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1.MACHOPT MPOT'PAMMBbBI YYEFHOM TUCIUIIJIMHBI
II1.01 MaremaTuka: ajaredpa, HayaJia MATeMAaTHY€CKOI0 aHAJIM3a, TeOMeTpusi

1.1. O01acTh NpUMEHEHUS MPOIPAMMbI

PabGouass mporpamma AUCIHUIUIMHBI SIBIASETCS YacThIO MPOTPAMMBI  MOJATOTOBKH
crienaiaucToB cpeaHero 3seHa B coorBeTcTBuu ¢ @I'OC CIIO no cneumnansHoctu 09.02.02
KommnsrorepHsie ceTu.

1.2. MecTo TMCHUNJIMHBI B CTPYKTYpe NPOrpaMMbl NOAT0TOBKH CHENMATUCTOB
Cpe/iHero 3BeHa

VYuebnas mucruruinHa «MartemaTtnka: anreOpa ¥ Hadala MaTeMaTHYECKOTO aHaIu3a;
TCOMETpHUS» U3ydaeTcss B 00IIeoOpa3oBaTeIbHOM IIMKJIEe, HAa 0a3e OCHOBHOTO OOIIETro
oOpa3oBaHusl.

Jlist OCBOCHMST JWCIMIUIMHBI CTYACHTHI HCIIONB3YIOT 3HAHWS, YMEHHUS W HaBBIKH,
copMHUpOBaHHBIC HA TAIe OCBOCHUS MPOTPAMMBI TI0 MAaTEMAaTHKE OCHOBHOM IITKOJIBI.

1.3. Ilesin 1 3a1a4u JUCHUILINHBI — TPeOOBAHUA K Pe3yIbTAaTaM OCBOCHUS

AUCHMIIHHBI
B pesynbTare uzyueHus 00s3aTesIbHOM YacT yuyeOHOT0 IUKIIa 00yJarouuiics
TOJDKEH:

3HaTh:

1. 3HaueHue MaTeMaTHUYECKOM HAyKH JUIS PELICHUs 3a/1ad, BOZHUKAIOIIUX B TEOPUU U
MPAKTHKE; IHAPOTY U B TO YK€ BPeMs OTPaHUICHHOCTh MPUMEHEHHUS MaTEMaTHIECKUX METO0B
K aHAJIM3Y M UCCIIEIOBAHMIO MPOIIECCOB U SIBJICHUN B IPUPOJIE U OOIIECTBE;

2. 3HAYE€HUE MPAKTHUKH U BOMNPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTUKe s
(dbopMHUpOBaHUS M Pa3BUTUS MATEeMAaTUYECKOW HAyKH; MCTOPUIO PAa3BUTHS TMOHSATHS YHUCIA,
CO3JIaHUSI MATEMaTHYECKOTO aHaIN3a, BOSHUKHOBEHUS M PA3BUTHUS TEOMETPHH;

3. yHUBEpCaJbHBIH XapaKTep 3aKOHOB JIOTMKM MaT€MaTHYECKHUX DPACCYKICHHM, HX
MIPUMEHUMOCTB BO BCEX 00JIACTSIX YEIOBEUECKOM e TeNIbHOCTH;

4. BepOSATHOCTHBIN XapaKTep Pa3IMIHBIX MPOIECCOB OKPYKAIOIIECTO MUPA.

Ymers:

1. BbIMONHATH apupMETHUECKUE JACUCTBUS HaJA 4YHCIAMH, COYeTas YCTHBIE W
MUCbMEHHbIE MPHEMbl; HAXOAUTh MNPHUOIMIKEHHbIE 3HAUYEHUS BEJIWYMH U TOTPEIIHOCTH
BBIUMCIICHUH (a0COTIOTHAS M OTHOCHUTEIbHAS ); CPABHUBATH YMCIOBBIC BHIPAKCHUS;

2. HaXOIUTh 3HAYEHUS KOPHS, CTENeHH, Jorapudma, TPUTOHOMETPHUUECKUX
BBIPQXKCHUI HAa OCHOBE OMNpECNICHUs, MCIONb3ys MPH HEOOXOAMMOCTH HHCTPYMEHTAJbHBIC
CpEZICTBA; MOJIb30BATHCS MPUOIMKEHHOHN OIIEHKOW MPH MPAKTHYECKUX pacueTax;

3. BBINOJHATH TpeoOpa3oBaHMs BBHIPAKEHHUH, MPUMEHSS (HOPMYIbI, CBS3aHHBIE CO
CBOWMCTBaMU CTEIEHEH, Jorapu(pMoB, TPUTOHOMETPUUIECKUX () YHKITHIA;

4. BBIYMCIATH 3HAUYeHUE (DYHKIMH 10 33/IaHHOMY 3HAYCHHIO apryMEHTa MPU Pa3IUIHbIX
crocobax 3ananust QyHKUIUU;

5.ompenensaTh OCHOBHBIE CBOWMCTBAa YHCIOBBIX (YHKIWH, WJUTIOCTPUPOBATH HX Ha
rpadukax;

6.cTpouth rpaduku HM3y4EHHBIX (YHKIUH, WIUTFOCTPUPOBATH MO TpaduKy CBOHCTBA
AJNIEMEHTAPHBIX () YHKLUNA;

7.UCTI0B30BaTh MOHATHE (QYHKIMU JJIs OTIMCAHUS M aHAIN3a 3aBUCUMOCTEH BEJIHYNH;



8. HaxoIUTh MPOU3BOIHBIC HIIEMEHTAPHBIX (PYHKIINM;

9. wucnonb30BaTh NPOU3BOJHYIO JUIsl M3YYEHHS] CBOMCTB (DYHKIMI M TNOCTPOCHHS
rpaduKoB;

10. mpuMeHSTh MPOU3BOAHYIO IS MPOBENCHUS MPUOIMKCHHBIX BBHIYACICHHUN, PEIIaTh
3a/lay¥l MPUKIIATHOTO XapaKTepa Ha HAX0XACHHEe HAUOOIbIIEr0 U HAMMEHBIIIETO 3HAUCHHUS,

11. BbIUMCHATH B MPOCTEUIIMX CIIy4assX IUIOMIAAA M OOBEMBI C MCIOJIb30BAaHHEM
OIpPEIEJIEHHOT 0 UHTETpaa;

12. pemaTs panuoHaibHbIe, TOKa3aTeIbHbIC, JTOTapu(MUYECKUE, TPUTOHOMETPUUYECKUE
yYpaBHEHHUS, CBOJSIIMECS K JIMHEHHBIM U KBaJIpaTHBIM, a TaKKe aHAJIOTMYHbIe HEPABEHCTBA U
CHCTEMBI;

13. ucronp30BaTh Tpa@UUECKU METO PEIICHUS] YPaBHEHUI U HEPABEHCTB;

14. u3zo0paxaTh Ha KOOPJAWHATHOW IJIOCKOCTH pEIICHHS ypaBHEHUW, HEPABEHCTB U
CUCTEM C IBYMSI HEU3BECTHBIMU;

15. cocTaBnATh W pemiaTh YpaBHEHHS W HEPABEHCTBA, CBS3BIBAIONINE HEW3BECTHHIC
BEJTMYHMHBI B TEKCTOBBIX (B TOM YHCIIEe IPUKIAIHBIX) 3a/1a4ax.

16. pemaTte mnpocTeiile KOMOWHATOpPHBIE 3aJadyd METOJIOM Tiepefopa, a TaKxke ¢
WCTIOJIh30BAHUEM U3BECTHBIX (OPMYIT;

17. BbIUMCHATE B MPOCTEHIIMX ClAy4yasX BEPOATHOCTH COOBITHII Ha OCHOBE MOJCYETA
YHClla UCXOJIOB;

18. pacmno3HaBaTh Ha Yeprexax M MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI, COOTHOCUTH
TpeXMepHBIE 00BEKTHI C X OMUCAHUSIMHE, N300paKECHUSIMU;

19. onumchIBaTh B3aMMHOE PACTIOIOKEHUE IPSIMBIX U INTIOCKOCTEH B MIPOCTPAHCTRBE,

20. aHanu3uUpoBaTh B MPOCTEUIINX CIIy4asX B3aUMHOE pPaCIOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

21. m300pakaTh OCHOBHBIE MHOTOTPAHHUKU W KPYTJIBIE TeJa; BHIMONHATH YEPTEXKH IO
YCJIOBHSIM 3a/1a4;

22. pemiath IUIAHUMETPUYECKHE M MPOCTEHIIME CTEpeoOMETpHUUecKHe 3aJayd  Ha
HaXO0XKJIEHNE TEOMETPUUYECKUX BEJIMUWH (IUIHH, YTIIOB, IJIOMaAeH, 00HEMOB);

23. UCIOJIb30BaTh MPHU PEIICHUH CTEPEOMETPUUECCKUX 337124 IMIIAHUMETPUUECKHE (PaKThI
U METO/IbI;

24. IPOBOUTH JTOKA3aTEIbHBIC PACCYKICHHS B XOJI€ PEIICHUS 3a/1ad.

MakcumanbsHas yaeOHast Harpy3ka oOygaromierocst 351 gac, B TOM 4uce:
— obsi3aTenpHas ayquTOpHAas yueOHas Harpy3ka oOydaromierocs 234 yaca;
— caMocTosTeNbHas paboTa ooyuatomierocs 117 gacos.



1.4. IlepeyeHb IUIAHUPYEMBIX Ppe3yJbTATOB OOy4YeHHs] MO JTUCUHMILIMHE
(mepevensb popMUpPyeMbIX 3HAHUNA, YMEHUN U ONTHI AEATEJIbHOCTH)

Haunmenosanue B pesynpraTe u3ydenus y4eOHOM TUCHUIUIMHBI 00ydaroniecs T0KHBI
TEMBI 3HaTh YMEThb UMETh NIPAaKTUYECKUH ONBIT
AJITEBPA 31 3Hauenme Marematmdeckoil | Y1 BemomHATh apudmernueckue | O1 HCTIOIH30BaTh
HayKd [UIl peIIeHWs 3ajad, | JCWCTBHS HAJA YUCIAMH, COYeTas | NPHOOpDETEHHBIE 3HAHUS U
OCHOBEI BO3HMKAIOIIMX B TEOPHHM U | YCTHBIC M NHCHMEHHBIC NMPUEMBI, | yMCHHS B  NPAKTHYECKOMH
TPUTOHOMETP | TPAKTHKE; MIMPOTY M B TO XKE | HAXOIHTH MIPUOIKEHHBIE AIEATENLHOCTH u
un BpeMs OTrPaHUYEHHOCTh | 3HAUCHUS BEJIMYUH U | IOBCEAHEBHOM XKU3HU
MPUMEHEHUSI MaTeMaTUYeCKUX | MOTPELIHOCTH BBIUUCIICHUH | JUI1 TPAaKTHYECKUX pPacyeToB
METOOB K  aHanm3y U | (aOcoiroTHas W OTHOCHTENbHas); | Mo (opMyiaM,  BKIIOYas
UCCIICIOBAaHUIO TIPOLIECCOB U | CPaBHUBATH YHCIIOBBIE | (hOPMYJIBI, cojJiepaKaline
SBICHMA B  TPUPOAE U | BBIPAKEHHUS; CTeTIeHH, paauKasl,
oO1ecTBe; VY2 HaxoaWTb 3HAYEHHS KOPHS, | JOrapuQMsl U
32 3HAaYCHHE MPAKTHUKH U | CTENEHH, norapuMa, | TPUTOHOMETPUIECKHUE
BOIIPOCOB, BO3HHUKAIOIMIMX B | TPUTOHOMETPHUCCKHUX GYHKIMH, WCHONB3YS  TIpH
caMoi MaTeMaTuke JUISL | BBIpKEHUH Ha OCHOBE | HEOOXOIVMOCTH CIIPABOYHBIC
(¢opMHpOBaHUS W Pa3BUTHUSA | ONPENENCHUS, WCHONB3Ys TPH | Marepuaasl W HpoCTeHIne
MaTeMaTHYeCcKOi HayKH; | HEOOXOIMMOCTH BBIYHCIINTEIbHBIC YCTPOHCTRA,;
HCTOPHIO PAa3BUTHUS TIOHATHUS | HHCTPYMEHTAIbHBIE  CPEJCTBA;
qucIa, CO3JJaHUS | MOJIB30BAThCSl  NPHOIMKEHHOM
MaTEeMaTHYECKOTO aHaJu3a, | OLEHKOH TpH  MPAKTUYECKUX
BO3HHKHOBEHHMS U pPa3BUTHS | pacueTax;
reoMeTpuy; Y3 BBINONHATH HpeoOpa3oBaHUA
33 yHHBepcaJbHBIN XapakTep | BBIPAXKECHHH, MIpUMEHSA
3aKOHOB noruku | Gopmysl, CBSI3aHHBIC co
MaTeMaTHYECKUX CBOHCTBaMH CTETICHEH,
paccyxaeHui, uX | norapugmos,
PUMEHHMOCTh BO BCEX | TPUTOHOMETPUYECKUX (QYHKIIHHA;
obnacTsax YeJI0BEYECKOi
JIeSTeIIbHOCTH;
OYHKINUN UX 31 3HaueHue maremaTudeckon | Y4 BBIYUCIISITH 3HaueHue | O2 HCIIOJIb30BaTh
CBOVICTBA U HayKd JUisi peleHust 3aaad, | QyHKUuu 1o 3aJaHHOMY | IpUOOPETEHHbIE 3HAHUS W
I'PA®VKU BO3HUKAIOIIMX B TEOPUHU U | 3HAYCHUIO apryMeHTa IpU | YMEHU B  IIPaKTUYECKOU
MPaKTUKE; IIHUPOTY M B TO XK€ | pa3IMYHBIX cHocobax 3aJaHus | JeSTeITBHOCTH U
BpeMs OTPaHUYEHHOCTh | (YHKIIMH; MTOBCEHEBHOM KHU3HU
MPUMEHEHHSI MaTeMaTH4eckux | Y5 ONpeNeNnaTh  OCHOBHBIC | ATl ONUCAaHHMA C IOMOIIBIO

METOZOB K  aHauu3y W
HCCIIEZIOBAHMIO TIPOLIECCOB |
ABJIGHUH B  TpUpole U

00I1IECTBE;

32 3HaueHHE MNPAKTUKH U
BOIIPOCOB, BO3HHKAIONINX B
caMoit MaTeMaTHKe JUTSL
dbopmupoBaHUST W  pPa3BUTHS
MaTeMaTHYECKON HayKY;
HCTOPHIO PpAa3BUTHS TOHATHS
YHcha, CO3/1aHus
MaTeMaTHIECKOTO aHaIn3a,

BO3HUKHOBEHHSI U Pa3BUTH
TeOMETPUH;
33 yHHBepcaJbHBII XapakTep

3aKOHOB JIOTUKH
MaTeMaTHYECKUX
paccyxaeHui, ux
MPUMEHHUMOCTh BO BCEX
obmacTsax YeI0BEYECKON
JIeSITETIbHOCTH;

CBOWCTBA YHCJIOBBIX (YHKIIHI,
WILTIOCTPUPOBATH nx Ha
rpadukax;

VY6 cTpouth TpapuKu H3yIESHHBIX
(GYHKIMHA, WUIIOCTPUPOBATH MO
rpaduky CBOHCTBa
3JIEMEHTapHBIX (YHKINH;

Y7  ncnone30BaTh  IOHSTHE
(GyHKOMKM A7 ONMCAHHA U
aHaJIn3a 3aBUCUMOCTEH BEJIMYMH;

byHKIMN Pa3IMYIHBIX
3aBHCHUMOCTEH,

MIPE/CTaBICHUS nux
rpadu4ecky, WHTEpIpeTannu
rpaduKoB;




HaumenoBanue B pesynbrate nzydeHus yueOHON JUCIUIIIMHBI 00ydaronecs 10KHbI
TEMBI 3HaTh YMEThb MMETh MPAKTUYECKUH OIBIT
HAYAJIA 31 3HaueHue Maremarudeckoil | Y8  Haxomauts  mpousBoassie | O3 UCII0JIb30BaTh
MATEMATUYE | sayku 1018 pemieHus 3agad, | dJIEMEHTapHBIX (PYHKITHI; npuoOpeTeHHbIE 3HAHHUA U
CKOTI'O BO3HHKAIOIIUX B TEOpHH ¥ | Y9 HCHONB30BaTh NMPOW3BONHYIO | YMEHHS B TNIPAKTHYECKOU
AHAJIN3A MpaKTHUKe; IHAPOTY M B TO XK€ | IUIA M3YYCHUS CBOMCTB (PYHKIHH | NESTETBHOCTH u
BpeMs OTPaHWYEHHOCTH | M MOCTPOCHHMS IPahUKOB; MOBCEIHEBHOM KU3HH
NPUMEHEHNsT MaTeMaTHdecKux | Y10 mIpuMeHATh MNPOW3BOAHYIO | I pEIIeHHs MPHKIAIHBIX
METOJOB K  aHauu3y ¥ | Ui IPOBEACHHS NMPUOIMMKECHHBIX | 3a7ad, B TOM qucie
UCCIICIOBAaHUIO IIPOIIECCOB M | BBIYMCIEHUH, pelaTh 3aAaydl | COIMAIbHO-3KOHOMUUYECKUX U
SBJIGHUH B  NpUpOJE W | MPHUKIAJHOTO  Xapakrepa Ha | (U3MYECKHX, Ha HAHOOJNbIINE
o0LIecTBe; HaxXOXJIeHWe HauOOJBLIEr0 | | M HAaUMEHbLIME 3HAYCHUS, Ha
32 3HaueHWEe TIPaKTHUKH U | HAUMEHBIIETO 3HAUEHUS,; HaXxOXXJEHHE  CKOPOCTH U
BOIIPOCOB, BO3HHUKAOMUX B | Y11 BBYMCIATE B MPOCTEHIIMX | YCKOPEHHUS;
camoit MaTeMaTHKe JUIS | CIOydasX Iulomagd U oObeMBI C
(¢opMupOBaHMS ¥ Pa3BUTHUS | UCIOJIB30BAHHEM OMPEACICHHOTO
MaTeMaTHYECKOU HayKH; | MHTErpana;
UCTOPHIO Ppa3BUTHs IOHATHS
4ycia, CO3/1aHus
MaTEMaTHYECKOTO aHalm3a,
BO3HHKHOBEHHsI W Pa3BUTHS
TEeOMETpHH;
33 yHHBepcaJbHBIM XapakTep
3aKOHOB JIOTHKH
MaTeMaTHYECKUX
paccyXaeHui, Hx
HNPUMEHUMOCTb BO BCEX
obnactsax Y4eII0BEYECKON
JESITEIbHOCTH;
YPABHEHUA U | 31 3Hauenue marematuueckod | Y12  pemars  panuoHanbhbsle, | O4 HCII0JIb30BATh
HEPABEHCTBA | Hayku [is pewieHus 3ajad, | MOKa3aTelbHbIE, npuoOpeTeHHbIE 3HAaHHUA U
BO3HMKAIOIIUX B TEOPHHM U | JorapupmMudecKue, YMEHHS B INPaKTHYECKOU
MNpPaKTUKE; IHUPOTY U B TO XKE | TPUTOHOMETPUUYECKHE JIeSITEIbHOCTH U
BpeMs OTPaHHYEHHOCTh | YPaBHEHHS,  CBOJAIIMECS K | MOBCEIHEBHOM JKHU3HU
MPUMEHEHNS MAaTeMaTH4eCKUX | TUHEWHBIM M KBaJpaTHBIM, a | JUIA MOCTPOCHHUS u
METOZOB K  aHauu3y H | Takxke aQHAJIOTHYHBIE | MCCIENOBAaHMUSA  IPOCTEHIINX
HCCIICIOBAaHUIO IIPOIIECCOB M | HEPABEHCTBA U CHCTEMBI; MaTeMaTHYECKUX MOJeNeH;
sBJIGHU B mpupome W | Y13 ucrosnp3oBarh rpaguyeckuit
o01ecTBe; METOA pELIeHHUs YpaBHEHUH u
32 3HaueHUE TIPAKTHUKH U | HEPABEHCTB;
BOIIPOCOB, BO3HUKAWOIIUX B | Y14 n300pakaTh Ha
camon MaTeMaTuKe JUIsl | KOOpAWHATHOU IJIOCKOCTH
(opMHpOBaHUS W  Pa3BUTHUS | PELICHUS YPaBHEHH,
MaTeMaTHYECKOU HAyKH; | HEPaBEHCTB U CHUCTEM C JBYMs
UCTOPUIO PA3BUTHS TOHATHS | HEU3BECTHBIMU;
qucia, co3manus | Y15 coctaBmaTh W pemaTh
MaTEeMaTHYECKOTO aHaJM3a, | ypaBHEHHsI U HEPaBEHCTBA,
BO3HHKHOBEHHUS W Pa3BUTHUS | CBS3BIBAIOIINE HEHU3BECTHBIC
TEOMETPHH; BEIMYUHBI B TEKCTOBBHIX (B TOM
33 yHHMBepcaJbHBIN XapakTep | YMCIie IPUKIATHBIX) 33/1a9ax.
3aKOHOB JIOTHKH
MaTeMaTHYECKUX
paccyxaeHui, ux
HNPUMEHUMOCTb BO BCEX
obnactsix YeJI0BEUECKOU
JIeSITEIbHOCTH;
KOMBUHATOP 33 yHuBepcanbHbI Xxapakrep | Y16 peuiarb npocreimue | O5 HCII0JIB30BATh
HKA, 3aKOHOB JIOTHKH | KOMOMHATOPHEIE 3aJa4d | OpUOOPETeHHbIE 3HAHUS W
CTATUCTHUKA MaTeMaTUUYEeCKUX METOJIOM Tiepedopa, a TaKkkKe C | yMEHHS B  TNPAKTUYECKOM
1 TEOPUI paccyxaeHui, HX | HUCIIOJb30BaHUEM HM3BECTHBIX | IESITEIbHOCTH u
BEPOAJATHOCTE | npuMeHUMOCTH BO Bcex | opmym; [IOBCEIHEBHOM JKU3HMU:
71 obmacTsax genoBedeckor | Y17 BBMHCIATH B NPOCTEHIINX | IS aHaIM3a peanbHBIX
JIeSITEIbHOCTH; Clly4asX BEpPOSTHOCTH COOBITHH | YMCIIOBBIX JIAHHBIX,




