AHHOTaUA
I1J].01. Mamemamuxka
1. Ob6aacTh NpUMeHeHUs padoyveil MPOrpaMMbl

Pabouass mporpamma o0011e00pa3oBaTeIbHOM JUCHUIUIMHBI SBJSIETCS YacThbl0 OCHOBHOM
obpazoBarenbHON nporpamMmbl B cooTBeTcTBUU ¢ OI'OC mis cnieunansHoctu: 40.02.01 Ilpaso u
opeanuzayus coyuanvbHo2o obecneuenuss (ykpynHéHHas rpymmna crneunuansnocrein  40.00.00
FOpucnpyoenyus), nnst 00ydarOMUXcst 04HOU U 3a04HO GOPM 00yUSHHUS.

PaGouast mporpamma pazpabdorana B coorBerctBur ¢ @PI'OC cpemnero odmero oopasoBaHus,
C yYETOM MPUMEPHOU MpOorpamMmbl 00IIe00pa30BaTeIbHON YIeOHOM NUCIUIUTMHBI «MaTeMaTHKa,
pekoMeHnoBaHHOH DI'AY  «DenepasibHbId WMHCTUTYT PAa3BUTHS O0OOpa3oBaHHUS» B KauyeCTBE
OPUMEPHOW TPOTpaMMBbl ISl peal3allid OCHOBHOW MPOQEeCCHOHAIBHONH 00pa3oBaTEIbHON
nporpammbel CIIO Ha 6a3e ocHOBHOro 0OIIero o0pa3oBaHMs C TOJYYEHUEM CPEAHEro OOIIero
oOpa3zoBanus (IIporokosn Ne 3 ot «21» urons 2015 r.).

2. MecTo y4eOHOI JMCHUIIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOH NPOTrpaMMbl

VYuebnas nucturummaa [1J].01. «Maremarukay u3ydaercs B 00II€00pa30BaTEIHbHOM IIHKIIC
yuebHoro miana OITOIT CIIO Ha 6a3e 0CHOBHOIO 0O0IIero 00pa30BaHUs C MOJIYYCHHEM CPEIHETO
obmero oopazosanus (I[1IICC3).

3. [lnanupyemble pe3yJibTAThl 0CBOEHUSI AU CHMIIJIMHBI:

1.3.1. OcBoenue cojepkaHusi yueOHON TUCHUIUIMHBI «MaTteMaTuka» 00ecleuynuBaeT TOCTHXKEHUE
CTYJIEHTAMH CIEAYIOLIUX Pe3yibmamos:
JIMYHOCTHBIX:

- c(pOpMUPOBAHHOCTb MPEACTABICHUI O MaTeMaTUKE KaK YHUBEPCAJIbHOM S3bIKE HAyKH,
CpEICTBE MOJIEIUPOBAHUS SIBJICHUN U MIPOLIECCOB, UAEAX U METOJIaX MAaTEMaTUKH;

- IOHMMaHHE€ 3HAYMMOCTM  MaTeMaTHUKW I  HAay4YHO-TEXHHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOLIEHHS K MaTeMaTHUKe KaK K YacTH OOIIe4eT0BEYECKOU KYJIbTYpPhI
4yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MAaTEMaTUHYECKUX HJICH;

- Ppa3BUTHE JIOTUYECKOT'O MBILUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUs, aITOPUTMUYECKON
KYyJIbTYpbl, KPUTHYHOCTH MBIIUIEHUS Ha YypOBHE, HeoOXoauMOM Juisl Oyaymiei
npodecCHOHATBHOM 1eATeNbHOCTH, U1 MPOIOJKEHUsI 00pa30BaHMsI U CaMOOOpa30BaHMS;

- OBJIaJICHHME MAaTEMaTHYECKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU B TOBCEIHEBHOU
JKU3HHM, JJI1 OCBOEHHUS CMEXHBIX ECTECTBEHHOHAYUHbBIX JAWCHUIUIMH M AUCIUIUIMH
npo(hecCHOHANBHOrO LMKJIA, JJIS IMOJIydeHHs 00pa3oBaHUs B 00JACTSIX, HE TPeOYIOIIUX
yri1yOJIeHHON MaTeMaTH4ecKoi MOATrOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTh K O0Opa30oBaHUIO, B TOM YHCIE CaMOOOpa3OBaHHIO, Ha
IPOTSKEHUH BCEU XKU3HU;

- CO3HATEJIbHOE OTHOIIEHUE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIELIHOM
npodecCHOHAIBHON U 00IIECTBEHHOM 1A TEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOM TBOPYECKOM H  OTBETCTBEHHOM
JESTEIIBHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYJHUYECTBY CO CBEpCTHUKAMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOW, y4eOHO-HCCIIEN0BATENIbCKOM, MPOEKTHOW W
JIpYTUX BUAAX AESITEIbHOCTH;

- OTHOUIEHHE K MPO(EeCCHOHATBHON JEATEIIbHOCTH KaK BO3MOKHOCTH YYacTUSl B PEILICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

MeTanpeaMeTHbIX:

- yYMEHHE CaMOCTOSTEIBHO ONPENENATh LENIW JEATEIbHOCTH M COCTaBIIATH  IIJIaHBI
JESTENILHOCTH;

- CaMOCTOSITENIBHO OCYILECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH IE€ATEIBHOCTB;

- UCHOJb30BaTh BCE BO3MOXHBIE PECypChl Ul JOCTHMIKEHMS IIOCTABJIEHHBIX LEJNed H
peanu3anni IJIaHOB ACSITEIBHOCTH;

- BbIOMpATh YCHEIIHbIE CTPATETUHU B PA3IUYHBIX CUTYAIIHSIX;



YMEHHE TPOAYKTHBHO OOMIAThCS ¥ B3aUMOJICHCTBOBaTH B TIPOIECCE COBMECTHOM
JEATETbHOCTH, YYUTHIBATh IIO3UIIMH JPYTUX YYAaCTHUKOB JACATEIHHOCTH, 3(PPEKTUBHO
pasperatb KOH(PIUKTHI;

BIIQJICHUE HaBbIKAMHU I[I03HABATEIBPHOW, y4e€OHO-MCCIICIOBATEILCKOW W MPOCKTHOM
JIeSATEeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

CITIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY TMTOUCKY METOJIOB PEIICHUS MPAKTHICCKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbBHOW HMH(OPMAIIMOHHO-TI0O3HABATEIbHON
JeATEIbHOCTH, BKJIOYas YMEHUE OpPUEHTHUPOBATHCA B  PA3JIMUHBIX  HMCTOYHUKAX
nH(popMaIuu, KPUTUYECKH OLICHUBATh U HHTEPIPETHPOBATh HH(POPMAIIHIO, TIOJYyIaeMYIO U3
Pa3IUYHBIX UCTOYHUKOB;

BJIaZICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO H3JIaraTh CBOIO TOUKY
3pEHMUs], UCTIOIB30BATh JIEKBATHBIC SI3bIKOBHIE CPEJICTBA;

BJIaJICHUE HABBIKAMHU ITO3HABATEIIBHONW pedICKCUN KaK OCO3HAHHS COBEPIIAEMbIX JIEHCTBUIMA
U MBICIIUTENBHBIX MPOIECCOB, UX PE3yJbTaTOB M OCHOBAHWM, TpaHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX ITO3HABATEILHBIX 33/1a4 U CPEJICTB JJIS1 UX JIOCTHKEHUS;
LEJICYCTPEMIICHHOCTh B MOUCKAX M MPHUHATUU pElIeHUU, COOOPa3ZUTEIbHOCTh U UHTYUIINS,
Pa3BUTOCTh MPOCTPAHCTBECHHBIX MIPEICTABIICHUI;

CIOCOOHOCTH BOCIIPUHUMATh KPACOTy U TApMOHUIO MHPA;

NpeaAMETHbIX:

c(hOpMUPOBAHHOCTD MPEACTABICHUI O MaTeMaTHUKE KaK 4acTU MUPOBOM KYJIbTYphl U MECTE
MaTeMaTUKH B COBPEMEHHOH LMBUIN3AIIMHU, CTIOCO0AX OMHMCAHUA SBJICHUM peaJbHOr0 MUpa
Ha MAaTEMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh TMPEJCTAaBICHUA O MaTeMaTHYECKHX TMOHATUAX Kak BaKHEUIINX
MaTeMaTUYECKUX MOJEIIAX, MO3BOJISIIOIIMX OMMCHIBATH M M3y4daTh pa3HbIE MPOLIECCHI U
SBJICHHUS;

MMOHUMaHUE BO3MOXKHOCTU aKCUOMATHYECKOTO MOCTPOEHUSI MATEMATUYECKUX TEOPHUI;
BJIQJICHUE METOJaMM JI0KA3aTEIbCTB U AJITOPUTMOB pEUICHUS, YMEHHE HX IMPUMEHSATD,
MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKIEHHUS B XOJI€ PEILICHHS 3a/1a4;

BJIQJICHUE CTAHJAPTHBIMM IPUEMaMU PELICHHUS palUOHAIbHBIX M HPPALMOHAIBHBIX,
MOKA3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHU U HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE IJsi I[OUCKA MYyTU
pPELICHHS Y WIUTIOCTPALIMK PEIICHUSI YPABHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHSIX MaTeMaTHUYECKOrO aHalIHu3a |
WX CBOMCTBaX, BJIAJICHNE YMEHHEM XapaKTepU30BaTh MOBeICHUE (DYHKIINM, UCTIOIh30BAHNE
MOJIYYECHHBIX 3HAHUW JUJIs ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMHM TMOHSTUSAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBAX;

c(hOpMUPOBAHHOCTh YMEHHUS paclo3HaBaTh T'E€OMETpUYECKHEe (UTyppl Ha UepTexax,
MOJENAX U B pEaJlbHOM MUDE;

MPUMEHEHUE W3YyYEHHBIX CBOMCTB TE€OMETpUYECKUX (uryp u ¢GopMysa s perieHus
FeOMETPUUYECKUX 3a/1a4 U 3aa4 C IPAKTUYECKUM COJIEPKAHUEM;

c(hOpMUPOBAHHOCTh MPEJICTABIICHUN O MPOIECCax M SBICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAJIbHOM MHpPE, OCHOBHBIX IOHATHUAX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEN; YMEHUN HaXOJIWTh W OLEHHBATHh BEPOSTHOCTH
HACTYIUICHHSI COOBITUH B MPOCTEUIINX TMPAKTUYECKUX CUTYallUSX W  OCHOBHBIE
XapaKTEPUCTUKU CITyYalHBIX BEJIMYHH;

BJIaJICHUE HABBIKAMM HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM IIPU PELIEHUU
3a/ay.



4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI
4.1 O0beM IMCHUIJIMHBI M BUABI Y4e0HOI padoThI

Ounasn gopma o0yueHus

Buo yueonoit pabomut Oovem uacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 324
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 214

B TOM YUCIIE:

JIEKIUH (YPOKH) 118
MPAKTUYECKHUE 3aHATHS 96
nabopaTopHbIEC 3aHATHUS -
CamocrosiTesibHas padoTa odyuyarinerocs (Bcero) 110

[IpomexyTrouHas aTTectauus B popme:

- Opyeux ghopm KOHmMpoJis (KOHMpPOIbHOU pabomul) - Ha 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHus —

B NepBOM CEMECTDE;
- 9K3amena - Ha 0a3e OCHOBHOTO 00111ero 00pa30BaHuUsl — BO 8MOPOM CEMECTPE

3aouHnas opma o0yueHus

Buo yueonoit pabomut Oobvem uacos

MakcumajibHas yyeOHasi HAarpy3Ka (Bcero) 324
Oobs13aTesibHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 26

B TOM YUCIIE:

JeKuu (YpoKn) 14
MPaKTUYECKUE 3aHATHS 12
abopaTOpPHBIE 3aHITHS -
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 298

IIpomesxyTouHas arrectanus B popme:

- Opyeux popm Konmposis (KOHmpoabHOU pabomet) - Ha 6a3e OCHOBHOTO OOIIET0 00pa30BaHMS —

B Nep8OM CEMECTPE;
- 9K3amena - Ha 6a3e OCHOBHOTO 00111ero 00pa30BaHUsl — BO 8MOPOM CEMECTPE

4.2. ConepxaHue TMCHUILINHBI

Pazgen 1. Pazsumue nousmus o wucne.
Tema 1.1. Pazeumue nonsamus yucida.
Paznen 2. Kopnu, cmenenu u nocapughmol.
Tewma 2.1. Kopnu, cmenenu u noeapughmoi.

Tewma 2.2. Jloeapugpm. Jlocapughm wucna. Ilpeobpazosanue ancedpauyeckux blpaxceHui.

Pasnen 3. Ilpavvie u niockocmu 6 npocmpancmee.

Tema 3.1. Ilapannenvnocms 6 npocmpancmeae.

Tema 3.2. Ilepnenouxynaprnocms 6 npocmpancmae.

Tewma 3.3. 'eomempuueckue npeobpazosanusi npocmpancmad.
Paznen 4. Kombunamopuxa.

Tewma 4.1. Dnemenmor Kombunamopuxu.




Paznen 5. Koopounamot u gexmopui.

Tewma 5.1. Ilpsamoyzonvras cucmema koopounam.

Tema 5.2. Bexmopul.

Paznen 6. Ocrogvr mpueconomempuu.

Tema 6.1. Ocnosnvie nonamus. OcHo8Hble MPULOHOMEMPULECKUE MOHCOECMEA.

Tema 6.2. [lpeobpazosanue  npocmeuwux  mMpuecOHOMEMPUUECKUX  BbIPANCEHUI.
Tpuconomempuueckue ypagneHus u HepageHcmad.

Tema 6.3. Cryuaiinas eenuduna u ee yuciosvie XapaKkmepucmuxu.

Paznen 7. @yuxyuu, ux ceoticmea u epaghuxu.

Tema 7.1. @yuxyuu. Ceoticmea ¢pyuxyuil. Obpamuuvle QyHKyuu.

Tema 7.2. Cmenennvie, nokaszameinbHvle, n02apumuyeckue U mpueoHOMempuyecKue
@dyHxyuu.

Pazpnen 8. Mhocoepannuku u kpyenvie mena.

Tema 8.1. MrozoeparHnuku.

Tewma 8.2. Tena u nosepxnocmu 8pawjenusi.

Tema 8.3. U3zmepenus 6 ceomempuu.

Paznen 9. Hauana mamemamuueckozo ananusa.

Tewma 9.1. Ilocredosamenvrocmu.

Tewma 9.2. Ilpouzsoonas.

Tewma 9.3. Ilepsoobpasnasn u unmezpan. llpumenenue unmezpana.

Paznen 10. Dnemenmor meopuu seposmuocment u Mmamemamuyeckol CmamucmuKku.

Tema 10.1. Dnemenmur meopuu eeposmuocmeti.

Tema 10.2. Dnemenmor mamemamuueckou cmamucmuxuy.

Paznen 11. Vpasnenus u nepasencmea.

Tema 11.1. Vpasnenus u cucmemsoi ypasnenuii.

Tema 11.2. Hepasencmaa.

Tema 11.3. Hcnonvzosanue ceolicmse u epaguxos Qynkyuu npu pewreHuu ypasHeHuil u
HepageHcma.

Tewma 11.4. Ilpuknaounwie 3adauu.
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1. ACIIOPT ITPOI'PAMMBbI YUYEBHOM JUCIUILIUHBI

1.1. Ob6aacThr NpUMEHEHHs POTrPaAMMBbI

Pabouass mporpamma o0011e00pa3oBaTeIbHOM JUCHUIUIMHBI SBJISIETCS YacThbl0 OCHOBHOM
obOpazoBarenbHON nporpamMmbl B cooTBeTcTBUU ¢ PI'OC mis cnieuunansHoctu: 40.02.01 Ilpaso u
opeanuzayus coyuanvbHo2o obecnevenuss (ykpynHéHHas rpymmna crneunuansHocrein  40.00.00
FOpucnpyoenyus), nnst 00ydarOMUXcst 04HOU U 3a04HOt GOPM 00yUSHHUS.

Pabouast mporpamma pazpabdorana B coorBerctBur ¢ @PI'OC cpennero odmero oopasoBanHus,
C y4ETOM MPUMEPHOU MpOorpamMmbl 00IIe00pa30BaTeIbHON YIeOHOM TUCIUIUIMHBI «MaTeMaTHKa,
pekomeHnoBanHol DI'AY  «DenepanbHplii HMHCTUTYT pPa3BUTHS OOpa30BaHHUS» B KauyecCTBE
OPUMEPHOW TPOTpaMMBbl ISl pealu3allid OCHOBHOW MPOQEeCcCHOHAIBHONH 00pa3oBaTeIbHOMN
nporpammbel CIIO Ha 6a3e ocHOBHOro oOmIero oOpa3oBaHUSA C MOJIYYEHHEM CpEeIHEro oOuiero
oOpa3zoBanus (IIporokosn Ne 3 ot «21» uronst 2015 r.).

2. MecTo y4eOHOI JMCIHUIIJIMHBI B CTPYKTYPe OCHOBHOM 00pa3oBaTe/ibHOH NPOTrpaMMbl

VYyebnas nucnurummaa [1J1.01. «Maremarukay u3ydaeTcs B 00IIe00pa30BaTEIHbHOM IIHKIIC
yuebHoro miana OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C MOJYYCHHEM CPEIHErO
obmero oopazosanus (I[IIICC3).

3. [InanupyemMsble pe3yJbTaThbl 0CBOCHHS TUCIUIIIUHBI:

1.3.1. OcBoenue cojepkaHusi yueOHOM TUCHUIUIMHBI «MaTteMaTuka» 00ecleuynuBaeT JTOCTHKEHUE
CTYJIEHTAMH CIIEAYIOLIUX Pe3yibmamos:
JIMYHOCTHBIX:

- c(pOpMUPOBAHHOCTb MPEACTABICHUI O MaTeMaTUKE KaK YHUBEPCAJIbHOM S3bIKE HayKH,
CpEICTBE MOJICIUPOBAHUS SIBJICHUI U MIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTHKH;

- TIIOHMMaHHE€ 3HAYMMOCTM  MaTeMaTHUKW JJIsi  HAay4YHO-TEXHHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTH OTHOILIEHHUS K MaTeMaTUKE KaK K YaCTH OOIIEYeNIOBEUYEeCKON KYIbTYPHI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHUSL MATEMATUKH, SBOJIOIMEN MATEMATUYECKUX UIEH;

- Pa3BUTHE JOTHMYECKOTO MBIILIECHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, arOPUTMUYECKOM
KYyJIbTYpbl, KPUTHYHOCTH MBIIUIEHUS Ha YypOBHE, HeoOXoAuMOM Juisl Oyaymiei
npodecCHOHATBLHOM 1eATeNbHOCTH, VI POI0JIKEHNsT 00pa30BaHMs U caMOO0pa30BaHMs;

- OBJIaJICHME MAaTEMaTUYECKUMHU 3HAHUSMU M YMEHUSIMH, HEOOXOIUMBIMU B IOBCEIHEBHOM
JKU3HHM, JJI1 OCBOEHHUS CMEXHBIX ECTECTBEHHOHAYUHbBIX JAUCHUIUIMH M AUCIUIUIMH
npo(ecCHOHANBHOrO LMKJIA, JAJI MOJIydeHUs oOpa3oBaHUS B 00JacTsiX, HE TPEOYIOLIUX
yri1yOJIeHHON MaTeMaTH4eckKoi MOATrOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTH K O0Opa30oBaHUIO, B TOM YHCIE CcaMOOOpa3OBaHHIO, Ha
IPOTSKEHUH BCEU KU3HU;

- CO3HAaTEJIbHOE OTHOIIEHUE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIELIHOM
npodecCHOHATBLHON 1 00IIECTBEHHOM 1A TEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPUECKOH M OTBETCTBEHHOM
JESATEIIBHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEpCTHUKAMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-HCCIIE0BATENIbCKOM, MPOEKTHOW W
JIPYTUX BUAAX AESTEIbHOCTH;

- OTHOUIEHHE K NPO(EeCcCCHOHATBHON NEATENIbHOCTH KaK BO3MOYKHOCTH Y4acTUsl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, O0IIIEHAIIMOHATIBHBIX MPOOIIeM;

MeTanpeaMeTHbIX:

- yYMEHHE CaMOCTOSTEIBHO ONPENENATh LENH JEATEIbHOCTH M COCTaBIIATH  IIJIaHBI
JESTENILHOCTH;

- CaMOCTOSITENIBHO OCYIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JACSITEIBHOCTB;

- HUCHOJb30BaTh BCE BO3MOXHBIE PECypChl Ul JOCTHMIKEHMSI IIOCTABJIEHHBIX LEJNed H
peanu3anni IJIaHOB ACSITEIBHOCTH;



BBIOMPATH YCHEUIHbIEC CTPATETHH B PA3IMYHBIX CUTYaLUsX;

YMEHHE NPOAYKTMBHO OOIIATbCd M B3aUMOJEHCTBOBaTH B MPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYHUTHIBATh MO3UIMU JAPYIHMX YYaCTHUKOB JEATENBHOCTH, 3(P(PEKTUBHO
paspeniaTh KOH()IUKTHI,

BJIAJICHNEC HABBIKAMHM II03HABATEJIbHOW, Y4eOHO-HCCIENOBATENbCKOH W MPOEKTHOU
NESITEIbHOCTH, HaBbIKaMU pa3pelieHus mpooiem;

CIIOCOOHOCTB U TOTOBHOCTb K CAMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHUS TPAKTUUECKUX
3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METO/I0B [T03HAHMS;

TOTOBHOCTb UM CIIOCOOHOCTh K CaMOCTOSITENbHOW HMH(OPMALMOHHO-TI03HABATEIHHON
JEATEIbHOCTH, BKJIOYas yMEHUE OpPUEHTHUPOBATbCA B  PA3IUYHBIX HCTOYHHKAX
uHpOpPMAaLIUU, KPUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO, TOIy4aeMYIO U3
pa3IMYHBIX UCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOK TOUKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;

BJIQJICHUE HABBIKAMH MMO3HABATEIBHON pediiekcHr KaKk OCO3HAHUS COBEPIIAEMBIX JTCHCTBUI
U MBICIIUTEIBHBIX IPOLIECCOB, UX PE3YyJbTaTOB M OCHOBAHWI, IPaHUL] CBOETrO 3HAHUS U
HE3HaHMs, HOBBIX II0O3HABATEIIbHBIX 3a/1a4 U CPEICTB IS UX JOCTUKECHUS;
LEJICYCTPEMIICHHOCTh B MOUCKAaX U NPUHATUU PEIICHUN, COOOPa3UTEIbHOCTh U UHTYHIIMS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX IPEICTaBICHUM;

CIIOCOOHOCTH BOCIIPUHUMATH KPAcOTY ¥ TapPMOHHUIO MUPA;

NpeaAMETHBIX:

c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHKe KaK 4YacTU MHPOBOU KyJIBTYpPhl U MECTE
MaTeMaTHKH B COBPEMEHHOW IMBIJIM3AIMH, CIIOCO0aX OMHMCAHUS SBJICHUN pEalbHOTO MHpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh IMPEJCTABICHUA O MaTeMaTHYECKUX TMOHATUAX KakK BaKHEMIIUX
MaTeMaTUYeCKUX MOJEISAX, IMO3BOJIAIONIMX ONMCHIBATH M M3y4aTh pa3HbIe MIPOLECCHl U
SBJICHUSI;

MIOHUMAaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO MTOCTPOEHUS MATEMATUYECKUX TEOPHI;
BJIQJICHUE METOJAMM JI0KA3aTEIbCTB W AJITOPUTMOB PELICHUS, YMEHUE HUX IPUMEHSATH,
MIPOBOJIUTh JJOKA3aTEJIbHbIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

BJIQJICHUE CTAHJAPTHBIMM IIPUEMaMH DELICHHWS palHUOHAIBHBIX M HPPALMOHAIBHBIX,
MIOKa3aTeNIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM,;
WCIIOJIb30BAaHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4YHCIIE I IOMCKA MYyTH
pELIEHNs U WIIIOCTPALUN PELIEHUS] YPaBHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTh MPEJCTABIEHNUN 00 OCHOBHBIX MOHATHIX MaTEMaTHUECKOIr0 aHAIN3a U
UX CBOWCTBaX, BJIQJICHUE YMEHUEM XapaKTepHU30BaTh MoBeleHUE (DYHKIMHA, UCIIOIb30BaHHE
ITOJIYYEHHBIX 3HAHUM U1 ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BIIQJICHUE OCHOBHBIMHU IIOHATUAMM O IUIOCKUX U IIPOCTPAHCTBEHHBIX TI€OMETPHUUYECKUX
¢urypax, uX OCHOBHBIX CBOICTBaXx;

c(OPMHPOBAHHOCTh YMEHMS pacloO3HaBaTh TIeoOMeTpuYeckue (Urypsl Ha yepTexax,
MOJIEIISIX U B PEAIBHOM MHPE;

NPUMEHEHHE H3YyYEHHBIX CBOWCTB TIeOMETpUYecKHX ¢HUryp u GopMmyn ans pereHus
T€OMETPHUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM;

c(OPMHPOBAHHOCTh MPEJCTABICHUN O Mpolleccax U SBJICHUAX, UMEIOIINUX BEPOSITHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpPE, OCHOBHBIX MOHSTHSAX
JJIEMEHTApPHONM TEOPUM BEPOSITHOCTEH; YMEHMM HAXOIUTb M OLEHHUBATH BEPOSITHOCTH
HACTYIUIGHHSI COOBITUH B MPOCTEHIIMX MPAKTUYECKHX CUTyallUIX U  OCHOBHBIE
XapaKTEpUCTHKU CIIy4alHbIX BEIUYNH;

BJIQJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX NPOTPaMM IMPH PELICHUH
3a/1a4.



2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI
2.1 O0beM IMCHUIJIMHBI M BH/ABI Y4e0HOH padoThI

Ounasn gopma o0yueHus

Buo yueonoit pabomut Oovem uacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 324
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 214

B TOM YUCIIE:

JIEKIUH (YPOKH) 118
MPAKTUYECKHUE 3aHATHS 96
nabopaTopHbIEC 3aHATHUS -
CamocrosiTesibHas padoTa odyuyarinerocs (Bcero) 110

[IpomesxyTounas arrectanus B popme:

- Opyeux ¢hopm KOHmpoJis (KOHMpOIbHOU pabomul) - Ha 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHus —

B NepBOM CEMECTDE;
- 9K3amena - Ha 0a3e OCHOBHOTO 00111ero 00pa30BaHUsl — BO 8MOPOM CEMECTPE

3aouHnas opma o0yueHus

Buo yueonoit pabomut Oovem uacos

MakcumajibHas yyeOHasi HAarpy3Ka (Bcero) 324
Oobs13aTesibHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 26

B TOM YUCIIE:

JeKuu (YpoKn) 14
MPAaKTUYECKUE 3aHATUS 12
abopaTOpPHBIE 3aHITHS -
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 298

IIpomesxyTouHas arrectanus B popme:

- Opyeux popm Konmposis (KOHmpoabHOU pabomet) - Ha 6a3e OCHOBHOTO OOIIET0 00pa30BaHMs —

B Nep8OM CEMECTPE;
- 9K3amena - Ha 6a3e OCHOBHOTO 00111ero 00pa30BaHUsl — BO 8MOPOM CEMECTPE




2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

Ounas hopma oOydeHHs

Coaepixanue yueOHOTo
MaTrepuaJia, JJabopaTopHbie U

HanmenoBanmue NpaKTH4YecKue padoThbl, OB1eM YACOB AKTUBHbBIC U UHTEPAKTUBHbIC YpoBenn
pa3aesioB U TeM caMocTosiTe/IbHAasi paboTa (hopMbI IPOBEACHUS 3aHITHIA ocBoeHus"
00y4yanIuxcs, KypcoBasi pador
(mpoeKT) (eciu npedycmomperul)
1 2 3 4
Pa3pean 1. PazBurue
MOHSATHS 0 YUCJIe
Tema 1.1. PazButue Copep:xanue yueOHOro MaTepuana
MMOHATHUS YUCIIa 1 Beenenue. Llennie u
paluroOHaNbHbIE YUCIIA. 4 Jekyus-ouanos 1
2 [TpuGnuxeHHbIe BEIYUCICHUS.
KowmriekcHeie yncna

[IpakTuueckue 3auatus: BeinonHenue
apu(pMETUYECKUX JCHCTBUN HaJ
YHUCJIAMH, COUYETasi yCTHBIE U
nucbMeHHbIe mpueMbl. Haxoxnenue
MPUOTMKEHHBIX 3HAYSHUH BETUYMH U
MIOTPEIHOCTEN BBIUNCICHUN
(aOCOMOTHOM M OTHOCUTENHHOM).
CpaBHEHHE YNCIIOBBIX BBIPAXKEHU.
Haxoxpaenue ommook B
peoOpa3oBaHUSAX U BBIYMCICHUSX.

CamocrosiTenbHas paboTa
oOy4Jaroruxcs: 3aKperuieHne OCHOBHBIX
croco0o0B pemieHus: ypaBHeHui. Jloxman:
«HemnpepbiBHBIE TpOOUY.

