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1.MACHOPT MPOT'PAMMBbBI YYEBHOM TUCIUITIJIMHBI
.01 MaremaTuka: ajaredpa, HayaJia MATeMAaTHY€CKOI0 aHAJIM3a, TeOMeTpusi

1.1. O0JsiacTh NIPpUMEHEHHsI IPOTrPAMMBI
PaGouass mporpamMMa JUCHUIUIMHBI SBJSIETCS YacThIO IPOTPAMMBI  MOJTOTOBKH
cneruanuctoB cpeanero 3BeHa B coorBercTBuM ¢ PI'OC CIIO nmo cneumnansHocT 09.02.02

KOMHLIOTepHI)Ie CCTHU

1.2. MecTo AUCHUIIMHBI B CTPYKTYpe NMPOrpaMMbl MOAT0TOBKH CHEeNHAJINCTOB CPeIHEro

3BCHA

VYuebHast aucuuruinHa «MaremaTHka: anredpa M Hadajga MaTeMaTH4YeCKOro aHallu3a;
reoMeTpHs» Hu3ydaercss B 001eoOpa3oBaTeIbHOM IIMKJIE, Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHusl.

JUis OCBOEGHMS NUCUUIUIMHBI CTYACHTHl HCIOJB3YIOT 3HAHUS, YMEHUS M HAaBBIKH,
copMHUpOBaHHBIE HA ITAIE OCBOSHUS MPOTPAMMEI 0 MATEMaTHKE OCHOBHOW IIKOJIBI:

1.3. Leau 1 32124 JUCHUILUINHBI — TPeOOBAHMS K pPe3yJIbTaTaM OCBOEHHS THCIUTLIHHBI

B pe3ynbrare uzydenus 0053aTeabHON YacTH Y4eOHOr0 UKJIa 00y4daroImuics

JOJKEH:

3HaTh:

1. 3HaYeHHe MaTeMaTW4YeCKOW HAayKd IS pEeHIeHWs 3a7ad, BO3HHUKAIOIINX B TEOPHUH U
MPaKTUKe, MIMPOTY U B TO K€ BpPEMs OIPAaHUYEHHOCTb NPUMEHEHHMS MaTeMaTHYEeCKHX
METOJIOB K aHAIM3Y U MCCIIEIOBAHUIO MPOIIECCOB U SBJICHHUI B MIPUPOJIE M OOIIECTBE;

2. 3Ha4YEeHHE NMPAKTUKUA M BOIPOCOB, BO3HUKAIOIINX B CaMOl MaTeMaTuke i (POpMUPOBAHUS
W Ppa3BUTHS MaTEeMAaTUYECKOW HAYKHW; HWCTOPHUIO PAa3BUTHA TOHSTHS YHCIA, CO3/IaHUS
MaTeMaTUYeCKOro aHAJIN3a, BOSHUKHOBEHHUS U PAa3BUTHS T€OMETPUH;

3. yHUBEpCANbHBIA  XapaKTep 3aKOHOB JIOTMKM MaTeMaTHYEeCKHX pacCYKICHUH, WX
MPUMEHUMOCTB BO BCEX 00JIACTSIX YEIIOBEUECKOM IS TEIIEHOCTH;

4. BepOSATHOCTHBIN XapaKTep Pa3IMYHBIX MIPOLIECCOB OKPYKAIOIIETO MUPA.

Ymersn:

1. BBIMONHATH apupMETHUECKUE ACHCTBUSA HAJ YHMCIAMH, COYETas YCTHbIE M NMHCbMEHHBIC

MPUEMbl, HAXOIUTh TPUONIKCHHBIC 3HAYCHHS BEJIMYMH W TOTPEIIHOCTHA BBIYUCICHHUN

(abconroTHAsI 1 OTHOCHUTEIBHAS); CPABHUBAThH YHCIIOBBIC BHIPAKEHUS,



10.

1.

12.

13.

14.

15.

16.

17.

18.

HAXOJWUTh 3HAYEHUSI KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUIECKIX BBIPAKEHUH Ha
OCHOBE OIpEAETICHMs, HCIONb3ys NPU HEOOXOJUMOCTH HHCTPYMEHTAJbHbBIE CPEICTBA;
10JIb30BAThCS MPUOIMKEHHOMN OLIEHKON IIPH MPAKTUYECKUX pacyeTax;
BBIIOJIHATE IpeoOpa3oBaHMsl  BBIPAKEHHUH, MpUMEHsAs (OpMyInbl, CBsI3aHHBIE CO
CBOICTBaMU CTENEHEN, J0rapu(pmMoB, TPUTOHOMETPUUECKUX (PYHKIUH;

BBIYUCIIATH 3HaYCHHE (QYHKIMHU 10 33JaHHOMY 3HAUYEHUIO apryMEHTa MpHU Pa3InyHbIX
crocobax 3a1anus QyHKLUNU;

OIIpeNeNsITh OCHOBHBIE CBOWCTBA UHMCIIOBBIX (YHKLHUH, WIUIIOCTPUPOBATh HX Ha
rpadukax;

CTpPOUTh TpadUKH H3YUYEHHBIX (YHKIUH, WILIIOCTPUPOBATH MO TpaduKy CBOWCTBA
3JIEMEHTApPHBIX (YHKIIMIA;

MCII0JIb30BATh MOHATHE QYHKIUU JJI OMMCAHUS U aHaJIU3a 3aBUCUMOCTEN BEJTUUMH;
HaXO/UTh POU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHI;
MCIIOJIb30BATh MPOU3BOAHYIO JUIsl U3yYEHUsI CBOMCTB QYHKUUN U IOCTPOCHUSI TPaPUKOB;
IPUMEHSATH IPOU3BOAHYIO JUISl IPOBEACHUS MPUOIMKEHHBIX BBIUMCICHUH, pelaTh 3a1auu
MPUKIIAIHOTO XapaKTepa Ha HaX0X/IeHuEe HauOOJIbIIEro U HAUMEHBIIETO 3HaYCHMS;
BBIUMCIATh B NPOCTEHIIMX clydasx IUIOMAAM W O00bEMbl C HCIOJIb30BaHUEM
OIPEJIEIIEHHOT O UHTETpaa;
pemath panuoOHalIbHbIE, IOKa3aTellbHbIE, Jorapumuueckue, TPUTOHOMETPUUYECKUE
YPaBHEHHsI, CBOJAIIMECS K TMHENHBIM U KBaJAPaTHBIM, a TAK)KE aHAJOTUYHbIE HEPABEHCTBA
U CUCTEMBI;
UCIOJIB30BaTh rpa)UIecKHil METOJI pelIeHUs YPaBHEHUI U HEPABEHCTB;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH PELICHUs YpaBHEHUil, HEPABEHCTB U CHUCTEM C
JIBYMsI HEM3BECTHBIMU;
COCTaBJISATh U pellaTh YPaBHEHMS U HEPABEHCTBA, CBS3bIBAIOLIME HEU3BECTHBIE BETUYHHBI
B TEKCTOBBIX (B TOM YHUCII€ MPUKIAJAHBIX) 3a/1a4ax.
pemaTh MpocTeiiine KOMOMHATOPHBIE 3aJaud METOAOM TIepebopa, a Takke C
MCIIOJIb30BAHUEM U3BECTHBIX (hOPMYIT;
BBIUUCIIATH B MPOCTEHIINX CIydasX BEPOSTHOCTH COOBITMH Ha OCHOBE IMOJCYETa YMCIIA
HCXO/I0B;
pacmo3HaBaTh Ha 4YepTeXkax W MOJENsIX MPOCTPaHCTBEHHbIE (OPMBI; COOTHOCUTH

TpeXMEPHBIE 0OBEKTHI C UX ONMHUCAHUAMU, U300paKCHUSIMH,



19. onuchIBaTh B3aMMHOE PACTIOI0KEHUE MPSIMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE,

20. aHanM3UpOBaTh B TMPOCTEHIIMX CIydasxX B3aUMHOE paCIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

21. nu3o0pakaTb OCHOBHBbIE MHOTOTPDAHHUKH M KpYTIJIble TeJa; BBINOJIHATH YEPTEXKH IO
YCJIOBUSIM 3a/1ay;

22. pemiath TUIAaHUMETPUYECKUE W MPOCTEHIINE CTEpEOMETPUUYECKUE 33/1a4ul Ha HaXOXKJICHUE
r€OMETPUUECKUX BEIUYHH (JIJIUH, YTJIO0B, MIIOIaAei, 00bEMOB);

23. WUCIoNb30BaTh MPHU PEHICHUH CTEPEOMETPUUYECKHUX 3aJlay IUIAHMMETpudeckue (akTol U
METO/IBI;

24. mpOBOAUTH JI0KA3ATENbHBIE PACCYKACHUS B XOJI€ PEIICHUS 3a1a4

MaxkcumanpsHasi yueOHasi Harpy3ka odydarorierocst 351 yac, B TOM 4uce:

— o0si3aTenpHas ayJuTOpHAas yueOHas Harpy3ka oOydaromierocs 234 vaca;

— camocTosiTeNnbHas pabota oby4uaromierocs 117 gacos.



1.4. IlepeyeHb IUIAHUPYEMBIX Ppe3yJbTATOB O0y4YeHUS] MO JAUCHMILINHE
(mepeveHs popMUpPyeMbIX 3HAHUN, YMEHUI U ONTHI 1eATEJIbHOCTH)

.HaumenoBanue B pesynpraTe u3ydenus y4eOHOIM TUCHUIUIMHBI 00ydaroniecs T0KHBI
TEMBI 3HaTh YMEThb HMMETh MPAKTUYECKUH OIBIT
AJITEBPA 31 3Hauenme Maremaruueckoil | Y1 BemomHATh apudmermdeckue | Ol HCTIOJIH30BaTh
HayKH [UIi peIIeHWs 3ajad, | JeWCTBHS HAJ YUCIAMH, COYeTas | NPHOOpDETEHHBIE 3HAHUS U
OCHOBEI BO3HMKAIOIIUX B TEOPHHM U | YCTHBIE M NHCHMEHHBIC NMPUEMBI, | yMCHHS B  NPAKTHYECKOH
TPUTOHOMETP | TPAKTHKE; MIMPOTY M B TO XKE | HAXOIMTH MIPUOIMKCHHBIC AIEATENLHOCTH u
1 BpeMs OTrPaHUYEHHOCTh | 3HAUCHUS BEJIMYUH U | IOBCEAHEBHOM XKU3HU
MPUMEHEHUSI MaTeMaTUYECKUX | MOTPELIHOCTH BBIUUCIICHUH | JUI1 TNPAaKTHYECKUX pPacyeTOB
METOOB K  aHanm3y U | (aOcontoTHas WM OTHOCHTENbHAas); | MO (opMyiaMm,  BKIIOUYas
UCCIICIOBAaHUIO TIPOLIECCOB U | CPaBHUBATH YHCIIOBBIE | (DOPMYJIBI, cozepKanue
SBICHMA B  TPUPOAE U | BBIPAKCHHUS; CTeTIeHH, paauKaisl,
oO1ecTBe; VY2 HaxoAWTb 3HAYEHHS KOPHS, | JorapuQMsl u
32 3HaYeHHE NPAKTUKH U | CTEICHH, norapuma, | TPUTOHOMETPHIECKHUE
BOIIPOCOB, BO3HHUKAIOIIMX B | TPUTOHOMETPHUECKHUX GYHKIMM, WCHONB3Ys  TIpH
caMoi MaTeMaTuke JUISL | BBIpQKEHUH Ha OCHOBE | HEOOXOIMMOCTH CIPAaBOYHBIC
¢opMHpOBaHUS W Pa3BUTHUS | ONPENENCHUS, WCHONB3Ys TP | Marepuaasl W HpOCTeHIIne
MaTeMaTHYeCKOi HayKH; | HEOOXOIUMOCTH BBIYHCIIUTEIbHBIEC YCTPOICTBA,;
HCTOPHIO PAa3BUTHS TIOHATHS | HHCTPYMEHTAIbHBIC  CPENCTBA;
qucIa, CO3JJaHUS | MOJIB30BAThCSl  NPHOIMKEHHOM
MaTeMaTHYECKOTO aHaJu3a, | OIEHKOH TpH  MPaKTUYECKUX
BO3HHKHOBEHHMS U pPa3BUTHS | pacueTax;
TFEOMETPUH; VY3 BBINONHATH HpeoOpazoBaHUA
33 yHHBepcaJbHBIN XapakTep | BBIPAXKEHHH, MIpUMEHSA
3aKOHOB noruku | Gopmymel, CBSI3aHHBIC co
MaTeMaTHYECKUX CBOMCTBaMH CTEIeHEH,
paccyxaeHui, uX | Jorapugmos,
MPUMEHHMOCTh BO BCEX | TPUTOHOMETPHUUYECKHUX (PyHKIHMII;
obnactsax YeJI0BEYECKOM
JIeSITeIIbHOCTH;
GYHKIINN UX 31 3HaueHWe Maremathdeckou | Y4 BBIYHCIISITH 3Hauenne | 02 HCIIO0JIb30BaTh
CBOVICTBA U HayKd JUis peleHust 3aaad, | QyHKUuH o 3aJaHHOMY | IpUOOPETEHHbIE 3HAHUS W
I'PA®VKU BO3HUKAIOIIMX B TEOPUH U | 3HAYECHUIO apryMeHra OpU | YMEHUSI B IIPAaKTUYECKOH
MPaKTUKE; IHUPOTY M B TO XK€ | pa3IMYHbIX crocobax 3aJaHus | JESTeIBHOCTH U
BpeMs OTPaHMYEHHOCTh | (YHKIIMH; MTOBCEHEBHOM KU3HH
MPUMEHEHHsI MaTeMaTH4eckux | Y5 ONpeNeNnaTh  OCHOBHBIC | AT OINUCAHHA C TOMOIIBIO

METOAOB K  aHauu3y W
HCCIIEZIOBAHUIO TIPOIIECCOB |
ABJIGHUH B  TpUpole U

00I1IECTBE;

32 3HaueHHE MNPAKTUKH U
BOIIPOCOB, BO3HHKAIONINX B
caMoil MaTeMaTHKe JUISL
dbopmupoBaHUST W pa3BUTH
MaTeMaTUYECKON HayKU,
HCTOPUIO PAa3BUTHS TOHATHS
YHcha, CO3/1aHMs
MaTEeMaTHIECKOTO aHaIn3a,

BO3HUKHOBEHHsI U Ppa3BUTH
TeOMETpUH;
33 yHHBepcaJbHBII XapakTep

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

CBOMCTBa YHCIIOBBIX (YHKIHH,
WITIOCTPUPOBATH nx Ha
rpadukax;

VY6 ctpouTh TpapuKu H3yUIESHHBIX
(GYHKIMHA, WUIIOCTPUPOBATH MO
rpaduky CBOHCTBa
9JIEMEHTAPHBIX QyHKINIT;

Y7  uncnonb30BaTh  MOHSTHE
GyHKOMM A0S ONWCAHHA U
aHaJIn3a 3aBUCUMOCTEH BEJIMYMH;

GbyHKINH Pa3IUYHBIX
3aBHCHUMOCTEH,

MPE/ICTaBICHUS nux
rpaduvecky, WHTEpIpeTannu
rpaduKoB;




.HaumenoBanue B pesynbrate nzydeHusi yueOHON JUCIUIIIMHBI 00yYaronecs 10KHbI
TEMBI 3HaTh YMEThb HMMETh MPAKTUYECKUH OIBIT
HAYAJIA 31 3HaueHne Marematudeckoil | Y8  HaxomauTs  mpousBopssie | O3 UCII0JIb30BaTh
MATEMATUYE | mayku U1 pemieHus 3agad, | dJIEMEHTapHBIX (yHKITHIA; npuoOpeTeHHble 3HAHUA U
CKOTI'O BO3HHKAIOIIUX B TEOPHH ¥ | Y9 HCHONB30BaTh NMPOU3BONHYIO | YMEHHS B TIPAKTHYECKOU
AHAJIN3A MpaKTHUKe; IHAPOTY M B TO XK€ | Ui M3YYCHHS CBOMCTB (PYHKIMH | NESTETHHOCTH u
BpeMs OTPaHWIEHHOCTH | M MOCTPOCHHMS IPahUKOB; MOBCEIHEBHON KHU3HH
NPUMEHEHUST MaTeMaTH4ecKuxX | Y10 mpHMeHATs MPOU3BOAHYIO | JUIA pEIIeHHs MPHUKIAIHBIX
METOIOB K  aHamu3y M | U IPOBEACHHS NMPUOIIKEHHBIX | 3a1ad, B TOM qucie
UCCIICIOBAaHUIO TIPOIIECCOB M | BBIYMCIEHUH, pelmaTts 3aJaydl | COIUANbHO-3KOHOMUUYECKUX U
SBJIGHUH B  TpUpOJE W | MPHUKIAJHOTO  Xapakrepa Ha | (U3MYECKHX, Ha HAMOOJNbIINE
o01ecTse; HaXOXJeHWe HauOOJBLUIEr0 | | M HaUMEHbIIME 3HAYCHUs, Ha
32 3HaueHUE TIPAKTHUKH U | HAUMEHBIIETO 3HAUEHUS,; HaXOXJEHWE  CKOPOCTH U
BOIPOCOB, BO3HHUKAOUMMX B | Y11 BBYMCIATE B MPOCTEHIIMX | YCKOPEHHS;
camoit MaTeMaTHKe JUIS | cIOydasiX IuIomag U OObEeMBI C
(¢opMupOBaHMS W Pa3BUTHUS | UCIOJIB30BAHHEM OMPEACICHHOTO
MaTeMaTHYECKOU HayKH; | MHTErpana;
UCTOPHIO Ppa3BUTHS MOHATHS
4Hcia, CO3/1aHus
MaTEMaTHYECKOTO aHalm3a,
BO3HHKHOBEHHsI W Pa3BUTHs
TeOMETpHH;
33 yHHBepcaJbHBIM XapakTep
3aKOHOB JIOTUKH
MaTeMaTHYECKUX
paccyXaeHui, ux
HNPUMEHUMOCTb BO BCEX
obnactax 4eJI0BEYECKON
JESITEIbHOCTH;
YPABHEHUA U | 31 3Hauenue marematuueckod | Y12  pemars  panuoHanbhbsle, | O4 HCII0JIb30BATh
HEPABEHCTBA | Hayku [1is pewieHus 3ajad, | OKa3aTeJbHbIE, npuoOpeTeHHbIe 3HAaHUA U
BO3HMKAIOIIMX B TEOPHH U | JorapupMuIecKue, YMEHHS B  INPaKTHYECKOU
MpPaKTUKE; IHUPOTY U B TO XKE | TPUTOHOMETPHUYECKHE JIeSITETbHOCTH u
BpeMs OTPaHMYEHHOCTh | YPaBHEHHs,  CBOJSIIMECS K | IOBCEIHEBHOM JKU3HU
MPUMEHEHNS MaTeMaTH4eCKHUX | JTMHEWHBIM M KBaJpaTHBIM, a | JUIA MOCTPOCHHUS u
METOZOB K  aHauu3y  H | Takxke aHAJIOTHYHBIE | MCCIEIOBAaHUSA  IPOCTEHIINX
HCCIICIOBAaHUIO IIPOIIECCOB M | HEPABEHCTBA U CHCTEMBI; MaTeMaTHYECKUX MOJIeIIeH;
sBJGHU B mpupose W | Y13 ucrosnp3oBarh rpapuyeckuit
oOrecTBe; METOA pELIeHHS YpaBHEHUH u
32 3HaueHWE TIPAKTUKU U | HEPABEHCTB;
BOIIPOCOB, BO3HUKAWOIIUX B | Y14 n300pakaTh Ha
camon MaTeMaTHKe JUls | KOOpAMHATHOU MJI0CKOCTH
(opMHpOBaHUS W Pa3BUTHUS | PELICHUS YPaBHEHH,
MaTeMaTHYECKOU HAyKH; | HEPaBEHCTB U CHUCTEM C JBYMs
HUCTOPUIO PA3BUTH TIOHATHS | HEU3BECTHBIMU;
qucia, co3manus | Y15 coctaBmaTh W pemaTh
MaTEeMaTHYECKOTO aHaJN3a, | ypaBHEHHsI U HEPaBEHCTBA,
BO3HHKHOBEHHSI W PA3BUTHUS | CBS3BIBAIOIINE HEM3BECTHBIC
TeOMETPHH; BEIMYMHBI B TEKCTOBHIX (B TOM
33 yHHMBepcaJbHBIN XapakTep | YuClie MPUKIATHBIX) 33/1a9ax.
3aKOHOB JIOTHKH
MaTeMaTHYECKUX
paccyxaeHui, HuxX
HMPUMEHUMOCTb BO BCEX
obnacTtsx YeJI0BEUECKOU
JIeSITEIbHOCTH;
KOMBHUHATOP 33 yHuBepcanbHbI Xxapakrep | Y16 peuiarb npocreimue | O5 HCII0JIb30BATh
HKA, 3aKOHOB JIOTHKH | KOMOMHATOPHEIE 3aJa4d | IpUOOPETEHHbIE 3HAHUS W
CTATUCTHUKA MaTeMaTHUYEeCKUX METO/JIOM Tiepebopa, a Takke C | yMEHHS B TNPAKTUYECKOM
1 TEOPUI paccyxaeHui, UX | UCIOJIL30BAaHHEM M3BECTHBIX | JIESITEIbHOCTH "
BEPOAJATHOCTE | npuMeHUMOCTH BO Bcex | opmym; [IOBCEIHEBHOM JKU3HMU:
71 obmacTax 4enoBedeckor | Y17 BBMUCIATH B NPOCTEHIINX | IS aHanm3a peanbHBIX
JIeSITEIbHOCTH; CllydasiX BEpPOSTHOCTH COOBITHH | YMCIIOBBIX JIaHHBIX,




