoe 3ansaTHe Ne33:
Merto nHTEPBAJIOB.
9 IMpakTnyeckoe 3ansaTHe Ne34:
[TpuMeHeHre MaTeMaTHYECKUX METOJIOB JIJISl PELICHUS COJIEPKATEIbHBIX 33124
W3 PA3IMYHBIX 00JIACTEH HAYKH U MIPAKTUKH.
10 | KonrpoabHas padora Ne5: «AToroBass KOHTpoJibHasi padora 3a 1

ceMecTp».

CamocTosiTesqibHasi padboTa 00y4arOmMXCsi:

CucremaTtudeckasi mpopadOTKa KOHCIIEKTOB 3aHSATUH, YI€OHOU TUTEPATyPHI Pezynamusieie
pop Ny » ¥4 PaTyphl, 14 Iosnasamenvuvle
BBIITOJIHEHUE MPAKTUYECKUX 3aJaHUH, BBITIOJHEHNE PA3HOYPOBHEBBIX %
o o OMMYHUKAmMueHnvle
WHJIMBUIYQJIbHBIX 33JIaHUN, COCTABJICHUE AJITOPUTMOB PEIICHUS] YPABHEHMUIA.
1 kypc, 2 cemectp
Coaeprxanue yueOHOIro MaTepuaJa:
1 OCHOBHBIE OHATHUS CTEPEOMETPUU. B3aMHOE pacronokeHne MpsIMbIX U
IJIOCKOCTEHN B POCTPAHCTBE.
2 [TapannensHOCTh NPSIMOM U TIIOCKOCTH. [lapaiyienbHOCTh MIIOCKOCTEN.
3 JIByrpaHHbIii yroa. Yo MexXay IIoCKOCTsIMU. [leprieHquKyIsIpHOCTh ABYX 12 Pecynamusiivie
yrp T Yroit. M - ep yp M Ilo3nasamenvhoie
IIJIOCKOCTEM.
= KOMMyHMKamuGHble
4 I'eomeTpuueckue npeodpazoBaHusl IPOCTPAHCTBA: APAJUIETBHBIN MEPEHOC,
Tenma 6 CUMMETPUSI OTHOCUTEINIBHO III0cKoCTHU. [lapaienbHoe npoeKTHpoBaHUE.
: [lmomaae opTOroHaIbHON MPOEKIUH.
IIpsimble ¥ IOCKOCTH :
5 IIpakTnueckoe 3ansaTne Ne3Ss:
B IIPOCTPAHCTBE .
B3anMHOe pacnionoxeHue npsMbIX U INIOCKOCTEN B IPOCTpaHCTBe. Pemienne
3a/1a4.
6 | [IpakTnyeckoe 3ansiTHe No36: PezynsimugHvle
[TapajuteIbHOCTB IPSIMBIX U IUIOCKOCTEN. Pelenne 3anay. 10 Ilo3nasamenvhvie
7 IIpakTuyeckoe 3ansitue Ne37: Kommynuxamugnoie
VYrubl MeXAY IPSAMBIMU U IUIOCKOCTAMMU. [IeprIeHIuKyIIpHOCTb NIPAMOU U
TIOCKOCTH. [lepnenaukysisip v HakJIOHHAasd. BhIMoJIHEHUE TOCTPOSHUN.
8 | lpakTnyeckoe 3ansaTHE No3§:
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PaccTosiHue OoT TOYKH 10 TIIIOCKOCTH, OT MPSAMOU JI0 TUIOCKOCTH, PACCTOSTHUE
MEKY TIIOCKOCTSIMU, MEK1Y CKPELIUBAIOIMUMUCS TIPIMBIMU, MEXKTY
MTPOM3BOJILHBIMHU (DUTYpaMU B POCTPAHCTBE.

9 | IpakTnyeckoe 3ansaTHE Ne39:
Teopema o Tpex nepneHauKyssapax. Pemenue 3agad.

10 | OpaxkTuyeckoe 3ansaTHe Ne4(:
N3o0pakeHne npoCcTpaHCTBEHHBIX (PUTYp U MOCTPOCHUE CEUCHUH.

KonTtpoabHas pa6ora Ne6: «IIpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE»

CamocTosiTesqibHasi padboTa 00y4arOIMXCs:
CocTaBiieHre OTIOPHOTO KOHCIIEKTA, MPOPa00TKAa KOHCIIEKTOB 3aHSATHH,

Pezynamusnvie

CPAaBHUTEIbHBIN aHAJIN3 MaTepUajla U3 UHTEPHETA U APYTUX PECYPCOB, PEIICHUE 4 Io3nasamenvhvie
3a]1a4, OAr0TOBKA K MHAUBUYaJIbHOMY OIIPOCY, U3TOTOBJIEHUE POCTPAHCTBEHHBIX Kommynuramusnoie
(buryp, BHIIOJHEHUE YEPTEKEH.
Conep:kanue y4eOHOro MmarepuaJa:
1 Bexrops! B mpoctpancte. Moaynbs BekTopa. PaBeHCTBO BeKTOpOB. ClioxkeHue 12 Pezynamuenvie
BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCJIO. Iosznasamenvhvie
2 Pa3noxxeHne BekTopa 1o HanpasieHussM. KoopauHaThl BEKTOpa. Kommynuxamuenvre
3 IMpakTnyeckoe 3ansaTHe Nedl:
[IpsmoyronbHas (IekapToBa) CUCTEMa KOOPIUHAT B IPOCTPAHCTBE.
Koopaunats! cepennnsl oTpe3ka. @opMyia pacCTOSTHUAS MEKIY IBYMs
TOYKaMH.
4 | IlpakTHyeckoe 3ansaTHe Ne42:
Tema 7. YpaBHEHHE OKPYKHOCTHU, CPepbl, MPSIMON U MIIOCKOCTH.
KoopmHaTh! 5 I'Ipfanqemoe 3aHsiTHe Ne43:
BEKTOPBI JICHCTBHA C BEKTOPAMH. Pezynsmuenvie
6 IMpakTnyeckoe 3ansaTHE Ned4:
10 Tosznasamenvhvie
CkansipHO€E ITPOU3BENECHNE BEKTOPOB. YTO0JI MEXAY ABYMSI BEKTOPAMH. Kommynuxamusnsie

[Ipoeknusa BekTopa Ha ock. [I[puMeHeHne Teopur NMpH PEIICHUH 3a/1a4.

7 IIpakTnueckoe 3ansaTne Ne4S:
JlelicTBUA ¢ BEKTOpaMH, 3aJJaHHBIMH KOOpAUHATaMU. CKAJISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpJAMHATAX.

8 IMpakTnyeckoe 3ansaTHE Ne46:
BektopHoe ypaBHEHHE IPSAMON U INIOCKOCTH. MCroap30BaHne KOOpAUHAT U
BEKTOPOB ITPU PEIICHUH MaTEMAaTHYECKUX U MPUKIIAJHBIX 3a/1a4.
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| KonTpoabHas padora Ne7: «KKoopauHatsl 1 BEKTOPBI»

CamocTrosiTesibHass padoTa 00y4arOIIMXCH:

Pezynamusnvie

CocraBiieHre OTIOPHOT0 KOHCIIEKTa, MPOpabOTKa KOHCIIEKTOB 3aHATUH, pellleHne 8 Ilo3nasamenvhoie
3a7ad4. Kommynuxamuenwie
Conep:kanue y4e0OHOro MmarepuaJa:
1 [TonsTre MHOTOrpaHHUKA. BepmuHel, pedpa, rpaHl MHOTOTPaHHHKA.
PazBepTtka. MHOrorpansusie yribl. Beimykibie MHOrorpanHukH. Teopema
DOlinepa.
2 [Tpuszma. [Ipsmas u HaknoHHas npusma. [IpaBunbHas mpusma.
[MTapannenenunen. Ky6.
3 ITnpamupa. IlpaBunbHas nupamuga. YceueHHas nupamua. Terpasap.
4 Humuaap. OcHoBaHUE, BRICOTA, OOKOBast MOBEPXHOCTh, 00pa3yroIas, 12 Pecyramuerie
Iosznasamenvuole
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, TapajuleIbHble OCHOBaHuUI0. [Tnomane Kommynukamusnoie
MOBEPXHOCTH IWJIMHJPA.
S Konyc. OcHoBanme, BbIcOTa, 60KOBasi TOBEPXHOCTh, 00pa3yromias, pa3BepTKa.
OceBble ceUeHUsI U CEUEHHUsI, apajuieNibHble ocHOBaHUIO. [Inomanp
IIOBEPXHOCTU KOHYCA. Y CEUEHHBIH KOHYC.
Tema 8. 6 ap u cdepa, ux ceuenus. Bzaumuoe pacmnosioxeHue chepsl U MIOCKOCTH.
KacarenpHast mimockocTs K cepe.
MHOrorpaHHMKH U -
KPYTIbIC Tea 7 IMpakTnyeckoe 3ansaTHe Ned7:
Paznuunblie Buabpl MHOTOrpaHHUKOB. VX n3o0pakenus. PazBepTku
MHOTOTPaHHHUKOB.
8 | lIpakTnyeckoe 3ansaTHE No4§:
Pemenue 3a1a4 Ha HaAXOXKACHHUE FITEMEHTOB PU3MBIL.
9 | IpakTnyeckoe 3aHsTHE No49:
Pemenue 3aaa4 Ha HaXOXXACHUEC 3JICMCHTOB IMHUPaMHUBI. Pezyﬂﬂmugyble
10 Tosnasamenvhvie
10 | OpaxkTuyeckoe 3ansaTHe Ne50: Kommynuxamuenvie
[TocTpoeHnue npocTermmx cedeHuit Kyoa, MPU3MbI U TUPAMU/TBI.
11 | IlpakTnyeckoe 3anaTHE NeS1:
[IpaBuibHBIE MHOTOTPaHHUKH. BUbI CHMMETpPHII B TPOCTPAHCTBE.
IIpuMeHeHre CBOMCTB CUMMETPUM IIPH PELICHUH 3a1a4.
12 | lIpakTHyeckoe 3aHsaTHE Ne52:

Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUI, BBIYUCICHUE JUIMH, PACCTOSIHUM,
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YTJIOB B T€JaX BpallleHHUs.

13 | pakTuyeckoe 3anaTHE No53:
Brruncienue miomanaeil noBepXHOCTEH MHOTOIPAHHUKOB.

KonTtpoabHnas pabora Ne8: «MHOrorpaHHUKY U KpyTJbl€ TEJIa»

CamocTosiTesibHasi paboTa 00y4arOIMXCs:
CucremaTtudeckas mpopad0TKa KOHCIIEKTOB 3aHSATUH, CPABHUTEIIBHBIN aHATTN3
MaTepuasa U3 HHTepHeTa U JPYTUX PecypcoB, pelieHHe 3a/1a4, MOAT0TOBKA K

Pezynamusnvie

WHJIMBUIYaAIIbHOMY OMPOCY, COCTABIIEHUE KPOCCBOP/IOB 10 TEME, MOCTPOCHUE d [osnasameneivie
M . Kommynuxamuenwie
CEYEHHMI1 MHOTOI'PaHHHUKOB U TEJI BPAIlICHUs, U3TOTOBJIEHUE MOJENIEH
MHOT'OTPaHHUKOB.
Conep:kanue y4eOHOro MmarepuaJa:
1 ITocnenoBarensHOCTH. CIIOCOOBI 3aJaHUSI U CBOMCTBA YHCIOBBIX
HOCHGHOB&TGHBHOCTGFI. Ilousarue o npeaciic mocjacaoBaTCIIbHOCTH. 12 Pezyﬂﬂmugyble
CyniecTBoBaHuE Mpeeia MOHOTOHHOW OTPaHUYEHHOMN MOCIEN0BATEIbHOCTH. Ilosnasamenvhvie
2 [ToHsATHE O MPOU3BOJHON (PYHKIINH, €€ TE€OMETPUIECKHI U (PU3NUYECKUN CMBICIT. Kommynukamusnole
3 [TponzBoaHbIe 0OpaTHON HYHKIIMU M KOMIO3UIIUN (DYHKITHH.
4 IIpakTnueckoe 3ansaTne NeS4:
Beruucnenus wieHoB nocnenoBareabHocTH. CyMMUpOBaHUE
nocinenoBarenpbHocTel. [Ipeaen nocnenosarenbHocT. beckoHeuHO
yObIBaroIasi TeOMETpUYECKasi IPOrpeccHs U ee CyMMa.
Tema 9. 5 IIpakTnueckoe 3ansaTHe NeSS5:
Hauvaua [IpounsBoaHbBIE CyMMBI, pa3HOCTH, MPOU3BEICHUS, YaCTHOTO. [Ipon3BogHbIE
MaTeMaTH4eCKOro OCHOBHBIX DJICMEHTapHBIX (DYHKITUH.
aHa/Iu3a 6 IIpakTuyeckoe 3anaTHE NeS6:
Brrunciienne npon3BOIHOM. Pecynamusivie
7 IIpakTuyeckoe 3ansiTue NeS7: 10 [Tosnacameaiivie
KOMMyHMKamuGHble

MexaHU4eCKH1 U TEOMETPUYECKHUI CMBICI IPOU3BOJHOM. Y paBHEHUE
KacaTelbHOU K rpaduKy QyHKIINH.