Paznean 2.
KopHu, crenenu u
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JIorapu(pmbl

Tema 2.1.
Kopuu, crenenu u
sorapudmpl

Copep:xanue yueOHOro MaTepuana

1 KopHu HatypanpHOU cTeneHn
W3 YKCJIa ¥ UX CBOMCTBA.
Crenenu ¢ palMoHaIbHBIMU
MoKa3aTeJIsIMH, NX CBOMCTBA.
Crelenu ¢ IeiCTBUTCIBHBIMU
nokasareissMu. CBoiicTBa
CTEIICHU C JCUCTBUTCILHBIM
MoKa3aTeJIeM.

[IpakTrueckue 3ansaTus: Beruucienue u
CpaBHEHHE KOpHEW. BrinmosiiHeHue
pacueroB ¢ pagukanamu. Pemenue
MPPALMOHATIbHBIX YPABHEHUM.
HaxoxaeHne 3Ha4CHHI CTEIICHEH ¢
palMOHANBHBIMU MTOKA3aTEIISIMU.
CpaBHenue creneneil. [IpeoOpazoBanus
BBIPAYKEHU, COJIEpIKAILIUX CTETICHHU.
Perrenue nokazaTenbHBIX YPaBHEHHIA.
Pemenue npukiagHeIx 3a1ay.

CamocrosiTenbHas padboTa
oOyuaromuxcs: Beinmonnenue
WHAWBUAYAJIbHBIX SaI[aHI/II\/’I 10 PCIICHUIO
UppalMOHATILHBIX U MTOKA3aTEIbHBIX
YpaBHEHHU, IO TPE0OPA30BAHUIO
YHCIIOBBIX M OYKBEHHBIX BBIPAKEHHIH,
COEp KAINX PAJUKAIbI.

Tema 2.2.
Jlorapudwm. Jlorapudm
qucia.
[Tpeobpa3oBanue
anredpanvdecKux
BBIPAKEHUI

Copep:xaHne yueOHOTo MaTepuana

1 OcHoBHOE Jorapupmugeckoe
TOXAECTBO. JlecATUUHBIC 1
HaTypaJbHbIE JOTapU(PMBI.

2 [IpaBuia aeiicTBuii ¢
norapudpmamu. Ilepexon k
HOBOMY OCHOBAHHIO.

3 ITpeoOpas3oBanue
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Jorapu(pMHUUECKUX BBIPAKECHUH.

IIpaxkTrueckue 3anarus: HaxoxneHnue
3Ha4yeHui orapudma 1o
IIPOU3BOJILHOMY OCHOBaHUI0. [lepexon
OT OJTHOTO OCHOBAHUS K APYTOMY.
Brruucriene u cpaBHEHHE JIOTapr(PMOB.
JlorapugmupoBaHue 1 NOTEHIIMPOBAHNE
BbIpakeHuil. [IpulmkeHnble
BBIYHCIICHUS U PELLIECHUS IPUKIIaTHBIX
3agad. Pemenne norapudmuyueckmx
yYpaBHEHUH.

CamocrosiTenbHas paboTa
oOyuaromuxcsi: Beraucienue
norapu(MoB, peleHue
Jorapu(MUUECKUX YpaBHEHUH.

Pazpgea 3.
IIpsimble ¥ II0CKOCTH
B IIPOCTPAHCTBE

Tema 3.1.
[TapannensHOCTH B
MIPOCTPAHCTBE

Conepsxkanne yueOHOT0 MaTepuasia

1 B3anMHoOe pacnonoxxeHue 1Byx
IPSIMBIX B IIPOCTPAHCTBE.
[TapamiensHOCTH IPSIMON U

2 miockocTH. [lapannensHocTs
IIJIOCKOCTEM.

Jlexyus ¢ 3anianuposanHvbimMu
owubKamu (leKyus-npoeoxayus)

[Ipaktuyeckue  3ansaTus:  M3ydeHue
TeopeM 0 napauieIbHOCTH B
IIPOCTPAHCTBE.

CamocTosTenbHas pabora
o0OyJaromuxcsi: Brmonnenue
TPEHUPOBOYHBIX 3aJaHUN 1O  TeMe.
Pemenue 3amad.

Tema 3.2.

Conepkanuie yaeOHOro MaTepuana
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[lepneH qUKYISIPHOCTD
B IIPOCTPAHCTBE

1 IlepnieH IUKyYIAPHOCTD NPSAMOU
u wiockoctu. [lepnenaukynsap
2 Y HaKJIOHHAs. YTOJ MEXIy

MPSIMOU U TIOCKOCTBIO.
Yron Mexay mIoCKOCTSIMH.
3 JIByrpaHHBIN yTOJI.
[lepnenuKyISIPHOCTH JBYX
IIJIOCKOCTEM.

Jlexyus-ouanoe

IIpaktnueckue  3amatus:  IIpusHaku
B3aUMHOI'O  PACHOJIOKEHUSI  IPSIMBIX.
Yronm Mexzay npsaMbIMUA. B3aumHoe
pacoyIOKEHUE MPAMBIX U IUIOCKOCTEH.
[lepnengukynsp ¥  HaKIOHHasg K
IUIOCKOCTU. YTOJI MEXIy NOpsIMOU U
IUIOCKOCTBhI0. TeopemMbl O B3aMMHOM
pacIOJIOKEHUN TMPAMONM M IUIOCKOCTH.
Teopema o0 Tpex NEPHEHIUKYIISAPAX.
[Ipu3Haku u CBOMCTBa NapajjieNbHBIX U
MIEPIEHIUKYISIPHBIX IIJIOCKOCTEMN.
PaccrosiHME OT TOYKM [0 IUIOCKOCTH, OT
NpsAIMOM A0 IJIOCKOCTH, PAacCTOSIHUE
MEXIY IIJIOCKOCTSMU, MEXIY
CKPELIMBAIOIIMMUCS MPSMBIMU, MEXKIY
IIPOU3BOJIbHBIMU ¢burypamu B
IIPOCTPAHCTBE.

CamocTosTenpHas paboTta
o0yJaronuxcs: Brinonnenune
TPEHUPOBOUHBIX 3aJaHU MO  TeMe.
Joxman «[TapannenbHoe
MIPOEKTUPOBAHKE).

Tema 3.3.
I'eomeTpuueckue
npeoOpa3oBaHMs

MPOCTPAHCTBA

Conepikanrie yaeOHOro MaTepuana

1 I'eomeTpuueckue
npeoOpazoBaHUs
MIPOCTPAHCTBA: apaJIeIbHbINA
MIEPEHOC, CHMMETPHS
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OTHOCHUTEJIBHO TIOCKOCTH.
[TapannensHoe
npoekTupoBanue. [lnomans
OpPTOTOHAIILHOM MPOEKITHH.
N3o6paxkenue
MIPOCTPAHCTBEHHBIX QUTYD.

[Ipaxktrueckue 3anarus: [lapamiensnoe
IIPOEKTUPOBAHME U €TI0 CBOWCTBA.
TeopeMma o monaau OPTOroOHAILHON
IIPOEKIIMA MHOTOYroJIbHUKA. B3anmHoe
PacCIIOJIOKEHUE IPOCTPAHCTBEHHBIX

buryp.
Pazneua 4.
KomOunaropuka
Tema 4.1. Coneprxkanue y4eOHOro Marepuasia
DNeMEeHThI 1 OcHOBHBIE ITOHATUSA
KOMOWHATOPHUKH KOMOWHATOpPHUKH. 3agadd  Ha
MOJICYET YHCIa pa3MEUICHHH,
MEPECTAHOBOK, COYETAHUM.
2 Pemenne 3amau Ha mnepebop

BapuaHToB. @opMyna OuWHOMA
Herorona. CaoiicTBa
OMHOMHMHATBHBIX
Ko3ppunrenToB. TpeyroabHUK
ITackans.

Jlexyusi-ouanoe

[IpaxTnueckue 3anarus: Mcropus
pa3BUTHA KOMOMHATOPUKH, TEOPUN
BEPOATHOCTEN U CTATUCTUKH U UX POJIb B
pasIUUHBIX chepax YeTOBEUECKOM
XKU3HenesaTenpHocTy. [TpaBuna
KoMOMHaTtopuku. Pemenue
KOMOMHATOPHBIX 3a1a4. Pa3mertenus,
COUYETaHUs U NepEeCTaHOBKHU. buHOM
Herorona u tpeyronbauk Ilackais.
[Ipuknagueie 3a1a4un.
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CamocrosrenbHas pabora
oOyuatomuxcs: Pemenue
TPEHUPOBOYHBIX 33JaHUM I10
KoMOuHaTopuke. @opMyIIbl COYCTaHHM,
IIEPECTAHOBOK, PA3MELICHUN.

Pazpea 5.
Koopaunartsl u
BEKTOPbI
Tema 5.1. Copepxanne yaeOHOro MaTepuana
[TpstmoyronbHas 1 [IpssMmoyronpHast  (IekapToBa)
cUcCTeMa KOOpIMHAT cucrema KOOpAUHAT B
MIPOCTPAHCTBE. dopmyna

paccTostHusl ~ MeXAy — JAByMs
TOUKaMHu. YpaBHEHHs cepsl,
IIJIOCKOCTH U NPSIMOM.

[IpakTuyeckue 3ansaTHs: BekTopsl.
HelictBus ¢ BekTopaMu. /lekapToBa
crcTeMa KOOPJMHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, CPEpHI,
miockocTu. PaccrosiHue mexny
TOYKaMH.

CamocrosTenbHas padoTa
oOyuaromuxcs: Beinonnenue
VHIUBUYyAJIbHBIX 33JJaHUI HA AEHCTBUS
¢ BeKTOpamu. M3ydyenue ypaBHeHUH
OKPY>KHOCTH, CQEPHI, TNIOCKOCTH,
paccTOosHUS MEXy TOUKaMHU.

Tema 5.2.
Bexkropsl

Coneprxkanne y4eOHOro MaTtepuasia

1 Bekropsl. Monayns  Bekropa.
PaBenctBO BEKTOPOB.
Cnoxenue BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YHUCIIO.
Pasnoxenue BEKTOpa o

2 HampaBJIEHUsAM. YTOI MEXIy
nBymsi Bektopamu. [lpoekums

Jlexyus ¢ 3an1anupo8aHHbIMU
owubKamu (eKyus-npoeoxayus)
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BCKTOPA Ha OCb.

Koopaunatst BEKTOpA.
CkansipHoe IIPOU3BE/ICHUE
BEKTOPOB.

Hcnons3oBanue KOOpAMHAT H
BEKTOPOB npu peLeHnn
MaTEMATHYCCKHUX u

IIPUKJIAJIHBIX 3a/1a4.

IIpaxkTrueckue 3aHaTus: JlelcTBus C
BEKTOpPAaMH, 3a/IaHHBIMA KOOPJAMHATAMM.
CkaJsipHO€ IPOU3BEIEHUE BEKTOPOB.
BekropHoe ypaBHEHHE IPAMOU U
IJIOCKOCTH. Mcosb30BaHne BEKTOPOB
IIPU J0Ka3aTeIbCTBE TEOPEM
CTEPEOMETPUMU.

CamocrositenbHas pabota
oOyuatomuxcsi: Mcronp3oBanue
BEKTOPOB MPH PEIICHUH
CTEPEOMETPUYUCCKHX 3a/1ad. BekropHoe
3aJJaHHe TPSMBIX H TUIOCKOCTEH B
POCTPAHCTBE.

Pazpgea 6.
OcHOBBI
TPUTOHOMETPUH

Tema 6.1.
OCHOBHBIE TTOHATHS.
OcHOBHBIE
TPUTOHOMETPHUECKHE
TOXKJIECTBA

Coneprkanne y4eOHOro Matepuana

1

Pannannas mepa yria.
BpamarensHoe nBrKeHUE.
CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHUCIIa.

DopMybl IPUBEICHUS.
Dopmyisl cnoxkeHnss. PopMyIsl
yaBoeHus: @opMyIibl
MTOJIOBMHHOTO yIJia.

Jlexyusi-ouanoe

[IpakTnueckue 3anatus: Pemenue 3agaq
Ha NPUMEHEHUE N3YYeHHBIX (popMyn
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TPUTOHOMETPUUYECKUX (DYHKIUH.

CamocrositenpHas padorta
oOyyaromuxcs: 3aydnBaHue
OIpeIeNICHU I TPUTOHOMETPUIECKHX
(GYHKIMH, UX 3HAKOB 10 YETBEPTSM,
(bopMyIT ¥ 3HAUCHUI HEKOTOPBIX YIJIOB.

Tema 6.2.
[IpeoOpazoBanue
MPOCTEUILNX
TPUTOHOMETPHUYECKHUX
BBIPAKCHU.
Tpuronomerpuyeckue
ypaBHEHUS U
HEpaBEHCTBA

Conepkanue y4eOHOro MaTepuaia

1 [IpeobpazoBanue CYMMBI
TPUTOHOMETPHUYECKUX (PYyHKIUN
B IPOU3BEICHUE u
MIPOU3BEICHUS B CyMMY.
Breipaxenue

TPUTOHOMETPUUECKUX (YHKIUI
4yepe3 TAaHIEeHC IIOJIOBUHHOIO

apryMeHTa.

2 [Ipocreitmme
TPUTOHOMETPUYECKHUE
YpaBHEHMUS. [Ipocrenimue
TPUTOHOMETPUYECKHUE
HEPaBEHCTBA.

3 OO6parHsble
TPUTOHOMETPHUYECKUE (DYHKIIMH.
Apkcunyc, apKKOCUHYC,
apKTaHICHC.

Jlexyusa-euzyanuzayus

[IpakTrueckue 3ansaTus: PopmyJibl
CIIO’KEHMUSI, YJIBOCHUS, IPpeoOpazoBaHme
CYMMBbI TPUTOHOMETPUYECKUX (QYHKIIUH
B npousBezaeHue. [IpeodbpazoBanne
MIPOU3BEICHNS] TPUTOHOMETPUYECKUX
¢bynkuuit B cymmy. IIpocreiimme
TPUTOHOMETPUYECKHE YPABHEHUS U
HepaBeHCTBa. OOpaTHbIe
TPUTOHOMETpHUYECKHE QYyHKINU:
ApPKCUHYC, ApKKOCUHYC, AaDKTaHT€HC.

CamocrosiTenbHas paboTa
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oOyuaromuxcs: Perienne TBopueckux
3aga4

Tema 6.3.
CiyyaliHasi BETMYMHA U
€€ YHCIIOBbIE
XapaKTePUCTHKU

Coneprkanue y4eOHOro MaTepuaia

1 CiyyaliHast IMCKpeTHast
BEJIMYMHA U €€ 3aKOH
pacrpezeneHusl.
Marematuueckoe 0KHIaHKe,
JICTIEPCHSL.

Jlexyus ¢ paz6opom KOHKpemHbIX
cumyayuu

[IpakTrueckue 3aHATHs: Beruncienue
MaTEMaTHYECKOT O OKUIAHMS,
JUCIIEPCUH, CPETHErO KBAAPATHYHOIO
OTKJIOHEHMUS.

CamocrosiTenbHas padora
oOyuatormmxcs: Jlokmampr:
«TpUroHOMETpUYECKHE YPABHEHUS,
IPUBOJIMMBIE K KBaJPATHBIMY,
«OIHOPOIHBIE TPUTOHOMETPUUECKHE
ypaBHEHUs», «BBeeHne HOBOM

IIEPEMEHHOM IIPU PELICHUU KBaJPAaTHOIO

YpaBHEHHUS».

Pa3gen 7.
DYyHKIUH, UX
CBONCTBA M rpapuku

Tema 7.1.
Oynkuuu. CoiicTBa
¢ynkuuii. O6patHbie

byHKIIUU

Coneprxanne ydeOHOro MaTtepuasia

1 Oynkiuu. O6macTb
OTIpeNIeIeHUs] 1 MHOKECTBO
3HaYeHUH; Tpapuk QyHKIUH,
MOCTPOEHUE TpaduKOB
(byHKLUH, 3a1aHHBIX
Pa3TMYHBIMH CTIOCOO0aMHU.

2 CoiicTBa (hyHKIMH.
MOHOTOHHOCTB, YETHOCTb,
HEYETHOCTh, OTPAHUYECHHOCTH,
NEPUOTUIHOCTE. [IpoMeKyTKH
BO3PACTaHMs U YObIBAHMUS,

Jlexyus-ouanoe
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HauOoJIbIlIee U HANMEHBIIIEE
3HAYEHUS], TOUKH SKCTPEMyMa.
['paduueckast UHTEPIIPETALIHSL.
[Tpumeps! GyHKIMOHATBHBIX
3aBUCHMOCTEHN B PEAJIBHBIX
mpolueccax u SBJICHUSIX.
Apudmernueckne onepanu Haj
dbyaxuusimu. CiaoxxHast GyHKIUS
(xomnozunus). [lonsitue o
HENPEPHIBHOCTU (PYHKITHH.
Oo6patubie pynknuu. O6IacTh
orpezeneHus u 001acTb
3HaueHU 00paTHON PyHKIMH.
['paduk obpaTHOU HyHKIUU.

IIpaxTrueckue 3anarus: [Ipumepsl
3aBUCHUMOCTEN MEXKIy IEPEMEHHBIMU B
peanbHBIX MPOLIECCAX U3 CMEXKHBIX
aucuuiuinH. Onpenenenue QyHKIU.
[Toctpoenue u ureHue rpapukoB
¢ynkuuit. Mccnenoanue GyHKIuM.
CBoiicTBa IMHEWMHOU, KBaIPATUIHOM,
KYCOYHO-JTMHEHHOH U ApOOHO-THHEHHON

GyHKIMi.

Tema 7.2.
CreneHnHble,
MoKa3aTesbHbIE,
JorapumMuyeckre u
TPUTOHOMETPUYECKHUE

byHKIMHA

Copep:xanue yueOHOTo MaTepuana

1

2

Omnpenenenust yHKINH, UX
CBOWCTBA U IpadyKu.
[TpeoOpazoBanus rpauKoB.
ITapajienpHBbIi IEpEHOC,
CUMMETpPUSI OTHOCUTEIIBHO OCEU
KOOpJMHAT U CUMMETPUS
OTHOCHUTEJIbHO Havana
KOOpJMHAT, CHMMETPHUS
OTHOCHUTEIIBHO MPAMON y = X.
Pacrsxenue u cxartue BIOJIb
0Cel KOOpJMHAT.

IIpobnemnasn nexyus
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IIpaxTrueckue 3anatus: HenpepbeiBHbIE
u niepuoanueckune GyHkiuu. CBoWcTBa U
rpaduKu CHHYyCa, KOCUHYCa, TAHT€HCA 1
kotanreHnca. O0paTHpie QYHKIIUHA U UX
rpaduku. OGpaTHbIe
TPUTOHOMETpHYECKHE QYHKIUU.
[IpeoOpaszoBanus rpaduka GyHKIUH.
I"apmonnueckue koneGaHusl.
IIpuxiagueie 3anaun. [lokaszarenbHele,
norapuMuuecKue ypaBHEHUS.
Tpuronomerpuyeckue ypaBHeHUs U
HEPaBEHCTBA.

CamocrosiTenbHas padboTa
oOyuatormmxcs: Jlokmampr:
«IToka3zarenpHble YpaBHEHUS C
napamerpammn», «Jlorapudmuueckue 6
ypaBHEHHs ¢ TapameTpamuy. Pernenne
MIO0Ka3aTeNbHBIX, JIOTapH()MUYECKHX,
TPUTOHOMETPUYECKUX YPABHEHHM.

Pasznea 8.
MHOrorpaHHUKH 1
KpYIJible Tejia

Tema 8.1. Copnepkanne ydeOHOro MaTepuana

MHororpanHuku 1 Bepuunsl, pedpa, rpanu
MHOTOrpaHHuKa. Pa3Beprka.
MHororpaHHsl€ YIJIbI.
Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa.

2 | [Ipusma. Ilpsimast u HaKJIOHHAs 6
npusmMa. [IpaBunbHas npusma.
[Tapamnenenunen. KyoO.

3 IMupamupa. IlpaBunbHas
nupamuza. Y ceyeHHas
nupamuga. Terpasap.

4 CummeTrpu B Ky0Oe, B

Jlexyus-ouanoe

20




napajieNnenuneae, B mpusMe u
nupamuze.

5 | Ceuenus kyOa, IpU3MBI U
HpaMUIbL.

6 | [IpencraBinenue o mpaBUIBHBIX
MHOTOI'paHHHMKaX (TeTpalape,
KyOe, OKTa’Ipe, JoAeKa’ape U
HUKOCAdIPE).

IIpaxkTrueckue 3anatus: Pasnnunbie
BH/Ibl MHOTOTpaHHUKOB. Mx
n3o0paxxenus. CeyeHus, pa3BepTKH
MHOrorpaHHukosB. [Inomans
MTOBEPXHOCTH.

CamocrositensHas paboTta
obyuaromuxcs: Joknan «[IpaBunbHble 1
MOJTYTIPaBHIbHBIE MHOTOTPAHHHUKHI.
Pemenne TpeHMPOBOYHBIX 3a/1a4 Ha
BBIYHCJICHUE YJIEMEHTOB
MHOTOTPaHHHKOB M ITOCTPOCHUE
CCUCHUH.

Tema 8.2. Copepxanne yaeOHOT0 MaTepuaa
Tena u moBepXHOCTH 1 | HwinsAap u KOHYC. Y cedeHHBIN
BpaIieHus koHyc. OCHOBaHUE, BBICOTA,
00KOBas MOBEPXHOCTb,
oOpasyromas, passeprka. OceBrlie
cetrl)er;H ce;{EHHﬂ,p Jlexyun-ouanoz
napajuieJbHble OCHOBAHUIO.
2 | lHap u cdepa, ux ceueHus.
KacarenpHas miockocTs K chepe.
[IpakTrueckue 3ansatus: Buabl
CUMMETPHUH B MPOCTPAHCTBE.
CumMeTpus Ten BpalleHus 1
MHOTOTPaHHUKOB.
Tema 8.3. Coneprxanue yaeOHOT0 MaTeprasa

W3smepenus B

1 | O6bem u ero n3MepeHue.

Jlexyus ¢ paz6opom KOHKpemHbvlx
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reOMETPHH WuTterpanbaas popmyna oobema. cumyayuii
®opmyisl 00bema Kyda,
MPSIMOYTOJIBHOTO
napajuiesienuneaa, mpu3Msl,
WIAHIIPA.
2 | ®opmyIibl 00beMa MUPAMUTIBI U
KoHyca. DopMyJibl MIIOMIAIN
MOBEPXHOCTEH [UIMHIpA U
KoHyca. @opmyibl oObeMa mapa
u omasau chepsl. [Tlogodue Tem.
OTHOIICHHS TUIOIAIEeH
MOBEPXHOCTEH U 00HEMOB
MOTOOHBIX TEI.
[IpakTuueckue 3auatus: Beruncnenue
Iomaneii 1 00bLEMOB.
CamocrosiTenbHas paboTa
obyuatomuxcsi: Jloknan: «Konnueckue
CEUCHUS U X MPUMEHEHUE B TEXHUKE.
Nzydenne hopmyrn 00beMOB 1
TIoMIa/iel TOBEPXHOCTH, PEIICHHE
TPEHUPOBOYHBIX 3a7a4.
Pa3znen 9.
Hauvauna
MAaTeMaTH4Y€eCKOI0
aHaJIn3a
Tema 9.1. Coneprxanue yueOHOro MaTepuasa
ITocnemoBaTensHOCTH 1 | CocoObl 3a1aHKs U CBOMCTBA

[TonsiTue o npenene
IIOCIIEJOBATEIILHOCTH.
CymecTBoBaHuE TIpeeia
MOHOTOHHOW OI'PAHUYEHHOMN
IIOCJIEIOBATEILHOCTH.

2 | CymmupoBaHue
OCJIE0BAaTEILHOCTEN.

YHUCJIOBBIX HOCHCHOB&TCHLHOCTCﬁ.

Jlexyus ¢ 3an1anupo8aHHbIMU
owudbKamu (ekyus-npoeoxayus,)
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BbeckoneuHo yObIBarommas
reoMeTpUYIECcKast TPOTPECCHs U €€

cyMmMa.

[IpakTrueckue 3ansatus: YucioBas
M0CJIeI0BATEIBHOCTb, CIIOCOOBI ee
3aJlaHusl, BBIYUCIICHUS YICHOB
nociuenoBarenbHOCTH. [Ipenen
nocieoBaTenbHOCTH. beckoHeuHo
yOBIBaroIIasi reoMeTpudecKast
Iporpeccusl.

CamocrosrenbHas padora
o0yyaromuxcs: 3ay4nBaHue
onpeaeneHui. BoinosHenne
TPEHUPOBOYHBIX 33TaHUH

Tema 9.2.
[IpouzBoaHas

Cojnepkanue y4eOHOro MaTepraia

1 | IlonsTHE O MPOU3BOAHOM
(byHKIINH, €€ TeOMETPUUYECKUH U
¢bu3nyeckuil cMbICI. YpaBHEHHE
KacaTeIbHON K TpaduKy
GyHKIHU.

2 | [Ipon3BoaHBIE CYMMBI, Pa3HOCTH,
MIPOU3BEJICHNUS, YaCTHBIE.
[Tpon3BogHBIE OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMH.
IIpuMeHeHne Mpon3BOIHOMN K

3 | uccnenoBaHuio GyHKIUH U
MTOCTPOCHHIO TPAPHKOB.
ITpouzBosHbIe 0OpaTHON
(GYHKIIMU ¥ KOMIO3HULIAN
GbyHKIMU.

Bropas npou3sBonHas, ee

4 | reomeTpudecKuil U pU3MUECKHiA
cMbici. Haxoxxaenue ckopoctu
JUIS ITpolLiecca, 3aJaHHOT0
(dhopMyItoit 1 rpaduKoM.

Jlexyus-ouanoe
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IIpakTuueckue 3ansatus: [IponssonHas:
MEXaHUYECKUM U T€OMETPUYECKUI
CMBICJI IPOU3BOHOM. Y paBHEHUE
KacaTenbHOU B 001meM Buze. [IpaBuna u
(bopmyinbl 1udhepeHIupoBaHus,
TabIUIa MPOU3BOIHBIX 3JIE€MEHTAPHBIX
¢bynkuuil. MccnenoBanue pyHKIUY C
IIOMOLIBI0 Tpou3BogHON. Haxoxienue
HauO0JIbIIEr0, HAUMEHBILETO 3HAUYCHUS
Y SKCTPEMaJIbHbIX 3HaYCHUN QyHKIUH.

CamocrosrenbHas padora
obOyuatomuxcsi: MccnenoBanue GyHKITHI
U TIocTpoeHue rpaduka ¢ TOMOIIbIO
npousBogHON. Haxoxnenue
HAWTYYILEro PelIeHUs B MPUKIATHBIX
3agadax.

10

Tema 9.3.
[TepBooOpasuas u
unrerpai. [lpumenenune
UHTErpaia

Copep:xanue yueOHOT0o MaTepuana

1 | [IpumeHeHHe ONpeeIeHHOro
WHTErpana Jyuis HaXOXKIACHUS
IJIOLAU KPUBOJIMHEHHOM
tpaneuuu. Popmyna Herotona-
JleitOHuma.

2 | [Ipumepsl mpuMeHEHUS
UHTErpajia B Gu3nKe U
TE€OMETPHH.

Jlexyus-ouanoe

[IpakTuueckue 3anarus: MaTerpan u
nepBooOpasnas. Teopema HproToHa-
JleitOnumna. Ilpumenenne uuTerpana K
BBIUYHCIICHUIO (PU3NYECKUX BETUYMH U
IJIOIIAIEH.

CamocrositenbHas paboTta
oOyuaromuxcs: TpeHupoBouHas pabora
0 BBIUMCIICHUIO OPEICICHHBIX
WHTETPAJIOB U UX MPUMEHEHHE.
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Paznen 10.
DJIeMeHTHI TeOPUH
BEPOATHOCTEH U

MaTeMaTH4YeCKOu
CTATHCTHKHU
Tema 10.1. Copep:xanue yueOHOro MaTepuana
DJIEMEHTHI TEOPUU 1 | CoObITHE, BEpOSATHOCTH COOBITHS,
BEPOSATHOCTEMH CII0)KEHHE U YMHOXXECHHE
BEPOSITHOCTEM.
2 | [lonsiTue 0 HE3aBUCHMOCTH
coObITHi. JIMCcKpeTHas cirydaiiHas 6 Jlexyus ¢ pasGopon Konkpemupix
BEJIMYMHA, 3aKOH €¢ cumyayuii
pacripeniesieHusl.
3 | YucnoBble XapaKTepUCTUKU
JIUCKPETHOM CIy4aiHOMN
BennuuHbl. [loHsTHE O 3aKOHE
OOJIBIIINUX YHCEIT.
IIpakTuueckue 3ansatus: Knaccnueckoe
OTIpeJIeNIeHUE BEPOSTHOCTH, CBOICTBA
BEPOATHOCTEN, TEOPEMA O CYMME 4
BEpPOSATHOCTEN. Brruncnenue
BeposTHocTel. [Ipuknanneie 3anaum.
CamocrositenpHas pabora
oOyuatomuxcs: JJoknan: «Cxema 2
MOBTOPHBIX UCIBITAHUN bepHymy
Tema 10.2. Coneprxanne yueOHOTo MaTeprasa
JIEMEHTEI 1 | [IpencraBieHue qaHHBIX
MaTeMaTHYECKON (Tabnuel, AUAarpaMMBbl, rpaduKn),
CTaTUCTUKH reHepanbHasi COBOKYITHOCTb,
BBIOOpKa, cpeaHee 4

apupMeTHIecKoe, MeIUaHa.
TToustie o 3amauax
MaTeMaTHYeCKOM CTaTUCTHKH.

