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1.MACIIOPT INPOT'PAMMBI YYEBHOM JUCIUTIJIAMHBI
II1.01 MaremaTuka: ajredpa, HayaJia MATEeMATHY€CKOr0 aHAJIN3a, TeOMeTpusi

1.1. Obs1acTh NPUMEHEHHsI MPOrPAMMBI
PaGouass mporpamMma JUCHUIUIMHBI SBJSIETCS YacThIO MPOTPAMMBI  ITOATOTOBKH
cnenquanuctoB cpeaHero 3BeHa B coorsercTBuM ¢ PI'OC CIIO no cnenunansHoctr 09.02.02

KOMHBIOTepHI)Ie CCTU

1.2. MecTo TMCHUIJIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENHATUCTOB CPeIHero

3BC€HA

VYueOHas mucuuimHa «Marematuka: anreOpa ¥ Havajla MaTeMaTHYeCKOTO aHajlu3a;
reoMeTpusl» H3ydaeTcsi B 00I11eo0pa3oBaTeIbHOM LHMKIE, Ha 0a3e OCHOBHOIO OOIIEro
obOpa3zoBaHusl.

JInst OCBOSHHS IUCIMIUIMHBI CTYISHTHI WCIOJB3YIOT 3HAHHS, YMEHUS W HaBBIKH,
chopMUpOBaHHBIE HA dTArleé OCBOCHUS MPOTPAMMBI TI0 MATEMAaTUKE OCHOBHOW IIKOJIBL:

1.3. Lesan v 3a1a4u AUCHUILUIMHBI — TPeOOBAHUSA K Pe3yJIbTATaM O0CBOEHMS AUCIUTIIMHBI

B pesynbrare nzyuenus: o0s3aTeNbHOM YaCTH yueOHOTO IIUKIa 00yJaromuiics 10-

KEH:

3HaTh:

1. 3HaUeHNe MaTEeMaTU4YeCKOM HAyKH ISl PEeLIeHHUs 3a/1a4, BO3HUKAIOIINX B TEOPUHU U MPAKTH-
Ke; IIMPOTY U B TO K€ BPEMsI OTPAaHMYCHHOCTh MPUMEHEHUsI MaTEeMaTHYECKUX METOIOB K
aHaJIM3y ¥ UCCIIEAOBAHMIO MTPOIIECCOB U SIBICHUI B IPUPOAE U OOIIECTBE;

2. 3HaYeHHE MPAKTUKU U BOIIPOCOB, BOHUKAIOIIMX B CAMOM MaTeMaTHKe Uil ()OPMUPOBAHHS
¥ pa3BUTHS MaTEeMaTHUECKON HAYKH; HCTOPHIO Pa3BUTHS MOHATHS YKCTa, CO3JaHUs MaTeMa-
THUYECKOTO aHAIIN3a, BOSHUKHOBEHUSI M Pa3BUTHUS TE€OMETPUH;

3. yHUBEpCaNbHBIA XapaKTep 3aKOHOB JIOTUKA MAaTEMaTHYECKUX PACCYXKACHUU, UX MPUMECHH-
MOCTB BO BCEX 00JIaCTSAX YEeIOBEUECKOM e TEIbHOCTH;

4. BEpOSITHOCTHBIN XapaKTep Pa3IMYHBIX MPOLECCOB OKPY)KAIOIIETO MUDA.

Ymers:

1. BBINONHATH apudMeTHUYECKHE NIEHCTBUS HaJa YHMCIAMH, COYeTas yYCTHBIE M MHChMEHHBIC

HpUEMbl; HAXOJUTh MPUOIMKEHHBIE 3HAYEHUS BEJIMYMH U TOTPEIIHOCTH BBIYHUCIECHUH (a0-

COJIFOTHAsA " OTHOCI/ITGJ'IBHEUI); CPaBHUBATDL YHCJIOBLIC BbIPAKCHUA,



10.

11.

12.

13.

14.

15.

16.

17.

18.

HAXOJUTh 3HAYCHUS KOPHS, CTENEHH, Jloraprudma, TPUTOHOMETPUUYCCKUX BBIPAKCHHH Ha
OCHOBE OIPECIICHUS, HUCIOJb3ysl NPHU HEOOXOJUMOCTH HHCTPYMEHTAJIbHBIC CPEJIICTBA;
TI0JIb30BaThCS MPUOJIMIKEHHOM OIEHKOH MPH MPAKTUYCCKUX pacyeTax;

BBITIOJHSTH TIPEOOPA30BaHMS BRIPAKCHUH, IPUMEHSST (HOPMYIIBI, CBS3aHHBIE CO CBOWCTBA-
MU CTEIICHEH, Jorapu(MOB, TPUTOHOMETPUICCKUX (PYHKITHIA;

BBIYMCJIATh 3HaUeHWE (YHKIUU IO 3aJaHHOMY 3HAYEHUIO apryMeHTa IPH Pa3IndHBIX
crioco6ax 3amanus QyHKIIHH;

OTpEJICNIATh OCHOBHBIC CBOMCTBA YHCIIOBBIX (DYHKIMH, MWILTIOCTPUPOBATH UX HA rpadukax;
CTPOUTH TPaUKN U3y4EHHBIX (PYHKIIUH, WILTFOCTPUPOBATH 1O TpadUKy CBOWCTBA AIIEMEH-
TapHBIX (YHKIIHIA;

WCTIOJIb30BATh MOHATHE QYHKITUH JJII OTTMCAHNS ¥ aHATN3a 3aBUCUMOCTEH BEITUYVH;
HaXOJUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIU;

UCIIOJIb30BATh MMPOU3BOIHYIO ISl H3yUEHUsI CBOMCTB (DYHKIIUN U TOCTPOCHHUS TPAPUKOB;
NPUMEHSTh TPOU3BOIHYIO JIJIsl TPOBEICHUS MPHOIMKCHHBIX BBIUUCICHUHN, PeIIaTh 3a1aun
MPHKIJIATHOTO XapaKTepa Ha HaXO0JK/IeHUE HauOOJIbIIIer0 M HANMEHBIIIETO 3HAYCHUS;
BBIYHCJISATH B IPOCTEHIIMX CITyYasX IUIOMAIN U 00bEMBI C UCTIOJIb30BAHUEM ONPE/ICIICHHO-
TO UHTErpana;

peliaTth parMoHalbHbIC, MTOKa3aTeIbHbIC, JOrapu(PMUIECKUE, TPUTOHOMETPUUYECKUE ypaB-
HEHUSI, CBOJSIIMECS K JIMHEHHBIM M KBAJIPAaTHBIM, a TAK)XXE aHAJIOTHMYHBIE HEPABEHCTBA U
CHCTEMBI,

UCIIOJIb30BaTh IpaprueCKHii METO | pEIICHUS YPaBHEHUH U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH PEIICHUs YPaBHEHHM, HEPABEHCTB U CHUCTEM C
JIBYMsI HEM3BECTHBIMU;

COCTaBIIATh U pelIaTh YPAaBHCHUSI U HEPABEHCTBA, CBSI3BIBAIOIINE HEM3BECTHBIC BETUYMHBI
B TEKCTOBBIX (B TOM YHCJIC MIPUKJIAJHBIX) 3a/1a4ax.

peniath NpocTeuime KOMOMHATOPHBIC 3a]a4l METOJIOM Tiepedopa, a TakKe ¢ UCIIOJIb30Ba-
HUEM U3BECTHBIX (popMyT;

BBIYHCJISTH B MPOCTEHUIIIUX CIIyYasX BEPOSTHOCTH COOBITHI HAa OCHOBE MOICUETa YMCIIA UC-
XOJIOB;

pacno3HaBaTh Ha YepTEkKax U MOJIEISAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEP-

HbIE 0OBEKTHI C UX OMMCAHUSIME, H300PKCHHUSIMH;



19. onuceIBaTh B3aMMHOE PACIOJIOXKEHHE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE,

20. aHanM3MpoBaTh B MPOCTEHLIMX CIydasXx B3aMMHOE paCIOJIOKEHHE OOBEKTOB B IPO-
CTPaHCTBE;

21. n300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE T€Ja; BHITOIHATH YEPTEKHU 1O YCIOBH-
M 3aJad4;

22. pemath IUIAHUMETPUYECKUE U MPOCTEMUILINE CTEPEOMETPUUYECKUE 3a7aUl HA HAXOXKICHHE
reOMEeTPUYECKUX BEJIMYMH (AJIMH, YIJIOB, IUIOIIAJAeH, 00bEeMOB);

23. uCcnoab30BaTh IPU PEIICHUU CTEPEOMETPUUECKUX 3a/]1au INIAHUMETPUYECKHe (aKThl U Me-
TOJIBI;

24. npoBOIUTH I0KA3aTENIbHbBIE PACCYXKIECHUS B XO/1€ PELLIECHU 3a1a4

MaxkcumaneHas yueOHast Harpy3ka o0ydvaromerocst 351 yac, B ToM 4ucie:

— o0s13aTenbHas ayAUTOpHas yuyeOHas Harpys3ka oOyuatouierocs 234 yaca;

— camocTosTeNbHas pabota obyvaromerocs 117 gacos.



1.4. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OO0y4YeHUS] MO JAUCIHHUILIMHE
(mepeyeHb (pOpMHUPYEMBbIX 3HAHW I, YMEHUI U ONTHI AeATEJIbHOCTH)

.HaunmenoBanue
TEMBI

B PE3YJIbTATC U3YUCHUS yqe6H0171 JUCHUITIMHBI 06yqa}onmec;{ JOJIKHBI

3HATh

YMETh

NMCTh HpaKTI/I‘{CCKI/Iﬁ OITBIT

AJITEBPA

OCHOBEI TPU-
IT'OHOMETPUH

31 3HaueHHe MaTeMaTUYCCKOH
HAyKA JUIi pEHICHUs 3ajad,
BO3HHUKAIOIINX B TEOPUH U
MIPAaKTHUKE; MHAPOTY U B TO XK€
BpeMsI OTPAaHWYCHHOCTH TMIPHU-
MEHEHHSI MaTeMaTHYECKUX Me-
TOJIOB K aHAJHM3Y W MCCICIOBA-
HUIO TIPOIICCCOB U SIBICHUHA B
TIPUPOJIE U OOIIECTBE;

32 3HayeHHe MPaKTUKU U BO-
MIPOCOB,  BO3HUKAIONINX B
caMoil martemaTtmke I (Gop-
MHUpPOBaHHS W Pa3BUTHS Mare-
MaTUYECKOM HayKH; HCTOPHIO
Pa3BUTHsI TIOHSATHS YHCNA, CO-
3IaHHUST MaTEMAaTUYECKOTO aHa-
JN3a, BOSHUKHOBCHHS U Pa3BH-
THS TCOMETPHU;

33 yHUBEpCAIBHBIN XapakTep
3aKOHOB JIOTHMKH MaTeMaTHde-
CKHX pacCyXICHHH, UX IIpUMe-
HHUMOCTH BO BCEX 00JacTsAX de-
JIOBEYECCKOH JIEATCIFHOCTH;

VY1 BbINONHATE apudMeTHIeCKue
JeHcTBUS Haj 4YHCIAMH, codeTast
YCTHBIE U MHCHMEHHBIC MPUEMBI;
HAaXOAWTh MPUOIMKEHHBIE 3HAUC-
HUA BEIMYUH U TIOTPEIIHOCTH
BBIYMCIIEHUH (a0COJIFOTHAS U OT-
HOCUTENbHASI); CpPaBHUBATb YH-
CJIOBBIE BBIPAXKCHHUS;

VY2 HaxoAWTh 3HAYEHUs KOpPHH,
CTENEHH, Jorapudma, TPUTOHO-
METPUYECKUX BBIPRKEHUH Ha
OCHOBE OIIPEACIICHHS, UCTIONb3Ys
IpU HEOOXOIUMOCTH HHCTPYMEH-
TaJlbHbIE CPEJCTBA; MOJIb30BATHCS
NpUOMIKEHHON  OLIEHKOH — IpH
MPaKTUYECKUX pacueTax;

VY3 BBINONHATH NpeoOpazoBaHUS
BBIDOKCHUH, HpuUMeEHssT (opMy-
JbI, CBA3aHHBIE CO CBOWCTBAMH
CTEeTICHeH, Jorapu(moB, TPUTO-
HOMETPHUIECKUX (YHKIINI;

Ol wucmomb30BaTh MPHOOpE-
TCHHBIC 3HAHUS W YMCHHS B
MIPaKTUIECKOI IeATeTFHOCTH U
MOBCEIHEBHOMN XU3HU

IUIA TPAaKTHYECKUX PacUeTOB
mo ¢opMynaM, BKIodas ¢op-
MYJIBI, COJCpIKAIUE CTCICHHU,
panuKanel, JorapupMbl U TPU-
TOHOMETPUYECKHE  (DYHKIUH,
UCTONB3Yys TPU HEOOXOIHMO-
CTH CIIPaBOYHBIC MATEPHAIBI U
MIPOCTEHIINE BEIYUCIUTEIbHbIC
YCTPOUCTBA;

OYHKINUN NX
CBOMCTBA 1
I'PAOUKHU

31 3HaueHWEe MaTEeMaTHYECKOI
HayKd JUIi pemIeHds 3ajad,
BO3HHUKAIOIINX B TEOPUH U
MPAKTUKE; MIUPOTY U B TO KE
BpeMsl OTPAaHWYCHHOCTH TMpPHU-
MCHCHHUSI MaTEMAaTUYCCKUX Me-
TOJIOB K aHAJHM3Y M MCCICIOBA-
HUIO TIPOIECCOB U SIBJICHUU B
MIpUpOJIie U 0OIIEeCTBE;

32 3HadYeHWE TPAKTHUKH M BO-
IIPOCOB,  BO3HUKAIONINX B
camoil MaTteMaTHke mius ¢op-
MHUpPOBAHHS W PA3BUTHs Mare-
MaTHYECKOW HAyKH; HCTOPHUIO
Pa3BUTHs TIOHSATHS YHCNA, CO-
3aHUS MaTEMAaTHIEeCKOTO aHa-
JM3a, BOSHUKHOBCHHS M Pa3BH-
THS TEOMETPHH;

33 yHUBEpCAIBHBIN XapakTep
3aKOHOB JIOTHMKH MaTeMaTH4e-
CKUX PACCYXICHHH, UX MIPUMe-
HUMOCTH BO BCEX 00JacTsAX 4e-
JIOBEYCCKOH JICATCILHOCTH;

VY4 BpuuCHATH 3HaueHHE (DYHK-
UM TI0 33/IaHHOMY 3HA4YCHUIO ap-
TYMEHTa TPU Pa3INIHBIX CIIOCO-
0ax 3amaHust yHKIHH;

V5 ompenensitb OCHOBHBIE CBOM-
CTBa YUCIIOBBIX (DYHKIMH, WILTIO-
CTPUPOBATh UX Ha rpayukax;

Y6 cTpouTh rpa@uKu H3ydeHHBIX
(yHKOWH, WUTIOCTPUPOBATH IO
rpaduKy CBOWCTBa 3JEMEHTAp-
HBIX ()YHKIIHIA;

VY7 ucronb3oBaTh MOHATHE (YHK-
[UH I OMMCAHUS U aHAIW3a 3a-
BUCHMOCTEH BEJIMYHH;

02 wucnons3oBaTh TpHOOpeE-
TEHHBIC 3HAHUS W YMEHHSA B
MIPAKTUIECKON JIEATEIILHOCTH 1
IMOBCEIHEBHON KNU3HU

IS ONHUCAHHMS C TIOMOIIBIO
(GYHKOUN Pa3TUYHBIX 3aBUCH-

MOCTEH, TIpSACTaBICHUS WX
rpadudecky, HWHTEPIIpETaluu
rpadukos;

HAYAJIA MA-
TEMATHUYE-
CKOI'O AHAJIN-
3A

31 3HaueHHE MaTeMaTHYCCKOM
HAyKd JUIi PEMICHHSA 3ajad,
BO3HHUKAIOIIUX B TEOPUH U
MPAKTUKE; MIAPOTY U B TO KE
BpeMsl OTPAaHWYCHHOCTH TMPHU-
MEHEHHS MaTeMaTHYECKUX Me-
TOJIOB K aHAJIHM3Y M MCCIEIOBA-

Y8 HaxoguTh NMPOM3BOAHBIC 3IIE-
MEHTApPHBIX (HYHKITUH;

Y9 wucnone3oBaTh NPOU3BOAHYIO
JUISL N3yYEHUs] CBOMCTB (pyHKIMIA
1 TTIOCTPOCHUS Tpa(UKOB;