.HaumenoBanue B pesynbrate nzydeHusi yueOHON JUCIUIIIMHBI 00yYaronecs 10KHbI
TEMBI 3HATh YMETh HUMETh NMPAKTUYSCKUH ONBIT
34 BEpOSTHOCTHBI XapakTep | HA OCHOBE IOJcCUeTa 4YHCla | MPEJCTaBICHHBIX B  BUJE
Ppa3IMIHbBIX MIPOIIECCOB | MCXOJOB; JriarpaMm, rpa(uKos;
OKpY’KaIOMIero Mupa 06 HCTIOJIHh30BaTh
npuoOpeTeHHble 3HAHHUA U
YMEHUSI B IPAKTHYECKOH
JIESITEIIEHOCTH u
MOBCETHEBHOW  KHM3HM IS
aHanm3a nHdopmanuu
CTaTUCTUYECKOTIO XapaKTepa;
I'EOMETPUA 31 3Hauenme Marematudeckoil | Y18 pacmo3naBars Ha ueprexax | O7 HCIO0JIb30BATh
HayKd U peUIeHus 3aJay, | U MOJENAX HPOCTPAHCTBEHHBIE | MPHOOPETEHHBIE 3HAaHUA U
BO3HUKAIOIIMX B TEOPUH U | (OPMBI; COOTHOCUTH TPEXMEPHBIE | YMEHHS B NPAKTHYECKOMN
NPaKTHKE; IIUPOTY M B TO K€ | OOBEKTBI C HMX OIMCAHHUIMH, | ACATCIHHOCTH u
BpeMs OTPaHUYEHHOCTh | MU300pakKeHUsIMU; MOBCEHEBHOM KU3HU
NPUMEHEHNST MaTeMaTHdeckux | Y19  omuceiBaTh  B3aUMHOE | AT HCCIIEOBaHUSA
METOJOB K  aHauu3y U | pacloJOoKEHHE TIPAMBIX n | (MOAETHPOBAaHMS) HECIOXKHBIX

HCCIIEZIOBAHMIO TIPOIIECCOB |
ABJICHUH B  TpUpome U

00I1IECTBE;

32 3HaueHHE TPAKTUKH U
BOIIPOCOB, BO3HUKAIOLINX B
caMoi MaTeMaTHKe s
dbopMUpOBaHUS U  Pa3BUTHI
MaTeMaTU4ECKON HayKy,
UCTOPUIO PA3BUTHS TOHATHS
4ucha, CO3/IaHMsA
MaTeMaTHIECKOTO aHaIm3a,
BO3HUKHOBEHHUS W Ppa3BUTHAL
TEOMETPHH;

33 yHUBepCaJlbHBII XapakTep
3aKOHOB JIOTHKH
MaTeMaTHYECKUX
paccyxaeHu, Hx
NPUMEHHMOCTh BO BCEX
obmacTax YeI0BEYECKON
JIeSITETIbHOCTH;

IUIOCKOCTEH B MNpOCTPAHCTBE,

y20

AHAJIN3UPOBATH B

HpOCTeﬁmHX ClIydasiX B3aUMMHOC

pacmoyiokeHHe  OOBEKTOB B
MPOCTPAHCTBE;
Y21  wu300paxkarth  OCHOBHBIC

MHOT'OI'PAaHHUKU U KPYTJble TENa,

BBITIOJIHATH

YepTeKU o

YCIOBHSIM 3a/1a4;
V22 pemars niaHUMETPUUECKUE

nu

MpoCTENIINe

CTCPCOMCTPHUYCCKUC 3adavu Ha

HaXO0XJICHUC
BCIINYNH

rEOMETPUYECKIX
(o, YTJIOB,

IIoMaae, 00BEMOB);
V23 ncnonb30BaTh MPU pEIICHHH

CTEPEOMETPHUIECKHX 3amayq
INIAaHUMETpUYecKkue  (GakTel U
METO/IbI;

Y24 mpoBoAWTh J0OKa3aTeNbHbIE
paccyXJeHusi B XOJA€ pEIIeHUs

3aga4

MPaKTUYECKUX CUTyalud Ha
OCHOBE M3y4YECHHBIX (OPMYT U
CBOWCTB QUTyp;

08 HCTIONb30BaTh
npuoOpeTeHHble 3HaHMUA U
yMEHUSI B IIPAKTUYECKOU
JIESITeTIBHOCTH u
MOBCEJIHEBHOM  >KM3HU  JJIA

BBIUKCIIEHUA  OOBEMOB U
IIoIaaen MOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TeN MpHU
pemeHnn MIPAKTHIECKIX
3a1ad4, HCTIONB3YS pu
HEOOXOIUMOCTH

CIPaBOYHHUKH H
BBIUYHUCIIUTENBHBIE

yCTpOMCTBa.
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2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOWM JUCIUITIINHBI

2.1. O0beM yueOHOV TUCUUIJINHBI U BUAbI Y4eOHOH padoT

I11.01 Marematuka: anredpa, Hayajaa MaTEMaTUYECKOTO aHaIN3a, TEOMETPHS

Bun yueGHOI paboThI Bcero Cemectp
4acoB 1 2
YueOHas Harpy3ka (Bcero) 351 135 216
AynutopHas Harpy3ka (Bcero) 234 90 144
B TOM YHCIIE!
JIEKIIMOHHBIE 3aHATHS 116 48 68
IIPAKTUYECKUE 3aHATUS 118 42 76
CamocrosiTenbHas padoTta 117 45 72
Camocmosmenvhas 6HeayOumopHas paboma 6 euoe OOMAWHUX NPAKMULECKUX
3a0anuil, Hanucanue pegepamos
B TOM YHCIIE:
pedepar 14 12
CaMoCTOSATENIbHAs BHEAyIAMTOpHass paboTa B BHUIE JOMAlIHUX IPAKTHYECKUX 103 45 60
3aJaHui, WHAWBUIYaJbHBIX 3aJaHUi, CaMOCTOSTENHFHOrO MoJA0Opa W H3YyYeHHs
JIOTIOJTHUTEJIBHOI'0 TEOPETHUECKOT0 MaTepHaa
IIpomeskyTouHas aTTecTanus 9K3 9K3.
2.2 CTpyKTypa AUCUUIJINHBI
KoJyinuecTBO ayIHTOPHBIX YaCOB
IIpakTHyeckue u CamocrosiTeIbHasI
HaumenoBaHue pa3aesioB H TeM TeopeTnueckoe
Bcero J1a60paTopHbIe padora cryaeHra (4ac)
o0yueHnue
3aHATUS

Pa3gen 1. AJITEBPA 12 6 6 4
Paznen 2. OCHOBBI 20 8 12 8
TPUTOHOMETPUUN
CBONMCTBA U T'PA®UKU
Paznen 4. HAUAJIA 36 18 18 20
MATEMATHUYECKOI'O AHAJIM3A
Paznen 5. YPABHEHUA U
HEPABEHCTBA 18 8 10 12
Paznen 6. KOMBMHATOPUKA,
CTATHCTHKA U TEOPHSI 24 14 10 12
BEPOSATHOCTEN
Pazpen 7. TEOMETPUS 88 44 44 45
Bcero no gucruminae 234 116 118 117
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2.3 TemaTuveckuii IVIaH ¥ coAepPKaAHNE Y4eOHBIX 3aHATHI

Haumenosanue Cooepoicanue yuebnoeo mamepuana, npaxmuyeckue pabomol, Obvem Yposenw
pazoenos u mem camocmosimenvHas paboma 00yHarOuWUxcsi. uacos 0c8o0ensl
1 2 3 4
Pazoen 1. AJITEFPA 16
Tema 1.1. Codeporcanue yuebHo2o mamepuaia 12
JleticmeumenvHule 1 L]envie u payuonanvuvie yucia. 2 1
uucna 2 Apugmemuueckuil KopeHb HAMYPALLHOU CIMENeHU. 4 1,2,
Illpakmuueckue 3anamus 6
1 Cmenenv ¢ payuoHaibHbIM U OetiCMEUmMeNIbHbIM 5
nokasamenem.
2 Ceoticmea cmenenu ¢ payuoHaibHbIM U 4 1,2
OeticmeumenbHbiM NOKA3amenem.
Camocmosimenvhas paboma obyuarowuxcs 4
Pewenue 3a0ay no meme
Pazoen 2. OCHOBbI TPUT OHOMETPHUU 32
Tema 2.1. Coodepoicanue yuebno2o mamepuana 16
Tpuconomempuuec | 1 Onpedenenue cunyca, Kocunyca u maneeHca y2ia. 2 1
Kue gopmyot. 2 Tpuconomempuueckue mosicoecmea. Popmynvl croxicenus 2 ]
3 Cunyc, Kocunyc u maneenc 080uHo2o yena. Ilonogunnoeo 5 ]
yena. Popmyisl npusederus.
Ilpaxmuyeckue 3ansamus 8
1 Cunyc, Kocunyc u maneenc 080uHo2o yena. Ilonogunnoeo 5
yena.
2 Dopmynvl npusedenus. Cymma u pasHoCb CUHYCOS. 5 ]
Cymma u pasHocms KOCUHYCOB.
Camocmosmenvhas paboma obyuarowuxcs 4
Pewenue 3a0au no meme
Tema 2.2. Cooeporcanue yuedbnoeo mamepuana 8
Tpuconomempuuec | 1 Ipocmetiwiue mpueconomempuueckue ypagHeHus. 2 1,2
Kue ypasHeHus. 2 Pewenue mpuconomempuueckux ypagueHuu. 2 1
Illpakmuyeckue 3ansimus 4
1 Ypasuenue cos x = a
Vpaeuenue sin x = a 4
Vpaeuenue tg x = a. ]
2 Pewenue mpuconomempuueckux ypagHeHul. 2
CamocmosmenvHnas paboma o0dyuaowuxcs 4
Pewenue 3a0au no meme
Pasoen 3. ©VHKIUHU UX CBOUCTBA U TPADUKU 52
Tema 3.1. Coodepoicanue yuebno2o mamepuana 4
Cmenennasa 1 | Cmenennas pynkyus, ee ceoucmea u epapux. 2 1,2
dynryus. IIpakmuyeckue 3anamus 2
1 | HUppayuonanonvie ypasHenus. ]
CamocmosmenvHas paboma 00yuaowuxcs 4
Pewenue 3a0ay no meme
Tema 3.2. Coodepoicanue yuebnoco mamepuana 8
Tloxasamenvhas 1 | Tlokaszamenvuas ynxyus, ee cOUCMBEA u epagux. 4 1
dynryus. IIpaxmuueckue 3aHAmMUs
1 llokazamenvhule ypasuenus Illokazamenvrole 4
HepaseHcmeaa. 1
CamocmosmenvHnas paboma 00yuaowuxcs 4
Pewenue 3adau no meme
Tema 3.3. Cooeporcanue yuebnozo mamepuana 16
Joeapugpmuuecrasn 1 Jozapugpmui. Ceoticmsa nozapugmos. 4 1,2
pyuxyus. 2 Jlozapughmuueckas ¢pynxyus , ee ceoilicmea u 2papux. 4 1
Tlpaxmuyeckue 3ansamus 8 1
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1 Jlozapughmuueckue ypaguerust. 4
2 Jlozapughmuueckue nepasencmaa. 4
Camocmosmenvhas paboma 06y4aiouuxcs
Pewenue 3adau no meme
Tema 3.4. Cooeporcanue yuednoeo mamepuana 8
Tpueonomempuuecku
e ynryuu. 1 Ceoticmea mpu2onomMempudeckux QyHKyui u ux 4 ]
epaguxu.
Ilpakmuueckue 3anamus 4
1 ObpamHuvle mpuzoHomempuiecKue QyHKyuu. 2 1
2 Pewenue 3a0au no meme « Tpueonomempuueckue 5
dyHryUUY.
Camocmosmenvhasn paboma obyuarowuxcs 4
Pewenue 3a0au no meme
Paszoen 4. HAYAJIA MATEMATHYECKOI' O AHAJIN3A 56
Tema 4.1. Cooeporcanue yuebnoeo mamepuaia 4
Iocneoosamenvrocm | 1 Cnocobv 3a0anus u c8oUCMBA YUCTOBHIX 5 12
u. nocned08amenbHocmell ’
Ilpakxmuyeckue 3ansamus 2
1 Buruucnenus unenog nocredosamenvruocmu. Ilpeden 5
noc1e006amenbHOCHU. 1
Camocmosmenvhas paboma o6yuaiowuxcs 6
Pewenue 3a0au no meme
Tema 4.2. Coodepoicanue yuebno2o mamepuana 8
Ilpoussoonas u ee 1 IIpoussoonas. I'eomempuyeckuii cmviCi NPOU3B0OHOU 2 1,2
2eomempuyecKutl 2 Ipasuna u popmynvl dughpepenyuposanusl. 2 1
CMbICIL. Ilpakxmuyeckue 3ansamus 4
1 Ilpasuna ougpghepenyuposanusi. 2
2 1Ipou3s00Hble HeKOMOPLIX INEMEHMAPHBIX QYHKYUI. 2 1
Camocmosmenvhas paboma o6yuaiowuxcs 6
Pewenue 3a0au no meme
Tema 4.3. Coodepoicanue yuebno2o mamepuana 12
Ipumenenue 1 Bospacmanue u yovisanue dhynxyuu. 2 1,2
npou3Eo0HOI K 2 Oxempemymbr Qynxkyuu. Haubonvwee u naumenvuiee 5 12
UCc1e008aHUIo 3HAUeHue PYHKyuu. '
pynryuu. 3 Tpumenenue npousgoOHOU K NOCMPOEHUIO epaduKa 5 ]
dyuryuu.
Ipakmuueckue 3anamus 6
1 Bospacmanue u yowvisanue pynxyuu. 2
2 Ipumenenue npousgooHol K NOCMpOeHUio epapura 5
dyukyuu. 1
3 Pewenue 3a0ay no meme «npumenenue npou3go0HoU K 5
UCCIe008aHUIO DYHKYUUY.
Camocmosmenvuas paboma obyuaowuxcs 4
Pewenue 3adau no meme
Tema 4.5. Cooeporcarue yuednoeo mamepuana 12
Ilepsoobpasnas u 1 Ilepsoobpasnas.. 2 1
unmezparn 2 Ilpasuna naxoosicoenus nepsoobpasnoil hyHkyuu. 2 1
3 Inowaos kpugonuHeliHol mpaneyuu u UHMeSpa. 2 1
ITlpakmuueckue 3auamus 6
1 Ilpasuna naxoosicoenus nepsoobpasnoll hyHkyuu. 2 J
2 Buiyucnenue nrowadeii ¢ nomowvio unmezpana. 2
3 Juppepenyuanvuvie ypaguenus 2
Camocmosmenvras paboma o0y4aouuxcs 4
Pewenue 3a0au no meme
Pazoen 5. YPABHEHNA U HEPABEHCTBA 30
Tema 5.1. Coodepoicanue yuebno2o mamepuana 10
Ypasuenus u 1 Payuonanvhvle, uppayuonanshsie, noKa3ameibHble 5 12
cucmemoi U MpUSOHOMempUiecKue ypasHeHus U Cucmembl. ’
YpasHeHui. 2 Pasnocunvnocmo ypasnenuil, nepagencma, cucme. 2 1
IIpaxmuuecxue 3ansamus 6 1
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1 Kopnu ypasnenuii. Pasnocunvnocms ypasHenuii. 2
2 Ilpeobpaszosanue ypaenenuil. 5
OcHognvle npuembl pewienus ypasHeHull.
3 Pewenue cucmem ypasuenuil. 2
Camocmosmenvhasn paboma obyuarowuxcs 6
Pewenue 3adau no meme
Tema 5.2. Codeparcanue yuebHo2o mamepuaia 8
Hepasencmaa. 1 Payuonansuvie, uppayuonanvhuvle, nokasamensvHuie u 5 ]
MpUSOHOMempusecKue HepaseHcmaa.
2 Hcnonvsosanue ceoiicms u epagurxos pyukyuii npu 5 12
peuleHuy ypasHeHutl U HepaseHCcma.. ’
IIpaxmuueckue 3anamusi 4
1 Memoo unmepesaios. 2
2 H306pasicenue Ha KOOpOUHAmMHOU NIOCKOCMU 1
MHOJICECBA peueHUll YPAGHEeHUl U Hepa8eHCmE ¢ 08yMs | 2
nepemMeHHbIMU U UX CUCTEM.
Camocmosmenvuasn paboma obyyarouwuxcs 6
Pewenue 3aoau no meme
Pazoen 6. KOMBUHATOPUKA, CTATUCTHUKA U TEOPUA BEPOSATHOCTEU 36
Codeporcanue yuebHo2o mamepuaia 24
1 Ipasuna xombunamopuxu. Pewenue komoOuHamopuvix 4 12
3a0au. ’
2 Pazmewenus, couemanus u nepecmamnosKu. 2 1,2
3 Knaccuueckoe vonpedeﬂenue 8epOAMHOCIU, CEOUCMBA 5 1.2
gepoamuocmen
4 Teopema o cymme geposmuocmetl. 2 1,2
5 Buiuucnenue éeposmuocmeil. Ipuxnaonvle 3aoayu. 2 1,2
6 Ilpeocmasnenue uucnosuvix oannvix. Ilpukiadnsie 3a0auu. | 2 1,2
Ilpaxmuyeckue 3ansamus 10
1 Ipasuna xombunamopuxu. Pewenue komouHamopuvix 5
3a0ay. 1,2
2 Pazuewenus, couemanusa u nepecmanosKu. 2
3 Knaccuueckoe onpedenenue eeposmruocmu, ceoticmsa 5
gepoamuocmen
4 Teopema o cymme eeposmuocmetl. 2
5 Buiuucnenue geposmuocmeil. Ipuxnaouvie 3a0ayu. 2
6 Ilpedcmasnenue yucnosvix oannvix. [lpuxiaousie 3a0avu. | 2
Camocmoamenvnas paboma o6yuaowuxcs 12
Pewenue 3a0ay no meme
Paszoen 7. TEOMETPUA 129
Tema 7.1. Codeparcanue yuebHo2o mamepuaia 24
Ipsamvie u 1 Ilpeomem cmepeomempuu.. 2 1
NI0CKOCMU 8 2 Axcuomvl cmepeomempuu. Hexomopwie cieocmsus u3s 5 ]
npocmpancmee axKcuom.
3 Ilapannenvnuvle npsimvie 8 npocmpancmee. 2 1
4 Tapannenvnvle nnockocmu. 2 1
5 Ilepnenouxynapuvie npsimvle 8 npocmpancmae. 2 1
Ipaxmuyeckue 3ansamus 12
1 Axcuomel cmepeomempuu. 2
2 Hexomopuie creocmsus usz axcuom. 2
3 IlapannenvHuvle npsimvie 8 npocmpancmae. 2
4 IapannenvHnuvle nnockocmu. 2 ]
5 Tlepnenouxynapuvie npsimvle 8 NpOCMparcmse. 2
6 Iapannenvuvie npamvie, nepneHOUKYIsIpHbIE K NIOCKOCHU. 4
Jleyepanuwiii yzon.
Camocmosmenvhas paboma 06y4aouwuxcs 12
Pewenue 3a0ay no meme
Tema 7.2. Cooepoicanue yuebHo2o mamepuana 12
Mnoeoepannuku. 1 Tonamue mHocoepannuka. 2 1,2
2 Ipusma. 2 1,2
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3 | Mupamuoa. 2 1
Ilpaxkmuueckue 3anamusi 6
1 Inowaos nosepxnocmu npusmol. 2
2 Pewenue 3a0au no meme «llpusma. Iupamuday. 2
3 Cummempus 8 npocmpancmae. 2
Camocmosmenvhas paboma 06y4aowuxcs 6
Pewenue 3a0au no meme
Tema 7.3. Codeparcanue yuebHo2o mamepuaia 20
Koopounamer u 1 Tonuamus eexmopa. Pasencmeo eexkmopos. 2 1,2
B8EKMOopbl 8 2 Crostcenue u gblyumanie 6eKmopos. 2 1,2
npocmpancmee. 3 Pasznooicenue eéexmopa no mpem nekomMnaaHapHvim 2 12
8eKMoOpam . ’
4 Ipsamoyeonvras cucmema KOOpOUHAM 8 NPOCINPAHCMGeE. 2 1,2
5 Ce3b MedHcOy KOOPOUHAMAMU 8EKMOPO8 U KOOPOUHAM 5 12
Mouex. ’
Ipaxmuueckue 3ansmus 10
1 CymMma HeCcKOIbKUX 8eKMOPO8. 2
2 Ymnoorcenue sexmopa na uucino. 2
3 Komnnanapnuvie eexmopa. Ilpasuno napannenenuneoa. 2
4 Ipocmetiwue 3a0auu ¢ KOOpOUHamax. 2 ]
5 Yeon meancoy eekmopamu. Cxanaproe npousgedenue
8eKMopo8. Buiuucnenue y2no8 mexcoy npambimMu u 2
NIOCKOCMAMU.
Camocmosmenvuasn paboma obyuaruwuxcs 8
Pewenue 3a0ay no meme
Tema 7.4. Codeporcanue yuebHo2o mamepuaia 16
Tena u nogepxnocmu | 1 Tousamue yununopa. 2 1,2
epawenus 2 Kownyc. Yceuénnwiii xonyc. 2 1,2
3 Cohepa. Ypasnenue cghepul. 2 1,2
4 Inowaow cghep. 2 1,2
Ipaxkmuueckue 3anamus 8
1 Lununop. Pewenue 3a0au. 2 1
2 Yceuénuwiii konyc. 2
3 Cohepa. Ypasnenue cghepul. 5
4 Pewenue 3a0au no memet «Tena epawenusny.
CamocmosmenvHas paboma 00y4aouwuxcs 10
Tema 7.5. Obvemoi Cooepoicanue yuebno2o mamepuana 16
mern 1 Housmue ob6vema. Obvem npsamMoy2oabHO20 4 X,
napaiieienuneoq. ’
2 Obvem npamoy2onbHOU NPUSMBL. 2 1,2
3 Obvem yununopa. 2 1,2
4 Obvem nupamuobl. 2 1,2
5 Obvem Konyca. 2 1,2
Ipaxkmuueckue 3anamusi 8
1 Buiuucnenue 0b6vemos men ¢ nomowwio unmezpad. 2
2 ObveMm HaKIOHHOU NPU3MBL. 2 I
3 Obvem waposozo cecmenma, waposozo Ciosl, CeKmopa. 2
CamocmosmenvHas paboma obyyaowuxcs
Pewenue 3a0au no meme 9
BCEI'O 351
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2.4 Conepskanue pa3ieaoB y4eOHON JUCHUILINHBI

2.4.1 3aHATHA JEeKIHOHHOI'0 THIIA

Ne | HaumenoBan | Conepxanue pasjena dopma

pa3 | ue paznena TEKYILEero

Jen KOHTPOJIS

a

1 AJITEBPA | BBenenne Y, P

Marematiika B HayKe, TEXHHKE, OSKOHOMHUKE, WH()OPMAIMOHHBIX TEXHOJOTHAX U
IpakThdeckoil nesrenbHOcTH. llenu M 3agaum M3ydeHUS MaTEeMaTUKUA INPH OCBOSHHUHU
mpogeccuii CI1O u cnennansrocteii CIIO.