2 | Pemenune mpakTHYECKHX 3a/1a4 C
IPUMEHEHHEM BEPOSITHOCTHBIX

Jlexyus-eusyanusayus
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| MeTo110B.

[IpakTuueckue 3anstus: [IpeacraBnenue
YUCJIOBBIX JaHHBIX. HpI/IKJIaI[Hble
3aJlaui.

CamocrosrenbHas pabora
oOyyaromuxcs: 3ay4uBaHUEe HOBBIX
MOHATUH U npaBuil. Pemienue
TPEHUPOBOYHBIX 33Ja4

Pazpnen 11.
YpaBHeHus u
HepPaBeHCTBA

Tema 11.1.
YpaBHEHHS U CUCTEMBI
YPaBHEHUH

Conepxanue yueOHOro MaTepuaia

1 | PanuonanbHEIE,
UppanroHaIbHbIE,
HoKa3aTesbHble U
TPUTOHOMETPHUYECKUE YPABHEHHS
U cucTeMbl. PABHOCUIIBHOCTD
YPaBHEHUI, HEPABEHCTB, CUCTEM.
OCHOBHBIE IPUEMBI UX PELICHUs
2 | (pa3nmoskeHHe HAa MHOXHUTEIH,
BBE/ICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TpaduyecKuii
METOI).

Jlexyusi-ouanoz

[IpaxTnueckue 3anatus: Kopau
ypaBHEHHMH. PaBHOCHIIBHOCTD
ypaBHeHuid. [IpeoOpazoBanue
ypaBHeHHH. OCHOBHBIE IIPUEMBI
peuieHus ypaBHeHUH. Pemmenue cucrem
YpPaBHEHUN.

CamocrosiTenpHas padbora
obyuatomuxcs: TpeHupoBouHas pabora
0 PEIICHUIO YPaBHEHHUN Pa3TUIHBIMA
criocobamu.

Tema 11.2.
Hepasencrsa

Coneprxanue yaeOHOT0 MaTeprasa

1 | PanmoHanbHbIE,
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HppalMOHAIIbHBIE, TOKA3aTEIIbHbIE
U TPUTOHOMETPUUECKUE
HepaBeHCTBAa. OCHOBHBIE ITPUEMBI
UX pPELICHHUS.

IIpaxkTrueckue 3auaTus: Pemenue
HEPABEHCTB.

CamocrosrenbHas pabora
oOyuaromuxcs: Pemenue
pallnOHAJIBHBIX, UppAallMOHAIbHBIX,
MIOKa3aTeNIbHBIX HEPABEHCTB.

Tema 11.3.
Hcnoas3oBanue
CBOWCTB ¥ Irpa)uKOB
(yHKIIUY TpU pereHun
YpaBHEHUU U
HEPaBEHCTB

Cojnepkanrie y4eOHOro MaTepuaia

1 | Merox uHTEpBAJIOB.
N3ob6pakenue Ha KOOPIUHATHOM
IUTOCKOCTH MHO’KECTBA PEILICHUI
ypaBHEHUI U HEPABEHCTB C JIBYMSI
HIEpPEMEHHBIMU M UX CHCTEM.

[IpakTryeckue 3ansaTus: Mcnonab3oBaHue
CBOWCTB ¥ rpaduKOB (PYHKIUI JIs
pelleHys ypaBHEHUI U HEPABEHCTB.

CamocrosiTenpHas padbora
oOyuaromuxcs: Penenue ypaBHeHuil u
HEPaBEHCTB C UCIIOJIb30BaHUEM CBOMCTB

U rpaduKoB (QyHKIHH.

Tema 11.4.
[Ipuknanneie 3ana4u

Conepkanue y4eOHOro MaTepuana

1 | IlpumeHeHHE MaTeMaTHYECKUX
METOJIOB JIJIsl PEIICHUS
COZIepIKaTeNbHBIX 3a]a4 U3
pa3nuyHbIX 00JacTeil HayKu U
MPaKTUKH.

2 | UnTepnperanys pe3ysbrara, yder
peaTbHBIX OTPaHUYCHHH.

Jlexyus-ouanoe

[IpakTrueckue 3ansatus: Pemenne
COJIEpKaTENbHBIX 3a/1a4 C
HCIOJIb30BAaHUEM MaTeMaTUYECKUX
METOJIOB.
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CamocrosrenbHas pabora
obyuatommxcs: Hoxman: «Mccnenoanue 3
HEPABEHCTB C TAPAMETPOM).

214 — ayauTopHBIE,
110 —
CaMOCTOSITeIIbHAsI
pabora.

Bcero:

3aounast popma o0ydeHUs

Conep:xkanue y4eOHOTO
MaTepuaJa, jabopaTropHble U
HaumenoBanmue NpaKTHYecKue padoThl, O0LeM 12COB AKTHBHBIE U UHTEPaKTUBHBIC YpoBeHb

pa3aesioB U TeM camocTosiTeJIbHast pabora (hopMBI IPOBENICHHSI 3aHATUI 0CBOEHHST"
o0yyawiuxcsi, Kypcosasi pador
(mpoekT) (eciu npedycmompeHul)

1 2 3 4

Pa3pean 1. PazBurue
MOHATHSA O YHCJIE

Tema 1.1. PazButue Copep:xanue yueOHOro MaTepuana

TIOHSITHS YUCTIa 1 Bsenenue. Lenbie u
aIMOHAIbHBIC YUCIIA. 2
pall Jlexyus-ouanoe 1
2 [TpuOnmkeHHBIC BEIYUCIICHUS.
KowmmiekcHbie uncia

[IpakTrueckue 3ansATHs: BoinonHenue
apudmeTnyecKkux IeHCTBUN Hall
YHUCJIaMH, COYETasi yCTHBIC U
NnUcbMeHHbIE TpueMbl. Haxoxaenue
MPUOIMKEHHBIX 3HAYCHUI BETMYMH U 2
MOTPEUTHOCTEN BBIUMCICHUN
(a0COIIOTHOM M OTHOCUTENHHOM).
CpaBHEHME YHCTOBBIX BBIPAKEHUM.
Haxoxxnenue ommubok B
peoOpa30BaHUIX U BBIYUCIICHUSX.
CamocrosiTenbHas padboTa
oOyuaromuxcsi: 3aKkperieHne OCHOBHBIX

16
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CIOCO0OB peleHus ypaBHeHHA. Jlokman:

«HernpepbiBHBIE IpOoOU».

Paznea 2.
KopHu, crenenu u
Jiorapu(pmbl

Tema 2.1.
Kopuu, crenenu u
sorapudmpl

Copep:xanue yueOHOro MaTepuana

1 KopHu HatypanpHOH cTeneHu
U3 YUCJIa U UX CBOMCTBA.
Crenenu ¢ palMoHaIbHbIMU
IIOKAa3aTeJsIMHU, UX CBOWCTBA.
Crenenu c 1eHCTBUTEIbHBIMU
nokasarensimu. CBolicTBa
CTEIIEHU C ICUCTBUTEIBHBIM
IIOKA3aTEeJIEM.

Jlexuus

[IpakTrueckue 3ansATHs: Beruucienue u
CpaBHEHHE KOpHEW. BrinmosiHeHue
pacueTroB ¢ pagukanamu. Pemenue
HMPPALMOHATIbHBIX YPABHEHUM.
HaxoxneHne 3Ha4CHHI CTEIICHEH ¢
palMOHAIBHBIMH ITOKA3aTEISIMU.
CpaBuenue creneneil. [IpeoOpazoBanus
BBIPaXXEHUI, COJEPIKALLUX CTEIEHHU.
Pemenue nokazaTenbHBIX YPaBHEHHI.
Pemenue npukiagHeIx 3a1ay.

CamocrosrenbHas pabora
oOyuaroruxcsi: Beimosinenue
WHAWBUAYAJIbHBIX SaI[aHI/II\/’I 10 PCIICHUIO
UppalMOHATIBLHBIX U MTOKA3aTEIbHBIX
YpaBHEHHUI, IO TPE0OPa30BAHUIO
YHUCIIOBBIX U OYKBEHHBIX BBIPAKEHHIH,
COJIEPIKAIIIX PATIKAIIBI.

14

Tema 2.2.
Jlorapudm. Jlorapupm
qHca.
[IpeobpazoBanue

Conepkanrie yaeOHOro MaTepuana

1 OcHoBHOe norapupmugeckoe
TOXAECTBO. JlecATUIHBIC 1
HaTypaJbHbIE JOTapU(PMBI.

Camocmosmenvras paboma
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anredpanvaecKmx
BBIpAXKEHU

2 [IpaBuia aeiicTBuii ¢
norapudpmamu. [lepexon k
HOBOMY OCHOBAHHIO.

3 [IpeobpazoBanue
Jorapu(MUUECKUX BBIPKECHUH.

[IpakTuueckue 3ansatus: HaxoxaeHue
3Ha4YeHu# Jiorapupma 1mo
MPOM3BOJILHOMY OCHOBaHUI0. [lepexon
OT OJTHOTO OCHOBAHMUSI K IPYTOMY.
Brruucnenue u cpaBHeHHE JIOrapu(MoB.
JlorapudmupoBaHue U TOTCHIIUPOBAHUE
BoIpakeHUH. [IpubamxeHHbIC
BBIYMCIICHHS M PEIICHUS TTPUKIIATHBIX
3a1a4. Pemenue norapugmMudaeckux
YpPaBHEHU.

CamocmosmenvHas paboma

CamocrosiTenbHas paboTa
oOyuaromuxcsi: Beraucienue
norapu(MoB, peleHue
JorapuMUUECKUX YpaBHEHUH.

15

Paznea 3.
IIpsimble ¥ 10CKOCTH
B IIPOCTPAHCTBE

Tema 3.1.
[TapannensHOCTH B
MIPOCTPAHCTBE

Copepxanue yueOHOTO MaTepuana

1 B3anMHOe pacnionokeHue 1Byx
IPSIMBIX B IIPOCTPAHCTBE.
[TapamienpsHOCTh IPSIMON U

2 miockocTH. [lapannensHocTs
IIJIOCKOCTEM.

Camocmosmenvnas paboma

[Ipaktnueckue  3anstus:  M3ydeHue
TEOpeEM 0 NapajuIeIbHOCTH B
IIPOCTPAHCTBE.

Camocmosmenvnas pa6oma

CamocTtosTenpHas paborta
oOydJaronuxcs: Brimonaenune
TPEeHUPOBOYHBIX 33JIaHUA TIO TeMe.
Pemenue 3agau.

15
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Tema 3.2.
[TeprieHIUKYISIPHOCTD
B IIPOCTPAHCTBE

Copep:xanne yaeOHOro MaTepuana

1 [TeprieHAMKYASAPHOCTD MPSIMOIL
u mockocty. [leprieHukyssip
2 Y HaKJIOHHAsA. YTOJI MEXIy

IIPSIMOM U TNIOCKOCTBIO.
Yroa Mexay IIOCKOCTSIMHU.
3 JIByrpaHHbIN yroJ.
[lepneHIUKYIAPHOCTD IBYX
IIJIOCKOCTEM.

Camocmosmenvnas paboma

[Ipaktuueckue  3anartusi:  IlpuszHaku
B3aUMHOTO  PACIOJOXEHUS  MPSIMBIX.
Yron wmexnay nOpsaMbIMH. B3aumHoe
pPacCIIOJIOKEHUE MPAMBIX U IUIOCKOCTEH.
[lepnenaukynsip ¥  HaKJIOHHasg K
IJIOCKOCTH. YTOJI MEXAy IpsAMOH U
IJIOCKOCThIO. TeopemMbl O B3aUMHOM
pacloyiOKEHUH TPSMOA M IUIOCKOCTH.
TeopeMa o0 Tpex NEpHEHAMUKYIApaX.
[Ipu3Hakyu ¥ CBOMCTBA NapajlICIbHBIX U
MEepHEHIUKYISIPHBIX IUIOCKOCTEM.
PaccrosiHMe OT TOYKM A0 IUIOCKOCTH, OT
NpAMOM 10 IUIOCKOCTH, PAacCTOSTHUE
MEXIY MJIOCKOCTSIMU, MEXKY
CKPEUIMBAIOIIUMUCS TPSMBIMU, MEXKIY
MPOU3BOJIBHBIMU ¢durypamu B
MIPOCTPAHCTBE.

Camocmosimenvuas pa60ma

CamocTosiTenbHas paborta
o0yJaromuxcs: Brmmonnenue
TPEHUPOBOUYHBIX 3aJaHUM IO  TeEMe.
Joxnan «[TapannensHoe
MIPOEKTUPOBAHHE.

14

Tema 3.3.
I'eomeTpuueckue
npeoOpazoBaHus

MPOCTPAHCTBA

Copep:xanne yueOHOT0 MaTepuana

1 I'eomerpuueckue
npeoOpa3oBaHus
MPOCTPAHCTBA: ApaJICIIbHBIN

Camocmosmenvhas pa60ma
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MEPEHOC, CHMMETPUS
OTHOCHUTEJIBHO IIIIOCKOCTH.
[TapamensHoe
npoekTupoBanue. [lnomans
OPTOTrOHAJILHOM IIPOEKIIUH.
N3obpaxenune
IPOCTPAHCTBEHHBIX (PUTYD.

[Ipaktrueckue 3ansarus: [lapamiensHoe
MIPOEKTUPOBAHUE U €r0 CBOMCTBA.
Teopema o mioiaau OPTOrOHAIBHOU
MIPOEKIIMKM MHOTOYTOJIbHUKA. B3aumuoe
PacCIoJIOKEHUE TPOCTPAHCTBEHHBIX

Camocmosmenvhas paboma

buryp.
Pazpgea 4.
KomOunaropuka
Tema 4.1. Copep:xanue yueOHOro MaTepuana
DNeMEeHThI 1 OcHoBHBIE MOHSATHUSA
KOMOMHATOPUKHU KOMOMHATOPUKHU. 3agaud Ha
MIOACYET YHCJIA PA3MELICHUH,
MEePECTaHOBOK, COUETAHUM.
2 Pemenue 3amau Ha mepebop

BapuaHtoB. dopmymna OuHOMa
HrroToHa. CBolicTBa
OMHOMUHAILHBIX
koa¢dunrentoB. TpeyronpHuk
ITackans.

Camocmosmenvhas paboma

[IpaxkTnueckue 3anarus: Mcropus
pa3BUTHSI KOMOMHATOPUKH, TEOPHH
BEPOSITHOCTEN M CTATUCTUKYU U UX POJIb B
pa3NUYHBIX cepax YeToBeUeCKOn
KU3HeneaTenbHoCTH. [TpaBuma
KoMOuHaTOpuKH. Pemenue
KOMOMHATOPHBIX 3a/1a4. Pa3merienns,
COUYETaHUs U NepeCcTaHOBKU. buHOM
Herorona u tpeyronsHuk [Tackans.

CamocmosmenvHasn paboma
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IIpukitaguble 3a0a4u.

CamocrosrenbHas padora
oOyuatomuxcsi: Pemenue
TPEHUPOBOYHBIX 3aJaHUH 110
KoMOuHaTopuke. POpMyIIbl COUETaHUH,
IIEPECTaHOBOK, Pa3MELICHUM.

16

Pa3pgea 5.
Koopaunartsl u
BEKTOPbI

Tema 5.1.
[IpssmoyronbHas
CUCTEMA KOOpJAUHAT

Copep:xanue yueOHOro MaTepuana

1 [IpsmoyronbHast ~ (mexkapToBa)
cucrema KOOpJAUHAT B
IIPOCTPAHCTBE. dopmyna
paccTosiHUA ~ MEXIy  JABYMS
TOYKaMH. YpaBHEHUS cQephl,
IJIOCKOCTH M IIPSIMOIA.

Jlexyus

[IpakTuyeckue 3ansaTHs: BekTopsl.
[HelictBus ¢ BekTopaMu. /lekapToBa
crcTeMa KOOPJMHAT B IPOCTPAHCTBE.
VYpaBHEeHHE OKPYKHOCTH, CPEpHI,
miockocTu. PaccrosiHue Mexny
TOYKaMH.

CamocrosrenbHas pabora
oOyuaroruxcsi: Beimosinenue
VMHIVBUAYAJIBHBIX 3a/laHUl Ha IEHCTBUSA
¢ BeKTopamu. M3yduenue ypaBHeHHI
OKPY>KHOCTH, c(hepbl, IIIOCKOCTH,
PaCCTOAHHA MCKIAY TOUKAMMU.

15

Tema 5.2.
Bexkropsl

Copep:xanne yueOHOT0 MaTepuana

1 Bektopel. Moayne  BekTOpa.
PaBenctBO BEKTOPOB.
Cnoxenne BEKTOPOB.

YMHOK€EHHE BEKTOpa Ha YUCIIO.
Pasznoxenne BEKTOpa o
2 HAIpaBJICHUSIM. YTOJI MEXIY

Camocmosmenvhas pa60ma
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BCKTOpPA Ha OCb.

Koopannatsr BEKTOpA.
3 CkanspHoe IPOM3BE/ICHUE

BEKTOPOB.

Hcnonb3oBaHue KOOpAMHAT U
4 BEKTOPOB pu peLIeHN

MaTeMaTHYECKUX u

IMPUKJIAOHBIX 3aaa4.

nBymsi  Bektopamu. IIpoexuus

[IpakTuueckue 3anstus: JleicTBus ¢
BEKTOpaMH, 3aJJaHHBIMU KOOPJAUHATAMH.
CkanspHoe mpou3BeIeHue BEKTOPOB.
BexropHoe ypaBHEHUE IPSIMON U
1ockocTH. Mcnonb30BaHne BEKTOPOB
IIPU J1I0Ka3aTeIbCTBE TEOPEM
CTEpEOMETPHH.

Camocmosmenvhas paboma

CamocrosiTenbHas padoTa
oOyuatomuxcs: Mcrnons3oBanue
BEKTOPOB IIPU PELICHUN

CTEpEOMETPUUECKHX 3aJa4. BekTopHoe 15
3aJlaHue MPSMBIX U TUIOCKOCTEN B
ITPOCTPAHCTBE.
Pazpnean 6.
OcHoBBI
TPUTOHOMETPUH
Tema 6.1. Conepxanue yueOHOro MaTepuasa
OCHOBHBIE TTOHSTHSI. 1 Paagnannas mepa yria.
OcHoBHbIE BpamarensHoe ABHKEHHE.
TPUTOHOMETPHUECKHE CuHyc, KOCUHYC, TAHT€HC U
TOXKJIECTBA KOTaHT€HC YHCIa. 2
2 DopMyIIbl TPUBEACHHUS. Jeryua-ouanoe
Dopmyisl ciaoxxeHus. DopMyIsl
yaABoeHUsT DOopMyIIbI
IIOJIOBUHHOTO yIJia.
IIpakTnueckue 3anstus: Pemenue 3agau 2
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Ha MPUMEHEHUE N3YUYEHHBIX (popMyn
TPUTOHOMETPUUECKHUX (QYHKIIHMA.

CamocrosrenbHas pabora
oOyyaromuxcs: 3ay4uBaHue
ONPEIEIICHUN TPUTOHOMETPUYECKHUX
(GYHKLIMH, UX 3HAKOB I10 YETBEPTSIM,
(dhopMyIl U 3HAYCHHI HEKOTOPBIX yIJIOB.

12

Tema 6.2.
[IpeobpaszoBanue
MPOCTEUIIINX
TPUTOHOMETPUUECKHUX
BBIPAYKECHHUIA.
Tpuronomerpuueckue
ypaBHEHUSA U
HEpaBEHCTBA

Copep:xanue yueOHOro MaTepuana

1 [TpeobOpaszoBanue CYMMBI
TPUTOHOMETPHYECKUX (DYHKIHHA
B HPOU3BEICHNE u
NPOU3BEICHUS B CyMMy.
Beipaxxenue

TPUTOHOMETPUYECKHUX (DYHKIIHIA
yepe3 TAHIEHC IIO0JOBUHHOIO

apryMeHTa.

2 [Ipocreiimne
TPUTOHOMETPUUECKHE
YpaBHEHUS. [Ipocreitmme
TPUTOHOMETPUYECKHUE
HEPABCHCTBA.

3 OO6parHble
TPUTOHOMETPHUYECKUE (DYHKIIHH.
Apkcunyc, apKKOCHHYC,
apKTaHTEHC.

Camocmosmenvuas paboma

[TpakTrnyeckue 3ausaTHs: PopMyIbl
CIIO’KEHHUSI, YIBOCHHUS, TIPE0Opa3OBaHKe
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIUH
B npou3sBenenue. [Ipeodbpazopanue
MIPOU3BEICHUS TPUTOHOMETPUUECKUX
¢byskuii B cymmy. [pocreiinime
TPUTOHOMETPUYECKHE YPaBHEHUS U
HepaBeHcTBa. OOpaTHbIe
TPUTOHOMETpUYECKHE (QYHKIIUU:
apKCHUHYC, apKKOCHHYC, apKTaHTeHC.

Camocmosmenvhas pa60ma
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CamocrosrenbHas pabora
oOyuatomuxcs: Pemenne TBopueckux
3ama4

12

Tema 6.3.
Crny4daifHast BeIMYMHA U
€¢ YHCIIOBBIC
XapaKTePUCTHKU

Copep:xanue yueOHOro MaTepuana

1 CrnyuaiiHas 1UCKpeTHas
BEJINYMHA U €€ 3aKOH
pacnpeseneHus.
MaremaTtnueckoe oKuIaHue,
JIMCTIEPCHSL.

Camocmosmenvnas paboma

HpaKTI/I‘leCKI/Ie 3aHATHA: Beruncienne
MATEMATHUYICCKOIoO OXMUIaHUA,
AUCIICPCHUH, CPCAHCTO KBAAPATUIHOI'O
OTKJIOHCHMNA.

Camocmosmenvhas paboma

CamocrosiTenbHas paboTa
oOyuatomuxcsi: Jloxmas:
«TpuroHoMeTpuyecKkue ypaBHEHUs,
MIPUBOJUMBIC K KBaIPATHBIM,
«OIHOPOIHBIE TPUTOHOMETPUUYECKHE
ypaBHEHUA», «BBeaeHne HOBOM

HepeMeHHOﬁ IIpU pCHICHUH KBAaJIPATHOTO

YpaBHEHUSY.

10

Paznea 7.
DOYyHKIUH, UX
CBOlicTBa M rpadpuku

Tema 7.1.
O®ynkuuu. CBolicTBa
¢bynkuuit. O6paTHbIe

byHKIMHA

Copep:xanne yueOHOTo MaTepuana

1 Oynknuu. O61acTh
OIpEEIIEHUS] U MHOXKECTBO
3HaueHul; rpapuk QyHKIUY,
MOCTPOCHHE TPapUKOB
GYHKINNA, 3aTaHHBIX
Pa3IMYHBIMH CIIOCOOaMHU.

2 CaoiicTBa (QyHKIIUH.
MOHOTOHHOCTB, YETHOCTb,
HEYETHOCTb, OTPAHUYEHHOCTb,
NePUOANYHOCTb. [TpoMexyTKkH

Jlexyusi-ouanoe
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BO3pacTaHus U yObIBaHMUSI,
HanOoJIbIIIee M HAUMCHBIIICe
3HAYEeHHUs, TOUKH IKCTPEMyMa.
['paduueckast MHTEpIIPETAIHSL.
[Tpumeps! GyHKIIMOHATBHBIX
3aBUCUMOCTEH B PeabHbBIX
nporeccax u sIBICHUSX.
Apudmerndeckue onepanuu Ha
bynkuusamu. CrnoxxHast QyHKIHS
(xommo3unus). [Tonsitue o
HENPEPBIBHOCTU (YHKITHH.
O6patubie pyHkuuu. O61acTh
omnpeneseHus: u 00JacTh
3HaYeHHI 00paTHON QYHKIIUU.
I'padux oOpaTHOI QyHKIMH.

IIpakTnueckue 3anstus: [Ipumepsr
3aBUCUMOCTEN MEXY IEPEMEHHBIMU B
pEaJIbHBIX MTPOLECCaX U3 CMEXHBIX
mucuuruiaH. Ornpenenenue QyHKIHA.
ITocTpoenue u uteHne rpaguKoB
¢yskuil. MccnenoBanue QyHKIMH.
CBoiicTBa JIMHEWMHOMN, KBaIpaTUYHOM,
KYCOUYHO-JIMHEHHON U 1pOOHO-TUHEIHON

GbyHKIHi.

Tema 7.2.
CreleHHEIC,
IMOKa3aTeIbHBIE,
norapudmuueckue u
TPUTOHOMETPHUCCKHE

byHKIIUU

Coneprxkanne y4eOHOro MaTtepuasia

1

2

Onpenenenus GyHKIMHA, UX
CBOICTBa U rpaduKH.
[TpeoOpa3zoBanus rpadukos.
[TapannensHBIi epeHoc,
CUMMETpPHUS OTHOCUTEJIBHO OCel
KOOPJIWHAT U CHMMETPHS
OTHOCHUTEJIbHO Hayaja
KOOPJAWHAT, CAMMETPHS
OTHOCHTEJIBHO MPSIMOH Y = X.
Pactspxenue u coxatue BIOJIb

Camocmosmenvnas pa60ma
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| OCel KOOpAMHAT.

[IpakTuueckue 3anstus: HernpepoiBHbIE
u nepuoanueckue Gpynxmun. CBoiicTBa u
rpaduky cuHyca, KOCUHYca, TAaHTeHCa U
koTanrenca. OOparHble GYHKIUU U UX
rpaduku. OOpaTHbIC
TPUTOHOMETPUYECKHE ()YHKIIHH.
[IpeobpazoBanus rpaduka GyHKIIUH.
I"apmonmnueckue KoneOaHusl.
[Ipuknanueie 3anayun. [lokazarensHsbie,
Jorapu(pMUUEcKue ypaBHEHUS.
Tpuronomerpuyeckue ypaBHeHHUsS U
HEPaBEHCTBA.

- Camocmosmenvhas paboma

CamocrosrenbHas padora
oOyuatomuxcsi: JJoxmas:
«IToka3zaTenbHble YpaBHEHUS C
napamerpamuy, «Jlorapupmuueckue 12
ypaBHEHHUs C apaMmerpaMny. Pemenue
MOKa3aTeIbHBIX, JOTapH(PMUIECKHUX,
TPUTOHOMETPHUYECKUX YPaBHEHHUH.

Pasnean 8.
MHOrorpaHHUKH 1
KpyIJible TeJa

Tema 8.1. ConeprkaHue yueOHOro MaTepuasa

MHororpaHHuku 1 Bepuunsl, pedpa, rpanu
MHOTOrpaHHukKa. Passeprka.
MHoOrorpasHsi€ yribl.
BrImykiible MHOTOIpaHHUKH.
Teopema Ditnepa.

2 ITpusma. IIpsimMast 1 HaKIOHHAs Camocmosmenvnas paboma
npusma. [IpaBunbHas npusma.
[Mapannenenunen. Ky6.

3 | [upamupa. [IpaBunbHas
nupaMua. Y ceueHHas
nupamuaa. Terpasp.
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4 CummeTtpui B KyoOe, B
napajuielienure/e, B Ipu3Me u
nupamuIe.

5 Ceuenus ky0a, IpU3MBbl U
UPaAMUJIBI.

6 | [IpencraBineHue o MpaBUIBHBIX
MHOTOI'paHHHUKaX (TeTpa’ape,
KyOe, oKTasipe, 1oJIeKa’Ipe U
UKOCAdJIpe).

[IpakTuueckue 3ansaTus: Paznuuneie
BHJIbI MHOTOTPaHHHUKOB. VX
nzo0paxenus. CedyeHus, pa3BepTKH
MHOTOIpaHHUKOB. [1nomanp
MMOBEPXHOCTH.

Camocmosmenvnas paboma

CamocrosiTenbpHas paboTa
obyuaromuxcs: Joknan «IIpaBunbHble u
MIOJTYTIPABUIILHBIE MHOTOTPAHHUKI.
Perienue TpeHUPOBOUYHBIX 3a/1a4 Ha
BBIYUCIICHHE YJIIEMEHTOB
MHOTOI'PaHHHUKOB U TIOCTPOEHUE
CEYCHMI.