V10 npumeHATh HTPOU3BOJHYIO
JUISL IPOBEICHHS MTPUOIIMKESHHBIX

O3 wucnonp3oBaTh TMpHOOpeE-
TEHHbIC 3HAHUS W YMEHHSA B
MIPAKTUIECKON NEATSILHOCTH H
IMOBCEIHEBHON KN3HU

JUTS PEIICHUS MPUKIAIHBIX 3a-
a4y, B TOM YHCJIE COI[HAIBHO-
SKOHOMHYECKUX U  (u3uye-




.HanmenoBanwne B pesynpraTe n3ydenus yaeOHON QUCHMIUIMHBI 00YYaIOIINecs TOIKHbI
TEMBI 3HaTh YMETb MUMETh MPAKTHUECKUN OMBIT
HHUIO TIPOIECCOB W SIBICHUH B | BBIUMCICHUH, pemaTth 3ajadd | CKMX, HA HAaHOOJIbBIINE U HaW-
NIpUpOJIE U OOIIECTBE; IOPUKIAJHOTO XapaKTepa Ha Ha- | MCHBIINE 3HAUCHMs, HAa HaXo-
32 3HaueHHMEe MPaKTHUKH M BO- | XOXKICHHE HaMOOJIBIIETO M HaW- | )KJCHHE CKOPOCTH M YyCKOpe-
IPOCOB,  BO3HUKAIOUIMX B | MEHBIIErO 3HAUCHHUS; HUS;
camoii Martemaruke aiust Gop- | Y11 BBUHCIATE B MpOCTEHIIMX
MHUPOBaHHSA U PA3BUTHS MaTe- | CIydasxX IUIOMIAgu U OOBEMBI C
MaTUYeCKONH HAyKH; HMCTOPHUIO | HCIOJIB30BAHHEM OIIPEAEICHHOTO
pa3BUTHSA TOHATHS YHCIA, CO- | MHTETpaia;
3[JaHUS] MaTEMaTHIECKOTO aHa-
JIN3a, BOSHUKHOBEHHS U Pa3BU-
TUSL TEOMETPUU;
33 yHHBepcalbHbII XapakTep
3aKOHOB JIOTMKM MaTeMaTuue-
CKHX PacCYKICHHUH, UX IMpUMe-
HHMOCTh BO BCEX 00JACTSIX de-
JIOBEYECKOH JIeATEIILbHOCTH,
YPABHEHUS U | 31 3Hauenne matemaTtnueckodd | Y12 pemars panmoHanbHble, no- | O4 uncmonb3oBaTh mpuoOpe-
HEPABEHCTBA | Haykum s pemieHus 3ajaad, | KasarelbHbIC, JIorapu(MUUECKHUE, | TEHHbIC 3HAHUS W YMCHUS B
BO3ZHHUKAIOIIUX B TEOPUUM U | TPUTOHOMETPUUYECKHE  YpaBHE- | MPAKTHUUECKOW AESTENbHOCTU U
MPaKTUKE; MIUPOTY U B TO K€ | HUS, CBOZSIIUECS K JTUHEHHBIM U | MOBCEAHEBHOMN >KU3HU
BpEMsl OTrPAaHHYEHHOCTh IIPH- | KBAaJPATHBIM, a TAK)KE AHAJIOTHY- | AJSI MOCTPOCHUS M UCCIEN0Ba-
MCHEHHS MaTEMaTHYECKHX Me- | Hble HEPAaBEHCTBA U CHCTEMBI; HUS TIPOCTEHIINX MaTeMaTnye-
TOAOB K aHANU3y U HcclenoBa- | Y13 mcrmosib30BaTh TpadUIeCKHil | CKUX MOJEICH;
HUIO TPOIECCOB U SIBJICHUW B | METOJ pEIICHUS YpaBHEHUU U He-
NIPUPOJIE U OOIIECTBE; PaBEHCTB;
32 3HaueHHWEe TMPaKTHUKH M BO- | Y14 u3o00pakaTh Ha KOOpAWHAT-
IPOCOB,  BO3HUKAIOUIMX B | HOH IMJIOCKOCTHU PEIIEHUS YpaBHE-
camoif MaTtemaTtuke asi (Qop- | HUM, HEPaBEHCTB U CHCTEM C JIBY-
MHUPOBaHHSA U PA3BUTHA MaTe- | Ms HEU3BECTHBIMH;
MaTUYeCKOM HayKH; HCTOpHIO | Y15 coCcTaBisTh W peliaTh ypas-
pa3BUTHS TOHATHS YHCIA, CO- | HEHHUS W HEPaBEHCTBA, CBS3bIBA-
3JaHUS] MaTEMaTHIECKOrO aHa- | FOLINE HEM3BECTHBIC BEIMYUHBI B
JN3a, BOSHUKHOBEHMS U Pa3BU- | TEKCTOBBIX (B TOM 4YHCIE MpH-
TUS TEOMETPUU; KJIaIHBIX) 3aa4ax.
33 yHHBepcalbHBIIl Xapakrep
3aKOHOB JIOTMKM MaTeMaThue-
CKHX PaCCYKICHHUH, UX IpUMe-
HHMOCTb BO BCEX 00JACTSIX de-
JIOBEYECKOH JIeATEILbHOCTH,
KOMBHHATO- 33 yHuBepcanbHBIN Xapaktep | Y16 pemats mpocreiimue koMm- | O5 wucmonb3oBate npuooOpe-
PUKA, CTATHU- 3aKOHOB JIOTMKH MaTeMaThde- | OMHATOpHBIC 3aJadyd METOIOM | TCHHBbIC 3HAHHS W yMEHUS B
CTHUKA U TEO- CKHX PacCyXIEHHH, X npume- | rmepedopa, a TakKe ¢ UCIOIb30Ba- | NPAaKTUYECKOW JESTeIHbHOCTH U
PUS BEPOAT- HHMOCTB BO BCEX O0JACTSIX 4e- | HUEM M3BECTHBIX (GOpMYIT; MOBCEHEBHOM KU3HU:
HOCTEHN JIOBEYECKOH JeATEIbHOCTH, VY17 BBUUCHATH B TMPOCTEHIIMX | JJI aHAJIU3a peajbHBIX YUCIIO-
34 BEpOSTHOCTHBIM XapakTep | CIydasX BEPOSTHOCTH COOBITHH | BBIX JaHHBIX, MPEACTABICHHBIX
Pa3NMYHBIX MPOLECCOB OKPY- | HA OCHOBE IOACYETA YUCIA MCXO- | B BUIE AMArpamm, rpadukos;
JKAIOIIETO MHUpa JIOB; O6 wucrnonp3oBaTh TMpHOOpE-
TEHHbIE 3HAHUS U YMEHHS B
MIPaKTUYECKOH NeATeTbHOCTH U
MIOBCETHEBHOM JKU3HU IS aHa-
mM3a uHQpOpManuM CTaTUCTH-
YECKOT0 XapakTepa;
IT'EOMETPUA 31 3Hauenue MatemaTmueckol | Y18 pacmoszHaBath Ha ueptexax | O7 wucmonb30BaTh MpHOOpE-

HayKd JUIi pemIeHus 3ajad,
BO3HHUKAIOIINX B TEOPUH U
MIPaKTHKE; UIUPOTY U B TO XKE
BpeMsi OTPaHUYEHHOCTb TIpHU-
MEHEHHUS] MaTeMaTHUYeCKUX Me-
TOAOB K aHaJU3y U HCCleaoBa-
HUIO TIPOIECCOB U SIBJICHUN B

U MOJENAX IPOCTPAHCTBEHHBIC
(hOpMBI; COOTHOCHUTH TPEXMEpPHBIE
O0OBEKTBI C WX OIUCAHUSIMH,
H300paKCHUSIMH,

V19 onuceiBaTh B3aUMHOE pac-
TOJIOKEHHUE MPSIMBIX M IJIOCKO-
cTel B MPOCTPAHCTBRE,

TEHHBbIC 3HAHUS W YMEHHS B
MIPAKTUIECKON JIEATEIILHOCTH 1
IMOBCEIHEBHON KH3HU

JUTsl UCCIIeIOBaHUS (MOACTUPO-
BaHUs1) HECJIOXKHBIX MpaKTUye-
CKHX CUTyallull HA OCHOBE U3Y-
YeHHBIX (opMyn W CBOWCTB




.HanmMenoBanmne
TEMBI

B pesynpraTe m3ydeHus yaeOHOH TUCIMIUIMHEL 00yJaromuecs TOIDKHBI

3HATh

YMETh

NMCTh HpaKTI/I‘{CCKI/Iﬁ OIIBIT

MIpUpOJIe U 00IIEeCTBE;

32 3HayeHHe MPaKTUKU U BO-
MPOCOB,  BO3HUKAIOUINX B
camMoil MaTteMaTtuke mius (op-
MHUpPOBAHHS M PA3BUTHs Mare-
MaTUYE€CKOW HAayKH; HCTOPHIO
pPa3BUTHS TIOHATHS YWCIA, CO-
3aHMS MaTEeMaTHYECKOro aHa-
Jn3a, BOSHUKHOBEHHS W Pa3BU-
THUSI TCOMETPHH;

33 yHHBepcalbHBIIl XapakTep
3aKOHOB JIOTHKH MaTeMaTHye-
CKUX PACCYXICHHH, UX MIPUMe-
HHUMOCTB BO BCEX 00JIACTAX Ue-
JIOBEYECKOH EeATEIILbHOCTH,

V20 ananu3upoBaTh B TMPOCTEH-
IIMX CIyYasx B3aUMHOE PacIiolo-
JKCHHE  OOBCKTOB B IIpO-
CTpaHCTBE;

Y21  wu300paxkaTh  OCHOBHEIC
MHOTOTPaHHHUKH M KPYTJIBIE TENa;
BBITIOJTHATh YEPTEKH IO YCIIOBH-
M 3a7a9;

V22 pemarp MmIaHUMETPUICCKUE
U TpocTedlIne cTepeoMeTpuye-
CKHE 3314V Ha HAXOXKICHUE Te0-
MCTPUYCCKUX BEIWYUH (IUIHH,
VTJIOB, IWIOIacH, 00BEMOB);
V23 ucnonp30BaTh MPH PEIICHUN
CTEPEOMETPUUECKUX 3a/1ad IrIa-
HUMeTpHUdeckne (HakTel U METO-
AbI;

VY24 mpoBoauTh JOKa3aTeNIbHbIE
pacCyKICHUS B XOJE PpEIICHUS
3amau

uryp;

O8 wucmonbp30BaTh TpUOOpPE-
TCHHBIC 3HAHWUSA W YMCHHS B
MPAaKTUYECKON JeATCIHHOCTH
U TIOBCCIHCBHOW JKU3HH IS
BBIYHCIICHHS 00BEMOB U IUIO-
mazeil MoBepXHOCTEH Mpo-
CTPAHCTBEHHBIX TEN INPH pe-
HICHUH TPAKTUYECKUX 3ajad,
UCTIONB3Ysl TIPU HEOOXOIUMO-
CTH CIPABOYHUKH M BBIYUCIIU-
TENBHBIC YCTPOICTBA.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHHUIIJIUHBI

2.1. O0bem y4eOHOI IMCUMIINHBI U BU/IbI Y4eOHO# padoT

[171.01 Maremaruka: anredpa, Hauyajga MaTEMaTHYECKOIO aHaJIN3a, TEOMETPHUS

Bun yueGHoit paboTh Bcero Cemectp
4acoB 1 2
YueOHast Harpy3ka (Bcero) 351 135 216
AynutopHas Harpyska (Bcero) 234 90 144
B TOM UHCJIE:
JICKIIMOHHBIC 3aHIATUS 116 48 68
IIPAKTUYECKUE 3aHATUSA 118 42 76
CamocTrosTenpHas pabora 117 45 72
CaMOCmO}ZmeJZbHa}Z eHeaydumopHaﬂ pa60ma 6 6”()6 ()OMGWHMX npakmuieckKux
3a0anutl, Hanucanue peghepamos
B TOM YHCJIC!
pedepar 14 12
CaMOCTOsITeNIbHAsT BHEAYIUTOpHAass padoTa B BHIEC JOMAIIHUX TPAKTHYECKUX 103 45 60
3alaHui, MHIUBHIYaJbHBIX 3aJaHdN, CaMOCTOATENBHOTO MOA00pa M HM3Y4YCHHUS
JIOTIOJTHUTEIBHOTO TEOPETHYCCKOTO MaTepHaia
[IpoMexkyTOUHas aTTecTalus 9K3 9K3.
2.2 CTpyKTypa IMCHMILJIMHBI
KoJm4ecTBO ayINTOPHBIX YaCOB
I[pakTHyeckue n CamocTosiTeTbHAS
HaumeHnoBaHme pa3nesnos u TeM Teopernueckoe
Bcero J1aGopaTopHbIe padoTa cTyaeHTa (4ac)
o0yuyeHue
3aHATUSA

Pazpnen 1. AJITEGPA 12 6 6 4
Pa3znen 2. OCHOBBI 20 8 12 8
TPUTOHOMETPUN
Pa3)leu.l'l 3. QYHKHI/H/I nx 36 18 18 16
CBOUCTBA U TPA®UKU
Paznen 4. HAUAJIA 36 18 18 20
MATEMATHUYECKOI'O AHAJIM3A
Paznen 5. YPABHEHUSA U
HEPABEHCTBA 18 8 10 12
Paznen 6. KOMBMTHATOPUKA, 24 14 10 12
CTATUCTUKA U TEOPUA
BEPOSTHOCTEN
Paznen 7. TEOMETPU S 88 44 44 45
Bcero no aucuumninne 234 116 118 117
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2.3 TemaTuyeckuii IVIaH U coAep:KaHNe YIeOHBIX 3aHATHI