Lensle u panmoHanbHble YKcaa. JJedcTBUTENbHBIE YUCIIA.

Tema. KopHu, crenenu u sorapumol

KopHu HaTypanbHOW CTENEHU M3 4YUCla M HUX CBOMCTBAa. CTENeHM C paluoOHAIbHBIMU
MOKa3aTeIsIMH, UX CBOMCTBA. CTENEHN ¢ AeHCTBUTEIbHBIMH MTOKA3aTEISMH.

Tema. Jlorapudm. Jlorapupm wumciaa. OCHOBHOE JOTapUPMHUECKOE TOXKIECTBO.
JlecsTuuHbIe U HaTypalibHbIe Jorapudmel. [IpaBuia aeiicteuii ¢ norapudmamu. [lepexon x
HOBOMY OCHOBAHHIO.

Tema. IIpeoGpa3zoBanue aqredpanvecKux BbIPasKeHHUH. [IpeobpazoBanue
palMOHANIBHBIX, HMPPAlMOHAIBHBIX CTENEHHBIX, NOKA3aTeJIbHBIX M JIOTapupMHIECKUX
BBIPAJKEHUI.

2 OCHOBBI Tema. OCHOBHbBIE IOHSATHUS v, P
TPUT'OHO | Paguannas Mepa yria. BpamarensHoe nsukenne. CHHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC
METPHUU YHCIIa.

Tema. OCHOBHbIE TPUTOHOMETPUYECKHUE TOKAECTBA

@opmyner npusenenus. Popmynsl crnoxenus. Popmynsl yasoenus. IIpeoOpazoBanus
MIPOCTEHUIINX TPUTOHOMETPHUYECKHUX BBIpaKEHUI [IpeobpazoBanue CYyMMBI
TPUTOHOMETPUYECKHUX (pyHKIMIT B IpON3BEACHUE U IPOU3BEICHNUS B CYMMY.

Tema. TpuronomerpnyecKkue ypaBHeHHs M1 HepaBeHCTBA

IIpocreiimye TPUrOHOMETPUYECKUE YPABHEHUSL.

Tema. O0paTHble TPUTOHOMETPHYECKHE (PYHKIMH.

ApKCHHYC, apKKOCHHYC, apKTaHT€HC.

3 OYHKIA Tema. ®yHKUMH. VvV, P
n, HUX | OGnactp onpenesneHus] 1 MHOXKECTBO 3HAYCHUIT; rpaduK (GYHKIMU, TOCTPOSHUE TPa(hUKOB
CBOWICTB | (yHKuMii, 33 JaHHBIX PA3THYHBIMH CIOCOGAMH.

A U | Tema. Ceoticmea ¢ynkyuu.

IT'PA®UKHN | MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTh, OTPAHUYEHHOCTb, MEPHOAUYHOCT. [IpoMexyTKH
BO3pacTaHus W yOBbIBaHMS, HanOoOJbIlIee M HAaWMEHbIEE 3HAYCHUS, TOYKH 3KCTPEMyMa.
I'padmueckast naTepnperauns. [IpuMepsl QyHKIMOHANBHBIX 3aBHCUMOCTEH B pealbHbBIX
nporeccax u sABICHUAX. Apudmerndeckne onepaun Haj GyHKIuAMHU. CroxHast QyHKImsS
(xomnozunus). Ilonamue o Henpepvi8HOCMU GYHKYUU.
Tema. Q0paTHble GyHKIMH.
Obnacme onpedenenus u obaacme sHaveHuil obpamuol @yuxkyuu. Ipagux obpammuou
@yurxyuu. CTeneHHble, IOKa3aTelibHble, JorapupMUYeckue W TPUTOHOMETPHYECKUE
¢byHKINN.
Ob6patabie  TpuroHoMeTpuueckne ¢(yHkmm OmnpeneneHus (QyHKIMHA, WX CBOMCTBA H
rpaduky.
[IpeoOpazoBanus rpadukos. [lapaniensHbId EPEeHOC, CUMMETPHS OTHOCHTENIBHO Ocei
KOOpAMHAT U CUMMETPHsI OTHOCUTENBHO Hayala KOOPAUHAT, CUMMETPUS OTHOCUTEIILHO
IpsIMOi1 y = X, PacTSHKEHUE U CIKaTHE BIOJNb OCel KOOPIUHAT.

4 HAYAJA Tema. IlociienoBaTeJJHLHOCTH. vV, P
MATEMA | Cnoco0Obl 3a7aHusl M CBOWCTBAa UYMCIIOBBIX HoOcienoBarensHocTell. [lonamue o npedene
THYECKO | nocredosamenvnocmu.  Cywecmeosanue — npederd  MOHOMOMHOU — OSPAHUYEHHOU
ro nocnedosamenvrHocmy. CyMMHpPOBaHHE TTOCIENOBATEIHHOCTEH. beckoHeuHo yOmIBaromas
AHAJIN3A | reoMerpuyeckas Iporpeccust 4 ee cymma.

Tema. IIpousBoanas.
[lonatne o mnpom3BOmHOW (YHKINHM, €€ TEeOMETPHYECKHA H (U3WYECKHH CMBICI.
YpaBHeHne KkacaTesbHOW K rpaduky ¢yHKnuu. IIpon3BogHBIE CYMMBI, Pa3HOCTH,
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NIPOM3BEACHUs, YacTHble. [IpOM3BOJHBIE  OCHOBHBIX  JJIEMEHTAPHBIX  (DYHKIHH.
[IpumeHeHre TIPOM3BOJHOW K WCCIENOBAHUIO (YHKIMH M TIOCTPOCHHIO TPadHKOB.
IIpouszgoonvie obpamnou ¢ynkyuu u Komnosuyuu @yuxyuy. IIpuMepsl UCHONB30BaHUS
MIPOU3BOJHON JAJISl HAXOXIEHHUs HAWIY4IIEro PEeHIeHUs B MPHUKIAOHBIX 3ajadax. Bropas
MIPOU3BOMHAS, €€ TCOMETPHUSCKUI W (PHU3MUeCKUil cMBICI. HaxoXmeHne CKOpOCTH st
poriecca, 3a1aHHOTO (GOPMYIIOH 1 rpadukom.

Tema. IlepBooOpa3nas u HHTerpal.

IIpuMeHeHHEe OIpENeNeHHOTO MHTerpanga Uil HaxXOXKACHUS IUIOU[aTu KpPUBOJIUHEHHOU
tpaneunn. ®opmyna Herotona—IleiiOnnna. [Ipumepsl npuMeHeHHsT HHTErpaia B (pHU3MKe
U TEOMETpPHUHU.

YPABHEH | Tema. YpaBHeHHS M CHCTeMBbI yPABHECHHIA. vy, P
ust U | PaunonanbHele, UppalMOHAIbHEIC, TOKa3aTeIbHBIC U TPUTOHOMETPHUECKUE YPABHEHUS U
HEPABEH | cuctembl. PaBHOCHIBHOCTH ypaBHEHUH, HEpaBEHCTB, cucTeM. OCHOBHBIE NPUEMBI HX
CTBA pemieHus (pas3noXKeHHEe Ha MHOXMTENH, BBEACHUE HOBBIX HEH3BECTHBIX, MOACTaHOBKA,
rpaduaecKuii MeTox).
Tema. HepaBencrBa. PamnuoHanbHble, HppalMOHANBHBIE,  IOKAa3aTE€JbHbIE U
mpuconomempuyeckue HepaBeHcTBa. (OCHOBHBIE TIPHEMBI UX pemeHus. Mertox
HHTEpBAIOB. [300pakeHMe Ha KOOPAMHATHOH IUIOCKOCTH MHOKECTBA  PEIICHHH
YPaBHEHHMH U HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM.
KOMBHH | Tema. DiieMeHTbl KOMONHATOPUKH vy, P
ATOPHUKA, | OcHOBHbIC TOHATHS KOMOWHATOPHMKH. 3aJayd Ha MOJCYCT 4YHCIa Pa3MEUICHUM,
CTATHUCT | mepecTaHOBOK, codeTaHHil. PemieHue 3amad Ha mepebop BapuaHTtoB. Dopmyna OuHOMA
HUKA N | Hetorona. CBoiicTBa OMHOMHHAIBHBIX KO3 GuuueHToB. TpeyronsHuk [lackas.
TEOPUS Tema. Jy1eMeHTbI TEOPUU BEPOSITHOCT
BEPOSATH | Co0ObiTHe, BEPOSITHOCTh COOBITHS, CIIOKEHHE M YMHOXEHHE BEposATHOCTEU. [lomsamue o
OCTEHI Hezagucumocmu coovimuil. JJuckpemnas CiyuauHas 6eIuUdUHA, 3aKOH ee pacnpedeneHus.
Yucnosvie xapakmepucmuku OUCKpemHOU cayuauHol eeiuyutvl. [lowamue o 3akoHe
bonvbuux yuce.
Tema. D1eMeHTBI MATEMATHYCCKOH CTATHCTUKH
[IpencraBnenne naHHBIX (TaOIMIBI, AUATPAMMBI, TPAdHKH), 2eHepAIbHAS COBOKYNHOCHb,
evibopra, cpednee apugmemuueckoe, meouana. Ilowsmue o 3adawax mamemamuieckou
cmamucmuku. Pewenue npakmuieckux 3a0ay ¢ RPUMEHeHUeM 6epOoSMHOCHHbIX MEm0008.
T'EOMETP | Tema. IIpsiMmble 1 NVIOCKOCTH B IPOCTPAHCTBE v, P
us B3aumHoe pacnonoxeHue OByX IpsMbIX B IpocTpaHcTBe. IlapaiiesbHOCTH NpsAMON U

mnockocty. IlapamnensHocTs MmockocTeil. IlepneHnuKyasIpHOCTh NPSAMOM U IUIOCKOCTH.
IlepnenuKymsp U HaKJIOHHAsA. YTOJI MEXIY IPSAMOH U IJIOCKOCTBIO. [IByrpaHHBIN yroul.
Yron Mmexay miockocTsaMmu. llepneHnukyisspHocTs AByX Iiockocred. I'eomerpuueckue
npeoOpa3oBaHMsl MPOCTPAHCTBA: TMApAUICIbHBIH MEPEeHOC, CHUMMETPHS OTHOCHTEJIHHO
wiockoctu. [lapamnenbHoe TpOeKTHpOBaHWE. [l10wjads OpmMO2OHANLHOU NPOEKYUU.
N300pakeHre MpOCTPaHCTBEHHBIX (QUTYD.

Tema. MHOrorpaHHMKH

Bepumnsl, pedpa, rpaHu MHOTOTpaHHMKA. Pazeepmia. Muozoepannvie yenvl. Buinyxnvie
MmHoeoepannuku. Teopema Ounepa. llpuzma. Ilpamas u umaxronuas npusma. [IpaBuibHas
mpusma. Ilapamnenenmunen. Ky6. Ilupammna. IlpaBunmsHass mnupaMuma. YcedeHHas
nupamuaa. Terpasap. CuMmMerpun B KyOe, B Mapajulelenuiese, B Ipu3Me U MUPaMUJE.
Ceuenus xy0a, mpu3Mbl U nupaMuzsl. [IpencTaBieHre o MPaBUIBHBIX MHOTOTPAHHUKAX
(TeTpanmpe, KyOe, OKTadApe, TOACKAdIPe U HKOCAIPE).

Tema. Tesia 1 IOBEPXHOCTH BPALCHUS

Hunuaap u xoHyc. YceueHHBIH KoHyc. OCHOBaHHME, BBICOTAa, OOKOBas IMOBEPXHOCTD,
oOpasyromiasi, pazBepTka. OceBble ce4eHHs U CeUeHMs, TapajuienbHble ocHoBanuio. [lap n
cdepa, ux ceuenus. KacarenpHas mockocTs K chepe.

Tema. U3Mepenusi B reoMeTpuu

O0bem u ero m3Mmepenue. MHrerpansHas dopmyna obovema. Popmynsl odbema Kyoa,
IIPSIMOYTOJIBHOTO TTapaJuleNenuneaa, npu3Msl, TuianHaApa. PopMyisl o0beMa nupaMuabl 1
KoHyca. @opMyITBl MIIOMIa N TOBEPXHOCTEH MUIMHPA U KOoHyca. DopMyIel oObema mapa
n miomanu cheprl. [lomobue ten. OTHOMEHHS TUIOMANEH TOBEPXHOCTEH M 00HEMOB
TOTOOHBIX TEIL.

Tema. KoopanHAThHI U BEKTOPHI

[IpsimoyrospHas (IeKkapToBa) cUCTEMa KOOPIAMHAT B MpocTpaHcTBe. PopMynna pacCTOSHUSA
MEXJy IByMs TOYKaMHu. YpaBHEHHS cepbl, niockocmu u npavoiu. Bexkropel. Momyns
BekTopa. PaBeHCTBO BekTopoB. ClOXEHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YUCIO.
Pa3znoxeHue BekTOpa MO HampaBlIeHMSIM. YTon Mexay JByMs BekTopamu. Ilpoexums
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BCKTOpa Ha OCb. KOOpILI/IHaTI)I BCKTOpaA. CKaJ’IprHOG MpOU3BEACHUEC BCKTOPOB.
Hcnons3oBanue KOOpAWHAT U BEKTOPOB IIPpHU PECHICHHUHM MAaTEMATHYCCKUX W MPHUKIATHBIX
3amady.

2.4.2 IlpakTu4yecKkue 3aHATHUSA

No Haumenosan | Copepxanue paszzena dopma
pa3 | ue paszena TEKYII{
Jen €ro

a KOHTPO

s

1 Pazneu. ApupmeTraecKue JeicTBUS HaJl YUCIaMH, HAXOKACHUE TIPHOIMKCHHBIX 3HAYCHUH I1IP, T

AJITEBPA | BellM4nMH M TMOTPENIHOCTEH BBIYUCICHUH (aOCOMIOTHON M OTHOCHTENBHOI), CpaBHEHHE
YHUCJIOBBIX BbIpaX€HUH. BblunciieHMe U CpaBHEHHE KOpHEW. BbINONHEHME pacyeToB ¢
panukanaMu. Pemenue uppanuoHanbHbIX ypaBHeHUN. HaxoxneHrne 3HaueHui cTeneHei ¢
panMoHamBHEIME TOKaszaTemsiMu. CpaBHeHHe crereHei. [IpeoOpazoBaHms BBIpaKCHUH,
colepXKalluX CTeleHW. PerleHue Moka3aTenbHBIX ypaBHEHHH. PelneHuwe mnpuKIagHBIX
3amad. HaxoxaeHue 3HaueHH Jorapudma mo mpou3BOIBHOMY OCHOBaHHUIO. [lepexos ot
OIHOrO OCHOBaHMS K JApyromy. BbluucieHne ©  cpaBHEHHE  JIOTapH(MOB.
JlorapugmupoBanue 1 NOTCHIIMPOBAHHE BBIPAKCHUIA.

[MpubnmxeHHble  BBIUMCICHHMS M pelIeHHs  NPUKIAAHBIX  3agad.  PeuieHue
Jorapu(MHUCCKUX YpaBHCHUH.

2 Pazpen. PanuaHHBI MEeTON M3MEpEeHHsl YIJIOB BpaIleHUs U CBA3b ¢ rpagycHoi mepoi. Ocnosuele | IIP, T
OCHOBBI | TpUroHOMETPHYECKHUE TOXKAECTBA, (OPMYJbI CIOXKEHUs, YIBOCHHS, HpeoOpa3oBaHUE
TPUT'OHO | cyMMbI TPUTOHOMETPHUYECKUX (DYHKIMH B MPOM3BEICHUE, TPEOOPa3OBaHUE TPOM3BEICHUS
METPUU TPUTOHOMETPUYECKUX (QYHKIUH B cymMMy. [IpocTeiiniie TpuroHoMeTpu4ecKie ypaBHEHUS

U HEPABEHCTBA.
OOpaTHbIe TpUroHOMeTpHYeCKUe (PYHKIMH: apKCHHYC, apKKOCHHYC, apKTAHT€HC.

3 Paznea. IIpumeps! 3aBUCHMOCTEHl MEXIy NEPEMEHHBIMH B pealbHBIX Iponeccax u3 cmexHsix | [IP, T
OYHKIU mucumuinH.  Ompenenenue QyHkumil. Iloctpoennme m uTteHue rpaduKoB  (QYHKIUH.

H, HUX | UccnenoBanue ¢yukimu. CBOWCTBA JMHEHHON, KBaJpaTHYHOW, KYCOYHO-JIMHCHHON U

CBOMCTB | npoGuo-nuneiinoii dynkuuii. HenpepsiBrble u mepuoanmdeckue (ynkmun. CBoifcTBa u

A M | rpaduku cunyca, KOCHHYyca, TaHTeHca U KoTaHreHca. OOpaTHble GYHKIMU U UX rpadUKH.

I'PA®UKU | OOpatHbie TpuroHomerpuueckue ¢yHkuuu. [IpeoOpaszoBanus rpaduka (yHKIHH.
I'apmonnueckue konebauusi. Ilpukianueie 3anaun. [lokasarenbHble, jorapupMuvecKue,
TPUTOHOMETPHUUECKHE YPAaBHEHUS U HEpABEHCMEA.

4 Paznea. YucnoBass  IMOCJEAOBATEIBHOCTh, CHOCOOBI €€  3aJaHus, BbluuciaeHus uieHoB | [IP, T
HAYAJIA nociefoBateNibHOCTH.  [Ipenen  mocnenoBaTenbHOCTH.  beckoHewHo — yObIBaromias
MATEMA | reoMeTpHYecKas IIpOrpeccusl.

TUYECKO | IIpou3BonHasi: MEXaHHYECKHH M TE€OMETPHYECKMH CMBICI IPOU3BOMHOW. YpaBHEHUE

ro KacaresbHOH B obOmem Bune. [IpaBuna u ¢dopmynsl auddepeHnnpoBanus, TaduIa

AHAJIM3A | npou3BOIHBIX 3JIEMEHTApHBIX (QyHKIMHA. MccnenoBanue GyHKIMN C TOMOIIBIO
npon3BosHON. HaxokneHue HamOOJbIIEro, HAaMMEHBIIETO 3HAYEHHS MW IKCTPEMANIbHBIX
3HaueHud ¢yHkuuu. HWHrerpan u mnepBooOpasnas. Teopema Hprorona—IJleiiOHuna.
[TpuMeHeHHe HHTErpaia K BRIYUCICHNIO (PM3UUECKUX BEIMYHH U IUIOMIACH.