HaumenoBanune B pesynbrate nzydeHus yueOHON JUCIUIIIMHBI 00ydaronecs 10KHbI
TEMBI 3HATh YMETh HUMETh NPAKTUYECKUH OIBIT
34 BEpOSTHOCTHBI XapakTep | HA OCHOBE IMOJCUYeTa 4YHCIa | MPEJCTaBICHHBIX B  BUJIE
Pa3IMIHbBIX MIPOIIECCOB | MCXOJOB; JrarpaMM, rpaduKoB;
OKpY’KaIOMIero MIpa 06 HCTIOJH30BaTh
npuoOpeTeHHble  3HaHHA U
YMEHUSI B IPAKTHYECKOH
JIESITEIIEHOCTH u
MOBCETHEBHOW  KM3HM IS
aHaiM3a nHdopmanuu
CTaTUCTUYECKOTO XapaKTepa;
I'EOMETPUA 31 3Hauenue marematudeckoil | Y18 pacmo3naBare Ha ueprexax | O7 UCII0JIb30BaTh
HayKd Uil pelleHusl 3ajad, | U MOAENAX IPOCTPAHCTBEHHbIC | NPUOOpPETEHHbIE 3HAHUS U
BO3HUKAIOIIUX B TEOPHUH U | (OPMBI; COOTHOCUTH TPEXMEPHBIE | YMEHHST B NPAKTUYECKOH
NPaKTHKE; IIUPOTY M B TO K€ | OOBEKTBI C HMX OIMCAHHUIMH, | AESTCIHLHOCTH u
BpeMs OTPaHUYEHHOCTDH | M300paKCHUSIMH; MOBCEHEBHOM KU3HU
NPUMEHEHNsT MaTeMaThdeckux | Y19 OIUCHIBATH B3aMMHOE | UL HCCIIEOBaHUS
METOJIOB K  aHauu3y M | pacloJoKeHHe HPSMBIX n | (MOJETIMPOBaHUS) HECIOKHBIX

HCCIIEZIOBAaHMIO TIPOIIECCOB |
ABJICHUH B  TpUpome U

00I1IECTBE;

32 3HaueHHE TPAKTHUKH U
BOIIPOCOB, BO3HUKAIOLINX B
caMoi MaTeMaTHKe s
dbopMuUpOBaHUS U  Pa3BUTHS
MaTeMaTUYECKON HayKy,
UCTOPUIO PAa3BUTHs MOHATHS
qHcha, CO3/IaHusg
MaTeMaTHIECKOTO aHaIm3a,
BO3HUKHOBEHHS W Pa3BUTHAL
TEOMETPHH;

33 yHUBepCaJlbHBII XapakTep
3aKOHOB JIOTHKH
MaTeMaTHYECKUX
paccyxaeHui, Hx
NPUMEHHUMOCTh BO BCEX
obmacTax YeI0BEYECKON
JIeSITETIBHOCTH;

IUIOCKOCTEH B MNpOCTPAHCTBE,

Y20

AHAJIN3UPOBATH B

HpOCTeﬁH.IPIX ClIydyasX B3aMMHOC

pacmoyio)keHHe  OOBEKTOB B
TPOCTPAHCTRE;
Y21  wu300paxkaTh  OCHOBHBIC

MHOT'OTPaHHUKU U KPYIJIBIE TEINA;

BBITIOJIHATH

YepTeKU o

YCTIOBHSIM 3a/1a4;
V22 pemars miaHUMETPUUECKUE

u

MpoCTENIIINE

CTCPCOMCTPUYCCKHUC 3ada4u Ha

HaXO0XJICHUC
BCIINYHUH

rEOMETPUYUECKIX
(o, YTJIOB,

IIoMaae, 00bEMOB);
Y23 ncnonb30BaTh NpU PEIICHHH

CTEPEOMETPUUECKUX 3aja4
IUIAHUMEeTpU4Yeckue  (axkThl U
METOJBI;

Y24 mpoBoAWTH J0Ka3aTeNbHbIE
paccyXJeHusi B XOJA€ pEIIeHUs

3a1a4

MPaKTHYECKUX CHUTyalluii Ha
OCHOBE M3Y4YCHHBIX (OPMYI U
CBOWCTB QUryp;

08 HCTIONb30BaTh
NpUOOpEeTEHHbIE 3HAHUS U
yMEHMsI B IIPaKTUYECKOU
JIeSITEIbHOCTH "
MIOBCEJIHEBHOM  KM3HU  JAJIA

BBIUKMCIIEHUA  OOBEMOB WU
IoIaaen MOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TeN MpHU
peIIeHIH MPAKTHICCKIX
3a1a4, HCTIONB3YS pu
HEOOXOAUMOCTH

CIPaBOYHUKHI "
BBIUYKCIIUTEILHBIE

YCTpoOICTBa.




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JIJUCHUTIJIMHBI

2.1. O0beM yueOHOV TUCUUIJIMHBI U BUABI Y4eOHOH padoT

[171.01 Maremaruka: anrebpa, Hayaia MaTeMaTUYECKOr0 aHAJIN3a, TEOMETPUs

Bupn yueOHoi paboThl Bcero Cemectp
4acoB 1 2
YueOHas Harpy3ka (Bcero) 351 144 207
AynuropHasi Harpy3ska (Bcero) 234 96 138
B TOM YHCIIE:
JIEKLIMOHHBIE 3aHATUS 116 48 68
MIPAKTUYECKHE 3aHATUS 118 48 70
CamocrostenbHas padbota (Bcero) 117 48 69
B TOM YHCIIE!
pedepar 14 2 12
KOHCYJIbTallU1 12 6 6
CaMOCTOATENIFHAS BHEAyIWUTOpPHas paboTa B BHAC JOMAIIHAX MPAKTHICCKUX 91 40 51
3aJaHMil, MHIUBHAYAJbHBIX 3aJaHHUH, CaMOCTOSATEIBHOTO MOX0Opa M HM3YYCHUS
JIOTIOJIHUTEIBFHOIO TEOPETHIECKOTO MaTepHasa
[TpomexxyToYyHas aTTecTauus 9K3aMeH 9K3aMeH
2.2 CTpyKTypa QM CUUNIHHBI
KosnyecTBO ayIMTOPHBIX YaCOB
IIpakTnyeckue u CamocrosiTenbHas
HaumeHoBaHue pa3aeioB H TeM Teopernueckoe
Bcero J1a6opaTopHbIe padoTta cTyneHra (4ac)
odyuenue
3aHATHS
1 cemecTp
Pa3pen 1. AJITEBPA 12 6 6 4
Pazpnen 2. OCHOBBI 20 8 12 8
TPUTOHOMETPUN
CBONMCTBA U TPA®UKN
Paznen 4. HAUAJIA 28 16 12 20
MATEMATHUYECKOI'O AHAJIN3A
2 cemecTp

Pa3nen 4. HAYAJIA 8 2 6 2
MATEMATUYECKOI'O AHAJIM3A
Pa3zgen S. YPABHEHIA U
HEPABEHCTBA 18 8 10 10
Pa3nen 6. KOMBMHATOPUKA,
CTATUCTUKA 1 TEOPHSI 24 14 10 12
BEPOSATHOCTEN
Pa3pen 7. TEOMETPUA 88 44 44 45
Bcero no aucrumiae 234 116 118 117
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2.3 TemaTu4yeckuii IUVIaH U COJAePKaAHUE YUeOHBIX 3aHATHI

HaunmenoBanmue Coneprkanue y4e0HOTO MaTepHaJia, MpaKTHYecKne padoTsl, Oobem YpoBeHns
Pa3aesioB H TeM caMoCTOfITe/IbHAsL padoTa 00yJarommxcs. 4acoB OCBOEHHSI
1 2 3 4
Paszgen 1. AJITEBPA 16
Tema 1.1. Cosiepkanue yueOHOro MaTepuaa 12
JeiicTBUTEILHBIE 1 Ienple U panmoHaIbHBIE YKCTA. 2 1
yucaa 2 | Apudmernueckuii KOpeHb HATYpaJbHOH CTEIIEHHU. 4 1,2,
[IpakTHyeckue 3aHATHS 6
1 | CreneHsb ¢ palioHaJIBHBIM U AEHCTBUTEIBHBIM ITOKa3aTelIeM. 2
2 | CpolicTBa CTENIEHH C PallMOHAIBHBIM U ICHCTBUTECIBHBIM 4 1,2
MIOKa3aTeJIeM.
CamocrositesnbHas paboTa 00y4aromuxcst 4
Pemenue 3anay no teme 4
Paznea 2. OCHOBbI TPUTTOHOMETPUH 28
Tema 2.1. Coneprkanue y4eOHOro MaTepuaia 12
Tpuronomerpude | 1 | OnpeneneHue cuHyca, KOCHHYCa M TAHT'€HCA yIiia. 2 1
ckue Gpopmy.ibl. Tpuronomerpuueckue ToxaecTsa. GDopMyJIbl CIOKEHUS .
3 CuHyc, KOCHHYC U TaHTE€HC ABOMHOTO yria. [lonoBuHHOTO yria. 2 1
DopMyJIbl IPUBEACHHUS.
[TpakTHyeckue 3aHATHS 8
1 CuHycC, KOCHHYC ¥ TaHT€HC JBOWHOro yria. [ToJoBHHHOrO yria. 2
2 ®opmyiel mpuBeneHus. Cymma 1 pa3sHoCTh cuHycoB. CyMMa u 2
Pa3HOCTh KOCMHYCOB. 1
CamocrosiTenibHast paboTa 00ydJaromuXcs 4
Pewenue 3anau no teme 4
Tema 2.2. Coneprkanue y4eOHOro MaTepuaia 8
Tpuronomerpuue | 1 IIpocreiinyie TPUrOHOMETPUUECKHUE YPABHEHUS 2 1,2
CKHe YPpaBHeHHA. | 2 Pemienue TpUroHOMETpUYECKUX YPaBHEHUM. 2 1
IIpakTHueckue 3aHsATUS 4
1 YpaBHEHME COS X = 0O
VYpaBHeHue sin X = o 2
YpaBHeHue tg X = a.
2 | PeuieHue TpUrOHOMETPUUYECKHX YPaBHEHHH. 2 1
CamocrosrenpHas paboTa 00ydaromuxcs 4
Pemrenue 3a1a4u no Teme 2
Koncynprammu 2
Paznen 3. ®YHKIIMUA UX CBOMCTBA U TPAGUKH 52
Tema 3.1. ConeprkaHre yueOHOro MaTepuasia 6
Crenennast 1 | Crenennas QpyHKkuusi, ee CBOMCTBa U rpaduk. 4 1,2
dyHKuus. [MpakTHyeckne 3aHATHS 2
1| VppamuoHaibHbBIEe YpaBHEHUS. 1
CamocrostenbHas paboTa 00ydaronuxcst 4
Pemrenue 3amau no reme 2
KoHncynpranuu 2
Tema 3.2. Conepxanne y4eOHOTO MaTepHuaia 8
HoxazarenbHas 1 | [TokazaTtenpHas QyHKUUS, ee CBOWCTBA U rpaduk. 4 1
pynkumus. [IpakTuueckue 3aHsATHs 4
1| IokazatenbHble ypaBHeHus. [lokazaTenpHbIe HEPABEHCTBA. 1
CamocrosTenbHast paboTa 00ydJaronxcs 4
Pemrenue 3amau no reme
Tema 3.3. Conepxanne y4eOHOTO MaTepHuaia 16
Jlorapndpmmyeckass | 1| Jlorapudmsl. CBoiicTBa jgorapugmos. 4 1,2
byukuuns. 2| Jlorapupmuyeckas GpyHKIus , ee CBOHCTBA U rpauK. 4 1
[TpakTHyeckue 3aHATHS 8 1
1| Jlorapudmudeckue ypaBHEHHS. 4
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2 | JlorapugMuueckue HepaBeHCTBa.

CamocrosTenbHas paboTa 00yJaroIuXCs
Pemenue 3ama4d mo teme

Tema 3.4.
Tpuronomerpuueck
ue pyHKuMHU.

Coneprxanne yaeOHOTO MaTepHaia

1 | CBoiicTBa TPUTOHOMETPHUECKUX (DYHKINH U UX TPapUKH.

IIpakTHueckue 3aHATHS

1| OGparHBle TPUTOHOMETpHUYECKHE ()YHKITHH.

2| Pemenue 3ama4 o teme «Tpuronomerpudeckue GpyHKIUMY.

CamocrosrenbHas paboTa 00ydJaromuxcs
Pemenue 3amayd mo teme

& (NN~ O

Paznesn 4. HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

6]

8

Tema 4.1.
IlociaenoBareabHoOC
TH.

Coneprkanne yqeOHOTO MaTepHaia

1 | CriocoOBI 3a1aHNS M CBOMCTBA YHCIIOBBIX ITOCIIEOBATEILHOCTEN

1,2

IIpakTHueckue 3aHATHS

1| BeruncieHuns 9ICHOB MOCiegoBaTebHOCTH. [Ipenen
MOCJIEOBATEIBLHOCTH.

CamocrosTenbHas paboTa 00ydJaronixcst

Pemenne 3ajga4 110 TCMeE

Koncynpranus

Tema 4.2.
IIpousBoaHnas u ee
reoMeTpUYecKui
CMBICJIL

Copneprkanne yaeOHOr0 MaTepuania

[IpousBonHas. 'eomeTpuuecKuil CMbICI TPOU3BOJHON

[paBuia u popmynsl qudpepeHIHPOBAHISL.

[paBuna quddepeHnrpoBaHmsL.

1
2
[TpakTHyeckue 3aHATHA
1
2

[Tpon3BoHBIE HEKOTOPHIX SITEMEHTAPHBIX (PYHKIIHH.

CamocrosrenbHas paboTa 00ydJaromuxcs
Pemenue 3ama4d o reme

O ININ|BININ|OINO(O] N (NN~

Tema 4.3.
IIpumeHeHue
NMPON3BOJIHON K
HCCJIEIOBAHUIO
(pyHkuun.

Cozepxanue yueOGHOTO MaTepuana

[EEN
N

1| BospacTanue u yobiBaHue (DyHKIUH.

1,2

2 | Oxcrpemymbl pyHkmu. Hanbonbliee 1 HaMMeHbllee 3HaUCHHE
GbyHKIMH.

1,2

IpuMeHeHre MPOU3BOHOM K MOCTPOCHHIO rpad)uka HyHKIINH.

PAKTUYCCKUEC 3aHATUA

Bospacranue u yobiBaHue QyHKIUH.

IpuMeHeHre MPOU3BOHOM K MOCTPOCHHIO rpad)uka HyHKIINH.

WN|P|H|w

Pewenue 3ana4 no TeMe «IpUMEHEHUE IIPOU3BOAHOMN K
WCCJICTIOBAHUIO (DYHKITHH.

N (NN OIN] NN

CamocrosrensHas paboTa 00ydaromuxcs
Pewenue 3anau no teme

SN

Tema 4.5.
IlepBooOpa3nas u
UHTErpal

Copepxanne yaeOHOTO MaTepuaia

[EEN
N

[lepBooOpa3Hasl..

IpaBusia HaXOXKICHHS IEPBOOOPA3HON (DYHKIIUU.

[EN

Ilnomanb KpUBOJIMHEHOM Tpaneuuu U HHTErpal.

IpaBusia HaXOXKICHHS IEPBOOOPA3HON (DYHKIIUU.

Brruncnenue miomazei ¢ moMOIbI0 HHTETpaa.

1
2
3
IIpakTHueckue 3aHsATUS
1
2
3

Juddepernnansasie ypaBHEHNS

CamocrosrenbHas paboTa 00ydJaromuxcs
Pemenue 3amayd mo reme

BOINININIOINININ

Pa3znen S. YPABHEHUS 1 HEPABEHCTBA

Tema 5.1.
YpaBHeHus u
CHCTeMBI
YPABHEHHIA.

Copepxanre yaeOHOT0 MaTepuaia

1

PaLII/IOHaJ'[BHI)Ie, UppanroHAaJIbHBIC, ITOKA3aTCIbHBIC
1 TPUTOHOMCTPUYCCKHUC YPABHCHUS U CUCTCMBI.

2

PaBHOCHIBHOCTB ypaBHeHHﬁ, HCEPABCHCTB, CUCTCM.

HpaKTH‘lCCKHe 3aHATHUA

1

Kopau ypaBHeHuil. PABHOCHMIIBHOCTD ypaBHEHUII.

2

[IpeobpazoBaHue ypaBHEHHUH.
OCHOBHBIE IPUEMBI PEILIEHNS] YPABHEHHI.

3

Pemenue cucteM ypaBHEHHUI.