Haumenosanue Coodepoicanue yuebnoco mamepuana, npakmuyeckue pabomul, Obvem Yposenw
paszoenos u mem camocmosimenbHas paboma 00yHarOuWuxcs. uacos 0CBOCHUSL
1 2 3 4
Paszoen 1. AJIFEFPA 16
Tema 1.1. Codeporcanue yuebno2o mamepuana 12
Jleticmeumenvhuvle 1 Lenvie u payuonanvusle yucia. 2 1
qucia 2 Apugpmemuueckuil KOpeHb HAMYPATLHOU CIENneHU. 4 1,2,
Ipaxmuueckue 3auamus 6
1 CmeneHb ¢ payuoHAIbHbIM U OelicTn8UmMeNlbHbIM 5
nokasameinem.
2 Cesoticmea cmenenu ¢ payuoHaibHbIM U 4 1,2
delicmeumenbHbIM NOKA3amesem.
Camocmosmenvras paboma o6y4aouuxcs 4
Pewenue 3adau no meme
Pasoen 2. OCHOBBI TPUT OHOMETPUU 32
Tema 2.1. Coodeporcanue yuebno2o mamepuana 16
Tpueonomempuuec | 1 Onpedenenue cunyca, KOCUHYCA U MmauzeHcad yend. 2 1
Kue gopmynot. 2 Tpueonomempuueckue moscoecmaa. Popmynvl ClONHCEHU. 5 ]
3 Cunyc, KoCuHyc u matneeuc 080UHo2o yena. Ilonogunnoeo 5 ]
yena. Popmynsl npugedenus.
Ipakmuyeckue 3anamus 8
1 Cunyc, KocuHyc u matneeuc 080uHo2o yena. Ilonosunnoeo D)
yeaa.
2 Dopmynvr npusedenus. Cymma u pazHocms CUHYCOB. 5 ]
Cymma u pazHocms KOCUHYCOB.
CamocmosmenvHas paboma o6y4aowuxcs 4
Pewenue 3a0au no meme
Tema 2.2. Coodeporcanue yuebno2o mamepuana 8
Tpuconomempuuec | 1 Ilpocmetiwue mpueconomempuueckue ypagHeHusl 2 1,2
Kue ypasHeHus. 2 Pewenue mpuzonomempuueckux ypasHeHuu. 2 1
Ipakmuyeckue 3auamus 4
1 Ypasnenue cos x = o
Ypasuenue sin x = o 4
Ypasuenue tg x = o. ]
2 Pewenue mpuconomempuueckux ypagHeHull. 2
Camocmosmenvnas paboma o6yyaowuxcs 4
Pewenue 3a0au no meme
Paszoen 3. ®VHKIHUH UX CBOUCTBA M I'PADUKH 52
Tema 3.1. Cooeporcanue yuebrno2o mamepuana 4
Cmenennas 1 | CmeneHnnas yukyus, ee coucmea u 2papux. 2 1,2
pynxyus. Ipaxmuueckue 3ansimusi 5
1 | HUppayuonanvuvie ypasHenus. ]
Camocmosmenvhas paboma o0y4aowuxcs 4
Pewenue 3a0ay no meme
Tema 3.2. Cooeporcanue yuebrno2o mamepuana 8
Iokazamenvnas 1 | Tokaszamenvhas ynkyus, ee c8oUCMea U 2papux. 4 1
dynxyus. Ipakmuyeckue 3ansamus
1 ToxasamenvHovie ypasnenus IloxazamenvHule 4
Hepasencmaa. 1
Camocmosmenvhas paboma o6yuarwuxcs 4
Pewenue 3a0ay no meme
Tema 3.3. Codeporcanue yuedrno2o mamepuana 16
Jloeapugpmuuecras 1 Jloeapughmui. Ceoticmea noeapudmos. 4 1,2
pyuxyus. 2 Jloeapugpmuueckas gynxyus , ee ceolicmsa u epagux. 4 1
Ilpakxmuueckue 3ansimus 8 1
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1 Jloeapugmuueckue ypasnenusl. 4
2 Jloeapughmuueckue nepaserncmaa. 4
Camocmosmenvhas paboma o0y4aowuxcs 4
Pewenue 3a0ay no meme
Tema 3.4. Cooeparcanue yuebHo2o mamepuaia 8
Tpueonomempuuecku
e ynxyu. 1 Csoticmea mpueconomempuieckux QyHKyul u ux 4 ]
epaghuxu.
Ilpaxmuueckue 3ansamus 4
1 Obpammnvle mpuconomempuyeckue QyuKyuu. 2 1
2 Pewenue 3a0au no meme «Tpueconomempuueckue )
DynKyuu».
Camocmosmenvhas paboma odyuarowuxcs 4
Pewenue 3a0ay no meme
Paszoen 4. HAYAJIA MATEMATHYECKOI' O AHAJIN3A4 56
Tema 4.1. Codeporcanue yuedHo2o mamepuana 4
Iocnedosamenvroc 1 Cnocobul 3a0anus u c80UCMBa YUCIO08bIX 5 12
mu. nocnedosamenbHocmell ’
Ilpakxmuueckue 3ansimus 2
1 Buoiyucnenus unenos nocnedosamenvrnocmu. Ilpeden 5
nocnedo8amenbHOCu. 1
CamocmosmenvHas paboma o0y4aowuxcs 6
Pewenue 3a0au no meme
Tema 4.2. Cooeporcanue yuebrno2o mamepuana 8
Ipoussoonas u ee 1 Ipoussoonas. I eomempuueckuti CMblC RPOUZBOOHOU 2 1,2
2eomempuyeckul 2 Ipasuna u popmynsl ougppepenyuposanus. 2 1
CMBICIL. Ilpakmuyeckue 3ansmus 4
1 Ilpasuna ouppepenyuposanus. 2
2 Ilpousso0Hble HEKOMOPLIX INEMEHMAPHBIX DYHKYUU. 2 1
Camocmosmenvhas paboma o6yuarwuxcs 5
Pewenue 3a0ay no meme
Tema 4.3. Codeporcanue yuedrno2o mamepuana 12
Ipumenenue 1 Bospacmanue u yovisanue pynxyuu. 2 1,2
npou3e00HOL K 2 Oxempemymuvr pynxyuu. Hauborvuiee u HaumeHbuee 5 12
uccned08anuio 3HAYeHue QYHKYUU. ’
pynryuu. 3 Tpumenenue npouzooHoU K NOCMPOEHUIO epadura 5 ]
dynxyuu.
Ilpakmuyeckue 3anamus 6
1 Bospacmanue u yovisanue pynxyuu. 2
2 Tpumenenue npouzoo0HoU K NOCMPOEHUIO epadura 5
dynxyuu. 1
3 Pewenue 3a0au no meme «npumenerue npouzBoOHOU K P
UCCIe008AHUIO DYHKYUU».
CamocmosmenvHas paboma o0y4aouuxcs 4
Pewenue 3a0au no meme
Tema 4.5. Cooeporcanue yuebrno2o mamepuana 12
Ilepsoobpasnas u 1 Ilepsoobpasnas.. 2 1
unmezpar 2 Ilpasuna naxooxcoenus nepsoodPaAsHoll YynKyuu. 2 1
3 ITnowads kpusorunelinou mpaneyuu U uHmezpa. 2 1
Ilpakmuyeckue 3anamus 6
1 Ipasuna Haxodcoenus nep8oodPAsHOU QYHKYUU. 2 ]
2 Buiuucnenue niowadeii ¢ nomowwio unmezpanda. 2
3 Jlugghepenyuanvuvie ypasnenus 2
CamocmosmenvHas paboma o0y4aowuxcs 4
Pewenue 3a0au no meme
Pasoen 5. YPABHEHUA U HEPABEHCTBA 30
Tema 5.1. Cooepoicanue yuebHo2o mamepuaia 10
Ypaenenus u 1 Payuonanvusie, uppayuonanvruvle, nokasamenvHvie 5 12
cucmembl U MpU2oOHOMempu4ecKie YPagHeHUs. U CUCTeMbl. ’
ypasHenu. 2 Pasnocunvnocmo ypasnenuil, HepaseHcms, cucme. 2 1
Ilpakxmuueckue 3ansmus 6 1
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1 Kopnu ypasuenuti. Pagnocunbnocms ypagHeHull. 2
2 Ilpeobpasosanue ypasnenutl. 5
OcHogHvle npuembl peuieHus: ypasHeHull.
3 Pewenue cucmem ypasneruil. 2
Camocmosmenvras paboma o6yuaowuxcs 5
Pewenue 3a0ay no meme
Tema 5.2. Codeporcanue yuebno2o mamepuana 8
Hepasencmaa. 1 Payuonanvusie, uppayuonansnuvie, nokazamenvhvie u 5 ]
mpu2oHoMempuiecKue HepaseHcmad.
2 Hcnonvzosanue ceoticms u epaghuxos Qynxyuii npu P 12
. )
peuleHuy yPasHeHUl U HePAGEHCM.
Ipaxmuueckue 3anamus 4
1 Memood unmepsanos. 2
2 H3obpasicenue na KoopoOUHamuo nI0CKoCmu 1
MHOHCECMBA peuleHUll YPABHEeHUL U HepageHCmE ¢ 08ymMs | 2
NepeMeHHbIMU U UX CUCHIEM.
Camocmosmenvras paboma oby4aiowuxcs 5
Pewenue 3a0au no meme
Paszoen 6. KOMBUHATOPHUKA, CTATUCTHUKA H TEOPUA BEPOATHOCTEHN 36
Codepoicanue yuedbno2o mamepuana 24
1 Ipasuna xombunamopuxu. Pewenue kombunamopHwix 4 12
3a0ay. ’
2 Pazmewenus, couemanus u nepecmanogru. 2 1,2
3 Knaccuueckoe onpedenenue eposmnocmu, ceoticmea 5 12
seposimuocmetl ’
4 Teopema o cymme geposimuocmell. 2 1,2
5 Buiuucnenue seposmuocmen. Ipukniaonvle 3a0auu. 2 1,2
6 Ipedcmagaenue yucnogeix dannwix. Ilpuxnaousie 3adauu. | 2 1,2
Tlpaxkmuyeckue 3ansimust 10
1 Ilpasuna xombunamopuxu. Pewenue xomounamopmwix 5
3a0ay. 1,2
2 Pasmewenus, couemanusi u nepecmanosKi. 2
3 Knaccuueckoe onpedenenue sepossmuocmu, ceolicmea 5
sepossmuocmel
4 Teopema o cymme geposmuocmeil. 2
5 Buruucnenue seposmuocment. Ipuxnaouvle 3adayu. 2
6 Ipedcmasnenue uucnogvix dannwix. lpuxnaounwvle 3adauu. | 2
Camocmosmenvras paboma o6y4aouuxcs Iz
Pewenue 3adau no meme
Paszoen 7. TEOMETPHA 129
Tema 7.1. Codeporcanue yuebno2o mamepuana 24
Ipsmvie u 1 Ilpedmem cmepeomempuu.. 2 1
NnI0CKOCmU 6 2 Axcuomsl cmepeomempuu. Hexomopule cieocmeusi uz 5 ]
npocmpancmee akcuom.
3 Tlapannenvhvle npsmvie 6 npocmpancmse. 2 1
4 Illapannenvnvle niockocmu. 2 1
b Tlepnenduxyisipnuvle npsimvle 8 npocmpancmee. 2 1
Ipaxmuueckue 3aHamust 12
1 Axcuombl cmepeomempuu. 2
2 Hexomopuwie cnedcmesust uz akcuom. 2
3 Tlapannenvhvie npsimvle 8 NPOCMpancmae. 2
4 Tlapannenvrvie niockocmil. 2 ]
b) IlepnenouxynapHvie npsambvie 8 NPOCMPAHCMEe. 2
6 Hapannenvhvie npamoie, nepneHOUKYIApHbIE K 4
naockocmu. J[gyepannulil y2oi.
Camocmosmenvuas paboma o6y4aiowuxcs 12
Pewenue 3adau no meme
Tema 7.2. Cooeporcanue yuebno2o mamepuana 12
Mmnoeoepannuxu. 1 llonamue mno2oepanHuKa. 2 1,2
2 Tlpuszma. 2 1,2
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3 | Tupamuoa. 2 1
Ipakxmuueckue 3anamus 6
1 IInowadw nogepxnocmu npuzmul. 2
2 Pewenue 3adau no meme «Ipuzma. Ilupamuoa». 2
3 Cummempus 8 npocmpancmae. 2
CamocmosmenvHas paboma odyyaowuxcs 6
Pewenue 3a0au no meme
Tema 7.3. Codeporcanue yuebno2o mamepuana 20
Koopounamul u 1 Tousmus gexmopa. Pasencmeo exkmopos. 2 1,2
8EKMOPbL 8 2 CnooiceHue u 8bI4UmaHue 8eKmopos. 2 1,2
npocmparcmee. 3 Pasznooicenue sexmopa no mpem nexomnaanapnvim P 12
B8EKMOPAM . ’
4 Ipsamoyzonvhas cucmema KOOpOUHAmM 8 NPOCMpParcmee. 2 1,2
5 Cs53b MeAHCOY KOOPOUHAMAMU BEKIMOPOB U KOOPOUHAM 5 12
)
Moyex.
Ipaxmuueckue 3anamust 10
1 Cymma HeCKOIbKUX 8eKMOPO8. 2
2 Ymnooicenue sexmopa na wucino. 2
3 Komnnanapuvie sexkmopa. Ilpasuno napainenrenuneoa. 2
4 Ilpocmetiwue 3a0a4u 8 KOOPOUHAMAX. 2 ]
5 Yeon meancoy eekmopamu. Cransiproe npouszgedenue
8eKMopos. Boiuucnienue y2n08 mexcoy npamviMu u 2
NJIOCKOCMAMU.
CamocmosmenvHas paboma odyyaowuxcs P
Pewenue 3adau no meme
Tema 7.4. Cooeporcarue yuedHo2o mamepuaid 16
Tena u nogepxnocmu | 1 Tonsmue yununopa. 2 1,2
epawens 2 Konyc. Vceuénnolii konyc. 2 1,2
3 Cohepa. Ypasnenue cgepoi. 2 1,2
4 Inowaos cghep. 2 1,2
Ilpaxmuueckue 3ansmus 8
1 Lununop. Pewenue 3a0au. 2 1
2 Yceuénnwiii konyc. 2
3 Cohepa. Ypasnenue cgepoi. 5
4 Pewenue 3adau no memut « Tena epawjerusi».
Camocmosimenvuas paboma 06yyaruuxcs 10
Tema 7.5. Obvembi Codeporcanue yuebno2o mamepuana 16
men 1 Tlousmue o6vema. Obvem NPAMOY201bHO2O 4 12
napanieienuneod. ’
2 Obvem npsamMoy2oabHOU NPU3MDBL. 2 1,2
3 Obvem yununopa. 2 1,2
4 Obvem nupamuobl. 2 1,2
5 Obvem Konyca. 2 1,2
Ipaxmuueckue 3anamus 8
1 Buiuucienue 06vemos men ¢ nomowvio unmezpaa. 2
2 Ob6vem HAKIOHHOU NPUBMBI. 2 1
3 Obvem waposozo cecmenma, waposo2o Ciosl, CeKmopd. 2
CamocmosmenvHnas paboma odyyaowuxcs
Pewenue 3a0au no meme 9
BCETO 351

15




2.4 Copnep:xkaHue pa3/iesioB yueOHOUH TMCUUILIUHBI

2.4.1 3auaTus JeKIHOHHOT0 THUIIA

No Hanmvenosan | Coneprkanue paznena dopma

pa3 | ue paszgena TEKYILEro

Jen KOHTPOJIS

a

1 AJITEBPA BBenenue vV, P

MaremaTika B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOJOTHAX M IpaKTHUe-
CcKoH gestenbHOCTH. llenwm w 3aauv M3ydYeHHS MAaTeMAaTHKH TPH OCBOEHWH mpodeccuit
CIIO u crrermmansaocreit CITO.

enbie u panpoHansHbIe Yncia. J{eiicTBUTEIBHBIC YUCIA.

Tema. KopHu, crenenu u jiorapugmbi

Kophu HaTypanpHOM cTeneHu U3 uyncia u ux cBoiicTBa. CTeneHu ¢ pallMOHaJbHBIMU MOKa-
3aTelNsiMu, UX cBoMcTBa. CTeneHu ¢ IeHCTBUTENIbHBIMU TOKa3aTesIMHU.

Tema. Jlorapugm. Jlorapudm umciaa. OcHOBHOE Jorapudmuaeckoe ToxaecTBo. Jlecs-
TUYHBIE W HAaTypajbHbIe JTorapudmbl. [IpaBuna aeiicteuii ¢ jorapudmamu. [lepexon k HO-
BOMY OCHOBaHHIO.

Tema. IIpeoOpazoBaHue ajredpamyeckux BbIpaxeHmii. [IpeoOpa3oBaHne paroHab-
HBIX, UPPAIMOHATBHBIX CTCIICHHBIX, IIOKA3aTCIbHBIX U JIOTaPU(MMUUICSCKHAX BBHIPAKCHHUI.

2 OCHOBBbI Tema. OcHOBHBIE IOHATHSA Vv, P
TPUT O- Panuannas Mepa yria. BpamarensHoe asukenue. CHHycC, KOCUHYC, TAHT€HC U KOTaHT€HC
HOMET- yycIIa.

PUN Tema. OcHOBHbIE TPUTOHOMETPHYECKHE TOMKAECTBA
Dopmynsl npuBeaeHuss. Popmyisl cnoxkenus. Dopmynsl ynsoeHus. [IpeodpazoBanus mpo-
CTEHIINX TPUTOHOMETPUYECKUX BBIpakeHUH [IpeoOpazoBaHre CyMMBI TPUTOHOMETpPHYIC-
CKUX (yHKIWI B IPOMU3BEAECHNUE U ITPOU3BEICHUS B CYMMY.
Tema. TpuronoMerpnieckue ypapHeHUsl 1 HePaBeHCTBA
IIpocTeiimue TpPUTOHOMETPUUECKUE YPABHEHMUS.
Tema. O0paTHbIe TPHTOHOMeTPHYECKHE (DYHKIINH.
ApKCHHYC, apKKOCHHYC, apKTaHTCHC.

3 dYHK- Tema. DyHKIHH. VvV, P
U, WUX | O6macTs onpene’eHus 1 MHOKECTBO 3HaUeHUH; rpaduk QyHKIINH, MOCTpoeHHE TpadhUKOB
CBO¥- (yHKIUH, 3aJaHHBIX Pa3IMIHBIMA CITOCOOAMH.

CTBA W | Tema. Csoticmsa ¢ynkyuu.

IT'PA®UKH | MOHOTOHHOCTb, Y€THOCTb, HEUYETHOCTh, OTPAHUUEHHOCTD, MEPHOAUYHOCTE. [IpoMexyTKu
BO3paCTaHWs W YOBIBaHHS, HAUOOJIBIIICE W HAUMCHBIICE 3HAYCHUS, TOYKH JKCTPEMyMa.
I'padmueckas uHTepnperanus. [IpuMepbl (YHKIIUOHANBHBIX 3aBUCUMOCTCH B PEaTbHBIX
Mporeccax U sSBICHUAX. AprupMerndeckue onepanun Hag GyHKIuIMU. CroxHas QyHKITUS
(kommozunus). [lousmue o HenpepvigHocmu QyuKyuu.
Tema. O0paTHble GyHKIMU.
Obnacms onpedenenuss u obaacmov 3uauvenuil oopammuou Gyukyuu. Ipagux odbpammuoii
@yukyuu. CTeTICHHBIC, TTOKAa3aTeNbHBIC, TOTApUPMHIUYCCKUE U TPUTOHOMETpUIecKue (PyHK-
U,
OO0partHbie TpuroHOMeTprdeckue GyHkun OnpenencHus (QYHKIMA, UX CBOWCTBA U Tpa-
¢buku.
IIpeobpazoBanms rpadukoB. [lapammenpHbI TIEPEHOC, CHMMETPHUS OTHOCHTEIBHO OCEH
KOOpPIMHAT W CHMMETPHS OTHOCHTENBHO Hadajla KOOPIUHAT, CHMMETPHUS OTHOCHUTEIBHO
MPSIMOM y = X, pacTsHKEHHUE M CHKaTHE BAOJb OCEH KOOpIMHAT.

4 HAYAJIA Tema. IlocaenoBaTeJJbHOCTH. Vv, P
MATEMA- | CnocoOsl 3a/laHUs U CBOWCTBA YUCIIOBEIX IOCIICAOBATCABHOCTEH. [lonamue o npedene no-
THNYE- crnedogamenvrocmu. Cywecmseosanue npeodeia MOHOMOHHOU OSPAHUYEHHOU NOCe008d-
CKOro menvrHocmu. CyMMHpOBaHUE TIOCIIeoBaTeNbHOCTeH. beckoHeuHo yObIBaromIass reoMeTpH-
AHAJIU3A | geckas mporpeccust ¥ ee CymMma.

Tema. IIpouszBoanas.

ITonsTHE O MPOU3BOMHOW (PYHKIIMH, €€ TEOMETPHUECKUN W (PU3MUECKUN CMBICI. YpaBHe-
HHUE KacaTeNbHON K TpaduKy (yHKInHU. [Ipon3BogHBIE CyMMBI, Pa3HOCTH, TIPOU3BEICHHUS,
yacTHbIe. [IpOU3BOIHBIC OCHOBHBIX AJICMCHTAPHBIX (yHKIUH. [IpruMeHeHnE TTPOU3BOIHOM
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K HCCIIeIOBaHUI0 (YHKITUH W IMMOCTPOCHHUIO TPadUKOB. [Ipouzeoouvie obpamuoi (hynxkyuu
u xomnosuyuu Gyuxyuu. IIpuMepsl UCIIOTB30BaHAS MTPOU3BOIHON I HAXOXKICHUS HaH-
JYYIIEero pelieHus B MPUKIAaJHBIX 3a1adax. Bropas mpousBogHas, ee reOMETpUIeCKui U
¢dusnuecknii cMpici. HaxoxaeHue CKOpOCTH I Mpoiiecca, 3aJaHHoro GopMyioi u rpa-
(uxom.