5 Pasne. Kopun ypaBHeHuwil. PaBHocunmpHOCTH ypaBHeHuil. IlpeoOpasoBanme ypasHenuit. | IIP, T
YPABHEH | OcHoOBHbIE NIpHEMBI pElIeHUs] ypaBHEHUH. Pemmenue cucrem ypaBHeHwmid. Vcnons3oBaHue
nus N | cBoiicTB m rpadukoB (QYHKIWHA IS pEIIeHHs ypaBHEHWH M HEpaBEeHCTB. lIpuMmeHeHue
HEPABEH | mMaTeMaTH4ecKHX METOJOB JUIS PEIICHHS COAEPKAaTeIbHBIX 3a/1a4 U3 Pa3IMIHbIX o0macTeit
CTBA HAyKU U NpakTuku. MHTeprperanus pe3yprara, y4eT peajJbHbIX OrPaHUYEHH.

6 Pasne. Hctopusa pa3BuTHS KOMOMHATOPHKH, TEOPHH BEPOSITHOCTEH M CTAaTUCTHKH M WX poib B | [IP, T
KOMBHH | paziuuHblX cdepax UeNOBEYECKOW IKM3HENesTeNIbHOCTH. [IpaBumiia KOMOWHATOPHKH.
ATOPHUKA, | Pemienne KOMOMHAaTOpHBIX 3aaad. Pa3merieHus, coueTaHHs M IEPECTAHOBKH. buHOM
CTATHUCT | Hetorona u tpeyronpHuk Ilackansa. Ilpuxnagnele 3amaun. Kimaccudeckoe ompenenenue
HUKA U | BeposITHOCTH, CBOWCTBA BEPOSITHOCTEH, TEOPEMa O CyMME BEpOATHOCTEH. Brruncienue
TEOPUA BeposTHOCTeH. Ilpuknanusle 3amaun. IIpenctaBieHue 4YMCIOBBIX AAaHHBIX. [IpuKnagHbIe
BEPOSTH | 3amaun.

OCTEM

7 Pasne. IIpu3Haky B3aUMHOIO pACIOJOKEHUS NPAMBIX. Yroid Mexnay npsameiMu. Bzaumuoe | IIP, T

T'EOMETP | pacnosoxeHHe NpsIMbIX U INIOCKOCTEH. [lepneHIuKysip 1 HaKJIOHHAs K INIOCKOCTH. YTOJl
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nsa MEXJIy HOpAMOM U IIOCKOCTBIO. TeopeMbl O B3aMMHOM pAaCHOJOXKEHUU MPSIMON U
mnockocTu. Teopema o Tpex neprneHaukyispax. [IpusHaku u cBOMCTBA MapajuielibHBIX U
NEPHEHIUKYISIPHBIX IIOCKOCTEH. PaccTosiHME OT TOYKM A0 MJIOCKOCTH, OT MPsSMOM A0
IUIOCKOCTH, PACCTOSHUE MEXIy IUIOCKOCTAMH, MEXIY CKPEIIUBAIOIIMMUCS MPSMBIMHU,
MEXAY MPOM3BOIBHBIMU (purypamm B mpocTpaHcTBe. IlapamnensHoe MpOEKTUPOBAHHUE H
€ro CBOWCTBa. B3amMHOE pacmoioXeHHe MPOCTPAHCTBEHHBIX (uryp. PasmudHbie BHIEI
MHOTOTPaHHHUKOB. X m300pakeHns. CedeHms, pa3BepTKH MHOTOTPaHHMKOB. [lmomans
moBepxHOoCcTU. Buasl cuMmMerpuit B mnpocTpaHcTBe. CuUMMeTpus Tell BpalleHUs U
MHOTOTpaHHUKOB. Bbruncienue miomaneit 1 00beMoB. BekTopsl. JleficTBusI ¢ BEKTOpaMH.
JlekapToBa cucTeMa KOODAMHAT B IPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, c(epsl,
wiockocTd. PaccrosiHue Mexnay ToukaMu. JIEHCTBHSL C BEKTOpaMHM, 3aJaHHBIMU
koopauHaTaMu. CKaJlIpHOE NPOU3BEJCHHE BEKTOPOB. BexkTopHOe ypaBHEeHME MpsSMON U
m1ockocT. Micnosiap30BaHue BEKTOPOB NPH JOKA3aTEILCTBE TEOPEM CTEPEOMETPHH.

2.4.3 JlabopaTopHbIe 3aHATHS
He npenycMoTrpeHbl

2.4.4 Copep:xxanue camocTosTeIbHOI padoThl (IlpumepHas TemaTnka pedeparoB)

Tembl pedepaToB
l.MaremaTuka B HayKe.
2.HenpepsiBHBIE ApOOH.
3.CreneHu ¢ JeHCTBUTEIILHBIMU ITOKA3aTEISIMH.
4.I'paduueckoe penieHue ypaBHEHUM.
5.I'paduyeckoe perieHrne ypaBHCHUI 1 HEPABEHCTB.
6.ITonsitue nudpepennnana u ero MPUIOKEHUS.
7.MccrnenoBannii ypaBHEHUN U HEPABEHCTB C MMAPaMETPaAMH.
8.Cxembl bepHyin NOBTOPHBIX UCTIBITAHUI.
9.CpenHue 3HaYCHUS U UX IPUMEHEHHE B CTATUCTHUKE.
10.ITapanyienbHOE TPOEKTUPOBAHKE
11.IIpaBunbHbBIE U ONYITPAaBUIIBHBIE MHOTOTPAHHUKH.
12.KoHnueckue ce4eHus: U UX NPUMEHEHNE B TEXHUKE.
13.BekTopHoe 3a1aHue MPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE
14. Marematuka U KU3Hb.
15. Marematuka 1 My3bIKa.

16. UHTYynus n MaremMaTHka.
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2.4.5 IlepeyeHb y4eOHO-METOAMYECKOTO O0ecTeYeHHsl CAMOCTOATEIHLHOM padoThl

oﬁyqamumxcn mo AMCIMUIIJINHE

Hauanom OopraHu3anuuu 1000 CaMOCTOSATEIHLHOM pa6OTLI JOJIZKHO OBITH IIPUBUTHUC

HaBBIKOB M YMEHUM I'PaMOTHOM pabOThl C Y4eOHOW W HAYYHOM JUTEpaTypoi. ITOT MpoIiiece, B

IICPBYIO OUCPCab, CBA3aH C HAXOKICHUCM HCO6XOHHMOﬁ IJIA YCIICHIHOT'O OBJIAACHUA y‘IC6HBIM

MarepuaioM nureparypoil. CTyaeHT AOMKEH yMETh MOJIb30BaThCcsi (PoHIamMu OHOIMOTEK U

CIIpaBOYHO-OMOIMOTpaUIeCKUMH H3TaHUSIMH.

CTYHCHTBI JJIA  IIOJJHOLHCHHOI'O OCBOCHHA yqe6H0r0 KypCa OOJDKHBI COCTaBJIATH

KOHCIEKTHI KaK MpHU MPOCITYIIMBAaHUU €T0 TEOPETUYECKOM (JIEKIMOHHOW) YacTH, TaK U MpHU

IIOATOTOBKC K IIPAKTHYCCKHM (J'Ia60paT0pHI>IM) 3aHATUAM. >Ke.]'IaTeJIBHO, YTOOBI KOHCIIEKTHI

JIEKIMI 3aMUCHIBATNCH B JOTUUECKON MOCIIEIOBATEILHOCTH U3YyUEHHUS Kypca U COAEPKAIUCH B

OJIHOM TETPAJIH.

HaumenoBanwue pazfena,
TEMBI

HepequL y‘le6H0-M€TO,Z[I/I‘I€CKOFO obOecreueHust JUCHUIIIIMHEI I10 BBIITIOJIHCHUIO
CaMOCTOSTEILHON pa6OTLI

AJITEBPA

1. Anrebpa u Havaja maremMarmdeckoro anammsa. 10 kmace : B 2 u. U. 1. : YuyeOHuk mis
yUaimxcs 00Ieo0pa3oBaTenbHbIX  yupexaeHui (npoduibHbii  ypoBeH) / A. T.
Mopnakosuy, I1. B. Cemenos. - 10-e uzn., crep. - MockBa : Muemo3uHa, 2013. - 424 c.: uin.

2. Anrebpa u Hayana MaTeMmatuueckoro ananmmsa. 10 kmace : B 2 u. Y. 2. : 3agaynuk s
yuaimxcst 001eo0pa3oBaTeNbHbIX yupekaeHuid (nmpodunbHblii ypoBeHb) / Mopakosuu A.
I'.,, pen. - 10-e u3n., crep. - Mocksa : Muemo3uHa, 2013. - 343 c.

3. Anrebpa n Hagama MaTeMmatrudeckoro aHamms3a. 11 xmacc : B 2 . Y. 1. : VueOHUK mms
ydamuxcs 00meoOpa3oBaTeNbHEIX — yupexkaeHuid (mpodmiubHBIi  ypoBeHp) / A. T
Mopukosuy, I1. B. CemeHoB. - 7-e u3a., crep. - Mocksa : Muemo3una, 2013. - 287 c.

4. Anrebpa m Hadaima MaTemaTthdeckoro anammsa. 11 xmacc : B 2 4. Y. 2. : Bamaunuk s
yuarmxcsi 001eo0pa3oBaTeNbHbIX yupexaeHuid (npoduibHblii ypoBeHb) / Mopakosuu A.
I'., pex. - 7-e m3a., crep. - Mocksa : MHemo3uHa, 2013. - 264 c.

OCHOBbBI
TPUI'OHOMETPUN

1. Anrebpa u Hauyana matemaruueckoro ananmsza. 10 xmace : B 2 4. U. 1. : YueOHuk nms
yUaimxcs 00meo0pa3oBaTenbHbIX  yupexaeHuid (npoduiabHbi  ypoBeH) / A, T.
Mopnkosuy, I1. B. Cemenos. - 10-e uzn., crep. - MockBa : Maemo3suHa, 2013. - 424 c.: uin.

2. Anrebpa u Havana marematudeckoro ananusa. 10 ximace : B 2 4. Y. 2. : 3agaunuk st
yuarnuxcsi 001e00pa3oBaTebHbIX yUpexkaeHui (mpoduibHblii ypoBeHb) / Mopakosuu A.
I'.,, pen. - 10-e u3n., crep. - Mocksa : Muemo3una, 2013. - 343 c.

3. AnreOpa n Hagyama MaTeMatudeckoro aHamms3a. 11 kmace : B 2 4. Y. 1. : YyeOHUK s
ydammxcs —00meoOpa3oBaTeNbHEIX yupexaeHui (mpodmisHB  ypoBeHb) / A. T
Mopukosuy, I1. B. CemeHoB. - 7-e u3a., crep. - Mocksa : Muemo3una, 2013. - 287 c.

4. AnreOpa u Hadaima MaTeMaTtudeckoro ananmsa. 11 xmacc : B 2 4. Y. 2. : 3agayHuk mms
ydammuxcs o0meo0pa30BaTebHBIX YUPSKACHUH (MIpOoQIIbHBIN ypoBeHb) / MopakoBud A.
I'., pen. - 7-e uzn., crep. - MockBa : MHeMo3unHa, 2013. - 264 c.

®YHKILINU UX
CBOMCTBA U TPA®UKU

1. Anrebpa m Hadana maremarmdeckoro aHamm3a. 10 kmace : B 2 4. Y. 1. : YuyeOHuk s
yJamuxcss 00IIeo0pa3oBaTeNnbHbIX  yupexaeHuii (mpoduiabHbld  ypoBenb) / A. T.
Mopnkosuy, I1. B. Cemenos. - 10-e uzna., crep. - MockBa : MaemosuHa, 2013. - 424 c.: uin.

2. Anrebpa u Havayna Marematudeckoro ananusa. 10 xmace : B 2 4. Y. 2. : 3agaunuk st
ygamuxcs o0meo0pa30BaTeNbHBIX YUpeKAeHUH (IpouibHBI ypoBeHb) / MopakoBud A.
I'.,, pen. - 10-e u3n., crep. - Mocksa : Muemo3uHa, 2013. - 343 c.

3. AnreOpa u Havyayma MaTeMmarudeckoro aHammsza. 11 kmace : B 2 4. Y. 1. : YyeOHuk s
yuammxcst 00meoOpa3oBaTelbHBIX  yupexaeHuil (npodwinbHblid  ypoBens) / A. T
Mopukosuy, I1. B. CemeHnos. - 7-e u3a., crep. - Mocksa : Muemo3uHa, 2013. - 287 c.

4. AnreOpa u Havaia MaTeMatudeckoro ananmsa. 11 xmacc : B 2 4. Y. 2. : 3agaynuk amns
yuammxcst 001eo0pa3oBaTeNbHbIX yUpekaeHni (nmpoduibHblii ypoBeHs) / Mopakosuu A.
I'., pen. - 7-e u3x., crep. - Mocksa : MHemo3uHa, 2013. - 264 c.

HAYAJIA

1. Anrebpa m Hadana maremarmdeckoro aHammsa. 10 kmace : B 2 u. Y. 1. : YuyeOnuk mis
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MATEMATHUYECKOI'O
AHAJIN3A

yuammxcst 0o0meoOpa3oBaTebHbIX  yupexaeHuil (npodwnbHblid  ypoBens) /  A. T
Mopnkosuy, I1. B. Cemenos. - 10-e u3n., crep. - MockBa : Maemo3uHa, 2013. - 424 c.: uin.

2. Anrebpa m Hayana mMaTeMaThdeckoro aHammsa. 10 kmace : B 2 4. Y. 2. : 3amaynuk s
ygamuxcs o0meo0pa3oBaTeNbHBIX YIPSKACHNH (MPpOQIIIBHBINH ypoBeHb) / MopakoBud A.
I'., pen. - 10-e u3n., cTep. - Mocksa : Muemo3suHa, 2013. - 343 c.

3. Anrebpa n Haganma MaTeMarudeckoro aHanmms3a. 11 kmace : B 2 4. Y. 1. : YyeOHUK s
ydamuxcs 00meoOpa3oBaTeNbHEIX — yupexneHuid (mpodmiubHBI  ypoBeHp) / A. T
Mopnkosuy, I1. B. CemenoB. - 7-e u3f., crep. - Mocksa : Muemo3una, 2013. - 287 c.

4. AnreOpa u Hauana MatemMaTtuieckoro anamusza. 11 xmacc : B 2 u. U. 2. : 3agaunuk mus
ydammxcs 0011e00pa30BaTeNIbHBIX YUPSKACHUN (MPpOoQMIBHBINA YpoBeHb) / MopakoBud A.
I'., pen. - 7-e u3n., crep. - Mocksa : MHeMo3uHa, 2013. - 264 c.

YPABHEHUIA U
HEPABEHCTBA

1. Anrebpa u Hadaja maremaTmyeckoro aHammsa. 10 kmacc : B 2 4. Y. 1. : VueOHuk s
ydammxcs 00Ieo0pa3oBaTeNbHBIX — yupexaeHuid (mpoduibHeii  ypoBeHp) / A. T.
Mopnkosuy, I1. B. Cemenos. - 10-e uzna., crep. - MockBa : MuemosuHa, 2013. - 424 c.: uin.

2. Anrebpa m Havdama mMaTeMaTndeckoro ananmsa. 10 xmacc : B 2 u. Y. 2. : 3agayHuk mms
ydamuxcs o0meo0pa3oBaTebHBIX YIPSKACHUH (MpOQIIIBHBIN ypoBeHb) / Mopakosud A.
I'., pen. - 10-e u3n., cTep. - Mocksa : Muemo3suHa, 2013. - 343 c.

3. Anrebpa n Hagama MaTeMarudeckoro aHaimms3a. 11 kmace : B 2 4. Y. 1. : YuebHuk mus
ydamuxcs 00meoOpa3oBaTeNbHEIX — yupexkaeHuid (mpodmibHb  ypoBeHp) / A. T
Mopuakosuy, I1. B. CemeHoB. - 7-e u3a., crep. - Mocksa : Muemo3uHa, 2013. - 287 c.

4. Anrebpa u Havana MaTeMaThdeckoro ananmsa. 11 wmacc : B 2 4. Y. 2. : 3agaunuk ams
yuammxcsi 001eo0pa3oBaTeNbHbIX yUpekaeHui (mpoduibHbil ypoBeHb) /| MopakoBuu A.
I'., pex. - 7-e u3a., crep. - Mocksa : MHeMo3uHa, 2013. - 264 c.

KOMBUHATOPUKA,
CTATUCTHUKA U TEOPUS
BEPOSITHOCTEU

1. Anrebpa u Hadajga marematudeckoro aHammsa. 10 kmace : B 2 u. Y. 1. : YueOHuK mis
yualmxcs 00Ieo0pa3oBaTeNbHbIX  yupexaeHuid (mpoduibHbii  ypoBeH) / A. T.
Mopnaxosuy, I1. B. Cemenos. - 10-e uzn., crep. - MockBa : MHemo3uHa, 2013. - 424 c.: uin.

2. Anrebpa m Hayama mMaTeMaTHueckoro aHammsa. 10 kmace : B 2 4. Y. 2. : Bamaynuk s
ydamuxcs 00meo0pa3oBaTeNbHBIX YIPSKACHUH (MPOQIIIBHBINA YpoBeHb) / MopakoBud A.
I'.,, pen. - 10-e u3n., crep. - Mocksa : Muemo3uHa, 2013. - 343 c.

3. Anrebpa n Haganma MaTeMatrudeckoro aHamms3a. 11 kmace : B 2 4. Y. 1. : YyeOHUK s
ydamuxcs 00meoOpa3oBaTeNbHEIX — yupexaeHuid (mpopumsHBI ypoBeHb) / A. T
Mopnkosuy, I1. B. CemeHoB. - 7-e u3a., crep. - Mocksa : Muemo3uHa, 2013. - 287 c.

4. Anrebpa u Hauana MaTeMaTHdeckoro ananmsa. 11 wmacc : B 2 4. Y. 2. : 3agaunuk ams
y4damuxcs o0mmeo0pa30BaTeNbHBIX YUpekAeHUI (IpoguibHBI ypoBeHb) / Mopakosuy A.
I'., pex. - 7-e m3a., crep. - Mocksa : MHemo3uHa, 2013. - 264 c.

I'EOMETPUA

MatemMaTnka: anrebpa 1 Hauana MaTeMaTHYeCKOTo aHaiu3a, reomerpus. I'eomerpus : 10-11
KJIacChl : y4eOHMK 1u1s 0011e00pa3oBaTeIbHBIX OpraHu3alyii : 6a3. u yriy0i1. ypoBHH /
Aranacan JI. C., byry3os B. @., Kagomres C. b. u ap. - M. : IIpocsemenne, 2017.- 255
ctp.- MI'Y-mxozne. @I'OC). - ISBN: 978-5-09-037761-4

KpOMC MNEPCUYHUCICHHBIX HCTOYHUKOB CTYACHT MOZKCT BOCIIOJIB30BATbHCA ITIOMCKOBBIMHA

cuctemMamu cetu IHTEpHET 1Mo TeMe caMOCTOSITENHbHON PabOTHI.