12

Tema 8.2. Conepxanue yueOHOro MaTepuasa
Tena u moBepxHOCTH 1 [unuHap v KOHYC. Y CEeUeHHBIN
BpallleHUs KoHyc. OCHOBaHU€, BBICOTA,
OOKOBast MOBEPXHOCTb,
gggszﬁ?fllz’;g Ii?;fpma' Ocespie ) Camocmosmenvras paboma
napajelibHble OCHOBAHUIO.
2 | llap u cdepa, ux ceycHwUs.
KacaTenpHast m0cKoCTh K cdepe.
[TpakTrueckue 3ansTus: Buabl
CUMMETpPUI B TIPOCTPAHCTBE. Camocmosmenvuas paboma
CumMeTpus Ten BpalleHus 1 i
MHOTOI'PaHHHUKOB.
Tema 8.3. Copep:xanne yueOHOTo MaTepuana -
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H3smepenus B
reoMeTpUU

1 | OOGbem u ero usMepeHue.
Nurerpanbhas popmysa oobema.
®opmyiel 00beMa Kyoa,
IPSIMOYTOJIBHOTO
napaiesienuesa, pu3Mbl,
LWINHApA.

2 | ®opmyIbl 00beMa MUPAMUABI U
KoHyca. PopMyIibl 10N
IIOBEPXHOCTEH LUIIUHPA U
koHyca. @opmyisl 00beMa 1apa

OTHoOIlLIEHH IJIOLIaIeN
MMOBEPXHOCTEH U 00HEMOB
MOJOOHBIX TE.

u ttoniaau cdepsel. [Togodue te.

CamocmosmenvHas paboma

[IpakTrueckue 3aHATHs: Bpruncienne
IoImazae 1 0GbeMoB.

Camocmosmenvuas paboma

CamocrosrenbHas pabora
oOyuatomuxcs: JJoxnan: «Konnueckue
CCUCHUA U UX ITPUMCHCHUC B TCXHUKC)).
N3zyuenne popmyn 00beMOB U
TUTOIIAICH TOBEPXHOCTH, PEIICHHE
TPEHHUPOBOYHBIX 3a/1a4.

10

Pa3nen 9.
Hauana
MATEMATHYECKOI0
aHaJIHu3a

Tema 9.1.
TTocnenoBarensHOCTH

Conepikanue ya4eOHOro MaTepuana

1 CnocoOsl 3a/1aHus ¥ CBOICTBA

[TonsTue o npenene
ITOCJIEI0BATEIBbHOCTH.
CymecTBoBaHue npezaena
MOHOTOHHOW OIPAaHUYEHHON
II0CJIEI0BATEIBHOCTH.

2 | CymmupoBanue

YHUCIOBBIX HOCHGHOB&TGHBHOCTeﬁ.

Jlexyusi ¢ 3anaanuposanHbiMu
owubKamu (eKyus-npoeoxayus)
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MOCJIEOBATCIBHOCTEH.
beckoneuno yoOpIBaroriast
reoMeTpuyecKas Iporpeccus 1 ee
cymMa.

IIpaxTrueckue 3anarus: Yucnosas
[10CJIEI0BATENbHOCTb, CIIOCOOBI €€
3a/1aHMs], BBIYUCIICHUS YICHOB
nocienosarenbHocTu. [penen
IIOCJIE0BATENBHOCTH. beCKkOHEUHO
yOBbIBaroI1asi reoMeTprudecKast
IIPOrpeccust.

CamocrosTenpHas padbora
oOyJaromuxcs: 3ayanBaHue
onpeaeneHui. Boinmosnenue
TPEHUPOBOYHBIX 3aIAHUN

14

Tema 9.2.
[IpousBogHas

Copep:xanue yueOHOro MaTepuana

1 | [lonsTHe o npon3BOAHON
(byHKLNH, €e TeOMETPUUYECKUH U
¢busnveckuii CMBICI. YpaBHEHUE
KacaTeJIbHOU K TpaduKy
GyHKIUH.

2 | [Ipon3BosiHBIE CYMMBI, Pa3HOCTH,
MIPOU3BE/ICHNUS, YACTHBIE.
IIpon3BoiHBIE OCHOBHBIX
3JIEMEHTapHbBIX (PYHKLINH.
IIpuMeHeHne MpOU3BOJHON K

3 | uccrenoBaHuio QyHKIUH 1
MOCTPOEHHIO IPa(hUKOB.
[IpousBoHbIe 0OpaTHOM
(GYHKIMN 1 KOMIO3UIIUN
GbyHKIIH.

Bropas npousBonHas, ee

4 | reomeTpudeckuii U GpusnuecKuit
cMbIci. HaxoxkaeHue ckopocTu
IUIs TIpoliecca, 3aJaHHOTO

Camocmosimenvuas pa6oma
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¢dbopmyoit u rpaduKoMm.

IIpaxkTrueckue 3ausarus: [Ipoussonnas:
MEXaHUYECKUH U T€OMETPUYECKUI
CMBICJI TIPOU3BOJHOMN. Y paBHEHUE
KacaTenbHOU B 001eM Buze. [Ipasuna u
bopmynsl nudhepeHTupoBaHus,
TabJIUIA IPOU3BOIHBIX 3JIEMEHTAPHBIX
¢bynkuuii. MccnenoBanue GpyHKIuM ¢
IIOMOILbIO TpoU3BOAHON. HaxoxieHne
HanOOJIBIIETO, HANMEHBILETO 3HAYECHHS
U 3KCTpEeMaJIbHbIX 3HAYEHUH QYHKIUH.

Camocmosamenvhas pa60ma

CamocrosiTenbpHas paboTa
obyuaromuxcs: MccnenoBanue GyHKImii
U TIOCTpOCHHUE IpadyKa ¢ ITOMOIIBIO
npousBogHON. HaxoxneHnue
HAMJIY4YIIEro PeeHNs B IPUKJIATHBIX
3ajayax.

12

Tema 9.3.
ITepBooGpa3nas u
uHTterpai. [Ipumenenue
UHTErpana

Coneprxanue yueOHOTO MaTepuasa

1 | [IpumeHeHwue ONpeACIIEHHOTO
WHTETpaia i1 HaXOXKACHUS
IUIOIIAY KPUBOJIMHEHHON
Tpaneunu. Popmyna HeroToHa-
JleliOHMIA.

2 | [Ipumepsl npuMeHEHUS
WHTEerpana B pusmke u
TEOMETPHH.

Camocmosmenvuas paboma

[IpakTrueckue 3anstus: Materpan u
nepBooOpasHas. Teopema HproroHa-
Jleitbnumna. [Ipumenenne naTerpana K
BBIUUCIICHUIO (PU3UUECKUX BEITHYUH U
ITIOIIAAEH.

Camocmosmenvuas paboma

CamocrosiTenpHas padbora
oOyuaromuxcs: TpeHupoBoyHas pabora
10 BBIYUCIICHUIO OPEIeIICHHBIX

12
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WHTETPAJIIOB U UX MPUMEHEHUE.
Paznen 10.
DJIeMeHThI TeOPUH
BEPOATHOCTEH U
MaTeMaTU4YeCKOM
CTATHCTHKH
Tema 10.1. Copep:xanue yueOHOro MaTepuana
DJIEMEHTHI TEOPUU 1 | CoObITHE, BEpOSATHOCTH COOBITHS,
BEPOSTHOCTEH CII0)KEHHE U YMHOXXECHHE
BEPOSITHOCTEM.
2 | IlonsaTHE O HE3aBUCUMOCTH
coObITHi. JIMcKpeTHas cirydaiiHas 5 Jlexyus ¢ pasGopont Konkpemmupix
BEJIMYMHA, 3aKOH €€ cumyayuii 1
pacrpeeneHus.
3 | YucnoBble XapaKTepUCTUKU
JIUCKPETHOM CIy4aiHOMN
BenmnunHbL. [IoHSTHE O 3aKOHE
OOJIBIIIMX YHCEIL.
[Ipaktrueckue 3anarus: Knaccuueckoe
onpe/ieJIeHue BEPOSITHOCTH, CBOMCTBA
BEpPOSITHOCTEH, TEOpEMA O CyMMe - Camocmosmenvras paboma
BEpPOSATHOCTEN. Brruncnenue
BeposTHocTel. [Ipukinanneie 3anaun.
CamocrosiTenbHas paboTa
obyuaromuxcs: Jlokmam: «Cxema 12
MTOBTOPHBIX HCTIbITaHU bepHymmmy
Tema 10.2. Copepxanne yaeOHOT0 MaTepuaa
ODJ1eMEHTHI 1 | [IpencraBieHue qaHHBIX
MaTeMaTU4eCKOu (Tabnuipl, UarpaMMmel, rpaduKy),
CTAaTHCTUKH reHepalibHasi COBOKYITHOCTb,
BhIOOpKa, CpeHee i Camocmosmenvras paboma
apudmeTnyeckoe, MearaHa.
TToustue o 3amauax
MaTeMaTU4YeCKOM CTaTUCTUKH.
2 | Pemenue mpakTHYECKUX 3a/1a4 C
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MIPUMEHEHUEM BEPOSITHOCTHBIX
METO/IOB.

[IpaxkTrueckue 3ausarus: [IpencraBinenue
YMCJIOBBIX NaHHBIX. [Ipukiagusie
3aJ1a4H.

CamocmosmenvHas paboma

CamocrosTenbHas paboTa
oOyyaromuxcs: 3ay4rBaHNuEe HOBBIX
MOHATUH U TIpaBwL. Pemenue
TPEHUPOBOYHEBIX 33134

14

Pazpen 11.
YpaBHeHus u
HepaBeHCTBa

Tema 11.1.
YpaBHEHUS U CUCTEMBI
ypaBHEHUU

Cojneprkanue ya4eOHOro MaTepuaia

1 | PanmonanpHEIE,
UppalMOHANILHBIE,
MIOKa3aTeJIbHbIE U
TPUTOHOMETPHUECKHUE YPABHEHUS
U CHCTEMBI. PABHOCHIIBHOCTH
YpaBHEHUM, HEPABEHCTB, CHCTEM.
OCHOBHBIC TIPUEMBI X PEIICHUS
2 | (pa3nokeHHe HA MHOXHUTEIH,
BBEJICHIE HOBBIX HEM3BECTHBIX,
MOJICTAHOBKA, rpaUUecKuii
METOI).

Camocmosmenvuas paboma

IIpakTnueckue 3ansatus: Kopau
ypaBHEHUI. PaBHOCHUIIBHOCTD
ypaBHeHHi. [IpeoGpa3oBanue
ypaBHeHUI. OCHOBHbIE IPUEMBI
pelieHns ypaBHeHui. Pemenne cucrem
YpaBHEHU.

Camocmosmenvhas pa60ma

CamocrosiTenbHas paboTa
oOyuaroruxcsi: TpeHupoBodHas paboTa
0 PEIICHHUIO YPaBHEHU Pa3IMUYHBIMU
CIIOCO0aMH.

10

Tema 11.2.

Copnep)kanue y4eOHOrO MaTepHaia

Camocmosmenvhas pa6oma
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HepasencrBa

1 | PanmonanbHbIE,
HppaliOHAIIbHBIC, TTOKA3aTeIIbHBIC
Y TPUTOHOMETPUUICCKUE
HepaBeHcTBa. OCHOBHBIC ITPHUEMBI
WX PEIICHHUS.

[IpakTuueckue 3ansaTus: Pemenne
HEPABEHCTB.

CamocmosmenvHas paboma

CamocrosTenbHas paboTa
oOyuatomuxcsi: Pemenue
palnroHATBHBIX, UPPAIMOHATIBHBIX,
IOKa3aTCJIbHBIX HCPABCHCTB.

10

Tema 11.3.
Hcnons3oBanue
CBOWCTB U I'pa)uKOB
(YHKINY TIpU peIIeHUuN
YPaBHEHUH U
HEPABEHCTB

Conepkanue yueOHOro MaTepuasa

1 | Meton uHTEpBAIOB.
N300paxeHue Ha KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUI
YPaBHEHHUI U HEPABEHCTB C IBYMS
MNEPECMCHHBIMU U UX CUCTCM.

Camocmosmenvuas paboma

[IpaxTrueckue 3anatus: Mcnons3oBanue
CBOWCTB M IrpauKOB QYHKLUH U1
peleHs ypaBHEHHI U HEPABEHCTB.

Camocmosmenvuas paboma

CamocrositensHas paboTta
oOyuaromuxcs: Pemenne ypaBHeHU u
HEPaBEHCTB C MCIIOJIb30BaHNEM CBOICTB

1 rpaduKoB (HYHKIIHH.

14

Tema 11.4.
[Ipuxnagueie 3a1aun

Conepxanue yueOHOro MaTepuasa

1 | IlpumeHeHue MaTeMaTUYECKUX
METOJOB ISl PEILICHUS
CoJiepKaTeNIbHbIX 3a/1a4 U3
pa3IMYHBIX 00JacTel HAyKH U
MPaKTUKU.

2 | MuTeprperanus pe3ynbraTta, yaer
peanbHbIX OTPAHNYCHUH.

Camocmosmenvhas pa6oma

[IpakTrueckue 3ansatus: Pemenne
COZIEpKATENIbHBIX 33714 C
HUCIIOJIL30BAaHUEM MaTEMaTUUECKUX

Camocmosmenvuas paboma
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METOJIOB.
CamocrosTenbHas paboTa
obyuatomuxcsi: Jloxnan: «MccnenoBanue 12
HEPAaBEHCTB C MAPAMETPOM.

26 — ayAMTOpHBIE,

298 -
CaMOCTOSITeIIbHAS
pabora.

Bcero:

[TocnenoBarenbHOE TEMaTUYECKOE INIAHUPOBAHKE COAEP KaHUs pabodel IporpaMMbl JUCLMILIMHBL, KaJleHJapHble 00bEeMBbI, BUbI 3aHATHH, (POPMBbI
OpTaHU3aIMH CAMOCTOSATEIbHON PabOThI TaKKe KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTrndeckoM rutane ([Ipunoxenne Ne 1)

na xapakmepucmuku ypo8Hs 0C80eHUs Y4eOH020 Mamepuaia UCnoab3yIOmcs cledyrouue 0003HaYeHUs.:

1. — o3naxkomumenvHblil (V3HABAHUE paHee U3YUEHHBIX 00bEKMO8, CEOUCMS),

2. — penpoOyKmuGHblil (8bINOIHEHUE OesIMENbHOCMU RO 00PA3YY, UHCMPYKYUU UIU NOO PYKOBOOCEOM,);

3. — nPOOYKMuUEHbll (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINOJIHEHUE 0esmMelbHOCMU, peuleHue NPOoOIeMHbIX 3a0ay).

Kax npaeuno, «1» cmasumcs manpomue memovl, 8bIHOCUMOU HA JIEKYUOHHOE 3ausamue, «2»-«3» - CMasumcs Hanpomug mem, 6bIHOCUMbBIX HA

npakmu4ecKue 3anHaAmus
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3. ®OHJ OHEHOYHBIX CPEACTB, V1A IIPOBEJEHUS TEKYIIEI'O KOHTPOJISI U
IMPOMEXYTOYHOU ATTECTAIIUN OBYUYAIOIIIUXCA ITO JUCIUITJIMHE

®onx oneHouyHbIx cpeactB (mamee — DPOC) - KOMIUIGKT METOAMYECKHX M KOHTPOIBHBIX
MaTEepUajIOB, UCIIOJIb3YEMbIX MPHU MPOBEIACHUH TEKYIIETO KOHTPOJISI OCBOCHHS PE3YJIbTaTOB OOyUCHUS U
npomexxyrounoit arrectanuu (I[Tpunoxenue Ne 2).

TunoBble KOHTPOJBHBIC OILEHOYHBIC CPEJCTBA, HEOOXOMWMMBIC IJis OLCHKH 3HAHWUW, YMEHHH,
HABBIKOB U ONBITA JEATEIBHOCTH, XapaKTEPU3YIOLUX 3Tarbl (OPMUPOBAHUS KOMIIETEHIMI B Mpoliecce
OCBOCHUSI 00pa30BATENBHOW MPOTrPAMMBI M METOJWYECKUE MATEePHAIIbI, OMPEICIISIONINE MPOIETYPhI
OLICHUBAaHWs 3HAHWUW, YMEHUW, HABBIKOB U OIbITA JCSATEIbHOCTH, XapaKTEPU3YIOIIMUX 3Tallbl
(dbopMUpOBaHUS KOMITETEHITNI npeacTaBieHsl B [Ipunoxkenun Ne 2.

4. YCJIOBUMS PEAJIM3ALIIMU JUCIIAITJIMHBI

4.1. Tpe6oBaHHMSI K MUHUMAJIbHOMY MaTepPUAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

KaGuner Ne201/2 — 30,5 (r. Ya, yi. ['yokuna, x. 10, mutep B)
Mynstumeauna-npoextop Epson EMP-S42

Hoyt6yk Acer Extenca 5620

JHocka — 1 .

Cron — 1 mwr.

Cryn — 1 wr.

YdeHnudeckas mapTa TpexmectHas — 9 mir.

Tpubyna — 1 wr.

KaGuuer Ne501 — 94,8 (r. Yda, yn. K. Mapkca, . 3, xopn. 4 (pakyiabTeT MaTeMaTUKH W
MH(POPMAITMOHHBIX TEXHOJIOTHA))

[epconanbHbIi KoMIL. 1 cucTeMHbIN 010K /Core 15-4460(3.2)/CIGABAYTE GV-N710D3-1GL/4Gb

ITpesentep Logitech Wireless Presenter R400 (210134000003592)

[IpoexTop Sony VPL-DX270

Dkpan pyunoit ViewScreen Lotus 244x183 WLO-4304

Hocka — 1 .

Cron — 1 mr.

Cryn — 1 wr.

Yyenunueckas napta AsyxmectHas — 60 mir.

Tpubyna — 1 wr.

120 nmocaio4HBIX MECT

Kabuuer Ne502 — 108,6M% (. VYoa, yn. K. Mapkca, 1. 3, kopn. 4 (paxkynbTeT MareMaTHKH U
MH(OPMALIMOHHBIX TEXHOJIOTHUI))

Jocka — 1 .

Cron — 1 mr.

Cryn — 1 wr.

VYyenuueckas napra AByxMecTHas — 58 miT.

Tpubyna — 1 mrt.

117 mocago4YHBIX MECT

KaGuner Ne503 — 43,2 (r. Yda, yn. K. Mapxkca, . 3, xopn. 4 (pakyabTeT MaTeMaTUKH W
MH(OPMAIIMOHHBIX TEXHOJIOTHIN))

Hocka — 1 .

Cron — 1 mir.

Cryn — 1 mwr.

Yyenuueckas nmapta AByXMecTHas — 25 mIT.

Tpubyna — 1 mrT.
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51 mocamouHoO€e MECTO

KaGuner Ne515 — 67,3 (r. Yda, yn. K. Mapkca, . 3, xopn. 4 (pakyabTeT MaTeMaTUKH W

MH(OPMAIIMOHHBIX TEXHOJIOTHH))

Hocka — 1 mr.

Cron — 1 mr.

Cryn — 1 wr.

VYyenuueckas napra AByxMectHas — 48 mir.
Tpubyna — 1 mr.

96 mocagOYHBIX MECT

4.2. YueOHo-MeTOANYeCKOE U HH(OPMAIHOHHOE o0ecnieyeHHe JUCHUIINHBI (MO1YJ151)
42.1. TlepeyeHb OCHOBHOW M /JIONOJHHUTEIbHOH Yy4eOHOIi JMTEepaTypbl, HeOOXOAMMOH JIA
OCBOEHUS TUCHMILIMHBI (MOIYJIs1)

OcHoBHasi yueOHasi IuTEepaTypa:
1. boromonog, H.B. Anre6pa u Hauana ananmsa : yue6.nmocooue ais CI1O / H.B. boromosnos.

— Mockaa : FOpaiit, 2017. — 200 c.

2. boromoinoB, H.B. I'eometpus : yue6.mocodue mis CIIO / H.B. BoromonoB. — Mocksa :
HOpaiit, 2017. — 92 c.

3. Cenmpix, N.}O. Marematuka : y4eObnuk u mnpaktukym st CIIO / W.IO. Cenpix, 1O.B.
I'pebenmukoB, A.IO. IlleBeneB. — MockBa : HW3zmarensctBo IOpaiit, 2019. — 443 c. -
[DnexTponnslit pecypce]. - URL: biblio-online.ru.

JlonoiHUTeIbHAS yueOHAasl JJUTepaTypa:

1. boromonos, H.B. Matemaruka. 3anaun ¢ pemeHusMu B 2 4. Yacts 1 : yyeb.mocobue st
CIIO / H.B. boromonoB. — 2-e u3n., uchp. u gomn. — Mocksa : M3garensctBo FOpaiit, 2019. — 439
¢. - [Dnextponnsiii pecypc]. - URL: biblio-online.ru.

2. TlaBmouenko, FO.B. Maremaruka : yaeOnuk u npaktukym s CI1O / FO.B. ITaBmtouenko,
X.H.llamens ; PYIH .— 4-e u3n., mepepad. u qorm. — Mocksa : FOpaiir, 2016. — 238 c.

4.2.2. IlepevyeHb pecypcoB HHGOPMALMOHHO-TEJEKOMMYHMKALMOHHOI ceTn « AHTepHeT»
(nanee — cerb «MAHTEpPHET»), HEOOXOAUMBIX /IJIS OCBOCHH S JUCHUIIJIMHBI (MO1YJIs1)

Ne HaumeHnoBaHue 3/IeKTPOHHOH OMOJIHOTEYHOH CHCTEMbI

DnektponHas 6ubaroreunas cucrema bamlyY www.bashlib.ru

DnekTpoHHas 6ubnnoTeunas cucrema «29b baml 'V https://elib.bashedu.ru/

OnekTpoHHass OuONIMOTEYHass cHCTeMa «YHUBEpPCUTETCKass OuOInoTeKa OHIIAlH»

https://biblioclub.ru/

DnexkTpoHHas OnbIuoTeuHas cucremMa nznarenascrsa «tOpaiT» https://urait.ru/

DnekTpoHHas OUOIMOTEUHAs cucTeMa u3aarenbeTa «Jlanby https://e.lanbook.com/

OnektponHbld  karamor  bubmmorexkm — baml'Y http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

b/1 neproanueckux u3ganuii Ha mwiathopme EastView https://dlib.eastview.com/

Hayunast snekrponnas OubOmmoreka — https://www.elibrary.ru/defaultx.asp (moctyn x
HIICKTPOHHBIM Hay4YHBIM XypHanam) — https://elibrary.ru

Ne Anpec (URL)
www.intuit.ru:Marematuka — WHTepHeT — YHUBepcHTET HWH(POPMAIMOHHBIX TEXHOJOTHH —
1. | nucranmonHoe oOpa3oBaHME: MaTeMaThKa [DJIeKTpOHHBIM pecypc|. — Pexum pocryma: -
CBOOOTHBIHM
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http://www.mathnet.ru — OGmepoccuiickuii MaTeMaTHYSCKHUi mopTai [DIeKTpOHHBIN pecypc]. —
2. | Pexxum gocryma: - cCBOOOIHBIN.

4.3.3. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTH, MCIO0JIb3yEeMbIX MPH OCYIIECTBJIEHUH
00pa30BaTeIbHOIO Mpolecca Mo JUCHUIIHHE, BKIOYAs NepedyeHb NPOrPaMMHOro odecneyeHus u
HH(OPMALMOHHBIX CHIPABOYHBIX CHCTEM (IIPU HEOOXOAUMOCTH)

HaumenoBaHmue NMporpaMmMHoOro o0ecrneyeHus

Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013 r.
JIunensuun — 6eccpoyHble
Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JIunien3uu — 6eccpoyHbIe

Cucrema 1nentpanu3oBanHoro tecrupoBanus baml'V (Moodle). GNU General Public Li cense
Version 3, 29 June 2007

5. UHBIE CBEJIEHUS N (MJIN) MATEPHUAJIBI

5.1. [lepeuens 00pa3oBaTeJbLHBIX TEXHOJIOTHIl, HCTIOJIb3YeMbIX MIPH OCYIIECTBJIECHUHU
0o0pa3oBaTe/IbHOIO NMpouecca Mo AMCHUIIHHE

AKTHBHbIE H MHTEPAKTUBHbIE GOPMbI IPOBeIeHNUS 3AHATHI

AKTUBHBIE U WHTEpaKTUBHbIC (OPMBI IPOBEACHUS 3aHATUI pean3yroTCsl MPU MOATOTOBKE IO
nporpaMMaM — CpPeAHEro NpOQecCHOHATBHOrO O00pa3oBaHMA MW MPENnojarailoT o0ydeHue B
coTpyaHudectBe. Bce ywacTHukuM o00pa3zoBaTenbHOro mpouecca (mpenojaBaTreilb U CTYAEHTHI)
B3aMMOJICHCTBYIOT IPYr C Ipyrom, OOMEHHBAIOTCS HH(OpMAIMeld, COBMECTHO pPEUIal0T MpOOIEeMBl,
MOJICJIUPYIOT CUTYalluu B aTMOc(epe 1eI0BOro COTPYAHUYECTBA, ONTUMAIBHOMN /17151 BBIPAOOTKU HaBBIKOB
1 KadecTB Oyaymiero npogdeccruoHana.

OCHOBHBIE IPEUMYIIECTBA AKTUBHBIX U MHTEPAKTUBHBIX (POPM IIPOBEIECHUS 3aHITUI:

- aKTUBU3AIMS I03HABATEIHHON U MBICITUTEIBHON eI TETHbHOCTH CTY/ICHTOB;

- YCBOEHHE CTYACHTaMH y4eOHOro Marepuaia B KayecTBE aKTUBHBIX YYACTHUKOB;

- pa3BUTHE HaBBIKOB pe()ICKCHHU, aHATH3a U KPUTUIECKOTO MBIIIIICHHUS;

- yCUJIEHHE MOTUBAIMU K U3YYEHHIO TUCIMITIIMHBI U O0YUYEHHUIO B LIEJIOM;

- CO3/1aHue ONaroNpHUATHONW aTMOC(Ephl Ha 3aHITHH;

- pa3BUTHE KOMMYHHKATUBHBIX KOMIIETCHIIUN Y CTY/I€HTOB;

- pa3BUTHE HaBBIKOB BIIAJICHUS COBPEMEHHBIMH TEXHHUYECKUMH CPEICTBAMH W TEXHOJIOTHSAMHU
00paboTKu MHpOpMaIUHY;

- (opMupoBaHHEe W pa3BUTHE CIIOCOOHOCTH CaMOCTOSATENBHO HAXOJUTh HWH(POPMAIHI0 U
OIIpeIeNIATh YPOBEHb €€ JOCTOBEPHOCTH;

- UCHOJb30BaHUE DJJEKTPOHHBIX (opmM, oOecrneunBarOUX YETKOE YIpaBICHHE Y4eOHBIM
MPOILIECCOM, TOBBIIIEHHE O0BEKTUBHOCTH OLICHKH PE3YJIbTaTOB 00YyUEHHSI CTYICHTOB;

- MpUOIMKEeHNE Y4eOHOT0 MpoIecca K yCIOBUIM Oyayiien mpopecCuOHaAIbHOM IeITeTbHOCTH.

AKTUBHBIE M HWHTEpaKTHBHbIE ()OPMBI Y4YEOHBIX 3aHATUH MOTYT OBITh HCIOJB30BaHbl IMPHU
MIPOBEICHUU JIEKIIUH, MPaKTUYECKUX M JA0OpAaTOPHBIX 3aHSATHH, BBHIMOJHEHHUH KYPCOBBIX IPOEKTOB
(paboT), mpu NMPOXOKAECHUH MPAKTUKH U APYTUX BUJIAX YUCOHBIX 3aHATHH.

Hcnonp30BaHNe aKTUBHBIX U MHTEPAKTUBHBIX (HOPM YUEOHBIX 3aHSATHU TO3BOJISET OCYIMIECTBISTh
OLIEHKY YCBOGHHBIX 3HaHUH, CHOPMHPOBAHHOCTH YMEHUH M HAaBBIKOB, KOMIIETEHLIMH B pamKax
MPOIETyPBl TEKYIIETO KOHTPOJS 10 JAUCIHUILTHHE (MEKIUCIUTUTMHAPHOMY KypCy, TPoheCCHOHATLHOMY
MOJTYJIIO), TPAKTHKE.

AKTHBHBIE U UHTEPAKTHUBHBIE (POPMBI YUEOHBIX 3aHITUN peaTU3yIOTCS MPEroaaBaTeIeM COrIacHO
paboueii mporpamme yueOHON TUCHMITIMHBI (IPOPECCHOHATBHOIO MOAYJISA) HITU IIPOTPaMMe MPAKTHKH.

WHTepakTHBHAS JEKIUS MOXKET MTPOBOIUTHCS B PA3IMYHBIX (OopMax.

49


http://www.mathnet.ru/

[Ipo6nemuas nekuwms. IlpernoxaBarens B Havajge U MO XOAY H3JIOKEHHUS y4yeOHOro maTepuana
co3/laeT MpOOJIEMHBIE CHUTyallid M BOBJICKAECT CTYIEHTOB B WX aHanmu3. Paspemnas mpoTHBOpedws,
3aJI0’)KEHHBbIE B MPOOJEMHBIX CUTYalUAX, 00ydaeMble CaMOCTOSTEIbHO MOTYT NMPUNTH K TEM BBIBOJAM,
KOTOpBIE MpernoaBaTellb JOHKEH COOOIIUTh B KAUeCTBE HOBBIX 3HAHUHU.