8 IMpakTnyeckoe 3ansaTHEe NeS8:
[TpuMmeHeHne TPOM3BOIHON K UCCIICOBAHUIO PYHKIHA U TOCTPOCHUIO
rpadukoB. [IpoMexyTKH MOHOTOHHOCTH (DYHKITHH.

9 | IpakTnyeckoe 3aHsTHE No59:
OkcTpemyMmsl pyaknnn. HaxoxxaeHne HanOoIbIIero, HAMMEHBIIETO 3HAYCHHS
(GYHKLIMU Ha OTpPE3Ke.
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10

IIpakTuyeckoe 3ansiTue Ne60:

[Tpumepsl UCTIONB30BAHMSI POU3BOIHOM /711 HAXOXKICHUS HAMITYUIIIETO 2
pelIeHrs B MPUKJIaIHbIX 3aa4ax.
11 | IlpakTnyeckoe 3anATHE Ne61: 2
Bropas nmpousBogHas, ee reoMmeTpruuecKuil ¥ GU3HIECKUN CMBICIL.
12 | IpakTHyeckoe 3anaTHE Ne62: 2
Haxoxpaenue ckopocTu ajs npoiiecca, 3aJaHHoro Gpopmyso u rpadukom.
KonTpoabHas padora Ne9: «[IpousBoaHas u ee npuMEHEHHUE» 33
CamocTosiTesqibHasi padboTa 00y4arOIMXCs:
C o Pezynamuenvie
UCTeMaTHUYeCKast MPopabOTKa KOHCIIEKTOB 3aHSTH, BHITTOJHEHUE MPAKTUISCKUX 8 TTosnasamensuue 3
3aaHui, ohopmiieHre TabIUIIbl MPOU3BOAHBIX, BBIMOIHEHHE HHINBUAYAIHHOTO K
o OMMYHUKAMUBHbLE
3aJJaHMs Ha MCCIIeOBaHUE (PYHKIIMU ¢ TOMOIIBIO POU3BOTHOM.
Conep:xaHue yueOHOr0 MaTepuaJa:
1 [TepBooOpasnas. [IpaBuiia HaxoxaeHHS IEpBOOOpa3HbIX. HeonmpenenenHbrit 1
uHTerpan. @opmMybl HHTETPUPOBAHUSL.
2 OnpeneneHHblid HHTErpall U €ro Beruucienue. @opmyna HeroTtona— 10 Pezynamusnvie 1
JleiiOauna. Tosnasamenvuvle
3 O06bvem u ero uzmepenue. arerpanbaas popmyna oobema. opmyiel o0bemMa Kommynukamugnvie
Ky0a, TPSIMOYTOJIBHOTO TapaJuieienuieia, IPU3Mbl, MIIUHAPA, THPAMUIBI U 1
konyca. opmyibl o0beMa 1apa 1 1momaan chepsl.
4 IIpakTnueckoe 3ansaTHe Ne63: 2
Tema 10 Brruucnenune neppoodpa3Hoii. Beraucienne HeonpeaeaeHHOTo HHTerpaa.
ma 10.
5 IMpakTnyeckoe 3ansaTHE Ne6G4:
UHnTerpan u ero 2
Brruncnenme onpeneneHHoro HHTerpaia.
NpuMeHeHue -
6 IMpakTnyeckoe 3ansaTHE Ne65:
[TpuMmeHeHne ompeeIeHHOT0 HHTETpaja ISl HaXOKICHUS TUIOIIA TN 2
oy Pezynamusnvie
KPUBOJIMHEWHOM Tpamneruu.
7 I Ne66: 10 Io3nasamenvhvle
[
pakTuueckoe 3aHsTHE Ne66: § Kommynuxamusnsie 2
[IprmeHeHne nHTerpana K BhIYMCICHUIO (PU3MUECKUX BEJIMYUH U IJIOMIAIEH.
8 IMpakTnyeckoe 3ansaTHE Ne67: 2
Brruncnenue miomazaei u 00beMOB TeTl.
9 IMpakTnyeckoe 3ansaTHE Ne68:
[TonoGue ten. OTHOMIEHUS MIIOLIA/IEH TOBEPXHOCTEH U 0OBEMOB MOTOOHBIX 2

Teln. Pemenue 3amay.
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| KonTposbHas padora Nel0: «HTerpan u ero npuMeHEHUE»

CamocTrosiTesibHass padoTa 00y4arOIIMXCH:
Cucrtematnyeckasl popabOTKa KOHCIIEKTOB 3aHATUH, BBINOJIHEHUE TPAKTHYECKUX

Pezynamusnvie

o 12 Io3nasamenvuvle
3aanuit, ohopmIieHIE TaOJIUIIBI HHTETPAJIOB, BEIIOJHEHHE PA3HO YPOBHEBBIX Konvyruxamuenvie
3aJaHUU 10 TEME.

Coaep:xaHue y4eOHOro MaTrepuaJa:
1 WcTopus pa3BuTHsi KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEN U CTATUCTUKU U UX
POIIb B PA3IMYHBIX cepax UeToBEYECKON KU3HEAEATEIbHOCTH. OCHOBHBIC
noHsATHs kKoMOuHaTOopuKu. [IpaBuna komOnHaTopuku. Pa3zmenenus, coueranus
Y TIEPECTAaHOBKH.
= v Pezynamusnvie
2 Co0mITHE, BEpOSTHOCTH COOBITHS, CBOMCTBA BEPOSITHOCTEH , CJIOKEHHUE U 10
o To3nasamenvhole
YMHOXEHUE BEPOSITHOCTEH. Konvynuxamuenvie
3 [ToHATHE O HE3aBUCUMOCTHU COOBITHIA. J{UCKpeTHas ciy4aiiHas BEIWYHHA, 3aKOH
€e pacIpeeseHus.
UucoBble XapaKTEPUCTUKU JUCKPETHOM CllydaliHOU Benn4yuHbl. [IoHATHE O
3aKOHE OOJIBIINX YHCEN.
4 IIpakTnueckoe 3ansaTHe Ne69:
Tema 11. Pemenue 3amau Ha nepebop BapranToB. Penienne 3a1a4 Ha MoACYET YUCIa
DJ1eMeHThI pa3MelIeHH, IEpECTaHOBOK, COYETaHUH.
KOMOMHATOPUKH, 5 IpakTuyeckoe 3ansiTue Ne70:
TeOpHH BePOATHOCTE ®opmyna 6unoma Hetotona. CBoiicTBa OMHOMUHATIBHBIX KO PHUIIMEHTOB.
H MaTeMaTH4eCKOMH Tpeyronbauk [lackans. [Ipuknanssie 3agaumn.
CTATHCTUKH 6 IIpakTnueckoe 3ansaTne Ne71:
Pemenue 3aay Ha BEIYMCICHUE BEPOSITHOCTEH COOBITHIA.
- Pezynamusnvie
7 IIpakTnueckoe 3ansaTHe Ne72:
10 ITo3nasamenvhole
[IpencraBneHne YUCIOBBIX TaHHBIX (TAOIHIIBI, AHATPAMMBI, TpadUKH ). K
OMMYHUKAMUBHbLE
Pemenne npakTudeckux 3a1ad Ha 00pabOTKy YMCIOBBIX JaHHBIX, BBIYUCICHUE
UX XapaKTePUCTHK.
8 | IpakTnyeckoe 3ansaTHE No73:
OcHoBHbIE OHATHSA U 337]a4l MaTeMaTHYeCKOI CTaTUCTUKHU (TeHepalibHas
COBOKYITHOCTb, BEIOOpKa, cpeiHee apudmernyeckoe, Meauana). Pemenue
MPAKTUYECKHX 3314 C IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.
KontpoabHas padora Nell: «DneMeHTs! KOMOMHATOPUKHU, TEOPUHT
BEPOSITHOCTEN M MATEMAaTUYECKON CTAaTUCTUKHA»
CamocTosiTesibHasi padoTa 00y4YarOmMXxcs: 6 Pecynamusnvie
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Cucrematudeckast mpopadOTKa KOHCIIEKTOB 3aHSATHH, PeIICHHE TPAKTUICCKUX 3a/1a9
C UCIIOJIb30BaHUEM MOHSATHI U MPaBUJI KOMOMHATOPUKH, PELICHUE 3a/1a4 Ha
BBIYHMCIICHHE BEPOATHOCTEH COOBITUH, PEIICHUE MPAKTHUECKUX 3a7a9 Ha 00paboTKy
YU CJIOBBIX JAHHBIX, BBIYMCIICHHUC UX XaPAKTCPUCTHUK.

Tlo3nasamenvhvie
Kommynuxamusnble

Conep:kanue y4e0HOro MmarepuaJa:

1 IIpakTnueckoe 3ansaTne Ne74:

Pemenne reoMmerprueckux 3ajau.

2 IIpakTnueckoe 3ansaTne Ne 75:

[IpumeneHne npou3BOTHON K PEIICHUIO 3aa4.

3 | IpakTnyeckoe 3ansaTHE Ne76:

[IprmeHeHne nHTErpana K peneHuo 3aaay.

4 | IlpakTHyeckoe 3ansaTHe Ne77:

HToroBoe MoBTOpEHHUE MO KypCcy MaTeMaTuka: ainredpa, Hadaia
MaTEMaTHYECKOro aHaJIn3a, TeOMETPHSL.

Tema 12.
IIpensk3ameHauMOHHOE
NMOBTOpeHHE

10

Pezynamusnvie
Tlozuaeamenvhbie
Kommynuxamuenvie

Hroro:

351

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEAYIOIe 0003HAYCHIS:
1. — o3HakOMHTENBHBIN (Y3HABaHUE paHEe N3YYCHHBIX 00BEKTOB, CBOWCTB);
2. — penpOayKTUBHBIN (BBITOJHEHHUE ACATEIBHOCTU IO 00pa3ily, MHCTPYKIMU WX TI0J] PyKOBOJICTBOM)
3. — IPOAYKTUBHBIH (TUTAHMPOBAHUE M CAMOCTOSATEIBHOE BBITIOTHEHUE JIEATEILHOCTH, PEIICHHE TIPOOJIEMHBIX 3a/1a4)
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3. YCJIOBYS PEAJIM3AIIUUA ITPOI'PAMMBI INCHUITJIMHBI

3.1. TpeboBanus K

o0ecmeYeHnIo

MHUHUMAJIBbHOMY MAaTECPHAIBHO-TEXHUIECCKOMY

Peanuzanusi mnporpaMmbl  AUCHUIUIMHBI TpeOyeT Hamuuusg y4eOHOro

KaOMHETAa MAaTEMaTHKH.

Kaouner matemaTuku Ne316.

VYyebnas ayauropus

JUIL  TIPOBEACHUS  3aHSITHI

JCKIOOUOHHOTI'O

MMPAKTUYCCKOI'0 TUIIA, I'PYIITIOBBIX 1 HHAWBUAYAJIbHBIX KOHCYHBT&HHﬁ.

[Tocamounbix mect 46.

Crnenuann3nupoBaHHasi MeOelb.

IInakatsel, CTEH/IBI.

MoOuIBHBIN KOMIUIEKT U1 MPe3eHTalui - 1 mT., B cCOCTaBe:
[TpoekTop BENQ MP610 800x600, s3xpaH co CTOUKON 2X2 M,
HoyTOyK ACER Aspire 5720Z Intel Pentium 1.86 GHz 2 Gb DDR2, 120 Gb

HDD.

Hcnonp3yemoe mporpaMMHOE OOecrieueHue:
Microsoft Windows 7; MS Office 2010 (Word, Excel, PowerPoint), 7-Zip,

Mozilla Firefox.