JI71st ocBOEHMS TaHHOM AMCLMILIMHBI U BBIIIOJHEHUS TPElyCMOTPEHHBIX yueOHOU

IporpaMMoi Kypca 3aJIaHHi 10 caMOCTOSATEILHON paboTe CTYACHT MOXKET UCIIOIb30BaTh

cienyrolee ydeOHO-MEeTOInYECKoe 0OecrieueHue:

-METOIMYECKUE PEKOMEHIALIMHU MTPENoAaBaTeNsl K CAMOCTOSTEIbHOU paboTe.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'U

I[JIH pcan3aniui KOMIICTCHTHOCTHOTO IIOJAXOJa MpCAyCMAaTpUBACTCA HMCIIOJIB30BAHUC B

y4eOHOM TIpoIlecCCe AaKTHUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEACHHUS AayIUTOPHBIX U

BHCAYIHUTOPHEBIX 3aHITHM C O EIbIO (bOpMI/IpOBaHI/ISI M pa3sBUTHUA HpO(l)GCCI/IOHaJ'IBHBIX HaBBbIKOB

o0yJaromuxcsl.
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B yuebGHOM mporiecce Hapsay C TPAAWIMOHHBIMH OO0pa30BAaTEIBHBIMH TEXHOJIOTHSIMU

HCIIOJIB3YIOTCA KOMIIBIOTCPHOC TCCTUPOBAHUC, TCMATUYCCKHUC IIPC3CHTAIINHN, WHTCPAKTHUBHLIC

TCXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTUH NPU NPOBEACHUM JICKINH

Wzydgaemblie pa3nesns! (TEMBI)
JHUCLATUTHHBL

TexHoMOTHN, TPUMEHSAEMbIE TIPU
MPOBEICHUHN JIEKIIHOHHBIX 3aHATUI

Kom-Bo yacos

AJITEBPA TexHonorust pa3BUBaIOLIEro 00yUeHHUs
AynuoBu3yanbHble TEXHOJIOTHU 6 (2%)

OCHOBBI TPUTOHOMETPUM TexHONOTHS Pa3BUBAIOIIETO O0YUCHUS 8 (4%)
AynroBH3yalIbHbIE TEXHOJIOTHH

®YHKILUN MX CBOMCTBA U TexHOTOTHA Pa3BUBAIOIIETO O0YICHUS 18 (10%)

I'PAOUKU AyanoBu3yaabHble TEXHOJIOTHH

HAYAJIA TexHONOTHA Pa3BUBAIOIIETO O0YICHUS

MATEMATHUYECKOI'O AyanoBu3yaabHble TEXHOJIOTHH 18 (8%)

AHAJIM3A

YPABHEHUA 1 TexHONOTHA Pa3BUBAIOIIETO 00YICHU 8 (4%)

HEPABEHCTBA AyanoBu3yaabHble TEXHOJIOTHH

KOMBUHATOPUKA, TexHOTOTHS Pa3BUBAIOIIETO O0YUCHUS

CTATUCTHUKA U TEOPUA AynnoBu3yanbHbIe TEXHOJIOTHU 14 (8%)

BEPOSITHOCTEN

I'EOMETPUA TexHonorus pa3BUBaIOLIEro 00yUSHHUS 44 (20%)
AynnoBu3yanbHbIe TEXHOJIOTHU

Bceero 116 (56%)

3.2.00pa3oBaTe/IbHbIC TEXHOJOTMHU NPH NMPOBEACHUM NMPAKTHYECKHUX 3aHATHI

(1abopaTopHbIX padoT)

Wzydaemblie pa3nens (TEMBbI)
JHUCLMTUTHHBI

TexHonoruu, IpUMeHsEMbIE IPU
MMPOBEACHUM MMPAKTUICCKUX U
71a00paTOPHBIX 3aHATHH

Koi-Bo yacos

AJITEBPA TexHONOTHA MTPOOIEMHOTO 00YICHUS
TexHosorus paboThl B MaJIbIX TPYyIIIax 6 (2%)
OCHOBbBI TPUTOHOMETPUN TexHONOTHS MTPOOIEMHOTO 00YICHUS 12 (8%)
Texuosorus paboThl B MaJIbIX TPyIIIax
®YHKILUN NX CBOMCTBA U TexHONOTHS MTPOOIEMHOTO 00YICHUS 18 (10%)
I'PAOUKHU TexHONOTHS PabOTHI B MAIIBIX TPYIIIaX
HAYAJIA TexHONOTHS MTPOOIEMHOTO 00YICHUS
MATEMATHUYECKOI'O TexHONOTHSA PabOTHI B MAITBIX TPYIIIAX 18 (8%)
AHAJIM3A
YPABHEHUA U TexHONOTHA MTPOOIEMHOTO 00YICHUS 10 (4%)
HEPABEHCTBA TexHonorust paboThl B MaJIbIX IpyMax
KOMBHHATOPUKA, TexHomoTHA MPOOIEMHOTO 00yIEHUS
CTATUCTUKA U TEOPUA TexHonorust paboThl B MaJIbIX TPyIax 10 (8%)
BEPOSITHOCTEN
IT'EOMETPUA TexHomorus MPoOIEMHOTO 00yUEHUS 44 (20%)
TexHonOTHS pabOTHI B MAJIBIX TPYHIIAX
Bcero 118 (60%)
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4. YCJIOBUS PEAJIM3AIIUU ITIPOT'PAMMBI YUEBHOM JTACHUAITNTHBI

4.1. MaTepuajibHO-TeXHMYECKas1 0a3a, He0OX0aMMAas 1JI51 OCYIIeCTBJICHUS

06p330BaTeﬂbHOFO nponmecca mo TMCuMnJauHe

Peanuzarust yueOHON JUCHUILIUHBI OCYIIECTBISETCS B CIEIUATBLHO 000PY/I0BAHHOM
KaOuHeTe MaTeMaTH4YeCKUX JUCIUTUINH
O6opynoBanue yueOHOro KaOMHETa MaTEMAaTUUYECKUX TUCIIUIUINH:

— MYJIbTUMEIUANIPOEKTOD,

— KOMIIBIOTED,

— DJKpaH,

— JI0CKa MeJoBas,

— yuecOHas MeOenb,

— HaIISJIHBIC IOCOOMS,

— y4eOHO-MEeTOIUYECKHUE MaTepHallbl,

— TEOMETPHYECKHE MOJIEIH,

— crnenuanbHas IuTeparypa,

- BbIXOJ B MHTEpHET

4.2. IlepeyeHb HEOOXOAMMOTI0 POTrPAMMHOI0 00ecrneYeHust

1. 7-zip apxuBarop; (nuueH3us Ha aHri. http://www.7-zip.org/license.txt)
2. Adobe Acrobat Reader mpocMoTpiiuk (aitsios ; (JIUTEH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player —rpaduueckuii penaktop; (JUIEH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache OpenOffice — opucHbIil makeT; (TULIEH3US -
http://www.openoffice.org/license.html)
5. FreeCommander - npoBOAHUK; (JIULEH3US -
https://freecommander.com/ru/%d0%bb%d0%b8%d 1% 86 %d0%b5 % d0%bd %d0%b7%d0%b8
%d1%38f/)
6. Google Chrome — Opay3ep; (JIuLeH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. LibreOffice — oducHbIi makeT (B CBOOOIHOM JIOCTYTIE);

8. Mozilla Firefox - Opay3ep.(nuuen3us - https://www.mozilla.org/en-US/MPL/2.0/
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https://freecommander.com/ru/лицензия/
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5. MIEPEYEHb OCHOBHOM U I[QHOJIHI/ITE.JII)HOFI YUYEBHOH
JUTEPATYPBI, HEOBXOJIUMOM JJ1s1 OCBOEHUS JUCLUIIJIAHBI

5.1 OcHoBHas JUTEpaTypa

1. Anrebpa u Havama maremaTudeckoro anammsa. 10 kmacc : B 2 u. Y. 1. : YueGHuK ais
yJammxcs 001eo0pa3oBaTeNbHbIX YupexaeHuil (mpodunasHbiil ypoBenb) / A. I'. Mopakosuy,
I1. B. Cemenos. - 10-e u3n., crep. - MockBa : MuemosuHa, 2013. - 424 c.: ui.

2. Anrebpa u Hadajma Marematudeckoro ananusa. 10 kmacc : B 2 4. Y. 2. : BagayHuk s
ydamuxcsi 0011eo0pa3oBaTeabHbIX yUpekaeHui (nmpoduiibHblil ypoenb) / Mopakosuu A. T,
pen. - 10-e uzx., crep. - Mocka : Muemo3suna, 2013. - 343 c.

3. AnrebGpa u Hauyana MareMmarnueckoro anammza. 11 kmacc : B 2 u. Y. 1. : YueOuuk nms
yuanmxcs o0meo0pazoBarenbHbIX yupexaeHuil (nmpodunbHelii ypoens) / A. I'. MopakoBud,
I1. B. CemeHos. - 7-e u3pn., crep. - MockBa : Muemo3uHna, 2013. - 287 c.

4. Anrebpa u Hadajga MareMarmdeckoro aHaiamsa. 11 kmacc : B 2 4. Y. 2. : 3agayHuk s
yyamuxcsi 0011e00pa3oBaTeabHbIX yupekaeHui (nmpoduibHblii yposenb) / Mopakosuu A. T,
pen. - 7-e u3n., crep. - Mocksa : Muemo3suna, 2013. - 264 c.

5.Marematuka: anreOpa 1 Hadajla MaTeMaTHIECKOT0 aHanu3a, reomeTpus. ['eomerpus : 10-11
KJIacChl : y4eOHUK s 00I1e00pa3oBaTeNbHbIX OpraHu3aluili : 0a30BbIM W YriyOJE€HHBIH
ypoBuu / Atanacsia JI. C., bByry3oB B. @., Kagomuer C. b. u np. - M. : IIpocBemienue, 2017.-
255 crp.- (MI'Y-mkone. ®I'OC). - ISBN: 978-5-09-037761-4

5.2 /lonosiHUTe/IbHASA JIUTEPATYypa

1. VYmakos, B.K. JloBy3oBckas wmareMatuka. AnreOpa : ydeOHOe mocoOue IS
crapmekiaaccHukoB / B.K. Ymakos. - M. : U3narensckuii nom «/emo», 2014. - 449 c. : un. -
bu6bn. B ku. - ISBN 978-5-7749-0681-9 ; To xe [Onexkrponnsiii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=444298

2. IleBammuuna, O.4. Havama wmaTemaTHyeckoro aHamm3a : ydeOHoe mocooue /
O.4. llleBanauna, E.B. CrpenkoBa. - ExatepunOypr : H3garenascTBo  YpanabCcKoro
yauBepcurera, 2014. - 100 c. - bubaumorp. B kH. - ISBN 978-5-7996-1191-0 ; To xe
[Qnekrponsslii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=276483

3. BopobbeB, B.B. Ilpaktukym mno moaroroBke k EI'D mo maremaruke /3amaun Cl/:
[Ipaktnueckue pexkomenmanuu s ydammuxcs 10-11 kmaccoB (TecThl) : MpaKTHYECKHE

pexomenaanuu / B.B. BopoObeB. - M. : [lupekr-Menua, 2014. - 87 c. - ISBN 978-5-4458-
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8110-0 ; To xe [D5eKTpOHHBIN pecypcl]. - URL:
//biblioclub.ru/index.php?page=book&id=233361

4. Illenna, I'.B. Teopus u mpakTuka pelieHHs 3ajgad 1o aiaredpe : yueOHoe mocobdue /
I'.B. lllenna. - M. : IIpomereir, 2015. - 100 c. - ISBN 978-5-9905886-4-6 ; To xe
[DnexTponnsiii pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=426719

5. OcHoBsl TeomeTpun : yaeOHoe nmocooue / A.C. bopcsikos, B.B. Tkau, B.A. JlomymaHnckui,
C.B. MakeeB. - Boponex : BopoHexckuil rocyaapCTBEHHBI YHHUBEPCUTET HH)KEHEPHBIX
texHosorui, 2013. - 100 c. : un. - ISBN 978-5-89448-999-5 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=255930

6. Bunorpamoa, A.B. VYcTHble ymnpaxxHEeHUS MO CTepeoMEeTpUd : y4yeOHoe mnocodue /
A.B. Bunorpanosa. - M. : IIpomereit, 2014. - 130 c. : Ta6n., wi. - bubauorp. B kH. - ISBN
978-5-9905886-7-7 ; To xKe [DneKTpOHHBIN pecypcl]. - URL:
//biblioclub.ru/index.php?page=book&id=437337

7. BopoObeB, B.B. O0yuaromniye TecTbl MO T€OMETPHUH: JJis KaueCTBEHHOM IMOATOTOBKH K
sk3ameHaMm oOyuaromumes 9-11 kmaccos : mocobue / B.B. BopoObes. - M. : lupekr-Menua,
2014. - 98 c. - ISBN 978-5-4458-8109-4 ; To xe [Onexrponnslii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=233360

5.3 [lepuoagnueckue U3IAHUA

1. Bectnuk MockoBckoro YuuBepcutera. Cepusi 1. Marematuka. Mexanuka. - URL:
http://biblioclub.ru/index.php?page=journal_red&;jid=344860

2. KBaHT : [HOMHOTEKCTOBBIM apxuB HomepoB 3a mnepuoxa: 1970-2010 rr.]. - URL:
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http://biblioclub.ru/index.php?page=journal_red&;jid=253041

5.4. IlepeueHb pecypcoB HHGOPMALMOHHO-KOMMYHHKAIIMOHHOM ceTH « AHTEpHET),
HEeO00XO0AMMBIX IJIfl 0CBOEHUS THCIUIINHBI
1. OBbC «Yuusepcurerckas oubmmoreka ONLINE» : caiit. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.
2. ObC MU3patensctBa «Jlanby : caiit. - URL: http://e.lanbook.com.
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3. OBC «lOpaitt» : [paznen « BAILIA ITOAIUCKA: ®ununan Kyol'Y (r. CnaBsiHck-Ha-
Ky6anm)] : caiit. - URL: https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-
37D3A9E6DBFB.

4. Hayunas anektponnas 6ubnuoteka «eLibrary.ru» : caiit. — URL:
http://elibrary.ru/defaultx.asp.

5. bassl nannbix komnanuu «Mct Boioy» [paznen: [lepuonnyeckue uznanus (Ha pyccKoM
s3bike)| : caiit. — URL: http://dlib.eastview.com.

6. ®enepanbHas uHGopMalmoHHas cucteMa «EnnHoe okHO JocTyna K
oOpasoBaTenbHBIM pecypcam» : caiiT. — URL: http://window.edu.ru.

7. ®enepanbHbIM HEHTP HH(DOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP) : caiir.
- URL: http://fcior.edu.ru .

8. Enunas xomnexuus qudpoBbix 00pa3oBaTebHbIX pecypcos : caidT. — URL:
http://school-collection.edu.ru.

9. Od¢uuunanbHbli HHTEPHET-NIOPTAN MpaBoBoM HH(popmanuu. ['ocynapcTBeHHas cuctema
npaBoBoii nHdopmarmu : caiit. — URL: http://publication.pravo.gov.ru/.

10. OuuukioneanyM : Dunuknoneann. Cnosapu. CnpaBounuku // 9bC

«YHnuepcurerckasa 6ubnuoreka ONLINE : caiit. — URL: http://enc.biblioclub.ru/.
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6. METOANYECKHUE YKA3AHUSA OBYUYAIOIIIUMCS 1TO OCBOEHUIO
JAUCHHUITJINHBI

JucuuruinHa HaneneHa Ha (OopMHUpOBaHUE OOIIEYYeOHBIX KOMIIETEHIUH, TAKUX Kak
CIIOCOOHOCTh JIEMOHCTpPAIMUA OOIICHAYYHBIX 0a30BBIX 3HAHUN MAaTEMAaTUKH, TOHHUMAaHHE
OCHOBHBIX (DaKTOB, KOHILICTIIIUNA, TPUHIIUIIOB U TEOPUN MaTEeMaTHKH.

OOyueHHe CTYACHTOB OCYIICCTBISICTCS IO TPAAUIMOHHOW TEXHOJOTUU (JIEKIIUH,
MPAKTUKN) C BKIIIOYEHUEM MHHOBAIIMOHHBIX JIEMEHTOB.

C TOUYKM 3pEHHS WCIOJNB3YEMbIX METOAOB JIEKIIMU TMOAPA3JEISIOTCS CIEeIYIOUIM
oOpazoMm: WH(OPMALMOHHO-OOBSICHUTENbHAS JICKIUS, MOBECTBOBATEIbHAsA, JIEKIUs-Oecena,
npoOsieMHast IEKIUS U T. [I.

YCcTHOE M3N0KEHHE Y4eOHOro Marepuaia Ha JIGKIUW JOHKHO KOHCTIEKTHPOBATHCA.
CnymaTe JISKIIUI0 HY)KHO yMeTb — TOJJEPKMBAaTh CBOE BHUMAaHUE, MOHATh U 3alIOMHUTH
VCIIBIIIIAHHOE, YJIOBHUTH IMay3bl. B mporiecce HM3IIOKEHHS MPENoaaBaTesieM JICKIUU CTYIACHT
JIOJDKEH BBIICHUTH BCE HEIMOHSTHBIE BOMPOCHI. 3alMChIBaTh COJEP)KaHUE JIEKIUU HYKHO
00s13aTeNIbHO — 3alKCH MOMOTAIOT MOJJIEP)KUBAaTh BHUMAHUE, CIIOCOOCTBYIOT MOHUMAHUIO U
3aIIOMUHAHUIO YCIBIIIIAHHOTO, MIPUBOIUT 3HAHUE B CHCTEMY, CIYXKaT OMOPOH JJIs TIepexojia K
60Jee r1Iy0OKOMY CaMOCTOSATEIFHOMY U3YUCHHIO TIPEeIMETa.

MeToaudeckue peKOMEHIAIUN TT0 KOHCIIEKTHPOBAHUIO JICKITUH:

— 3amuCh JIOJDKHA OBITh CHUCTEMHOMW, MPEJCTaBIATh COOOW COKpAIIEHHBIM BapuaHT
Jeknuu npenogaBatens. HeoOxoaumo ciymaTh, 00yMbIBaTh ¥ 3alTUCHIBATH OJHOBPEMEHHO;

— 3aIuCh BEJETCS 0OYEHBb OBICTPO, YETKO, IO BO3MOKHOCTH KOPOTKUMHU BBIPAKECHUSIMH,

— HE TpeKpaias CiIymaTh MpernojaBaTelis, HY)KHO 3allUChIBaTh TO, YTO HEOOXOJUMO
ycBouTh. Henb3si 3amuchiBaTh cpa3y K€ BBICKA3aHHYIO MBICIb TpETNojaBaTelis, CieayeT e
MOHATH M TOCJE JTOTO KPaTKO 3amucaTh CBOMMH CIIOBAaMH WJIM CIIOBAMHU MPETOaBaTEsl.
BaxHo, 4TOOBI B HEM HE ObLT IOTEPSTH OCHOBHOM CMBICI CKA3aHHOTO;

—MMEHA, 1aThl, Ha3BaHUS, BBIBOJIbI, OTIPE/ICIICHHS 3aITUCHIBAIOTCS] TOUHO,

—clieflyeT oOpaTHTh BHUMaHHE Ha OQOpPMIICHWE 3amucu JeKiuu. s Kakaoro
npenMeTa 3aBOAUTCA 00mas terpaib. OTIMYHBIM OT OCTAJIBHOTO IIBETA CIEAYET BBIIEISATH
OTJICIbHBIC MBICIIA U 3aT0JIOBKH, COKpAIaTh OTJEIbHBIC CII0BA M MPEIIOKEHUS, UCTIOIb30BaTh
YCJIOBHBIC 3HaKH, OYKBBI JATHHCKOTO M I'PEYECKOT0 an(aBUTOB, a TAKIKE HEKOTOPBIC MPUEMBI

CTEHOTPaUIEeCKOr0 COKPAIICHHSI CIIOB.
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[IpakTrueckue 3aHATUSA 110 AUCHUIUIMHE «MaTemMaTuKa» MpOBOASTCS M0 CXEME:

— YCTHBIW OIIPOC 10 TEOPHUH B HAYaJIe 3aHATHUS;

— paboTta B rpyIax Mo pa3pelieHNI0 pa3InyHbIX CUTYaAIlUN 110 TEME 3aHITHUS;

— pCIIEeHHE MPAKTUYECKUX 3a/1au;

— UWHIUBUJyaJbHBIE 3aJaHUA JJIS1 HOATOTOBKU K IPAKTUYECKUM 3aHITHUSM.

[lenp mpakKTUYECKOTO 3aHATUS - HAYUYUTh CTYJIEHTOB MPUMEHSITh TEOPETUUCCKUE 3HAHUS
IIPU PELICHUH NMPAKTUYECKUX 3a/1a4 HA OCHOBE PEAJIbHBIX JAHHBIX.

Ha npaktrueckux 3aHATHSX MPE00IaIat0T CIEAYIOIMINE METOIbI:

BepOaibHbIe (MPe0dIIaiatoIMM METOI0M JTOJKHO OBITh O0OBSICHEHHUE);
MpaKkTUYecKue (MMCbMEHHbBIE 31aHUs, TPYNIIOBbIE 3a/IaHUs U T. I1.).

BaxapIM Uisi CTyAeHTa SIBISETCS yMEHHE PalMOHAIBbHO MOA0UpaTh HEOOXOIUMYIO
yueOHyto nmureparypy. OCHOBHBIMU JTUTEPATYPHBIMU UCTOYHUKAMU SIBIISTFOTCSI:

— 6ubnmoreunsie houasl punnana Kyol'Y;

— DJICKTPOHHAs OMOIMOTEYHAsl CUCTeMa « Y HUBEPCUTETCKasi OMOIMOTEKa OH-JTaliH»;

— 3NIeKTpoHHas OnbnunoreyHas cucrema M3narenscTBa «JIauby.