Jlexuusi ¢ 3amIaHUPOBAHHBIMHM OHIMOKamu (JeKuus-mpoBokanus). Ilocine OObBSBIEHHUS TEMbI
JIEKIIMU TPENoJaBaTeNib COOOMIAeT, YTO B HEH OymeT CAelaHo OMpeAesieHHOE KOJMYECTBO OIIMOOK
Pa3IMYHOTO THIIA: COJAEpPKATENIbHBIC, METOUYECKHUE, MOBeAeHYeCKUE U T. . CTYJEHTHI B KOHILIE JIEKIIHUH
JIOJKHBI HA3BaTh OIIUOKHU.

Jlexuus-Buzyanuzanus. B 1aHHOM THIE JIeKIMM Tepefada IpenojaBaresieM HHPOpMaIuu
CTYJICHTaM CONPOBOXIACTCS MOKA30M Pa3IUYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHYECKHUX CXEM, OTOPHBIX
KOHCIIEKTOB, JuarpaMMm W T. 1. ¢ nomombio TCO m DOBM (cnaiael, BUIEO3aIlMCh, JHUCILICH,
MHTEPAaKTUBHASI IOCKA U T. 11.).

Jlexuus-guanor u nekuus-guckyccus. CopepxaHue IOAAETCS 4Yepe3 CEpHUI0 BOIPOCOB, Ha
KOTOPbIE CTYJICHTHI JI0JHKHBI OTBEYATh HEMOCPEICTBEHHO B X0/1€ JICKIIUH.

Jlexuuss ¢ pa300OpoM KOHKPETHBIX CHUTyaluil 1mo ¢opMe OpraHu3alyu I0X0Ka Ha JIEKIHIO-
JUCKYCCHUI0, B KOTOPOM BOIPOCHI JUIsi OOCYKJICHUS 3aMEHEHbI KOHKPETHOW CHUTyallueH, mpeasiaraeMoi
oOyuarolumMmcs IJisl aHalli3a B YCTHOM WM NMUChbMeHHOM (opme. OOCyxaeHne KOHKPETHOW CUTYyalluu
MOXET CIYXKUTh [MPEIOJAUENd K JAIbHEHIIEH TPAaJIULMOHHOM JIEKUMA M HCHOJIb30BATHCSA A
aKLIEHTUPOBAHUSI BHUMaHUS ayJUTOPHH Ha U3y4aeMOM MaTepHale.

JucKyccusi — 3TO IMyOJIMYHOE OOCYKIIEHHWE WM CBOOOJHBIN BepOanbHBIH OOMEH 3HAHHSIMH,
CYXJCHUSIMH, HJIEIMU WU MHEHHUSMHU MO TOBOAY KakKOro-inbo CIOPHOro Borpoca, mpobiemsl. Ee
CYILIECTBEHHBIMU Y€PTaMU SBJISIIOTCS COUYETAaHUE B3aUMOJIOIOHSIIONIETO JUajiora U 00CyXIAEHUs-CIIopa,
CTOJIKHOBEHHE PA3TUYHbBIX TOUEK 3PEHUSs, ITO3UILIUH.

Bo3MmoxxHOCTH METOAA IPYIIIOBOM AUCKYCCHUU:

- YYaCTHUKM JHUCKYCCMU C Pa3HBIX CTOPOH MOTYT YBUIECTh MpPOOJIEMY, COMOCTaBIIssA
MIPOTUBOIIOJIOKHBIE TTO3UIINH;

- YTOYHSIIOTCA B3aUMHBIC MO3UIIMU, YTO, YMEHBIIAET CONPOTUBJICHHE BOCHPUSITHIO HOBOM
nH(pOpMAIIHH;

- B MpoOIIecCe OTKPBITHIX BBICKA3bIBAaHMIl YCTPAaHSETCS SMOLMOHANbHAS MPEAB3ATOCTh B OIECHKE
MO3UIIMH MTAPTHEPOB M TEM CAMBIM HUBEIIUPYIOTCS CKPBIThIC KOH(MIUKTHI;

- BbIpa0aThIBa€TCs TPYIIIOBOE PEUICHHE CO CTaTyCOM IPYNIIOBOM HOPMBIL;

- MOXXHO HCIOJIb30BaTh MEXaHU3Mbl BO3JIOKCHHUS W TPUHSATHS OTBETCTBEHHOCTH, YBEJIWYUBAS
BKJIFOYEHHOCTh YYaCTHUKOB JTUCKYCCUHU B MOCJIEAYIONIYIO PEATN3alUI0 TPYNIOBBIX PEIICHUN;

- YIOBIIETBOPSIETCS TOTPEOHOCTh YYACTHUKOB JUCKYCCHUU B MPU3HAHUHM U YBAXKEHUU, €CIM OHHU
MPOSBUIM CBOIO KOMIIETEHTHOCTh, M TEM CaMbIM TMOBBIMAETCS A(P(GEKTUBHOCTh HUX OTIHAuYd U
3aMHTEPECOBAHHOCTD B PEIICHUH TPYNIIOBON 3a/1a4H.

OcHoBHbIe (YHKITUH MPENO/IaBaTeNsl IPU MPOBEACHUH JTUCKYCCUU:

- popmynupyeT npobiieMy U TEMY TUCKYCCHH, aeT UX pabovre ONpeaesICHHUS;

- Cco3MaeT HEOOXOIMMYI0O MOTHBAIIMIO, IMOKA3bIBAET 3HAUYMMOCTH MPOOJIEMBI ISl YYaCTHUKOB
JMCKYCCUH, BBIJIETSIET B HEW HEPEIICHHBbICE M MPOTHBOPEUMBBIE MOMEHTBHI, OIPEACNISICT OKHIaeMbIi
pe3ynbTart;

- co3/1aeT JoOpoKeNnaTeIbHYI0 aTMOChEpy;

- (hopmynupyeT BMecTe ¢ y4aCTHUKaMU MpaBUiia BeIeHUS JUCKYCCUU;

- TOOWBAETCSl OJTHO3HAYHOTO CEMAaHTUYECKOTO IIOHUMAHKS TEPMUHOB U TTOHSATHH;

- CHocOOCTBYET MOJAIEPKAHUIO BBICOKOTO YPOBHS aKTHBHOCTHM BCEX YYAaCTHUKOB, CIEAWUT 3a
COOJTI0JICHUEM PErJIaMEeHTa U TEMBI JTUCKYCCHH;

- (pukcupyeT mpeasioKeHHbIE HIeH Ha TUIaKaTe WM Ha JOCKE, YTOOBI MCKIIIOUUTH TTOBTOPEHHE U
CTUMYJIUPOBATH JOTOTHUTEIHHBIE BOIIPOCHI;

- YYacCTBYET B aHAJIM3€ BBICKA3aHHBIX UJI€H, MHEHUI, TO3ULIUN; TOJBOAUT MPOMEKYTOUHBIE UTOTH,
9TOOBI N30€XKaTh ABHKCHUS JUCKYCCHH TI0 KPYTY.

- 0000111aeT IPeIOKEHH S, BBICKa3aHHbBIE TPYIINOHN, U MOABITOKUBAET BCE JOCTUTHYTHIE BBIBOIBI U
3aKITIOYEHUS;

- CPAaBHMBAET JIOCTUTHYTBIN PE3YNbTAT C UCXOJAHON LETBIO.

[Ipn mpoBemeHWM ITUCKYCCHHM MOTYT HCIIOIB30BAThCS PA3IMUHBIE OPTraHU3aIMOHHBIE (HOPMBI
3aHATHIM.
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Pa30op kKoHKpeTHBIX cuTyanuii (keiic-meroa). MeTon KelCOB MpeACTaBISIET COO0M M3YyYCHHE,
aHaIIM3 W TMPUHATUE PEUICHUH MO CUTYyallud, KOTOpas BO3HUKIIA B PE3yNbTaTe MPOUCIIEAIINX COOBITHM,
pEAbHBIX CUTYallMid WM MOXXET BO3HUKHYTH IpPH OMNPEICNIEHHBIX OOCTOSATENbCTBAX B KOHKPETHOM
OpraHM3allfy B TOT WJIM HHOH MOMEHT BPEMCHH.

[enu ucnosnp3oBaHus Keic-MeToaa:

- pa3BUTHE HABBIKOB aHATN3a U KPUTUYECKOTO MBITIICHUS;

- COeIMHEHUE TEOPUH U IPAKTHUKHY;

- IPE/ICTABJICHHUE MPUMEPOB IPUHUMAEMBIX PEIICHUI U UX MTOCIIEICTBUH;

- IEMOHCTpALHsI Pa3IUYHbIX MO3UIUI U TOUEK 3PEHUs;

- (hopmupoBaHNE HABBIKOB OIICHKH aJIbTEPHATUBHBIX BAPUAHTOB B YCIOBUSIX HEOMPEACICHHOCTH.

Meton pa3zbopa KOHKpPETHBIX CHUTyallMd MOXET ObITh MpEACTaBlIeH TaKUMHU CBOUMH
Pa3HOBUAHOCTSIMU KaK PEIICHHE CUTYAIIMOHHBIX 33]1a4, BHITIOJTHEHUE CUTYAI[MOHHBIX YIIPaXXHCHHM, Keiic-
CTaJluu, METOJ] «MHIUJACHTa» U MPOY.

[Tpu pa3paboTke copepikaHUs KEHCOB (KOHKPETHBIX CUTYalluil) ClIeqyeT cOOM0AaTh CIEAYIOINe
TpeOOBaHUs K yUeOHOMY KEeHCy:

- Kelic nomkeH omuparbcs Ha 3HAHUS OCHOBHBIX pa3JeiOB JIUCIUIUIMHBI, a HE KaKHX-TO
YaCTHOCTEH.

- Keiic nomxeH coxaepxkaTb TEKCTOBBIM MaTepuan (ONMCaHWE) W JPYyrue BHUABI IOJaydu
nHpopMmanuu (Tabiuibl, rpadUuKu, TUarpaMMbl, WUTFOCTPAIUH | T. I1.).

- Keiic He momkeH cosiepkaTh IpsMoi (POPMYITUPOBKH MPOOIIEMBI.

- Keiic nomken ObITh HamucaH NPOQECCHOHAIBHBIM S3BIKOM, HO B WHTEPECHON I YTCHUS
dopme.

- Kelic momkeH ObITh OCHOBaH Ha peajbHBIX MaTepuaiax, HO Ha3BaHUS KOMIIAHWUN, TOBapoOB,
reorpaUYeCKUX MECT U T. I. CBEJICHUS MOTYT ObITh H3MeHEeHBI. OO 3TOM JOJKHO OBITh CKa3aHO B CHOCKE
K OIMcaHuIo Keiica. 3.6.5. Pekomenayercs crneayromas CTpyKTypa Kekca:

1. Onucanue cutyanuu.

2. lononuutenbHas uHGOpMaIKs B BuAe GOpM OTYETHOCTH, CTATUCTUYECKUX U aHAIUTUYECKUX
Tabymil, TpaduKoB, AUArpaMM, UCTOPUYCCKUX CIPABOK O KOMITAHWH, CIMCKA WCTOYHHKOB W JIFOOOM
Ipyroit uHpopMaIK, KOTopasi Hy)KHa JIJIsl aHalIu3a CUTYalIUH.

3. Meroauueckass 3amucka (1-2 c1p.), comepkamias Kak pEeKOMEHAAIMU MJiS CTYACHTA,
aHAJIM3HUPYIOIIETO Keic, Tak U AJIsl IPeroAaBaTess, KOTOPbIH OpraHu3yeT 00CyXIeHue Kelica.

4. TlepeveHb BOIIPOCOB, KOTOPBIE JIOJDKHEI ITOMOYb CTYJICHTaM TOHSATh €r0 OCHOBHOE COZICpKaHHE,
chopMynupoBath MpoOIeMy M COOTHECTH MPOOJIEMYy C COOTBETCTBYIOIIMMHU pa3ieliaMu y4eOHOMH
JUCITUTUTAHBL.
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Ounas ¢hopma oOyueHus

Kanennaphsi
HanmenoBanue Koin-Bo € CPOKHU CamocrosiTenpHas padbora
Ne i/t Bun zausarus
pa3ziesioB U TEM 4acoB W3y4YEHUS o0yJaromuxcst
(Tutan)
Paznen 1. Pa3zBurue
MOHATHS 0 YHCJIe.
Tema 1.1. 3HaTh ONPENEIIECHNUS,
Pa3Butne noHsTHs TEOpPEMBI; IOHUMATh
qucia. JI0Ka3aTeJIbCTBA TEOPEM.
Llenrie u
palKroHaIbHbIE 4 1 senensa Jleknus
qucia.
[TpubmmxeHHbIC
1 BBIYUCIICHHUS.
KommiekcHbie
qucia.
boromosos IIpakTnueckue
3aHSTHS 10 MATEMaTUKE
4 1-2 nenenu [IpakTnuecko | I'maa 1
€ 3aHATHE § 1.2 —c1p.229
Paznen 2. KopHuu,
CTeneHn U
Jorapu(pmel.
Tema 2.1. 3HaTh ONpEEIICHNUS,
Kophu, crenenu n TEOpPEMBI; TIOHUMATh
JorapudMBl. 2 2 Hexens THexuus ZI0Ka3aTeNbCTBA TE0PEM;
Jlorapudm yucna. JI0Ka3aTh CBOMCTBO No2 u
[Ipeobpa3zoBanue cBOMCTBO Ne4.
anredpanvdecKux
2 BBIPa)KCHU. boromosnos
Maremaruka
6 2-3 menenu Hpaiririecko 1§ﬂn62.ulaacgp. 158
€ 3aHATHE
Tema 2.2. 3HaTh ONpeeNIeHNUs,
Jlorapudm. TEOpPEMBI; IOHUMATh
Jlorapudm yucna. JI0Ka3aTeNIbCTBA TEOPEM;
3 IIpeoOpaszoBanue 6 3-4 nezenu Jlexuust J0Ka3aTh CBOMCTBO Ne2 1
anredpandecKux cBOMCTBO N4,
BBIPAKCHUIN
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Boromosos

Marematuka
T e g%??acgp. 158
€ 3aHATHE
Pasznea 3. [Ipsambie
U IJIOCKOCTHU B
NPOCTPAHCTBe.
Tema 3.1. 3HaTh ONPENEIIECHNUS,
[TapannensHOCTb B TEOpPEMBI; IOHUMATD
IIPOCTPAHCTBE. 5-6 Henenu Jlexuus JI0Ka3aTeJIbCTBA TEOPEM.
Pazobpath cBOICTBO
apajlIeJIbHOTO EPEHOCa.
boromonos
Maremaruka
IIpakTruecko
6 Henens o SALSTIE I'naBa 8
§ 8.1-8.5
Tema 3.2. 3HaTh ONpEEIIECHNUS,
[lepnennukymnsipHOC TEOPEMBI; IOHUMATh
Tb B IPOCTPAHCTBE. 7 Henens Jlexuus JI0Ka3aTelIbCTBA TEOPEM.
Pa3o6patb cBOICTBO
napaJuIeIbHOrO MEPEHoca.
boromonos
8 Henens [IpakTuuecko Matevarka
€ 3aHsATHE T'masa 8
§ 8.1-8.5
Tema 3.3. 3HaTh OINpeeeHus,
['eomerpuueckue TEOPEMBI; TOHUMATh
npeoOpa3oBaHUs 8-9 Henenu Jlexuus JI0Ka3aTelIbCTBA TEOPEM.
MIPOCTPAHCTBA. Pazo6path cBOICTBO
NapajuIesIbHOTO MepeHoca.
boromonos
Maremaruka
IIpakTHuecko
9 Henens o 3AHsTHE I'maBa 8
§ 8.1-8.5
Paznen 4.
KomOunaropuka.
Tema 4.1. 3HaTh TEOPEMBI; IOHUMATh
DNeMEeHThI 9-10 Hexenn THexuus JI0KA3aTeNIbCTBA TEOPEM.
KOMOMHATOPHKHU. BblyunTh OCHOBHBIE
(hopMyIIBI.
boromonos
[IpakTnuecko | Maremarnka
10 Hemena
€ 3aHATHE I'maa 15
§ 15.12,15.3
Paspean S.
Koopaunars! u
BEKTOPbI.
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Tema 5.1.
[IpssMmoyronbHas
CHUCTEMa KOOpJHUHAT.

3HaTh ONpEAEICHNUS,
TeOpeMbl. BelydnTh
OCHOBHBIC (DOPMYJTBI

11 Henensa Jleknusa
BBIYHCIICHUS
XapaKTepUCTUK BEKTOPOB.
8
boromoios
Maremaruka
11 nenens Hpaxririecko I'naa 3
€ 3aHATHe
§3.10
Tema 5.2. 3HaTh ONpeeICHNUS,
Bexkropsl. TeOpeMbl. BelydnTh
12 Hexens ) a— OCHOBHBIE (hOpPMYJIBI
BBIYHCIICHUS
XapaKTEpUCTHK BEKTOPOB.
9
boromosnos
TpaxTiecko Marematuka
12-13 Henenu I'nmaBa 3
€ 3aHATHE
§3.10
Pazgen 6. OcHoBBI
TPUTOHOMETPHH.
Tema 6.1. 3HATh TEOPEMBI; YUUTh
OCHOBHBbIE TOHATHUS. ¢dopmyasl. [ToaroroButh
OcHOBHBIE JIOKJ1a/1 00 OTKPBITHH
TPUTOHOMETPUUECKH TPUTOHOMETPUH.
€ TOXK/IECTBA.
13 Henens Jlexuus
10
boromomnos
14 Henens [TpakTruecko lli/i;e;[;‘gngal o
€ 3aHATHE Al
Tema 6.2. 3HATh TEOPEMBI; YUUTh
OcHoBBI 14-15 menenm ¢opmybl. [loaroroButh
TPUTOHOMETPHH. Jlexuus JI0KJ1a/1 00 OTKPBITHH
[IpeoOpa3zoBanue TPUTOHOMETPHH.
11 MIPOCTEUILNX
TPUTOHOMETPUUYECKU boromonos
X BBIPAKEHUM. IpaxTiaecko Maremaruka
TpuronomeTrpuueck 15-16 nenenu I'maBa 7§ 7.1-7.7
ue ypaBHEHUS U © sarthe
HEpaBEHCTBA.
Tema 6.3. 3HATh TEOPEMBI; YUUTh
Crnyuaitnas ¢dopmybl. [loaroroBuTh
12 BEJIMYMHA U €€ 16 menens Jlexuus JIOKJ1a/1 00 OTKPBITHH
YHCIIOBBIE TPUTOHOMETPHH.
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XapaKTePUCTHUKH.

boromonos
16 Hexens IpakTuuecko | Maremaruka
e sangTue | 11aBa’7§ 7.1-7.7
Paznen 7.
DYyHKUUH, UX
CBOMCTBA M
rpaguku.
Tema 7.1. 3HaTh ONPENEIICHNUS,
CaoiicTBa HyHKIIUMN. TeopeMsl. JlokazaTh
OO6patHbie QyHKIUU. 1 menens Jlexuus cBoicTBa Ne2 u Ne4.
13
boromonos
2 wenens TpakTuuecko | [ 18Ba 5
€ 3aHSTHE §35.1-5.2
Tema 7.2. 3HaTh OMNpeeeHus,
Crenennsle, TeopeMsl. Jloka3aTb
MOKa3aTeIbHEIE, 3 Hexenst Jlexmus cBoiicTBa No2 1 No4,
Jorapu)MUIECKHe U
14 TPUTOHOMETPHUYECKH 5
& (yHKIHIL. OTOMOJIOB
4 wenens Ipakruuecko | 1 /12Ba S
€ 3aHATUe §35.1-5.2
Paspean 8.
MHOrorpaHHUKH 1
KpYyIJible TeJia.
Tema 8.1. 3HaTh ONpEeeNIeHNUS,
MHororpaHHuku 4-5 uenenu I TEOpPEMBI. Y METh
CKLIA MOJTb30BAThCS YEPTEIKHBIMHU
MHCTPYMEHTAMH.
15
I'maBa 12
IIpakTHuecko §12.1-12.2
5-6 Henmenu
€ 3aHATHE
Tema 8.2. 3HATh ONPENEIICHNUS,
Tena n moBepxHOCTH TEOPEMBI. Y METh
BpalllCHUS. 6-7 menenn Jlexuus 10JIb30BAThCS YEPTEKHBIMU
WHCTPYMEHTaMH.
16
I'maBa 12
[TpakTruecko §12.1-12.2
7 "Henens
€ 3aHATHE
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Tema 8.3. 3HaTh ONpEAEICHNUS,
N3mepenus B TEOPEMBIL. Y METh
TCOMETPHH. 8-9 nenenu Jlexuus TOJIB30BAThCS YCPTEHKHBIMU
WHCTPYMEHTAMH.
17
I'maBa 12
[IpakTruecko §12.1-12.2
9 Henens
€ 3aHATHE
Paznen 9. Hauana
MAaTEeMaTH4YeCKOro
aHaJu3a.
Tema 9.1. 3HaTh ONPENEIIECHNUS,
ITocnemoBarenbHOCT TEOPEMBI; TOHUMATh
H. JI0Ka3aTeIbCTBA TEOPEM.
10 menens Jlexuus Boeiyunts Tabmuiy
OCHOBHBIX ITPOU3BOTHBIX H
18 HUHTETPaJIOB.
boromosos
10-11 nesenn [IpakTHYecKo Maremarnka
e 3amsTHe | TaBa S
§5.16
Tema 9.2. 3HaTh ONpPEIEIIECHNUS,
[TpousBogHasl. TEOPEMBI; TOHUMATh
[TepBooOpasuas u JI0Ka3aTeIIbCTBA TEOPEM.
WHTETpall. 11-12 venenu Jlexuus Boryuuts Tabmuiy
OCHOBHBIX ITPOU3BOTHBIX H
19 HUHTETPaJIOB.
boromosos
12 wenens [IpakTHUECKO Maremaruxka
e samaTHe | 11aBa S
§5.16
Tema 9.3. 3HaTh ONpEeNIeHNUS,
[Ipumenenue TEOpPEMBI; TIOHUMATh
WHTETpaIa. JI0Ka3aTeJIbCTBA TEOPEM.
13 nenens Jlexmus Boryuuts Tabmuiy
OCHOBHBIX TTPOU3BOTHBIX H
20 UHTETPaJIOB.
Boromoios
14 nexens [TpakTruecko Maremaruka
¢ 3amaTue | 1aBa >
§5.16
Pazgen 10.

DJIeMEeHTBI TeOPUH
BEPOATHOCTEH U
MaTeMaTH4eCcKoi
CTATHUCTHKH.
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Tema 10.1.
DNEMEHTHI TEOPUH
BEPOATHOCTEH.

14-15 uenenn

Jlexnsa

3HaTh ONpEAEICHNUS,
TEOPEMBI; IOHUMATh
JIOKa3aTeJIbCTBA TEOPEM.
BblyunTh OCHOBHBIE
(opMyJIbl BBIYMCICHUS
COCTABJISIFOLIUX
BEPOSITHOCTH COOBITUH.

15-16 Henenu

[IpakTruecko
€ 3aHATHE

boromoios
Maremaruka
raaea 15
§15.12

22

Tema 10.2.
OEeMEHTBI
MaTeMaTHUYECKOM
CTaTUCTHUKH.

16-17 venenu

Jlexusa

3HaTh ONPENEIIECHNUS,
TEOPEMBI; IOHUMATh
JI0Ka3aTenbCTBA TEOPEM.
BbryunTh OCHOBHBIE
(hopMyJIBl BEIYUCICHHS
COCTABIISFOLIIX
BEPOSTHOCTH COOBITHIA.

17 wenens

[IpakTnuecko
€ 3aHATHE

boromonos
Maremaruka
riaasa 15
§15.12

Pazpnen 11.
YpaBHenus u
HepaBeHCTBA.

23

Tema 11.1.
YpaBHeHus u
CUCTEMBI
YPAaBHEHUM.

18 menens

Jlexuusa

3HaTh ONpeeICHHMS,
TEOPEMBI; TOHUMATh
JI0Ka3aTeJIbCTBA TCOPEM.
Jloxa3ath 2 cBOMCTBa Ha
BBIOOP.

19 menens

IIpakTuecko
€ 3aHATHE

boromosos
riaBa 4
§4.4

24

Tema 11.2.
HepaseHncrsa.

19-20 Henenu

Jlexnnsa

3HaTh ONpeeNIeHus,
TEOPEMBI; TOHUMATh
JI0KA3aTeNIbCTBA TEOPEM.
JlokazaTp 2 cBOMCTBA Ha
BBIOOD.

20 Henens

IIpakTruecko
€ 3aHATHE

boromosios
riaBa 4
§4.4

25

Tema 11.3.
Hcnonw3oBanue

CBOMCTB U rpauKoB

GbyHKIIUYN pu

pEelIeHNN YpaBHEHH

20-21 wegenu

Jlexnmsa

3HaTh ONpEIEIEHNUS,
TEOPEMBI; IOHUMATh
JI0KA3aTeNIbCTBA TEOPEM.
Jloka3aTh 2 cBOMCTBA Ha
BBIOOD.
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Y HEPaBEHCTB.

Boromosos

) 21 nenens [IpakTH4eCcKO gnjja 4
€ 3aHATHE :
Tema 11.4. 3HaTh ONpeeICHNUS,
[Ipuknagusie TEOPEMBI; TOHUMATh
3a/a4u. 6 22 Henens Jexuus JI0Ka3aTeNIbCTBA TEOPEM.
Jloxazatp 2 cBOMCTBa Ha
26 BBIOOD.
boromonos
5 23 Henens [TpakTHyecKo gﬂjza 4
€ 3aHATHE :
Bcero yacos 214
3aouHas hopma 0OydeHHs
Kanennapust
HanmveHnoBanue Komn-Bo © CPoKH CamocrosTenpHas padbora
Ne n/mt U3y4YCHUA Bupn 3ansTus
pa3zenoB U TeM 4acoB o0 yJaromuxcst
(Tutan)
/cemecTp
Pa3pean 1. PazBurue
NMOHATHS 0 YHCJIe.
Tema 1.1. 3HaTh OINpeeeHus,
Pa3zBuTre moHsATHS TEOPEMBI; IOHUMATh
qucIa. JI0Ka3aTeJIbCTBA TCOPEM.
Llenrie n
panoHaIbHBIC 2 1 cemectp Jlexums
qucra.
[Ipubnuxennbie
1 BBIYUCIIEHHUS.
KommnekcHeie
qucra.
boromomnos IIpakTnueckue
3aHSTHS TI0 MaTeMaTHKe
9 1 ITpakTnuecko | I'mapa 1
ceMecTp
€ 3aHATHE § 1.2 —c1p.229
Pasnen 2. Kopuu,
CTeNeHn U
Jorapu(pmsi.
Tema 2.1. 3HATh ONPENEIIECHNUS,
Kopnu, crenenu n TEOPEMBI; TOHUMATh
5 Jorapu(MBblL. 2 I cemectp Texuns /0Ka3aTeNbCTBA TEOPEM;
Jlorapudwm yucna. JIoKa3aTh cBOMCTBO No2 u
ITpeoOpasoBanue cBOMCTBO Ne4.
anredpandecKux
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BBIPAYKECHHIA. boromonos
Marematuka
1 cemectp [IpakTruecko g%a]iacgp 158
€ 3aHATHE : :
Tema 2.2. 3HaTh ONpeaeICHNUs,
Jlorapudm. TEOPEMBI; TIOHUMATh
Jlorapudm yucna. JI0Ka3aTeNIbCTBA TEOPEM;
I[IpeoGpasoBanue 1 cemectp Jlexuust JI0Ka3aTh CBOMCTBO N2 u
anre0panvecKux CBOMCTBO N4,
BBIPAKCHUIN
boromonos
Marematuka
1 cemectp Hpaxririccio 1§ﬂﬂ6a];ac$p 158
€ 3aHsATHE : :
Paznea 3. [Ipsimbie
U IIOCKOCTH B
NMPOCTPAHCTBE.
Tema 3.1. 3HaTh OINpeeeHus,
[TapamiensHOCTD B TEOPEMBI; TOHUMATh
MIPOCTPAHCTBE. 1 cemectp Jlexuus JI0Ka3aTeNIbCTBA TEOPEM.
Pazo6patk cBOICTBO
napaJuieIbHOTO MepeHoca.
boromonos
MaremaTuka
[IpakTnuecko
1 cemectp © SAHSTHE I'maBa 8
§ 8.1-8.5
Tema 3.2. 3HATh ONPENEIICHNUS,
[TepnenqukymnspHOC TEOPEMBI; TOHUMATh
Tb B IPOCTPAHCTBE. 1 cemectp Jlexuus JI0Ka3aTelIbCTBA TEOPEM.
Pazobpats cBOMCTBO
napajyieIbHOT0 NEPEHoca.
boromonos
Maremaruka
IIpakTruecko
1 cemectp € 3aHATHE I'masa §
§ 8.1-8.5
Tema 3.3. 3HaTh ONpeeNIeHNUs,
I'eomerpuueckue TEOPEMBI; IOHUMATh
npeoOpazoBaHUs 1 cemectp Jlexuust JI0KA3aTeNIbCTBA TEOPEM.
MPOCTPAHCTBA. Pazobpats cBOMCTBO
MapajieIbHOTO MEPEHOCA.
boromonos
Marematuka
IIpakTruecko
1 cemectp o SAHSTHE I'maBa 8
§ 8.1-8.5
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Pa3znen 4.