Tema. IlepBooOpa3Hasi U HHTerpaJ.

[IpuMeHeHHE OMNpeNeNeHHOTO HMHTEerpanga Ul HaXOKICHUs IUIOAAM KPHUBOIMHEHHOM
tpaneuun. @opmyna Herorona—IJleiionnna. [IpiuMepsl npuMeHeHnsT HHTErpaina B (hU3HUKe
1 TEOMETpPHUH.

YPABHE- Tema. YpaBHeHHS U CHCTeMbI YPABHEHHUIA. v, P
HUsA N | PanmonaneHble, UppalMoHaIbHBIE, MIOKa3aTEbHbIE U TPUTOHOMETPUYECKUE YpaBHEHUS U
HEPABEH- | cuctemsl. PaBHOCHIIBHOCTh ypaBHEHHUH, HEPaBEHCTB, cucTeM. OCHOBHBIE MPHUEMBI HX pe-
CTBA nIeHus (pa3IoXKEeHUE Ha MHOXKMUTENHU, BBEJCHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, I'pa-
¢budeckuit MeTo).
Tema. HepaBeHncTBa. PanvoHanbHble, HppallioHaIbHbIE, TIOKA3aTENBHBIE U MPUSOHOMEN -
puueckue HepaBeHcTBAa. OCHOBHBIE ITPUEMBI HX pelleHns. Metox uHTepBajioB. M3obpaxke-
HHE Ha KOOPIMHATHON TUIOCKOCTH MHOKECTBA PEIICHUH YPaBHEHUH M HEPABEHCTB C IBYMS
TIEPEMEHHBIMH U UX CHCTEM.
KOMBHU- Tema. J1eMeHTHl KOMOMHATOPUKH VvV, P
HATOPU- OcHOBHBIE TTOHATHS KOMOWHATOPUKHA. 3a/1auyl Ha TIOJICUET YUCIa pa3MelIeHNH, epecTaHo-
KA, CTA- | Bok, codyeranuii. Pemenue 3agau Ha mepebop BapuantoB. ®opmyna 6uHOMa HeloToHa.
TUCTHUKA | CroiictBa OnHOMHHAIBHBIX KO3 uuuenToB. Tpeyronsuuk [lackas.
N TEOPUSA | Tema. DiieMeHThI TeOPUH BepPOSATHOCTEI
BEPOSAT- CoObITHE, BEpOSTHOCTH COOBITHS, CJI0XKEHHE U YMHOXKEHHE BEpOSITHOCTEH. [lonamue o He-
HOCTEM 3aeucumocmu coovimutil. JJuckpemnas ciyuaunas geauduna, 3aKon ee pacnpedeienus. Ju-
ClI08ble XapaKmepucmuKu OUCKpemHou ciyuainol eenudunsl. Ilonamue o 3akone 6016UUX
uuce.
TeMma. D1eMeHTHI MaTeMaTHYECKOIH CTATHCTUKH
[IpencraBnenne naHHBIX (TAOIMIBI, AUATPAMMBI, TPABUKH), 2eHEPATbHASL COBOKYNHOCMb,
svlbopKa, cpednee apugmemuueckoe, meouana. Ilonsmue o 3a0auax Mamemamuyeckol
cmamucmuxuy. Pewenue npakxmuieckux 3a0ay ¢ NpUMeHeHUeM 8epOSIMHOCMHbIX Memo008.
TEOMET- Tema. [IpsiMble ¥ MJI0CKOCTH B MPOCTPAHCTBE v, P
PUs BzanmHoe pacnonokeHue JIByX NpsIMBIX B MpocTpaHcTBe. [lapamnensHOCTh TpsMON U

wiockocTH. [lapamnensHoCcTh MIockocTeil. [lepneHAuKyIIpHOCTh NPSIMOM M TIJIOCKOCTH.
TleprieHUKysIp ¥ HAKJIOHHASA. YTOJ MEXAY NPsIMOM M IIOCKOCThIO. JIByrpaHHBIN yrod.
VYron mexay miockocTsamu. IlepneHaukynspHOCT ABYX IJIockocTed. ['eomerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: IapaIedbHBIH MEPEHOC, CHUMMETPHS OTHOCHTEIILHO
wiockoctH. [lapannensHoe npoexTupoBanue. [liowads opmozonanshol npoexyuu. Y1306-
pakeHHEe MPOCTPAHCTBEHHEBIX (QUTYD.

Tema. MHOTOrpaHHUKH

Bepmmnel, pebpa, rpann MHOTOTpaHHHKA. Paseepmia. Muozoepanuvie yenvl. Bvinykivie
mHoeoepannuku. Teopema Dinepa. Tlpusma. [psmas u rakionnas npusma. [IpaBuibHAsS
npu3ma. [apamrenenunen. Ky6. I[Mupamuna. [IpaBuinbHas nupaMua. Y cedeHHas! TAPaMHE-
na. Terpasap. CuMMeTrpuu B KyOe, B mapajuieienunene, B mpusme u nupamuae. CedeHus
Ky0a, mpu3Mbl B upaMubl. [IpeacTaBieHue O MPaBHIBHBIX MHOTOTpaHHHUKAX (TeTpaspe,
KyOe, OKTaspe, JoAEKadIpe 1 UKOcadpe).

Tema. Tesia 1 NOBEPXHOCTH BpalleHUsI

Hunuaap u koHyc. YcedeHHb KoHyc. OcHOBaHUE, BBICOTa, OOKOBas TIOBEPXHOCTH, 00pa-
3yromas, pa3BepTka. OceBble CeUeHHS U CEUCHHUS, apayuieabHble ocHoBaHMIO. 1lap u cde-
pa, ux ceueHms. KacarenpHas MIOCKOCTh K cdepe.

Tema. U3mMepeHus1 B reoMeTpun

O6beM u ero namepenue. MuTerpansHas Gopmyna oobema. Gopmynsl oobema Kyoa, mps-
MOYTOJIFHOTO MapajuIeiiemueia, TPpU3MBbl, muwimHApa. OopMynsl 00beMa TUPAMUIIBI U KO-
Hyca. GOpMyITBI TUIOMIAIN TOBEPXHOCTEH MWIMHAPA U KoHyca. DopmyIbl o0beMa mapa u
wiomaay cepsl. [Togobue Ten. OTHOMEHMS TUIONIAIEH TOBEPXHOCTEH N 00bEMOB OI00-
HBIX TeIL

Tema. KoopanHaTbl 1 BEKTOPbI

IIpsimoyronpHas (IexkapToBa) cUcTeMa KOOpAUHAT B MpocTpaHcTBe. PopMya pacCcTOSHUSA
MEXIy ABYMs TOUYKaMH. YpaBHEHUs chepsl, nrockocmu u npsamot. Bexktopsl. Moynb Bek-
Topa. PaBeHCTBO BekTOpoB. CloxkeHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uucio. Pasno-
>KEHHE BEKTOpa MO HamlpaBJICHUSIM. YTOJI MEXIY NBYMs BekTopamu. [Ipoekius BeKkTopa Ha
ocb. Koopnunatel Bekropa. CkansgpHoe npousBeieHHe BeKTOpoB. Mcnoap30BaHue KOOPIH-
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HaT U BEKTOPOB IPU PECHICHUNA MATCMATUICCKUX W MPUKIATHBIX 3aJ1a4.

2.4.2 TlpakTUYecKne 3aHATHS

Ne | HaumenoBan | Conepxxanue pasaena dopma
pa3 | ue pazzena TEKyIle
Jen ro

a KOHTPO

s

1 Paznen. ApudmeTndeckne NSHCTBUS HAl YUCIIaMU, HAXOXKICHHE TPUOIMKEHHBIX 3HAYESHUI IIP, T

AJITEBPA | BelMYMH M MOTPENIHOCTEH BBIYHCICHUH (aOCOMIOTHOI M OTHOCHTENIFHOH), CpaBHEHUE YH-
CJIOBBIX BbIpakeHHH. Briunciienue u cpaBHeHHE KOpHell. BrimosHeHne pacueToB ¢ paju-
kanamu. Pemenue uppainuroHanbHbIX ypaBHeHUN. HaxoskleHue 3HaueHHid cTeneHeu ¢ pa-
LMOHANBbHBIMKM NOKa3aTeiasiMu. CpaBHeHue creneHed. [IpeoOpa3zoBaHus BBIpaKEHHH, CO-
Jep KaliX CTeleHu. Perrenne noka3aTeNnbHBIX ypaBHeHHH. Perenne npukiagHbeIX 3agad.
Haxoxnenne 3HaueHunit morapudma mo mporu3BOILHOMY OCHOBaHHIO. [lepexom oT oIHOTO
OCHOBaHHUS K JIpyromy. Brrumcinenue u cpaBHeHue sorapugmos. JlorapupmupoBanne u
MOTEHIIMPOBAHUE BBIPAKCHHUH.

[Ipubnm>xeHHBIC BBIYUCICHHUS W PEIICHUS MPHUKIAIHBIX 3amad. PermeHue morapudpmude-
CKHX YpPaBHEHHH.

2 Pazgen. PanguanHbIil MeTON U3MEpPEHHsI YINOB BPALICHUS U CBA3b ¢ TpagycHoi mepoi. OcuoBuele | IIP, T
OCHOBBI | TpuroHOMETpUYECKUE TOXKICCTBA, (HOPMYIIBI CIIOKEHUS, YABOCHUS, MpeoOpa3oBaHe CyM-
TPUTI'O- Mbl TPUTOHOMETPHYECKMX (PYHKIHMHA B TPOU3BENEHHE, MpeoOpa3oBaHUE IPOU3BEACHUS
HOMET- TpUTOHOMETpHUYECKHX QYHKIUN B cymMmy. [IpocTeiinue TpUroHOMETpHIECKUE YPaBHEHUS
PUN Y HEpaBEHCTBA.

OO0paTHbIC TPUTOHOMETPUYCCKUE (DYHKITHH: apPKCHHYC, aPKKOCHHYC, apPKTaHICHC.

3 Paznean. IIpumepsl 3aBUCUMOCTEH MEXIY NEPEMEHHBIMU B PEalIbHBIX Mpolieccax U3 cMexHbIx auc- | 1P, T
OYHK- o, Onpenenenne Gynkuunii. [Toctpoenue u urenne rpadukos ¢pynkiuid. Mccnenosa-

IOUHN, HUX | aue ¢ynknun. CBolcTBa JIMHEHHOH, KBaJApaTW4YHOW, KYCOYHO-TMHEHHOW M JpOOHO-IIH-
CBOW- HeitHoU (yHKImi. HempeprsiBHbIe n nepuoandeckue Gynkiuu. CBoiicTBa u rpaduku cu-
CTBA W | Hyca, KocuHyca, TaHTeHca U KoTaHTeHca. OOpaTHble QyHKIMM U uX rpaduku. OOpaTHbIe
I'PA®UKHN | tpuronomerpudeckue ¢yHkmun. [IpeobOpazoanus rpaduka ¢GyHKmun. ['apMoHHUYECKHe
kosrebanus. [Ipuknannsrie 3amaqn. [lokazarensHbIe, JOTrapUPMHUICCKIE, TPHTOHOMETPHYE-
CKUE YPaBHEHUsI U HepaseHCmed.

4 Paznean. YuciioBas MoCIeNOBATEIBHOCT, CIIOCOOBI €€ 3aJaHus, BBIYMCICHUS WICHOB mocieaosa- | [IP, T
HAYAJA TenpHOCTH. [lpenen MOCIeA0BaTEIBHOCTH. bBeckOoHEUHO yOBIBarOIAs TeOMETpHUYCCKas
MATEMA- | nporpeccus.

THUYE- IIpousBoHast: MEXaHUYECKUM U TEOMETPUUYECKHUI CMBICI MTPOU3BOIHON. Y paBHEHHE Kaca-
CKOT'o TeapbHOU B 00mieM Buze. [IpaBmiia u popMyisl guddepeHIupoBaHms, TabIuIa MPOU3BOI-
AHAJIN3A | HBIX 3neMeHTapHBIX GyHKIHH. MccnenoBanne GyHKIMH ¢ TOMOIIBIO
npon3BogHON. HaxokneHne HamOoJbIIero, HAMMEHBIIEro 3HAYCHUS W IKCTPEMANIbHBIX
3HaueHui ¢yHKIMU. MHTerpan u nepBoobpasznas. Teopema Hretotona—IJleitonuna. Ipu-
MCHEHHUE MHTETPaJia K BRIYACICHUIO (PU3UUCCKUX BEITHYHMH U IUIOMIA ICH.

5 Paznean. Kopau ypaBHenuii. PaBHOocumbHOCTE ypaBHenuid. [IpeoOpasoBanme ypaBHenwmit. OcuoB- | ITP, T
YPABHE- Hble TIpUEMbl pelieHusi ypaBHeHHWU. Pemenue cucteM ypaBHeHuil. Hcmosib3oBanue
HUA U | cBoiicTB u rpaduKkoB GYHKIWHA AJIsT pEIICHUs YpaBHEHU W HepaBeHCTB. [IpuMeHnenne mMa-
HEPABEH- | TemaTWuecKknx METOJOB ISl PEUICHHs COAEPIKATEIbHBIX 3a/Jad M3 Pa3IUdHBIX oOnacTei
CTBA HAyKH ¥ NpakTUku. MHTepnpeTanus pe3yapTaTa, yueT peajJbHbIX OTPaHUYEHHH.

6 Pazgen. Hcropust pa3BUTHS KOMOWHATOPHKH, TEOPHU BEPOSTHOCTEH M CTATHCTHKM W X pons B | ITP, T
KOMBU- pa3nuHbIX cdepax yeroBeuecKoil xu3HeaesTeapHocTH. [IpaBuia komOrHaTOpUKy. Pere-
HATOPU- HHE KOMOWHATOPHBIX 3a1ad. Pa3menienus, coueTanus u nepecraHoBkd. bunom Herorona
KA, CTA- | u tpeyronpnauk I[lackams. ITpuxmamusie 3amaun. Kiaccuieckoe ompenesieHne BEPOSTHO-
THUCTHUKA | ctH, CBOWCTBa BEpOSATHOCTEH, TeOpeMa O CyMME BEpOSITHOCTEH. BhIUncieHne BEpOsSTHO-

N TEOPUSA | creit. [lpuxnanssie 3anayuu. [IpeacraBnenue 4ucioBbIX AaHHbIX. [Ipukinaansie 3apauu.

BEPOSIT-

HOCTEN

7 Pazgean. [Ipu3Haky B3aMHOTO PacHONI0XKEHUS NPSMBIX. YOI Mexay npsMbeiMu. Bzaumnoe pacno- | ITP, T
IF'EOMET- | noxeHue NpsMbIX U MIockocTel. IlepneHauKkymsp ¥ HaKJIOHHAs K MIOCKOCTU. YTOJI MEX-

PUs Iy TIPSIMOM M TUIOCKOCTHIO. Te€opemMbl O B3aMMHOM PACIIOJIOKEHUHU TPSMOU U TUIOCKOCTH.

Teopema o Tpex nepneHaukyisipax. IlpusHaku U cBOKWCTBA NapaJlyIeIbHBIX M MEPIECHIUKY -
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JISIPHBIX IIOCKOCTEN. PaccTosHMe OT TOUKHM JI0 TUIOCKOCTH, OT MPSIMOM JI0 TNIOCKOCTH, pac-
CTOSIHAE MEXKIY IIOCKOCTSAMH, MEXKIYy CKPEIINBAIOIIAMUCS MPSMBIMU, MEXITY TTPOU3BOJIIh-
HBIMH (HUTYpaMH B TIpocTpaHcTBe. [lapamienpbHoe MpOeKTUPOBaHUE U €ro CBoicTBa. B3a-
MMHOE PaCIoJIOXKEHHE MPOCTPAHCTBEHHBIX PUryp. Pa3nudHbie BUIBI MHOTOTPAaHHUKOB. X
n3zo0paxenus. CedyeHHs, pa3BEPTKU MHOTOTpaHHHMKOB. [lnomans moBepxXHOCTH. Bumsr
cuMMeTpuil B mpocTpancTBe. CUMMETpHUs Tell BpalleHWs U MHOTOTPaHHUKOB. Borumcie-
HHUE TuTomanei u oo0beMoB. BekTopel. JlelicTBus ¢ Bekropamu. JlekapToBa cucteMa Koop-
JIMHAT B TIPOCTPAHCTBE. Y PaBHCHUE OKPYKHOCTH, CEpBI, ITIOCKOCTU. PaccTosHIE Mex Ty
Toukamu. JIeHCTBUS C BEKTOpaMH, 3aJaHHBIMU KoopauHaTamu. CKasipHOE MPOU3BEICHHE
BEKTOpOB. BekTopHOE ypaBHeHHE NPsIMOM M IIOCKOCTH. Vcmosib3oBaHWE BEKTOPOB MpHU
JTIOKA3aTeNbCTBE TEOPEM CTEPEOMETPHH.