[Touck xHUT B OMOIMOTEKE HEOOXOAMMO HAYUHATH C U3YUYEHHUS MPEIMETHOTO KaTajiora
U CO3/1aHUS CIOUCKAa KHUT, MOCOOMH, METOAMYECKHX MaTepuajoB I0 TeMe H3Y4YCHHs.
[IpocMOTp KHUTM HAYMHAETCS C TUTYJIBHOIO JIMCTA, CIAEAYIOIIEro rnocie oonoxku. Ha HéM
OOBIYHO TIOMEIIAIOTCS BCE OCHOBHBIE JAaHHBIC, XapaKTEPU3YIONIUE KHUTY: Ha3BaHUE, aBTOD,
BBIXOJIHBbIC JTaHHBIC, MAHHBIE O TMepeu3gaHuu u T.a1. Ha obopore TUTYNBHOTrO JUCTa HaéTcs
aHHOTaIMs, B KOTOPOW YKa3bIBaeTCsl TEMaTWKa BOIPOCOB, OCBEIIEHHBIX B KHHTE,
ONpEIeIISIETCSl KPYyr 4YWTaTeNe, HA KOTOPBIM OHA paccyMTaHa. boJIbIIOE 3HAYEHUE HUMEET
MPEAUCIIOBUE KHUTH, KOTOPOE 3HAKOMUT YUTATENs C JIMYHOCTHIO aBTOpA, UCTOPUEH CO3TaHUS
KHWUTH, PacKpbIBaeT conepkanue. [IpounB mpeaucnoBue M MoaydyuB o0IIee MpeIcTaBIeHUuEe O
KHUTE, CclieflyeT o0paTutbcs K oriaBieHuto. OriapieHue KHUTH 3HAKOMUT 00y4yaeMoro ¢
COJICPKAHUEM U JIOTUYECKON CTPYKTYpOHl KHHTH, TO3BOJSIET BBIOpAaTh HYKHBIN MaTepuas
JUIsl u3ydeHusa. [0 u31aHusl KHUTU MO3BOJISIET CYAUTh O HOBU3HE Marepuana. Yem warie
KHUTa W30aéTcsa, TeM  OOJbIIYI0 IIEHHOCTh OHAa MPEACTaBIsIeT. B KHUTE MOTYT OBITh
MIPpUMEUaHUsl, KOTOPBIE COJEPXKAT pa3IMYHble JOMOJHUTENbHbIE cBeleHHs. OHU MeyaTarTCs
BHE OCHOBHOTO TEKCTa M Pa3bACHSIOT OTIEIbHBIE BOMpOCHL. [IpeameTHrie U andaBUTHBIC
yKa3aTeau 3HauYUTEIbHO 00JIer4atoT MOBTOPEHUE M3JIOKEHHOTO B KHUTE MaTepuana. B koHue

KHUTH MOXCT pacrojaratbCsa BCIIOMOTaTEeJIbHBIMN Marcpual. K HEMY OOBIYHO OTHOCSTCS
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VHCTPYKLHWH, NPUIIOKEHUSA, CXEMBI, CUTYallHOHHBIE 3a/1a4d, BOIIPOCHI IJIsI CAMOKOHTPOJIA U
T.J. JUis mydiuero npejacTaBieHus U 3allOMHUHAHUS MaTepuana 1elecoo0pa3Ho BECTH
3aIMCU U KOHCIIEKTHI Pa3JINYHOTO CONEPKAHHUS, & UIMEHHO:

— IIOMETKH, 3aMEYaHHUs, BBIJCIICHNE TJIABHOI'O;

— IUIaH, TE3UCHI, BBIITUCKH, LIUTATHI;

— KOHCIIEKT, paboyast 3anuch, pedepar, J0KIad, JEKIUs U T. 1.

Yurarh y4yeOHMK HEOOXOJUMO BIYMYHMBO, BHHUMATEIbHO, HE TMPOMYCKas TEKCTa,
CTapasiCh MOHATHh KaxaAyl (paszy, OIHOBPEMEHHO pa30upas HpPUMEpBI, CXEMbl, TaOJIUIBI,
pPUCYHKHU, NpuBEAEHHBbIE B yuyeOHMKe. OIHHMM W3 BaKHEHIIMX CPEICTB, CIIOCOOCTBYIOIUX
3aKpEIUICHUIO 3HAHWM, SIBISETCA KpaTKas 3alKCh IPOYMTAHHOIO MaTepuajga — COCTAaBJICHUE
KOHCIeKkTa. KOHCIEKT — 3TO KpaTKoe CBA3HOE M3JI0KEHHUE COJIEP>KAaHUS TeMbl, ydeOHUKA WU
€ero yacTtv, 0e3 MoApoOHOCTEH U BTOpOCTENEHHbIX JAeranedl. [lo cBoel cTpykType u
MOCTIEI0BAaTEIbHOCTU KOHCIIEKT JIOJIKEH COOTBETCTBOBATH IIaHy yueOHMKa. [loaTomMy BaxkHO
CHayaJla COCTaBUTH ILJIAH, a IOTOM MHCaTh KOHCIEKT B BHJIE OTBETA Ha BONPOCHI IU1aHa. Eciu
yuyeOHHMK pa3ienéH Ha HeOONbIIMEe O3arjaBiICHHbIE YacTH, TO 3aroJIOBKM MOXKHO
paccMaTpuBaTh Kak IyHKTHI IUIAHA, @ U3 TEKCTAa KAKJOW YacTH CIIELyeT 3alucaTbh T€ MBICIIH,
KOTOpBIE PACKpBIBAIOT CMBICI 3arojoBKa. TpeOoBaHuUs K KOHCIIEKTY:

— KPaTKOCTb, CXKATOCTb, LIEI€CO00Pa3HOCTh KaXKJ0T0 3aIMChIBAEMOTO CIIOBA;

— COZIEpPKATEIIbHOCTh 3alKMCH- 3alIMChIBAEMbIE MBICTH ClIeyeT (OPMYIHPOBATH KPATKO,
HO 6e3 ymepba ans cMbicia. O0bEM KOHCIEKTa, Kak MPaBUJIO, MEHbIIIE U3y4aeMOro TeKCTa B
7-15 pas;

—KOHCTIEKT MOKET OBITh KaK MPOCTBIM, TaK U CIOKHBIM IO CTPYKTYpPE — 3TO 3aBUCHUT OT
COZIEpKaHUs KHUTH U LIEIH €€ U3y4YCHMUS.

Meroanueckne peKOMEHIalluK 110 KOHCIIEKTUPOBAHUIO:

— IpeXJe 4YeM HayaTb COCTaBIIATb KOHCIIEKT, HYKHO O3HAKOMUTHCS C KHUIOM,
IIPOYNTATH €€ CHaYasa O KOHIIA, OHITh IPOYNTAHHOE;

— Ha OOJIOKKE TEeTpaJM 3alMCHIBAIOTCS HA3BaHWE KOHCIEKTHPYEMON KHUTH M HMS
aBTOpPA, COCTABIIAETCS IUIAH KOHCIIEKTUPYEMOTI'O TECTA;

— 3aIMCH JIy4llle JIeNaTh MPU MPOYTECHUH HE OJHOTO-/IBYX a03alleB, a I1eyoro maparpada
WJIM TJIaBBL;

— KOHCTIEKTUPOBAHUE BEJIETCS HE C LIEJIbI0 UMETh ONpeAesIEHHBIN 3anucH, a 1id 6olee

IMMOJIHOTO OBJIAJICHHUA COACPIKAHHUEM HN3YyHAaCMOI'O TCKCTA, MO3TOMY B 3alHCAX OTMEYACTCA H
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BBIJIEJISIETCSA BCE TO HOBOE, HHTEPECHOE U HY)KHOE, YTO OCOOCHHO MPUBJIEKIO BHUMAHHE;

— TMocie TOoro, Kak cJejlaHa 3aluch CcoJAep)kaHusi mnaparpada, TIJIaBbl, CIeayeT
NepeunTaTh €€, 3aTeM CHOBA 00paThCs K TEKCTY M MPOBEPUTH ce0sl, MPABUIIBHO JIH U3JI0KEHO
COJIEp/KaHue.

TexHHUKa KOHCTIEKTUPOBAHUSA:

— KOHCIIEKTUPYS KHUTY O0JIb1IOr0 00BEMa, 3a1UCh CIIEyeT BECTH B 0011l TeTpaiy;

— Ha KaXJOW CTpPaHMLE CJIeBa OCTaB/LIIOT MOJA IMpHHON 25-30 MM Ui 3anucu
KOPOTKHX I10/13ar0JIOBKOB, KPaTKMX 3aMEUYaHUl, BOIIPOCOB;

— Ka)/1asi CTAHULIA TETPAIN HyMEPYETCS;

— N7 TOBBIUIEHUS YWTAEMOCTH 3allMCH OCTAaBJISIIOT MHTEPBAJIbl MEXAY CTPOKaMH,
a03a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKH;

— IPU KOHCIIEKTUPOBAHUU LIUPOKO HCIOJIb3YIOT Pa3IMYHbIE COKPAIICHHS M YCIOBHbBIE
3HaKM, HO He B ymep0 CMbICIYy 3amucaHHoOro. PekoMeHayeTcss  NPUMEHSTH
o0IIeyIOTPEOUTENbHBIE  COKpALEHMs, HampuMmep: M.0. — MOXeT ObITb; TIoC. —
rOCyJIapCTBEHHBIN; 1.0. — JOJDKHO OBITH U T.1.

— HE clIeyeT COKpalllaTh UMEHA U Ha3BaHUs, KPOME OYEHb YaCTO ITOBTOPSIOIINXCS;

— B KOHCIEKT€ HE€ JOJKHO OBITh MEXaHWYECKOTO IEepenuchiBaHUS TeKcTa 0e3
IIPOJYMBIBaHHUS €r0 COAECPHKAHUSA U CMBICIOBOIO aHAJIM3A.

CamocTodarenpHass paboTa CTYACHTOB SBJIAETCA BakHeWmed ¢opMoil y4yeOHO-
no3HaBaTeabHOro mnpouecca. OCHOBHas 1Le€Jb CaMOCTOSTEIbHOW paboThl CTyIEHTa Mpu
M3YYEHHUH JTUCUUILIMHBI — 3aKPENUTh TEOPETHUECKUE 3HAHUS, TIOJYUYEHHBIE B X0/ JIEKIIUOHHBIX
3aHATHUH, a TaKke cOpMHUPOBATH MPAKTUUECKHE HABBIKU MOJATOTOBKU B 00JIACTH MaTEMAaTHKH.

CamocTosTenpHas pa60Ta CTyACHTa B IIPOLHECCC OCBOCHHA MUCHHUIIIMHBI «Maremartuka»

BKJIFOYAECT:

— M3Y4YEHHE OCHOBHOM U JOTIOJTHUTEIBHOW JIMTEPATYPHI MO KYPCY;

— paboTy C ANEKTPOHHBIMHU YUYEOHBIMHU PECYPCaAMU;

— M3yYECHUE MAaTEPHAIOB IEPUOAUYECKON MeYaTH, UHTEPHET PECYPCOB;

— MOATrOTOBKY K TECTUPOBAHMUIO;

— WHIWBHUIyaJbHBIE W TPYIIOBBIE KOHCYJIBTAIIMH IO HauOoOJee CIOKHBIM
BOIIPOCAM.

Ha camocrosarensHyio paboTy cTyneHTOB OTBOauTCS 117 dacoB yuyeOHOTO BpPEMEHHU.

Havanom opranuzanuu mo00# caMoCTOSTENbHON pabOThl TOKHO OBITh IPUBUTHE HABBIKOB U
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YMEHUM IpaMOTHOU pabOThl ¢ yueOHOW M HAy4yHOH JIUTepaTypou. DTOT Mpolecc, B MEPBYIO
ouepellb, CBA3aH C HAXOXKJIEHUEM HEOOXOIUMOM IJIsi YCIENIHOTO OBJAJCHUS Y4EOHBIM
MarepuaioMm nurepaTypoid. CTyAeHT NOKEH YMETh MOJIb30BaThcsl (POHAAMHU OUOIUOTEK U
crpaBoyHO-OMOMMorpaduyeckumMu  u3gaHusiMd. CTyIEHTHl JJI1 TOJHOLIEHHOTO OCBOGHUS
y4eOHOr0 Kypca JOJDKHBI COCTaBJISITh KOHCIEKThl KaK TPU  MPOCIYIIMBAHUU  €T0
TEOPETUYECKOH (JIEKIIMOHHOW) YacTH, TaK U MPHU MOJATOTOBKE K MMPAKTUYECKUM (CEMUHAPCKUM)
3aHsaTUsIM. JKenaTenbHO, YTOOBI KOHCHEKTHI JIEKIIMM U CEMHUHApOB 3allMCHIBAINCH B
JIOTUYECKOM TMOCIEA0BATEIPHOCTH M3YyYEHUS Kypca W COJAEpXkaIUCh B OJHOM TETpaau.
Benenue koHcrekTa SIBISIETCS HEOOXOAMMBIM BHAOM Y4eOHOH nesTenbHOCTU. [ToCKONbKY
KOHCIIEKT:

— B TOJHOM O0O0BEME OIIEHMBACTCS KaK Pa3HOBHUIHOCTh MHCHMEHHOTO OTBETa Ha
M3y4aeMble BOIPOCHI;

— CIyXHT 0a30il a1 YCTHOTO OTBETa Ha CEMUHApe IO OJHOMY H3 BOIIPOCOB
paccmaTprBaeMoro IUlaHa;

— CBEJCHMS U3 KOHCIIEKTAa MOTYT BBICTYNATh B Ka4eCTBE MCTOYHMKA JIOMOJHEHUH K
OTBETaM JPYTUX CTYJCHTOB.

Opranuzanusi TEKYyIIEro KOHTPOJS 3HAHWUW, YMEHHH M HaBBIKOB OO0YyYarOIIUXCS
OCYIIECTBIIACTCS MYTEM TECTUPOBAHUSI.

@®opMOil HUTOTOBOTO KOHTPOJIS SBJISIETCS DJK3aMEH. OJK3aMEH COCTOUT U3 JBYX

TCOPCTHUUCCKUX BOIIPOCOB.
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7. OUEHOYHBIE CPE/ICTBA JJIsd KOHTPOJIA YCIIEBAEMOCTH

7.1. TaciopTt poHIA OLIEHOYHBIX CPEACTB

Ne KonTponupyemble pazaensl (TEMbl) AUCHUTUTHHBI Hamveronariite
n/m pompy pasit cn OIICHOYHOTO CPEJICTBA
| AJITEBPA 31, Y1, 01 Pecepar, mpakT. pabota,
: TECT, OIPOC
5 OCHOBBI TPUTTOHOMETPUU 31.¥2,02 Pedepar, mpakr. pabora,
’ TECT OTIPOC
3 ®YHKIUU X CBOMCTBA U TPADUKHU 32,¥3,03 Pedepar, mpakT. pabora,
: TECT, OTPOC
A HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 33.Y4,04 Pedepar, mpakT. pabora,
’ TECT OTIPOC
s YPABHEHUS 1 HEPABEHCTBA 32,¥5,05 Pedepar, mpakT. pabora,
’ TECT OIpOC
KOMBHUHATOPUKA, CTATUCTUKA 1 34,6, 06 Pedepar, IpaxT. pabora
6. | TEOPMS BEPOSITHOCTEHN par, Tpere- ’
TECT OIpoc
. T'EOMETPUS 35.¥7,07 Pedepar, npakt. paboTa,
’ TECT OIpOC

7.2 Kputepuu oueHKu

KoHTpoinp W oOnEHKAa pe3yibTaTOB OCBOEHHUS JUCLUHUIUIMHBI  OCYILECTBISETCS
MpernojaBaTesieM B MpOIecce MPOBEJIEHUs MPAKTHUUECKUX 3aHATHH, 1a00paTopHbIX padoT,
TECTHUPOBAHUA, @ TAKXKE BBIMOJIHEHUS OOYYarOIIMMUCS WHAMBHUIYAIBHBIX CaMOCTOATEIbHBIX
3a/1aHUM.

Pedepar. [IpoaykT camocToATeNnbHON pabOThI CTyIEHTa, MPEICTABISIOMUNA CcOOOU
KpaTKO€ H3JI0)KEHHE B TMCbMEHHOM BUJIE MOJIYYEHHBIX PE3YJIBTATOB TEOPETHUUECKOIO aHAIN3a
olnpezeNieHHON Hay4yHOU (ydueOHO-HMCcCleA0BaTeNbCKOM) TEMbl, /€ aBTOP PACKpPBIBAET CYTh
UCClIeZlyeMOi MpoOJeMbl, TPUBOAUT PA3JINYHBIE TOYKH 3pPEHUS, a TakkKe COOCTBEHHBIE
B3IJIsiI61 Ha Hee. Pedepar oneHnBaeTcs Mo KOJIMYECTBY MPUBICUEHHBIX HCTOYHHUKOB, TIIyOHHE
aHanu3a npobIeMbl, KauecTBE 000CHOBaHMSI aBTOPCKOM MO3UIINH, TITyOHMHE PACKPBITHS TEMBI.

TpeGoBanusi k Hanucanuio pedepara

Pedepar mo pgaHHOMY Kypcy SBIS€TCS OIHMM U3 METOJOB OpraHU3alluU
CaMOCTOSITENILHON PabOThI CTYIEHTOB.

Tembl pedepaToB SBIAIOTCS IOMOJHUTEIBHBIM MaTEPHUANIOM Ui W3yYE€HUE JTaHHON
mucuuruinHbl. Pedepar oriennBaercst B 0uH 0ail B OLIEHKE UTOTO IK3aMeHa

Peq)epaT JOJIZKCH OBITH IMOATOTOBJICH COTJIACHO TEME, HpGHJ’IO)KGHHOfI mpernoaaBaTCJICM.
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JlonyckaeTcss caMOCTOSITENIbHBIM BBIOOp TeMbl pedepaTa, HO IO COIVIACOBAHUIO C
MpernoaBaTeNeM.

Jns  Hanucanusi pedepara CTYIEHT CaMOCTOSITENIBHO TOAOUpPAET HMCTOYHUKHU
uHdopmManuu 1o BbIOpaHHOW Teme (nuTepaTypa yueOHas, MepUOAMYECKass U HHTEPHET-
pecypchl)

O06nem pedepata — He meHee 10 ctpanuil popmara A 4.

Pedepar nomxeH umMeTh (TUTYJIBHBINA JTUCT, COAEPKAHUE, TEKCT TOHKEH OBITh pa3OoUT Ha
pas3fenbl, COrJIaCHO COJIEPKaHUs, 3aKIIOUeHHE, CITUCOK JINTepaTyphl HE MEHEee 5 UCTOUYHUKOB)

O6cyxaenue TeMm pedepaToB MPOBOJUTCS HA TEX MPAKTUYECKUX 3aHATHUAX, IO KOTOPHIM
OHHU paclipesiesieHbl. JTO SABIsETCS 00s13aTeIbHBIM TpeboBaHUEM. B ciiydyae He nmpencraBieHus
pedepara coracHO YCTaHOBIIEHHOTO Tpaduka (0e3 yBaKUTEIbHON IPUYUHBI), CTYIEHT 00s13aH
MOATOTOBUTH HOBBIN pedepar.

HNudopmanus o pedepary He AoKkHA TpeBbimaTh 10 MuHyT. BeicTynaromuit 1omkeH
MOATOTOBUTH KPAaTKUE BBIBOJIBI 110 TeMe pedepara sl KOHCIEKTUPOBAHUS CTYICEHTOB.

Cnaua pedepara npemnoaBatento o0s3aTesbHAa.

Tect. CucreMa cTaHIapTHU3UPOBAHHBIX 3aJlaHWM, MO3BOJISIONIAS ABTOMATU3UPOBATH
MPOLIEAYPY H3MEpPEHHUs] YpOBHA 3HAHUM M yMEHUH oOywaromierocs. TecT OIEHHUBAETCs IO

KOJIMYECTBY MPaBUIIbHBIX OTBETOB (He MeHee 60%).

Kpurepuu oneHKH 3HAHUH CTYI€HTOB B 1[€JIOM 110 AUCLHUILIMHE:

«OTJIMYHO» - BBICTABIIIETCS.  CTYJICHTY, MIOKA3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHbIE, TIyOOKHe 3HaHMS Y4YeOHOW MpOrpaMMBbl JUCIHUILUIMHBL U yMEHUE
YBEPEHHO MPHUMEHATh WX Ha MPAaKTHKE MPU PEUICHHH KOHKPETHBIX 3ajaad, CBOOOJHOE U
MpaBUJIbHOE 00OCHOBAHHUE MPUHATHIX PEILICHUN;

«XOPOILLI0» - BBICTABIIAECTCS CTYIEHTY, €CIIU OH TBEPAO 3HAET MAaTepUall, IPaMOTHO U 110
CYILIECTBY M3JIAraeT €ro, yMeeT IPUMEHSTh [TOJYYEHHbIE 3HAHUS Ha MPAKTUKE, HO TOIyCKAaEeT B
OTBETE WJIH B PELICHHUHU 3a7a4 HEKOTOPbIE HETOYHOCTH;

«YJAOBJIETBOPUTEJIBHO» - BBICTABIISACTCS CTYACHTY, MOKa3zaBllleMy (parMeHTapHbIH,
pa3po3HEHHBIA XapaKTep 3HaHWH, HENOCTaTOYHO NpPaBUJIbHBIE (POPMYIHPOBKH 0a30BBIX
MOHATUN, HAPYLICHUS JIOTMYECKOM II0CIEAOBATEIBHOCTH B M3JI0KEHUU IPOrPaMMHOTO

MaTepuana, HO TpPU 3TOM OH BIJIAJICET OCHOBHBIMU pa3jeflaMd Y4yeOHOW MpPOTrpaMMBbl,
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HEOOXOAMMBIMH JUI AabHEHIIEro O0y4eHHs] U MOXET MPHUMEHSATH MOJTYYeHHbIE 3HAHUSA 10
o0pa3iy B CTaHIapTHOW CUTYaIUH;

«HEeYI0BJIETBOPUTEJIbHO» - BBICTABIISIETCS CTYAEHTY, KOTOpBIM HE 3HAET OoJbllel
YacTH OCHOBHOTO COJEp)KaHUs Y4eOHOM mporpamMmbl JMCLUUIUIMHBI, JIOIYCKaeT TIpyOble

OITNOKH B (bOpMy.]'II/IpOBKaX OCHOBHBIX MOHSITHU JAUCHOUIIIIMHBI U HC YMCECT HCIIO0JIb30BATh

IIOJIYYCHHBIC 3HAHUWA ITPHU PCIICHNH THUIIOBBLIX IIPAKTUYCCKUX 3a1a4y.