3.2. UndopMaunonHoe odecnevyeHne 00yueHust

Ilepeyenn

51

peKOMeHIyeMbIX Yy4eOHbIX wu3naHuii, HWHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JTUTEPATYPHI

Buna u3nanus (yueOHUK,
ydueOHoe nmocobue,
PexBu3uThl
METOIUYECKUE
HanmenoBanue W3JIaHUs/ TOCTYT K
ABTOD yKa3aHUsl, MPaKTUKyM U
A3TaHUSA UH()OPMAITMOHHOMY
T.I., CChIIKa Ha cevDe
UH(OPMAIIMOHHBIN peeypey
pecype)
OcHoBHas n1uTeparypa
YeOHUK 3-e u3m., ucop. u
Maremartuka HanasH A. A. y ] . A P
https://new.znanium.co | mon. — Mocksa :
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https://new.znanium.com/catalog/product/1006658

m/catalog/product/1006
658

NHOPA-M, 2019.
— 544 c.

COopHHUK 33729
10 MaTeMaTHKe:

HamasH, A. A.

yuebHoe mocodue
https://new.znanium.co

3-e u3a. - Mocksa :
®opym, THOPA-M

VYuebHoE m/catalog/product/9704 | U3narensckuii Jom,
rmocooue 54 2018. - 352 c.
JlonoyiHUTENBHAS TUTEPATYpa
yuebHoe mocodue
https://new.znanium.co | Mocksa : UH®PA-
Maremaruia [Hunosa JI. 1 m/catalog/product/9900 | M, 2019. — 238 c.
24
ydaeOHOe ocobue Mocksa : ]|
JIuckpeTHas Kanmenan C. A https://new.znanium.co | «®OPYM» :
MaTeMaTHKa T m/catalog/product/9784 | UHD®PA-M, 2019.
16 — 222 c.
ydaeOHoe mocodue 1 2-¢ W3, Hemp. M
MaremaTuka: CpEIHETO e o
JorapudpmMuyeck po¢heCCUOHAIBHOTO for. — Mocxkea :
B. A. lanunrep N3naTrenscTBO
Ve YPaBHCHHUS U o0Opa3zoBaHus .
_ - Opaiit, 2020. —
HEPaBEHCTBA https://www.biblio- 176 c
online.ru/bcode/449055 '
y4e€OHUK U MPAKTUKYM
JUISL CPETHETO 4-e uzn., nepepad. u
po¢heCCUOHAIBHOTO nor. — Mockaa :
Maremartuka ?H]i gI(Zig;?{quKo’ 00pa3oBaHUs NznarenscTBO
T https://www.biblio- Opaiit, 2020. —
online.ru/book/matemati | 238 c.

ka-449041

HNHTepHeT-pecypebl

http://library.miit.ru/ - snexTpoHHO-OMOIIMOTEUHAs ccTeMa HaydHo-TeXHIuIecKoi

ouommorexkn MUNT.
https://library.gumrf.ru — snexrponnas oudmuoreka 'YMP®

www.biblio-online.ru — OO0 «3neKTPOHHOE N3IATEITHCTBO IOPAUT»
https://znanium.com - anekTpoHHO-OMOIMOTeUHas cucTema "3HanuyM" YdeOHo-

MCTOJMYCCKHNEC MAaTCpUAJIbl U JIMTEpATypa

www.fcior.edu.ru - MapopmarmoHHble, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MAaTEPUAIIBI

www.school-collection.edu.ru - Enunas koyekuuu nu@poBbIX 00pa30BaTeIIBHBIX

pecypcoB

23



https://new.znanium.com/catalog/product/1006658
https://new.znanium.com/catalog/product/1006658
https://new.znanium.com/catalog/product/970454
https://new.znanium.com/catalog/product/970454
https://new.znanium.com/catalog/product/970454
https://new.znanium.com/catalog/product/990024
https://new.znanium.com/catalog/product/990024
https://new.znanium.com/catalog/product/990024
https://new.znanium.com/catalog/product/978416
https://new.znanium.com/catalog/product/978416
https://new.znanium.com/catalog/product/978416
https://www.biblio-online.ru/bcode/449055
https://www.biblio-online.ru/bcode/449055
https://www.biblio-online.ru/book/matematika-449041
https://www.biblio-online.ru/book/matematika-449041
https://www.biblio-online.ru/book/matematika-449041
http://library.miit.ru/
https://library.gumrf.ru/
http://www.biblio-online.ru/
https://znanium.com/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb MW OLEHKA PE3YJIbBTATOB OCBOEHMUSA

JUCHUATIMHBI

KOHTpOJIb H OICHKA PE3YJIbTATOB OCBOCHUA AUCHUILIMHBI OCYIICCTBIIACTCA

npernoaaBaTciicM B mponccce IMPOBCACHUS MMPaKTHYCCKHUX 3aHATUM

u

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHUSA, a TaAKIKC BBIIIOJIHCHHA O6ytlaI-0HlI/IMI/ICSI

HHAWBUIYAJIBbHBIX SaHaHHﬁ, IMPOCKTOB, HCCHCHOB&HHﬁ.

Pe3yabTaThl 00y4eHus
(ocBOeHHBIE YMEHNSl, yCBOEHHbIE
3HAHUA)

®opMbI 1 METOABI KOHTPOJIS U
OlleHKH
pe3yJbTaTOB 00yUeHusI

B pe3yabTare 0CBOCHHMS M CHUILIHHBI
o0y4arouuiics 10/2KeH yMeTh:

1. BRIMONHATH apupMETHUECKHE
NEHCTBUS HAJl YUCIIAMH, COUETasI
YCTHBIE U MMUCbMEHHBIE IPUEMBIL;
CPaBHUBATH YUCIIOBBIE BEIPAKEHHS;

2. HaXOJIUTh 3HAYEHUS KOPHS, CTEIICHH,
jorapudmMa, TPUrOHOMETPUYECKHUX
BBIPKEHUI Ha OCHOBE OTPECIICHHUS,
UCIIOJIb3YsI MPU HEOOXOJIUMOCTH
BBIYHCIIUTEIbHBIE YCTPONCTBA;
TMOJIB30BATHCSA OLIEHKOW U TIPUKHUIKOU
IpU MPaKTUYECKUX pacyeTax;

3. IPOBOAUTh IO M3BECTHBIM
dbopmynamM u TmpaBUiaM
peoOpa30BaHMsl YHCIIOBBIX U
OYKBEHHBIX BBIPaXXCHHM, BKIIFOUAOIIUX
CTETNEeHU, KOPHH, ToTapudMbI U
TPUTOHOMETpUUYECKUE QYHKIUY;

4. XxapakTepu30BaTh MOBEJACHUE
(yHKUHNA, UCTIOIB30BATh NOJYyYEHHbIE
3HAHMS 1JIs1 OIMCAHUS U aHAIK3a
pEeaNbHBIX 3aBUCUMOCTEN;

5. CTPOUTH rpaPUKU U3YUEHHBIX
(GYHKUWNA, WIUTFOCTPUPOBATH 1O
rpauKy CBOMCTBA 3JIEMEHTAPHBIX
byHKIU;

6. IpUMEHATH CTaHAAPTHBIE TPUEMBI
pelIeHs] palOHAIbHBIX U
UPPALMOHAIBHBIX, TOKA3aTEbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKHUX

Texymmii KOHTPOJIb (YCTHBIN OIIPOC),
HKCIIEPTHAS OIICHKA, BHITIOJIHEHUE
CaMOCTOSITENIbHON paboThl, UTOTOBBII
KOHTPOJIb B (pOpMe 3K3aMeHa 110
JTUCLUIUIAHE.

KonTponbnas padorta Nel-12
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ypaBHEHUH U HEPABEHCTB, UX CUCTEM;
7. pacro3HaBaTh r€OMETPUUYECKHE
burypsl Ha yepTekKax, MOJIEISAX U B
peaIbHOM MHpE;

8. n300pakaTh OCHOBHBIC
MHOTOTPaHHHUKH M KPYTJIbIC TEINa;
BBITNIOJIHATH YEPTEKHU O YCIOBUSAM
3a/1ay;

9. NpUMEHATH N3YUYECHHbIE CBOWCTBA
reoMeTpuyeckux Guryp u GopmyIbl
JUISL PEIICHUsI TEOMETPUYECKUX 3a/1a4 U
3aJ1a4 C MPaKTUUYECKUM COICpKAHHUEM;
10. Hax0UTH MPOU3BOIHBIC
AIIeMEHTapHbBIX (PYHKIUNA;

11. BBIYKCHATH B MPOCTEUILINX CIIydasIX
TUTOMIAIA M OOBEMBI C UCIIOJIb30BAaHUEM
OTIpeIeIEHHOTO UHTErpaa,

12. HaXOIUTH U OLIEHUBAThH
BEPOSITHOCTU HACTYIUICHUS COOBITHI B
IPOCTEHIINX MPAKTUYECKUX CUTYALHSIX
U OCHOBHbBIE XapaKTEPUCTUKH
CITy4allHBIX BEJTMYNH

B pe3yabTaTte 0CBOEHHS IUCHUIINHBI
o0y4yaromuiics J0J15KeH 3HATh!

1. noHsiTHE KOPHS HATYpAJIbHOM
CTETICHU U CBOMCTBA KOPHEM;
MOHSTHE CTENEHH C palliOHAIbHBIM
MMOKAa3aTeJIEM U CBOMCTBA CTCIICHEH;
CBOMCTBA JIOrapu(MOB U1 OCHOBHOE
JorapupMUYECKOe TOKIECTBO;

2. OCHOBHbBIE (POPMYJIbI
TPUTOHOMETPHH;

OCHOBHBIE TTOHSTHUS O TJIOCKHUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX
dburypax, UX OCHOBHbIE CBONCTBA;

3. OCHOBHBIC TTOHSTHUS
MaTeMaTUYECKOro aHaJIN3a U UX
CBOMCTBA;

4. OCHOBHBIE MOHATUS PJIEMEHTAPHOU
TEOPUU BEPOSTHOCTEH, UMETh
IIPE/ICTaBICHUE O MpOoLEeccax
SIBJICHUSIX, UMEIOIIUX BEPOSATHOCTHBIM
XapakTep, CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MUPE.

Texymmii KOHTPOJIb (YCTHBIM OIIPOC),
HKCIIEPTHAS OIICHKA, BHITIOJIHEHUE
CaMOCTOSATENbHON pabOThl, UTOTOBBII
KOHTPOJIb B (hOpME dK3aMEHa 10
JTUCIUIUIHHE.

KonTtpoarsnas padora Nel-11
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5. METOANMYECKHE VYKA3ZAHHUA A OBYYAIOLHIUXCA 110
OCBOEHMIO JUCIIUITJIMHbI

Jleknuu  SIBASIIOTCS  OCHOBHBIM ~ BHUJIOM  yueOHBIX 3aHsATUH. B xoxe
JIEKIIMOHHOTO Kypca MPOBOJIUTCS U3JI0KEHUE COBPEMEHHBIX HAYUYHBIX B3IJIAIOB U
OCBEILIEHNE OCHOBHBIX MPOOJIEM U3ydyaeMoi 00J1acTH 3HAHUA.

3HAUUTENBPHYI0 YacTh TEOPETUYECKUX 3HAHUM O0O0ydarouuics JI0JKEeH
MOJIy4aTh CaMOCTOSITEJIbHO M3 PEKOMEHJIOBAHHBIX OCHOBHBIX M JONOJHUTENBHBIX
UH(POPMAIIMOHHBIX UCTOYHUKOB (yueOHUKOB, VHTEpHET-peCcypcoB, 3IEKTPOHHON
00pa3oBaTeNbHOM CpeJlbl YHUBEPCUTETA).

B Terpamu s KOHCHEKTOB JIGKITMH JOJKHBI OBITH TIOJSI, TAE IO XOIYy
KOHCIIEKTUPOBAHUSI  JIETAIOTCS  HEOOXOoIMMble TOMETKH. B KOHcmekTax
PEKOMEHAYETCSI TPUMEHSTh COKpAIIEHUs CIIOB, YTO YCKOpPSET 3amuch. Bompockl,
BO3ZHHKIINE B XOJ€E JEKIHI, pEKOMEHAYETCS I€JaTh Ha NOJIAX U NOCJIe OKOHYaHUs
JIEKIIMU 00paTUTHCS 32 Pa3bsICHEHUSIMU K MPEINOAaBaTENIO.