2.4.3 JlabopaTopHble 3aHATHSA
He npenycmotpenst

2.4.4 Conep:xanue camocTosiTeJibHOM padoTsl (IIpumepHasi TeMmaTuka pedepaToB)

Temsl peepaToB
I.MaremaTuka B HayKe.
2.HenpepsiBHBIE 1pOOH.
3.CteneHu ¢ IeCTBUTEILHBIMU II0KAa3aTEIIMMU.
4.I'paduueckoe pelieHue ypaBHCHHM.
5.I'padmueckoe penienne ypaBHEHHI U HEPABEHCTB.
6.ITonsTne quddepeHnmana u ero IPUI0KECHUS.
1.MlccnenoBaHuii ypaBHEHUM U HEPABEHCTB C MTAPAMETPAMHU.
8.CxeMbl bepHyM MOBTOPHBIX UCIIBITAHUM.
9.Cpennue 3HaUCHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
10.ITapamienbHOE TPOEKTUPOBAHKE
11.IIpaBuiibHBIE U NTOTYNPABUIBHBIE MHOIOTPAHHUKH.
12.KoHuyeckue ceueHus U X NPUMEHEHUE B TEXHUKE.
13.BexTopHoe 3aaHue MPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE
14. MareMatuka v *U3Hb.
15. Maremartuka u My3bIKa.

16. aTynnusa u MmaTemMaTuka.
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2.4.5 llepeyeHb y4ueOHO-METOAUYECKOT0 00eclieYeHUsI CAMOCTOATEIbHOM padoThI

Oﬁyqamumxca o AMCIMILINHE

Hauanom opranm3ammu m000W CaMOCTOSTENBHOM pabOThl JOMKHO OBITH NPUBUTHE

HaBBIKOB M YMEHUM TPaMOTHON pabOThI ¢ Y4eOHOW U HAYYHOM JUTEpaTypoil. DTOT mpoliece, B

IMCPBYIO OUCPCAb, CBA3AH C HAXOKICHUCM HGOGXOHHMOﬁ JJI YCIICITHOT'O OBJIAACHUA y‘le6HbIM

MarepuajgoM JuTeparypoir. CTyIeHT JODKEH yMETh IOJh30BaThes (OHIAMU OMOIHMOTEK H

CIIPaBOYHO-OMOMMOTpaPUIeCKUMU U3TAHUSIMHU.

CTy,I[eHTBI JJIA  IIOJJHOOCHHOI'0 OCBOCHHUA yqe6Horo Kypca OOJI’KHBI COCTABJIATH

KOHCIIEKTBI KaK IPU INPOCIYIINBAHUU €r0 TEOPETUYECKOM (JIEKIMOHHOM) 4acTH, TaK U IIPU

IMOATOTOBKEC K ITPAKTHYCCKHUM (J'Ia60paT0prIM) 3aHATHUAM. )KeJ'IaTeJ'IBHO, YTOOBI KOHCICKTBI

JICKIIMI 3alMCBhIBAJINCh B JJOTMYECKOM MOCIEI0BATSIbHOCTHU HN3Yy4YCHHUA KypcCa U COACPKAJIUCH B

OJIHOM TeTpaju.

HaumenoBanue paznena,
TEMBI

[epeuenp y4eOHO-METOMIECKOTO 00ECTIeUeHH s TUCIUILTUHBI [0 BBHITIOIIHEHUIO
CaMOCTOSITEIbHON PabOThI

AJITEGPA

BammvakoB M. WM. Maremartuka : anreOpa W Hayalla MaTEMaTHYECKOTO aHAIN3a,
reoMeTpus : Y4eOHHK Il WCTOJb30BaHUS B ydeOHOM Tmporecce 00pa3oBaTelbHBIX
yupexnaennii CITIO Ha 06a3e OCHOBHOTO OOIIET0 OOpa30BaHWS C TOJYYCHHEM CPEIHETrO
obmero obpazoBanus / M. U. bammakos. - 4-e¢ u3n., crep. - M. : U1 "Axagemums", 2017. -
256 c. - (IlpodheccnonansHoe o6pazoBanue. O0IMIE0OpazoBaTEbHBIC TUCIUTUINHEI). - [SBN
978-5-4468-5988-7
BammakoB M. 1. Maremarunka : cOOpHUK 331a4 NpOoQHIbHOW HalpaBICHHOCTH : y4eOHOE
nocoOue sl CTy[ICHTOB YUPEXICHHI cperHero npodeccruoHanbHoro obpasosanus / M. .
Bammakos. - 2-e u3g., crep. - M. : ULl "Axkanemus", 2018. - 208 c. - (Ilpodeccuonansroe
obpazosanue. O6meoOpazoBarenpHble AUCIUILINHBI). - ISBN 978-5-4468-6567-3

OCHOBBI
TPUT'OHOMETPUUN

bammakor M. WM. Maremarnka : anrebpa ¥ HadaJla MaTEeMaTHYECKOTO aHAIIN3a,
reoMeTpus : Y4YeOHHK Il WCTONB30BaHUS B y4eOHOM Tmporecce 00pa3oBaTelbHBIX
yupexnaennii CITIO Ha 06a3e OCHOBHOTO OOIIET0 OOpa30BaHWS C TOJYYCHHEM CPEIHETO
obmero obpaszosanus / M. U. bammakos. - 4-e¢ u3n., crep. - M. : U1 "Axagemus", 2017. -
256 c. - (Ilpodeccuonanproe obpazoBanue. OOIIE00pa3oBaTeIbHbIC AUCIUILTHHEL). - ISBN
978-5-4468-5988-7
BammakoB M. W. Maremarunka : cOOpHHK 331a4 NpOQHIbHOW HalpaBICHHOCTH : y4eOHOe
nocoOue sl CTy[ICHTOB YUPEXICHHI cperHero npodeccruoHanbHoro obpasosanus / M. .
bammakos. - 2-e m3m., crep. - M. : UL "Axagemus", 2018. - 208 c. - (IlpodeccrnonanpHoe
obpazosanue. O0meoOpazoBarenpHble AUCIUILINHBI). - ISBN 978-5-4468-6567-3

OYHKIMN NX
CBOUCTBA U T'PAO®UKU

bammako M. U. Maremarnka : anrebpa ¥ HadaJla MaTeMaTHYECKOTO aHAIIN3a,
reoMeTpus : Y4YeOHHK Il WCTOJB30BaHUS B y4eOHOM Tmpolecce 00pa3oBaTelbHBIX
yupexaennit CIIO Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUSA C MOJYYCHHUEM CPEIHETO
obmiero oopasosanus / M. U. bamimakos. - 4-¢ u3g., crep. - M. : UL "Akanemus", 2017. -
256 c. - (Ilpodeccuonanproe obpazoBanue. OOIIE00pa30BaTEILHBIC IUCIUILTHHEL). - ISBN
978-5-4468-5988-7
bammakoB M. M. Maremaruka : cOOpHUK 3amad poUiIbHONH HANpaBICHHOCTH : ydeOHOE
mocoOue s CTYJASHTOB YUpEeXAeHUH cpemHero npodeccrnoHambpHoro obpasosanus / M. H.
bammakos. - 2-e m3m., crep. - M. : UL "Axamgemus", 2018. - 208 c. - (IlpodeccrnonanpHoe
obpazosanue. O6meoOpazoBarenpHble AUCIUTLINHBI). - ISBN 978-5-4468-6567-3

HAYAJIA
MATEMATHUYECKOI'O
AHAJIN3A

bammakor M. WM. Maremarnka : anrebpa ¥ HadaJla MaTeMaTHYECKOTO aHAIIN3a,
TeOMETpPHUs : YYEOHHK JUI1 WCIOJBL30BaHHSA B Yy4YeOHOM TMporecce 00pa3oBaTEIbHBIX
yupexaennit CIIO Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUSA C MOJYYCHHUEM CPEIHETO
obmiero obpasosanus / M. U. bammakos. - 4-¢ u3g., crep. - M. : UL "Akanemus", 2017. -
256 c. - (Ilpodeccuonanproe obpazoBanue. OOIIE00pa30BaTEILHBIC IUCIUILTHHEL). - ISBN
978-5-4468-5988-7
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bammakoB M. M. Maremaruka : cOOpHUK 3amad pouiIbHONH HANpaBICHHOCTH : ydeOHOE
mocoOue s CTYJASHTOB YUpEeXAeHUH cpemHero npodeccrnoHambsHoro obpasoanus / M. H.
bammakos. - 2-e m3., crep. - M. : U1 "Axagemus", 2018. - 208 c. - (IlpodeccrnonanpHoe
obpazosanme. ObmeoOpazoBarenbHble TUCIUIUIMHEL). - [ISBN 978-5-4468-6567-33. AnreOpa
W Hayala martemMatmdeckoro ananmsa. 11 xmacc : B 2 4. Y. 1. : Y4yeOHUK AN y4aniuxcs
0011e00pa3oBaTeNbHBIX yUpexaeHnit (mpoduibHelii ypoBens) / A. I'. Mopakosuy, I1. B.
CeMeHOB. - 7-e u3ll., crep. - MockBa : MHeMo3uHa, 2013. - 287 c.

4. AnreOpa W Hadaja mareMaTtwdeckoro anammsza. 11 wmacc : B 2 u. U. 2. : 3amavnuk s
ygamuxcs o0meo0pa3oBaTeNbHBIX yUpeKIeHUH (MpoiIbHbIA ypoBeHb) / MopakoBud A.
I'., pen. - 7-e m3n., crep. - MockBa : Muemo3suHa, 2013. - 264 c.

YPABHEHUS 1
HEPABEHCTBA

bammvako M. U. Maremarnka : anrebpa ¥ HadaJla MaTeMaTHYECKOTO aHAIIN3a,
reoMeTpusl : Y4YeOHHK Il WCTOJh30BaHUS B y4eOHOM Tmporecce 00pa3oBaTelbHBIX
yupexaennii CITIO Ha 0a3e OCHOBHOTO OOIIEro OOpa30BaHWS C TOJYYCHHEM CPEIHETrO
obmiero oopasosanus / M. U. bamimakos. - 4-¢ u3g., crep. - M. : UL "Axkanemus", 2017. -
256 c. - (Ilpodeccuonanproe obpazoBanue. OOIIE00pa3oBaTEILHBIC IUCIUILTHHEL). - ISBN
978-5-4468-5988-7
BammakoB M. U. Maremarunka : cOOpHHK 331a4 NpOoQHIbHON HalpaBICHHOCTH : y4eOHOe
mocoOue s CTYJASHTOB YUpEeXAeHUH cpemHero npodeccrnoHambsHoro obpasoanus / M. H.
bammakos. - 2-e m3m., crep. - M. : UL "Axagemus", 2018. - 208 c. - (IlpodeccrnonanpHoe
obpazosanue. O6meoOpazoBarenpHble AUCIUILINHBI). - ISBN 978-5-4468-6567-3

KOMBUHATOPHKA,
CTATUCTHKA ¥ TEOPHA
BEPOATHOCTEU

bammvakor M. U. Maremarnka : anrebpa ¥ HadaJla MaTeMaTHYECKOTO aHAIIN3a,
TCOMETpPHUs : YYEOHHK U1 WCIOJIB30BaHHS B Yy4YeOHOM Tmpolecce 00pa3oBaTEIbHBIX
yupexaennit CIIO Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUSA C MOJYYCHHUEM CPEIHETO
obmiero obpasosanus / M. U. bammakos. - 4-¢ u3g., crep. - M. : UL "Akanemus", 2017. -
256 c. - (Ilpodeccuonanproe obpazoBanue. OOIMIE00pa30BaTEILHBIC IUCIUILTHHEL). - ISBN
978-5-4468-5988-7
bammakoB M. M. Maremaruka : cOOpHUK 3ama4 poUIbHONH HANpaBICHHOCTH : ydeOHOE
mocoOue s CTYJASHTOB YUpexXAeHUH cpemHero npodeccrnoHambsHoro obpasoanus / M. H.
bammakos. - 2-e m3m., crep. - M. : U1 "Axamgemus", 2018. - 208 c. - (IlpodeccrnonanpHoe
obpazosanue. O0IIe00pa3oBareabHble AMCHUILINHBI). - ISBN 978-5-4468-6567-3

I'EOMETPUA

BammvakoB M. WM. Maremartuka : anrebpa W Havyalla MaTEMaTHYECKOTO aHAIIN3a,
reOMEeTpUs : Y4YeOHHK Ui WCIOJIb30BaHHS B y4eOHOM mporecce 00pa3oBaTEIbHBIX
yupexaennit CIIO Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUSA C MOJYYCHHUEM CPEIHETO
obmiero oopasosanus / M. U. bammakos. - 4-¢ u3g., crep. - M. : UL "Akanemus", 2017. -
256 c. - (IlpodheccnonansHoe o6pazoBanue. O0IIE0OpazoBaTENbHBIC TUCIUTUIHHEI). - [SBN
978-5-4468-5988-7

KpOMe HNEPCUNCICHHBIX UCTOYHUKOB CTYACHT MOKCT BOCIIOJIB30BATLCA ITOMCKOBBIMU

cucreMamu cetu IHTepHET 1Mo TeMe CaMOCTOATEIbHON paOOTHI.

Jlns ocBoeHUst

JAHHOMW AUCUUIUIMHBI U BBIMOJHEHUS MPEyCMOTPEHHBIX yueOHOM

HpOFpaMMOﬁ KypcCa 3aJJaHUM 110 CAMOCTOSITEIILHOU paGOTe CTYACHT MOJKCT HCIIOJIb30BATb

creyroniee yaeOHO-MeTOIMUecKoe odecrieueHue:

-METOANYECKHE PEKOMEHIAIIUH TIPETIoAaBaTelsi K CAaMOCTOSITEIIbHON padoTe.

3. OBPA3OBATEJIBHBIE TEXHOJIOT U

I[J'I)I pcaim3aniii KOMIICTCHTHOCTHOI'O IIOAXOJa MpeAyCMaTpuBaCTCA MCIIOJIB30BAHUC B

y4eOHOM TIpOIIecCe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHUS ayIUTOPHBIX U BHEAYIH-

TOPHBIX 3aHATUH C 1eNIbI0 (POPMHUPOBAHUS U Pa3BUTHUS MPOGECCHOHATLHBIX HABBIKOB 00y4aro-

IIIAXCS.
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B yuebGHOM mporiecce Hapsmy € TPAIUIIMOHHBIMU OOpa30BATEIbHBIMU TEXHOJOTHUSIMU

HCIOJIB3YIOTCSA KOMIIBIOTCPHOC TCCTUPOBAHUC, TCMATHUYCCKHUEC NPC3CHTAINN, WHTCPAKTUBHLIC

TCXHOJIOTHUH.

3.1.00pa3oBaTesibHbIE TEXHOJOTUH MPHU NMPOBEICHUH JEKIUH

M3yuaemble paznenst (TEMBbI)
JTUCTIATUTAHB

TexHonOTHH, TPUMEHSEMBIE TIPH
MIPOBEICHUH JICKIIMOHHBIX 3aHATHH

Kom-Bo gaco

AJITEBPA TexHonorus pa3BUBaIOLIETO 00yUCHHUS
AynuoBu3yalbHble TEXHOJIOTHU 6 (2%)

OCHOBBI TPUTTOHOMETPUN TexHonorus pa3BUBAIONIETO O0YUCHHUS 8 (4%)
AynuoBH3yalbHbIE TEXHOJIOTHU

®YHKIMU UX CBOUCTBA U TexHonorus pa3BUBarOLIET0 00yUCHHUS 18 (10%)

I'PAOUKHU AyanoBusyajabHbI€ TEXHOJIOTUH

HAYAJIA TexHoNoTHs pa3BUBAIOIIETO O0YICHHS

MATEMATHUYECKOI'O AynnoBU3yaNbHbBIE TEXHOJOTUN 18 (8%)

AHAJIM3A

YPABHEHUA TexHonorus pa3BUBAIOLIETO 00yUCHHUS 8 (4%)

HEPABEHCTBA AynuoBH3yaJIbHbIE TEXHOIOTHU

KOMBUHATOPHUKA, TexHoNoTHs pa3BUBAIOIIETO O0YICHHS

CTATUCTUKA U TEOPUA AynrnoBU3yaNbHbIE TEXHOJOTUH 14 (8%)

BEPOATHOCTEN

I'EOMETPUA TexHonorus pa3BUBAIONIETO O0YUCHHUS 44 (20%)
AynuoBH3yalbHbIE TEXHOIOTHU

Bcero 116 (56%)

3.2.06pa3OBaTeJILHLIe TEXHOJIOT'HMM IIPHA MPOBECACHUH MPAKTHYCCKUX 3aHATHH

(1abopaTopHBIX padoT)

M3yuaemble paznienst (TEMBbI)
JTUCTIUATUTHHB

TexHonoruu, NpUMeHSIEMBIE TIPH
MIPOBEACHUH MTPAKTUIECCKUX H
J1a00pATOPHBIX 3aHITUN

Kom-Bo gaco

AJITEBPA TexHonorus NpoOIeMHOT0 00ydeHHS
TexHonorust pabOTHI B MAJIBIX TPYIIIaX 6 (2%)
OCHOBBI TPUTTOHOMETPUN TexHonorus NpoOIeMHOT0 00yUCHHS 12 (8%)
TexHomOTHS pabOTHI B MAJIBIX TPYIIIAX
®YHKIMU UX CBOUCTBA U TexHonorus NpoOIEeMHOT0 00ydeHHS 18 (10%)
T'PAOUKU TexHonorusi padoThI B MaJIbIX TPYIIaX
HAYAJIA TexHonorus mpoOIEMHOT0 00YICHUS
MATEMATHUYECKOI'O TexHomoTHsI padOTHI B MaJbIX TPYIIIaxX 18 (8%)
AHAJIM3A
YPABHEHUA TexHonorus npoOIEeMHOT0 00ydeHHS 10 (4%)
HEPABEHCTBA TexHomorHs pabOTHI B MAJIBIX TPYIIIAX
KOMBHUHATOPUKA, TexHoMOTHS MPOOIEMHOTO 00YICHHUS
CTATUCTUKA U TEOPUA TexHoMOTHS padOTHI B MaJbIX TPYIIIaxX 10 (8%)
BEPOSITHOCTEN
T'EOMETPUSA TexHonOTHs MPOOIEMHOTO 00YICHHUS 44 (20%)
TexHomorHs pabOTHI B MAJIBIX TPYIIIAX
Bcero 118 (60%)
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4. YCJIOBHUS PEAJIM3AIIMUA ITPOT'PAMMbBI YUEBHOM JJAUCHUTTNTHBI