Kom0unaropuka.
Tema 4.1. 3HaTh TEOPEMBI; IOHUMATh
DNIeMEHThI JI0Ka3aTelIbCTBA TEOPEM.
1 cemectp Jlexuust
KOMOMHATOPHKH. BoblyunTh OCHOBHBIE
(hopmyIbI.
7
boromoios
[IpakTnuecko | Matemaruka
1 cemectp
e 3austue | I'nmama 15
§ 15.12,15.3
Paspean S.
Koopaunarts! u
BEKTOPbI.
Tema 5.1. 3HaTh OINpeEeICHNS,
IIpssMmoyronbHas TeOpeMbl. BelydnTh
CUCTEMa KOOPJIUHAT. OCHOBHBIE (POPMYJIbI
P 1 cemectp Jleknus (bopmy.
BBIYMCIICHUS
XapaKTEPUCTUK BEKTOPOB.
8
boromonos
Marematuka
IIpakTruecko
1 cemectp I'naBa 3
€ 3aHATHE
§3.10
Tema 5.2. 3HaTh OINpeeeHus,
Bexkropsl. TeopeMbl. BelydnTh
OCHOBHBIE (POPMYJIbI
1 cemectp Jlexums (bopmy.
BBIYHCIICHUS
XapaKTEPUCTUK BEKTOPOB.
9
boromonos
Marematuka
IIpakTruecko
1 cemectp I'naga 3
€ 3aHATHE
§3.10
Pa3nea 6. OcHoBBI
TPUTOHOMETPHM.
Tema 6.1. 3HATh TEOPEMBI; YUUTh
OCHOBHBIE TTOHATHS. ¢opmybl. [loaroroButh
OcHoBHBIE JOKJIa] 00 OTKPBITUN
TPUTOHOMETPUYECKHU TPUTOHOMETPHH.
€ TOX/IECTBA.
2 cemecTp Jlexuust
10
boromonos
7 ceMecT [TpakTruecko Marematuka
P e sapgTue | 11aBa’7§ 7.1-7.7
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Tema 6.2. 3HaATh TEOPEMBI; YUUTh
OcHOBBI ¢dbopmyel. [ToaroroBuTh
TPUTOHOMETPHH. 2 cemectp Jlexuus JOKJIaJ 00 OTKPBITUH
ITpeoOpaszoBanue TPUTOHOMETPHUHU.
11 MPOCTEUIIINX
TPUTOHOMETPUUECKHU Boromosnos
X BBIPQXKECHUH. Maremaruka
[IpakTruecko
TpuronomeTrpuueck 2 cemecTp I'maBa 7§ 7.1-7.7
€ 3aHATHE
ue ypaBHEHUS U
HEPaBEHCTBA.
Tema 6.3. 3HaTh TEOPEMBI; YUUTh
Canyuaitnas ¢dopmysl. [ToaroroButh
BEJIMYMHA U €€ 2 cemecTp Jlexuus JOKJIa] 00 OTKPBITUN
YHUCJIOBbBIC TPUTOHOMETPUH.
12 XapaKTePUCTHUKH.
boromosnos
€ 3aHATHE Al
Paspnen 7.
DYyHKIMH, UX
CBOMCTBA U
rpadpukn.
Tema 7.1. 3HaTh ONpEEIIECHNUS,
CaoiicTBa GyHKIHI. TeopeMsl. JlokazaTh
OOpatHbie QYyHKIUU. 2 cemectp Jlextns cBoricTBa Ne2 u Ne4.
13
boromonos
2 cemectp [IpakTHYECKO F§H§B1a. g 5
€ 3aHsATHE AT
Tema 7.2. 3HaTh ONpEeNIeHNUs,
Crenennsie, Teopemsbl. JlokazaTh
MoKa3aTeJIbHBIE, 2 cemectp Jlexums cBoiicTtBa Ne2 u Ne4.
norapuMUIecKue u
14 TPUTOHOMETPHUYICCKHU
e byHKIH. boromomnos
2 cemectp [TpakTHUEeCKO F§n;1131a_ g 5
€ 3aHATHE AT
Paspean 8.
MHOrorpaHHUKH 1
KpYyIJible TeJia.
Tewma 8.1. 3HaTh ONpPEIEIICHMUS,
MHoOrorpaHHuKu 2 cemecTp I TEOpPEMBI. Y METh
CKL A MOJTb30BAThCS YEPTEIKHBIMHU
WHCTPYMEHTaMHU.
15 I'maBa 12
[TpakTruecko §12.1-12.2
2 ceMecTp
€ 3aHATHE
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Tema 8.2.
Tena u noBepxHOCTH

3HaTh ONpEAEICHNUS,
TEOPEMBIL. Y METh

BpaIcHUsI. 2 cemectp Jlexuus MOJTH30BaThCS YEPTSKHBIMU
WHCTPYMEHTaMHU.
16
I'maBa 12
[IpakTruecko §12.1-12.2
2 cemecTp
€ 3aHATHE
Tema 8.3. 3HaTh ONPENEIIECHNUS,
N3mepenus B TEOpPEMBI. Y METh
TFEOMETPHH. 2 cemectp Jlexnus 10JIb30BAThCS YEPTEHKHBIMU
UHCTPYMEHTAMHU.
17
I'maBa 12
IIpakTuecko §12.1-12.2
2 cemecTp
€ 3aHsATHE
Pa3nen 9. Hauana
MATeMaTH4Y€eCKOI 0
a”HaJImM3a.
Tema 9.1. 3HaTh ONpENEIICHNUS,
[TocnenoBarenbHOCT TEOPEMBI; IOHUMATh
. JI0Ka3aTeJIbCTBA TEOPEM.
2 ceMecTp Jlexuus Boryuuts Tabmuiy
OCHOBHBIX ITPOU3BOIAHBIX U
18 UHTETPAJIOB.
boromonos
5 cenect TpakTuuecko | MaTeMaruka
p esansTne | 171Ba S
§5.16
Tema 9.2. 3HATh ONPENEIICHNUS,
[TpousBogHas. TEOPEMBI; IOHUMATh
IlepBooOpa3nas u JI0Ka3aTeNIbCTBA TEOPEM.
MHTETrpall. 2 cemecTp Jlexuus Bolyunts Tabmuiy
OCHOBHBIX ITPOU3BOAHBIX U
19 HUHTETPAJIOB.
boromosnos
2 ceMecT [TpakTruecko Maremarnka
P esansTne | 1718Ba S
§5.16
Tema 9.3. 3HATh ONPENEIIECHNUS,
[Ipumenenue TEOPEMBI; TOHUMATh
UHTErpaa. JI0Ka3aTeNIbCTBA TEOPEM.
20 2 cemectp Jlexuus Beryunts Tabnuiy

OCHOBHBIX ITPOU3BOAHBIX U
MHTETPAJIOB.

63




boromonos
] 2 cemectp [IpakTH4eCcKO ?J/[Iiz“’;amm
€ 3aHATHE
§5.16
Paznea 10.
DJIeMeHThI TeOpuH
BEPOSATHOCTEN U
MaTeMaTH4YeCcKOu
CTATHCTHKH.
Tema 10.1. 3HaTh ONPENEIIECHNUS,
DJIEMEHTHI TEOpUU TEOPEMBI; IOHUMATh
BEpPOSITHOCTEH. JI0Ka3aTeJIbCTBA TEOPEM.
2 2 cemecTp Jlexnust BblyunTh OCHOBHBIE
(hOopMyIIbI BEIYUCIICHUS
21 COCTABJISIFOLIUX
BEPOSITHOCTH COOBITHH.
boromosnos
i 2 cemectp [IpakTHIEeCKO ?J/II?BZMI?STHM
€ 3aHATHE
§ 15.12
Tema 10.2. 3HaTh ONpEIEIICHNUS,
DNIeMEHThI TEOPEMBI; IOHUMATh
MaTeMaTU4eCKon JI0Ka3aTeJIbCTBA TEOPEM.
CTaTUCTHUKH. - 2 ceMecTp Jlexums Bely4uTh OCHOBHBIE
(hOopMyIIBI BEIYUCIICHUS
29 COCTABJISIFOLLIUX
BEPOSTHOCTH COOBITHIA.
boromonos
i 2 cemectp [IpakTHYECKO ?J/IIZTBZMI?STHM
€ 3aHATHE
§ 15.12
Paszpen 11.
YpaBHeHnus u
HepaBeHCTBA.
Tema 11.1. 3HaTh ONpeeNIeHus,
VYpaBHeHus u TEOPEMBI; TOHUMATh
CUCTEMBI - 2 cemecTp Jlexkuus JI0Ka3aTeJIbCTBA TEOPEM.
YpaBHEHUH. Jlokazarb 2 cBOMCTBA Ha
23 BBIOOD.
boromonos
) 2 centectp [IpakTHUecKO gﬂjlza 4
€ 3aHATHE :
Tema 11.2. 3HaTh OINpPEIEIICHMUS,
HepaseHncraa. TEOPEMBI; TOHUMATh
24 - 2 cemecTp Jlekuus JI0Ka3aTeNIbCTBA TEOPEM.
Jloka3aTh 2 cBOMCTBA Ha
BBIOOD.
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Boromosos

] 2 cemectp [IpakTH4eCcKO gnjja 4
€ 3aHATHE :
Tema 11.3. 3HaTh ONpeeICHNUS,
Ucnons3zoBanue TEOPEMBI; TOHUMATh
CBOMCTB U TrpapukoB - 2 cemecTp Jlexuust JI0Ka3aTeJIbCTBA TEOPEM.
byHKIMY TIpU Jloka3zaTh 2 cBOiicTBa Ha
25 peIIeHUU ypaBHCHUM BBIOOD.
U HEPABCHCTB. boromoios
i 2 cemectp [TpakTHyecKo gﬂjlila 4
€ 3aHATHE :
Tema 11.4. 3HaTh ONpeeICHus,
[Ipuknagusie TEOPEMBI; TOHUMATh
3aJa4u. - 2 CEMCCTD Jlexuus J0Ka3aTeJIbCTBA TCOPEM.
Jloxa3atp 2 cBOMCTBa Ha
26 BBIOOD.
boromonos
i 2 cemectp [IpakTHYecKo gﬂjza 4
€ 3aHATHE :

Bcero yacos

26

65




MNPUJITIOKEHMUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJDKETHOE OBPA3OBATEJIbBHOE
YUPEX/IEHME BbICHIEI'O OBPA3SOBAHMA
«BAIIKMPCKUU TT'OCYJAPCTBEHHbBIN YHUBEPCUTET»

Komnemx
OJIOBPEHO
Ha 3acenannu npeaMeTHO-ITUKIOBON KOMUCCUHT
[TpoTtokom Ne 9 or  20.04.2020
[Ipencenarens [TIK

ITazaesa JI.H.

DoHJ 01LIEHOYHBIX cpeacrs

0 JUCLIUIUINHE 11J1.01. Mamemamuxa

OoweobpazosamenvHvlil YUK, NPOPUALHAA OUCUUNIUHA, 00A3AMETbHAA YACMb

LUK JUCHUIIIMHBI U €T0 4acTh (00s3aTebHas, BApUATUBHAS)

CIEIUAITBHOCTb
40.02.01 Ilpaso u opzanu3zauusn coyuaibHozo obecneueHus
KOJI HAaUMEHOBAHHE CIIEITUATEHOCTH

YPOBEHB IMOATOTOBKHA
oazoentil

Viba 2020
66



| ITacnopT )OoHIOB OILIEHOYHBIX CPEICTB
1. O61acTh NpUMEHeHus!

®onn oneHounwsix cpenacts (GOC) mpegHazHaueH A MPOBEPKH PE3YJIHTATOB OCBOCHHS
nucuuriuHel  «Matematukay, B cooTBerctBUM ¢ DPI'OC cnenmansHoctu 40.02.01 IlpaBo u
opranmzaius couuaabHoro odecrneueHusi. O0beM 4acoB Ha ayJUTOPHYIO HArpy3Ky MO TUCIUILINHE
s oyHoW ¢opmbl oOydenus 214 wyacoB, ans 3aouHOH ¢Gopmbl 00ydeHus 26 dYacoB; Ha
CaMOCTOATENIbHYIO paboTy /it ouHO# hopmbl 00yuenus 110 vacos, a1 3a04Hoi HOpMBI 00yUEHUS
298 yacos.

2. O0beKThI OLICHUBAHUA — PE3YJIbTATbl OCBOCHUA TUCHUIIJIUHBI
®OC no3BoJsIeT OLCHUTH CclIeayroumue pe3yjabTaTbl OCBOCHHUA JUCHUIIINHEI .

JJUIHOCTHbBIX?

c(hOpPMHUPOBAHHOCTD MPEJCTABICHUN O MaTEMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEICTBE
MOJICJIUPOBAHUS SBJICHHUMN U MPOIIECCOB, UJIEAX U METO/IaX MAaTEMATUKH;

MMOHUMAaHHE 3HAYMMOCTH MaTEMaTUKH ISl HAyYHO-TEXHUYECKOTo Iporpecca, chopMUPOBAHHOCTH
OTHOIIEHUSA K MAaTeMaTHKE KaK K YacTH OOIIEeYeIOBEUYECKOM KYJIbTYpPhl 4epe3 3HAKOMCTBO C
HUCTOpPUEH pa3BUTHSI MAaTEMAaTUKH, YBOJIIOLIMEH MaTEMAaTUYECKUX UJICH;

pa3BUTHE JIOTMYECKOTO MBINIICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHS, AITOPUTMUICCKON
KyIbTYpbl, KPUTHYHOCTH  MBIIIJICHUS HA  ypOBHE, HeoOXogumoM g Oyaymiei
npodecCHOHATEHOM JIeATEIILHOCTH, JUTS TPOIOJKCHHSI 00pa30BaHus U caMOOOpa3oBaHMS;
OBJIaJICHHE MAaTEMaTHUYECKUMH 3HAHUAMU U YMEHUSIMHU, HEOOXOIUMBIMH B TIOBCETHEBHOM KU3HHU,
JUIS OCBOCHHSI CMEXHBIX €CTECTBEHHOHAYYHBIX IUCUMIUIMH U JUCHUIUIMH MPOGeCcCHOHATBHOTO
LUKJIIA, Ui TOJdy4eHus: oOpa3oBaHus B 00JIaCTAX, HE TPEeOYIOMUX yriIyOJIeHHONH MaTeMaTHYeCKOi
MOATOTOBKH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSIKEHUU
BCEH KHU3HU,

CO3HATENFHOE OTHOLIEHHE K HEMpepblBHOMY O00pa30BaHUIO KaK YCJIOBHUIO  YCHEIIHON
npodeccHoHATEHOM U OOIIECTBEHHOM JESITeITbHOCTH;

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIIBHOM TBOPYECKOM U OTBETCTBEHHOU JIEATEILHOCTH;
TOTOBHOCTh K KOJUICKTHBHOW padoOTe, COTPYTHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTEIbHOM,
OOIIECTBEHHO  IOJIE3HOM, y4eOHO-UCCIIEIOBATENLCKOM, TMPOEKTHOM M  JAPYyruxX  BHUAAX
JIeITEIIEHOCTH;

OTHOIICHHE K MPOdECCHOHATBHON JEATENbHOCTH KaK BOSMOKHOCTH yYacTHS B PEIICHUU JTMYHBIX,
0OIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MTPOOIIeM;

MeETanpeaMeTHbIX:

YMEHHE CAMOCTOSITEITFHO OIPEIENATH e I TETLHOCTH U COCTABIIATH TUIAHBI IS TEILHOCTH;
CaMOCTOSITENILHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH J1€ATENLHOCTD;
WCTIOJIh30BaTh BCE BO3MOXKHBIE PECYpPCHI ISl JOCTH)KEHUS MMOCTABJICHHBIX IEJIed M pealn3aiun
IUTAHOB JIESITETIbHOCTH;
BBIOMPATH YCIEITHBIE CTPATETHH B PA3IMYHBIX CHTYaIUsX;
yYMEHHUE MPOJYKTHUBHO OOIIATHCS M B3aWMOJICHCTBOBATh B MPOIECCE COBMECTHOM AEATENbHOCTH,
YUUTBIBATh MMO3UIUH IPYTUX YUACTHUKOB AEATEIBHOCTH, 3)(PEeKTUBHO pa3pernaTts KOH(PIUKTHL;
BJIaJIeHHE HaBBIKAMHU TIO3HABATENIbHOM, y4eOHO-NUCCIIe0BATENBCKON U MPOEKTHOM IesATEIbHOCTH,
HaBbIKaMU pa3pelieHust npooiem;
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY IMOMCKY METOOB pEIIeHUS MPAKTUYECKUX
3aJa4, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;
TOTOBHOCTb M CIIOCOOHOCTb K  CaMOCTOATENbHOM  MH(pOpMaIMOHHO-TIO3HABATEIbHON
JeSTeThbHOCTH, BKJIIOYAs yMEHHE OPHEHTHUPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX WH(OpPMAIIHH,
KPUTHYECKH OLIEHUBaThb M HWHTEPIPETHPOBATH HH(POPMAIMIO, TOIYYAaeMYI0 M3 Pa3IUYHBIX
HCTOYHUKOB;
BJIaJICHHE SI3BIKOBBIMHU CPEJICTBAMH: yYMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOK TOYKY
3pEHHsI, UCTIOIb30BaTh aJIEKBATHBIE SI3IKOBBIC CPEICTBA;
BJIaJICHHE HaBbIKAMU IO3HABaTENbHOW pe(iIeKCHHM KaK OCO3HaHMS COBEpIIAeMbIX ACUCTBUHN U
MBICTHTEIBHBIX MPOIECCOB, MX PE3yJIbTATOB U OCHOBAHWH, TPAHMIl CBOETO 3HAHWS W HE3HAHUS,
HOBBIX MTO3HABATENIbHBIX 33/1a4 U CPEICTB ISl UX JOCTHKEHHUS;
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- IIeJIEyCTPEMJICHHOCTh B TIOMCKAaX M MPUHATHU pEIIeHUH, COOOpa3suUTEeNbHOCTh W HHTYMIIHS,
Pa3BUTOCTb POCTPAHCTBEHHBIX IIPEACTABICHUI;

- CHOCOOHOCTH BOCIIPUHUMATH KPAacOTy U TaApMOHUIO MUDA;

NpeIMeTHbIX:

- chOpMUPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHKEe KaK YacTH MHPOBOM KYyJIbTYphl M MeECTE
MaTeMaTHKH B COBPEMEHHOW IMBHJIM3AIMH, CIOCO0AaX OMUCAHMA SBJICHUN PEaNTbHOTO MUpa Ha
MaTeMaTUYECKOM SI3BIKE;

- copMUPOBAaHHOCTH MPEACTABICHUA O MAaTEMAaTUYECKHX TMOHATUAX KaK  Ba)KHEHIINX
MaTeMaTHUYECKUX MOJEISIX, TO3BOJISIOIINX OMKUCHIBATh U U3y4YaTh Pa3HbIE MPOLECCHI U SIBICHUS;

- IIOHMMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI0 IOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

- BJIQJICHUE METOJaMH J0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX NPUMEHSTh, IPOBOJUTH
JIOKa3aTelIbHbIC PACCYXKIECHUS B XO/I€ PELICHUS 3a/1a4;

- BJIQJEHUE CTAaHJApPTHBIMU [PUEMAMHM PEIIECHUS pAUUMOHAIBHBIX W  HPPALMOHAIBHBIX,
[I0KA3aTeNIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM,;

- HCIOJIB30BAaHUE FOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B TOM YHCIIE JUIsl TIOMCKA IYTH PELICHUs U
WJUTFOCTPALIMK PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

- chOpMUPOBAHHOCTh MPEICTABICHUNH OO0 OCHOBHBIX IMOHSATHUSX MATEeMAaTUYECKOTO aHAIM3a U UX
CBOWCTBaX, BIAJICHUE YMEHHEM XapaKTepPH30BaTh IMOBeACHUE (YHKIMH, HCIOIb30BaHHUE
MOJIYYEHHBIX 3HAHUH JJI ONIUCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

- BIIQJICHUE OCHOBHBIMH TOHSTHSIMH O IUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax,
HX OCHOBHBIX CBOICTBAX;

- c(hopMUPOBAaHHOCTh YMEHHUS PacIO3HABATh FeOMETPUYECKUE PUTYpHl HAa YepPTek,ax, MOJCIAX U B
peanbHOM MUDE;

- TNPUMEHEHHE W3YYCHHBIX CBOWCTB TeoMeTpuueckux ¢uryp u QopMyn s pemeHus
F€OMETPUYECKHX 3a/1a4 U 33]a4 C MPAKTHUYECKUM COJIepKaHUEM;

- c(opMUPOBAaHHOCTH TMPEACTABICHUA O MpoOIeccaX W SBICHUSX, HMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHPE, OCHOBHBIX MOHITHUIX
3JIEMEHTAPHOU TEOPHUH BEPOATHOCTEH; YMEHUN HAXOUTh U OLICHUBATH BEPOSTHOCTH HACTYILJICHUS
COOBITUN B MPOCTEUINNX MPAKTHUECKUX CUTYalUSIX U OCHOBHBIE XapAaKTEPUCTUKH CIyYalHBIX
BEJINYMH;

-  BJIQJICHUE HAaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM MPU PELICHUH 3aa4.

3 ®opMbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB OCBOECHUSI I CHUIJIMHBI
KoHTpoIib 1 O1leHKa pe3ynbTaTOB OCBOEHUS — 3TO BBISBIICHHE, U3MEPEHUE U OLICHUBAaHUE 3HAHUM,
yMeHUH U (opMuUpYIOIUXCA OOMUX U NPOodecCHOHATBHBIX KOMIIETCHIIMM B paMKaX OCBOEHUS
JUCLUTUTUHBL.
B cootBerctBuM ¢ yueOHbIM mmaHoM criennaabHocT 40.02.01 TlpaBo u opranu3zanus COuaiIbHOTO
obOecrnieueHus, pabouell MporpaMMoOil NUCHUIUIMHBI «MaremaThKa» MpeaycMaTpuBaeTcs TEKYIIHH U
MIPOMEXKYTOUHBIN KOHTPOJb PE3YJILTATOB OCBOCHUSI.

3.1. ®opMBbI TeKylIEro KOHTPOJIA

Texkymmii KOHTPOJb YCIIEBAEMOCTH MPEACTABIsET COOOW TPOBEPKY YCBOEHHsI Yy4eOHOTro
MaTepuaa, peryIsipHO OCYIIECTBIIIEMYIO Ha MPOTSHKEHUN Kypca 00ydeHHs.

Texymmii KOHTPOJIb PE3yIbTAaTOB OCBOCHUS AUCIUILIUHBI B COOTBETCTBUHU C paboueil mporpaMMoi
¥ KaJCHIAPHO-TEMATUYECKUM IUIAHOM TIPOMCXOAMUT TPH HCHOJIH30BAHWUU CIEAYIOMIUX 00sS3aTebHBIX
(bopM KOHTpOIIA:

- 8bINONIHEHUE U 3aWUMA NPAKMUYeCKUx pabom,

- npo6epKa GbINOIHEHUS CAMOCIMOSAMENbHOU pabombl Cnyo0eHmos,

- nposepKa 8bINOIHEHUs KOHMPOIbHBIX pAOOM.

Bo Bpemsi mpoBeneHUs1 y4EOHBIX 3aHATHH JIOTOJHUTENBFHO HCHOJIB3YIOTCS CIEAYIOUIHe (POpMBI
TEKYIIEro KOHTPOJIS — peutenue 3a0ay.

Bbino/iHeHHe M 3alMTA NPaKTHYecKUX pador. [IpakTrueckue pabOTHI MPOBOAATCS C LEINBIO
YCBOGHHMSI W 3aKpeIUICHWsI TPAKTUYECKUX YMEHWH W 3HAHWW, OBIQJCHUS MPO(EeCCHOHATHLHBIMHU
KOMIETEHIIMSIMU. B Xoze mpakTuueckoil paboThl CTYIEHTHI MPHOOPETAIOT YMEHUS, MPelyCMOTPEHHbIE
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paboueil mporpaMMoi AMCHUMIUIMHBI, Y4aTcs HCIOJIb30BaTh (OPMYNbI, W NPUMEHSATH pa3IHyuHbIC
METOANKHA pPACUYETOB, AHAJIU3UPOBATH IOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJBI, OMHUPASICh Ha
TEOPETUYECKUE 3HAHMUSL.

Crucok mpakTUYecKux padoT:

o [Ipakxmuueckas paboma Nel. BpimonHeHne apupMETHYECKUX IEHCTBUHM HAJl YHUCIAMH,
coueTasi YCTHbIE U TMHCbMEHHbIE MpueMbl. HaxoxaeHue npUOMMKEHHBIX 3HAYEHUN BEJIUMYUH U
MOTPEUIHOCTEH BBIUYMCIEHUH (a0COMIOTHOM M OTHOCUTENbHOH). CpaBHEHHME YHCIIOBBIX BBIPAKCHUH.
Haxoxzaenue omun6ok B mpeoOpa3zoBaHUSIX U BIUMCICHUSIX.

o [Ipakmuueckasa paboma Ne2. BplunucieHue U cpaBHEHUE KOpHeil. BblnonHeHue pacueroB ¢
panukainamu. PemieHue  uppaiMoHadbHBIX — ypaBHEHMH. HaxoxjaeHue 3HAUYeHMH CTeleHed ¢
panMoHanbHBIMU TOKa3aTensiMu. CpaBHenue creneneil. [IpeoOpa3oBaHusi BBIPAKEHH, COAEPIKAIIUX
CTEeIeHU. Pelenne nokasaTenbHbIX YpaBHEHUN. Pemenre npuknagsbix 3a1ad.

o [Ipakxmuueckas paboma Ne3. HaxoxneHue 3HaueHUW Jorapudma IO MPOU3BOJILHOMY
ocHoBaHuto. Ilepexoq OT OAHOrO OCHOBaHMA K Jpyromy. BeluucieHHe M CpaBHEHHE JIOrapu(MOB.
JlorapudmupoBanue M MNOTEHIUpPOBaHUE BbIpakeHU. [IpuOMMKEHHbIE BBIYUCICHHUS U PELICHUS
NPUKIIAJHBIX 331a4. Penenue norapuMuieckux ypaBHEHHH.

o [Ipakxmuueckas paboma Ne4. VI3yueHue TeopeM O MapajuieIbHOCTU B IPOCTPAHCTBE.

o [Ipakmuueckas paboma No5. Ilpu3Haku B3aUMHOTO PACIOJIOKEHUS MPSAMBIX. YTOJ MEXIY
npsiMbIMU. B3anMHOe pacrnosjokeHue MNpsAMbIX M IUIOCKOcTed. lleprneHaukynsp M HakJIOHHas K
IUIOCKOCTH. YTOJ MEXKIY IpPSIMOW M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pPAacCIOJIOXKEHUHU INPSMOM U
mwiockoctu. Teopema o Tpex nepneHaukyispax. IlpusHaku U cBoiicTBa mapayuleIbHBIX U
NEPIEHIUKYIAPHBIX IIOCKOCTEN. PaccTosHME OT TOYKM 1O IUIOCKOCTH, OT INPSIMOM A0 IJIOCKOCTH,
paccTosiHue MeXAY IUIOCKOCTSIMH, MEXJY CKPEIIMBAIOIIMMUCA TPSMBIMH, MEXKAY IMPOU3BOJIBHBIMU
¢burypamu B IpoCTpaHCTBE.

o [Ipakmuueckas paboma Ne6. IlapamienbHoe TPOEKTUPOBAHUE M €ro cBoiicTBa. Teopema o
IUIOUIaId OPTOrOHAJIBHOW MPOEKIUMU MHOIOYrojibHHUKa. B3anMHOE pacrnojioikeHue MpOCTPaHCTBEHHBIX
dburyp.