7.3. OueHOYHBIE CPECTB /JIsl MPOBeAeHHsI TeKyIeil aTTecTalun

Texymuii KOHTPOJIb NPOBOAUTCA B (popMe:

-(poHTaNBHBIN ONPOC

-TCCTUPOBAHUC I10 TCOPECTUICCKOMY MAaTCpHUally

-npakTUdeckas (JaboparopHas) padboTa

-3ammra pedepara

®opma [IpakTuueckuit Jlnunble KauecTBa Tpnvepet
ATTeCTALHH 3HaHUA Ymenus ONbIT (BiafeHME) | CTyeHTa OILIGHOYHBIX
CpeACTB
YerHbii KonTtpons 3HaHUH OreHKa yMeHUs OreHka HaBBIKOB | OreHKa KonTtponsHbie
(MMCBMEHHBIHN) | IO OMpeAeTIeHHBIM pasinuyarb paboTsI ¢ CHOCOOHOCTH BOIIPOCHI 110
oTpoc no | nmpobiaemam KOHKpETHBIE JUTEPaTypHBIMU OTIEepPaTUBHO U TeMaM
TeMaM MOHATHUS HUCTOYHUKAMHU Ka4yeCTBEHHO MIPUIIararTCs
OTBeYaTh Ha
MOCTaBJICHHbBIE
BOTIPOCHI
Pedepatsr KouTpons 3Hanmit OueHka yMeHUst Ouenka HaBblKOB | OueHka Tembl
10 ONpPENEIECHHBIM pa3nu4atb paboTsI ¢ CIIOCOOHOCTH K pedeparos
npobiemam KOHKpPETHBIE JIUTEepaTypHBIMU CaMOCTOSTENIbHON | MPHIIATaroTCs
HMOHATHS HCTOYHHUKAMU pabote n aHaMU3y
JUTEPaTypPHBIX
HCTOYHUKOB
IIpaktndyeckue | KonTpons 3HaHUA OreHKa yMEHHUSA Ormenka HaBBIKOB | OreHKa Tewms! pabot
(;1raGopaTopHBI | TEOPETHUECKUX BBITIOJTHATH paboThI o CIOCOOHOCTH MpUJIararTcs
e) paboTsI OCHOB MaTe€MaTUKH | y4eOHBIE 3aaHUS | 3aJaHHBIM OTIEpPaTUBHO U
MIPUMEHSS AITOpUTMaM Ka4yeCTBEHHO
N3y4eHHbIE pemaTsb
MpaBUa, MOCTaBJICHHbBIE HA
(hopmyihl, MPaKTUYECKUX
AITOPUTMBI paborax 3agauu 1
apryMeHTHPOBaTh
pe3yabTaThl
TectupoBanue | KoHTpons 3HaHuUit Onenka ymeHus Onenka HaBeIKOB | OneHka Bonpocst
0 ONpPEAEIEHHBIM pasnu4atb JIOTHYECKOTO CIOCOOHOCTH MIPUIAraroTCs
mpobiemMam KOHKpPETHBIE aHau3a u OTIePaTUBHO U
TOHATHS CHHTE3a TIpU Ka4yeCTBEHHO
COIOCTaBJICHUU OTBEYATh Ha
KOHKPETHBIX MOCTaBJICHHBIE
MIOHATUH BOIIPOCBI
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Tect. Cucrema cTaHIAPTU3UPOBAHHBIX 3aJAHUN, IMO3BOJIAIOIIAS

MpOLEypY U3MEPEHUS YPOBHSI 3HAHUHN U YMEHUN 00y4daromerocs.

[IpumepHbIle TECTOBBIE 3aJaHUS

l.

dynkiys y=3x>+5x-7 Ha3bIBAETCH:
1. -nuHeliHas;
2. -TIOCTOSIHHAS,
3. -KBagpaTUyHasi;

4. -mpsiMasi IPONOPIMOHATBHOCTb.

ABTOMATHU3UPOBATH

2. Ecnu st moGoro x u3 obnactu onpenenenust yHKIUK f(X) BBITOTHSAETCS YCIOBUE

f(-x)=f(x), To dbyHKIIMS HA3BIBACTCS:

3.

1. -HeueTHas;

2. -4eTHas,

3. -mepuoauyecKkas;

4. -MOHOTOHHAas.
OyHKIMS y=a* Ha3bIBACTCS:

1. -creneHHOM;

2. -TIOKa3aTeIbHOM;

3. -norapudMUUECKOI;

4. -xBampaTU4YHOM.

4. Paznen reomerpun. B KOTOpOM M3y4aroTcsi CBOWCTBA (PUTYp B MPOCTPAHCTBE HA3BIBACTCS:

1. -mutanumeTpus;
2. -cTepeoMeTpusi;
3. -aHAJIUTHYECKasi TEOMETPUS;

4. -eBKJIMJ0BA F€OMETPHSI.

I[TPUMEPHBIE TEMbI PE®GEPATOB.

1

~N O O AW

. Teopus npenenos.

. beckoneuno 6omnpime u 6eCKOHEUHO Majble (PyHKIIUH.
. OTHOCTOPOHHHUE TIPEIETIBI.

. IloHsATHE TPON3BOIHOM.

. Heonpenenenupii MHTETpAIL.

. OnpeneneHHplil HHTETpal.

. OCHOBHBIC TOHATHS U MECTOObI Z[HCKpGTHOfI MaTCMaTHKHU.
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8. [loHsaTHE MHOXKECTBA.

9. Deme

10. IIpen

7.4 OueHoYHbIE CPeACTBA sl MPOBeAeHHUs MPOMEKYTOUHOMH aTTecTalluu

HTbI KOMGI/IHaTOpHOFO aHaJIku3a.

MET TEOPUH BEPOSITHOCTEM.

7.4.1 Bonipocsl Ui MPOBeAeHUS 3a4eTa

He npenycmorpen

—

o X 2 kR wDd

[\ I NS R e e e e e e e T
—_— O O o0 N N B WD = O

7.4.2 Bonipocsl Uil MPOBeAEHUS IK3aMeHAa

Ilenblie ¥ panOHANIBHBIE YUCIIA.
[leprieHAUKYIpHBIE NPSIMBIE B IPOCTPAHCTBE.

ApudmeTnieckuii KOpeHb HaTypaJbHOU CTEIEHHU.

HapaJIJIGJIBHBIe MMPAMBIC, ICPICHAUKYIIAPHBIC K IIJIOCKOCTH.
CreneHs ¢ paninoHaJIbHBIM U JICUCTBUTEIILHBIM ITIOKA3aTEICM.

[Ipu3Hak nmepneHIuKyJIspHOCTH IPSIMOM U IUNIOCKOCTH.

Crenennast (yHKIIHS, €€ CBOMCTBA U rpaduK.

Teopema 0 IpsAMOM, NEPIEHAUKYIISIPHON K INIOCKOCTH.

B3aumuo obpatnbie QyHKIUH.
. PaccrosiHue OT TOYKM 10 IIJIOCKOCTH.
. PaBHOCHIIbHBIE ypaBHEHUS U HEPABEHCTBA.
. Teopema o Tpex nepneHauKysapax.
. UppaunoHanbHbIEe ypaBHEHHUS.
. YTOJI MEXKY NMPSAMOM U TIIOCKOCTBIO.
. Iloka3zaTenbHas GyHKIUS, €€ CBOWCTBA U TpaduK.
. JIByrpaHHbIi yroJl.
. Iloxa3zarenbHbIe ypaBHEHHS.
. IIpu3Hak nepneHaANKYIIPHOCTH JIBYX IJIOCKOCTEM.
. IlokazaTenbHbIE HEPABEHCTBA.
. IIpsAMOYTrOIbHBIN NTapasIeIenIe.

. CpoiicTBa QyHKIMH y = tg X U ee rpaduk.
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7.4.3 IlpuMepbl 3K3aMEeHAIIMOHHBIX 32124
NP & e o
1. Ympocture: V 8a° -(2a+V a’ BE).

2. Boraucauts: V125 *0.027

1

3. PemmuTe ypaBHEHHS: a)COS X =2; 6)"'*’3 tgx -1=0.
1
4. Haiinute 3HaueHue Beipakenus: log354 + log3 2

4[5 40—
NERREE:

dey
5. Vmopocrure: V125 |

6. Berumcnute: 0,3*V 104v/6:v15 -0,1.

b
7. Hailinute 3Ha4YeHHe BeIpakeHus: log216 ,ecnu log2 b=3.

8. PemmuTte ypaBHeHus: a)sin x =1;0)tg x+3=0.

9. Vmpocrure: V2721383,

i &
10. Boraucyurs: v (—3)% % 2V8 % 9
3 75
11. Hainute 3Hauenue Beipakenus: logS 2 +log57 .

2. Pemute ypaBHEHHS: a)tg X =V 3 ;0)2sin x-1=0.
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8. 10INOJIHUTEJIBHOE OBECIIEYHEHUE JUCHUIIJINHbI
IIpunoxenue 1. Kparkuil KOHCHEKT JIEKIIMOHHBIX 3aHATHH
JIEKIIASA Ne 32
Tema: KIIACCUDUKALIAA CIYYAMHBIX COBBITUI. KITIACCUYECKOE OITPEJIEJIE-
HUE BEPOSITHOCTU. CBOMICTBA BEPOSITHOCTU COBbITUS, HEIIOCPEJICTBEH-
HBIN [TOJICUET BEPOSITHOCTU. IIPUMEPHL.

Pe3ynbTaT, Mcxon MCHbITaHUs HaszbiBaeTcs cOObITHEM. COOBITHSMU SIBJISIOTCS: BBINIAJCHHE
repOa win uudpsl, NOMaJaHUE B LIEJb WIN MPOMaXx, MOSBJICHUE TOTO WU MHOTO YUCIA OYKOB
Ha OpOIIEHHON UTrpaibHON KocTu. J1ig 0603HaueHUsT COOBITHI UCTIONB3YIOTCS OOJIbIINE OYKBBI
natuHckoro andasura: A, B, C u 1.71.

Ecnu mpu KaxxaoM HCHBITAHWU, TPU KOTOPOM MPOUCXOAUT COOBITHE A, MPOUCXOAUT H
cobbiTe B, TO TOBOpAT, 4TO A BiedeT 3a co0oit coObiTHe B (BXoaut B B, siBNseTCs YaCTHBIM
ciyvaeM, BapuantoM B) miu B Bkirouaet cobsitie A, u 0603HavaroT ACB.

JIBa cOOBITHSI Ha3BIBAIOTCS COBMECTHMBIMH, €CIIA TOSIBJICHHE OJHOTO M3 HUX HE MCKIIOYaeT
MOSIBJIGHUE JIPYTOTO B OJTHOM M TOM >K€ UCIIBITAHUH.

2 coOBITHSI Ha3bIBAIOTCS HECOBMECTUMBIMU, €CJIU TOSBJICHUE OJHOTO M3 HUX HCKIIOYAET
MOSIBJICHHUE IPYTOTO B OJJHOM M TOM K€ UCIIBITAHUH.

HecoBmecTumocTth 6osee 4eM ABYX COOBITUN B JAHHOM UCHBITAHWU O3HAYaeT UX MOMapHYIO
HECOBMECTUMOCTb.

JIBa coObiTust A 1 B Ha3pIBaloTCsl MPOTHUBOMOJIOXKHBIMH, €CIIM B JIAHHOM HCIBITAHUU OHU
HECOBMECTHUMBI M OJHO W3 HHUX 00s3aTenbHO mpoucxonuT. CoObITHE, MPOTHUBOIOJIOKHOE
cobbITHIO A, 0603HAYAIOT A .

CoOpiTHE Ha3BIBACTCS JOCTOBEpPHBIM (0003Hawaem (), eciv B JaHHOM HCIBITAHUU OHO
SBJISIETCS. €IMHCTBEHHO BO3MOXKHBIM €0 HCXOJOM, M HEBO3MOXHBIM, €CIH B JaHHOM
UCIIBITAHUA OHO 3aBEIOMO HEe MOXeT mpou3oiTr. CoObITHE HA3BIBAETCS HEBO3MOKHBIM
(o6o3Hauaem J), ecinu B pe3ybTaTe UCIIBITAHUS OHO BOOOIIE HE MOKET MPOU30UTH.

CoObiTHe A Ha3BIBAETCSl CIIy4allHBIM, €CITM OHO OOBEKTHBHO MOXKET HACTYNUTh WM HE
HACTYIUTh B JAHHOM HCTIBITAHUH.

Anrebpa coOBITHII.
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Cymmoit cobbitrii A n B HaspiBaetcst coositue C = A + B, cocrosimiee B HACTYIUICHHU TI0
KpaliHe Mepe 0JHOTO U3 coObITHI A mim B.

AHAJIOTMYHO CYMMOW KOHEYHOTO 4Hcia cOObITUM A1, A2, ..., Ax Ha3bIBaeTCs cOObITHE A =
Ai1+As + ... + Ak, cocTosIIee B HACTYIUIGHUH XOTs ObI OAHOTO U3 coObITH Al, (i =1, ..., k).

W3 omnpenenenus cineayer, uto A + B = B + A. ChopaBeiMBO TakXe U COYETATEIbHOE
cBoicTBO. OqHako A + A = A (a He 2A).

[IpousBenenunem codbniTuii A u B HazbiBaercs coObitue C = AB, cocrosiiiiee B TOM, 4TO B
pe3ysbTaTe UCIIBITAHUS MPOU3OIILIN U cOObITHE A, U coObITHE B.

AHAJIOTMYHO TIPOM3BEJCHUEM KOHEYHOTO 4Yucia coOeitmii Al, A2, ..., AK Ha3bIBaercs
coobiTie A = A1A2...Ak, cocrosiliee B TOM, 4TO B pe3yibTaTe HCHBITAHUS MMPOU3OLLIN BCE
yYKa3aHHbBIE COOBITHS.

N3 onpenenenuss HemocpeAcTBeHHO cienyer, yto AB = BA. CnopaBennuBbel Takxke
coueTaTesbHbIi ¥ JUCTPUOYTUBHBIN 3aKkoHbL. OnHako AA = A (a He A?).

["'oBOpAT, UTO COBOKYMHOCTh COOBITUH OOpa3yeT MOJHYI TPYIIY COOBITUH ISl JaHHOTO
WCIIBITAHUS, €CITH €TO PE3YJIbTaTOM 00s3aTEIbHO CTAHOBUTCS XOTS ObI OJJHO U3 HUX.

PaccMoTpuM TmONIHYIO TpYIIy TMOMNAapHO HECOBMECTUMBIX cOObITHH A, A2, ..., An,
CBS3aHHYI0O C HEKOTOPBHIM HCIHbITaHUuEM. lIpeamonokum, dYTO B OSTOM HCHBITAHUHU
OCYIIECTBIICHHE KaX7oro u3 coobiTuit Ai, (i = 1, 2, ..., K) paBHOBO3MOXHO, T. €. YCJIOBHUS
UCIIBITAHUS HE CO3JIAl0T MPEUMYIIECTB B MOSIBJICHUHM KaKOT0-JIMOO COOBITHS IMepea APYrMMHU
BO3MO>KHBIMHU.

CoObiTust A1, A2, ..., An, oOpa3yrouiye MHOJHYK TpYIIYy MONapHO HECOBMECTUMBIX U
PaBHOBO3MOKHBIX COOBITHMN, HA3bIBAIOT AIEMEHTAPHBIMH COOBITUAMH (O).

CoObiTue A Ha3pIBaeTCs OIArONMPHUATCTBYIOIIMM COOBITHIO B, ecnu HacTyrieHne coobIThs A
BJIEYET 3a cOOOM HacTymiieHue coObITus B.

Knaccuueckoe ompeneneHue BeposiTHocTH. BepositHocThio P(A) coObiTusi A Ha3bIBaeTCs
OTHOIIEHHE M/n YUCJIa 3JIEMEHTAPHBIX COOBITUMN, OIArONPUATCTBYIOIIUX COOBITUIO A, K YUCITY
BCEX 3JIEMEHTApHBIX COOBITHUH, T.€.

P(A) = m/n.
CBOVCTBA BEPOSITHOCTU COBBITUS:

1. BeposiTHOCTH 1OCTOBEPHOTO COOBITHS paBHA 1. JleficTBUTENBHO, TOCTOBEPHOMY COOBITHIO
JOJKHBI OJIaroNpUsSTCTBOBATH BCE N 3JIEMEHTAPHBIX COOBITUH, T.€. M = N U, CJIE0BATEIbHO,

P(Q)=m/n=n/n=1.
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2. BeposiTHOCT HEBO3MOXKHOTO coObITUS paBHa 0. B camMom zene, HEBO3MOKHOMY COOBITHIO
HE MOXET 0JIaronpUsATCTBOBATh HU OJTHO U3 JIEMEHTapHBIX COOBITUH, T.€. m = 0, oTkyzaa: P(0)
=m/n=0/mn=0.

3. BeposATHOCTH CilydallHOTO COOBITHSI €CTh IOJOXKHUTEIbHOE YMCIIO0, 3aKIIOUYEHHOE MEXIY
HyJIeM U enuHulel. JIeHCTBUTENBHO, CIy4ailHOMY COOBITHIO OJaronpHsTCTBYET JHIIb YacTb
u3 o0uiero uucia jIeMeHTapHbIX coObiTui. IloaToMy B 3TOoM cinyyae O<m<n H, 3HA4uT,
0<m/n<1. CnenoBatenbHo, 0<P(A)<Il. T.o., BEpOSTHOCTh J1I0OOTO COOBITUS YIOBIIETBOPSIET
nBoitHoMYy HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. U3 onpenenaeHns BEpOATHOCTH CIIEAYET, YTO JIEMEHTapHbIE COOBITUS SBISIOTCS
PaBHOBEPOSATHBIMHU, T. €. 00JIaJAI0T OJTHOM U TOM 7K€ BEPOSTHOCTHIO.

CoObITHS, BEPOSATHOCTH KOTOPBIX OUYEHb MaJIbl (OJM3KU K HYJIIO) UM OYEHb BEJIMKU
(OMM3KKM K €OUHUIE), HA3bIBAIOTCS COOTBETCTBEHHO IMPAKTUYECKH HEBO3MOKHBIMU HIIN
MPAKTUYECKHU IOCTOBEPHBIMHU COOBITHSIMH.

CTATUCTUYECKOE OIIPEJEJIEHUE BEPOATHOCTHU COBLITUA U YCIIOBUA

EI'O IIPUMEHUMOCTU. TTPUMEP.

CraTucTH4YeCKON BEPOSTHOCTHIO COOBITHSI A Ha3bIBAETCSl OTHOCUTENbHAS YacTOTa (YaCTOCTh)

MTOSIBJICHUS 3TOTI'0 COOBITHS B N MMPON3BCACHHBIX UCIIBITAHUAX, T.C.

P(A)=wA)="
n b

Ine £CA) - cratucTryeckast Bep-Th COObITHS A; W(A) - OTHOCHTENIbHAS YacTOTa (4aCTOCTB)
COOBITHSA A; M - YUCIIO UCIBITAaHUN, B KOTOPBIX IOSBHIOCH COOBITHE A; n - oO0Iee YHciIo
HUCITBITAHUM.

B ornmume ot «martemaruueckoi» BeposTHOCTH P(A), paccMarpuBaemoil B KlIacCHYECKOM

OTpe/ICICHNH, CTaThCTHYeckass Bep-Tb £ (A)  gpiuseTcs XapaKTEPUCTHKOW OTMBITHOM,

skcriepuMenTanbHOl. Ecnu P(A) ectp nonst ciydaeB, OJaronmpusTCTBYIOIIUX COOBITHIO A,

KOTOpasi ONpeeNsieTCs] HeTOCPEACTBEHHO, 0€3 KaKHX-IH0O0 UCIBITaHUM, TO PCA) ecth moms
Tex PaKTHUYeCKH MPOU3BEICHHBIX UCIBITAHUH, B KOTOPBIX COOBITHE A TOSBHIIOCH.
CratucTuueckoe OnpeesICeHUE BEP-TH, KaK U MOHATHSI U METOJIbI TEOPUU BEPO-TEH B LIEJIOM,
NPUMEHUMBI HE K JIOOBIM COOBITHSIM C HEOIPEIEICHHBIM HCXO0JI0OM, KOTOPbIE B KUTEHCKON
NpPaKTUKEe CYMTAIOTCS CIy4allHBIMH, a TOJBKO K TEM W3 HHUX, KOTOpble 00JIaJaroT

OIpCACICHHBIMHA CBOMCTBaMHU.
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1) PaccmarpuBaembie cOObITHS [11.0. HMCXOJaMH TOJIBKO T€X WCIBITAHUH, KOTOpBIE M.0.
BOCITPOM3BEICHBI HEOTPAHNYCHHOE YHCJIO pa3 MPHU OJHOM M TOM K€ KOMIUICKCE YCIOBHM.