CamocrostenbHas paboTa 00ydaronmxcst
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Pemenne 3aja4 110 TcM¢C

Koncynpranumn

Tema 5.2. CosiepkaHuie yueOHOro MaTepuaa
Hepagencrsa. 1 | PaunonasnbHbIe, HppallMOHAIbHEIE, IOKAa3aTeNIbHBIE U 1
TPUTOHOMETPUYECKHE HEPABEHCTBA.
2 | Ucnonp3oBanue cBOMCTB U rpaukoB (pyHKIHIA TPH PEIICHUN 2 12
YpaBHEHHH U HEPABECHCTB. . '
[IpakTHyeckue 3aHATHI 4
1 | Mertox MHTEpBAIIOB. 2 1
2 | UzobpakeHre Ha KOOPAMHATHOH IIOCKOCTH MHOYKECTBA PEIICHIH 2
YpaBHEHHH U HEPAaBEHCTB C JIByMs IEPEMEHHBIMH U HX CHCTEM.
CamocrosTenpHas paboTa 00ydJaromuxcs 6
Pemenne 3amay mo reme 4
Koncynprarm 2
Paznien 6. KOMBUHATOPUKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEM 36
Coneprxanne yueOHOTo MaTepHaa 24
1 | IpaBmwra komOWHATOpUKHU. Pemenne KOMOMHATOPHBIX 3a1ad. 4 1,2
2 | Pa3menienus, coueTaHus M MEPECTAHOBKH. 2 1,2
3 | Kimaccuueckoe ompereneHre BEpOSTHOCTH, CBOHCTBAa BEPOSTHOCTEH | 2 1,2
4 | Teopema 0 cymMMe BEpOSITHOCTEH. 2 1,2
5 | Brruncnenue BepostHocTei. [Ipukianaple 3a1aqm. 2 1,2
6 | IIpencraBieHue YUCIOBBIX TAaHHBIX. [IpUKIaHBIC 3a1a9H. 2 1,2
[IpakTHyeckue 3aHATHS 10
1 | IIpaBmwra koMOWHATOPUKH. Pemenne KOMOMHATOPHBIX 3a1a4. 2 1,2
2 | Pa3menienus, coueTaHusI U IEPECTAHOBKH. 2
3 | Knaccugeckoe onpeseneHne BepoSTHOCTH, CBOHCTBA BEPOSITHOCTEH | 2
4 | Teopema 0 cymMMe BEpOSITHOCTEH. 2
5 | Brruncnenue BepostHocTel. [Ipukiamable 3a1aqm. 2
6 | IlpencraBieHue YNCIOBBIX NTaHHBIX. IIpHUKIafHbIe 3a0a41. 2
CamocrosTensHas paboTa 00yJaromuxcs 12
Pemmenne 3a1a4u o teme
Paznen 7. TEOMETPUSL 133
Tema 7.1. Coniepkanne yueOHOro Marepuaa 24
Hpsamele n 1 | IIpeamer cTepeoMeTpHH. . 2 1
IJIOCKOCTH B 2 | Axcnomsl crepeoMeTprn. HekoTopble CIeacTBHSI N3 aKCHOM. 2 1
NPOCTPaHCTBE 3 | [apannensHbIe TPSMBIE B POCTPAHCTBE. 2 1
4 | TlapautenbHBIE TUIOCKOCTH. 2 1
5 | [epreHAUKYIApHBIEC MPSIMBIE B IPOCTPAHCTBE. 2 1
[IpakTHyeckue 3aHATHS 12
1 | AKCHOMBI CTEpEOMETPHH. 2
2 | HekoTopsle cIeCTBUS N3 aKCHOM. 2
3 | IlapanenbHble OpsIMBIE B IPOCTPAHCTBE. 2
4 | TlapautenpHBIE TUIOCKOCTH. 2 1
5 | IlepneHUKYJISIpHBIE IPSIMBIE B TIPOCTPAHCTBE. 2
6 | IlapannenbHbIEe IPSIMBIE, TEPIEHIUKYIISIPHBIE K TIIOCKOCTH. 4
JIByrpanHslii yroi.
CamocrosTenbHas paboTa 00ydaromuxcs 12
Pewenue 3angau no teme
Tema 7.2. CopepxaHue yaeOHOro Marepuaa 12
MHororpaHHMKH. 1 | IToHsTHE MHOTOTpaHHHUKA. 2 1,2
2 | Tlpusma. 2 1,2
3 | Mupamuna. 2 1
[pakTHyeckue 3aHsATHs 6
1 | ITmomaap NOBEPXHOCTH MPU3MBL. 2
2 | Pemenne 3amau no teme «IIpusma. [Tupamumay. 2
3 | CuMMeTpus B IPOCTPAHCTBE. 2
CamocrosTenbHas paboTa 00ydaromuxcs 6
Pewenue 3agau no teme
Tema 7.3. CopepxaHue yaeOHOro Marepuaa 20
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Koopaunatel u 1 | IousaTHs BeKTOpa. PaBEHCTBO BEKTOPOB. 2 1,2
BEKTOpPHI B 2 | CrnokeHue 1 BBIYUTAHHE BEKTOPOB. 2 1,2
NPOCTPaHCTBe. 3 | Pa3noxxeHue BEKTOpa 110 TPEM HEKOMILIAaHAPHBIM BEKTOpaM . 2 1,2
4 | IlpsimoyronpHasi cucTeMa KOOPAMHAT B TPOCTPAHCTBE. 2 1,2
5 | CBs3b MeXy KOOpAMHATAMU BEKTOPOB M KOOPJHHAT TOYEK. 2 1,2
IIpakTHyeckue 3aHATHS 10
1 | CymMa HEeCKOJIbKHX BEKTOPOB. 2
2 | YMHOXeHHEe BEeKTOpa Ha YHCJIO. 2
3 | Komnnianapusle Bekropa. [IpaBuiio napauienenunesa. 2
4 | Ilpocreiimue 3a1a4u B KOOpAWHATAX. 2 1
5 | Yron mexny Bektopamu. CrallsipHOE TPOM3BEICHUE BEKTOPOB. 2
Beruncnenue yrioB Mexy IpSIMbIMA M IIOCKOCTSIMH.
CamocrosTenpHas padoTa 00ydJaromuxcs 8
Pemenne 3ama4 mo teme
Tema 7.4. Conepxanne yueOHOro MaTrepuana 16
Temxau 1 | IToHsATHE TUIHHApA. 2 1,2
MOBEPXHOCTH 2 | Konyc. YceuéHHbIil KOHYC. 2 12
BpalleHust 3 | Cdepa. Ypasuenue chepsbl. 2 12
4 | TInomans chep. 2 1,2
[pakTHueckue 3aHATHS 8
1 | Humuanp. Pemmenue 3amay. 2
2 | YceuéHHBI KOHYC. 2 1
3 | Coepa. YpaBHeHHE CHEpHL 2
4 | Pemienue 3a1a4 1o TeMbl «Tena BpanieHus».
CamocrosTenpHas paboTa 00ydJaromuxcs 10
Pemenye 3aga4 no remMe 8
Koncynprarmm 2
Tema 7.5. O6bembr | Cozmepxanue yueOHOTO MaTeprana 16
TeJl 1 | IonsaTne 06vemMa. OOBEM MPSIMOYTOIEHOTO MapaJUIeIICIHUIIe . 4 1,2
2 | O0BeM npsMOYTOIHHON TPU3MBIL. 2 1,2
3 | O6beM muIHHIpA. 2 1,2
4 | O6bpeM nUpaMHJIBL. 2 1,2
5 | O0bem koHycCa. 2 1,2
[pakTHyecKue 3aHATHS 8
1 | Boruncnenne 00beMOB TeJl ¢ TOMOIIBIO HHTETpaJia. 2
2 | O0BeM HaKIIOHHOW PU3MEL. 2 1
3 | OOBeM m1apoBOro CerMeHTa, NIapOBOro CJI0sl, CEKTOpa. 2
CamocrositenbHas pabota 00yJaromuxcs
Perenue 3aga4 no reme 9
BCET'O 351
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2.4 Conepskanue pa3ieaoB y4eOHON JUCHUILINHBI

2.4.1 3auaTus JeKINOHHOT0 THUIA

Ne HaumenoBanue Coneprxanue pasnena dopma
pasgena | paszena TEKYILEero
KOHTPOJIS
1 AJITEBPA BBenenne VvV, P
Maremaryka B HayKe, TEXHHKE, SKOHOMUKE, NH()OPMALMOHHBIX TEXHOJIOTHIX
U TIpakTU4YecKol AesTenbHOCTH. Llenu M 3amauu m3ydeHUs MaTeMaTHKH MpU
ocBoennu npogeccuit CI1O u cnennansHocteit CI10.
Lensle u panmoHanbHble ykcaa. JedcTBUTENbHBIE YUCIIA.
Tema. Kopuu, crenenu u sorapumsol
KopHn HaTypampHOW CTeleHHM W3 4YHMCIa W WX cBoiictBa. CremeHH ¢
panMoHaIBHBIMA TOKa3aTeNsIMy, UX cBoicTBa. CTENIEHH C IEHCTBUTENBHBIMA
TIOKa3aTeISIMU.
Tema. Jlorapugm. Jlorapupm umcaa. OcHOBHOE JorapupmuyecKoe
TOXecTBO. JlecsiTHuHbIe W HaTypaibHble Jorapumsl. [IpaBuia neiicTBuii ¢
norapupmamu. [lepexo kK HOBOMY OCHOBaHHIO.
Tema. IIpeoGpa3oBanue anredpamyeckux Bbipa:keHuii. [IpeoOpasoBanue
palMOHANBHBIX,  HMPPAIOHAIBHBIX  CTENEHHBIX,  IIOKa3aTENbHBIX U
JI0rapu()MHYECKUX BBIPAKCHUI.

2 OCHOBBI Tema. OCHOBHbBIE OHSITHUS Vv, P
TPUT'OHOMETP | Paguannas mepa yria. Bpamarensnoe nmxenue. CHHyC, KOCHHYC, TAHT€HC U
nn KOTAaHI'€HC YHUCIa.

Tema. OcHOBHbIE TPUTOHOMETPHYECKHUE TOKAECTBA

@opmyner  mpuBeneHus. Dopmynsl  cnoxeHus. DopMynBl  yIBOCHHS.
IIpeobpazoBanus MIPOCTEHIITNX TPUTOHOMETPHUUYECKHUX BBIPAKECHUI
[Ipeobpa3oBaHne CyMMBl TPUTOHOMETPHUIECKNX (DYHKIMH B MPOU3BEACHHE U
HPOU3BEICHHUS B CYMMY.

Tema. TpuronomerpnyecKue ypaBHeHHs 1 HepaBeHCTBA

IIpocreiimye TPUrOHOMETPUUECKUE YPABHEHUSI.

Tema. O0paTHbIe TPUTOHOMETPHYECKHE (PYHKIMU.

ApKCHHYC, apKKOCHHYC, apKTaHT'€HC.

3 OYHKIUU, HUX | Tema. DyHKOuM. VvV, P
CBOMCTBA M | OGnact ompeleneHds M MHOXKECTBO 3HAuyeHHMil; Tpaduk (yHKIHH,
I'PA®UKHA rocTpoeHue rpaduKoB QYHKIMH, 3aJaHHBIX Pa3INYHBIMH CIIOCOOAMH.

Tema. Cgoucmea gpyukyuu.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHHYCHHOCTh, HEPHOIUYHOCTB.
IMpomexyTkn Bo3pacTaHus | YObIBaHHs, HauOOJNbIIee W HaWMEHbIIEe
3HAUEHMs, TOYKH OKCTpemyma. [padmueckas unHTepnperanus. [Ipumeps
(YHKIMOHAJIBHBIX 3aBUCHMOCTEH B pEajJbHBIX MpOIECcax U SBICHUSX.
Apudmernueckue omneparuu Han  ¢yHkuusiMua.  CrnoxHas — QyHKuums
(xomnozuuus). [lonsmue o nenpepvl6HOCMU DYHKYUU.

Tema. O0paTHble GyHKIMH.

Obnacmv onpedenenus u obaacmov 3nauenuti oopammnou @yukyuu. Ipaghux
oopamnou ynxyuu. CTeneHHBIE, TOKa3aTellbHbIe, Jorapumuueckne u
TPUTOHOMETPUUECKHE (QYHKIIHH.

OOpatnable TpuroHomerpuyeckue ¢ynkunu OmnpexpeneHus QYHKIUHA, WX
CBOMCTBA M TpauKH.

[IpeoOpasoBanuss  rpadukoB.  IlapamnenbHbIi  HEpeHOC,  CHUMMETpPHUS
OTHOCUTENILHO OCEH KOOpAMHAT U CHMMETpUS OTHOCHTENBHO Hayanua
KOOpAMHAT, CUMMETPHS OTHOCHUTENBHO MPSIMOM Y = X, PacTsKEHHE U CHKaTHe
BJI0JIb OCEM KOOpAMHAT.

4 HAYAJIA Tema. ITociienoBaTe ILHOCTH. Vv, P
MATEMATHUYE Crioco0OblI 3aaHNsT ¥ CBOMCTBA YHCIIOBBIX ITOCIIENOBATENLHOCTEN. [lonamue o
CKOTro npedene nociedosamenvhocmu. Cywecmeosanue npeoera MOHOMOHHOU
AHAJIN3A oepanuyennol nociedosamenvhocmuy. CyMMUPOBaHUE MOCIIE0BATEIHLHOCTEH.

BeckoHeuHO yOBIBaIOMIas reOMEeTpHYECKast POTPECCHs B €€ CyMMa.
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Tema. IIpousBoanas.

ITonsTHE O TPOW3BOAHOW (YHKIHMH, €€ TEOMETPUUECKUH W (PUINICCKUI
CMBICI. YpaBHEHHE KacaTeIbHOH K rpaduKy pyHKun. [Ipon3BoHBIE CYMMEBL,
Pa3HOCTH, IPOU3BEACHNUS, YacTHBIE. [IpOU3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yakunii. [IprMeHeHWEe TPOM3BOTHONH K HCCIENOBAaHUIO (DYHKIMHA U
oCTpoeHUI0 TpaduKoB. [Ipousgoousie 0bpamuol QyHKyuU U KOMROIUYUU
@yuxyuy. TlpuMepsl HCHONB30BaHWS MPOW3BOAHONW UIT  HaXOXICHHSA
HAWIy4llero pelleHus B MNPUKJIAAHBIX 3ajadax. BTopas mpousBogHas, ee
reoMeTpuueckuii W Qusndeckuii cmbici. HaxoxaeHue CKOpOCTH ISt
mpoIiecca, 3a1aHHOro POpPMYIIoit U rpadukom.

Tema. IlepBoo0pa3Hasi U HHTerpaJl.

IIpuMeHeHHE ONpENEeNeHHOTO MHTerpaiga Ui HAaXOXAEHUS IIJIOMIagu
KpuBonMHeHHOH Tpaneuun. @®opmyna Herlotona—Jlelionuna. Ilpumepsr
MIPUMEHECHHUS HHTETpasa B (PU3UKE U TEOMETPHUHL.

YPABHEHUA "
HEPABEHCTBA

Tema. YpaBHeHHS U CUCTeMbl YPABHEHHH.

ParonaneHble, MppanoOHATIbHBIC, MOKA3aTENbHBIE W TPUTOHOMETPHUECKHE
YpaBHEHHUsSI U CHCTEMbl. PaBHOCWIIBHOCTB YpaBHEHHIl, HEPABEHCTB, CHCTEM.
OCHOBHBIE TPUEMBI HX PpEIICHHS (Pa3lOKCHHWE HAa MHOXMWTEIH, BBEICHHUC
HOBBIX HEM3BECTHBIX, II0JICTAHOBKA, Tpa(uaecKuii MeTo).

Tema. HepaBencrBa. PannonanbHble, MppalioHadbHBIC, MOKA3aTelIbHBIC U
mpucoHomempuyeckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI UX peleHus. Meron
uHTEpBaNOB. M300pakeHMe Ha KOOPAWHATHOM IUIOCKOCTH MHOXECTBA
pelIeHU ypaBHEHUN U HEPABEHCTB C JIBYMS IIEPEMEHHBIMU U UX CUCTEM.

KOMBUHATOP
HKA,
CTATUCTHUKA
u TEOPHS
BEPOSITHOCTE
7|

Tema. D1eMeHTBI KOMOMHATOPUKH

OCHOBHBIE MOHATUSI KOMOMHATOPUKH. 3aJ]a4M Ha MOJCYET YUCiia pa3MelIeHHH,
NIepecTaHoOBOK, codeTaHni. Pemenne 3amau Ha nepebop BapuanToB. Popmyna
omnoma  HeioroHa.  CpoiicTBa ~ OWHOMHHANBHBIX  KOA((HUIMEHTOB.
Tpeyroasauk Ilackans.

Tema. J1eMeHTbI TEOPUH BEPOSTHOCTEMH

CoObITHE, BEPOSITHOCTH COOBITHS, CIOXKEHHE M YMHOXXCHHE BEPOSTHOCTEH.
Ilonamue o mesasucumocmu cobvimuil. JJuckpemuas cayuaiinas eeruduna,
3akon ee pacnpedenenusn. Hucrosvie Xapaxmepucmuku — OUCKPEMHOl
caydaiinou eenuyunsl. [lonamue o 3aKk0He 6ONLUUX YUCEL.

Tema. D1eMeHTBI MaTeMaTHYECKOIl CTATHCTUKH

[pencraBnenne pnaHHbIX (TaONUIBI, AWArpammbl, TpaduKH), eceHepanbHas
COBOKYNHOCMb, 6blOOpKA, cpeonee apumemuyeckoe, meouana. Ilonamue o
3a0auax mamemamuieckou cmamucmuku. Pewenue npakmuueckux 3adau c
npUMeHeHuemM 8epOSMHOCHHLIX MemMo008.

TFEOMETPUA

Tema. [IpsiMble U MJIOCKOCTH B NPOCTPAHCTBE

B3anmHoe pacronoxeHne ABYX HPSAMBIX B IpocTpaHcTBe. [lapamiensHOCTh
npssMOi ¥ 1IockocTu. [lapamnensHocTh MIocKocTed. [leprneHnuKynsapHOCTh
MIPSMOH 1 TUIOCKOCTH. TlepreHnKyIsip ¥ HAKJIOHHAs. YTOJI MEXIY NpSMOH U
IUIOCKOCTBIO.  JIByrpaHHbIA  yron.  Yrosm  MeXay  IUIOCKOCTSIMH.
[lepneHauKyISIPHOCTh ABYX IUIOCKOCTEH. I'eoMmeTpuueckue mpeoOpa3zoBaHUs
NPOCTPAHCTBA:  HApaJUIENBHBI  IEPEeHOC, CHMMETPHS  OTHOCHUTEIHHO
wiockocTu. llapannensHoe mnpoekTupoBaHue. I[l10wads o0Opmo2oHaNIbHOU
npoexyuu. V1306paskeHre IpoCTPaHCTBEHHBIX QUTYP.

Tema. MHOrorpaHHuKH

Bepmunsl, pebpa, rpaHu MHOTOTpaHHUKA. Pazeepmia. MHuozoepannsie yenol.
Buinyxnvie muoeozpannuxu. Teopema Oiinepa. Ilpusma. Ilpsamas u naxnonnas
npusma. [IpaBwieHas mnpusma. Ilapamnenenmnen. Ky6. Ilupamwmna.
[IpaBunbHas nupamupa. YcedeHHas nupamuaa. Terpasap. Cummerpuu B
KyOe, B mapasuienenunesne, B npusme u nupamuje. Ceuenus Ky6a, Npu3Mbl 1
nmupamuabl. [IpeacraBieHne O TpaBHIBHBIX MHOTOTPAHHHMKAX (TETpa’Jipe,
KyOe, OKTasape, T0AeKadIpe U UKOCAPE).

Tema. Tesia U IOBEPXHOCTH BpalLeHUsI

Hunuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOT2, OOKOBas
IMOBEPXHOCTh, OOpasyromas, pa3Beprka. OceBble CEYEHHS U CEUYCHHS,
napayuienbHbie  ocHoBanmioo. Illap w cdepa, ux ceuyenms. KacarempHas
IJIOCKOCTH K cdepe.

Tema. U3mepenust B reomeTpun

O0beM 1 ero m3Mepenue. MarerpansHas Gopmyna oobema. @opmyiel 00bemMa
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Ky0a, MpsSMOYroJbHOTO Mapajuleienuiena, Mpu3Mbl, IuiuHapa. Dopmyisi
o0BpeMa mupaMuIBEl 1 KoHyca. @opMyITbl IUTOMAAN TOBEPXHOCTEH MITHHAPA U
koHyca. Popmynsl ob0bemMa mapa u womanu coepbl. [lomodue Te.
OTHOIIEHN IIOMACH MOBEPXHOCTEH 1 00HEMOB IMOTOOHBIX TEIL.

Tema. KoopauHaThl M BeKTOPHI

[IpsimoyrospHas (IeKapToBa) CHCTEMa KOOPAWHAT B IpocTpancTBe. Dopmyina
paccTosHAS MEXITy IBYMsS TOYKaMH. YpaBHEHUS CQEpBI, NI0CKOCHU U
npamoti. Bektopel. Moaynbp BekTopa. PaBeHcTBO BekTopoB. CroskeHue
BEKTOPOB. YMHOXXKEHHE BEKTOpa Ha 4uucio. PasjoxeHne BeKTopa II0
HATIPABJICHUAM. YTOJ MEXIY NBYyMs BeKTOpaMu. [IpoeKIiusi BEKTOpa Ha OCb.
Koopaunater Bekropa. CkaisipHOe NMpou3BeeHne BEKTOpoB. Mcrosap3oBanne
KOOPJMHAT U BEKTOPOB MPH PEIICHUH MATEMATHYCCKUX U MPUKJIAHBIX 3a]1ay.