4.1. MaTtepuaibHoO-TeXHHYeCKasi 6a3a, HeoOXoAUMAsi 1JIs1 OCYILEeCTBJIEHHS

06p330BaTeﬂbHOI‘O nmpounecca mo IMmCumnJauHe

Peanuzanus yueOHOM TUCHUIIIMHBI OCYIIECTBIISIETCS B CHEIIMAIbHO 000PYI0BaHHOM
KaOMHeTe MaTEMaTUYECKUX JUCIUILINH
O6opynoBanue yyeOHOro kabuHeTa MaTeMaTUYECKUX TUCHIUILINH:

— MYJbTUMEIUAIPOEKTOP,

— KOMIIBIOTED,

— DJKpaH,

— JI0CKa MeJloBas,

— yueOHas meOeb,

— HarJsiIHblE NOCOOus,

— y4eOHO-METOIUYECKHE MaTepUabl,

— TE€OMETPUYECKHE MOJEINH,

— creuuanbHas JIMTeparypa,

— BbIX0A B lHTEpHET

4.2. Ilepeyenb HEOOX0AMMOT0 IPOrPAMMHOIO0 o0ecreYeHHus

1. 7-zip apxuBaTop; (JUILEH3US HA aHTI. http://www.7-zip.org/license.txt)
2. Adobe Acrobat Reader mpocmoTpmuk ¢aitnios ; (uiiensus - https://get.adobe.com/reader/?
loc=ru&promoid=KLXME)
3. Adobe Flash Player —rpaduueckuii pegaktop; (mutieH3us - https://get.adobe.com/reader/?
loc=ru&promoid=KLXME)
4. Apache OpenOffice — oducHbII makeT; (JIUTIEH3USI -
http://www.openoffice.org/license.html)
5. FreeCommander - npoBoanuk; (JinueH3us - https://freecommander.com/ru/%d0%bb
%d0%b8%d1%86%d0%bS5 % d0%bd%d0%b7%d0%b8 %d1%81/)
6. Google Chrome — 6pay3ep; (JTUIIEH3US -
https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. LibreOffice — opucHBbIN makeT (B CBOOOHOM JIOCTYIIE);

8. Mozilla Firefox - 6pay3ep.(munen3us - https://www.mozilla.org/en-US/MPL/2.0/
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5. IEPEYEHb OCHOBHOM U I[QHOJIHHTEJIBHOﬁ YUYEBHOMU
JUTEPATYPBI, HEOEXOJVUMOMH JJI51 OCBOEHUS TUCLUTIINHBI

5.1 OcHoBHas JuTepaTypa

. Maremaruka: anreOpa ¥ Havajla MaTeMaTHYECKOTO aHajiau3a, reomerpus. ['eomerpus :
10-11 xmaccel : y4eOHHMK i 0OmIeoOpa3oBaTENBHBIX OpraHU3anuii : 0a30BBIM H
yrnyonenusiid ypoBau / Aranacsia JI. C., byry3os B. @., Kagomues C. b. u ap. - M. :
[Ipocsemenue, 2017.- 255 crp.- (MI'Y-mxone. ®I'OC). - ISBN: 978-5-09-037761-4

. bammvakoB M. M. Maremaruka : anre6pa ¥ Havajla MaTeMaTHYEeCKOTO aHAlN3a, TEOMETPUS :
y4eOHUK JJIs1 UCIOJIb30BaHUs B yueOHOM Iporiecce oOpazoBarenbHbIX yupexaenuit CIIO na
6a3e OCHOBHOTO 0011ero 00pa3oBaHus ¢ MOIy4YEHUEM cpeaHero odmero oopazoBanus / M. 1.
bammakoB. - 4-e u3n., crep. - M. : Ul "Axkamemus", 2017. - 256 c. - (Ilpodeccuonanbproe
obpazoBanue. OOmeodpazoBaTenbHbIe TUCITUTUINHBL). - [ISBN 978-5-4468-5988-7

. bammakoB M. M. Marematuka : cOOpHUK 3a1a4 MpOQHUILHONH HANpPaBICHHOCTH : ydeOHOE
nocoOue sl CTyJICHTOB YUYpeXJeHUH cpenHero npodeccuoHanbHoro oodpaszoBanus / M. .
bammaxkos. - 2-e u3n., crep. - M. : UL "Akagemus", 2018. - 208 c. - (IIpodheccuonansHoe

obpazoBanue. O0meodpazoBarenbHble UCIUIUTHHBL). - [ISBN 978-5-4468-6567-3

5.2 JlonoJiHUTEIbHAS JIUTEPATYPA

. YmakoB, B.K. JloBy3oBckas MaTemaTuka. AnreOpa : yuyeOHoe mocobue st
crapueknaccHukoB / B.K. Ymakos. - M. : U3natensckuii qom «Jleno», 2014. - 449 c. :
wi. - bubn. B kH. - ISBN 978-5-7749-0681-9 ; To e [Dnexrponnslii pecypc]. - URL:
/fbiblioclub.ru/index.php?page=book&i1d=444298

. eBanguuna, O.f. Hauama wmaTemMaThyeckoro aHanusza : YydyeOHoe mocobue /
O.41. llleBanauna, E.B. CtpenkoBa. - EkatepunOypr : M3marenscTBO YpaibCKOro
yauBepcurera, 2014. - 100 c. - bubmuorp. B kH. - ISBN 978-5-7996-1191-0 ; To xe
[DnexTponnslii pecypc]. - URL: //biblioclub.ru/index.php?page=book&i1d=276483

. Bopo6weB, B.B. Ilpaktukym mo moaroroBke k EI'D mo maremarwmke /3amauu Cl/:
[IpakTnueckue pexoMenaanuu s ydammxcs 10-11 kmaccoB (TECThl) : MpaKTUYECKUE
pexomenpanuu / B.B. BopoObeB. - M. : Jlupexr-Meaua, 2014. - 87 c. - ISBN 978-5-
4458-8110-0 ; To »xe [Dnexrponublii pecypc]. - URL: //biblioclub.ru/index.php?
page=book&i1d=233361
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4. llleuna, I'.B. Teopus m mpakTuka pemeHus 3aaa4 1mo anredpe : ydyeOHoe mocobue /
I'.B. lleuna. - M. : IIpomereii, 2015. - 100 c. - ISBN 978-5-9905886-4-6 ; To xe
[DnexTponnslii pecypce]. - URL: //biblioclub.ru/index.php?page=book&i1d=426719

5. OcHoBbl Teomerpun : yueOHoe Tmocobme / A.C. Bbopcskos, B.B. Tkau,
B.A. Jlonymanckuii, C.B. MakeeB. - Boponex : BopoHeXckuil rocynapcTBEHHBII
YHUBEPCUTET UH)KEHEPHBbIX TexHojorui, 2013. - 100 c. : uin. - ISBN 978-5-89448-999-5
; To xe [DOnexrponnsiii pecypc]. -  URL:  //biblioclub.ru/index.php?
page=book&id=255930

6. Bunorpanosa, A.B. YcTHble ymnpaxHEHHUs O CTEpeoMeTpuH : ydeOHoe mocobue /
A.B. Bunorpagosa. - M. : Ilpomereii, 2014. - 130 c. : Ta0xn., ui. - bubnuorp. B KH. -
ISBN 978-5-9905886-7-7 ; To xe [Onexrponnsiii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=437337

7. BopoObeB, B.B. O0yuaromiye TecTbl MO T€OMETPUM: Il KAaYECTBEHHOW IMOJTOTOBKHU K
sK3ameHaM oOyuaromumes 9-11 kmaccos : nocodue / B.B. BopoObes. - M. : lupekr-Menua,
2014. - 98 c. - ISBN 978-5-4458-8109-4 ; To »xe [OnexktpoHHblii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=233360

5.3 llepuoanyeckue u3IaHus

1. Becthuk MockoBckoro YhauBepcurera. Cepus 1. Maremaruka. Mexanuka. - URL:
http://biblioclub.ru/index.php?page=journal_red&;jid=344860

2. KBaHT : [MOJNHOTEKCTOBBIM apxuB HomepoB 3a nepuoxa: 1970-2010 rr.]. - URL:
http://www.kvant.info/old.htm.

3. Marematuueckue tpyasl. - URL: http://elibrary.ru/contents.asp?issueid=1389771
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5.4. IlepeyeHb pecypcoB HH(POPMALNOHHO-KOMMYHHUKAIIUOHHOH ceTH «UHTEepHEeT»,

H606XO)_II/IMLIX AJI1 OCBOCHHUA JUCHUIIJIMHBI

1. BDBC «YuuBepcurerckas Oubmuoreka ONLINE» [yueOHble, Hay4HblE 34aHUS, TEPBOUCTOYHHKH,
Xy/I0)KECTBCHHBIE TPOM3BEACHUS PA3IUYHBIX W3JATENBCTB; JKYpPHAJIbI; MYIbTUMEIUNHAS KOJUICKIIHS:
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[IpE3EHTAal1U, TECTHI, KapThl, OHJIAHH-YHIMKIIONEINH, cnoBapu] : caur. - URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. DBC wu3matenbcTBa  «Jlamb» [yueOHble, Hay4yHBIE W3IaHUS, TICPBOMCTOYHUKH, XYyJIOKECTBCHHBIC
IPOU3BECHUS Pa3IUYHBIX U3ATENbCTB; XKypHainsl] : caift. — URL: http://e.lanbook.com.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OBC «lOpaiit» [paznen «BAILIA IMOJAIINCKA: ®umman Ky6lI'Y (r. CnaBsHck-Ha-KyOaHn): y4eOHUKH H
yaeOHble TocoOus u3aarenbpcTBa «f0paiT»] : caiit. — URL: https://www.biblio-online.ru/catalog/E121B99F-
ESED-430E-A737-37D3A9E6DBFB.

OBbC «Znanium.com» [y4eOHbIC, HAyYHBIC, HAYYHO-IOMYJIPHBIC MATEPUANBl PA3IHYHBIX H3ATEIBCTB,
)KypHausi] : caidt. — URL: http://znanium.com/.

9BC «BOOK.ru» [yueOnbie nznanus — kosutekuus st CI1O] : caiit. — URL: https://www.book.ru/cat/576.

Hayunas snektpoHHass Oubnnoreka. MoHorpaduu, u3maHHblE B HM3AaTenbcTBe Poccuiickod AkaneMuu
EcrecTBO3HaHUS ~ [OJHOTEKCTOBBIM  pecypc  CBOOOAHOrO  JAoCTyma] :  cair. -  URL:
https://www.monographies.ru/.

Hayunas snextpoHnas OubnmoTeka crateidl m myOnukanuid «eLibrary.ru» [poccuiickuii WHGOPMAIIMOHHO-
AHAJMTUYECKUI TIOpTall B 00JIACTH HAYKH, TEXHOJIOTUH, MEIUIUHEI, 00pa30BaHus; OOJIbIIAs YacTh U3AaHUMI
— cBobogHOTO Aoctyna] : caitt. — URL: http://elibrary.ru.

bazer manupix komnanuu «Hcr Boero» [pasgen: [lepuonnyeckue mzmaHusi (Ha PyCCKOM SI3BIKE) BKIIIOYAET
KoJlekuuu: M3naHust 1o OOLIECTBEHHBIM W TyMaHUTapHbIM Haykam; W3naHus 10 megaroruke Hu

obpa3oBanuto; M3nanns no uHOpMAMOHHBIM TexHONOrusAM; CraTucTHdeckue m3gaHus Poccum m crpan
CHI'] : caiit. — URL: http://dlib.eastview.com.

KubepJlennnka : Hay4Has JJICKTPOHHAs OMONUOTEKAa [HAaydHBIC XKYPHAIBI B MOJTHOTEKCTOBOM (opmate
cBobomHOro nocryna) : caiit. — URL: http://cyberleninka.ru.

Ennnoe okHO pmoctyma Kk oOpa3oBarenbHBIM pecypcam @ (denepanbHas WHPOpPMAIMOHHAS CHCTEMaA
CBOOOHOTO JIOCTYIa K MHTEIPABHOMY KaTalory oOpa30BaTEIbHBIX HHTEPHET-PECYPCOB U K JJIEKTPOHHOM
OuOIMOTeKE y4eOHO-METOMYECKUX MAaTepHANIOB I BCEX YPOBHEW 00pa3oBaHUS: JOUIKOJIbHOE, oOlIiee,
cpenHee mpodeccHoHANIbHOE, BBICIIEe, NOoToHUTENbHOE : caiiT. — URL: http://window.edu.ru.

OenepanbHplii  IeHTp  HHOOPMAIMOHHO-00pa30BaTENBHBIX ~ PecypcoB  [mis  olmiero,  cpemHero
podeCcCHOHATBHOT0, TOMOJHUTEIFHOTO 00pa30BaHUs; MOJTHOTEKCTOBBIA pecypc CBOOOIHOTO aocTyma] :
caiit. — URL: http://fcior.edu.ru.

Enunas komnekuust mudpOBBIX 00pa30BaTEIbHBIX PECYPCOB [ TpEroNaBaHUsS M HM3YYEHHS Y4eOHBIX
JTUCLUIUTMH Ha4YaJbHOTO OOIIEro, OCHOBHOTO OOINEr0o U cpemHero (moyHoro) oOmero o0pa3oBaHUS;
MOJTHOTEKCTOBBIN pecypc cBobomHoro nocryma] : caiit. — URL: http://school-collection.edu.ru.

O¢unuaneHelii  WHTEPHET-TIOPTAN  MPaBOBOW uWHGpopMamuu. [ocynapcTBeHHass CHUCTeMa [PaBOBOM
uHbOpMaIHH [MOTHOTEKCTOBBIM pecypc CBOOOIHOTO JocTynaj : CaWT. - URL:
http://publication.pravo.gov.ru.

OHiuknoneanyMm [OHiuknonenaun. Crnoapu. CHpaBOYHHKHM : TIOJHOTEKCTOBBIA pecypc CBOOOIHOTO
nocryna] // 9bC «Ynusepcuterckas 6ubmmoreka ONLINE» : caiit. — URL: http://enc.biblioclub.ru/.

OnektponHblid  Karamor KyOaHCKOro rocymapcTBeHHOro yHuBepcutera wu  ¢wmamoB. — URL:
http://212.192.134.46/MegaPro/Web/Home/About.

OnektponHas OuOimoreka «Grebennikon» [pa3gen: JKypHaubl (Ha PYCCKOM sI3bIKE) IO DKOHOMHUKE H
MeHeKMEHTY] : caift. — URL: http://grebennikon.ru/journal.php.

UunTanpHbINA 3aJ1 : HAIIMOHATBEHBIN TPOEKT COSPEKECHUST PYCCKOM JTUTEPaTyphl [KypHANbI, abMaHaXH, Fra3eThl
cBobomHoro nocryna] : caiit. — URL: http://reading-hall.ru/magazines.html.

Hayunas mnemarormueckas dnekTpoHHas OubOmuoteka (HIIDB) [cereBas wWHPOPMAIMOHHO-IOUCKOBAS
cucteMa Poccuiickoil akameMuu 0O0pa3oBaHHUS, MHOTO(QYHKIIMOHAIBHBIA IOJHOTEKCTOBBIA pecypc
cBobomHOro noctyna] : caiit. — URL: http://elib.gnpbu.ru.

OnexkTponHas OuOmmuoTeka ['ocynapcTBeHHON mybnuuHol uctopuueckor Oubmmoreku (I'TIMB) Poccun
[mosmHOTEKCTOBBI pecypc cBobogHoro mocrtyma] : cait. — URL: http://elib.shpl.ru/ru/nodes/9347-
elektronnaya-biblioteka-gpib.

OdyHaaMeHTallbHAsT AJICKTpOHHas Oubnmoteka "Pycckas nurtepatypa W (GOJBKIOP" — MOTHOTEKCTOBAS
UH(POpPMAIIMOHHAS CUCTEMa [IMOJHOTEKCTOBEIA pecypc cBoOomnoro mocrtyma] : cait. — URL: http://feb-
web.ru/.

Kynbsrypa.P® — mopran xymerypHoro Hacnemuss u tpagunuii Poccun. Kuno. Myzeun. My3ssika. Teartpsi.
Apxutektypa. Jlureparypa. [lepconst. Tpanuuuu. Jlekuuu : caidt. — URL: http://www.culture.ru.

I'PAMOTA.PY : cnpaBoYHO-HH(pOPMAIMOHHKIA HHTEpHET-TIopTal : caiit. — URL: http://www.gramota.ru.
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23.CJIOBAPU.PY. JlunrBuctuka B MHTepHere : juHrBUCTHYecKuii mopranm : caiit. — URL:
http://slovari.ru/start.aspx ?s=0&p=3050.

24. CnoBaps (pMHAHCOBBIX M IOPHAMYECKMX TEPMHHOB [IIONHOTEKCTOBEIH pecypc CBOGOIHOTO noctymal //
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25. Konekcnl u 3akoHbl PO, [IpaBoBas crpaBoyHO-KOHCY/IbTAIMOHHAS CUCTEMA [TIOTHOTEKCTOBBINA Pecypc CBO-

06oxHoro mocryna] : caidt. — URL: http://kodeks.systecs.ru.