[Tocne OkOHYaHHWs JIEKUMH PEKOMEHIYETCS IEPEeYUTaTh 3allMCH, BHECTHU
NONPAaBKA M JIONOJHEHHS Ha moysX. KOHCHEKThl JEKUUHA pEeKOMEHAYETCs
UCIIOJIb30BaTh MPU TMOJTOTOBKE K MPAKTUYECKUM 3aHATUSIM (J1a0OpaTOpHBIM
paboTaM, ceMuHapaMm), SK3aMeHy/3a4eTy, KOHTPOJIbHBIM TECTaM, KOJUIOKBHYMaMm,
IIPU BBINIOJHEHUU CAMOCTOSATEbHBIX 3a/1aHHM.

Pekomenoayuu no no02omoeke K npaKmu4ecKum 3aHAmuIm

JUis TOArOTOBKM K TMPAaKTUYECKHUM 3aHATUAM HEOOXOAMMO 3apaHee
03HAKOMUTHCS C TIEPEYHEM BOIIPOCOB, KOTOPbIE OyIyT pacCMOTPEHBI Ha 3aHSATHUH,
PEKOMEHAYEMOM OCHOBHOW M JOIOJHUTEIBHOM JIMTEPATYPBI, COIAEPKAHUEM
PEKOMEHI0BaHHBIX HNHTtepHeT-pecypcoB. Heobxonumo IIPOYUTATH
COOTBETCTBYIOIIME pa3Jeiabl M3 OCHOBHOM U JOMNOJIHUTEIBHOW JIUTEPATYPHI,
PEKOMEHJOBAaHHOM IPENOIaBaTesIeM, BBIIEIUTh OCHOBHBIE MOHATHUS U IPOLIECCHI,
UX 3aKOHOMEPHOCTH M JIBHXKYILWE CUJIbl, MU B3aWUMHBIE CBs3H. [Ipy moarotoBke k
3aHATHIO HE HYXXHO 3ay4yuBaTh yuyeOHbIM Marepuan. Ha mpakThueckux 3aHATHUSIX

HY’>KHO  BBEIICHATL Yy  IIPCIIOJAAaBATCIIA OTBCTBI HA  HHTCPCCYIONIHMC  WJIA
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3aTpyJHUTENIbHBIE BOIMPOCH], BBICKA3bIBaTh M apryMEHTHUPOBATH CBOE H3YYCHHE
MHEHHE.
Pexomenoayuu no opzanuzayuu camocmoameabHol padoomovl
CamocTosTenbHas paboTa BKIIOYAeT U3ydeHHe y4eOHOM TuTepaTyphl, MOUCK
uHbopMaluu B ceTH VIHTEpHET, MOATOTOBKY K MPAKTUYECKUM 3aHSTUSIM,
AK3aMEHY, BBIMOJHEHHE pedepaToB, KypCOBBIX pabOT, 0hOpMIICHHUE OTYETOB IO
7a00paTOpHBIM paboTaM M MPAKTUUYECKUM 3a/laHusIM, pEUICHHE 3a/ad, W3Y4YCHUE

TECOPETUUCCKOIro MaTcpuraia, BBIHCCCHHOI'O Ha CaMOCTOATCIIbHOC U3YUYCHHUC.
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MUHUCTEPCTBO TPAHCITOPTA POCCUMCKOM ®EJIEPALINN

®enepanbHOE roOCy 1apCTBEHHOE aBTOHOMHOE 00pa30BaTesIbHOE YUPEKACHHE
BBICILIEr0 0Opa30BaHHUs
«Poccuiickuii yHUBEPCUTET TPAHCIIOPTa»
AxanemMus BOIHOTO TPaHCIIOPTa

Komnemx AkageMuu BOZHOTO TpaHCIIOPTa
Asrop npenopaasatens 3s0kuHa Enena JleonunosHa

®OH/1 OHEHOYHBIX CPEACTB I10 YYEBHOM
JUCHUTNIJINHE

.01 MATEMATHUKA

Creyuanvrocms: 26.02.03 CynoBoxnenue (yrimy6iaeHHas IIOATOTOBKA)
Keanugpuxayus evinycknuxa: Crapiumii TeXHUK-CYIOBOUTENb C [IPABOM

3KCILTyaTalliH CYJOBBIX SHEPreTHYECKUX YCTaHOBOK
Popma obyuenus: Ounas

I'00 nauana noozomosxu: 2019

OnobpeHa Ha 3aceanuu

V4eOHO-MEeTOAUUECKOM KOMUCCHH

aKaJleMHHU
IIporoxon Ne 9
«16» mrons 2020 r.

I[Ipe atgjib YMK
( f/ %%r Bosogun A.B.

(moxmuce, ®.11.0.)

Mocksa 2020 r.
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IHacnopt poHa2 OLIEHOYHBIX CPEACTB

®oHa oueHOYHBbIX cpeacTB (Fanee—POC) npenHa3HauyeH 11 KOHTPOJIA U
OLICHKM 00pa30BaTENIbHBIX JOCTHKEHUIN OOYydaroluXxcs, OCBOMBIIMX IMPOTPAMMY
IL/I.01 Mamemamuka.

®OC  BKIIOYAET  KOMIETEHTHOCTHO-OILIEHOYHBIE  MaTepuanbl IS

IMPOBCACHUA TCKYIICTI'O KOHTPOJIA U HpOMCX(YTOqHOﬁ aTTCCTallnu.

1. Ilepeyenb ymeHMid, 3HAHMHA M J3Tanbl UX (opMHUPOBAHHMS B IMpoLecce
OCBOCHMS TUCHHUILIHHBI
Paboueit mporpammoii auCHHMIUIMHBL  «MaTemMaTuka» MPEeayCMOTPEHO

dbopMHpOBaHUE CAEAYIOMIUX YMEHUN 1 3HAHUM:

Ko
KOMHI[eTe Pesynbrarsr ocBoenus OIIOIT [Inanupyemslie pe3ynbTaThl OCBOCHUS
— (comeprxaHue KOMIECTCHIIU) JUCLIUILIAHBI

Y1 Ymems Bomonuate apupmeTuyeckue
JeICTBUS Hall YMCIIaMU, COUeTasi YCTHhIE U
MMCbMEHHBIE TPUEMbBI; CPABHUBATH
YUCJIOBBIE BHIPAKECHHUSI.

Y2 Ymemwp naxonuth 3HaUEHUS KOPHS,
CTETIeHH, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXKEHUN Ha
OCHOBE OIIpEIENIEHUS, UCIIONb3Ysl MIPU
HEOOXOUMOCTH BBIYUCIUTEIbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON U
MPUKUAKON NP MPAKTUYECKUX pacueTax.
Y3 Vmems ipoBOAUTH 10 M3BECTHBIM
dbopmynamM W mpaBwiaM TpeoOpa3OBaHU
YHUCIIOBBIX U OYKBEHHBIX BBIPAKCHHIA,
— BKJIIOYAIOILIUX CTENEHHU, KOPHH,
norapuMbl 1 TPUTOHOMETPUIECKIE
byHKIHH.

Y4 Ymemw xapaxkrepuzoBaTh OBEIEHUE
(GyHKIHMI, UCIIOIB30BATh MTOJTYyYE€HHBIE
3HAHUS U1l ONIMCAHUS U aHaJln3a
pEaTbHBIX 3aBUCUMOCTEH.

Y5 Ymems ctpouts rpaduku H3y4eHHBIX
GYHKIMHA, WIUTIOCTPUPOBATH 10 TpaduKy
CBOWCTBA 3JIEMEHTAPHBIX (PYHKITHI.

Y6 Ymems npuMenaTs cTaHIapTHBIC
MPUEMBI PEIICHUSI PALMOHATIBHBIX U
UppaLMOHATIBHBIX, I0KA3aTEIbHBIX,
CTENEHHBIX, TPHTOHOMETPUUECKUX
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YpaBHEHUI U HEPABEHCTB, UX CHUCTEM.

Y7 Ymemps pacriozHaBaTh reoMeTpUYECKUE
burypsl Ha yepTexax, MOJIETSIX U B
peaIbHOM MUDE.

Y8 Ymems uzobpaxaTh OCHOBHBIC
MHOTOIPAHHUKHU U KPYTJIbIE TENa;
BBITNOJIHATH YEPTEXKU O YCIOBUAM 3a7au.
Y9 Ymemsp npumensTs u3ydeHHbIe
CBOICTBa reOMETpUYECKUX (PUTYD U
(GOpMYITBI ISl pEIICHHS] TEOMETPUIECKHIX
3a]a4 1 3a7a4 ¢ IPaKTHUYECKUM
COJIEpKAHUEM.

Y10 Ymems naxoauts Npou3BOAHBIE
3IIEMEHTAPHBIX QYHKIUN

Y11 Ymems BoluuciatTh B IpOCTEHIINX
CIIyYasiX TUTOIIAIA U OOBEMBI C
HCIIOJIb30BaHUEM OTIPEAECIEHHOTO
WHTETpaa

Y12 Ymems naxonuth U OIIEHUBATH
BEPOSATHOCTH HACTYIIJICHUS! COOBITUI B
MPOCTEUIINX TPAKTUYECKUX CUTYALMSIX U
OCHOBHbBIE XapaKTEPUCTUKHU CITy4alHbIX
BEJTMYUH

31 3namp NOHATUE KOPHS HATYypATIbHOMN
CTEIIEHU U CBOMCTBA KOpHEH

32 3namp NOHATHE CTENIEHU C
palKoOHAIBHBIM MOKA3aTEIeM U CBOMCTBA
cTeneHen

33 3nams cBoiicTBa J0rapupmMoB U
OCHOBHOE JIOTapu(PMHUECKOE TOKIAECTBO
34 3nams ocHoBHBIE HOPMYITBI
TPUTOHOMETPHUHU

35 3namb OCHOBHBIE TIOHSTHS O IUTIOCKUX U
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHbIC CBOHCTBA

36 3nams OCHOBHBIC TIOHATHS
MaTEMaTUYeCKOro aHajin3a U UX CBOMCTBA
37 3namp OCHOBHbBIE TIOHITUSA
AJIEMEHTapPHON TEOPUH BEPOSTHOCTEN,
UMETh MPEJCTaBIEHUE O MpoLeccax u
SIBJICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakKTep, CTAaTUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIbHOM MHpPE

2. Ilacmoptr ¢oHIa OUEHOYHBIX CPeACTB A NPOBeJeHHUS] TeKyleH u

NMPOMEKYTOYHOM ATTECTANNH 00yYAKIIMNXCS

Ko
No KonTtpomupyemsie paznesnst (TeMbl) A . HaunmenoBanue
KOHTPOJIHPYEMOM
H/H JUCHUITIIMHBI OLICHOYHOI'O CPCACTBA
KOMIETEHIINH
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(wm ee 4yacTH)

PasButue nousaTue o 4ucie

Vi1, V2, 31

VYcTHBI onpoc.
[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa.
Pa3znoypoBHeBas
npakTuyeckas padbora
«KomrekcHble yuciay.
KonrponbHas padora:
«Pa3BuTHE TOHATHSA O
YHCIIEN.

KopHu, crenenu u norapudmel

Vi1, V2, V3, 31,
33

VYcrHbIi onpoc.
IIpakTrueckue 3aHATHS.
CamocrosiTenpHas padora.
KonrponsHas padora:
«KopHu, crenenu,
JorapupmMbD».

OCHOBBI TPUTOHOMETPUH

V2, V6, 34

VYcTHbI onpoc.
CamocrosiTenpHas padora.
[TpoBepounas paboTa:
«Tpuronomerpuueckue
byHKIAN.

3a4eT no TEOpHH:
«OCHOBBI
TPUTOHOMETPHI.
[TpakTuyeckas padora:
«IIpumenenue
TPUTOHOMETPHH B
CYJOBOXKIACHUM.
KonrponsHas padora:
«OCHOBBI
TPUTOHOMETPHM.

DyHKIIUH, UX CBOMCTBA U TpaduKu

Y4, V5, V10

VYcrHbIi onpoc.
MareMaTudeckuii JUKTAHT.
CamocrosiTenpHas padora.
[TpakTuyeckas padora:
«Utenue rpadukon
byHKIHR.

[TpoBepounas padora:
«IIpeobpazoBanue

rpa@uKoB PyHKITUI».

YpaBHEHUS U HEPABEHCTBA

V2,31, 32

YcTHBI onpoc.
[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa.
[TpoBepounas padora:
«Pemenne nokas3aTeabHbIX
YpaBHEHUI».
[TpoBepounas paboTa:
«Pemenune
JorapuMUIECKIX
YpaBHEHUI.