2.4.2 IlpakTH4ecKue 3aHATUSA

Ne
paszaena

HanmenoBanue
pasnena

Coneprkanue pasmena

®dopma
TEKYII
ero
KOHTPO
75

Pasznea.
AJITEBPA

ApudMeTHueCKUe ACUCTBUSI HAX YHUCIAMH, HAXOXICHHE MPUOIKCHHBIX
3HAYEHUN

BEJIMYUH U MOTPEHIHOCTEH BBIYHCICHUN (aOCONIOTHOM M OTHOCHTENIBHOM),
CPaBHEHHME YHCJIOBBIX BBIpQXEHUH. BpluucieHne M CpaBHEHHE KOpHEH.
BrimonHenue pacuetoB ¢ pagukaiaMmu. PenieHne  MppauuOHaNbHBIX
ypaBHeHuil. HaxoxneHue 3HayeHMM  CTemeHed ¢ paluOHaJbHBIMU
mokazaremsimu.  CpaBHeHme cremeHed. [IpeoOpazoBaHHs — BEIpaKCHUH,
colep)KaluluxX cTeneHu. PemeHue mnoka3aTtenbHbBIX ypaBHEHUH. Pemenue
MIPUKIAJHBIX 3a7ad. HaxoaeHue 3HaueHHH Jorapudma o MPOU3BOIEHOMY
ocHoBaHHuIO. Ilepexon OT OJHOrO OCHOBaHUS K Ipyromy. Beruucinenue u
cpaBHeHue  JorapupmoB. JlorapudmupoBaHHe M IIOTCHIUPOBAHHE
BBIPAXKCHUI.

[TpubnuxeHHbIE BBIYMCIEHUS M PEIISHUS NPUKIAJAHBIX 3a1ad. Perienue
Jorapu(MHUCCKUX YPaBHEHUH.

P, T

Pazpnean.
OCHOBBbI
TPUT'OHOMETP
nun

PanguanHbIif MeTOJ U3MEPEHHS YIJIOB BPAILIEHHUS U CBSI3b C IPaIyCHON MEpPO.
OCHOBHBIE ~ TPUTOHOMETPHYECKHE  TOXIECTBA, (OPMYJBI  CIOXKEHHS,
yIBOEHHS, IIpeoOpa3oBaHHE CYMMBI TPUTOHOMETpHUYECKMX (yHKuuil B
NIPOM3BEZICHNE, INPeoOpa3oBaHHWE  TPOU3BEICHHUS  TPUTOHOMETPHUYECKUX
¢ynkmuii B cymmy. Ilpocreiimme TpUTrOHOMETPHYECKHE YpaBHEHHS U
HEpaBEeHCTBA.

OOpaTtHble ~ TpUrOHOMETpHYEeCKHE (YHKIUHM: apKCHHYC, apKKOCHHYC,
apKTaHTEHC.

P, T

Pazpnean.
®YHKIMHU, HUX
CBOMCTBA M
T'PAOUKU

ITpumeps! 3aBUCHUMOCTEN MEXIy HNEPEMEHHBIMH B PEaJbHBIX IpoIleccax H3
CMEeXHBIX auciumnH. Ompenenenue (yHkiuil. Iloctpoenne u uTeHHe
rpadpukoB Qyukuuii. HWccnemoBanue ¢yukuuu. CpoiicTBa JIMHEHHOM,
KBaJpaTUYHOH, KYCOYHO-JIMHEHHOM W  IpoOHO-THMHEWHOW  QyHKIHIl.
HenpepeiBapie 1 nepuognueckue ¢yHkunu. CBoiicTBa M rpadUKu CHHYCA,
KOCHHYyCa, TaHTeHca W KoTaHreHca. OOpaTHple (QYHKINM ¥ WX TpaduK.
OOpatHble TpuroHomerpudyeckue ¢yHkuuu. I[IpeoOpazoBanust rpaduka
GyHKIMN. I'apmoHnueckue KoJyie0aHusI. [puknanusie 3aJ1a4H.
[lokazatenbHble, JOTapUPMHUYECKUE, TPUTOHOMETPUYECKHE YPaBHEHHS W
Hepasencmaa.

P, T

Pazgen. HAUAJIA
MATEMATHNYE
CKOI'o
AHAJIM3A

UncioBasi 1mocie10BaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHMsl, BBIYMCICHUS WICHOB
MOCIIEI0BATENBHOCTH. Ipenen MOCIE0BATENBHOCTH. beckoneuno
yOBIBaroIIIasi TeOMETPUIECKasi IPOTPECCHSL.

IIpousBonHasA: MEXaHUYECKMH M TIEOMETPUYECKHH CMBICH IPOU3BOIHOM.
VYpaBHeHne KkacaredpbHON B obmem Buae. IlpaBmma u  Gopmyisl
muddepeHnrpoBaHms, TabIUIa MTPOU3BOIHBIX 3JIEMEHTApHBIX (QYHKIHIL.
HccnenoBanue GyHKIMH ¢ TOMOIIBIO

mpou3BogHOW. Haxoxnmenme HamOONBIIEro, HAWMEHBIIETO 3HAYCHUS W

P, T
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IKCTpEMallbHBIX 3HaueHui (yHkimu. VHTErpan u nepBooOpasHas. Teopema
Hrrorona—IJleitOnuna. [IpumeHeHre HHTETpana K BRIYUCICHUIO (HPU3HMUECKUX
BEJIMYMH U IUIOIIAIEN.

HAKJOHHAs K TUIOCKOCTH. YTOI MEXIy HPsSMOH M IUIOCKOCTBIO. T€opeMbl 0
B3aMMHOM pAaCHOJOXEHHH TMpsMOM M IUIOCKOCTH. Teopema o Tpex
MEePIEeHANKYIIApaXx. IlpusHakm W CBOMCTBa  MapaUleNbHBIX U
NEPIECHIUKYISIPHBIX IUIOCKOCTEH. PaccTosiHue OT TOYKM A0 INIOCKOCTH, OT
IpsIMOIl 10 TIOCKOCTH, PACCTOSHHE MEXAY IUIOCKOCTSMM, MEXIY
CKPCIIMBAIOUIMMUCS TPSIMBIMH, MEXIy INPOU3BOJIBHBIMU (QHUrypaMu B
npocrpadcTse. IlapaienbHoe NPOEKTUPOBAaHUE U €ro cBoWcTBa. B3aumuoe
pacIojoxeHne IIPOCTPAHCTBEHHBIX ¢uryp. Paznuunbie BUIBI
MHOrorpaHHukoB. Ux nzoOpaxenus. CedeHust, pa3BepTKH MHOTOTPAHHHUKOB.
IMnomans noBepxHOCTH. Buasl cummerpuii B mpocTpaHcTBe. CHMMETpUS TEN
BpalleHNss M MHOTOTPAaHHHWKOB. Bpluucinenne miomaned u  0OBEMOB.
Bekropel. [leiictBust ¢ BekTopaMu. JlekapToBa CHUCTEMa KOOpAMHAT B
MIPOCTPaHCTBE. YpaBHEHHE OKPYXHOCTH, cdepsl, INIOCKOCTH. PaccrosHue
MEXIy TO4YKaMH. JIeHCTBHA C BEKTOpaMH, 3aJaHHBIMH KOOPAUHATaMH.
CkansipHOE MpPOU3BEACHUE BEKTOPOB. BeKTOpHOE ypaBHEHHE NpPSAMOH N
mwiockocTH. Mcronb3oBaHHE BEKTOPOB IPHU  JJOKA3aTElIbCTBE TEOPEM
CTEPEOMETPHH.

Paspnean. Kopan  ypaBHenmii. PaBHOcwibHOCTH  ypaBHeHWH. [IpeoOpazosanme | ITP, T

YPABHEHUS W | ypaBHeHuil. OCHOBHBIC NPHEMBI pEUICHUs ypaBHEHWH. Pemenne cuctem

HEPABEHCTBA | ypaBHeHuil. Mcrnonp3oBaHue CBOWCTB M TpadukoB (GyHKIMi A1 peleHus
YpaBHEHMH W HepaBeHCTB. IIpuMeHeHHe MaTeMaTHYECKHX METOAOB st
pELICHUS] COAEPKATENBHBIX 3aJad W3 pasAWdHBIX oOJlacTeil Hayku W
MpaKkTUKU. VIHTepnperanys pe3yabTaTa, yueT peaJbHbIX OrPaHUYeHUI.

Pazgen. HVcropust pa3BuTusi KOMOMHATOPUKH, TEOPUU BeposTHOcTed U cratuctuku u | I1P, T

KOMBHUHATOP UX POJIb B Pa3JIMUHBIX c(hepax UeIOBEUEeCKOH KHU3HenesTeIbHOCTH. [IpaBuia

HUKA, KOMOMHATOpUKH. PemeHre KoMOMHATOPHBIX 3anay. Pa3smenienus, coueTaHus

CTATUCTHKA u nepectaHoBkd. buHom HeroroHa u tpeyronpHuk Ilackand. Ilpukiannsie

n TEOPHUA | 3amaun. Kiaccuueckoe ompejesieHue BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEH,

BEPOSITHOCTE | teopema o cyMMe BeposTHOCTEH. Briuncnenue BepostHoctel. [IpukianHeie

/| 3apaun. [IpencraBieHne YMCNIOBBIX JaHHBIX. [IpuKknagHble 3ama4n.

Paspean. IIpu3Haky B3aUMHOTO paCHONOKEHUS MNPAMBIX. Yronm Mexay mnpsamemvu. | IIP, T

TEOMETPUA Bs3anMHOe pacnonokeHue NOpsAMBIX U IUOCKocTeil. IlepneHaukynsap wu

2.4.3 JIabopaTopHbIe 3aHATHS

He npenycmotpenst

2.4.4 Coaep:xanue camocrosiTe/ibHOM padoTsl (IlpumepHas TemaTuka pedeparon)

Temsl pedepatoB

l.MaTemaTuka B HayKe.

2.HenpepsiBHBIE 1pOOH.

3.Crenenu ¢ IeMCTBUTEILHBIMHA ITI0KA3aTEISIMU.

4.I'paduueckoe pelieHue ypaBHEHUM.

5.I'paduueckoe pemieHne ypaBHeHUI U HEPABEHCTB.

6.IlonsTre nuddepeHnmana u ero MPUI0KEHHSI.

7.MccrnenoBannii ypaBHEHUN U HEPABEHCTB C IIAPAMETPAMHM.

8.CxeMbl bepHyITM MOBTOPHBIX UCTIBITAHUH.

9.Cpennue 3HaY€HUS U UX IPUMEHEHHE B CTATUCTHUKE.
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10.ITapanienbHOE NPOEKTUPOBAHUE

11.ITpaBuiibHBIE U MOAYIPaBUILHBIE MHOTOTPAHHUKH.

12. KoHnueckue ce4eHus U UX IPUMEHEHNE B TEXHHUKE.

13.BekTopHOE 3a/1aHre MPSIMBIX U MIIOCKOCTEH B MPOCTPAHCTBE

14. MaremaTuka u ’KU3Hb.

15. Maremartuka u My3bIKa.

16. MHTYNMIMs 1 MaTeMaTHKaA.

2.4.5 IlepeueHb y4eOHO-METOAUYECKOTO 00ecieYeHHsI CAMOCTOSITEIbHOM PadoThI

00yJaroIuXxcs Mo JUCIHUNINHE

Hauanom opranuszanuum mar000i caMOCTOSTENbHOW pabOThl JOKHO OBITh NMPUBUTHE

HABBIKOB U YMEHUH rpaMOTHOU paboThl ¢ yueOHOW M HayyHOU JUTEepaTypoidl. ITOT MpoIlecc, B

MIEPBYIO O4Yepe/lb, CBS3aH C HAXOXKIECHUEM HEOOXOAMMOM ISl YCIICIIHOTO OBJIAJICHUS Y4€OHBIM

MatepuajoM JuTeparypoil. CTyIeHT JODKEH YMETh IMOJb30BaThest (OHIAMU OUOTHMOTEK H

CIIpaBOYHO-OMOIMOTpadUUeCKUMH U3TAHUSIMH.

CTYI[GHTBI JJIA  IIOJTHOLICHHOI'O OCBOCHMHA y‘-I€6H01"0 KypCa JOJDKHBI COCTaBJIATH

KOHCIIEKTBI KaK IMpHU MPOCTYIIMBAHUU €r0 TEOPETUYECKOM (JEKIMOHHOW) YacTH, TaK U MpHU

MOJITOTOBKE K MPAKTUYECKUM (JabopaTopHbIM) 3aHATUSAM. JKenarenbHO, YTOOBI KOHCHEKTHI

JIeKHI/Iﬁ 3aMMChIBAJIMCh B JJOTHYECKOM MMOCJICAOBATCIIbHOCTHU U3YUCHHUA KypCa U COACPIKAIINCH B

OJTHOW TETPAIH.

HaumenoBanue pa3znena,
TEMBI

[Tepeuenn yueOHO-METONNYECKOTO 0OECTIEUeHHUS JUCIUILIIMHBI TIO BHITIOTHEHHUIO
CaMOCTOSATETFHON pabOTHI

AJITEBPA

Maremaruka: anrebpa 1 Hayajla MaTEMaTHYECKOI0 aHan3a, reoMeTpusi. Anredpa u
Havajia MateMaTudeckoro ananmsa. 10-11 xmaccel. ba3oBelii u yriyOneHHBINH YPOBHH
. yueOHUK i oOmieoOpazoBaTesibHbiXx opranuzanuii / 1. A. Amumos, H0. M.
Komsirun, M. B. Tkauesa [u 1p.]. - 8-e u3a. - Mocksa : [Ipocemenue, 2020. - 463 c.
: WJI. - ABT. yKa3aHbI Ha 00opoTe TuTyl. nucta. - ISBN 978-5-09-074197-2
Maremarnka: anreOpa ¥ Hadala MaTeMaTHYecKoro aHalin3a, T'eOMETPHS.
I'eomerpus. 10-11 kiaccel. ba3oBelii M yriayOJeHHBIM YPOBHU @ YYEOHHWK st
obmeoOpa3zoBarenbubix opranmzauuii / JI. C. Atanacsn. B. @. Byrtysos, C. b.
Kamomiies [u ap.]. - 8-e uzn. - Mocksa : IIpoceemenue, 2020. - 287 c. : w1 - (MI'Y
- mkoie). - [Ipeam. ykas.: ¢. 278-281. - ISBN 978-5-09-073883-5

OCHOBBI
TPUT'OHOMETPUU

Maremaruka: anrebpa ¥ Hayajla MaTeMaTUYeCKOro aHaju3a, reoMeTpusi Anredpa u
Haydana Maremarndeckoro aHanusa. 10-11 kiaccel. ba3oBblii n yriyOneHHbIH ypOBHU
. yueOHUK i1 oOmieoOpa3oBaTesibHbIX opranmsanuii / 1. A. Amumos, 10. M.
Komnsirun, M. B. Tkauesa [u np.]. - 8-e uzz. - Mocksa : [Ipoceenienne, 2020. - 463 c.
: WL - ABT. yKa3aHbl Ha 006opote TuTy:. aucta. - ISBN 978-5-09-074197-2

Maremaruka: anreOpa © Hadala MaTeMaTH4ecKoro aHalu3a, TeoMeTpusl.
I'eomerpusi. 10-11 kiaccel. ba3oBelii M yriayOJeHHBIM YPOBHH @ YYeOHHK st
o0meoOpaszoBarenbubix opranmzauuii / JI. C. Atanacsn. B. @. Byrtysos, C. b.
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Kamomiies [u ap.]. - 8- uzn. - Mocksa : [Ipocemenue, 2020. - 287 c. : wi. - (MI'Y
- mkoie). - [Ipeam. ykas.: ¢. 278-281. - ISBN 978-5-09-073883-5

®YHKLINU UX
CBOWCTBA U TPA®UKU

Maremarnka: anreOpa ¥ Hadajga MaTeMaTHIECKOTO aHalln3a, TeoMeTpus. Anredpa u
Hayana Maremarndeckoro aHanusa. 10-11 knaccel. ba3oBblii n yrioyOneHHbIH ypOBHU
: yueOHUK mns oOmieoOpaszoBaTenbHbIXx opranmsanuii / . A. Ammmos, 0. M.
Komsirun, M. B. Tkauesa [u ap.]. - 8-¢ uza. - Mocksa : [Ipoceemenue, 2020. - 463 c.
: WI. - ABT. yKa3aHbl Ha 00opoTe TutTyl. nucta. - ISBN 978-5-09-074197-2
Maremaruka: anreOpa © Hadala MaTeMaTH4YecKOro aHajiu3a, TIeoMeTpusl.
I'eometpus. 10-11 kmaccel. ba3oBelif w yriayOJleHHBIA ypOBHH @ YYEOHUK IS
obmeodpaszoBatenbHbix opranm3amuii / JI. C. Artanacsa. B. ®@. byryzos, C. b.
Kamomries [u ap.]. - 8- uzn. - Mockea : [lpoceemenue, 2020. - 287 c. : wi. - (MI'Y
- mkone). - [Ipenm. ykas.: ¢. 278-281. - ISBN 978-5-09-073883-5

HAYAIJIA
MATEMATHUYECKOI'O
AHAJIN3A

Maremarnka: anreOpa ¥ Hadajga MaTeMaTHIECKOTO aHalln3a, TeoMeTpus. Anredpa u
Hayana Maremarndeckoro aHanusa. 10-11 knaccel. ba3oBblii n yriyOieHHBIH ypOBHU
: yueOHUK s oOmieoOpa3zoBaTenbHbix opranusanuii / 1. A. Anumos, 0. M.
Komsirun, M. B. Tkauesa [u ap.]. - 8-¢ uza. - Mocksa : [Ipoceemenue, 2020. - 463 c.
: WJI. - ABT. yKa3aHbI Ha 00opoTe TuTyl. nucta. - ISBN 978-5-09-074197-2
Maremaruka: anreOpa © Hadalma MaTeMaTH4YecKoro aHaiu3a, TIeoMeTpusl.
I'eomerpus. 10-11 kmaccel. ba3oBelii W yriayOJIeHHBIA ypOBHH @ YYEOHUK MJIs
obmeodpaszoBatenbHbiXx opranm3ammii / JI. C. Artanacsa. B. ®@. byryzos, C. b.
Kamomuies [u ap.]. - 8-e uzn. - Mocksa : IIpoceemenue, 2020. - 287 c. : wi. - (MI'Y
- mkoe). - [Ipeam. ykas.: ¢. 278-281. - ISBN 978-5-09-073883-5

YPABHEHUA U
HEPABEHCTBA

Maremarturka: anreOpa ¥ Hadaja MaTeMAaTHIECKOTO aHajm3a, TeoMeTpus. Anredpa u
Havajia MareMaThudeckoro ananmsa. 10-11 xmaccel. ba3oBeiii u yriyOneHHBINH YPOBHH
: yueOHUK ansi obmeoOpasoBatenbHbIX opranmzammid / HI. A. Amumos, 0. M.
Komsirun, M. B. Tkauesa [u ap.]. - 8-e u3a. - Mocksa : [Ipocsemenue, 2020. - 463 c.
: WJ1. - ABT. yKa3aHbI Ha 00opoTe TuTyl. nucta. - ISBN 978-5-09-074197-2
Maremaruka: anrebpa © Hadala MaTeMaTHYeCKOTO aHallu3a, T'eOMETpPHSL.
I'eomerpusi. 10-11 kiaccel. ba3oBelli ¥ yriayOneHHBI YpPOBHH @ YUeOHHK st
obmeodpaszoBatenbHbIXx opranm3ammii / JI. C. Artanacsa. B. ®@. byryzos, C. b.
Kamomiies [u ap.]. - 8-e uzn. - Mocksa : [Ipoceemenue, 2020. - 287 c. : wi. - (MI'Y
- mkone). - [Ipeam. ykas.: ¢. 278-281. - ISBN 978-5-09-073883-5

KOMBHUHATOPHKA,
CTATHUCTHKA Y TEOPUA
BEPOATHOCTEU

Maremaruka: aaredpa 1 Hayajla MaTEMaTHYECKOI0 aHan3a, reoMeTpusi. Anredpa u
Havajia MateMaTudeckoro ananmsa. 10-11 xmaccel. ba3oBelit u yriyOneHHBINH YPOBHH
: yueOHUK i oOmieoOpa3zoBaTenbHbix opranusanuii / 1. A. Amnumos, 0. M.
Komsirun, M. B. Tkauesa [u 1p.]. - 8-¢ u3a. - Mocksa : [Ipoceemenue, 2020. - 463 c.
: WiI. - ABT. yKa3aHbl Ha 00opoTe TuTyl. nucta. - ISBN 978-5-09-074197-2
Maremaruka: anreOpa © Hadala MaTeMaTHYeCKOTO aHalu3a, TeOMEeTpHs.
I'eomerpusi. 10-11 kiaccel. ba3oBelii ¥ yriayONeHHBI YpPOBHH @ YYeOHHK st
o0meoOpa3zoBarenbubix opranmzauuii / JI. C. Atanacsn. B. ®@. Byrtysos, C. b.
Kamomues [u ap.]. - 8-e uzn. - Mocksa : Ilpocsemenue, 2020. - 287 c. : uin. - (MI'Y
- mkoie). - [Ipeam. ykas.: ¢. 278-281. - ISBN 978-5-09-073883-5

I'EOMETPUA

Maremaruka: anreOpa © Hadala MaTeMaTH4ecKoro aHaiu3a, TeoMeTpusl.
I'eomerpus. 10-11 xiaccel. ba3oBeili M yriayOneHHBIH YpPOBHH @ YYeOHHK ISt
obmreobpazoBarenbubix opranmzanuii / JI. C. Aranacsn. B. @. Byrysos, C. b.
Kamomiies [u ap.]. - 8-e uzn. - Mocksa : IIpoceemenue, 2020. - 287 c. : wi. - (MI'Y
- mKone). - [Ipenm. ykas.: ¢. 278-281. - ISBN 978-5-09-073883-5

Kpome nepednciieHHbIX HCTOYHUKOB CTYCHT MOYKET BOCITOJIB30BAThCS TTIOUCKOBBIMU
cucteMaMu cetd IHTEpHET 1Mo TeMe CaMOCTOSATEIbHON PaOOTHI.