6. METOANYECKHUE YKA3AHUSA OBYYAIOIIUMCSA 110 OCBOEHUTIO
JUCIHUITVINHBI

JucuurinHa HameneHa Ha (OpMHUpOBaHHE OOMIEy4eOHBIX KOMITETEHIIMMA, TAKUX Kak
CHOCOOHOCTh JIEMOHCTpALMK OOIIEHAYYHBIX 0a30BbIX 3HAHWNW MaTEMAaTHKH, TOHUMAaHHE
OCHOBHBIX (DaKTOB, KOHIIETILIUHN, IPUHIUIIOB U TEOPUN MAaTEMaTUKU.

OOydeHne CTyIEHTOB OCYIIECTBISETCA IO TPAIWIUOHHOM TEXHOJOTUH (JIEKIIHH,
IPAKTUKN) C BKIIOYEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOUYKM 3pEeHMs HCIONb3YEMBIX METOAOB JIEKIMM IOAPA3ACIAIOTCA CIEAYIOUM
oOpa3oM: HH(OPMAITMOHHO-O0BACHUTENbHAS JICKIHs, MOBECTBOBATEIbHAs, JEeKUusA-Oecena,
npoOsieMHas JIEKLHUS U T. [I.

VYcTHOE M3nokeHue y4eOHOro marepuaga Ha JIEKIMM JOJDKHO KOHCHEKTHPOBATHCS.
CnymaTe JEKUUI0 HY)KHO yMEThb — IOJJEPKHUBATh CBOE BHHMAHHE, NOHATh M 3allOMHUTH
YCIBIIIAHHOE, YJIOBUTH Iay3bl. B mporecce M3I0KEHHs NPENnojaBaTeiieM JIEKIUU CTYIEHT
JIOJDKEH BBISACHUTH BCE HEIOHATHBIE BOIPOCHL. 3aIlMChIBaTh COJEP/KAHUE JICKLIUU HYKHO
00s3aTeNIbHO — 3alMCH IOMOTAIOT MOAJEPKMBATh BHUMAHUE, CIOCOOCTBYIOT ITOHUMAHUIO U
3allOMMHAHUIO YCIBIIIAHHOTO, IPUBOJUT 3HAHUE B CUCTEMY, CIIy>KAT ONOPOU Ul mepexoa K
Oosiee TITyOOKOMY CaMOCTOSITEIbBHOMY M3YUEHUIO IIPEMETA.

Mertoandeckne peKOMEHIAMHU 110 KOHCIIEKTUPOBAHUIO JICKLIAMN:

— 3aIUCh JIOJKHA OBbITh CHUCTEMHOM, NPEIACTaBIATh COOOW COKPAIIEHHBIM BapUaHT
aexkuuu npenogasarens. Heodxoaumo cinymate, 064yMbIBaTh U 3alIMCIBATh OJJHOBPEMEHHO;

— 3aIIUCh BEJETCS OYEHB OBICTPO, YETKO, IO BO3MOYKHOCTH KOPOTKUMU BBIPAKEHUSIMU;

— HE MpeKpamias CIymaTh MPEnojaBaTels, Hy)>KHO 3allMChIBaTh TO, YTO HEOOXOIUMO
ycBouTh. Henb3s 3anuceiBaTh cpa3y K€ BBICKa3aHHYIO MBICHIb IPENOAABATENA, CIELyeT €€
IIOHATH M IIOCJE ITOTO0 KPaTKO 3alucaTh CBOMMM CJIOBAMHU WJIM CJIOBaMH IIPENOAABATEINS.
BaxxHo, 4T00BI B HEll HE ObLT TOTEPSIH OCHOBHOW CMBICIT CKa3aHHOTO;

—MMEHA, J1aThl, Ha3BaHU:, BBIBO/IbI, OIIPEECIICHHS] 3aIIUChIBAIOTCS TOYHO;

—cleyeT oOpaTHTh BHUMaHHME Ha OQOPMIIEHHE 3amucu JeKuuu. Jlisg Kakzaoro
npeaMera 3aBoAuTCs oOmas terpaab. OTIMYHBIM OT OCTAJIBHOTO LBETA CIEAYET BBIIENATH
OTJICIbHBIE MBICIIM U 3aT0JIOBKH, COKpAIaTh OTJEIbHBIC CJI0BA U IPEUI0KEHUS, UCII0JIb30BaTh

YCIIOBHBIE 3HAKH, OyKBBI JJATHHCKOTO M T'PEYECKOr0o an(aBUTOB, a TaK)Ke HEKOTOPHIEC MPUEMBI
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CTEHOTPA(PUIECKOTO COKPAIICHHUSI CIIOB.

[TpakTHueckue 3aHATHUS 110 TUCHUILUINHE «MaTeMaTHKa» MPOBOJATCS 110 CXEME:

— YCTHBIH OIPOC MO TEOPHH B HAYaJIC 3aHATHUS;

— pabora B rpynmax 1o pa3pemeHuio pa3IudaHbIX CUTYAINi 110 TEME 3aHSATHS,

— pelIcHUE MPaKTHYSCKUX 3a]1aY;

— WHAUBUAYAIbHBIC 33aJIaHUS IS MOATOTOBKHU K MTPAKTUYCCKUM 3aHITHSIM.

[{ens mpaKTUYECKOTO 3aHATHS - HAYYUTh CTYICHTOB MPUMEHSTh TEOPETUUCCKUE 3SHAHUS
Y PEIICHUH MPAKTUYECKUX 3a]1a9 Ha OCHOBE PEAIBHBIX JIAHHBIX.

Ha npakTudeckux 3aHATHIAX MPEO0IalaloT CIASAYIONUE METOIbI:
BepOanbHBIE (MPe00IIaIatoIIMM METOIOM JIOJDKHO OBITh OOBSCHEHHE);
paKTHYeCKUe (MMMCHbMEHHBIE 3/IaHUs, TPYIIIOBEIC 3aaHUs U T. 11.).

BaxxHBIM U1 CcTyneHTa SIBISIETCSl YMEHHE PAIlMOHAIBHO MOAOUPATh HEOOXOIUMYIO
yueOHyo yutepaTypy. OCHOBHBIMH JIMTEPATYPHBIMUA UCTOUHUKAMM SIBJISIOTCS:

— oubmmoteunsie houAbl Prummana Kyol'V;

— IIEKTPOHHAS OMOIMOTEYHAS CHUCTEMa «Y HUBEPCUTETCKAasi OMOIMOTEeKa OH-JIAiH»;

— JIEKTpOHHAas OubroTeyHas cucrema M3maarenscTBa «JIaHb».

[Touck KHUT B OMOJIMOTEKE HEOOXOIMMO HAYMHATH C U3YUCHHUS MPEJAMETHOTO KaTajiora
U CO3JIaHUs CHUCKAa KHUT, MOCOOWH, METOJMYECKHX MaTepuajoB I0 TEME W3YYCHHS.
[TpocMOTp KHUTM HAaYMHACTCS C TUTYJBHOTO JIUCTA, CICAYIOMIETO IMocie o0yokku. Ha HéM
OOBIYHO TOMEINAIOTCS BCE OCHOBHBIC JaHHBIC, XapaKTePU3YIOIIUE KHHUTY: Ha3BaHHE, aBTOD,
BBIXOJHBIC JAHHBIC, JAHHBIC O Mepew3gaHuu U T.1. Ha obopore TUTYIBHOTO JUCTa Jaércs
AQHHOTAIlMs, B KOTOPOM YKa3bIBaCTCS TEMAaTHKa BOIPOCOB, OCBCIIEHHBIX B KHUTE,
onpejeNseTcs KpPyr 4uTareicd, Ha KOTOPBhIM OHAa paccyMTaHa. bojbllioe 3HaYeHHE HMEeT
MPEIMCIOBHE KHUTH, KOTOPOE 3HAKOMHUT YUTATEINS C JIMYHOCTHIO aBTOpA, HCTOPUEH CO3/aHuUs
KHUTH, PAacKpbIBaeT cojiepkanue. [IpounB mpeaucioBue U MOJIYYUB OOIIee NMPEICTaBICHUE O
KHHUTE, CIIeJlyeT OOpaTuThcs K omiaBiieHnto. OrjaBjieHUe KHUTH 3HAKOMHUT 00y4aeMoro ¢
COJIEP’)KaHUEM U JIOTUYECKOW CTPYKTYpOH KHUTH, MO3BOJISIET BHIOpATh HYXKHBIA MaTepHal
JUIsl u3ydeHus. ['0Jl M3aHus KHUTH TO3BOJIAET CYJMTh O HOBHM3HE MaTepuana. Uem wyaiie
KHMTa u3Ma€Tcsi, TeM  OOJIBIIYIO IIEHHOCTh OHA IPEJACTaBiseT. B KHHre MOryr OBITh
MPUMEUYaHUs, KOTOPhIC COJEpPXKAT PA3IMUYHBIC JOTOJHUTENbHBIE CBeeHU. OHU TIedaTaloTcs
BHE OCHOBHOTO TEKCTAa M Pa3bsACHAIOT OTICIbHBIC BOMPOCHL. [IpeMeTHBIC M andaBUTHBIC

YKa3aTcCJIi 3HAYUTCIIbHO o0yeryaroT IOBTOPCHHUC H3JIOKCHHOI'O B KHUI'C MaTCpualia. B konue
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KHUTH MOXXET pacloyiaraTbCs BCIIOMOTaTenbHbId MaTepuan. K HeMy OOBIYHO OTHOCSATCS
WHCTPYKIMH, MPHIOKEHUS, CXEMBI, CUTYallMOHHBIE 3aJa4d, BOIPOCHI JJSI CAMOKOHTPOJS U
T.JI. JInst mydqImiero mpencTaBiIeHHs U 3allOMMHAHMS MaTepHaja 1enecooOpa3sHo BecTH
3alCH WM KOHCTIEKTHI PA3JIMYHOTO COJAEPKAHMS, & UMEHHO:

— MIOMETKH, 3aMEYaHMsl, BBIICTICHHUE TJIABHOTO;

— IJIaH, Te3UCHI, BBITUCKH, IIUTATHI;

— KOHCTIEKT, pabouas 3amuch, pedepar, JOKIa, JISKIHs 1 T.1.

Yurtath yd4eOHMK HEOOXOAMMO BIYMYMBO, BHHMATEIIbHO, HE MPOMYCKas TEKCTa,
CTapasch MOHATh KaXAylo ¢pa3y, OAHOBPEMEHHO pa30upas NpHMEpHI, CXEMbl, TaOJIHIIbI,
pHUCYHKHM, TpuUBEAEHHBIE B yueOHHMKe. OIHUM W3 BaKHEHIIUX CPEICTB, CIIOCOOCTBYIOLIMX
3aKpEIUICHUIO0 3HAHWMU, SBISIETCA KpaTKas 3alucCh MPOYMTAHHOTO MaTepHuaja — COCTaBICHHE
KOHCIeKTa. KOHCIIEKT — 3TO KpaTKoe CBA3HOE M3JIOKEHUE COACP)KAHHS TEMbl, YIeOHHUKA WU
€ro yvactv, 0e3 MoApoOHOCTEM M BTOpPOCTENEHHbIX JAeraned. [lo cBoed cTpykrype u
MI0CJIeIOBAaTEIFHOCTH KOHCIIEKT JIOJKEH COOTBETCTBOBATH IJIaHy ydeOHuKa. [loaTomy BakHO
CHayajla COCTaBHTb IUIaH, a IIOTOM MHUCATh KOHCIEKT B BUJE OTBETa Ha BOMpPOCH! miana. Eciu
yuyeOHMK pa3fenéH Ha HeOOJbIIME O03arjaBiICHHbIE YacTH, TO 3aroJOBKH  MOYKHO
paccMaTpuBaTh KaK IMyHKTHI IJIaHA, @ U3 TEKCTa KaKJOW YacTU CIIEAyeT 3alucaTh T€ MBICIH,
KOTOPBIE€ PACKPBIBAIOT CMBICH 3arojoBKa. TpeOOBaHUS K KOHCIIEKTY:

— KpPaTKOCTb, CKATOCTb, LIEIECO00PAa3HOCTh KaXKOTO 3aMMChIBAEMOTO CIIOBA;

— COJIEPKATEeNIbHOCTD 3aIHCH- 3alMChIBAEMBIE MBICTH CIIEAyeT (pOpMyInpOBaTh KPaTKo,
HO Oe3 ymep0Oa s cmpicia. O0BEM KOHCIIEKTa, KaK MPaBUIIO, MEHBIIE U3y4aeMOro TEKCTa B
7-15 pas;

—KOHCTIEKT MOXKET OBITh KaK MPOCTBIM, TaK U CIOKHBIM IO CTPYKTYpPE — 3TO 3aBUCHUT OT
coZiep KaHUsI KHUTH U 1eTH €€ U3y4YeHusl.

MeTtoanueckne peKOMEHIAUHU 0 KOHCTIEKTUPOBAHHUIO:

— TpeXIe 4YeM HadaTh COCTaBIATh KOHCHEKT, HY)KHO O3HAKOMHUTBHCS C KHHUIOM,
HpOYUTATh €€ CHavyasa 10 KOHIA, TIOHATh IPOYNUTAHHOE;

— Ha OOJIOKKE TeTpaju 3alHChIBAIOTCS Ha3BaHWE KOHCIEKTHPYEMOW KHUTH M HMS
aBTOpa, COCTABISAETCS MJIAH KOHCIEKTUPYEMOT'O TECTa;

— 3aMKCH JIy4llIe JeaTh NPH NPOYTEHUH HE OJHOTO-IBYX ab3ales, a 1mejioro naparpada
WIIH TJIABHI;

— KOHCIIEKTUPOBaHUE BENETCS HE C LIEJbI0 UMETh ONpENeNEHHbIN 3anucu, a s 0oliee
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MIOJTHOTO OBJAJICHUS COJEPKaHUEM HM3y4aeMOTO TEKCTa, IMOATOMY B 3aIUCAX OTMEUYACTCS H
BBIJIEIISIETCSL BCE TO HOBOE, HHTEPECHOE U HY)KHOE, UTO OCOOCHHO TIPUBIICKIIO BHUMAHUE;

— Tocle TOoro, Kak CJellaHa 3aluch cojep)kaHus mnaparpada, TIJaBbl, cleayeT
nepeunuTaTh €€, 3aTeM CHOBA 00paThCs K TEKCTY W MPOBEPHUTH Ce0sl, MPABUILHO JIU H3JI0KEHO
coJiepKaHue.

TexHHUKa KOHCTIEKTUPOBAHUS:

— KOHCTIEKTUPYS KHUTY O0JIBIIOT0 00BhEMA, 3aMUCh CIIEIYyEeT BECTH B OOIIEH TETPaIu;

— Ha KaXJOW CTpaHUIE ClIeBa OCTaBIAIOT MO IMpuHOU 25-30 MM it 3amucu
KOPOTKHX T0/13ar0JIOBKOB, KPaTKUX 3aME€UYaHUM, BOIIPOCOB;

— KaXK1asi CTAHUIIA TETPAIU HyMEpPYeTCs;

— Q7S TIOBBIIIICHUS YUTAEMOCTH 3alMCH OCTABJSIIOT HHTEPBAIBI MEXAY CTPOKAMH,
a63a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOM» CTPOKH;

— TPU KOHCTIEKTUPOBAHUU IUPOKO HCIOJIB3YIOT PA3IMYHBIC COKPAIICHUS U YCIOBHBIC
3HaKM, HO HE B ymepOd CMBICTYy 3amucaHHOro. PeKoMeHIyeTcss  TPUMEHSTH
001IeynoTpeOUTENbHBIE  COKpAIlleHHs, Hampumep: M.0. — MOXeT ObITh; TOC. -—
TOCYIapCTBEHHBIN; 1.0. — JOHKHO OBITh U T.1I.

— HE CIIe[yeT COKpaIlaTh UMEHA U Ha3BaHUS, KPOME OYCHb YaCTO MOBTOPSIFOIINXCS,

— B KOHCIEKTE HE JOJKHO OBITh MEXaHWYECKOTO TIEepenuchiBaHUS TeKcTa 0e3
MIPOYMBIBAHUS €T0 COACPXKAHUS M CMBICJIOBOT'O aHAJIN3a.

CamocrosiTensHasi paboTa CTYIEHTOB SIBIISIETCS BaKHEHmed Qopmoi  ydeOHO-
no3HaBaTelbHOro mpouecca. OCHOBHas II€JIb CaMOCTOSITENIBHOM paboThl CTyAEHTa MpuU
W3YYCHHUH TUCIUTUTUHBI — 3aKPEIUTh TEOPETUICCKUE 3HAHMSI, TIOTYICHHBIC B XO/1 JIEKITMOHHBIX
3aHATHN, a TaKKe CHOPMHUPOBATH MPAKTUICCKUE HABBIKH MOJTOTOBKHA B 00JIACTH MAaTEMAaTHKH.