IIpsiMbI€ U TUIOCKOCTH

Y7, V9 35

YCTHBIN onpoc.
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B TIPOCTPAHCTBE

[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa.
MaremaTuyeckuii JUKTAHT.
Tect: «B3anmuoe
pacIoyIoKEHUE ABYX
MPSIMBIX B IIPOCTPAHCTBEM.
Tecr: [lapaisienbHOCTH
MPSIMBIX B MPOCTPAHCTBEM.
Tect: «Terpasip u
napajuieJIenumne .
[TpoBepounas padora:
«CeueHnust
MapajuieIenuIea.

Tecr:
«IlepneHIUKYIAPHOCTD
IIPSIMBIX U IJIOCKOCTEM.
3a4eT no TEOpHH:
«IIpsAMBbIe U IIIIOCKOCTH B
MIPOCTPAHCTBEY.

KoopaunaTel 1 BEKTOpPBI

Y4, V5, V7, 35

YcTHBI onpoc.
[IpakTrueckue 3aHATHS.
Tect: «MeToa KOOpAUHAT B
MIPOCTPAHCTBEY.
CamocrosrenbHas padoTa:
«CKkansipHoe mpou3BeCHUE
BEKTOPOBY.

Kontponbnas pabora:
«KoopnHaTel 1 BEKTOPHI».

MHOrorpaHHuKH U KpyTJIble Tella

V8, V9, 35

VYcrHblil onpoc.
IIpakTrueckue 3aHATHS.
CamocrosiTenpHas padora.
3aueT Mo Teopuu:
«MHOTOrpaHHUKN.
CeMuHap 1o peueHuo
3aga4 no teme: «lIpuzmay.
CamocrosrenbHas pabora
0 PEeNICHUIO 33134 110
teme: «lIupamumay.
Jlaboparopnas paboTa:
«IIpaBunbHBIE
MHOTOTPaHHUKN .
[TpoBepounas paboTa:
«Konyc, nunusaap».

Cpe3 3HaHui:
«MHOTOrpaHHHUKHU U
KpYTJIbIE TEJIay.

Hauana maTemaTuueckoro aHaiamsa

Vi2, 37, 36

YcrHbIil onpoc.
IIpakTrueckue 3aHATHS.
CamocrosiTenpHas padora.
[TpoBepounas paboTa:
«Hucnossle
I10CJIEJ0BATEIBHOCTH.
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[Ipenen uncnoBoit
MOCJIeI0BATEIbHOCTH.
[Ipenen GyHkIUNY.
[TpoBepounas paboTa:
«Bpruucnenue
MIPOU3BOHBIX Y.
[IpakTrueckoe 3aHsTHE:
«Bprancnenue
MIPOU3BOTHBIX .
KonrponsHas padora:
«IIpousBoHas».

10

HHterpai u ero npuMeHeHue

V10, V11, 37

YcTHBIi onpoc.
[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa.
Kontponbnas pabora:
«HHTterpan u ero
MIPUMEHEHUE.
NunuBunyansHOE
pacueTHoe 3aJlaHue.

OneMeHThl KOMOMHATOPUKH, TEOPUU
11 | BeposATHOCTEN U MaTEMATUUECKOM
CTaTUCTHUKH

Vi2, 36, 37

YcTHBI onpoc.
[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa.
Kontponbnas pabora:
«JIEeMEHTBI
KOMOWHATOPHUKHU, TEOPUU
BEPOATHOCTEN U
MaTeMaTHYeCKOU
CTATUCTUKU».