JIyist OCBOCHUS TAaHHOU JTUCIUILTAHBI U BBITIOHEHUS TPEYCMOTPEHHBIX yueOHOU
porpaMMoi Kypca 3aJaHHid 10 CaMOCTOSITeNTLHOM paboTe CTYJCHT MOXKET MCIIOIb30BaTh
cienyrolee y4eOHO-MEeTOIMYECKoe 0OecrieueHue:

-METOJMYECKUE PEKOMEHIAIIUY TIPETIOAaBaTeNsl K CAMOCTOSTEIbHON paboTe.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

JIis peanau3alid KOMIIETEHTHOCTHOTO IIOAXOJa TNPEIyCMaTPUBACTCS HMCIIOIb30BAaHUE B
y4eO0HOM TIPOIIeCCE€ AKTUBHBIX WM WHTEPAKTHBHBIX (OPM TMPOBEACHHUS ayJUTOPHBIX W
BHEAYIUTOPHBIX 3aHATUH C IEJbI0 (GOPMUPOBAHUS M Pa3BUTHs MPOGECCHOHATBHBIX HABBHIKOB
00ydJaromuxcs.

B yuebHoM mporiecce Hapsiny C TPaIUIUMOHHBIMU OOpa30BATENbHBIMU TEXHOJIOTHUSIMHU
UCIIOJIBb3YIOTCSI KOMIIBIOTEPHOE TECTUPOBAHUE, TEMATUYECKUE MPE3CHTALMH, UHTEPAKTUBHbIC

TCXHOJIOTHH.

3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH MIPH MPOBeAEHUH JEKIM T

W3zydaemble pa3zensl (TeMBbl) TexHonoruu, NpuMeHseMble IpU
. Kon-Bo yacos
JUCLUIUTNHBI MPOBEACHUY JEKIIMOHHBIX 3aHATUI
AJITEBPA TexXHONOTHS Pa3BUBAIOIIETO O0YICHU
AynnoBu3yanbHbIe TEXHOJIOTHU 6 (2%)
OCHOBbBI TPUT'OHOMETPUN TexHonorus pa3BUBaOLIEro 00yUeHHUs 8 (4%)
AynnoBu3yanbHble TEXHOJIOTHU
®YHKIUU NX CBOMCTBA U TexHonorus pa3BUBaOLIEro 00yUeHHUs 18 (10%)
I'PAOUKU AynnoBu3yanbHble TEXHOJIOTHU
HAYAJIA TexHonorus pa3BUBaOLIEro 00yUeHHUs
MATEMATUYECKOI'O AynnoBU3yalbHBIC TEXHOIOTHH 18 (8*)
AHAJIM3A
YPABHEHUA U TexHonorus pa3BUBaOLIEro 00yUSHHUs 8 (4%)
HEPABEHCTBA AynnoBu3yanbHble TEXHOJIOTHU
KOMBHHATOPHUKA, TexHonorus pa3BUBaOLIEro 00yUeHHUs
CTATUCTUKA U TEOPUA AyIHOBH3yalIbHBIC TEXHOIOTHU 14 (8%)
BEPOSATHOCTEN
I'EOMETPUA TexHONOTHS Pa3BUBAIOIIETO O0YUCHUS 44 (20%)
AynroBH3yaJIbHbIE TEXHOJIOTHH
Bcero 116 (56*)

3.2.00pa3oBaTesibHbIE TEXHOJOTHHU NIPH NMPOBEACHUM MPAKTHYECKHUX 3aHATHI

(1adopaTopHbIX padoT)

TexHosornmn, MpUMeHseMble U
W3ydaemble pa3aens (TeMBbI)
MPOBEJCHUH NPAKTHIECKUX U Kon-Bo gacos
JUCHIUTUTHHBI .
71a00PATOPHBIX 3aHATHH
AJITEBPA I'pynnossle nuckyccuun
KoMIiptoTepHbIe CUMYJISLIUH 6 (2%)
OCHOBbBI TPUT'OHOMETPUN I'pynnoselie nuckyccuun 12 (8%)
KommproTepHble CUMYIISIITMU
®YHKLUN X CBOMCTBA U I'pynnoBelie nuckyccuun
I'PAOUKU KoMIbOTepHbIC CUMYJISILIN 18 (10%)
Pa300p KOHKPETHBIX CUTyalni
HAYAIIA I'pynnoselie nuckyccuun
MATEMATUYECKOI'O Komnvromepnule cumynayuu 18 (8%)
AHAJIM3A
YPABHEHUA U KommnbroTepHsle cumymsinuu 10 (4%)
HEPABEHCTBA Pa300p KOHKPETHBIX CUTYallUH
KOMBHUHATOPHKA, I'pynnoBsle quckyccuu
CTATUCTUKA U TEOPUA KoMrbroTepHbIe CUMYIISALIUH 10 (8*)
BEPOATHOCTEU Pa300p KOHKPETHBIX CHTYalMH
I'EOMETPUA KommnbrotrepHsle cumymnsnuu -
. 44 (20%)
Pa300p KOHKPETHBIX CUTYAITHH
Bcero 118 (60%*)
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4. YCJIOBUS PEAJIM3AIIMU TPOTPAMMbBI YYEBHOM JTUCHUITUJIHBI

4.1. MatepuanbHO-TeXHHYeCcKas 0a3a, HeoOXoauMasi 1Ji51 OCYIeCTBJIECHUS
00pa30BaTeJLHOIO MpoIecca Mo AUCIHUIINHE
Peanuzarus yaeOHON JUCIUTIIUHBI OCYIIECTBIISCTCS B CTIEIMAIBLHO 000PYI0BAHHOM
KaOMHETE MaTeMaTHYCCKUX JUCITUILINH
O6opynoBanue yueOHOro KaOMHETa MaTEMAaTUUYECKUX TUCIUIUINH:
—  MYJIbTUMEIUATPOCKTOP,
— KOMIIBIOTEP,
— DKpaH,
— JIOCKa MeJIoBas,
— yueOHas Mebenb,
— HarJsJHbIC TOCOOHS,
— y4eOHO-METOIUYCCKHE MaTePHAIbI,
— TE€OMETPHUYECKHE MOICIH,
— CHeuualibHas JuTeparypa,
- BbIXOA B MHTEpHET

4.2. [lepeyeHb HEOOXOAMMOT0 MPOTPAMMHOTI0 O0ecTeYeHn sl

1. 7-zip apxuBatop; (uieH3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocMoTpiuk (haiinoB ; (JTUIECH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JIUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHbIii makeT; (JTUIICH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBOHUK; (JTUICH3US -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%hb8
%d1%8f/)

6. Google Chrome — 6pay3ep; (JTucH3US -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHbIii makeT (B CBOOOIHOM JIOCTYIIC);

8. Mozilla Firefox - 6payzep.(unensust - https://www.mozilla.org/en-US/MPL/2.0/
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5. MIEPEYEHb OCHOBHOM U I[QHOJIHI/ITE.JII)HOFI YUYEBHOM
JUTEPATYPBI, HEOBXOJIUMOM 1151 OCBOEHUS JUCLUIIJIAHBI

5.1 OcHoBHas JUTEpaTypa

1. Maremaruka: anredpa u Hayajda MaTeMaTHYECKOTr0 aHajau3a, reoMeTpusi. Anredpa u
Havajla MareMatudyeckoro ananmsza. 10-11 xmaccel. ba3oBwlii M yriIyOJIeHHBI YpOBHHU :
y4eOHUK A1 o01eoOpa3zoBarenbubix opranuzanuii / L. A. Anmumos, FO. M. Komsrun, M. B.
TkaueBa [u np.]. - 8-¢ m3a. - Mocksa : [IpocBemenne, 2020. - 463 c. : un. - ABT. yKa3aHbl Ha
ob6opore tutyn. nucta. - ISBN 978-5-09-074197-2

2. MaremaTnka: anreOpa W Hadaja MAaTEMaTHYECKOTO aHalln3a, TEeOMETpHS.
I'eomerpus. 10-11 knaccel. ba3oBelii M yriayOneHHbIH ypOBHHU : YYEOHHMK JUIS
obmeobpazoBatenbHbIX opranusanuii / JI. C. Atanacsd. B. @. byrys3os, C. b. KagomiieB [u
ap.]. - 8-e uzn. - Mocksa : IIpocsemenue, 2020. - 287 c. : win. - (MI'Y - mkone). - Tlpeam.
yka3.: ¢. 278-281. - ISBN 978-5-09-073883-5

5.2 lonoiHUTEJIbHASA JTUTEPATypa

1. leuna, I'.B. Teopus u npakTuka peuieHus 3ajad no ajiredpe : yueOHoe nocoodue /
I'.B. llenna. - M. : IIpomerteit, 2015. - 100 c. - ISBN 978-5-9905886-4-6 ; To xe
[Dnexrponnbit pecype]. - URL: //biblioclub.ru/index.php?page=book&id=426719

2. MaremaTnka: anrebpa 1 Hadaia MaTeMaTHYECKOTO aHAIM3a, TeoMeTpHs. Airedpa u
Hayasia MaTemaTudeckoro ananusa. 10-11 kmaccel. ba3zoBeiit 1 yriyOneHHBIN YpOBHU: Y4eOHUK
Uil 001eo0pa3oBarenbHbIX opranm3anii / AmumoB II. A. uw nap. - 5-¢ m3m. - M.
[Ipoceemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

3. Marematuka: anrebpa u Havana aHanuza, reometpus. ['eomerpus. 10-11 xmaccol.
bazoBblii 1 yriyOJieHHBIN YPOBHU : Y4eOHUK isi 001eoopazoBarenbHbix opranuzanuii / JI. C.
ArtanacsiH, B. @. byry3os, C. b. Kagomues u ap. - 4-e uzn. - M. : [Ipocsemenue, 2017. - 255
c.: mwi. - (MI'Y - mkone). - ISBN 978-5-09-046610-3

5.3 [lepuoguueckne U3TAHUA

1. Bectnuk Bonrorpajackoro rocyaapcrBeHHoro — yHuepcutera. Cepus 1.
Martematuka. ®usnka. (MaTtemaTuueckas Qpu3nka U KoMmnbloTepHoe mojenupoanue) — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=279797;
http://elibrary.ru/contents.asp?titleid=10018

2. Bectauk BopoHexckoro rocynapctBeHHoro yHuBepcurera. Cepusi: Dusuka.
Maremaruka. — URL: http://elibrary.ru/contents.asp?titleid=9761

3. BectHuk MockoBckoro YHusepcurera. Cepust 1. Marematuka. Mexanuka. - URL:
https://dlib.eastview.com/browse/publication/9045/udb/890

4. BectHuk MockoBckoro YHusepcureta. Cepus 15. BeruuciaurenbHas MaTeMaThkKa U
kubepueruka. - URL: https://dlib.eastview.com/browse/publication/9166/udb/890

5. BectHuk IIckoBckoro rocygapCTBEHHOTO YHHUBCPCHUTCTA. CepI/IHI EcrecTBenHbnle
¢dusuko-marematnueckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511

6. Bectnuk Cankr-lIletepOyprckoro  yHuBepcuteTa. MaremaTnka. MexaHuKa.
Actponomusi. — URL: https://dlib.eastview.com/browse/publication/71206/udb/2630
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http://elibrary.ru/contents.asp?titleid=37511
https://dlib.eastview.com/browse/publication/71206/udb/2630

7. Maremartuka B BBICIIIEM 00pa3oBaHUMU. - URL:
https://e.lanbook.com/journal/2368#journal_name

8. Marematnka u ee mnpwioxeHusa. KypHan VBaHOBCKOro MaTeMaTH4YeCKOTO
obmiectBa. — URL: http://elibrary.ru/title_about.asp?id=32863

9. Maremaruueckue 3amMerku CB®Y. HayuHo-uccieqoBaTelbCKUil ~ MUHCTUTYT
matemaTuku CeBepo-Boctounoro denepansHoro ynubepcuteta uMmM. M.K. Ammocosa
(AIxyrek). — URL: https://elibrary.ru/contents.asp?titleid=52949

10. MaTemaTuyeckre METOJIbI U MOJIETU: TEOPHUsl, MPUIIOKEHHUS U POJIb B 0Opa30BaHUM.
VYIbSHOBCKUN TOCYJApCTBEHHBIM TexHUYecKkuil yHuBepcurer (YabsHoBck). — URL:
https://elibrary.ru/contents.asp?titleid=54645

11. Matematuueckue Tpyasl / MHCTHUTYT Marematuku um. C.JI. CobomeBa CO PAH
(HoBocubupck). — URL: https://elibrary.ru/contents.asp?id=34069380

12. MaTemaTH4eCKHil BECTHUK MEABY30B M YHUBEPCUTETOB Bosro-BsArckoro pernona
(Kupos). — URL.: https://elibrary.ru/contents.asp?titleid=28395

13. Marematuyeckuit popym (Mroru vayku. FOr Poccun). KOxubIit MaTemMaTHUeCKHiA
MHCTUTYT BiagukaBka3zckoro HaydHoro neHrpa Poccniickoit akageMuu HayK 1
[IpaBurensctBa Pecniyonuku CeBepuas Ocerusi-Ananus (Bnagukaskasz). — URL:
https://elibrary.ru/contents.asp?titleid=32642

14. Marematudeckoe oopa3oBanue / DoHI MaTeMaTHYECKOTO 00Opa30BaHUs U
npocserienus (Mocksa). — URL: https://elibrary.ru/contents.asp?id=34529652

15. CMeKkanka : HayqHO-TIOMYJISIPHBIA eXXeMeCsTUHbIN xypHa / yupeautesb OO0

"MeXTyHapOIHBIN HHCTUTYT MPOMBIIIUICHHOW coOcTBeHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=253041

5.4. IlepeyeHb pecypcoB MHPOPMALIMOHHO-KOMMYHUKAMOHHOM ceTH «UHTEpHETY,
HEeO0XOTUMBIX JIJI OCBOEHM S AU CIUTINHBI

1. OBC «YuuBepcuterckas Oubnnoreka ONLINE)» [yueOnble, HayuHble 37aHMS,
MEPBOMCTOYHHUKH, XYJAO0KECTBEHHbIE IPOU3BEACHUS Ppa3JIMYHBIX H3JATENbCTB; KYpPHAJbI;
MYJIbTUMEIUNHHAS KOJJICKIMS: ayJuOKHUTH, ayauoQailibl, BHUICOKYPChI, WHTEPAKTHBHBIC
KypCbl, OJKCIIPECC-TIOATOTOBKAa K SK3aMEHaM, Npe3eHTallMd, TeCTbl, KapTbl, OHJIaiH-
SHIMKIIONEeanH, cioBapH] : caiit. — URL: http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC wuznarenbctBa «JlaHb» [y4ueOHble, HaydHblE W3/aHUS, TEPBOUCTOYHUKH,
XYyJI0’KECTBEHHbIE TMPOW3BEJACHUS PA3IUYHBIX M3JATENbCTB; >KypHanwl] : caiir. — URL:
http://e.lanbook.com.

3. DOBC «tOpaiit» [pazaen «BAIIA TTIOJIMUCKA: ®unuan Kyol'Y (r. CraBsHCK-Ha-
Ky6anu): yueOHuku u ydeOHble mocoOus wu3matenbcTBa «HOpaiit»] : cait. — URL:
https://www.biblio-online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9E6DBFB.

4. OBC «Znanium.comy [ydeOHbIE, HAay4YHbIE, HAYYHO-TIONMYJSPHBIC MAaTepHAIIBI
Pa3JIMYHBIX M3IATEILCTB, XKypHabl] : cait. — URL: http://znanium.com/.

5. DBC «BOOK.ru» [yuebubie m3nanus — kosuiekuus s CIIO] : caitt. — URL:
https://www.book.ru/cat/576.

6. Hayunas osnextpoHHas Oubnmorexka. MoHorpaduu, H3ZaHHBIE B H3/1aTEIbCTBE
Poccwuiickoit Axkanemun EcTecTBO3HAHUS [MTOJIHOTEKCTOBBIM pecypc CBOOOIHOTO AOCTyma] :
caiit. — URL: https://www.monographies.ru/.

7. Hayunas onektpoHHass OubnuoTrexka crared u nyOnukauuid «eLibrary.ruy
[poccuiicknii MHPOPMAITMOHHO-AaHAIUTUYECKANW TIOpTAN B OOJACTH HAyKH, TEXHOJOTHH,
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MEJMLUHBI, 00pa3oBaHus; O0JbIIasi YacTh M3aHU — cBoOOAHOrO noctynal : cailt. — URL:
http://elibrary.ru.

8. bazer nmannbix kommanmum «Mct Bwio» [pasgen: I[lepmommueckwe wu3nanus (Ha
PYCCKOM SI3bIKE€) BKJIIOYAET KOJUIEKUMU: M3naHus 1mo oOLIEeCTBEHHBIM U T'yMaHMTAPHBIM
HaykaM; WM3gaHus mno mnenaroruke M oOpa3zoBaHuio; M3nanuss 1o MHG(OPMALMOHHBIM
texHosorusiM; Cratuctuueckue wu3ganuss Poccum u ctpam CHIT] @ caift. — URL:
http://dlib.eastview.com.

9. KubGepJlennnka : HayyHas OJJIEKTPOHHAs OWONMHMOTEKa [HAy4YHBIE >KypHAJIBI B
MOJTHOTEKCTOBOM (hopMaTe cBoOOHOTO AocTyma] : cat. — URL: http://cyberleninka.ru.

10. Enunoe okHO JocTyma K oOpa3oBaTelbHBIM pecypcam .  (QeaepanbHas
uHbOpMallMOHHAs  CUCTeMa  CBOOOJHOrO  JIOCTyNa K  HMHTETPAJIbHOMY  KaTaJlory
00pa3oBaTeIbHBIX UHTEPHET-PECYPCOB U K AJIEKTPOHHOU OMOIMOTEKE yueOHO-METOIUYECKUX
MaTepuajoB s  BCEX YpPOBHEW 00pa3oBaHMs: JIOIIKOJBHOE, oOliee, cpeaHee
npodeccroHanbHOE, BhICIIEE, JomoJHUTeIbHOE : caiT. — URL: http://window.edu.ru.

11. ®enepanbHblid HEHTP WHPOPMANMOHHO-00PA30BATEIBHBIX PECYPCOB [ oOIero,
cpenHero mnpogecCHOHAIBHOTO, JOMOJHUTENBHOIO 00pa3oBaHUs; MOJHOTEKCTOBBIA pecypc
cBoboHoro noctyma] : caiit. — URL: http://fcior.edu.ru.