. IIpakmuueckaa paboma Ne7. Vctopus pa3BUTHUS KOMOMHATOPHKH, TEOPUU BEPOATHOCTEH U
CTaTUCTHKKM M WX POJIb B PAa3IUYHBIX cdepax deIOBEYECKOH IKM3HeAeATenbHOCTH. [lpaBumia
KOMOMHATOpUKU. PemeHne koMOMHATOpHBIX 3agady. Pa3meleHus, coyeTaHus U MepecTaHOBKH. buHOM
Herorona u tpeyronsauk [lackans. [Ipukinanseie 3agaqu.

e [Ipakmuueckas paboma Ne8. Bekrtopbl. JlelicTBus ¢ BekTopamu. JlekaproBa cuctema
KOOpJMHAT B IPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, cPephl, IIOCKOCTH. PaccTosiHIe MeX 1y TOUKaMU.

o [Ipakmuueckass paboma Ne9. JIeWCTBHSI C BEKTOpPaMH, 3aJaHHBIMH KOOpAMHATaMH.
CkansipHOE TNPOU3BENECHHUE BEKTOPOB. BEkTOpHOE ypaBHEHHME NpsAMOM M IUIOCKOCTH. Mcnosbp3oBaHue
BEKTOPOB IPH J10Ka3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

e [Ipakmuueckas paboma Nel(. Pemenue 3agay Ha TpPUMEHEHHE H3Y4YEHHBIX (QOpMyIl
TPUTOHOMETPUUYECKUX (DYHKLIUH.

o [Ipakmuueckas paboma Nell. ®opMymnbl CIOXEHUSA, YIABOCHHS, MPEOoOpPa3OBAHHE CYMMBI
TPUTOHOMETpHUECKUX (PYHKIUH B pousBeneHue. [IpeodbpazoBanue npou3BeeHUsI TPUTOHOMETPUYECKUX
¢ynkuuit B cymmy. Ilpocreiimme TpuroHoMeTpUyeckHe YypaBHEHHMs M HepaBeHCTBa. OOpaTHble
TPUTOHOMETpHYECKHE (QYHKIMU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

e [Ipakmuueckasi paboma Nel2. BpluuciieHMe MaTeMaTUYeCKOro OKUAAHUSA, AUCIEPCHUH,
CPEIHET0 KBaJPATUYHOTO OTKIOHEHHUS.

. Ipakxmuueckas paboma Nel3. Tlpumepsl 3aBUCUMOCTENH MEXIy MEPEMEHHBIMHU B pEaJIbHbBIX
mporeccax U3 CMEXHbIX AucuuIuiMH. Onpeaenenue ¢pyHkiuil. [loctpoenue u urenue rpa@ukoB GyHKIUH.
UccnenoBanmne ¢pynkuuu. CBoiicTBa TMHEHHON, KBaAPATUUYHON, KYCOUHO-JIMHEHHON U JIPOOHO-IMHEHHOM
GyHKIHIHA.

e [Ipakmuueckas paboma Nel4. HenpepbiBHble M nepuognueckue ¢(yHkiuu. CBoiicTBa U
rpaduKu CHHYyca, KOCHHYyCa, TaHTeHca U KoTaHreHca. OOpaTHble QyHKIMH U uUX rpaduku. OOpaTHbIE
TpuroHomerpuueckue ¢yHkuuu. [IpeoOpazoBanusi rpaduxa dyHkuuu. [apmoHMueckue KojeOaHMS.
[Tpuknanneie 3anaun. [lokazatenbHble, TorapudmMuieckue ypaBHeHHs. TpUTOHOMETPUYECKHE YpaBHEHUS
1 HEPaBEHCTBA.
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o [Ipakxmuueckas paboma Nel5. Pa3znuuHble BUABI MHOTOTPAHHUKOB. WX u300paskeHHs.
CeueHus, pa3zBepTKH MHOrOrpaHHUKOB. [Tnomans moBepxHOCTH.

e [Ipakmuueckas paboma Nel6. Bunsl cumMmeTpuii B ipocTpancTBe. CUMMETPHSI TEJ BpaLCHUS
Y MHOTOTPaHHUKOB.

e [Ipakmuueckas paboma Nel7. Beraucnenue miomaaeii 1 00beMoB.

o [Ipakxmuueckas padboma Nel8. UucnoBas TOCIEIOBATEIBHOCTh, CIOCOOBI €€ 3aJaHus,
BBIUMCJIEHUSI WIEHOB IocienoBaTesnbHOCTH. Ilpenen mocnenoBarenbHOCTH. beckoHeuHO yObIBaroIas
reoMeTpHUEecKasi POrPecCHsl.

e [Ipakmuueckas paboma Nel9. llpousBogHas: MEXaHUYECKUH M TEOMETPHUYECKHI CMBICI
MPOU3BOIHON. YpaBHEHHE KacarenbHOH B oOmeMm Bupae. [IpaBuna u dopmynsl quddepeHnupoBanus,
TabIuIa IPOU3BOJIHBIX dJIEMEHTapHbIX (QyHKUuMi. MccnenoBanue QyHKIUU € MOMOIIBIO POU3BOAHOM.
Haxoxxnenne HanOobIero, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAIbHBIX 3HAUCHUH (PyHKITHH.

o [Ipakxmuueckas paboma Ne2(). nterpan u neppooOpazHas. Teopema HrproTona-JlelOHuma.
[TpuMeHeHMe UHTErpaia K BEIYUCIEHUIO (PU3NUECKUX BEIUYUH U IUIOMAAEH.

e [Ipakmuueckass paboma Ne2l. Krnaccuueckoe OIpeneleHHe BEPOSTHOCTH, CBOMCTBA
BEPOSITHOCTEM, TEOPEMA O CyMME BEpOsTHOCTEN. Briuncienue seposatHocten. [Ipukiiagnele 3agaum.

e [Ipakxmuueckas paboma Ne22. IlpeacraBieHue YUCIOBBIX JaHHBIX. [Ipukiagabie 3aqa9u.

e [Ipakmuueckasa paboma Ne23. KopHu ypaBHeHUH. PaBHOCHJIBHOCTH YpaBHEHMH.
[TpeoOpaszoBanue ypaBHeHuil. OCHOBHBIC IPUEMBI PEIICHUsI ypaBHEHUH. Penienne cucreM ypaBHEHU.

o [Ipakxmuueckas paboma Ne24. Penienrie HepaBeHCTB.

o [Ipakxmuueckasa paboma Ne25. Vcnionb3oBaHue CBOMCTB U rpaduKoOB GYHKIUI ISl pelieHus
ypaBHEHUH U HEPABEHCTB.

o [lpakmuueckasa paboma Ne26. PeuieHue coaepKaTeiabHBIX 3aJad C HCHOJb30BAHUEM
MaTEeMaTHYECKUX METOJIOB.

Copneprkanue, Tanbl IPOBEJCHUS U KPUTEPUH OLICHUBAHUS MPAKTUYECKUX pabOT Mpe/ICTaB/ICHbI B
METOAMYECKUX YKA3aHUAX 10 MPOBEICHUIO MTPAKTUIECKUX PadOT.

e [Ipakmuueckas paboma Nel. BplnonHeHHe apU(METHUECKUX JEHCTBUH HaJ YHUCIIaMHU,
coyeras YCTHbIE M IHMCbMEHHbIe INpuembl. HaxoxaeHue nNpuOIMKEHHBIX 3HAYEHUH BEJIMYHUH MU
MOTPEUIHOCTEH BBIUYMCICHUH (a0CONMIOTHOM M OTHOCHUTENbHOH). CpaBHEHHE YHCIIOBBIX BBIPAKCHUH.
Haxoxxaenue ook B npeoOdpa3oBaHMsIX U BHIYUCICHUSX.

1. HaiiTi aGcomoTHYIO orpemHocTh npubmmkenus 0,55 yncna 5/8

X =4,745240,003 OnpenenuTs BepHbIE H COMHUTENbHBIC ITH(PHI

2. CpaBHUTH TOYHOCTH JIBYX U3MEPEHUH:
d=540,3; H=500+0,3
3. Haiiti aGcomroTHYyO morpemHocTs npudmmkenus 0,77 yucna 7/9
X =5,746240,002 OnpenenuTs BepHbIE H COMHUTENbHBIC ITH(PHI
4. CpaBHUTH TOYHOCTb JIBYX U3MEPEHUI:
d=440,2; H=700+0,2

2
5. 3anucaTh 4KCIia B MOPSAKE BO3pACTaHUA: 3; 5\/§ X i X 1 : 8, —; 1,5, 143.
V25" 2 J3
6. 3anucarh B BUJIE ICCATUIHOM IpOOH: 1 + 5;
7. Beraucnuts: 1) [11_ 9%) ~20;
2) [63 —1lj +(2,8+0,2);
15 20
3) [33 6,6 +2 +12,75j +[3 _20 +1Ej +25.
3 3 51 17

8. Oxpyrnuth pazHoctsb yncen 156,739 u 109,537 10 coThIX, A0 AECSTHIX.

9. Oxpyrmuth uncio 414,1823 1o eauHUIL, 10 AECITKOB.

10. HaiiTu HUKHIOIO U BEPXHIOIO TPAHUIIBI CIEAYIONUX MPUOTUKEHHBIX BETUYHH:
a) 17,8 (£0,1); 0) 36,5 (£0,05).
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11. HaliT aGCOMIOTHYIO MOTPEIIHOCTD CIEAYIONUX MTPUOIMKEHHBIX BETUYMH, €CJIM BCE 3HAYAIIINC
U Pl UX TOUHBIE:

a) 124; 6) 13,7; B) %

12. HaliT OTHOCHUTENBHYIO IMOTPEITHOCTD CIEAYIOMINX MPHOIMKEHHBIX BEIUYHH, €CITH BCE 3HAYAIIHE
uudpbl UX TOUHBIE:
a) 42,3; 0) 142,484,
13. Amnepmerp maet TouHocts * 0,02 A. IIpu usmepennu cuibl Toka nonyuunun 10,63 A. Ykazatb
IPaHULbl 3TOTO YHUCIIA.

o [Ipakxmuueckas paboma Ne2. BpryuclieHHEe U CpaBHEHHE KOpHEH. BwImoaHeHnEe pacueToB ¢
panukainamu. PemieHue  uppalMoHadbHBIX — ypaBHEHHMU. HaxoxjaeHue 3HAUYeHMH CTeNeHed ¢
panMoHanbHBIMU TOKa3aTensiMu. CpaBHeHue cremneHeld. [IpeoOpa3zoBaHMs BBIpaKEHUH, COJepKaIIUX
cTeneHu. PenieHue nokaszarenpHbIX YpaBHEHUH. PenieHue npukiajaHbix 3a1a4.

1. Bpruucnurs: W; W: 43”-(%) V505, (\/5—3)(3+2\/§),

(BAP+3HY s @

J5+4/3 5

2. U36aBbThCS OT MPPALMOHAILHOCTH B 3HAMEHATEJIE: \/_ ) \/_
3++/3

3.  Ympoctuts Beipaxenue: 1) (\/E — 2)2 +4/4.

3
2):{/@.4%; 3)316_8‘.3i
c Vb \ b2 V2ab
J5+4/3 )

4. I/I36aBbTeCB OT UPpPAIHUOHAJIbHOCTHU B 3HAMCHATCIIC!: ,
\/§ 3+ \/E

5. YOpocTuTe BbIpaKEHUE: 1)\1(1—\/5)2 —8f27
2)i2ab? -3/4a%h;  3) 4/3a%b® -4/27a%

6. Berunciure 4{(%) : 4[(%) . 6328, (/50 +4+/2)2+/2,

23 +1 J5+4/3

7. W306aBbTECh OT MPPALIMOHAIBHOCTH B 3HAMEHATee ,
V3 ' 5-43

8. VYmpocrture Beipakenue: 1) \/ (2 —J5 )2 + ‘{/(2 —J5 )4

2)a’b’ +3/ab?; 3) 3/81x"y +3/3xy

9. Pemmuth MppalmoOHaNbHbIE YPAaBHEHUS:

a) \J(x-2) =5,

6) v10-x =10,

B) X+4-x—-4=2
r) V2X° +8X+7 =X+2,
) JBX—16 +2 =X
e)Vh+x =2x-1

10. . CpaBHuTe ¢ equHUIIEH CleAYIOIINE CTETICHH:
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El

2) @5; 6) [gj B) @j r) (g]g; 1) (0,21

3+4/5
11. Bemuncinre:  a) 227373 .87, _ 127
32+£ . 41+\/g

12 Haitaure 3HaueHue BbIpaKeHUs:

2 1 1

a) 8% —16% +92 ; 6) g

2 1 1 1Y)z 1\ 3 05
r)1253 +162 +3432 9) ) tls -(0,81)°°. e)

0,25

-4
-0,3°%. [gj -0,367°.,/0,0001*

42a® —30a’b
35ab? — 25p°3
14. BeImoJIHUTE IEWCTBUL:

a) (a’°'5 +0,5a°'75)2 ; 6) A x-Ix2 +x%;
2

1

1 £
> Py 3
g | X2H+2 x2-2 16 | . 28’ -\/0_(328[5(1)%_

+ - , —
1 1 X —4 5/a3

X2 -2 X242

15. Ynpocture BelpaxkeHUeE:

13. Cokparure 1po0b:

a_4a—4
a) a 6 a—b +a2+b2;
2, 2(a+b) a?-b?
a

IIpoBepka BBINOJHEHHS CAMOCTOAATEIbHON padoThl. CaMocTosTENbHASI paboTa HallpaBjIeHa Ha
CaMOCTOSITEJIbHOE OCBOCHHE M 3aKperieHHe OOyJarollMMHUCS MPaKTUYeCKMX YMEHMH U 3HaHuil,
OBJIaJIeHHE MPO(eCcCHOHATBHBIMU KOMIIETEHIIUSIMU.

CamocrosTenbHas MOArOTOBKAa 00YUYAIONIMXCS MO AUCHUIUIMHE MPEANoaraeT ciaelyromue BU/IbI
1 (GOpMBbI pabOTHI:

e CucremaTnueckasi mpopaboTKa KOHCIEKTOB 3aHATHH, ydeOHON U CrIeUuaIbHON JINTEpaTyphl.

e CamocTosATeNIbHOE H3y4eHHE MaTepuajga U KOHCIEKTHPOBAaHUE JEKIMH Mo ydeOHOH u
CIeLMAbHOM, TUTEpaType.

e BrInonaHeHne pacyeTHBIX 3aJaHuM.

e Pa0ota co cipaBOYHOH JIUTEPATYpOH.

e OdopmieHre 0TYETOB MO MPAKTUIECKUM paboTaM, U MOATOTOBKA K MX 3allUTe.

Criucok caMocCTOSTENbHBIX Pa0oT:

e Camocmosmenvuas paboma Nel. 3akpenyieHUE OCHOBHBIX CIIOCOOOB pPELICHHS ypaBHEHHI.
Hoxnan: «HenpepsiBHBIE ApOO.

o  Camocmoamenvnas paboma Ne2. BpIloNHEHHE WHIUBHUIYaJIbHBIX 3alaHUM IO PELICHUIO
UppalMOHANIbHBIX M TIO0Ka3aTeNbHBIX YpaBHEHMH, IO MpPeoOpa3oBaHMUI0 YHCIOBBIX M OYKBEHHBIX
BBIpXEHUI, COIepKAIUX PaTUKAIbI.

e Camocmoamenvnas paboma Ne3. BwluncineHue orapuMoB, pelieHue JorapupMHUUEcKux
YPaBHEHUHU.

e Camocmosmenvuas paboma Ne4. BeimomHeHne TpPEHUPOBOYHBIX 3a7aHui 1Mo Teme. Pemenne
3azad.

e  Camocmoamenvnas paboma Ne5. BeloIHEHNE TPEHUPOBOUHBIX 33AaHUM Mo TeMe. Jlokian
«[TapamnenbHOe MPOEKTUPOBAHUEY.
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o  Camocmosmenvuas paboma Ne6. PermeHue TPEHUPOBOUHBIX 3aJaHUN 1O KOMOWHATOPHKE.
®opMyJibl COYETaHU, TIEPECTAHOBOK, PA3MEIICHUM.

e Camocmoamenvnas paboma No7. BrlnonHeHHe WHAWBUIYAIBHBIX 3aJaHUN Ha NEHCTBHA C
BekTopamu. M3yueHune ypaBHEHUH OKPYKHOCTH, c(epbl, IIIOCKOCTH, PACCTOSTHUSI MEXK1Y TOUKAMHU.

e  Camocmosmenvnass  paboma  Ne8.  Hcmonbp3oBaHWe  BEKTOPOB  MpPHU  PELICHUU
CTEPEOMETPUYECKUX 3a]1au. BeKTOpHOE 3a/1aHue MIPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

o Camocmosmenvuas paboma Ne9. 3ayduBaHue ONPEACICHUN TPUTOHOMETPUICCKUX (DYHKITHH,
UX 3HAKOB 110 YETBEPTAM, (POPMYJI U 3HAUCHUH HEKOTOPBIX YIJIOB.

o Camocmoamenvnas paboma Nel(). Perienne TBOpUECKUX 3ajad.

o  Camocmoamenvnas paboma Nell. Jloxknagpl: «TpuroHomeTpuueckue ypaBHEHUS,
NPUBOAMMBIE K KBaJpaTHbIM», «OIHOpPOIHBIE TPUTOHOMETPUYECKHE ypaBHEHHS», «BBermeHue HOBOM
MIEPEMEHHOH NPU PEeIIeHUH KBaJPATHOTO YPaBHEHUS.

o Camocmoamenvnas paboma Nel2. Jloknanpl: «IlokazaTenbHble YpaBHEHUS € TapaMeTpaMu»,
«Jlorapudmuueckue ypaBHEHHUS C TIapaMmeTpaMuy». PelieHue MOKa3aTeNbHbIX, JIOTapu()MUYECKUX,
TPUTOHOMETPUUYECKUX YPaBHEHUH.

o  Camocmoamenvnas padboma MNel3. Jloknan  «lIpaBuibHblE H  TOJXYNpPAaBUIbHBIC
MHOTI'OIpaHHUKN». PellleHue TpeHHMpPOBOYHBIX 3aJad Ha BBIYMCIECHUE 3JIEMEHTOB MHOI'OIDAaHHHKOB U
MMOCTPOEHUE CEUCHHUIA.

e Camocmosmenvuas padboma Neld. Jloknan: «KoHuueckue cedyeHus U HUX IPUMEHEHHUE B
TexHuKe». M3yuenune hopMyn 06beMOB U IUIOIIAJIEH TOBEPXHOCTH, pEIIEHUE TPEHUPOBOUHBIX 33/1a4.

o Camocmosmenvuas paboma Nel5. 3ayunBanue onpeneneHuid. BeimogHenne TpeHUPOBOYHBIX
3a/1aHHM.

o  Camocmosmenvuas paboma Nel6. WccnenoBanue (yHKIMNA M TOCTpoeHUE rpaduka c
MIOMOILBIO IPOM3BOIHON. HaxoxieHue HaunyuIiero peleHus B IpUKIIaAHbIX 3a/1a4ax.

o Camocmosmenvuas paboma NelT7. TpenupoBouHas paboTa MO BBIYUCICHHUIO OMPEIEIICHHBIX
MHTETPAJIOB U UX IPHUMEHEHHE.

o Camocmosmenvuas paboma Nel8. Jloknan: «CxeMa NOBTOPHBIX UCTIBITAaHUN BepHym.

o  Camocmosmenvuas padboma Nel9. 3ayuynBaHMe HOBBIX MOHATUH W mpaBwil. Pemienue
TPEHHUPOBOYHBIX 3a/1a4.

o Camocmoamenvnass paboma Ne20. TpenupoBouHas paboTa IO PEMICHUIO YpaBHEHH
Pa3IUYHBIMU CIIOCOOAMHU.

o  Camocmosmenvuass paboma  Ne2l. PemieHue  panUoOHaJbHBIX, HpPpaIMOHAIbHbIX,
MOKa3aTeIbHBIX HEPABEHCTB.

o  Camocmoamenvnas paboma Ne22. PeumieHne ypaBHEHHH U HEPABEHCTB C HCIIOJIb30BAaHHEM
CBOWCTB U IrpaMKOB (PYHKIIUH.

o Camocmosamenvras paboma Ne23. Jloknan: «MccienoBanue HEPABEHCTB C TAPAMETPOMY.

CBoaHas Ta01u1a Mo npuMeHsieMbIM (opMaM U MeTOAAM TeKYILIero KOHTPOJISA M OLleHKH
pe3yabTaToB 00y4YeHust

(I)Ole)I U ME€TOAbI KOHTPOJISI H OCHKHU

PesyabTaTsl 00yyeHus
pe3yJabTaToB 00y4eHHs

JIMYHOCTHBIX: IIpakTnueckue 3aHATHS, MMACbMEHHAs
—  c(OpMHUPOBAHHOCTh  MpPEJCTABIECHUH O | CAMOCTOSATENIbHAS paborta, [IUCbMEHHAs
MaTeMaTHKe KaK YHHUBEpPCAJIbHOM S3bIK€ HayKH, | KOHTpOJbHAs  paboTa, KOMOWHUPOBAHHBIM
CpeACTBE MOJICIMPOBAHUS SBICHUH M IPOLECCOB, | METOA B GopMe (QPOHTAIBHOIO oOnpoca |

UJEAX U METOJIaX MaTEMaTHKH; IPYIIIOBON CaMOCTOSITEIBHOU paloTsI,
—— TIOHMMaHME 3HAYUMOCTHM MaTeMaTUKU s | GPOHTAIBHBIN OMpOC, caMOCTOATENbHAs paboTa
Hay4YHO-TEXHUYECKOTO mporpecca, | ¢ KHUTOM W JPYyTHMHM  MaTepuajaMu,

c(hOpMUPOBAHHOCTH OTHOIICHUS K MAaTEMATHKE KaK | BBHITIOJHEHUE IMPE3CHTAIIHA.
K dYacTh oOOIIeYesIoBeUueCKOl KyJIbTYphl depes
3HAKOMCTBO C HCTOPHEH pa3BUTHUS MaTEMaTHUKH,
SBOJIIOIMEN MaTeEMaTHYECKUX HIIEH;
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— pa3BuUTHE JIOTUYECKOT0 MBIIUICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMHUYECKON KYJIbTYpHI, KPUTUYHOCTH
MBIIIJICHUA Ha YpPOBHEC, H€O6XOI[I/IMOM JJISL
Oyayuieil npodeccuoHaNbHON AESITeTbHOCTH, IS
MIPOJIOJKCHHS 00pa30BaHus U caMOOOpa30BaHMUS;
—— OBJIaJICHUE MAaTEMaTUYECKUMH 3HAHUSIMH U
YMCHUSMU, HGO6XOI[I/IMBIMI/I B HOBCCI[HGBHOﬁ
KHU3HU, U1 OCBOCHMSI CMEXKHBIX €CTECTBEHHO-
Hay4YHBbIX JUCHUITIINH n JUCHUITIIINH
npodecCHOHaNbHOTO  LUKJIA, [UISI  MOJy4eHUs
oOpazoBaHust B 00nacTax, He TpPeOYIOIMIHX
yrayOJaeHHONH MaTeMaTUYeCcKOi MOArOTOBKHY;

—— TOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHHIO, B
TOM 4YHCJIE CaMOOOpPa30BaHMIO, HAa MPOTSKEHUU
BCEM  KU3HM; CO3HATEIbHOE OTHOIIEHHE K
HEMpPEephIBHOMY  OOpa3oBaHUI0 KaK  YCIOBHUIO
YCHEmHOW MPOoPecCHOHATBHONR M OOIIEeCTBEHHOM
NesITeNIbHOCTH;

—— TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITEIbHOM
TBOPUYECKOM M OTBETCTBEHHOMU AESITETbHOCTH;

—— TOTOBHOCTh K  KOJUICKTUBHOH  pabore,
COTPYJHUYECTBY co CBEPCTHUKAMHU B
o0pa3oBaTeNbHOM, 00IIIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIeIOBATENLCKOM, TPOEKTHOM U IPYrux
BHJIAX JICITCILHOCTH,

— OTHOIICHHE K npodeccnoHanbHOM
NESATEIPHOCTH KaK BO3MOXHOCTH  y4acCTUsI B
pelieHnn JIMYHBIX, OOLIECTBEHHBIX,

rocyJIapCTBEHHBIX, 00IIEHAIIMOHATBHBIX MTPOOIIEM;

MeTanpeIMeTHbIX:
—— YMEHHE CaMOCTOSITEIIbHO OMNPENEATh LENH
JIEITETHOCTH U COCTABIIATH INIAHEI JACATEIIHLHOCTH;
CaMOCTOATENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATH
U KOPPEKTHUPOBATH JESATEIHHOCTh, HCIOIB30BAThH
BCE BO3MOXHBIE PECYpPChl Il  JOCTUXKEHHUS
MOCTABJICHHBIX WEJNEed M peaau3aluyd IUIAaHOB
NeSITeNIbHOCTH;, BBIOMPATh YCHEIIHbIE CTPATeTUU B
Pa3IUYHBIX CUTYAIUSX;

——  yYMEHHUE  TPOIYKTHUBHO o0marecss U
B3aWMOJICVCTBOBATH B  MPOILIECCE COBMECTHOH
NEeSATEIbHOCTH, YYWUTBIBATh  MO3ULHUH  JPYTUX
YYaCTHUKOB JIeSATEIbHOCTH, 3¢ (HeKTUBHO
pazpemiats KOHQIUKTHL;

—— BJIaJICHUE HABBIKAMH MMO3HABATEIHHOM, yueOHO-
HCCIIEIOBATENIBCKON U IIPOEKTHOM

NEeSTETPHOCTH, HAaBBIKAMH pa3pelieHus: mpooiieM;
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETLHOMY
MMOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3ajad,
MIPUMEHEHHUIO PAa3JIMYHbIX METOJOB MO3HAHUS;

—— T'OTOBHOCTH M CITOCOOHOCTH K CaMOCTOSITSILHOM
WH(OPMAIIMOHHO-TIO3HABATENILHON  JIEATEIBHOCTH,
BKJTFOYAs YMEHHUE OPHEHTHUPOBATHCS B PaA3IMUHBIX
HMCTOYHUKAX MH(OpMaINK, KPUTHUECKH OIICHUBAThH

[TuceMmenHnas IIpOBEpKa B dopme
MaTeMaTHYeCKOro JUKTAHTa,

caMmocCTosiTeNTbHasl paboTa ¢ KHUTOH M IPYTUMHU
MaTepHaIaMH.

74




U MHTEPIPETHPOBATh MHPOPMAIUIO, MOJYIAEMYIO
U3 pa3JIMYHbIX HCTOYHHUKOB,

BJIaJICHUC S3bIKOBBIMH CPEJICTBAMHU: YMEHUE
SICHO, JIOTUHHO W TOYHO H3JIaraTb CBOKO TOYKY
3pCHHUS, HCIOJIb30BaTh AaJICKBATHBIC S3bIKOBBIC
CpEICTBa;

BIAJICHUC  HaBBIKAMHU  [MO3HABATEIbHOM
pediiekCMM  KaK ~ OCO3HAHHUS  COBEPIIAEMBIX
JACUCTBUH ¥  MBICIUTEIBHBIX IPOIECCOB, HX
pe3yIbTaTOB M OCHOBAHHM, IPAHHIl CBOCTO 3HAHUS
U HE3HaHWs, HOBBIX II03HABATEIBHBIX 3a1au M
CpCACTB IJIA UX JOCTHUIKCHUA,

— LEJICYCTPEMJICHHOCTh B IMOUCKAX U IMPUHSITHH

pelieHuid, CcooOpa3UTENbHOCTh W HHTYHIIHS,
Pa3BUTOCTb.

NnpeMeTHbIX: [Mucemennas camocrosiTenbHast padbora
—  c(hOopMHUpPOBAaHHOCTh  TPEACTABICHUH O | MMCbMEHHAas KOHTpPOJIbHAsA paboTa

MaTeMaTUKe KaK 4YaCcTH MHUPOBOH KYIbTYpPbl H
MeCTe MaTeMaTHKH B COBPEMEHHOM IMBUIIM3AIIHH,
croco0ax OIMUCAHUsS SIBJICHUI pPeaJbHOr0 MHpa Ha
MaTeMaTHYECKOM SI3BbIKE;

c(hOpMHUPOBAHHOCTH

IPEACTABICHUN O
MaTEMaTUYECKUX MOHATHAX Kak  BaKHEHIIMX
MaTeMaTHYECKHUX MOJIEIISIX, MO3BOJISIFOIINX
ONMCHIBATL M M3y4yaTb pas3Hble IPOLECCHl U
SIBJICHUS; MIOHMMAaHUE BO3MO>KHOCTH
aKCMOMAaTHYECKOTO IIOCTPOEHUS MaTEeMaTHYECKUX
TEOPHIL;

BIAJICHHE METOAAMM  JOKA3aTeIbCTB U
QITOPUTMOB pPEILLEHUs, YMEHHE HUX IPUMEHSATb,
IIPOBOAUTH JI0KA3aTEIbHBIE PACCYXKIEHUSA B XOJHE
pelieHus 3aaay;

—— BJIQJICHUE CTAaHAAPTHBIMU IIPUEMAMM PEILICHUS
paloHaIbHBIX u UppalMOHAIIBbHBIX,
[IOKA3aTeIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHMH U HEpPAaBEHCTB, UX  CHCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX
[IpOrpaMM, B TOM YHUCIIE JUIsl IOMCKA TyTH pPeLeHus
U WUIIOCTpAaUM  PELIEHUS  ypaBHEHUH U
HEPABEHCTB;

c(OPMHUPOBAHHOCTh  TNpEACTaBIE€HUN 00
OCHOBHBIX IMOHATHSX MaTeMaTUYECKOro aHajn3a U
ux CBOMCTBAX, BJIAJICHUE YMEHHEM
XapaKTepU30BaTh MOBE/ICHNE ¢byHKIUH,
UCIOJIb30BaHNUE  IIOJYYEHHBIX  3HAaHUM  JJA
OIMCaHUS U aHallu3a PeabHbIX 3aBUCHMOCTEN;
BJI/ICHUE OCHOBHBIMU TOHATUSMU O IUIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTrypax, UxX
OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTH YMEHUS
pacrmo3HaBaThb  reoMeTpuueckue  GUrypsl  Ha
yepTexkax, MOAENAX U B PEaIbHOM  MHPE;
MIPUMEHEHNUE U3YyYEHHBIX CBOMCTB F€OMETPHUUECKHUX
buryp u Gopmyn Uil pelIeHUs TeOMEeTPUUYECKUX
3aJ1a4 U 3aJ1a4 ¢ IPAKTHUYECKUM COJIepPKaHUEM;
c(OPMHPOBAHHOCTh  TPEJICTABICHUH

0

MpaKkTHYecKas IpoBepKa

KOMOWHHPOBaHHBII METO/I B dbopme
(bpoHTATBLHOTO orpoca HW  TPYINIOBOU
CaMOCTOSITEIIbHOU PA0OTHI

NUCbMEHHAs poBepKa B bopme
MaTeMaTHYECKOTO JUKTAHTA,

3amuTa pedepara,

caMoCTosiTeNIbHasE paboTa ¢ KHUTOM M IPYTUMHU
MaTepuaIamH.
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IpoLeccax H SIBJICHUX, UMEIOLINX BEPOSTHOCTHBIN
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MUpE, OCHOBHBIX MOHATHAX
JJIEMEHTAapHOM TEOPUU BEPOSATHOCTEH; YMEHHMU
HaXOJUTh U OLICHUBATbh BEPOSATHOCTH HACTYILICHUS
COOBITHI B MPOCTEHIINX MPAKTUUYECKUX CHUTYAIHIX
Y OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYUH;
—— BJIQJICHUE HABBIKAMM MCIIOJb30BaHUS I'OTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM IIPU PELICHUH 33]1a4.