3. ®OPMbI KOHTPOJISA U OHEHNBAHUA

Pe3ynbTar Kputepuu onieHnBanust pe3yiabraTa 00y4eHus Mo AUCIUILTHHE N
o0OydeHus U IIKaJa OLICHUBAHUS 110 JUCILIUILINHE poeiypa
OLICHHNBaHUA
[0 JUCLUILUINHE 2 3 4 5
Y1 Ymems OTtcyTcTBHE B nenom B nenom CdopmupoBann | - Ilpogepounas
BBITIOJTHATH YMEHHH YIOBJIETBOPUTE | YAOBIETBOPHUTE | BIE YMEHHS O paboma
apupMeTHIecKue 17031 JBHEIE, HO HE JBHBIE, HO BBITIOJTHEHUH - Ox3amen
JIEUCTBUS HAT (bparMeHTapHbple | CHCTEMAaTH3HPO | cojaepKaiiee JIEUCTBUH HaL
YUCIIAMH, COYETast | YMCHHUS O BaHHbBIC YMCHHS | OTICIbHBIC YHCIIAMH, & TaK
YCTHBIC U CpaBHUBaHUH B BBINIOJTHCHUH pooOebI KE O CPAaBHCHUH
MUCHMCHHBIC YHUCIIOBBIX JeHCTBUH HaJ YMEHUS YHCIOBBIX
TPUEMBL; BBIPAKCHUIA. YHUCIIAMH, & TAK | O BBITIOJIHCHUH BBIPAKCHUIA.
CPaBHHUBATh JKE O CPAaBHCHUHU | JCUCTBHI HAJ
YHCIIOBBIC YHCIIOBBIX YHCIIAMH, & TaK
BBIPa)KCHUSL. BBIpa)KECHHH. e 0 CpaBHEHUH
YHCIIOBBIX
BBIpAKECHUM.
Y2 Ymems OTtcyTcTBHE B nenom B nenom CdopmupoBann | - Ilpogepounas
HaXOJTUTh YMEHHH YIOBJIETBOPUTE | yAOBIETBOPHUTE | BI€ YMEHHS O paboma
3HAaYCHHS KOPHS, 17031 JBHBIE, HO HE JBHBIE, HO sorapudmax, - Ox3amen
CTETICHH, (hparMeHTapHBIC | CHCTEMATH3HPO | COJAEpIKaIiee TPUTOHOMETPHUY
norapudma, YMEHUS O BaHHbBIC YMCHHS | OTICIbHBIC €CKUX
TPUTOHOMETPUYECK | Jorapudmax, B iorapudmax, | mpoOes YPaBHCHHUSX,
WX BBIPAKCHUI HA | TPUTOHOMETPHUY | TPUTOHOMETPUY | YMCHUS UCTIOJIb30BaHUH
OCHOBE CCKUX CCKUX 0 jorapupmMax, | UX B pCHICHUU
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OIpeIeIeHUs, YpaBHEHUSIX, YpaBHEHUSIX, TPUTOHOMETPUY | NMPHUKIAJHBIX U
UCTIONB3YS TIpU UCIIONIb30BAaHUN | HCIIONB30BAaHUU | €CKHX MPaKTHYECKHX
HEOOX0ANMOCTH UX B PELICHUH UX B PELICHUH YpaBHEHMUSIX, 3a7adax.
BBIYHCIINTEIIbHBIC NPUKJIAAHBIX 1 | IPUKJIAAHBIX 1 | HCHONB30BAHUHU
YCTPOHCTBA; MPaKTHIECKNX MPaKTHIECKUX UX B PELICHUH
MOJTb30BATHCS 3aJadax. 3aJadax. MPUKITAIHBIX U
OILICHKOH 1 MIPaKTUYECKUX
IPUKUAKOU IIPU 3a7a4ax.
NPaKTHYECKUX
pacuerax.
Y3 Ymems OtcyTcTBHE B nenom B nenom CcopmupoBann | - [Ipogepounas
HPOBOJAUTH TI0 yMEHHUH YIIOBJICTBOPUTE | yIOBJETBOPHUTE | ble YMEHHUS O paboma
W3BECTHBIM WIN JIbHBIE, HO HE JIbHBIE, HO npeoOpa3oBaHu | - Dk3amen
¢dopmynam u (parMeHTapHBIC | CHCTEMaTH3MPO | COozaeprKaliee 1 YHUCJIOBBIX U
TpaBHIaM YMEHHSA O BaHHBIC YMEHUS | OTAENbHBIC OyKBEHHBIX
npeoOpa3oBaHusL npeoOpa3oBaHu | B po6eTs BEIpaKCHUI, B
YHCIIOBBIX U Y YHCJIOBBIX U npeoOpa3oBaHu | yMEHHSA KOTOpBIE
OYKBEHHBIX OYKBEHHBIX 1 YUCIIOBBIX U 0 BKITFOUCHBI
BBIPAKCHUH, BBIPAXCHUH, B OYKBEHHBIX npeoOpa3oBaHU | CTEIICHb, KOPHH,
BKJTFOYAFOLITHX KOTOpBIE BBIPAXKCHUH, B U YUCIIOBBIX U sorapu(Msl 1
CTEIeHHU, KOPHH, BKJTFOYEHBI KOTOpBIE OyKBEHHBIX TPUTOHOMETPUY
Jorapumbl 1 CTEIeHb, KOPHH, | BKJIIOYEHBI BBIP@KCHUI, B eckue (yHKIHH.
TPUTOHOMETPHUUECK | JIOrapu(Mbl 1 CTEIeHb, KOPHH, | KOTOpPBIE
ue QyHKIHH. TPUTOHOMETPHUY | JIorapumMbl 1 BKJTIOYEHBI
eckre (QYHKIMU. | TPUrOHOMETPHY | CTEHEHb, KOPHH,
eckue QyHKIMH. | IorapuMb U
TPUTOHOMETPUY
eckne QYHKITHH.
Y4 Ymems OTtcyTcTBHE B nenom B nenom CdopmupoBann | - Ilpogepounas
XapaKTepU30BaTh yMeHHUH YIOBIIETBOPUTE | yJOBIETBOPHUTE | bI€ YMECHUS paboma
MOBE/ICHNE WITH JbHBIE, HO HE JIbHBIE, HO XapaKTepu3oBaT | - Dk3ameH
(byHKIHH, (parMeHTapHBIC | CHCTEMAaTH3HPO | COAEpIKalice b TIOBEJICHNE
UCIIOJIb30BaTh yMeHUS BaHHBIE YMEHUS | OTAENbHBIE (byHKIMH,
MOJTyYCHHBIE XapaKTepu30BaT | XapaKTepu3oBaT | MpoOessl UCIIOIb30BATh
3HAHMS JUIA b ITIOBEJICHUE b IIOBEJICHUE yYMEHHS MOJTyYeHHBIE
ONUCaHUS U GyHKIMH, GbyHKIMH, XapaKTepu30BaT | 3HAHMS JJIs
aHaJIM3a peasbHBIX | WUCIIOJIb30BATh UCIIOJIb30BaTh b TIOBEJICHNE OIUCaHUs U
3aBUCHMOCTEH. MOJTyYCHHBIE MOJTyYCHHBIE byHKIMH, aHaiM3a
3HAHMSA A 3HAHMSA I HCTIONIb30BaTh peanbHBIX
OIIUCaHUS U OTIHCaHUA U MOJTy4CHHBIC 3aBUCHMOCTEH.
aHaIn3a aHaIM3a 3HAHMS I
peanbHBIX peanbHBIX OTIMCAHUS U
3aBUCUMOCTEH. 3aBUCUMOCTEH. aHanusa
peaIbHBIX
3aBHCUMOCTEH.
Y5 Ymems OtcyTcTBHE B nenom B nenom CcopmupoBann | - [Ipogepounas
CTPOUTB TpauKu yMEHHUH YIIOBJICTBOPUTE | yJIOBJETBOPHUTE | bI€ YMECHUS paboma
M3y4YEeHHBIX W JIbHBIE, HO HE JIbHBIE, HO CTPOUTH - Dxzamen
GyHKIMH, (parMeHTapHBIC | CHCTEMaTH3MPO | COAaeprKaliee rpadukn
WJUTIOCTPUPOBATH yMeHUS BaHHBIE YMEHUS | OTAENbHBIC N3y4YEeHHBIX
0 TpaduKy CTPOHTH CTPOHTH po6eTBI ¢GbyHKUIHH,
CBOWCTBa rpaduKu rpaduKu YMEHHUSA WILTIOCTPUPOBAT
3JIEMEHTAPHBIX M3y9ICHHBIX N3yYEHHBIX CTPOHUTH b TI0 Tpad Ky
(hyHKIHH. GhyHKIHIA, GhyHKIHA, rpadukn CBO¥CTBa
WITIOCTPUPOBAT | WIIIOCTPUPOBAT | W3YyYEHHBIX 3JIEMEHTAPHBIX
b IO TpaduKy b TI0 Tpa(uKy ¢byHKUIHH, GyHKIAH.
CBOMCTBa CBOMCTBa WLTIOCTPUPOBAT
JJIEMEHTApPHBIX | AJMIEMEHTapHbIX | b 10 rpaduKy
GyHKIMH. (byHKIMIA. cBOlcTBa
9JIEMEHTAPHBIX
(byHKIMH.
Y6 Ymems OtcyTcTBHE B nenom B nenom CcopmupoBaun | - [Ipogepounas
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HPUMEHSTh yMEHHUH YIIOBJICTBOPUTE | yJIOBJETBOPHUTE | bI€ YMCHUS paboma
CTaH/apTHBIC WITH JBbHBIE, HO HE JbHBIE, HO MIPUMEHSTH - Ox3amen
NpUEMBI pelIeHns | (parMeHTapHbIe | CHCTEMATH3HPO | COAeprKallee CTaH/AAPTHBIE
panOHATBHBIX U yMEHHSA BaHHBIC YMEHUS | OTAENbHBIC MIPUEMBI
UPPAIOHATBHBIX, | MPUMEHATH MPUMEHSTH poOeIsI peLIeHus
MOKa3aTEIbHBIX, CTaH/IapTHbIC CTaH/IapTHBIC MIPUMEHST panMoHaIBHBIX
CTENCHHBIX, TIPUEMBI HPUEMBI CTaH/AAPTHBIC u
TPUTOHOMETPUUECK | pEeIIeHUs peueHust TIPUEMBI UppalOHAIbHEI
UX YpaBHEHUH 1 palMOHANIBHBIX | pallMOHANIBHBIX | PELICHUS X,
HCPABCHCTB, UX u u palrOHaJIbHBIX I10Ka3aTCJIbHBIX,
CHUCTCM. HppaiuoOHaJIbHbI HppaiuoOHaJIbHbI )44 CTCIICHHBIX,
X, X, HAPPAlMOHANIBHBI | TPUTOHOMETPUY
MMoKa3aTCJbHLBIX, MMOKa3aTCJIbHLBIX, X, C€CKUX
CTENECHHbIX, CTENCHHBIX, MOKa3aTeIbHBIX, | YPaBHEHHUH U
TPUTOHOMETPUY | TPUTOHOMETPUY | CTEHCHHBIX, HEpaBEHCTB, UX
€CKHX €CKHX TPUTOHOMETPUY | CHCTEM.
YpaBHEHUH U YpaBHEHUH U €CKHX
HEpPaBEHCTB, UX | HEPaBEHCTB, UX | ypaBHEHHH U
CHCTEM. CHCTEM. HEpaBeHCTB, UX
CHUCTEM.
Y7 Ymems OtcyTtcTBUE B uenom B uenom CdopmupoBann | - IIposepounas
pacrio3HaBatb yMEHHUH YIIOBJICTBOPUTE | yJIOBJETBOPHUTE | bI€ YMECHUS paboma
reoMeTpUYECcKHe W JIbHBIE, HO HE JIbHBIE, HO 0 - Dxzamen
¢uryps! Ha (parMeHTapHBIC | CHCTEMaTH3MPO | COaepiKaliee pacIio3HaBaHUU
YyepTexax, yMeHUS BaHHBIE YMEHUS | OTAENbHBIC reOMETPUYECKH
MOJIEIISIX U B 0 B po6eTs X uryp Ha
peansHOM MHpeE. paclo3HaBaHUM | PACHO3HABAHUHM | yMCHHSA qepTexax,
TEOMETPUYECKH | TEOMETPUYECKH | O MOJETISIX U B
X uryp Ha X ¢uryp Ha pacro3HaBaHUH | PEaTbHOM MHpE.
gepTexax, YepTexax, T€OMETPHUYECKH
MOJIEITSIX U B MOJICTISIX U B X ¢uryp Ha
peajbHOM MHpE. | peallbHOM MHpe. | uepTexax,
MOJICJISIX U B
peaJbHOM MHDpE.
Y8 Ymems OtcyTcTBHE B nenom B nenom CcopmupoBann | - [Ipogepounas
n300pakaThb yMEHHUH YIIOBJICTBOPUTE | yJIOBJETBOPHUTE | bI€ YMCHUS paboma
OCHOBHBIE VI JIbHBIE, HO HE JIbHBIE, HO NpeACTaBIeHUs. | - DK3amen
MHOTOTPaHHUKU M | (pparMeHTapHbIe | CUCTEMAaTHU3MPO | CoJeprKallee 0 MOCTPOEHHE
KpYTJIbIE TeNa; yMEHHSA BaHHBIC YMEHUS | OTAENbHBIC qepTexei
BBITIOJTHATD 0 MOCTPOEHHE 0 OCTPOCHHUHU po0eIsI MHOTOTPaHHHKO
YEepPTEXH IO yepTexen yepTexen YMEHUS B ¥ KPYTTIBIX TEI
YCIOBUSIM 3a/1ad. MHOTOTPaHHAKO | MHOTOTPaHHHKO | O IOCTPOCHHE TI0 YCIIOBHSAM
B ¥ KPYTJIBIX T€JI | B ¥ KPYTJIBIX TEJ | YEPTEKEH 3azad.
0 YCIIOBHSIM 0 YCIIOBHSIM MHOT'OTPaHHHKO
3ajJa4. 3ajJa4. B U KPYIVIBIX TEII
110 YCJIIOBUSM
3ajad.
Y9 Ymems OtcyTcTBHE B nenom B nenom CcopmupoBann | - [Ipogepounas
HPUMEHSTH yMEHHUH YIIOBJICTBOPUTE | yJIOBJETBOPHUTE | bI€ YMECHUS paboma
U3y4ICHHbIC WITH JbHBIE, HO HE JIbHBIE, HO MPEACTABICHUS | - DK3ameH
CBOHCTBa (parMeHTapHBIC | CHCTEMAaTH3HPO | COAEpIKalice 0 BBIYHCIICHHE
TEOMETPUIECKUX yMEHHSA BaHHBIC YMEHUS | OTAENbHBIC TeOMETPHUYECKH
¢uryp u GopMyIsEl | O BEIYHCICHUE 0 BBIUHCIICHUE | TpOOesl X BEJIMYUH B
JUISL pETLICHNS TEOMETPUYECKH | TEOMETPUYECKH | yMCHHSA MPOCTEHIIINX
TEOMETPUIECKIX X BEJIMYHH B X BEJIMYHH B 0 BBIYHCIICHHE CTEpEOMETpHYEC
3aJa4 1 3a/1a4 C MPOCTEHIINX MPOCTEHIINX TEOMETPUYECKH | KUX 3aj1a4ax.
NPaKTHYECKUM CTEpPEOMETPUYEC | CTEPEOMETPHUEC | X BEJIHYHUH B
COJIep’KaHUEM. KUX 33/1a4ax. KUX 3a/1a4ax. MPOCTEHIINX
CTepeoMeTpuyec
KUX 33/1a4ax.
Y10 Ymems OTtcyTcTBUE B nenom B uenom Cdopmuposant | - IIposepounas
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HaxOIHUTh yMEHHUH YIIOBJICTBOPUTE | yJIOBJETBOPHUTE | bI€ YMCHUS paboma
TIPOM3BOTHEIC 17031 JIBHBIE, HO HE JBHBIE, HO 0 TIpaBHIIAX - Ox3amen
3JIEMEHTapPHBIX (parMeHTapHble | CHCTEMAaTH3HPO | cojaepkaiiee nuddepeHTpo
GyHKIHIA YMEHHUS BaHHBIC YMCHHS | OTHEIHHBIE BaHUS,
0 TIpaBUIIax 0 TIpaBUJIax IPOOEITBI TabIHIax
muddepernnmpo | muddepernupo | ymeHHS TIPOU3BOIHBIX
BaHUS, BaHUS, 0 TIpaBHIIAX 3JIEMEHTaPHBIX
Tabnunax Tabnunax muddepenumpo | QyHKIMA,
MPOU3BOTHBIX MPOU3BOTHBIX BaHMA, COCTaBJICHUH
9JIEMEHTAPHBIX | AJIEMEHTAPHBIX | TabyMIax ypaBHEHHS
GbyHKIMIA, GbyHKIMH, IIPOU3BOTHBIX KacaTeJIbHOH.
COCTaBJICHUH COCTaBJICHUH 3JIEMEHTAPHBIX
YpaBHEHUS YpaBHEHUS byHKIMH,
KacaTeJIHHOM. KacaTeJIHHOM. COCTaBJIICHUHU
YpaBHCHHS
KacaTeJIbHOM.
Y11 Ymemso OTtcyTcTBHE B nenom B nenom CdopmupoBann | - Ilpogepounas
BBIYHUCIISTH B YMEHHH YIOBJIETBOPUTE | yAOBIETBOPHUTE | BIe YMECHHSA paboma
MPOCTEHIIINX 17031 JBHEIE, HO HE JBHBIE, HO 0 peIIeHNH - Ox3amen
ciIydasx iomaan | parMeHTapHBIE | CHCTEMAaTH3HpPO | coAepikamiee 3a1ad Ha
1 00BEMBI C yMeHHS BaHHBIE YMEHUS | OTAENbHBIC NIpUMEHEHHE
UCIIOJIb30BaHUEM 0 pelIeHnn 0 peLICHUH npoOebI MHTerpajia s
OIIpe/IeTIEHHOTO 3aja4 Ha 3aja4 Ha yYMEHHUS BBIYKCIICHUS B
MHTETpaja NpUMEHEeHHE NpUMEHEeHHe 0 peLICHUH MPOCTEHIINX
MHTETpaja Jis MHTETpaja JJs 3a7a4 Ha cirydasix
BBIYUCIICHUS B BBIYUCIICHUS B IpUMEHEHUE IoImaaen u
MPOCTEHIIINX MPOCTEHIINX HHTErpana s 00BEMOB.
CITydasx CITydasx BEIUMCIICHUS B
IUIONIAAEH U IUIONIAAEH U [IPOCTENIINX
00BEMOB. 00BEMOB. ciTydasx
IIoIaaen u
00bEMOB.
Y12 Ymems OtcyTcTBUE B uenom B uenom CdopmupoBann | - IIposepounas
HaxXOAMTb U yMEHHUH YIIOBJICTBOPUTE | yJIOBJETBOPHUTE | bI€ YMECHUS paboma
OLICHUBATh W JIbHBIE, HO HE JIbHBIE, HO 0 peLIeHUH - Dxzamen
BEPOSITHOCTH (parMeHTapHBIC | CHCTEMaTH3MPO | COAaeprKaliee MPOCTEHIINX
HaCTYIUICHUS yMeHUS BaHHBIE YMEHUS | OTAENbHBIE KOMOMHATOPHBI
coObITHiI B 0 pelIeHnn 0 peLICHUH npoOes X 3aj1ad,
MIPOCTENIINX MIPOCTENIINX MIPOCTENIINX YMEHUs BBIYMCIICHUE B
TIPAKTHYECKIX KOMOWHATOpHBI | KOMOMHATOPHBI | O pPEIICHUHN TIPOCTEUIIIIX
CUTYalusAX U X 3a1ad, X 3a1ad, TIPOCTEUIIIIX ciTydasx
OCHOBHEIE BBIYUCIICHHC B BEIYHUCIICHHC B KOMOWHATOPHBI | BEPOSTHOCTU
XapaKTEPUCTUKU MPOCTEHIINX MPOCTEHIINX X 33744, cOOBITHIA.
CHy‘IaﬁHbIX ciy4dasx ciy4dasx BBIYUCJICHUC B YMeHue
BCJIIMYUH BEPOATHOCTHU BEPOATHOCTHU HpOCTeﬁmHX HUCIIOJIB30BATh
COOBITHIA. COOBITHIA. ciydasix (bopmyIIBL.
YMeHue YMeHue BEPOSITHOCTH
UCIIOJIb30BaTh UCIIOJIb30BaTh COOBITHH.
(bopmyubl. (dbopmyubL. YMenue
HCTIOJIE30BaTh
(hopmyIbL.
31 3uamo nousitue | OTCyTCTBHE Hemonbie CdopmupoBann | ChopmupoBant | - Ilposepounas
KOpHS 3HaHUH TPEICTaBICHAS | BI€, HO bIC paboma
HaTypaIbHOI 17031 0 3HaHUHU coJieprKaIue CHUCTEMAaTHUYEeCK | - DK3ameH
CTETIeHH U (parMeHTapHBIE | OCHOBHBIX OTJIENIEHBIC ne
CBOWCTBA KOpHEH MpEACTaBJICHUS | TOHSITHH, IPOOEITBI MpeACTaBICHUS
0 3HaHUU ¢dbopmyn u NPEACTAaBICHUS | O 3HAHUU
OCHOBHBIX CBOMCTB. 0 3HAHWUU OCHOBHBIX
TIOHSTHH, OCHOBHBIX TIOHSTHH,
dbopmyn u MOHATH, dbopmyn u
CBOMCTB. dbopmyn u CBOMCTB.
CBOMCTB.
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32 3uams nousitue | OTCyTCTBHE Henonnsie Cdopmupoann | ChopmupoBann | - I[lpogepounas
CTEIICHH C 3HAHUH NPEACTABICHUS | bI€, HO 13 paboma
panroHAIBHBIM WITH 0 3HaHWHU coJeprKalye CHCTEMAaTHUYECK | - DK3ameH
MOKa3aTeIeM U (parmMeHTapHBIC | OCHOBHBIX OTJCTbHBIC ue
CBOWCTBA CTETIEHEN | MPEACTaBICHUS MOHSATHH, IPOOEITBI MpeACTaBICHUS
0 3HaHUU ¢dhopmyn u MPEACTABICHUS | O 3HAHUHU
OCHOBHBIX CBOJCTB. 0 3HaHWHU OCHOBHBIX
TOHSTHH, OCHOBHBIX TIOHSTHH,
dbopmyn u MOHATH, dbopmyn u
CBOMCTB. dbopmyn u CBOMCTB.
CBOMCTB.
33 3namso OtcyTcTBHE Henonnsie CcopmupoBann | ChopmupoBaun | - [Ipogepounas
CBOMCTBa 3HAaHUN NPE/ICTAaBICHUS | bI€, HO ble paboma
Jorapu(mMoB u W 0 MOHSTHU coJieprkalye cucTeMaTH4yecK | - Dk3ameH
OCHOBHOE (dbparmeHnTapusle | Jorapudma, ero | OTAEITLHBIC ne
norapu(MUIECKOe | MPEACTaBICHHUS | CBOWCTB U poOeIsI MIPEACTABICHUS
TOXIECTBO O MOHITHHU JITOPUTMOB MIPEACTABICHUS | O MOHSITHU
norapudma, ero | BEIYUCICHHH. 0 TIOHATHHU yorapudma, ero
CBOICTB 1 morapudma, ero | CBOMCTB U
ITOPUTMOB CBOHCTB U aNrOpUTMOB
BBIYHCICHUMN. aIrOpUTMOB BBIYHCIICHUM.
BBIYHCIICHU.
34 3namso OtcyTcTBHE Henonnsie CcopmupoBann | ChopmupoBaun | - [Ipogepounas
OCHOBHbBIE 3HaHUN NPE/ICTAaBICHUS | bI€, HO ble paboma
(hopmyibt U 00 OCHOBHBIX coJiepKalue CUCTEMAaTHUeCK | - DK3ameH
TPUTOHOMETPHUH (parMeHTapHble | HOHATHUSX U OTJeJbHbIC ne
npeACTaBiIeHAS | (GOPMYIL. IPOOEITBI MIpeACTaBICHUS
00 OCHOBHBIX MpeCTaBICHAS | 00 OCHOBHBIX
HOHATHUSX U 00 OCHOBHBIX MOHATHAX U
thopmy. MIOHATHUSX U bopmy.
dhopmyiL.
35 3uamo OTtcyTcTBHE Henonusie CdopmupoBann | ChopmupoBant | - Ilposepounas
OCHOBHBIC NTOHATHA | 3HAHUH NPEICTABICHUS | BI€, HO 13 paboma
0 IUIOCKUX U W 0 MOHSTHU coJieprkalye cucTeMaTH4yecK | - DkzameH
NPOCTPAHCTBEHHBIX | (pparMeHTapHbIe | IUIOCKOCTEH n OTJeJbHbIC ne
TreOMETPUYECKIX NPE/ICTaBICHUS. | NPOCTPAHCTBEH | MPOOEIBI NIPEACTaBICHUS
¢durypax, ux O MOHATHUHU HBIX NPEACTAaBICHUS. | O MOHSITHU
OCHOBHbBIE IUIOCKOCTEH U TE€OMETPUYECKH | O MOHSITHU IUIOCKOCTEH 1
CBOMCTBa NPOCTPAHCTBEH | X GUTYp, ¥ UX IUIOCKOCTEH 1 IIPOCTPaHCTBEH
HBIX OCHOBHBIX MPOCTPAaHCTBEH | HBIX
TE€OMETPUYECKH | CBOWCTBaX. HBIX T€OMETPHUUECKH
X uryp, n ux TEOMETPUUECKH | X QUTYD, H UX
OCHOBHBIX X ¢uryp, u ux OCHOBHBIX
CBOICTBaXx. OCHOBHBIX CBOMCTBaXx.
CBOMCTBAX.
36 3namso OtcyTcTBHE Henonnsie CcopmupoBann | ChopmupoBaun | - [Ipogepounas
OCHOBHBbIC ITOHATHS | 3HAHUU NPE/ICTAaBICHUS | bI€, HO ble paboma
MaTeMaTHYecKoro | Win 00 OCHOBHBIX coJieprkalye cucTeMaTH4yecK | - DkzameH
aHaIM3a U UX (parMeHTapHble | HOHATHUSX U OTJeJbHbIC ne
CBOMCTBa npejacTaBiaeHus | Gopmyi. npoOesI NIPEACTaBICHUS
00 OCHOBHBIX YcBoenune npeAcTaBIeHUsT | 00 OCHOBHBIX
HOHATHUSX U HpaBHII 00 OCHOBHBIX MOHATHAX U
thopmy. JudhepeHMpo | MOHATHAX U bopmy.
YcBoenune BaHU, TAOIHIBE! | (OPMYIL YcBoenue
HpaBHII MPOU3BOIHBIX VYcBoenue MIPaBUII
TuGdepeHIupo | AIEMEHTAPHBIX | IPaBHII nuddepeHTpo
BaHU, TAOMHMIB! | GYHKIWH, nuddepeHpo | BaHUSA, TAOIUIIBI
MPOU3BOTHBIX MpaBHII BaHMs, TAOJIMIBI | MPOU3BOIHBIX
9JNIEMEHTAPHBIX | BBIYMCIICHUS MIPOMU3BOTHBIX 3JIEMEHTAPHBIX
GbyHKIMH, MepBOOOPA3HON, | 3JIEMEHTapHBIX GbyHKIMH,
TpaBHII TEOpEeMBbI GbyHKIMH, TIpaBUII
BBIYHCIICHHS HeloTona- IpaBuI BBIYHCIICHUS
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nepBooOpasHoi, | JleiOHuna. BBIYHCIICHUS nepBooOpasHOH,