12. Enunas xoisekius nu@poBeIX 00pa3oBaTeIbHBIX PECYPCOB [AJI MPENoIaBaHUus U
M3Y4YCHHsS] Y4eOHBIX ITUCIUIUIMH HA4daJdbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CPEIHEro
(mosmHOTO) 0011IeTO 00pa30BaHMs; MOJHOTEKCTOBBIM pecypc CBOOOJHOrO JOCTyma] : CauT. —
URL.: http://school-collection.edu.ru.

13. OdunmanpHblii  MHTEpHET-TIOPTAN TpaBoBoil HWHGopManuu. [ocymapcTBeHHas
CUCTeMa MPaBOBO MHQOpPMAIUU [MOJHOTEKCTOBBIN pecypc CBOOOTHOTO OCTyma] : calT. —
URL.: http://publication.pravo.gov.ru.

14. Damuknoneauym [DuHruknoneann. CrnoBapu. CHpaBOYHHUKH : MOJHOTEKCTOBBIN
pecypc cBobognoro noctymna] / ObC «Yuuepcuterckas o6mdmmuoreka ONLINE» : caitt. —
URL.: http://enc.biblioclub.ru/.

15. DnextponHsbIil KaTanor KybaHckoro rocy1apcTBEHHOTO YHUBEPCUTETA U (PUIINATIOB.
— URL: http://212.192.134.46/MegaPro/Web/Home/About.

16. DnekTponHas oubimoteka «Grebennikony [pasznen: KypHaisl (Ha pyCCKOM sI3BIKE)
10 PKOHOMUKE U MeHeDKMeHTY| : caiit. — URL: http://grebennikon.ru/journal.php.

17. YutanpHbId 3al : HAIMOHANBHBIM TMPOEKT COEpEkKEHUS PYCCKON JHUTEepaTyphl
[>KypHanbl, ajdbMaHaxW, Ta3eThl CBoOOmHOrO jgoctymal : caiit. — URL: http://reading-
hall.ru/magazines.html.

18. Hayunass mnepmarormueckas djekTpoHHass  OuOnuoreka (HIIDB) [ceremas
WH(OPMAIIMOHHO-TIONCKOBAS cucreMa Poccuiickoii aKaJaemMuu o0Opa3oBaHus,
MHOTO()YHKIMOHATBHBIA TIOJHOTEKCTOBBIM pecypc cBoboaHoro nocrymal : caiit. — URL:
http://elib.gnpbu.ru.

19. Dnektponnass  6ubnmoreka [ocymapcTBeHHON  NyONMMYHOW — MCTOPUYECKOM
oubmotexu (I'TIMB) Poccun [momHOTEKCTOBBIN pecypc cBoOoaHOro qoctymal : caiT. — URL:
http://elib.shpl.ru/ru/nodes/9347-elektronnaya-biblioteka-gpib.

20. dynnaMeHTanbHas JJIEKTPOHHAs Oubnroreka "Pycckas nuteparypa u gonabkiop" —
MOJIHOTEKCTOBass MH(OPMAIIMOHHAs CUCTEMa [MOJHOTEKCTOBBINA pecypc CBOOOJHOTO AOCTyma)]
: caiit. — URL: http://feb-web.ru/.

21. Kynberypa.P® — nopran kynasTypHOro Hacineaus u Tpaauunii Poccun. Kuno. Mysen.
Mysbika. Teatpsl. Apxutekrypa. Jlureparypa. Ilepconsl. Tpagunuu. Jlekuun : cait. — URL:
http://www.culture.ru.
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22. TPAMOTA.PY : cupaBouHO-WH(DOPMAIIMOHHBIA MHTEpHET-opTan : caiT. — URL:
http://www.gramota.ru.

23. CJIOBAPU.PY. JlunrBuctuka B VHTEpHETE : IMHTBHCTUYECKUHA MOPTAT : CAUT. —
URL.: http://slovari.ru/start.aspx?s=0&p=3050.

24. CnoBapp (MHAHCOBBIX W IOPUAMYECKUX TEPMHUHOB [IMOITHOTEKCTOBBIM pecypc
cBoboanoro pocryna] // Koncynsrantllnioc : cpaBo4HO-TIpaBoBasi cuctema : O(UIIHaIbHbIHI
caitr. — URL.: http://www.onsultant.ru/law/ref/ju_dict.
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6. METOANMYECKHUE YKA3ZAHUSA OBYYAIOLIUMCS 1O OCBOEHHUIO
JUCHUIIJINHBI

JlucuuiuiiHa HareneHa Ha (opMHUpOBaHHE OOLIey4eOHBIX KOMIIETEHIIMM, TAKUX Kak
CIOCOOHOCTh JE€MOHCTpAaLUU OOLIEHAY4YHbIX O0a30BBIX 3HAHUI MaTeMaTUKH, I[TOHHUMAaHHE
OCHOBHBIX (DAKTOB, KOHIICTIINH, MPUHIIMIIOB ¥ TEOPUH MaTEeMaTHKU.

OOydeHne CTyIEHTOB OCYIIECTBISIETCS IO TPAJWIUOHHOW TEXHOJOTUH (JIEKIIHH,
NPAaKTUKH) C BKIIOUEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKM 3peHHus HCIONb3YyEeMBIX METOA0B JIEKIHUH MOJPA3JEISIIOTCS  CIeIyIOIINUM
oOpazoMm: uH(POPMALMOHHO-OOBSICHUTENIbHAS JICKIUS, MOBECTBOBATEIbHAsA, JIEKIUsA-Oecena,
npoOaeMHast JEKIUS U T. 1.

VYcTHOE uM3noXkeHue ydeOHOro marepuajga Ha JIEKIMHM JIOJDKHO KOHCHEKTHPOBATHCS.
Caymarp JEeKIUI0 HY)XKHO YMETh — MOJACPKHBATh CBOE BHUMAaHUWE, MOHSITh W 3alIOMHHTD
YCIIBIIIAHHOE, YJIOBUTH May3bl. B mpolecce M30kKeHUs MpenoaaBaTesieM JIEKIUU CTYIEHT
JIOJDKEH BBIACHUTH BCE HEMOHATHBIE BONPOCHL. 3amUCBIBATh COACPIKAHUE JIEKIMU HYKHO
00s13aTeIbHO — 3allUCH MOMOTAlOT MOJJIEPKUBATh BHUMaHHUE, CIIOCOOCTBYIOT NMOHMMAHUIO U
3aIIOMHHAHUIO YCIBIIIAHHOTO, IPUBOIUT 3HAHUE B CHCTEMY, CIIy’KaT OMOPOH IJIs Tepexoaa K
6osee TITy0OKOMY CaMOCTOSITEIBHOMY U3YUEHHUIO IIPEIMETA.

MeTtoaunueckrue peKOMEHAANU 0 KOHCTIEKTUPOBAHUIO JICKITHI:

— 3aIUCh JIOJDKHA OBITh CUCTEMHOM, MPEJCTaBIATh COOOW COKpall€HHBI BapUaHT
JeKun npenogasarens. Heobxomumo cirymars, 00yMBIBaTh U 3aITUCHIBATH OJJHOBPEMEHHO;

— 3aIHCh BEAETCS OUE€Hb OBICTPO, YETKO, M0 BO3MOKHOCTH KOPOTKUMHU BBIPAKEHUSIMH;

— He IpeKpalias caymaTh MpernojaBaTess, HY)KHO 3alUCBhIBaTh TO, YTO HEOOXOJIUMO
ycBoUTh. Henb3s 3anmuceiBaTh cpa3y K€ BBICKA3aHHYIO MBICIb IPENOJaBaTels, CIEeayeT e&
MOHATh M TOCJIE 3TOr0 KpaTKo 3alucaTh CBOMMH CJIOBAMM WJIM CJIOBaMHU IIPEIoJiaBaTels.
BaxxHo, 94TOOBI B Hell HEe OBLI MMOTEPSH OCHOBHOM CMBICIT CKa3aHHOTO;

—MMEHa, 1aThl, HA3BaHUs, BBIBOBI, OMIPEICIICHHUS 3aMTUCHIBAIOTCS TOYHO;

—cieAyeT oOpaTuTh BHUMaHuEe Ha OQOpMIICHHE 3amucH JeKnuu. [l Kaxmaoro
npeaMeTa 3aBoguTcs obmas TeTpajb. OTIMYHBIM OT OCTaJbHOTO I[BETAa CIEAYET BBIACNATH
OT/IeNIbHBIE MBICIU U 3aT0JIOBKH, COKpAIAaTh OT/AEIbHBIC CIOBA U MPEATIOKEHUS, UCIIOJIb30BaTh
YCIIOBHBIE 3HAKH, OYKBBI JJATHHCKOTO M TPEYECKOro an(paBUTOB, a TaKKE HEKOTOPHIC MPUEMBI
CTEHOTpa(pUUECKOT0 COKpAILEHUS CIIOB.

[TpakTrueckue 3aHATH 110 TUCHUIINHE «MaTeMaTuka» MpoBOIATCS 110 CXEMeE:

— YCTHBIH OMPOC 10 TEOPUHU B HaYaJIe 3aHSATHUS;

— paboTa B rpymnmax 1mo pa3penieHnIo pa3IndHbIX CUTYalui TI0 TEME 3aHITHS;

— pelIeHue MPaKTUIEeCKHUX 3a7a4;

— WHAUBHUAYyaJbHBIC 33JJaHHs IS TOATOTOBKU K PAKTUYECKUM 3aHITHUSIM.

Lenb MpakTHYECKOTO 3aHATHUS - HAYYUTh CTYJCHTOB IPUMEHATh TEOPETHUECKUE 3HAHUS
TIPH PEIICHUH MTPAKTHYECKUX 3a/1a4 Ha OCHOBE PEAIbHBIX JTaHHBIX.

Ha npakTudeckux 3aHATHSAX MPeo0iIaiaoT cleayIoNe METOIbL:

BepOanbHbIe (MTPeodIagarouM METOAOM JO0JKHO OBITh O0OBSICHEHNUE);
MpaKTUYecKue (MMChbMEHHBIE 3aHNs, TPYIIIOBBIC 3aJaHUS U T. 11.).

BaxHbpIM IS CTyAEHTa SBISETCS yYMEHHE pAIlMOHAIBHO MOAOMpaTh HEOOXOAMMYIO
yueOHyI0 uteparypy. OCHOBHBIMU JTUTEPATYPHBIMU HCTOYHUKAMH SIBIISTFOTCS:

— Oubnuoreunsie Gpouasl pummana Kyol'V;

— 3JIEKTPOHHAst OMOTMOTEYHAS CUCTEMAa « Y HUBEPCUTETCKas OMOIMOTEKa OH-TaiH»;

— 3JIeKTpoHHas OnbnuoreyHas cucrema M3narenscTBa «JlaHby.
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[Touck kHUT B OMONMHOTEKE HEOOXOIUMO HAUYMHATH C U3YyYCHHsSI MTPEIMETHOTO KaTalora
U CO3JaHUS CIHMCKA KHUI, MOCOOMI, METOAMYECKHUX MAaTepualoB IO TeMEe H3Y4YCHHUS.
[IpocMOTp KHUTM HAaYMHAETCS C TUTYJIBHOIO JIUCTA, CIAEAYIOLIEro mnocie obmoxku. Ha HéM
OOBIYHO NOMEIAIOTCS BCE OCHOBHBIE JAHHBIE, XAPAKTEPU3YIOLIUE KHUTY: Ha3BaHUE, aBTOD,
BBIXOJIHBIE JJaHHbIC, JJaHHBbIE O MepeusgaHuu U T.A4. Ha obGopore TuTysnbHOro jamcra gaércs
aHHOTalWsA, B KOTOPOM YyKa3blBa€TCd TEMAaTHKa BOIPOCOB, OCBEIIEHHBIX B KHUTE,
ONpelesaeTcs KpPyr 4YMTaTeNeld, Ha KOTOPBIM OHA paccuuTaHa. bosblioe 3HadyeHUE HMMeEET
IPEIUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YUTATEINS C JIMYHOCTBIO aBTOPA, UCTOPUEHN CO3/1aHus
KHUTH, PacKpbIBaeT cojepkanue. [IpounB npeaucioBue u NoiayduB oOIee NpeACcTaBICHUE O
KHHUTE, ClIeyeT o0paTuThcs K oriaBieHHo. OriiaBieHue KHUTH 3HAaKOMUT O0y4yaeMoro ¢
COJICP’)KAHUEM U JIOTUYECKOW CTPYKTYpOM KHUTH, MO3BOJIAET BBIOpaTh HYXKHBIM MaTtepuan
g u3ydeHus. ['o M3naHusd KHUTH MO3BOJSET CyIAWTh O HOBU3HE Marepuana. Uem daiue
KHUTa u3gaéred, TeM  OOJbIIyH0 IIEHHOCTh OHa MpejacTaBisieT. B kHure moryr ObITh
IIPUMEYaHUs, KOTOPBIE COAEPKAT Pa3IMYHbIC JONOJHUTEIbHBIE CBeeHHs. OHU IIeYaTarTCs
BHE OCHOBHOI'O TEKCTa M Pa3bsCHIIOT OTHENIbHBIE BOIpochl. [IpeamerHsle u andaBUTHBIE
yKa3aTelld 3HAaYUTEIbHO O0JIEr4aloT MOBTOPEHUE M3JI0KEHHOTO B KHUre MaTtepuana. B xonue
KHUTM MOXET pacrojlaraTbCsi BCIOMOraTellbHbI MaTepuall. K Hemy OOBIYHO OTHOCATCSA
WHCTPYKLUWH, NPUJIOKEHUS, CXEMBI, CUTYallHOHHBIE 3a/1a4d, BONPOCHI UIsI CAMOKOHTPOJII U
T.J. JUis mydinero npejacTaBieHus U 3allOMMHAHUS MaTepualia 1ej1ecoo0pa3Ho BeCTU
3alMCH ¥ KOHCIEKTHI pa3JIMYHOIO CONEPKaHMs, & UMEHHO:

— IIOMETKH, 3aMEYaHusl, BBIJICTICHUE TJIABHOTO;

— IUIaH, TE3UCHI, BBITUCKH, IUTATHI;

— KOHCIIEKT, paboyast 3anuch, pedepar, J0KIa1, JEKIUs U T.1I.

Yurath y4yeOHMK HEOOXOJUMO BJIYMYHMBO, BHUMATEIbHO, HE IMPOIYCKas TEKCTa,
cTapasch MOHATh KaXaylo ¢pa3y, OJHOBPEMEHHO pa30upas MPUMEPbI, CXEMbl, TaOIULbI,
pPUCYHKH, TpuBeAEHHBIE B yueOHMKe. OJHMM W3 Ba)KHEHIIMX CPEICTB, CIIOCOOCTBYIOIIUX
3aKpEIUICHUIO 3HAHUM, SBISAETCA KpaTKas 3allMCh IIPOYUTAHHOIO MaTepuala — COCTaBJICHUE
KoHcrnekTa. KOHCIEeKT — 3TO KpaTKoe CBA3HOE MU3JIOKEHHE COJEep’KaHUs TeMbl, ydueOHUKa WU
ero yactv, 0e3 MOAPOOHOCTEH U BTOPOCTENEHHBIX JeTaneld. [lo cBoel CTpyKType
MOCTIEI0BATENIbHOCTH KOHCIIEKT JIOJKEH COOTBETCTBOBATH IJIaHy yueOHMKa. [loaTomMy BaxkHO
CHayaJla COCTaBUTH ILJIAH, a IOTOM MHCAaTh KOHCIIEKT B BHJIE€ OTBETA Ha BOMNPOCHI IU1aHa. Eciu
y4eOHUK pa3fenéH Ha HeOoJbIIMEe O3arjaBieHHbIE YacTH, TO 3arojOBKU MOKHO
paccMaTpuBaTh Kak MyHKTHI IUIAHA, @ U3 TEKCTa KaKJOW YacTH CIIEyeT 3amucaTh T€ MBICIIH,
KOTOpPBIE PaCKPBIBAIOT CMBICT 3aroyioBKa. TpeOoBaHus K KOHCIIEKTY:

— KpaTKOCTb, CKATOCTb, 11€J1€CO00PAa3HOCTh KaXKIO0r0 3aliChIBAEMOI0 CI0BA;

— COJIEP>KaTeNIbHOCTD 3alKCH- 3alMChIBAEMbIE€ MBICTH ClIEyeT (hOpMYyJIHpOBaTh KPATKO,
HO 6e3 ymepba ans cMbicia. O0bEM KOHCIEKTa, Kak MPaBUIIO, MEHbIIIE U3y4aeMOro TeKCTa B
7-15 pas;

—KOHCIEKT MOXET ObITh KaK MPOCTHIM, TaK U CJIO0KHBIM IO CTPYKTYPE — 3TO 3aBUCHUT OT
COZIEpKAHUs KHUTH U LIENH €€ U3y4YCHMUS.

Meroanuecknue peKOMEHIAalUK 110 KOHCIIEKTUPOBAHUIO:

— MpexJe 4YeM HayaTh COCTaBIIATh KOHCIIEKT, HYKHO O3HAaKOMHUTHCS C KHUIOW,
IIPOYMUTATh €€ CHayasla 0 KOHLA, IIOHATh IPOYUTAHHOE;

— Ha OOJIOKKE TEeTpaJM 3alMCHIBAIOTCS HA3BaHWE KOHCIEKTHPYEMON KHUTH M MM
aBTOpPA, COCTABIIAECTCS TUIAH KOHCIIEKTUPYEMOI'O TECTA;

— 3aMMCcH JIydlle AeflaTh Mpu IPOYTEeHUH HE OJJHOr0-/IBYX ab3alleB, a 1enoro naparpadga
WJIM TJIaBBI;

— KOHCIIEKTUPOBAHUE BEIETCS HE C LIETbI0 UMETh ONpeAeiEHHbI 3anucu, a i O6osee
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MOJIHOTO OBJAJACHUSI COJEpKAaHUEM HM3y4aeMOro TEKCTa, MOATOMY B 3alUCIX OTMEYaeTcs U
BBIJIETISIETCS] BCE TO HOBOE, MHTEPECHOE U HY>KHOE, YTO OCOOEHHO MPUBJIEKIO BHUMAHHUE,

— TOCJe TOro, Kak cJelaHa 3aluch CcojepXaHus mnaparpada, TriaaBbl, CleayeT
nepevynTaTh €€, 3aTeM CHOBa 00paThCsl K TEKCTY M MPOBEPUTH Ce0s1, MPaBUIBHO JIU U3JI0KEHO
COJIepKaHHUE.

TexHrnKa KOHCIEKTUPOBAHUS:

— KOHCIIEKTUPYSI KHUTY O0JBIIOTr0 00BhEMA, 3alUCh CIeAYeT BECTH B 00IIel TeTpaau;

— Ha KaXJOW CTpaHHULE ClieBa OCTaBIAIOT MOJsA IIMpUHOW 25-30 MM Ui 3amucu
KOPOTKHUX MOJ13ar0JI0OBKOB, KPATKUX 3aME€YaHHil, BOIIPOCOB;

— KaXKJiasl CTaHUIIa TETPAJId HyMEpYyeTCs;

— JJIS TIOBBIIIEHUS YUTAEMOCTH 3aMHUCU OCTABJISIIOT WMHTEPBAJIBI MEXAY CTPOKAMHU,
ab3aaMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHON» CTPOKHU;

— MPU KOHCIEKTUPOBAHUU IIUPOKO HCIONB3YIOT Pa3IMYHbIE COKPAILECHUS U YCIOBHBIE
3HaKU, HO HEe B ymep0 CMBICTy 3aluCcaHHOTO. PexkoMeHnayeTcs  MpUMEHSTh
o0lIeyNOTpeOUTENbHBIE  COKpAIleHHs, Hampumep: M.0. — MOXeT ObITh, TOC. —
TOCY/AapCTBEHHBIH; 1.0. — JOHKHO OBITh U T.1I.

— HE CJIeIyeT COKpaliaTh MMEHA U Ha3BaHUs, KPOME OUYEHb YACTO MOBTOPSIOIINXCS;

— B KOHCIIEKTE HE JODKHO OBITh MEXaHHMYECKOTO TIEPENUChIBaHMS TEKCTa Oe3
MIPOYMBIBAHHUSI €TO COAECPIKAHUS U CMBICIIOBOTO aHAJIU3A.