2) CoObiTusl JOMKHBI O0JaAaTh TaK Ha3bIBAEMOW CTATHCTHUYECKON YCTOMYMBOCTHIO, WIIU
YCTOMYHUBOCTHIO OTHOCUTENBHBIX YACTOT. DTO O3HAYAET, UTO B PA3IUUHBIX CEPUAX UCIIBITAHUN
OTHOCHUTEJIbHAS 4acTOTa (4aCTOCTh) COOBITHS M3MEHSETCS HE3HAYUTEIbHO (TEeM MEHbIIE, YeM
OOJIBIIIE YMCIIO HCIBITAHUM), KOJIEOIACh OKOJO MOCTOSHHOrO uucia. OKaszaloch, YTO ITUM
MOCTOSIHHBIM YHCJIOM SIBJISIETCS BEPOSTHOCTH COOBITUS. DaKT MPUOIMKEHUSI OTHOCUTEIbHOU
YACTOTBI, WM YACTOCTH, COOBITHS K €ro BEP-TH IPH | YHCIA HCIBITAHHIL, CBOMIIIMXCS K
CXeMe CJy4daeB, TOATBEPXKIAETCI MHOTOYUCICHHBIMH MAaCCOBBIMH JKCIIEPUMEHTaMH,
MIPOBOIMMBIMH PA3HBIMU JIMIIAMU CO BPEMEH BOSHHUKHOBEHHS TEOPUU BEP-TEH.

3) Uwucrmo uWCHBITaHUM, B pPE3yJbTaTe KOTOPBIX IMOSBIACTCS COOBITHE A, TOJDKHO OBITH
JOCTaTOYHO BEJUKO, MO0 TOJBKO B 3TOM CIlyda€ MOXHO CUMUTaTh Bep-Th coObITHA P(A)
MPUOIMKEHHO PaBHOW €€ OTHOCHTEIBHOM JacTtoTe. Pe3toMupys, MOXHO CKa3aTh, YTO TEOPHS
BEep-TEH HM3y4aeT JHUIb TaKU€ COOBITHS, B OTHOIICHHH KOTOPHIX MMEET CMBICI HE TOJIBKO
yTBEPKJICHHE 00 WX CIYJallHOCTH, HO W BO3MOKHA OOBCKTHBHAs OIIEHKA OTHOCHUTEIHLHOMN
YaCTOTHI UX MOSIBIIEHUA. TaK, yTBEPKICHHUE, YTO IIPH BHITIOJHEHUH ONPEIEICHHOTO KOMILIEKCa
YCJIOBUH S BEPOATHOCTH COOBITHS = P, O3HAYAET HE TOJBKO CIY4allHOCTH COOBITHS A, HO U
OTIpeIeTICHHYIO, IOCTATOYHO OJU3KYIO K P, JOJIO TMOSBICHUN COOBITHS A TIpH OOJIBIIOM YHCIIC
WCIIBITAHUI; a 3HAYUT, BEIPAXKAET ONpEIEICHHYI0 00bEKTUBHYIO (XOTS M CBOCOOPA3HYIO) CBS3h
MEXIy KOMIUIEKCOM YCIIOBUH S U coObITHEM A (HE 3aBUCSIIYIO OT CYOBEKTHBHBIX CYXKICHHMA
0 HAJIMYUU 3TOM CBSI3U TOTO WK MHOTO Jnia). Y naxke mpocTo CyIiecTBOBaHUE BEPOSITHOCTH P
(korma camoO 3HA4Y€HHE P HEU3BECTHO) COXPAHSIET KAYECTBEHHO CYTh 3TOTO YTBEPXKICHHS,
BBIJICJICHHYIO KYPCHUBOM.

Jlerko mpoBepUTH, YTO CBOWCTBA BEP-TH, BHITEKAIOUIME U3 KIACCHYECKOTO OIpeeTCHUs,
COXPAHSIOTCS U IPU CTATUCTUYECKOM OIPEAECICHUN BEPOSITHOCTH.
3ameuanue: 1) Cratuctuueckass Bep-b MOXET OBITh HailfieHa TOJBKO IOCTE MPOBEACHUS
OIBITOB, a I KJIAaCCUYECKON BEPOSTHOCTH OMBITHI HE HYXHbI. 2) Craructuyeckas Bep-Tb
MOJTY4aeTCsl Pa3fIMYHOM /IS Pa3HBIX CEPHUil OMBITOB, OJHAKO MPH JIOCTATOYHO OOJBIIOM
KOJIMYECTBE OIBITOB MPAKTHYECKH JOCTOBEPHO, YTO CTATHCTUYECKas BEP-Th OYJET CKOJb

YTOAHO Majo OTJIMYATCS OT KJIACCUYECKOM Bep-TH (YCTOMYMBOCTh CTATUCTHUECKON BEP-TH).
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JINCT
U3MeHeHu paboueit yueOHOM MporpaMMsl IO TUCUUIUIMHE - &
II/1.01 MaTemaTuka: ajaredpa, Ha4ajia MATEeMAaTHYECKOI0 AaHAJIH3a, TeOMeTPHs

JIOIOTHEH!S ¥ M3MEHEHHS, BHOCUMEIE B pab0ouyrO POrpaMMy TUCIIAILIAHEL

OcHOBaHMs BHECEHUA Pazpen P11/, B koTOopEIi ConeprxaHuie BHOCUMBIX
JIOTIOJTHEHUN U BHOCSITCSI U3MEHEHHS JIOIIOJTHEHUM, U3MEHEHUM
U3MEHEHUMN #
[Ipennoxenue HET ' HET
paborogarens
[Ipennoxenue HET , HET
COCTaBUTEJISA IPOrPaAMMBI
[TpuoGperenue .5. [lepeuens ocHOBHOM U | OOHOBIEHHE CIHCKA
JUTEparyphl, OOHOBJIEHHE | TOTIOJIHUATEIBHON yueOHOU PEKOMEHAYEMOI TUTEPATyPHI
HEPEYHS U CONEpXKAHUS | JUTEparypbl, HEOOXOAUMOMA
OBC u 6a3 1aHHBIX JUISL OCBOCHUS JUCUUTUIMHBI

CocraBuTenb: MpeENnoJaBarTeib /Z/(/// C.A. Paguenko

( @nmucs

/ 4
YTBep)KIeH Ha 3acelaHiU npenmeTH\o/uH 0OBOI KOMHCCHHU (PU3NKO-MATEMATHIECCKUX U
CHEeNMATBHBIX JUCIUIUIMH ClIeIMaabHOCTH KoMIIBIOTEpHBIE CETH
poTokod Ne 9 ot «29» mas 2017 .

Hpez[cenaTenL HpCI[MCTHO-HHKJIOBOfI KOMHUCCHUHU (I)I/ISI/IKO-MaTeMaTI/I‘-IeCKI/IX )41
CIICIHAIBHBIX TUCOUIIINH CIICIUAJIbHOCTH KOMHBIOTepHI%IDC C

e

TN
.b. HIumkuna

‘e

«29» mas 2017 .
Hauansauk YMO ¢unuana C il A.B. bapanos
N «30» masg 2017 .
3aBemyromas OUOIMOTEKOH prinana i M.B. ®ydansko
«30» mas 2017 .

Hauansauk UBII (mporpaMmmMHO-HH(POPMALIUOHHOE
obecreyenre 00pa3oBaTeNbHON IPOrPaMMBI)

ﬁ/? B.A. TkaueHko

~—30» mMasg 2017 1.
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Peuenzus
Ha pabo4yro nporpamMmy y4eOHOH TUCIMILIMHEI : .
I11.01 MatemaTnka: aareopa, Ha4ajaa MaTeMaTHYeCKOr0 aHAIH34, FeOMETPHA
i crienranbHOCTH 09.02.02 KoMnbloTepHBle ceTH

Pa6ouas mporpamma ydeOHo# aucuumuuasl [1]1.01 Matemarnka: anrebpa, Hadaja Mate-
MaTH4YeCKOTO aHallu3a, reoMeTpusi pa3paboTaHa Ha ocHOBe PenepallbHOTO rocydapCTBEHHOTO
o6paszoBatenbHoro cranaapra (zanee — ®I'OC) mo cnenManbHOCTH CpeIHEro NMPodeccHoHalb-
Horo o6pasosanus 09.02.0.2 KoMImbloTepHEIE CETH, YTBEPKAECHHOTO NMpHKa3oM MuHOOpHayKH
P® ot 28.07.2014 Ne803 (3apeructpupoBad B Muntocte Poccun 20.08.2014 Ne 33713). Paboyvast
HporpaMma SIBJISIETCS YacThIO MPOrpaMMBI MOJTOTOBKH CIENMATMCTOB CPE/IHETO 3BEHA B COOT-
serctBun ¢ PI'OC CIIO mo crnemmansHocta 09.02.02 KoMnbloTepHbIe ceTH ¢ KBanHpHKanuen
«TeXHHK 1O KOMIBIOTEPHBIM ceTsiM». YdueOHas mucummumHa [1/1.01 Maremaruka: anreGpa,
Hauala MaTeMaTH4ecKOro aHajmu3a, reoMeTpus usydaercs B uukie OIl obmeobpazoBaTenbHOR
noarorosku ydeouoro miana OIIOII CITO B wactu npodmiasnex mucuumme I1J]. OOydenue
IpOBOAMTCS Ha Ga3e OCHOBHOTO 00mero o6pa3oBaHus U HalleJI€HO Ha MOJy4eHHE CPEIHEro 06-
mero oOpaszoBanus. PaGouasi mporpaMMa cocTaBlieHa Ul 04HOH (opmbl oOyuenus. . Pabovas
nporpaMma ydeGHON TUCIUIUIMHBI COCTABIIEHa JIOTHYHO, CTPYKTYpa JUCHHUILIMHBI COOTBETCTBY-
€T IPHHIMIY €IAHCTBAa TEOPETHIECKOTO M NPAKTUYECKOro oOy4eHHUs, pasjeibl BBIICIECHBI -
JaKTH4YecKH 1enecoobpasHo. [locie1oBaTeIBHOCTD TEM, IpeUIaraeMbIX K H3y4eHHIO, HalpaBiie-
Ha Ha KadeCcTBEHHOE yCBOeHHe ydeOHOro MarepHana. Bumel camocTosTenbHEIX paboT HO3BOJIS-
0T 0600IIMTE M yrIIyOUTh M3ydaeMBblil MaTepHall M HallpaBJIeHBl Ha 3aKpeIUICHHe YMEHHs MOUC-
Ka, HaKOIUIeHHs 1 00paboTKH HHbOpMaLKK.

CucTeMa 3HaHMH M YMEHHH, 3aJI0)KEHHAasl B COJlepXKaHuH, oOeclieunBaeT 0CBOEHHE OOIINX
¥ 1IpoecCHOHATBHBIX KOMIIETEHIINH, IPHOOPETEH S IIPAKTUYECKOTO OTIBITA B COOTBETCTBYET
TpeGoBaHuAM K pe3yibraTaM ocBoeHus I1]1.01 MaremaTuka: anreOpa, Hauajaa MaTeMaTHIECKOTO
aHanuza, reoMmerpus. [lacmopt nporpaMMbl 000CHOBAHHO M IIOJIHO OTPaXKaeT COAEPIKaHUE [HC-
[MILTMHBL, €€ POJIb ¥ MECTO B MOATOTOBKE CIIELMANIMCTA CPEIHETO 3BE€HA, PACKPHIBAET LEJH U 3a-
Jauy ydeOHOM qucuriuiiHbL. OnpeseneHbl TpeOOBaHMS K yMEHUAM M 3HAHUAM CTyaeHTOB. [Tpo-
rpamMma paccynTana Ha 351 gac. TemaTH4ecKuii IIaH U cOAep)KaHUE Y4€OHOM TUCIUTIINHBL
PacKphIBAET MOCIEI0BATEIBHOCTD IPOXOXKICHUS TEM, COOTBETCTBYET TEMATHIECKOMY IUIaHY U
pacIpe/ieieHHIo YacoB. B mporpamMme ompenenensl Gopma MpoBeIeHUS, LIETH, 3a1a91 yIeOHOH
JMCIMIUIMHEL IIPeCTaBIeHbI 00s3aTebHble GOPMBI OTYETHOCTH. B mporpamme onpeiesieHb
dopMma mpoBeicHHs, TIeNH, 3aa9H Y9eOHOH TMCIMIUIUHEL, IIPeCTaBIeHbl 00s3aTeIbHbIe (OPMBI
oTueTHOCTH. B mporpamme peaTu30BaHbl AUIAKTHIECKHE IPUHIMIIEI OOYYEHHS: LENTOCTHOCTD,
CTPYKTYPHOCTh; OTpaKeHa B3aUMOCBS3b MEX/y OTIAEIbHBIMU DJIEMEHTAMH CTPYKTYPHI.

Coneprkanue pabodeil mporpaMMbl y4eOHOH JMCIUILIAHBI OJHOCTBIO COOTBETCTBYET
TpeGosanusM DeleparbHOTO TOCYIapCTBEHHOTO 00pa30BaTENLHOIO CTaHAapTa CPEIAHEro Mpo-
deccronanpHOTO 06pazoBanus 1o cnenuanbHocTH 09.02.0.2 KomnerotepHsle ceT. M3ydenne
JTAHHOM JMCIMILIMHEEI criocoOCcTBYeT 3¢ (HeKTHBHOM U KauecTBEHHOM MOATOTOBKE MOJIOJBIX CIIe-
[IUAJICTOB B 00IACTH COMPOBOXKICHHS, HACTPOMKH M aAMUHUCTPUPOBAHMS CUCTEMHOTO U CETE-
BOTO MPOTPAMMHOTO 00eCIIeUeH s,

[TepeyeHb peKOMEHyeMO# OCHOBHOM M JIONIOJTHUTEIFHOM JTMTEpaTyphl BKIIOYAET 00IIe-
JOCTYIIHBIE HCTOYHUKH, M3/IaHHbIe B MocienHee BpeMs (He moszauee 5 yetT). llepedncnenusie
VHTepHeT-pecypchl aKTyalIbHBI M JOCTOBEPHBL.

Paspaborannas mporpamMa yde6Ho# qucuumiunel [1]1.01 Maremartuka: anre6pa, Hayana
MaTeMaTH4ecKOro aHajaM3a, TeOMETpPHs MOXeT OBITh PeKOMEHJOBaHa Ul HCIOJIb30BaHHS B
yue6GHOM TIpoliecce IpH NOAroToBKe no cnemmanbHocTy 09.02.0.2 KomibroTepHsie ceTh.

HavaabHEK oTAe1a HH(POPMAMOHHBIX
texnojaoruit OAO «Cag-I'nranr»

thoogad =

IL.A. lyaank
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Penensus
Ha pabo4yro nporpaMmy y4e0HOM TUCIMIIIMHEI .
I11.01 MatemaTnka: aaredpa, Ha4ajja MaTeMaTHYeCKOI0 aHAIM3A, FreoMeTpus
st crienranbHOCTH 09.02.02 KoMmbroTepHbIE CETH

Pa6ouyas nporpamma yueOHo# aucuumiunsl [1]].01 Maremaruka: anrebpa, Havana Mate-
MaTHUECKOTO aHajim3a, reoMeTpus padpaboTaHa Ha ocHOBe DelepaJbHOIO rocyIapcTBEHHOTO
obpazoBaTenbHoro cranaapra (fatee — @I'OC) no cnenuanrbHOCTH CPeIHETO PO decCHOHANb-
Horo o6pazosanust 09.02.0.2 KoMIbioTepHEIE CETH, YTBEPKICHHOTO NpHKa3oM MuHOOpHayKH
P® ot 28.07.2014 Ne803 (3apeructpupoBat B Murtocte Poccun 20.08.2014 Ne 33713)

Pa6ouas mporpamma sBiIsieTcsl 9acThiO NPOTPaMMBI OATOTOBKH CIENUATMCTOB CPE/IHETO
3BeHa B cooTBercTBHM ¢ ®I'OC CIIO mo cnenmamsaoctu 09.02.02 KomnbroTepHble ceTH ¢ KBa-
madukamueil « TeXHUK [0 KOMIIBIOTEPHEIM CeTsAM». YdebHas mucnmmmana [1]1.01 Maremaruka:
anreGpa, HavYana MaTeMaTH4ECKOTO aHall3a, TEOMETPHsSI U3y4aeTcs B IUKIIE OI1 o6meo6pazoBa-
tenbHOM moarotoBku yuebuoro mwiana OIIOIT CIIOB wacta npoduneex qucuumiug 1171 O6y-
4eHue MPOBOUTCS Ha 6a3e OCHOBHOIO 00mEro 00pa3oBaHMsl M HAlEJICHO Ha HOJIyYCHUE CpeJIHe-
ro obmero oOpa3zoBaHus. PaGoyas mporpaMma cocTapjeHa Uit 09HOH popMbI 00 yIEHHUSI.

[IporpamMma y4eGHOM JUCIUIUINHBI HAlIpaBjieHa Ha GOPMUPOBAHHE y CTYAEHTA OOIIMX U
1popecCHOHATBHBIX KOMIICTCHIINH, NPHOOPETEHUS IPAKTHYECKOTO OTBITA H COOTBETCTBYET Tpe-
6oBanuaM K pe3yiabratam ocBoeHus [1]1.01 Maremaruka: anreOpa, Hayajaa MaTeMaTHIECKOTO
aHaJn3a, TeOMETPHUSL.

[TacnopT mporpaMMbl 0OOCHOBaHHO M IIOJHO OTPaXaeT COJEPKaHUE JUCIHUILIAHEL, ee
POJTb ¥ MECTO B MOATOTOBKE CIECHHAINCTA CPEIHETO 3BEHa, PACKPBIBAET LEJH H 33/a4u y4eOHOH
IucHUIUIMEBL Onpesiefiensl TpeOOBaHUS K YMEHHAM M 3HAHUSAM CTyIeHTOB. IIporpaMma paccdu-
taHa Ha 351 vac. TemaTudeckuii IJIaH U coAep)KaHUe y4eOHOM MUCHMILIMHBEI PaCKpPBHIBAET IIO-
CIIeI0BATEIBHOCTD IPOXOKACHHS TEM, COOTBETCTBYET TEMaTHUECKOMY ILJIaHYy M pacIpeIe/ICHUIO
yacoB. B mporpamme ompeneneHsl GopMa MpoBeAEHHUs, LEH, 3a4a4d y4eOHOW IUCIHILTHHEL
TpecTaBIeHb! 00s3aTebHble GOPMEI OTYETHOCTH. B mporpamme peanu3oBaHbl AUIAKTHYECKUE
IPUHIKIIBL 00YYEHUS: LETOCTHOCTD, CTPYKTYPHOCTD; OTPaXKEHA B3aHMOCBS3b MEXY dJIeMeHTa-
MH CTPYKTYPBI, YIT€HBI MEKIIPEAMETHEIE CBS3H.

Conepxanne paboued MpOrpaMMbl y4€OHOH JMCHMIUIMHBI MOJIHOCTBEO COOTBETCTBYET
TpeGoBanusM DelepatbHOIO roCyAapcTBEHHOTO 00pa3oBATENIBHOTO CTaHIapTa CpeHero Ipo-
deccuonansroro o6pasosanus 1o crenuanbHocTh 09.02.0.2 KommbtoTeprsle cetu. M3ydenue
JAHHOM TUCUHMIUIMHBI clIocOOCTBYET 3PEKTUBHOR M KaueCTBEHHOM MOATOTOBKE MOJIOJBIX CIIe-
[IHAUCTOB B 00JIACTH COMPOBOXKICHNSI, HACTPOWKM U aIMHHUCTPUPOBAHMS CUCTEMHOIO U CETe-
BOTI'O IPOTPaMMHOTO 0OeCIIeUeHHSI.

[TepeyeHb peKOMEHIYeMON OCHOBHOM U JOMOJHHUTENLHOM JTHTEpaTyphl BKIIOYaeT 0OIIe-
JOCTYIIHBIE MCTOYHUKH, W3/aHHbIe B TociefHee BpeMms (He mosaHee 5 yet). Ilepeuncnennsie
WHTepHeT-pecypchl aKTyallbHbI M JIOCTOBEPHBL.

Pazpa6ortannas nmporpamMma yde6Ho# aucuunnunsl I1J1.01 MaremaTnka: anre6pa, Hadana
MaTeMaTH4ecKOTO aHalIu3a, IeOMEeTpPHs MOKET OBbIThb PEeKOMEHJOBaHa Ul MCIOJIb30BAHUS B
yue6HOM TIpolecce Py MOATOTOBKe 1o crenranbHocTh 09.02.0.2 KoMnbroTepHbie CeTH.

PelieH3€eHT, HIDKEHEP-TIPOrpaMMHUCT 1 KaTeropuw, 00 K

otaen YCVYTII ynpasnenne ACYTIL, KHUITHA, H
CHBHHTEK-

MOII Kpacuozapckoro PIIY ¢unnana KPOY ACYTH

«Maxpoperuod FOI'» OO0 UK «Cubunrek»
M.B. Jlutyc