TEOPEMBI MIEPBOOOPA3HON, | TEOPEMBI

Hpiorona- TEOPEMBI Herotona-

JleiiOHuIA. Herorona- JleiiOnuma.

JleiiOnuma.

37 3uamo OTtcyTcTBHE Henonusie CdopmupoBann | ChopmupoBant | - Ilposepounas
OCHOBHEBIC ITOHATHS | 3HAHUH TPEICTaBICHAS | BI€, HO bIC paboma
3JIeMEHTapHON WA 0 MeToJax coJiepIKaIue CHUCTEMAaTH4YeCK | - DK3ameH
TEOpHUU (parMeHTapHbIe | peLIeHHs OTJEeJbHbIC ne
BEPOSITHOCTEH, NPE/ICTaBICHUS | THIIOBBIX 3aJa4 | IPOOEbI NIPEeACTaBICHUS
UMETb 0 MeToJax 1 00J1aCTH UX NPE/ACTAaBICHUS | O METOJax
IPE/ICTaBIICHUE O peueHust HNPUMEHEHHSI. 0 MeTozax pemeHus
nporeccax u THUIIOBBIX 3a/1a4 pereHus TUTOBBIX 337124

SIBJICHUSAX,
MMEIOIINX
BEPOSITHOCTHBIN
Xapakrep,
CTaTHCTHYECKUX
3aKOHOMEPHOCTSIX
B pealbHOM MHUpE

M 00J1aCTH UX
PUMECHEHHSL.

THUIIOBBIX 3a/1a4
H 00aCTH UX
MPUMEHEHUSI.

# 001aCcTH UX
MPUMEHEHUSI.
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®OH/] OUEHOYHBIX CPEACTB JJIA ITPOBEJAEHUA TEKYIIET'O
KOHTPOJIA
1. Bua tekymero koutpoJisi: KonrposabHasi padbora

KonrpoabHasi padora Nel: «Pa3BuTHe NOHATHS 0 YUCJIE)».

Bpewmst BeinonHeHus: 45 MUHYT.

1 BapuanT
. 13 (1 2
1. Haiiute 3HaueHHe BbIPAKEHHS: — : (§ + ;)
2. B ropoage N skuser 150 000 xureneii. Cpenu Hux 15% nereii u

noapoctkoB. Cpenu B3pocibix 45% He paboTatoT (IIEHCHUOHEPHI, CTYACHTHI,
JOMOXO3STMKH | T.11.). CKOJBKO B3POCIHBIX KUTENEH paboTaet?

3. JladHblii ygacTok umeetr (GopMmy MpsSMOYToJbHHKA CO CTOpOHAMH 25
MeTpoB U 30 MeTpoB. XO35MH IUIAaHUPYET OOHECTH ero 3abopoM M pa3ieiuTh
TaKUM >kK€ 3a00pOM Ha JIB€ YacTH, OJHA W3 KOTOPBIX MMeeT (Gopmy KBajapara.
Haiinure o0rryro JyinHy 3a00pa B MeTpax.

4. OKpyriuTh 10 LENbIX €JUHMIL, BBIYMCIUTh NOTPEeIHOCTh:  A) 56,7
b) 43,4 B)73,5 T1)8493 J)76,5 E)39,06
S. Haiigure aOcoMOTHYIO W OTHOCHUTENBHYIO TOTPEIIHOCTH (B

IPOLIEHTAX) NPU OKPYIJIEHUH unciia 3,678 10 LebIX eIuHULL.

6. 3anummre ynciao  6354,23 B cTaHZApTHOM BHUJAE, OKPYIJIUB €r0
MaHTHUCCY JI0 COTBIX.

4+2i .
7. Brruncinre 3HaueHne BBIPAKEHHUS: Tt 2+ 5i
—5l

KonrpoabHast padora Ne2: «KopHu, cTeneHu, Jorapupmbi».

Bpems BeinonHeHus: 45 MUHYT.

logg 2
10g81 2

2) log; 13 - log,5 9

3) 75log;, V11

4) loge 270 — loge 7,5
5) 6 - 710872

24
) 3logz 2
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7)log1 V13

13
8) log; 8,1 + log3 10
9) 3log9 16

Konrpoabnas padora Ne3: «OCHOBBI TPUTOHOMETPHI.

Bpewms BeinonHeHus: 45 MUHYT.

1 Bapuaunr

SUIN

1. M3BecTHO, uTO Sinx =

N_

< x < . Beruucnure: Cos x, tgx, ctgx.

2. Haitnute 3HaueHNE BBIPAKCHUS:
Sin 58°-Cos 13° — Cos 58° - Sin 13°
3. Haiinure 3HaueHne BhIpaKEHUS:

18- Sin 174° - Cos 174°
Sin 348°

4. BpIYUCIIUTE:

1 V2
3 arcsinz + 4arccos (— 7) — arcctg(—V3)

5. Pemnre ypaBHeHue:

V3

Cosx = —

6. Pemute ypaBHEeHUE:

2Sinx+vV2=0

7. Pemute ypaBHEHUE:

31
Cos 2mr —x) — Sin (7+x) =1
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Konrpoabnasi padora Ne 4 « DyHKIMH, UX CBOKMCTBA U rpapukm»

Bpewms BeinonHeHus: 45 MUHYT.

1 Bapuaunr

1. Ha pucyHke O>KUpHBIMH TOYKaMU
MOKa3aHO CYTOYHOE KOJUYECTBO OCAJKOB,
BbimaAaBmux B Kazanu ¢ 3 o 15 despans
1909 rona. ITo ropr3oHTaNM yKa3bIBarOTCS
yycaa Mecsiia, 0 BEPTUKAIU KOJIHMYECTBO

OCaIKOB, BBIIIABIIINX B COOTBGTCTBYIOIHI/Iﬁ

15

ACHb, B MUJUINMCTpaX. ]_—[JI}I HarigaHOCTHU KUPHBIC TOYKHW HAa PUCYHKEC COCAMHCHBI

auHued. Ompeaenure MO  PUCYHKY,

MUJLIUMETPOB OCAIKOB.