CamoctosarenpHasi paboTa CTYIACHTOB SBJISETCS BakHeWIedl ¢opmoil ydeOHO-
MO3HABATENBHOTO mporiecca. OCHOBHAsl 1€JIb CaMOCTOSITEIBHOM paboOThl CTyIEHTa TMpU
W3YYEHUHU TUCHMUILUIMHBI — 3aKPEMUTh TEOPETUUECKHUE 3HAHUS, TIOJYUYEHHBIE B XO/1 JIEKITMOHHBIX
3aHATHH, a Takke cHOPMHUPOBATH MPAKTUYECKUE HABBIKA TIOJTOTOBKH B 00JIACTH MaTEMaTUKH.
CamocrosaTenbHass paboTa CTyJIeHTa B MPOIECCE OCBOCHUS AUCHUILIMHBI «MaTeMaTukay
BKJTIOYAET:

— M3y4YEHHE OCHOBHOM U JOTIOJIHUTEIIbHOM JINTEPATYPHI 1O KYPCY;

— paboTy ¢ ANMEKTPOHHBIMH YY€OHBIMU PECYpCaMu;

— M3y4eHHEe MaTeprajIoB MEPUOIUUECKON MeUaT, UHTEPHET PECYPCOB;

— MOJATOTOBKY K TECTHPOBAHHUIO;

— WHJWBHUIyaJdbHbIE W TPYIIOBbIE KOHCYJIbTAIIMM IO HaWOOJee CIOKHBIM
BOIIpOCaM.

Ha camocrositensHyto paboTy cTyneHTOB oTBoautTcs 117 4yacoB y4eOHOTO BPEMEHH.
Havanom opranuzanuu mo00il caMoCTOSTENbHONU pabOThl TOKHO OBITH IPUBUTHE HABBIKOB U
YMEHUM TPaMOTHOU PabOThI ¢ yueOHOW M HAYyYHOUH JIUTepaTypou. DTOT Mpolecc, B MEPBYIO
ouepenb, CBA3aH C HAXOXKJEHHWEM HEOOXOIMMOMN /Jisi YCIENIHOTO OBJIAJICHUS y4eOHBIM
Matepuanom nuteparypoid. CTyIEHT IOJDKEH YMETh MOJb30BaThca (OHAaMH OHOIUOTEK U
cripaBOYHO-OMOMHorpadpuueckumMu  u3fanusiMu. CTyAEHTBl ISl TOJTHOIICHHOTO OCBOCHHS
y4e0HOTO Kypca [IOJDKHBI COCTABJIATh KOHCHEKTHI KaK TpPU TPOCITYIIMBAHUU  €T0
TEOPETUYECKOM (JIEKIIMOHHOW) YaCTH, TaK U MPU MOJATOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM)
3aHATUsAM. JKenmaTrenbHO, 4YTOOBI KOHCIIEKTHI JIGKIMH W CEMHHApOB 3allMCHIBAINCH B
JIOTUYECKOM TIOCJIEIOBATEIbHOCTH M3YYEHHS Kypca M COJICpXKAJUCh B OJHOW TETpaJu.
Benenue koHcIeKkTa SIBISIETCS HEOOXOAMMBIM BHIOM Y4eOHOU nestenbHocTU. [loCKONBbKY
KOHCIIEKT:

— B TOJHOM O0OO0BEME OIICGHMBAETCS KaK pPa3HOBHUJIHOCTh MHCHMEHHOTO OTBETa Ha
M3y4aeMble BOIIPOCHI;

— CcIyXdT 0a30il HJs YCTHOTO OTBETa Ha CEMUHApe IO OJHOMY W3 BOIIPOCOB
paccMaTpruBaeMoro IuiaHa;
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— CBEJICHUSI M3 KOHCIIEKTa MOTYT BBICTYNATh B KAa4€CTBE MCTOYHHUKA JOMOIHEHUN K
OTBETaM JIPYT'UX CTYJIE€HTOB.

Opranu3anusi TEKYyIIEro KOHTPOJS 3HAHMM, YMEHUH M HaBBIKOB OOYyUYarOIIUXCS
OCYIIECTBJIIETCS MYTEM TECTUPOBAHMUS.

®opMoii UTOTOBOTO KOHTPOJS SBISETCS JK3aMEH. OK3aMEH COCTOMT W3 JIBYX
TEOPETUYECKUX BOIPOCOB.

7. OUEHOYHBIE CPEJICTBA JIJIsA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT (poH/1a OLIEHOYHBIX CPEACTB

Ne KonTponupyemsle pa3aens! (TEMbI) TUCIUTIIHHBI Hamveriopariie
n/m OIICHOYHOTO CPEJICTBA
n AJITEBPA 31,¥1,0l1 Pedepar, npakr. padora,
TECT, OIPOC
) OCHOBbI TPUTOHOMETPUU 31.¥2,02 Pedepar, npakT. pabora,
TEeCT Onpoc
3 ®YHKIWU X CBOMCTBA U TPAGUKU 32,V3,03 Pedepar, npaxT. pabota,
TECT, OMPOC
4 HAYAJIA MATEMATUYECKOI'O AHAJIM3A 33. V4,04 Pedepar, npakr. padoTa,
) TECT OIPOC
5 YPABHEHUA 1 HEPABEHCTBA 32,Y5,05 Pedepar, mpaxT. padora,
TECT onpoc
6 KOMBUHATOPUKA, CTATUCTUKA U 34, Y6, 06 Pedepar, npakT. pabora,
- | TEOPUS BEPOSATHOCTEUN TEeCT Onpoc
7 TEOMETPUA 35.¥7,07 Pedepar, mpaxT. pabora,
' TECT OTIPOC

7.2 Kputepun oueHKH

KoHTpoins u oOneHka pe3yibTaTOB OCBOEHHUS JHUCLUMIUIMHBI  OCYIIECTBISETCS
MperojiaBaTesieM B IpoOIlecce MPOBEIEHUS MPAKTHUUYECKUX 3aHATHH, JabopaTopHBIX padoT,
TECTHUPOBAHUSA, a TAKXKE BBIMOJHEHUS OOYYAIOIIMMUCS WHAMBHYAIbHBIX CaMOCTOATEIbHBIX
3a1aHU.

Pedepar. [IpoaykT camocTodTenbHOM pabOThl CTyJAEHTa, MPEICTaBISIOLIUN coOon
KpaTKO€ M3JI0)KEHHE B ITMCbMEHHOM BH/JIE MOJYYEHHBIX PE3YJIBTATOB TEOPETUUECKOIO aHAIN3a
oTpesieIeHHON Hay4yHOU (y4eOHO-HCCNe0BaTEeNbCKON) TEMbl, TJI€ aBTOP PACKPBIBAET CYTh
uccienyemMoi npoOjaemMbl, MPUBOJIUT pAa3IMYHbIE TOYKM 3pEHUs, a TaKXKe COOCTBEHHBIC
B3IJIs1/1bI Ha Hee. Pedepar oreHMBaeTcs Mo KOJIMYECTBY MPUBJICUECHHBIX UCTOYHUKOB, TITyOHHE
aHanu3a npoOIeMbl, KauecTBE 00OCHOBAHMS aBTOPCKOM MO3UIINH, TITyOUHE PACKPBITUS TEMBI.

TpeGoBanusi k Hanucanuio pedepara

Pedbepar mno pmaHHOMY Kypcy sBIsSeTCSs OOHMM M3 METOJOB OpraHHU3aluu
CaMOCTOATEIBHOI pabOThI CTYJCHTOB.

Tembl pedepaToB SBISIOTCS MOMOJTHUTEIBHBIM MaTEpUAIIOM ISl HW3Y4YCHUE JaHHON
TUCHUIUIUHEL. Pedepat orieHrBaeTcs B 0JIMH Oaljl B OLIEHKE UTOTO YK3aMeHa

Pedepar nomkeH ObITh MOATOTOBIIEH COTJIACHO TEME, MPEI0KEHHOHN MpenojaBaTeseM.

JlommyckaeTcss caMOCTOSITENIbHBIA BBIOOP TeMBbl pedepaTa, HO IO COIVIACOBAHMIO C
MIPENOIABATENEM.
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Jns  wHanwcaHus pedepara CTYACHT CaMOCTOATEIBHO MOMOMPAET HMCTOYHUKU
uHbopMalud 1O BhIOpaHHOW Teme (JuTepaTypa ydeOHasi, MepUoJUYecKas M UHTEPHET-
pecypchl)

O6bem pedepara — He meHee 10 ctpanul popmara A 4.

PedepaT nomxen uMeTh (TUTYIBHBIN JTUCT, COAEpKaHUE, TEKCT AOJKEH ObITh pa3OuT Ha
pas3fienbl, COrNIACHO COJIEPKaHUs, 3aKITIOUEHHE, CITUCOK JINTEPATyphl HE MEHEee 5 NCTOYHUKOB)

OO0cyxaenne TeM pedepaToB IPOBOJUTCS HA TEX MPAKTUUECKUX 3aHITHUSAX, IO KOTOPHIM
OHHU paclipe/ieNieHbl. JTO SBISETCS 00s13aTebHBIM TpeOoBaHUEM. B ciydae He mpeacTaBieHus
pedepara coriacHO yCTaHOBJICHHOTO Tpaduka (6e3 yBaKUTEIbHON MPUYUHBI), CTYACHT 00s3aH
MOATOTOBUTH HOBBIN pedepar.

HNudopmanus o pedepary He noKHA npeBbiiaTh 10 MUHYT. BeicTynaromuil 1okeH
MOJIFOTOBUTH KpaTKUE BBIBOJIBI MO TeMe pedepara Ak KOHCIIEKTUPOBAHUS CTYICHTOB.

Cnaua pedepara npemnoiaBatemnto o0s3aTeNbHAa.

Tect. Cucrema cTaHIapTH3MPOBAHHBIX 33/JaHUM, MO3BOJSIONIAs aBTOMAaTHU3UPOBATH
MpoLEeaypy HM3MEpPEeHHs YpOBHS 3HAHUW W yMeHHMH oOyuaromierocs. TecT OIeHMBAaeTCsl IO
KOJIMYECTBY MPABIIBHBIX OTBETOB (HEe MeHee 60%).

Kpurtepuu oueHKy 3HAHMI CTYIEHTOB B 1[€JIOM MO THCHHUILIHHE!

«OTJHYHO» -  BBICTaBISIETCS  CTYACHTY,  IIOKa3aBIOIEeMy  BCECTOPOHHHE,
CHCTEMAaTU3UPOBaHHbIC, TyOOKHE 3HAHHWA YYEOHOW MpOTrpaMMbl TUCHUIUIMHBI U yMEHHE
YBEpEHHO TMPHMEHATh WX Ha MPAKTHKE TPU PEHICHHH KOHKPETHBIX 3aj1ad, CBOOOJHOE H
NpaBUIIbHOE 00OCHOBAaHUE MPHUHATHIX PELICHUH;

«XOPOII0» - BBICTABIISICTCS CTYJCHTY, €CJIM OH TBEPAO 3HAECT MaTepHall, IPaMOTHO U TI0
CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHATh MOTydeHHbIC 3HAHUS Ha MPAKTUKE, HO JTOMYCKAaeT B
OTBETE WJIHM B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

«Y/I0BJIETBOPUTEJIbHO» - BBICTABISIETCS CTYICHTY, MOKa3aBIIeMy (QparMeHTapHBbIi,
pa3pO3HEHHBIA XapaKTep 3HAaHWH, HEIOCTATOYHO NpPaBUJIbHBIE (DOPMYIUPOBKH 0a30BBIX
MOHATUH, HAPYIIEHHUS JIOTUYECKOW IMOCIEAOBATEIEHOCTH B HM3JIOKEHUU MPOrPAMMHOTO
MaTepuaia, HO IpPHU 3TOM OH BIAJEET OCHOBHBIMU pa3fielaMd Y4eOHOW IPOrpaMMBl,
HEOOXOAMMBIMH Ul JallbHEHIIero o0y4eHHs] U MOXET MPHUMEHATh MOJIy4YeHHbIE 3HAHUS IO
oOpa3ily B CTaHJapTHON CUTYallUU;

«HEY/JIOBJIETBOPHUTEIbHO» - BBICTABISICTCA CTYICHTY, KOTOPBI HE 3HAeT OOoJbIei
YacTH OCHOBHOTO COJEp)KaHUs Y4eOHOM NporpamMmbl JUCHUIUIMHBI, JIOIMYCKaeT TIpyObie
omMOKH B (OPMYJIMPOBKAX OCHOBHBIX IMOHATUNA JUCHMIUIMHBI U HE yMEET HCIOJb30BaTh
MOJTyYCHHBIE 3HAHMSI IPH PEIICHUH TUITOBBIX MPAKTUYECKHX 3a7ad.

7.3. OneHOYHbIE CPEACTB AJIf MPOBEACHUA TEKYIIeH aTTeCTAlNH

Texymuii KOHTPOIL MPOBOAUTCA B (popMme:
-(ppoHTaNBHEII OIpOC
-TECTUPOBAHUE 110 TEOPETUUECKOMY MaTeEpUary
-mpakTUdeckas (JaboparopHas) padboTa

-3amuTa pedepara
" IIpumepsr

dopma IIpakTryeckuii JInunble KadecTBa PHMEp

3HaHuA YMmenus OIIEHOYHBIX
arTecTaluuu OTBIT (BIAZICHUE) | CTyIEHTA

CPEICTB
YcerHbli KoHTpons 3HaHMit OreHKa yMEHUSA Ornenka HaBBIKOB | OrieHKa KonTponbHble
(MMCBPMEHHBIH) | IO OTMPEAEIeHHBIM pasnuyarb paboTsI ¢ CcrocoOHOCTH BOIIPOCHI 110
orpoc o | mpobiemam KOHKPETHbIE JUTEPATypPHBIMHU OTIePaTUBHO U TeMaM
TeMaM MOHATHS HCTOYHHUKAMU Ka4yeCTBEHHO MIPUJIAratoTCs
OTBEYATh Ha
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MIOCTaBJICHHBIE
BOIIPOCHI
Pedepatsr Kontpomns 3Hanmit OrneHka yMEeHUS Orenka HaBBIKOB | OrieHKa Tewmbr
TI0 OTIPE/IETICHHBIM pa3nu4artb paboTEI ¢ CcocoOHOCTH K pedepaToB
npobiemam KOHKPETHBIC JIUTEPaTypPHBIMH CaMOCTOSATENPHON | MPHUIIAratoTCs
MOHATHSA HCTOYHHUKAMHU pabote u aHaMU3y
JIUTEPaTYPHBIX
HCTOYHHUKOB
Ipaxtryeckne | KonTpoms 3HAHMS OreHKa yMEHHUS Orenka HaBBIKOB | OreHKa Tewms! pabot
(;1abopaTopHBI | TEOPETHYECKHUX BBITIOJIHATD paboTsl 10 CIOCOOHOCTH NpUIIararoTcs
) paboThl OCHOB MaTeMaTHKH | y4eOHBIC 3a/laHHsl | 33/laHHBIM OIIEPaTHBHO U
TPUMEHSS JIrOpUTMaM Ka4eCTBEHHO
N3y4YeHHbIC pemarb
npaBuJa, MOCTABJICHHBIE Ha
(hopmyibl, MPaKTHYECKUX
ANTOPUTMBI pabotax 3amauu u
apryMEeHTHPOBATh
PE3yNBTaThI
TectupoBanue | KoHTpousb 3HaHUH OueHka yMeHUs Ouenka HaBbIKOB | OueHka Bomnpocsr
TI0 OTIPEACIECHHBIM | pa3iInyaTh JIOTUYECKOTO CIOCOOHOCTH TIPUJIATaoTCs
npobemam KOHKPETHBIC aHaNM3a u OTIEPaTHBHO U
IIOHATHUA CHUHTE3a IpUu Ka4YCCTBCHHO
COIIOCTaBICHUU OTBEYaTh Ha
KOHKPETHBIX IIOCTaBJICHHBIC
HOHATHUH BOIIPOCHI
Tectr. CucreMa cTaHIApTU3MPOBAHHBIX 3aJaHUM, MO3BOJIAIONIAS  ABTOMATHU3HPOBATH

MpOLIEyPY U3MEPEHHSI YPOBHSI 3HAHUN M YMEHUN 00ydaroIerocs.
[TpumepHbIe TeCTOBBIE 3aJaHUS
1. ®ynkums F3x2+5x-7 Ha3bIBACTCS:
1. -nuHeiHas;
2. -TIOCTOSIHHAS;
3. -KBaJpaTU4Hasi;
4. -mpsiMasi TPONTOPIIMOHATBFHOCTb.
2. Eciu 1st moGoro x u3 oosacTu onpezeneHus GpyHKiuu f(X) BBITOIHICTCS YCIOBHE
f(-x)=f(X), TOo pyHKIMS HA3BIBACTCS:
1. -HeuerHas;
2. -yeTHaf,
3. -TepuoauvecKas;

4. -MOHOTOHHasl.
3. Oyukys y=a" Ha3BIBACTCA:
1. -crencHHOM;
2. -TIOKa3aTebLHOM;
3. -jorapuMUUEcKoi;
4. -KBaJpaTUYHOM.
4. Paznen reomeTpun. B KOTOpoM M3ydaroTcs CBOMCTBA (GUTYp B MIPOCTPAHCTBE HA3BIBACTCS:
1. -rutaHuMeTpus;
2. -CTepeoMeTpHus;
3. -aHaTUTHYECKasi TeOMETPHS;
4. -eBKJIMJI0BA T€OMETPHUS.
[NPUMEPHBIE TEMbI PEGEPATOB.
1. Teopust mpeaenos.
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2. beckoneuHo OosbIIre 1 OECKOHEYHO MaJble () YHKITHH.
3. OAHOCTOPOHHUE TIPEIETIBI.

4. IlonsTHE TPONU3BOAHOM.

5. HeonpeneneHHbIN HHTETPAI.

6. OnpeneneHHbId UHTErpaJl.

7. OCHOBHBIE MMOHATHUS U METOJIbI TUCKPETHOM MaTeMaTUKH.
8. [lonsiTHE MHOXECTBA.

9. DneMeHThl KOMOMHATOPHOTO aHAIN3A.

10. I[IpenmeT Teopuu BEpOSITHOCTEM.

7.4 OueHoYHbIE CPeICTBA 1Sl MPOBeIeHUs MPOMEKYTOYHOMH aTTecTAlNU

7.4.1 Bonipochl 1711 NPOBe/IeHUs 3a4eTa

He npenycmotpen

7.4.2 Bonpocsl AJ1s1 NPOBeIeHUS IK3aMeHa

[{enpie 1 panlMOHAIBHBIE YUCIIA.

[lepnieH MKy pHBIE IPSIMBIE B IPOCTPAHCTBE.
ApudpmeTnueckuil KOpeHb HaTypajIbHOU CTENEHU.
[TapaynenbHble IpsAMbIe, IEPIIEHIUKYISIPHBIE K IUIOCKOCTH.
CreneHb ¢ pallMOHANBHBIM U IEUCTBUTENIBHBIM MIOKA3aTEIEM.
[Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U INIOCKOCTH.
Crenennas (GyHKIIUS, €€ CBOMCTBA U rpaduK.

Teopema o0 psAMOiA, NEPIEHAUKYIISIPHOMN K TUIOCKOCTH.

© © N o o B~ w PP

B3anmuO 00paTHBIC (DYHKITUH.

[ERY
o

. PaccTtostHuE OT TOUKH J0 IIIIOCKOCTH.

-
-

. PaBHOCUIIbHBIE YPABHEHHUSI U HEPABEHCTBA.

=
N

. Teopema o Tpex nepneHauKymspax.

[EY
w

. UppauoHanbHbIEe YpABHEHHUS.

[N
s

. YTOJI MEXAY MPSAMOU U IIJIOCKOCTBIO.

[EY
[Sa]

. Iloka3zaTtenbHas pyHKIUS, €e CBOWCTBA U Ipaduk.

=
»

. JIByrpaHHBIN yTOII.

[EY
\l

. Iloxa3zaTenbHbIC YpaBHCHUH.

=
oo

. IIpy3HaK nepneHANKYIAPHOCTH IBYX IUIOCKOCTEMN.

=
O

. ITokazarennHbIC HCpaBCHCTBA.
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20. IIpssMOyTONIBHBIN ITapaUICIICIUIIE,.