3.2 ®opMa nNpoMe:KYTOUYHOI aTTeCTALNHU

[Tpomexxyrounast arrectrarus o gucrummae [1/1.01. MaTtemaTuka a1 o4HOM M 3a04HOU (opMm
o0y4ueHus — opyeue popmvl KOHMPOs (KOHMPOLLHASL PAOOMA) U IK3AMEH.

Obyuarowuecs donyckaromcss K coave opyeux ¢hopm KOHmMpoas (KOHMPOIbHOU pabomvl) u
9K3AMEHA NPU BbINOHEHUU 8CeX BUO08 AYOUMOPHOU U CAMOCMOAMENbHOU pabomul, npedyCcMOmpeHHbIX
pabouyeti npoepamMmort U KaieHOapHO-memMamuyecKum niaHoM OUCYUNTUHBL.

Hpyaue gpopmvl konmpons (KOHmMpOabHAsL paboma) NPoOOAMCA 3a Cuem 6peMeHU OMBeOeHHO20
Ha u3ydenue OUCYUNIUHBL, NPU YCIOBUU CBOEBPEMEHHO20 U KAYEeCMBEHHO20 BbINOJIHEHU 00yYaouuMcs
8cex 8u008 pabom, npedyCMOMPEHHbIX padbodell NPOPAMMOL OUCYUNTIUHBL.

IlepeueHb BONPOCOB K Opyzum ghopmam KOHmponsn (KOHmMpoaIbHou padome) 011 04HOU hopmbl
00yueHusn
Lenble, nelcTBUTENbHBIE, pAlIMOHATIbHBIE U KOMIUIEKCHBIE YUCIIA.
KomrmekcHbie uncna. Anredpanueckas opma KOMIIEKCHOTO YKCIa.
Cremnenu ¢ pannoHaAIBLHBIMU MOKa3aTensiMu. X cBoiicTBa.
CreneHu ¢ eHCTBUTENBHBIMU MTOKa3aTensiMu. VX cBoiicTBa.
Jlorapudwm uncna. Bunst norapudmon. CoiicTBa orapumoB.
Oyukuun. CriocoOsl 3a1aHUSL.
Oo6patubie pyakimu. O6IacTh onpeeieHnus U 001acTh 3HAYCHUH 00paTHON (PYHKITHH.
Panuannas mepa yria.
Tpuronomerpuueckue (GYHKIIMM ~ 4YHCJIOBOTO aprymenta  OcCHOBHbIE CBOMCTBA
TPUTOHOMETPHUECKUX (YHKIIHIA.
10. OcHOBHBIE TPUTOHOMETPUYECKUE TOXIECTBa DOPMYIIBI TPUBEICHHS.
11. IlpeoGpa3oBaHue CyMMbl TPUTOHOMETPUUECKUX (PYHKIMI B MPOU3BEICHUE U TIPOU3BEICHNUS B
CYMMY.
12. ApxkcuHyc, apKKOCHHYC, apKTaHT'€HC YHUCIIA.
13. TMocnenoBarensHOCTH. [Ipenen mociea0BaTeIbHOCTH.
14. beckoHe4yHO yOBIBaIOIIas FeOMETPUUECKas IPOTPECCcHsi U e€ cymMma.

©CoNoOk~wWNE

Ilepeyennb BOpPoCoOB K Opyzum ghopmam Konmponsa (KOHmpoavHou pabome) 014 3a04HOI hopmbl
00yueHusn
Llenbie, neliCTBUTENbHBIE, PALIMOHATIBHBIE U KOMIUIEKCHBIE YUCIIA.
KommiekcHbie uncna. Anredpanyeckasi popMa KOMIUIEKCHOTO YHCTIA.
Jlorapudm uncna. Buasl norapudmon. CpoiicTBa sorapumos.
Oynknuu. CiocoOb! 3a/1aHUsL.
O6parnbie ¢pynkimuu. O6xacTh onpeneneHus 1 001acTh 3HaUeHU 00paTHOM (QyHKIMH.
Tpuronomerpuueckne  ¢yHKIME  YucioBoro  aprymeHta  OCHOBHBIE — CBOICTBa
TPUTOHOMETPUUYECKUX (YHKLUH.
7. ApkcuHyc, apKKOCHHYC, apKTaHT'€HC YHCIIA.
8. IlocnenosarensHoctu. [Ipenen mocae0BaTeIbHOCTH.

ok wdE

Ilepeyenb BONPOCOB K IK3AMEHY 0151 OUHOIU U 3A04UHOU Popm 00yuenusn
Teopus
1. Ilenble, neiCTBUTENbHBIC, PAIIMOHAIBHBIE M KOMITJICKCHBIC YHCIIA.
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KommnekcHsie uncna. AnreOpanueckas opMa KOMILJIEKCHOTO YHUCIIA.
Crenenu ¢ paMoHaIbHBIMU MOKa3aTensiMu. X cBoiicTBa.
CreneHu ¢ IeHCTBUTEILHLIMU ITOKa3aTeaIMu. MIX cBOMCTBA.
Jlorapudm uncna. Bunst norapudmon. CoiicTBa norapumoB.
B3anMHoOe pacnoniokeHue 1ByX IpsIMbIX B IPOCTPAHCTBE.
[TapaniensHOCTh U NEPHEHAUKYIAPHOCTH MPSIMOM U TIIOCKOCTH. [lapaienbHOCTh MITOCKOCTEH.
VYron Mexay npsmMou ¥ IMII0CKOCTHIO.
. YToJ Mexay MI0CKOCTSIMU. J{ByrpaHHBIi yroJ.

10 [lepneHUKyISIPHOCTD JBYX INIOCKOCTEH.

11. T'eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: TNapaUICIbHBIA TIEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

12. OcHOBHBIC TIOHATHS KOMOWHATOpUKH. 3aJayd Ha TMOACYET 4YHUCIA pPa3MEIICHUN,
MEPECTAaHOBOK, COUECTAHUM.

13. Bekropsl. Mopaynps BekTopa. PaBeHCTBO BekTOpoB. Cl0K€HHE BEKTOPOB. YMHOXEHHE
BEKTOpAa Ha YUCIIO.

14. Koopaunatel BekTopa. CKaasipHOE MPOU3BEICHUE BEKTOPOB.

15. Pagunannas mepa yria. BpamarensHoe nBuwkenue. CUHyC, KOCMHYC, TAHT€HC U KOTaHIEHC
qucia.

16. ®opmynsl npuBeaenus. Popmynsl cnoxkenus. Gopmynsl ynBoeHuss Gopmynbl TOJTOBUHHOTO

CoNoORWN

yria.
17. Tlpocreiimne TPUrOHOMETPUUECKUE YPAaBHEHUSI.

18. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABCHCTBA.

19. Oo6parnbie TpuroHomerpudyeckue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT'€HC.

20. CnyyaiiHasi IMCKpETHAsl BEIMYMHA M €€ 3aKOH pacIipeieIeHusI.

21. MareMaTHuyeCcKOe OXKHIaHUE, TUCIIEPCHUs.

22. Oynkuuu. MOHOTOHHOCTB, YE€THOCTh, HEYETHOCTh, OTPAaHMUYEHHOCTD, IEPUOTUIHOCTb.

23. IIpomexxyTku BoO3pacTaHMs U YObIBaHMsA, HauOOJbllIee M HAaUMEHbIIEE 3HAYECHUS, TOUKU
JKCTpEMyMa.

24. BepmuHsl, pedpa, TpaHd MHOTOTPaHHUKA.

25. MHuororpaHssle yribl. Beimykiisie MHOrorpanHuka. Teopema Ditnepa.

26. IIpusma. [lapamnenenunen. Kyo.

27. Tlmpamuna. Terpasap.

28. LluiuHap U KOHYC.

29. ®opmyibl oobema uryp.

30. [NonsTue o mpezesne nMocae10BaTeIbHOCTH.

31. TonsTre 0 MPOU3BOIHON (PYHKIINH, €€ TEOMETPHUECKUI U (PU3NIECKHUN CMBICIT.

32. IIpou3BoaHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHHA.

33. Bropas npousBoHas, €€ TeOMETPUIECKUN U (PU3HUECKUI CMBICI.

34. IlpuMeHeHHE ONpEAEICHHOr0 WHTerpajga Juis HaXOXKICHHS IUIOIIAAM KPUBOJUMHEHHOU
Tpareum.

35. CoObITHE, BEPOSTHOCTD COOBITHUS, CJI0KEHHE U YMHOXKEHUE BEPOSITHOCTEH.

36. TloHATHE O HE3aBHCHUMOCTH COOBITHH. JIWMCKpeTHas ciyd4aifHas BeIWYMHA, 33aKOH €e
pacripeieneHusl.

37. IlpencraBneHne AaHHBIX (TaONWIBI, JUATPAMMBI, TpapHKH), T€HEpaIbHAs COBOKYITHOCTD,
BbIOOpKaA, cpesiHee apupMeTndeckoe, MearaHa.

38. PammoHnanbHbIe, WppalMOHAIBHBIC, MOKAa3aTeIbHBIE M TPUTOHOMETPUYECKHE YpPAaBHEHHS H
CHUCTEMBI.

39. PammoHnanpHbIEe, UppaMOHATIBHBIE, TOKA3aTSIBHBIE H TPUTOHOMETPUYECKIE HEPAaBEHCTBA.

40. Metox wuHTepBanoB. M3o0pakeHHEe Ha KOOPAWHATHOM IJIOCKOCTH MHOXECTBA pPELICHUN
YpaBHEHHI U HEPABEHCTB C IBYMS IEPEMEHHBIMHU H UX CUCTEM.

Ilpakmuka
1. Pas0etite uncna o kiaaccam: Q, I, Z, N

9; -33; -; 4/15,3.
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2. TlpeoOGpa3yiiTe (rae 3TO HEOOXOAMMO) U OTIPEICTUTE ICUCTBUTEIBHYIO I MHUMYIO YaCcTH
KOMIIJICKCHBIX YHCECII:
a)z=a+ib, byz=-4+2i, c)z=2i+3i—1, d)z=13.

3. Beoruucnure: a) 25§* 125§, b) ((2)4'1) : (2)20'6.
-7

5 5
4. Beruuciure: a) <:5i1**527%> . b) 3‘;;:4’ c 311*5:41.
5. Bremuucnure: a) log, % ,0)log;1,8)logs 5 + loge 3.
6. Ilepecekatorcs nu npsimbie 3x+4y-1=0 u 2x+3y-1=0?
7. TlapamnensHa u npsmas AB koopaunaatHoii iockoctu Oyz, ecnu A(2,3,0) u B(4,-1,-7)?
8. HaiimuTe yrom, CHHYC MW KOCHHYC YyIiia, 0Opa30BaHHOTO MPSMOI g =zl

-2 6
IJI0CKOCThIO 2X +z — 1 = 0.

9. HaiinuTe yroia MexXIy AByMs TPaHSIMH MIPABUIBHOTO TETPadIpa.

10. JIpyrpannsni yron paBeH 30°. Ha omgHO#l rpaHu ApBYrpaHHOro yrjia jgaHa Todyka B,
paccTositHue OT KOTOpoil 0 pebdpa paBHO 24 cM. Uemy paBHO paccTosiHue OT Touku B 110
BTOpPOM I'paHu JBYIPAHHOTO yrjia?

MHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU POCCUMCKOM ®EJEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOI’KETHOE OBPA3OBATEJIBHOE
YUYPEXKXJIEHHUE BBICHIEI'O OBPA3SOBAHUS
«BAILIKUPCKHUH T'OCYJIAPCTBEHHbIN YHUBEPCUTET»
Koanen:x bamly

[TPOMEXYTOUYHAS ATTECTALIMA
mo aucuunnuae [171.01. MaremaTuka
40.02.01 IIpaBo u opraHu3aius COIUAIBHOTO0 00CCIICUCHUS

DK3AMEHAIIMOHHBIN BUJIET Ne 1

1. I_IeJ'ILIe, HeﬁCTBHTeHBHBIC, palOHAJIBHBIC U KOMIIJICKCHBIC YU CJIA.
2. CnyqaﬁHa;I JAUCKPCTHAA BCIIMYNHA U €€ 3dKOH paCIpPCaACIICHU.
V3

3. Pemmre HepaBeHCTBO ctgx < — <
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4. Cucrema onennBanus komiuiekta @OC Tekyuero KOHTPOJIsi M MPOMeKYTOUHOH
arrecTaluu

Kputepun onenunBanus pe3yabTaroB 3k3ameHa (OPO)
Kpurepuu onenku (B 6amiax):

- 25-30 GayI0B BBICTABIISIETCS CTYIEHTY, €CIIM CTYACHT Jaj MOJIHbIE, pa3BEPHYTHIC OTBETHI HA BCE
TEOPETHUYECKHE BOMPOCHl OWieTa, MPOAEMOHCTPUPOBAT 3HAHUE (YHKIMOHAIBHBIX BO3MOYKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MPUMEHATh TCOPETUYECKUE 3HAHUS MPU BBHIIOJHEHUHU
npakTHueckux 3amaHuil. CTyneHT Oe3 3aTpyJHEHUH OTBETHJI Ha BCE JONOJHHUTEIIBHBIE BOIPOCHIL.
[IpakTryeckas 9acTh paOOTHI BHIIIOJHEHA MTOJHOCTHIO 0€3 HETOYHOCTEH 1 OINOO0K;

- 17-24 ©annoB BBICTABISIETCS CTYICHTY, €CIM CTYACHT DPAcCKpbI B OCHOBHOM TEOPETHUYECKHE
BOMPOCHI, OJHAKO JOMYIIEHH HETOYHOCTH B OIpPEIEeNCHHH OCHOBHBIX NOHATHH. Ilpm oTBere Ha
JOTIOTHUTEIbHBIE BOTIPOCH! JAOMYIIEHBI HEOOIbIINE HETOYHOCTH. [Ipy BRIOTHEHNH MTPAKTUYECKON 4acTH
paboThI OMyIIEHB! HECYIIECTBEHHbIE OINOKHY;

- 10-16 6anyoB BBICTABISIETCS CTYIICHTY, €CIIM NIPH OTBETE HA TEOPETHYECKHE BOIPOCH! CTYIACHTOM
JOMYIICHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHMHM OCHOBHBIX MOHSATHH. JIorMka M MOJIHOTA
OTBETAa CTPaJalOT 3aMETHBIMH HW3bSIHAMH. 3aMETHBl TNPOOENsl B 3HAHMM OCHOBHBIX METOJIOB.
Teopernueckue BONPOCH B IEJIOM H3JI0XKEHBI JOCTATOYHO, HO C MpPOMycKamMHu MaTepuana. Vmerotcs
NPUHINUIHATIbHBIE OIIMOKHU B JIOTHKE IMOCTPOCHUS OTBEeTa Ha Bonpoc. CTyASHT He PEelIiI 3a/1a4y WM [IPU
pEeLIeHNH AOYIIEHbI IPyOble OLINOKY;

- 1-10 Gay10B BBICTABIISIETCS CTYACHTY, €CJIM OTBET HAa TEOPETUYECKUE BOIPOCHI CBUIETEIBCTBYET O
HEMOHUMAHUW M KpalHE HENOJHOM 3HAHWU OCHOBHBIX MOHATHH W MeTonoB. OOHapyKuBaeTcs
OTCYTCTBHE HABBIKOB NPHMEHEHHUSI TEOPETUYECKUX 3HAHWU TPH BBHIMOJHEHUU NPAKTUYECKUX 3aJTaHHM.
CTyneHT He CMOT OTBETHTH HU Ha OJIMH JIOTIOJIHUTEIIHHBIN BOIIPOC.

YcTaHaBIMBaeTCs CIIEIYIONIAs TPAAIUs TIEPEeBOIa OIICHKH M3 MHOT00aNIbHOUM B YETHIPEX0AILTLHYIO:
OK3aMEHBbI:

*  ommyHO — 0T 80 1o 110 GaynoB (Brimrouas 10 moompuTensHbIX 0alIoB),

= xopomio — ot 60 1o 79 Gamos,

"  yIOBJICTBOPHUTEILHO — OT 45 10 59 6amios,

"  HEYJIOBJIETBOPUTEIHHO — MEeHee 45 6aoB.

Kpurepun onenuBanus pe3yabTaroB 3k3amena (3P0O)
Kputepun onenku (B 6aynax):

«5» (0oTAMYHO) — 3a IIyOOKOEe M IOJIHOE OBJIAJICHHE COJCpXKaHHWEM y4yeOHOro marepuana, B
KOTOPOM OOy4arouuiicss cBOOOJHO U YBEPEHHO OPHUEHTHUPYETCS; 3a YMEHHE NMPAKTUYECKH NPUMEHSTH
TEOPETUYECKHE 3HAHMs, BBICKA3bIBaTh M OOOCHOBBIBATH CBOM CyxXAeHHsA. OueHka «5» (OTIMYHO)
IpearonaraeT rpaMOTHOE U JJOTMYHOE M3JI0KEHUE OTBETA.

«4» (xopomo) — eciau OOyYaroIIMIHCS MOJHO OCBOMJI Y4YeOHBIH MaTepual, BIajJeeT Hay4dHO-
MOHATUMHBIM  almapaToM, OpPUEHTUPYETCS B HW3YYEHHOM MaTepuajie, OCO3HAaHHO MPHUMEHSET
TEOpEeTUYECKHE 3HAHUS Ha MPAKTUKE, TPAMOTHO M3JaraeT OTBET, HO co/ep:kaHue U (popMa OTBETa UMEIOT
OTJIeJIbHbIE HETOYHOCTH.

«3» (yIOBIETBOPUTEIBHO) — €Clii 00yyaromuicss oOHapy>KUBAeT 3HAaHWE U IOHUMaHUE OCHOBHBIX
MOJIOKEHUH y4eOHOro Marepuanga, HO M3J1araeT €ro HEMOJHO, HENOCIEeNI0BaTeIbHO, JOIYCKaeT
HETOYHOCTH, B IPUMEHEHHHU TEOPETHUYECKUX 3HAHUN IpPU OTBETE HA INPAKTUKO-OPUEHTHUPOBAHHBIC
BOIIPOCHI; HE YMEET JJ0Ka3aTeIbHO 00OCHOBATH COOCTBEHHBIE CYXKICHHUSL.

«2» (HEey/IOBJIETBOPUTENHHO) — €CIIU 00YJaIOLIUIiCS NMEeT pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHMS,
JIOMYCKaeT OMIMOKH B ONpENEeNeHUH 0a30BBIX MOHATHM, MCKAXKAET MX CMBICI; HE MOXKET IMPAaKTHUECKU
IIPUMEHSTh TEOPETUUECKUE 3HAHMSL.

Kpurtepun onenuBanns pe3yaibTaToB Apyrux ¢popm xkonrposs (OPO)
Kpurepuu ouenku (B 6ayax):

- 25-30 6GayI0B BBICTABISIETCS CTYNIEHTY, €CIIM CTYACHT Jaj IMOJIHbIE, pa3BEPHYTHIE OTBETHI HA BCE
TEOPETUYECKHE BOMPOCHl OuieTa, MPOAEMOHCTPUPOBAN 3HaHHE (YHKIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTHUH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MPUMEHITh TEOPETHUUECKHUE 3HAHUS IPH BBIIOJHEHUH
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npakTudeckux 3amaHuil. CTyneHT Oe3 3aTpyJHEHMIl OTBETHJI Ha BCE JIONOJHUTENIbHBIE BOIMPOCHI.
[IpakTryeckas 9acTh pabOTHI BHIIIOJHEHA MTOJTHOCTHIO 0€3 HETOYHOCTEN U OIUOO0K;

- 17-24 GannoB BBICTABISACTCS CTYIAEHTY, €CIHM CTYACHT PacKpbUl B OCHOBHOM TEOPETHYECCKHE
BOMPOCHI, OJHAKO JOMYIIEHbl HETOYHOCTH B OIpPEIEeNCHMH OCHOBHBIX NOHATHH. Ilpum oTBere Ha
JIOTIOJTHUTEbHBIE BOIIPOCHI TOMYIIEHbI HEOObIINE HETOUHOCTH. [Ipy BBIMOTHEHUN MTPAKTUYECKON YacTu
paboThI OMyIIEHB! HECYIIECTBEHHBIE OINOKHY;

- 10-16 GannoB BBICTaBIISIETCS CTYACHTY, €CIH MIPH OTBETE HAa TEOPETUUECKHE BOMPOCHI CTYACHTOM
JOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAaHMHM OCHOBHBIX MOHSATHH. JIorMka M MOJHOTA
OTBETa CTPAJAlOT 3aMETHBIMM H3bSHAMH. 3aMETHbl MpOOENbl B 3HAHUU OCHOBHBIX METOJIOB.
Teopernueckue BONPOCH B IEJIOM H3JI0XKEHBI JOCTATOYHO, HO C MpPOMyCcKamMHu MaTepuana. VmeroTcs
MPUHIMITHATIBHBIC OIIMOKY B JIOTUKE MOCTPOCHUS 0TBeTa Ha Bornpoc. CTyIeHT He peliu 3a/1ady Wil Ipu
peLIeHNH AOYIIEHBI IPyOble OLINOKY;

- 1-10 6amioB BBICTABISETCA CTYJIEHTY, €CIH OTBET HAa TEOPETUYECKUE BOMPOCHI CBUIECTEILCTBYET O
HEMOHUMAHUU M KpalHE HENOJHOM 3HAHWU OCHOBHBIX MOHATHH U MeronoB. OOHapyXuBaeTcs
OTCYTCTBHE HaBBIKOB MPUMEHEHHs] TEOPETUYECKUX 3HAHHUI MPHU BHIIOJHEHUH MPAKTUYECKUX 3aJaHUM.
CTyneHT He CMOT OTBETHTb HU Ha OJIMH JIOTIOJIHUTEIIHHBIN BOIIPOC.

YcTaHaBIMBaeTCs CIEIYIONIAs TPaaIus IepeBoaa OICHKH U3 MHOTOOAJUTBHOHN B YeThIpeX0alIbHYIO:
»  omm4HO — oT 80 10 110 G6ammoB (BkiItouas 10 moompuTenbHbIX 0auIoB),
» xopoiio — ot 60 10 79 6amos,
"  YIOBJIETBOPUTEIHHO — OT 45 10 59 Gaios,
"  HEYJOBJICTBOPUTEIHHO — MEHEe 45 0aIoB.

Kpurtepuu onennBaHus pe3yabTaToB Apyrux ¢popm koutpo.s (3®0)
Kpurepuu onenku (B 6amax):

«5» (oTnMyHO) — 3a TIyOOKOE W TOJHOE OBJIAJICHHE COJEpKaHHEM Y4eOHOro marepuana, B
KOTOPOM OOyYaroluiicss CBOOOAHO U YBEPEHHO OPHEHTHUPYETCS; 32 YMEHHE MPAKTUYECKU MPUMEHSThH
TEOPETUYECKHE 3HaHMsI, BbICKa3blBaTb U OOOCHOBBIBATH CBOU CyxaAeHMs. OuneHka «5» (OTJIMYHO)
MpeJIoiaraeT rpaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«y» (xopomio) — ecinu OOyYaroUUMHCs TOJIHO OCBOMJI Y4eOHBIM MaTepuall, BiIaJeeT Hay4HO-
MOHATUMHBIM ~ amlmnapaToM, OpPUEHTUPYETCS B HW3YYEHHOM MaTepuajie, OCO3HAaHHO MPUMEHSET
TEOpPETHYECKHE 3HAHUS Ha MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO CO/epKaHue u (popMa OTBETa UMEIOT
OT/IeJIbHbIE HETOUHOCTH.

«3» (YIIOBIETBOPHUTEIBHO) — €CJIM 00yJaronIuiicss 0OHApYKUBAET 3HAHUE U TTOHMMaHUE OCHOBHBIX
MOJIOKEHUH y4eOHOro Marepuaja, HO M3J1araeT ero HeMoJHO, HEeMOCIel0BaTeIbHO, JOIMYCKaeT
HETOYHOCTH, B TIPUMEHEHUH TEOPETUYECKHX 3HAaHUM TPU OTBET€ HA MPAKTHKO-OPUEHTHPOBAHHBIC
BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CY)KICHHUSL.

«2» (HEYIOBIETBOPUTEIHLHO) — €CITU O0YJAIOIINIICS UMEET pa3po3HEHHbIE, 0eCCHCTEMHbBIE 3HAHMS,
JIOMyCKaeT OMMOKM B ONpEeAETeHUH 0a30BbIX MOHATUH, UCKaXXaeT MX CMBICI; HE MOXKET MPAaKTHUYECKH
MPUMEHSTHh TEOPETUICCKHUE 3HAHMSL.

Kpurtepnu oneHnBaHus BbINOJTHEHUA NMPAKTHYECKUX padoT

[Toxazarens oneHKN Pacnipenenenue
0au10B
ToyHOCTH BOCHPOM3BEACHUS YUeOHOTO MarepHuaia (TEpMHHOB, 1
npaBul, GaKkTOB, ONMCAHUH U T.J.)
To4YHOCTP pa3nuueHus U BBIICICHUS U3YYEHHBIX MAaTEPUAJIOB 1
MaxkcuMabHbIH Gast 2

Kpurepun onieHuBaHNs BbIIOJIHEHH KOHTPOJIbHBIX padot (OPO)

CrtpykTtypa paboTsl Kpurepnn onenkn Pacnipenenenue
6ayu10B
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OnunH TEPMUH (B Her orBeta / Henmonuerii oteer / 0/0,5/1

KOHTpOIbHOU pabote 5 wnu 10 | [lomHbIN oTBET
TEPMHUHOB)

Kpurepun oueHuBanus pe3yJibTaToB KOHTPOJILHOK padoTsl (3PO)

ITokazarenb OLIEHKH Pacnpenen
eHue 0aioB

CooTBeTcTBHE CONIEpKAaHUS KOHTPOJBHOM pPabOTHI 3asBICHHOW TeMe, 1
MIOCTABJICHHBIM LIEJISIM U 3a/1a4aM

JIOrMYHOCTB M OCIEA0BATENBLHOCTD B U3JIOKEHUH MaTeEpUaia 1

[TpuBreyeHre aKTyalbHBIX HOPMATHUBHBIX aKTOB M COBPEMEHHOI Hay4HOM 5
JUTEPATyPhl, HEPUOTNYECKUX W3TaHUN

Crenenb 000CHOBAaHHOCTH apryMEHTOB M 00001IeHuH (TToHOTA, IiTyOnHAa,
BCECTOPOHHOCTh PACKPBITUS TEMbI, KOPPEKTHOCTh apTryMEHTAllUUd U CHUCTEMbI 1
JI0Ka3aTeNbCTB, XapaKTep M JIOCTOBEPHOCTh IPUMEPOB, HAIM4YHE 3HAHUN
WHTETPUPOBAHHOIO XapaKTepa, CIIOCOOHOCTh K 000OIIECHHUIO)

CaMOoCTOATEIbHOCTh U3YUEHHUS U aHAJIM3a MaTepuaia 2

KynbTypa mNHCBMEHHOTO W3IIOXKEHUs Marepuana (Hay4HbId CTUIIb, 1
I'PaMOTHOCTb aBTOpA);

Kynbrypa odopmienust marepranoB padoThl (COOTBETCTBUE pabOTHI BCEM 9
CTaHJIAPTHBIM TPEOOBAHUSAM);

NTOTI'O 10

Ot 7 no 10 GayioB 32 BHIMOJIHEHHE KOHTPOJILHON pabOThI «3aUTEHOY
Memee 7 6anioB «He 3a4TCHO»
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