2. Ha rpajuke mokazaH mporecc
pasorpeBa JIBHTATEIIS JIETKOBOTO
aromoOmnsa. Ha ocm abcouce  ot-
KJIaJIBIBACTCS BpeMs B MUHYyTaX,
MPOIIEIIIee OT 3aIyCcKa JIBUTaTeIs, Ha OCH

opAuHaT — TCMIICpATypa JBUTATCIIAL B

KaKoro 4mucCjia BIICPBBIC  BBIII

alo 5

(e

7 8 9 10 11 12

MUH

rpanycax llenscus. Omnpegenure no rpaduKy, CKOJBKO MHUHYT JBUTaTellb

HarpeBaiics oT Temneparypsl 60 °C go tremmepatypst 90 °C.

3. M3o0paszute rpaduku GyHKIMM 1 UCCIEAYNUTE e€.

1 BapuanT y = (x — 2)?
y=+vx+3
2 BapuaHT y=(x+3)*-2

y =3-sinx
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KonrpoabHasi padotra NeS: «<MToropasi KoHTposbHasi pabora 3a 1 cemecTp».

1 Bapuant

1. Pemure ypaBHEHUS:
1) log,3—x)=1

2) logs(6+5x) =logs(3—x)+1

2. Pemite ypaBHEHUS:

1 _ 1
1) Q¥ =

2) 64—3x — 1’2 . 54—3x

3. U3BecTHO, uTO Sin x = <x<m.

vl w
NS

Breranciure: Cos x, tgx, ctgx.

4. Beryucnure:

3
arcsin(—1) — zarccos =+ 3arctg(——=)
2 2 3
KonTtpoJsbHas padora Ne6: «IIpsiMmblie 1 JIOCKOCTH B IPOCTPAHCTBE»

1.CxoJIbKO CYIIECTBYET CIy4aeB B3aUMHOTO PACIIOJIORKEHUS JIBYX Pa3TUIHBIX
IPSIMBIX B IPOCTPAHCTBE?

a)2

0) 3

B) 1

2.B Texcre maHO ompenelieHHe CKPEIIUBAIONINXCS MPSAMBIX. [IpaBuibHO JU
cienyroliee onpeneiacHue: "JIBe mpsiMble HAa3bIBAIOTCA CKPEIIUBAIOIIUMHUCS, €CIH
HE CYIIIECTBYET IUIOCKOCTU, B KOTOPOH JIeKaT 00€ 3TU mpsimMble’.

a) HET

0) na
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B) OTBETUTh OJJHO3HAYHO HEJIb35

3.CKoJIbKO Map CKPEIIUBAIOIINXCS pedep UMeeT TpeyrojibHask mupaMua?

a)2

0)3

B) 1

4.CKOJbKO TMap CKPEUIMBAIOIIUXCA pedep HMMEEeT YeThIpeXyrojbHas
nupamuaa’?

a) 2

0) 4

B) 6

5./lana npsimast a 1 Touka A BHe ee. CKOJIbKO MPSAMBIX, CKPEIIUBAIOIINXCS C a,
MO>KHO ITPOBECTH Y€pe3 TOUKY A?

a)2

0) MHOXKECTBO

B) 1

6./l7s1 Toro, 4TOoOBI JABE MPsMbIC HE ObUIM CKPENIUBAIOITUMUCS (HEOOXOAUMO
WIH JOCTaTOYHO) YTOOBI OHU MEPECEKAIUCH.

7.1ns1 Toro, 4toOBl JIBE MpsiMble ObUIM MapajuiebHbBIMU (HEOOXOAUMO WIIU

JIOCTATOYHO) YTOOBI OHU JICKAIM B OJTHOU IJTIOCKOCTH.

Kontpoabnas padora Ne7: « KoopauHaThl M BEKTOPbD)
1. Mansr Touku: A(3; -2; -3) u B(-5; 4; -9). Haitnure nouHy oTpe3ka AB;

KOOpJIMHATHI cepeIuHbl oTpe3ka AB;

2. YKaxXuTe BEKTOp MapauieIbHOro TepeHoca, mpu KoTopom Touka A(-2; 4; -
8) mepexoAMT B TOYKY B, CUMMETpUYHYIO TOYKE A OTHOCUTENBHO IJIOCKOCTH
(Oxy). 3anummre GpopMybl 3TOro NapauieaIbHOTO EPEHOCA.

3. YKaxuTe BEKTOp MapajIeIbHOTO TMepeHoca, Ipu KoTopoMm Touka A(-5; 8;
1) mepexomuT B TOUKy B, cuMMETpuuyHyl0 TOYKE A OTHOCUTENIBHO IJIOCKOCTH

(Oyz). 3anumuTte GopmMyJsibl 3TOr0 NapauieILHOTO MEPEeHoca.
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KonrpoabHasi padora Ne8: « MHOrOrpaHHMKH U KPYIJible TeJIa»

1 BapuanT

1. N306pa3ute nATHYTOIbHYIO MPU3MY. Y KQXKUTE €€ OCHOBHBIE JIEMEHTHI.

2. CKOJBbKO TpaHel uMeeT MpaBUIbHBIN oOkTa’Ap? Kakumu mnpaBUIbLHBIMU
MHOT'OYTOJIbHUKAMH SIBJISIFOTCSL €0 TPaHu?

3. N3oOpasurte uuIuHAp, OTMETHTE €r0 BHICOTY H OCEBOE CEUEHUE.

4. Halinute o0beM KOHycCa, paJlyCc KOTOPOro paBeH 5 CM, a BbIcOTa paBHa 15

CM.
KonTtpoJsbnas padora Ne9: «IIpousBoaHasi u ee NPUMEHEHHE)
1 BapunanT.
IR
1. Ha pucynke wu3o0paxén rpaduk QyHK- r=ralf
un y=f(X) 1 kacarenbHas K HEMY B TOUYKE C aOCITUCCOM Xo. - 1
Hatigure 3Hauenue npown3BoaHoi GpyHkiwn f(X) B ToUKe Xo. W =6 o/ [ -2 0] 1%
NI
2. bap:ka nBmKeTCs 1Mo peke NMPSMOJIUHEWHO I10 A%
sakony x(t) =2t3+t—1. Haiigute ckopocth u
YCKOpPEHHE B MOMEHT BpeMeHH t=2C. :
3. Haitaute yrinoBoit ko3(@uIMEHT KacaTelbHOM, MPOBEICHHONW K
rpaduxy Qpyakiuuf (x) = 2 — x? + 3x* B ero Touke ¢ abcuuccoiix, = —1.

KonrpoabHast padora Nel0: « MHTErpaJ v ero NpuMeHeHHe)

1 BapuanT

f(x) = —4 - Sin x + 15x*. Haiigure o6muii Buj neppooOpasHbIX.

Brruncnute Heonpenenenusii uarerpat: [(x° + 3 - Cosx)dx

y 0
Berauciure onpenenennprit uurerpan: [ (3x? — 15x°)dx

A L o

Boruncnure minomaas GUrypbl, OrpaHU4€HHON JTUHUSMU:

L,
y=—§x +3, y=0, x=0, x =3.
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KontpoabHas padora Nell: «sieMeHTbI KOMOMHATOPUKH, TCOPUH

BEPOSITHOCTEN M MATEMATHYECKOM CTATUCTUKHN»

1 Bapuamur.

1) CKOJBKUMH CITIOCOOAMU MOXKHO PA3MECTUTh S5 PA3IMUHbBIX KHUT HA MOJIKE?

2) CkoJIbKO TPEX3HAYHBIX YHUCCJI C Pa3HBIMHA HI/I(bpaMI/I MOJKHO COCTaBHUTb M3

wdp 0, 1, 3, 6,7, 9?

3) U3 10 unmeHoB KkoMaH/bI HAI0 BRIOpATh KalMTaHa U €ro 3aMEeCTUTES.

CKOJILKUMH CTIOCOOAaMH 3TO MOKHO CJIEJIaTh?
4) Beraucmure: 3P; + 242, — C2.

5) BbITYyCKHUKM Y3KOHOMUYECKOTO HHCTUTYTA pabOTAIOT B TPEX PAIUYHBIX
koMmItanusix: 17 uenoBek — B O0aHke, 23 — B pupme u 19 — B Hanoropoi
uHCIeKunu. Hanaure BEpOATHOCTD TOTO, YTO CIIy4alHO BCTPEUYEHHBIN

BBIITYCKHUK paboTaeT B pupme.

Kpurepuu oneHuBaHmsi:
— MOJIHOTA U MPABUJIBHOCTh OTBETA;
— CTENEeHb OCO3HAHHOCTHU, TOHUMAHUS U3YYEHHOTO;

— A3BIKOBOC O(i)OpMJ'ICHI/IG OTBETA.

Iloka3aTe i U MIKAaJIa OLEHNBAHMA:

OueHka pe3yJbTaToOB 00y4eHHUSs:
Bbicoknii ypoBeHb YCBOCHHSI («OTJIMYHO»): YPOBEHb BBINOJHEHUS
TpeOOBaHUI 3HAYMTEIBHO BBILIE YAOBJIECTBOPUTEIBHOIO: CBOOOJHOE BIIAJCHHE

TCOPCTUICCKUM MaTcpuaJIoM, CaMOCTOATCIIbHOCTD CY)KILCHHP'I CHUCTCMHOC
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U3JIO)KEHUE Marepuana, He Ooyiee OJHOrO HeAodyera (IBa  Hemodera
NPUPABHUBAIOTCA K OJTHOM OLINOKE).

Xopomnii ypoBeHb YCBOEHHSI («XOPOLIO»): YPOBEHb BBINIOJIHECHHUS
TpeOOBaHUIl BBIIIE YIOBIECTBOPUTEIHHOIO: MOJHOTA U JIOTUYHOCTh PACKPBITHSA
BOIIPOCA; OTPaXKEHHE CBOET0 OTHOUIEHUS K mpeaMery oOcyxaenus. Hanmuuue 2-3
omubOoK wuiM 4-6 Hemo4eToB MO  TEKylleMy ydeOHOMYy  MaTepualy;
HE3HAUWUTEJbHbIE HApYLIECHHUsS JIOTUKH W3JIOKEHUS MaTepuaina; OTHEJIbHbIE
HETOYHOCTH B MU3JIOKEHUH MaTepHaa.

Cpennuii ypoBeHb YCBOeHHSI («YAOBJIETBOPUTEJIBLHO)»): JOCTATOYHBIN
MUHUMAJIbHBIN YPOBEHb BBITIOJIHEHUS TPEOOBaHUM, MPEABABIAEMbIX K KOHKPETHON
pabote; He Oonee 4-6 ommbOok muau 10 HETOYETOB MO MPOUIEHHOMY Y4yeOHOMY
MaTepualy; OTAEJIbHbIE HAPYIICHHS JIOTMKH W3JI0KEHHsS Marepuania; HEMOJHOTa
PAaCKpBITHS BOIIPOCA.

MuHMMaJIbHBIH YPOBEHb (KIUI0X0»): YPOBEHb BBITIOJHEHUS TPEOOBAHUIMA
HUXKE YOBICTBOPUTEIHLHOTO: Hamuune 0osiee 6 ommOok win 10 HeT104eToB 1Mo
POWJIECHHOMY MaTepuaiy; HapylIeHHe JIOTUKH, HETIOJHOTA, HEPACKPBITOCTh
00cyXaemMoro BOmpoca, OTCyTCTBUE apTryMEHTAIUH JIN0O ONTMOOYHOCTH €€

OCHOBHBIX ITOJIOYKEHUMH.
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®OH/T OLIEHOYHBIX CPEJICTB JUISl [IPOMEXYTOYHOI ATTECTALIUU

Bujx npoMe:KyTOYHOM aTTecTauMu: JK3aMeH

1. I3 Touku A mpoBeAeHsI K IUIOCKOCTHU JBE HAKIOHHBIE, OJHA paBHA 6V2 U
pacnosioxkeHa noji yriaom 45° k mockoctu. [Ipoekiusi BTOpoi HaKJIOHHOM paBHA

8. HaiiguTe BTOpYIO HAKJIOHHYIO.

2. lansl Touku A (—5;4;3),B (4;5;2), C (2;7;—4).

HalinuTe 1uMHy BEKTOpa d = 3BC + 24B.

3. OceBoe ceyeHue KOHyca — pAaBHOCTOPOHHUM TPEYTrOJIbHUK.

O6pasyromas konyca paBHa 6 cm. Halinute S, ,, u V koHyca.

4. Haiiti mpou3BOAHYIO QYHKIUU:

A)y =x?-logsx By =22

5. Beluucnurh uHTETpa:

A) [(5x% — 2x + 4)dx B) [t dx

6. B smmuke Haxonurcsa 8 neraneil. CKOMBKUMHA CIOCOOaMUA MOYKHO B3ATh 3

neranen?
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