21. CpoiicTBa GyHKIMH Y = tg X U ee Tpaduk.

7.4.3 IlpuMepbl 3K3aMeHANMOHHBIX 32124
3= 7 & e o
1. Vmpoctute: V 8a° -(2a+V a’ BE).

2. Borauciuts: v 125 * 0.027

1
3. PemmTe ypaBHEHUS: a)cOs X =2; 6)"'-’3 tg x-1=0.
1
4. Haiinute 3Hauenue Beipaxkenus: log354 + log3 2

a5

T Y gy
N EEE

‘t'l
5. Ympocturte: V125 |

6. Beruncmuts: 0,3%V 10%y/6+v'15 -0,1.

b
7. Haiinute 3Hauenue Belpaxenus: log21é6 ,eciau log2 b=3.

8. Pemmre ypaBHenwus: a)sin x =1;0)tg x+3=0.

9. Vupocrure: V27a+V3a3,

i & r
10. Beruncurs: v (—3)* % 2V8 =9
3 75
11. HaiimuTe 3HaueHue BoipaxkeHus: log5 3 +logh7 .

12. Pemnte ypaBHEHUS: a)tg X =V3 ;0)2sin x-1=0.
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8.JOINOJTHUTEJIBHOE OBECIIEYHEHUE /INCIIUITJIMHBI
Hpuioxenne 1. Kparkuii KOHCHEKT JeKIUOHHBIX 3aHATHH
JIEKTIAA Ne 32
Tema: KITACCUDUKALINSA CJIYYANHBIX COBBITUN. KJIACCUYECKOE OIIPEJIEJIE-
HUE BEPOITHOCTU. CBOMCTBA BEPOSITHOCTH COBBITHU S, HEITOCPEJICTBEH-
HBII ITOJCYET BEPOSATHOCTU. ITIPUMEPBI.

Pe3ynbrar, MCcxoa HUCTIBITAHHUS Ha3bIBaeTCsl COObITHEM. COOBITHUSIMH SIBISIOTCS: BBITIAJICHUE
repOa win uudpsl, NTOMaJaHUE B LIE€Jb WIN MPOMaXx, MOSBJICHUE TOTO WM MHOTO YUCIA OYKOB
Ha OpoIleHHOM urpanbHOi KocTu. st 0003HaueHUs! COOBITHI MCTIOIb3YIOTCS OOJbIITNE OYKBBI
jJatuHckoro andasura: A, B, C u T.1.

Ecnu mpu kaXJIoM HMCHBITAHWH, TP KOTOPOM MPOUCXOAUT COOBITHE A, MPOUCXOIUT U
coObITHEe B, TO TOBOPST, UTO A BiedeT 3a cobolt cobbiTue B (BxoauT B B, siBisieTCss YaCTHBIM
cmydaeM, BapuanTtoM B) miu B Bkirodaer coObiTHe A, u 0603HadaroT ACB.

JIBa cOOBITHS Ha3BIBAIOTCS COBMECTHMBIMH, €CIIA TOSIBJICHHE OJHOTO U3 HUX HE MCKIIOYaeT
MOSIBJICHUE JIPYTOTO B OJTHOM M TOM >K€ UCIIBITAHUH.

2 coOBITHSI HA3BIBAIOTCS HECOBMECTHMBIMHU, €CJIH TMOSBJICHUE OJHOTO M3 HUX HCKIIOYAET
MOSIBJICHHUE JIPYTOTO B OJJHOM M TOM K€ UCIIBITAHUH.

HecoBmecTumocTs 60see 4eM ABYX COOBITHUN B IaHHOM HCIIBITAHHHM O3HAYAET MX HOMAPHYIO
HECOBMECTHUMOCTb.

JIBa coObiTusi A 1 B Ha3bpIBaloTCs OPOTHUBOIMOJIOKHBIMH, €CIIM B JIAHHOM HCIBITAHUU OHU
HECOBMECTUMBI W OJIHO M3 HHUX 00s3aTenbHO MpoucxoauT. CoObITHE, MPOTHUBOIOJIONKHOE
cobbITHIO A, 0603HaYal0T A .

CoObiTHE HaA3BIBACTCS JIOCTOBEpPHBIM (0Oo03Hayaem (2), eciau B JIaHHOM HCHBITAHUUA OHO
SIBJISIETCS. €IMHCTBEHHO BO3MOXKHBIM €Tr0 HCXOJOM, M HEBO3MOXXHBIM, €CIIM B JaHHOM
UCMIBITAHUM OHO 3aBEIOMO HEe MOKeT mpou3oiTH. CoObITHE HA3bIBAETCS HEBO3MOXKHBIM
(o6o3Hauaem ), eciau B pe3yabTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET IPOU30MUTH.

CoObiTHe A Ha3bIBaeTCsl CIyYalHbIM, €CIIM OHO OOBEKTUBHO MOXET HACTYNUTh WIH HE
HAaCTYIUTh B IAHHOM HCTIBITAHUH.

Anre6pa coObITHH.

Cymmoit cobbituit A u B nHazwsiBaetcst cobbitne C = A + B, cocTosiliee B HACTYIUIEHUU TIO
KpaiiHell Mepe 0IHOTO U3 coObITui A miu B.

AHAJIOTMYHO CYMMOW KOHEYHOT'O YHCIIa COOBITUH Aj, A,, ..., Ax Ha3bIBaeTCs COOBITHE A =
Ait+A; + ... + Ay, cocTosiee B HACTYIUIEHUH XO0Ts Obl 0OIHOTO U3 coObITui Al, (1 =1, ..., K).

N3 onpenenenus ciuenyer, uto A + B = B + A. ChopaBennvuBo Takke M COYETATEIbHOE
cBoiicTBO. OqHako A + A = A (a He 2A).

[IpousBenenneM coObiTuii A U B HaspiBaeTcs coObitie C = AB, cocrosinee B TOM, YTO B
pe3yNbTaTe UCTIBITAHUS POU3OILIN 1 cOObITHE A, 1 cOObITHE B.

AHAJOTMYHO TPOM3BEIACHUEM KOHEYHOro umciaa coobitmii Al, A2, .., AK Ha3bIBaeTcs
coobiTe A = A1A2...AK, cocrosimee B TOM, 4TO B pe3yiabTaTe UCIBITAHUS MPOHU3OILIN BCE
yKa3aHHBIE COOBITHUS.

N3 onpenenenus HemocpeAcTBeHHO cueayer, uto AB = BA. ChopaBemiuBbl Takke
coueTaTeNbHbIN U TUCTPUOYTUBHBIHN 3akoHbl. OHaKo AA = A (a He AZ).

['oBOpAT, 4TO COBOKYMHOCTh COOBITHI OOpa3yeT HOJHYIO TPYyNIy COOBITUH IS JaHHOTO
UCIIBITAHUS, €CITH €TO PE3YIhTaTOM 00s3aTEIIbHO CTAHOBHUTCS XOTSI ObI OJTHO U3 HUX.
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PaccMoTpuM TMONHYIO TPYIIy TOMAPHO HECOBMECTHMBIX COOBITHH Aj, A, ..., An,
CBSA3aHHYIO C HEKOTOpbIM HcCHbITaHueM. [Ipeamonoxkum, 4YTO B OSTOM HUCHBITAHUH
OCYILECTBIICHHE Kaxkaoro u3 cobwertuii Al, (I = 1, 2, ..., K) paBHOBO3MOXXHO, T. €. YCJIOBHUS
WCIIBITAaHUS HE CO3JAal0T MPEUMYIIECTB B MOSBICHUU KAKOTO-JIMOO COOBITHSI MEepen APYTrUuMU
BO3MO>KHBIMHU.

CobOwitust Ay, A,, ..., An, oOpa3ymoliyue MOJHYK TPYIIY IOMapHO HECOBMECTUMBIX U
PaBHOBO3MOJKHBIX COOBITHH, HA3BIBAIOT DJIEMEHTAPHBIMU COOBITUAMU ().

CoObiTue A Ha3pIBaeTCs OJArONPUATCTBYIOMIMM COOBITHIO B, eciu HacTyrieHne coobITus A
BJIEUET 3a cOOOM HacTyIieHue coopiTus B.

Kiaccuueckoe onpeneneHue BeposTHOCTH. BepositTHocThio P(A) coObiTusi A Ha3biBaeTcs
OTHOIIIEHHE M/N YKCiIa 3JIEMEHTAPHBIX COOBITHH, OJIArONPHUITCTBYIONIMX COOBITHIO A, K YUCITY
BCEX 2JIEMEHTAPHBIX COOBITUH, T.€.

P(A)=m/n.
CBOMCTBA BEPOSITHOCTU COBBITHUS:

1. BeposaTHOCTb JOCTOBEPHOTO cOOBITUS paBHA 1. JIeMCTBUTENBHO, TOCTOBEPHOMY COOBITHIO
JIOJKHBI OJIarONPUSATCTBOBATH BCE N 3JIEMEHTAPHBIX COOBITUH, T.€. M = N U, CIIeJOBATENILHO,
P(Q)=m/n=n/n=1.

2. BeposaTHOCTh HEBO3MOXKHOTO coObITUs paBHa 0. B camMom zene, HEBO3MOKHOMY COOBITHIO
HE MOXET 0JIaronpuUaTCTBOBATh HU OJTHO U3 JIEMEHTapHBIX COOBITUH, T.e. M = 0, oTkyzaa: P(Q)
=m/n=0/n=0.

3. BeposATHOCTh cAy4yalHOTO COOBITHS €CTh MOJIOKHUTEIbHOE YHCI0, 3aKIOYEHHOE MEXAY
HyJleM U enuHulied. JIeHCTBUTENbHO, CIIydailHOMY COOBITHIO OJaronmpusTCTBYET JHUIIb YacThb
U3 0o0IIero uuciaa 3JeMeHTapHbIX coObiThii. [loaToMy B 3TOM ciiyuae O0<m<N u, 3HAYUT,
0<m/n<1. CnenoBatensro, 0<P(A)<Il. T.o., BEpOSITHOCTH JHOOOT0 COOBITHS YIOBICTBOPSET
nBoitHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. U3 onpeneneHns BEpOATHOCTHU CIIEIYET, YTO HJIEMEHTapHbIe COOBITHS SBIISIOTCS
PaBHOBEPOSATHBIMHU, T. €. 00JIAJJAI0T OJTHON U TOU e BEPOSTHOCTHIO.

CoObITHS, BEPOATHOCTH KOTOPBIX OYEHb MaJIbl (OJM3KU K HYJIIO) WM OYEHb BEJIUKH
(OnMM3KM K €aUHMIIE), HA3bIBAIOTCS COOTBETCTBEHHO IMPAKTUYECKH HEBO3MOXKHBIMH HIIH
MPAKTUYECKHU TOCTOBEPHBIMHU COOBITHSIMH.

CTATUCTUYECKOE ONPEAEJIEHUE BEPOATHOCTHU COBBITUA U YCJIOBUA

E'O INPUMEHUMOCTH. TTPUMEP.

CTaTUCTUYECKOW BEPOSTHOCTBIO COOBITHS A HA3bIBA€TCs OTHOCUTEIbHAS YacTOTa (4aCTOCTh)
MIOSIBJIEHUS 3TOTO COOBITHS B N MPOU3BEACHHBIX UCTIBITAHUSAX, T.€.

5(A)=W(A)=%’

Ine P (A - cratuctuueckas Bep-Tb coObTust A; W(A) - OTHOCUTENBHAS YacTOTa (4aCTOCTD)
COOBITHSI A; M - YKCJIO UCHBITAHUN, B KOTOPBIX TOABHIOCH COOBITHE A; n - o0llee Yucio
HCTIBITAHUU.

B ornnune ot «matematuueckoin» BeposTHOCTH P(A), paccmMaTpuBaeMoil B KJIAaCCHYECKOM

ONpEJENEHNH, CTaTHCTHUecKas Bep-Tb P (A)  gpigercs XapaKTEpPUCTHKOW — OIBITHOM,
skcnepuMenTanbHoi. Ecnu P(A) ectp mons ciaydaeB, OIaronmpusTCTBYIOIIUX COOBITHIO A,

KOTOpasi OTMPEJENSIeTCs] HETIOCPEICTBEHHO, 0€3 KaKuX-1100 MCIBITAHUN, TO P(A) ectp mons
Tex dakTrdecKk Mpon3BeIEHHBIX UCTTBITAHUN, B KOTOPHIX COOBITHE A MOSBUIIOCH.

CraTuctuueckoe ONnpeesICHUE BEpP-TH, KaK U MOHATUS U METOJIbl TEOPUU BEPO-TEH B LIEJIOM,
MPUMEHUMBI HE K JIFOOBIM COOBITUSM C HEONPEIEICHHBIM HCXOJIOM, KOTOPHIE B KHTEHCKOM
MPAKTUKE CYHUTAIOTCS CIydalHBIMH, a TOJBKO K TEM U3 HHUX, KOTOpble 00Jaal0T
ONpEJICICHHBIMU CBOMCTBAMH.
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1) PaccmarpuBaembie coObITHS [11.0. MCXOJaMU TOJIBKO TE€X WCIBITAHUH, KOTOpBIE M.0.
BOCITPOM3BEICHBl HEOTPAHUUYEHHOE YUCIIO Pa3 MPU OJHOM U TOM K€ KOMILJIEKCE YCIOBUN.

2) CoObiTusl MOMKHBI 00JaJaTh TaK Ha3bIBA€MOW CTATHUCTHYECKON YCTOWYMBOCTHIO, WU
YCTOMYHMBOCTHIO OTHOCUTEIBHBIX YACTOT. DTO O3HAYAET, YTO B PA3JIUUYHBIX CEPUSAX UCIIBITAHUN
OTHOCHUTEIIbHAS YaCTOTa (4aCTOCTh) COOBITHSI U3MEHSETCS HE3HAYUTEIBHO (TEM MEHBIIE, YeM
00JIbIlIE YMCIIO UCHBITAHUI), KOJEOISACh OKOJO MOCTOSHHOTO yucia. Okaszanoch, YTO 3TUM
MOCTOSTHHBIM YHCJIOM SIBIISIETCS BEPOSTHOCTH COOBITHA. DaKT MPUOIMKEHUSI OTHOCUTEIHLHON
YacTOThI, WIM YAaCTOCTHU, COOBITHS K €ro Bep-TU MpH [] yKcia WCHBITAHUN, CBOJSIIUXCS K
CXEME CJy4daeB, IOATBEPKIAECTCS MHOTOYUCIEHHBIMH MAacCOBBIMH JKCIIEpUMEHTAMU,
MIPOBOIMMBIMH Pa3HBIMU JIMIIAMU CO BPEMEH BOSHUKHOBEHHS TEOPUU BEP-TEH.

3) Yucino ucHbITaHUM, B pe3ylbTaTe KOTOPBIX MOSBIAETCS COOBITHE A, TOJDKHO OBITH
JIOCTaTOYHO BEIUKO, MO0 TOJBKO B 3TOM CIllydae MOXHO CUHUTaTh Bep-Tb coObITUA P(A)
npuOIMKEHHO PaBHOW €€ OTHOCUTENBHON YacToTe. Pe3toMupys, MOKHO CKa3zaTbh, YTO TEOPUS
BepTEl M3ydaeT JUIIb TaKhue COOBITHS, B OTHOIICHWU KOTOPHIX HMMEET CMBICT HE TOJIBKO
yTBEpXKIACHHE 00 MX CIYy4ailHOCTH, HO M BO3MOKHa OOBEKTHBHAS OIEHKAa OTHOCHUTEIHHOMU
YacTOTHI UX MOSIBIIEHUA. TaK, yTBEpKI€HHE, UTO IIPU BHITIOJHEHUH OINPEEICHHOTO KOMILIEKCa
YCJIOBUH S BEPOATHOCTH COOBITHS = P, O3HAYAET HE TOJIBKO CIY4allHOCTH COOBITHUSI A, HO U
OIpeIeNIEHHYIO0, JOCTATOYHO OJIM3KYIO K P, JTOJIIO MOSIBICHUA COOBITUS A Tipu OOJIBILIOM YHCIIE
WCTIBITAHUIA; a 3HAYUT, BHIPAYKAET OMPEICICHHYI0 OOBbEKTHUBHYIO (XOTS U CBOCOOPA3HYI0) CBS3b
MEXIy KOMIUIEKCOM YCIIOBUH S U coObITHEM A (HE 3aBHUCSIIYIO OT CYOBEKTUBHBIX CYXKIIEHUN
0 HAJIMYUU 3TOM CBSI3U TOTO WJIKM MHOTO Jnia). Y maxke mpocTo CyIecTBOBAaHUE BEPOSITHOCTH P
(korga camMo 3HAYEHHE P HEU3BECTHO) COXpaHSIET KAYeCTBEHHO CYTh JTOTO YTBEPXKICHHSI,
BBIJICJIEHHYIO KYPCHUBOM.

Jlerko TpOBEpHUTH, YTO CBOMCTBAa BEPTH, BBHITCKAIOIIME M3 KJIACCHYECKOTO OIMpEeiIeHUs,
COXPaAHSAIOTCS U MIPU CTATUCTUUECKOM OIPEACICHUN BEPOSITHOCTH.
3ameuanue: 1) Crarucrtuyeckas Bep-b MOXKET OBbITh HaAWJEHA TOJBKO TOCJE TMPOBEACHUS
OMBITOB, @ JJI KJIACCUYECKOW BEPOATHOCTU OMNBITHI HE HYKHBbI. 2) CTaTUCTHYecKas BEpPTh
MOJTy4aeTCsl Pa3IMYHON JJIS Pa3HbIX CEPUil OMBITOB, OJHAKO MPHU JIOCTATOYHO OOJIBIIOM
KOJIMYECTBE ONBITOB NPAKTHUYECKH JIOCTOBEPHO, YTO CTAaTUCTHYECKas BEPTh OyAeT CKOJb
YTOJHO MaJIO OTJIMYATCS OT KJIACCUUECKON BEPTH (YCTOMYMBOCTH CTATUCTUYECKOU BEPTH).
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JIMCT

U3MEHEHHI pabouei yueOHOM IporpaMMbl 10 AUCIUTIIHHE
II1.01 MaremaTuka: ajaredpa, Hauajga MaTeMaTHYE€CKOr0 aHAJIN3a, TeOMeTPHUs

JloTnoIHEHNS ¥ U3MEHEHHUSI, BHOCUMBIE B pabouyr0 IPOrpaMMy JUCLHILIUHBI

OcHOBaHUS BHECECHUS
JIOMOJIHEHUH U

Pasnen PII/I, B koTOpBII
BHOCSITCS U3MEHEHUS

ConeprkaHrie BHOCUMBIX
JIOMIOJIHEHU M, N3MEHEHU I

JUTEPATyphl, OOHOBJICHHE
MIEPEYHS U COMEPIKAHMS
OBbC u 6a3 maHHbBIX

JIOTIOJTHUTEIILHON ydueOHOMI
JUTEPaTyphl, HEOOXOTUMOI
IS OCBOCHUS TUCIUATLINHEI

U3MEHECHUIN

[Ipennoxenue HET HET
paboronarens

[Ipennoxenue HET HET
COCTaBUTEJIS IPOTPAMMBbI

[IpnoGperenue n.5. [lepeuens ocHoBHOW U | OOHOBJIEHHE CITUCKA

pPEKOMEHIyeMOH JInTeparypbl

CocraBuTelb: npernoaaBaTciib

B.P.

IHoAIINCH

EmatoHniieBa

YTBepkIeH Ha 3aceJaHud MPEIMETHO-IMKIOBOM KOMHUCCUM (DU3UKO-MATEMATHUYECKUX U
CHEIUATBHBIX TUCIUIUINH crienuanbHocTH KommbroTeprbie cet  mpoTokos Ne 10 ot «04»

nrous 2020 .

[Ipencenarens npeIMETHO-IIUKIOBOM KOMUCCUU
(hU3UKO-MaTEeMAaTHYECKUX U CIICIIUATbHBIX JTUCIUILINH
crieninaibHOCTH KOMITbIOTEpHBIE CETH

Havanpank YMO ¢unnana

3aBenytonias OubnuoTekol punmnana

M.C. bymyes
«04» nrons 2020 1.

A.C. JIleMueHKO

«05» urons 2020 1.

M.B. ®ydansko

Hauvansnuk UBIL] (mporpammHo-uH(pOpMaIIMOHHOE

oOecrieueHre 00pa3oBaTeIbHON TPOrPAMMBbI)

«05y» urous 2020 .

B.A. TkaueHko
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