CamocTrosTenpHas pa60Ta CTyACHTAa B IPOHCCCC OCBOCHHA IUCHUIIIIMHBI «Martematuka»

BKJIIOYAET:

— U3Yy4YE€HHE OCHOBHOM U JIOTIOJHUTEIBHOM JINTEPATYpPhI 110 KYpCY;

— paboTy € 3IEKTPOHHBIMU YYEOHBIMU PECYpCamu;

— U3Yy4YE€HHE MAaTEPUAJIOB IEPUOINYECKON M€YaTH, HHTEPHET PECYPCOB;

— IIOJATOTOBKY K TECTUPOBAHHUIO;

— UHAUBUAYalIbHbIE W TPYNIOBbIE KOHCYJIbTAllMU IO HauOoJIee CIIO0XHBIM
BOIIPOCaM.
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Ha camocrositensHyo paboty cTyneHToB oTBoauTcs 117 4acoB yd4eOHOTO BpPEMEHH.
Hauanom opranuzanuu 1t000# caMOCTOSTENBHONW paOOThI JOKHO OBITH MPUBUTHE HABBHIKOB H
YMEHUN TPaMOTHON pabOThl ¢ yueOHOW M HAy4HOUW JTUTepaTypoil. ITOT MPOIECC, B MEPBYIO
ouepenb, CBS3aH C HAXOXKJIEHHWEM HEOOXOIUMOM sl YCIENTHOTO OBJAJACHUS YYEOHBIM
MaTepuaaoMm JuTeparypoil. CTYIeHT IOJDKEH YMETh TOJb30BaThes (OHAaMH OUOIMOTEK H
crpaBoyHO-OuOIMorpadpuyeckumMu  u3gaHussMd. CTyIEHThl Ui TOJHOLIEHHOTO OCBOEHUS
yu4eOHOTO Kypca [IOJDKHBI COCTaBJIAITh KOHCHEKTHI KAaK TMPU TMPOCIYIIMBAHUH  €r0
TEOPETHUUECKOMN (JIEKUMOHHOI) YaCcTH, TaK ¥ IPHU MOJATOTOBKE K IIPAKTUYECKUM (CEMUHAPCKUM)
3aHsaTUsAM. JKenmaTenbHO, 4YTOOBI KOHCHEKTHI JIEKIIMM M CEMHUHApOB 3allMCHIBAINCH B
JIOTUYECKOW TIOCIJIEIOBATEIbHOCTY M3YYEHHMs] Kypca M COJEpXKaluCh B OJHOW TETPaAJU.
Benenue koHcmekTa SIBISETCS HEOOXOIUMBIM BHUIOM Y4eOHOU aesTenbHOCTH. [1oCKOIbKY
KOHCIIEKT:

— B IOJIHOM O0OBbEMEe OIEHMBAETCS KaK pa3HOBUIHOCTh NMUCHBMEHHOTO OTBETa Ha
M3y4aeMbl€ BOIIPOCHI;

— CIyXHUT 0a30H /i1 YCTHOIO OTBETa HAa CEMHUHApe IO OJHOMY M3 BOIPOCOB
paccMaTpuBaeMoro IUlaHa;

— CBEICHHUS U3 KOHCIIEKTa MOTYT BBICTYNAaTh B KAaue€CTBE HCTOYHHMKA JIOMOJHEHUH K
OTBETAM JPYTUX CTYJEHTOB.

OpraHu3anusi TEKYyIMEro KOHTPOJIS 3HAHWM, YMEHHUH U HABBIKOB OOYYaIOIIUXCS
OCYILIECTBIISETCS MYTEM TECTUPOBAHMUS.

@®opMOli UTOTOBOIO KOHTPOJISI SIBJISIETCS JK3aMEH. OK3aMEH COCTOMT U3 JIBYX

TCOPCTUICCKUX BOIIPOCOB.
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7. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. lacnopT poHaa OLIEHOYHBIX CPEACTB

Ne KonTtponmupyemsie pazmensl (TeMbI) TACTUILIAHEI Hamveriogaiite oleHo:-
/I POTHpY pasa e HOTO CpeCTBa
1| AJITEBPA 31, V1,01 Pedepar, npakr. pabora,
. TECT, OIPOC
2| OCHOBBI TPUT'OHOMETPUU 31.¥2,02 Pedepar, npakt. paboTa,
. TECT OIIPOC
3] ®VHKIIMU X CBONCTBA U TPADUKH 32,V3.03 Pedepar, npaxr. pa6ota,
. TECT, OIIPOC
4{ HAYAJIA MATEMATUYECKOI'O AHAJIM3A 33. V4,04 Pedepar, npaxT. pabota,
_ TECT OIIPOC
5| YPABHEHUA 1 HEPABEHCTBA 32,¥5,05 Pedepar, nmpakr. pabora,
. TECT OIIPOC
6 KOMBUHATOPUKA, CTATUCTUKA U TEO- 34,6, 06
PUsI BEPOSITHOCTEI Petbepar, npact. pagora,
. TECT OIIPOC
7| TEOMETPH: 35.¥7,07 Pedepar, npakr. pabora,
TECT OIIPOC

7.2 Kputepun oleHKH

KoHTposnnb © oOmeHka pe3yJbTaToB OCBOEHUS JUCLUILIMHBL  OCYIIECTBIISETCS
IperoiaBaTesieM B TPOIEcCe MPOBEACHHS NPAKTUYECKUX 3aHATHHA, Ja0OpaTOpHBIX pPadoT,
TECTUPOBAHUSA, a TAKXKE BBIMOJIHEHUS OOYYaIOIMMUCS WHAMBHUYyAJIbHBIX CaMOCTOATEIbHBIX
3a/1aHUN.

Pedepat. [Ipogykr camocTosTenbHON padOTHI CTYAEHTa, MPEACTABISIOMNNA COOOM
KpPaTKO€E M3JI0)KEHHE B MMCbMEHHOM BHUJE MOJIYYEHHBIX PE3YJIbTaTOB TEOPETUYECKOTO AHAIN3A
OTIpe/IeTICHHON Hay4YHOH (y4eOHO-MCCIIeZIOBATENbCKON) TEMBI, I/Ie aBTOP PACKPHIBAECT CYThb
UCCIIeAYyeMOU MpPOOJIeMBbl, TPUBOAUT PA3IUYHbIE TOYKH 3pPEHUs, a TaKkKe COOCTBEHHBIE
B3IUISL/IbI Ha Hee. PedepaT olieHUBAaeTCs 110 KOJIMYECTBY MPUBJICUEHHBIX UCTOYHUKOB, IITyOUHE
aHanM3a NpoOJIeMbl, Ka4eCTBE 0OOCHOBAHUS aBTOPCKOW MMO3ULIUHU, TTTyOUHE PAaCKPBITUS TEMBI.

TpedoBanusi kK HanucaHuio pedepara

Pedepar mno paHHOMY Kypcy sBIsS€TCS OJHMM M3 METOJOB OpraHU3alUu
CaMOCTOSITEIbHON PabOThI CTY/IEHTOB.

Tembl pedepaToB SBISIOTCS JONOTHUTEIBHBIM MaTEpUAIOM [UIS H3y4YCHHE JTaHHOU

JUCHUITIINHBI. Pe(bepaT OLICHHUBACTCA B OAHUH Oa B OLCHKC UTOI'O 3K3aMCHa
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Pedepar nomkeH ObITh MOATOTOBIIEH COTIIACHO TEME, MPEAT0KEHHON MPENoIaBaTeNIeM.

Jlommyckaercss caMOCTOSITENIBHBIN BBIOOP TeMbI pedepara, HO IO COTIACOBAHHIO C
IIPENO/IABATENIEM.

Jis  Hanucanus pedepara CTYACHT CaMOCTOSTENBHO IMOAOMPAET HCTOYHHKH
uHpopMaMu TO BHIOpaHHOW Teme (IuTeparypa ydeOHas, TMepUoauYecKas M WHTEPHET-
pecypchl)

O0bvem pedepara — He meHee 10 crpanul] popmara A 4.

Pedepar nomken umeTs (TUTYIBHBIHN JIUCT, COAECPIKaHNE, TEKCT JOJDKEH OBITh pa3OuT Ha
paszenbl, COIIaCHO COAEpKaHUs, 3aKI0YEHUE, CIIUCOK JINTEPaTypbl HE MEHEE 5 UCTOYHUKOB)

Ob6cyxaenue TeM pedepaToB MPOBOAUTCS HA TEX MPAKTUIECKUX 3aHATHUAXK, IT0 KOTOPHIM
OHHU pacmpezeNieHbl. DTO sABIseTCs 00s3aTeNbHBIM TpeOoBaHueM. B cirydae He mpencTaBieHus
pedepara coriiacHO YCTaHOBJIEHHOTO Tpaduka (0e3 yBaXUTEIbHON MPUYUHBI), CTYJIEHT 00s13aH
MOJITOTOBUTH HOBBIN pedepar.

Wndopmarus mo pedepaty He nomxHa npeBbimats 10 MmunyT. Beictynaromuii nomkeH
MOJrOTOBUTH KpaTKHE BBIBOJBI MO TeMe pedepara Jisi KOHCIIEKTUPOBAHUS CTYIEHTOB.

Cnauga pedepara npernogaBareinto 00s13aTenbHa.

Tecr. CucremMa cTaHIapTU3MPOBAHHBIX 3aJaHUM, MO3BOJISAIOLIAS aBTOMATHU3UPOBATH
npoueaypy H3MEpeHHs YPOBHS 3HAHUW U yMEeHHMH oOyuaromierocs. TecT OLleHMBAaeTcs IO

KOJIMYECTBY IPAaBUJIbHBIX OTBETOB (He MeHee 60%).

Kpurepun oneHKH 3HAHMN CTYJACHTOB B LIEJIOM 110 JHCHMILIMHE:

«OTJIMYHO» -  BBICTaBJISETCS  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHHE,
CHUCTEMaTU3MPOBAaHHBIC, TIyOOKHEe 3HAHUS Y4YeOHOW MPOrpaMMbl IUCHUIUIMHBI U yMEHHE
YBEPEHHO INPHUMEHATh UX Ha IPAKTHKE NPU PELIEHHH KOHKPETHBIX 3ajad, CBOOOJHOE U
IpaBWIbHOE 0OOCHOBAHME MPUHATHIX PELLIECHUH;

«XOpOLIO» - BBICTABIISIETCS CTYAECHTY, €CJIM OH TBEPAO 3HAET MAaTE€pHall, FPAMOTHO U MO
CYILIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh TI0JyYCHHBIE 3HAHUS HA IIPAKTUKE, HO JOIYCKAaeT B
OTBETE WJIM B PELICHUU 337]a4 HEKOTOPblE HETOYHOCTH;

«Y/I0BJIETBOPUTEIbHO» - BBICTABISIETCA CTYIACHTY, IOKa3aBIIeMy (parMEeHTapHBIH,
Pa3pO3HEHHBIA XapakTep 3HAHUM, HEJAOCTATOYHO NPAaBUIIbHBIE (DOPMYIUPOBKH 0a30BbIX
HNOHATUM, HApyLIEHUs JIOTMYECKOM II0CJIEIOBATEIbHOCTH B M3JI0KEHUU IPOrPAMMHOIO

MaTepuaia, HO MpPH 3TOM OH BIAJACET OCHOBHBIMH pa3JeliaMd Y4eOHOW NPOrpaMMBI,
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HEOOXOAUMBIMH JUIA AalbHEHIIEro o0y4eHHs W MOXET MPHUMEHSATh TOJTYYeHHbIE 3HAHUS 10
o0pa3lly B CTaH/IapTHOW CUTYALIMH;

«HeY/I0BJIETBOPUTEJILHO» - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAeT OOJblIei
YacTH OCHOBHOTO COJAEp)KAaHUS Y4eOHOW MporpamMmbl JUCHUIUIMHBI, JIOMYCKaeT TIpyObie

omuOKku B (OPMYIMPOBKAX OCHOBHBIX MOHSATHH JUCHUIUIMHBI M HE YMEET HCIOJIb30BATh

IMMOJIYYCHHBIC 3HAHUWA IIPU PCHICHNUHN THUIIOBBLIX IIPAKTUYCCKUX 3aaa4.

7.3. OueHo4HbIE CPeICTB AJIf NPOBEACeHUS TeKyllel aTTecTaluu

Texkymuii KOHTPOJIb TPOBOAUTCS B hopMe:

-(ppoHTaNTBHBIN OITPOC

-TCCTUPOBAHUC I10 TCOPCTUICCKOMY MAaTCpUaly

-npakTuyeckas (JaboparopHas) pabora

-3ammra pedepara
®dopma TIpakTuueckuii Jlnunble kavecTBa Tpuvepsr
3HaHuA Ymenus OLICHOYHBIX
aTTecTalyu OIBIT (BIJICHUE) | cTymeHTa
CPEICTB
VYcTHbli Kontpons 3Hanuit OneHka ymMeHus Ornenka HaBeIKOB | OneHka KonTponsHsie
(mUCHEMEHHBIN) | TIO OTpEACICHHBIM pasnu4aTh paboTHI ¢ CITOCOOHOCTH BOIIPOCHI 10
orpoc no | mpobiaemam KOHKPETHBIC JUTEPaTypPHBIMH OTIEPaTHBHO U TeMaM
TeMaM TIOHSTHUS HCTOYHUKAMH Ka4eCTBEHHO MPUJIAraroTCs
OTBEYaTh Ha
MOCTaBJICHHbBIE
BOIIPOCHI
Pedepars Kontpons 3Hanui OneHka ymMeHus Onenka HaBeIKOB | OneHka Temsl
10 OTIPEJICIICHHBIM pa3nuyaTth paboTHI ¢ CIOCOOHOCTH K pedeparon
npobiieMam KOHKPETHBIC JUTEPaTypPHBIMH CaMOCTOATENPHON | MpHIIararoTcs
MIOHSTHUS HCTOYHUKAMH paboTe u aHAIHM3Y
JUTEPaTypPHBIX
UCTOYHUKOB
IIpaxtuyeckue | Konrpons 3HaHUA OneHka ymMeHus Onenka HaBeIKOB | OneHka Temsr paboT
(;1abopaTopHBI | TEOPETHYECKUX BBINOJIHATh padoTHI 1Mo CHOCOOHOCTH IpUIararTCs
€) paboThI OCHOB MaTeMaTHKH | ydeOHbIC 3alaHus | 3a/laHHBIM OTIepaTHBHO U
TIPUMEHSS JITOpUTMaM Ka4eCTBEHHO
U3ydCHHBIC peraTh
IpaBuIiIa, MIOCTaBJICHHbIC Ha
dbopmyisl, MPaKTHYECKUX
ANTOPUTMEI paboTax 3amauu u
apryMEeHTHPOBaTh
pe3yabTaThl
TectupoBanmne | KoHTposb 3HaHMIA OrneHka yMeHHs Orenka HaBeIKOB | OrneHka Bompocst
0 ONPE/IENICHHBIM paznu4aTh JIOTUYECKOTO CIOCOOHOCTH MpUIIArarTCs
npobyieMam KOHKPETHBIC aHanu3a u OTIEpaTHBHO U
TIOHSTHUS CHHTE3a IIpU Ka4eCTBEHHO
COIIOCTaBIEHUU OTBEYaTh Ha
KOHKPETHBIX MOCTaBJICHHbBIE
HOHSTHH BOIIPOCHI
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Tecr. Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUN, MO3BOJISIOIIASL

npoIeIypy U3MEPEHHs YPOBHS 3HaHUN M YMEHUN 00y4Jaromierocs.

HpI/IMepHBIe TCCTOBBIC 3alaHH

1. ®ynxus y=3x"+5x-7 Ha3bIBAETC:

1.
2.
3.
4.

-JTMHEUHAas;
-IIOCTOSIHHAS
-KBaJpaTUYHAas;

-IpsaMad IpoIopuuOHAJIbHOCTD.

ABTOMATHU3UPOBATH

2. Ecnu st moGoro x u3 obnactu onpenenenus pynkuuu f(X) BBIMOIHSAETCS yCIOBHE

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

1.
2.
3.
4.

-HeYyeTHal,
-yeTHasl,
-IIePUOINYECKAS;

-MOHOTOHHaAs.

3. ®yHK1US y=a* Ha3bIBACTCS:

1.
2.
3.
4.

-CTEIICHHOM;
-II0Ka3aTeJIbHOM;
-orapupMUYIECKOM;

-KBaIpaTUYHOM.

4. Paznen reometpun. B KoTOpoM M3y4aroTcst CBOMCTBA (DUTYP B MPOCTPAHCTBE HA3BIBACTCS:

1.
2.
3.
4,

-IUTAHUMETPHS;
-CTepEOMETPHS;
-aHAJIMTHYECKAsi TEOMETPHS;

-CBKJINJOBA I'COMCTpPUAI.

[NPUMEPHBLIE TEMbI PE®GEPATOB.

1. Teopus npenenos.

2. beckoHneuHo OoJble U OECKOHEYHO Majible (PYHKITUH.

3. OgHOCTOPOHHUE TIPEIEBI.

4. IloHsiTHE IPOU3BOIHOM.

5. HeonpeneneHHbl HHTETPAL.

6. OnpeseneHHblil UHTErpall.

7. OCHOBHBIE MOHSTHUS U METO/Ibl JUCKPETHON MaTeMAaTHKHU.
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8. [loHATHE MHOXKECTBA.

9. Dneme

10. Tlpen

7.4 OuneHouyHble cpeacrea IJist IPpOBECACHUA l'[pOMe)KYTO‘{HOﬁ arTrecralumu

HTbhl KOMOMHATOPHOT'O aHAJIN3A.

MCT TCOPUU BepOHTHOCTeﬁ.

7.4.1 Bonipocsl [1J1s1 IPOBeIeHUs 3a4eTa

He npenycmotpen

f—

o ® 2 s w D

[\ I O R S e e e e e e T e e
—_— O O o0 N N Bk W= O

7.4.2 Bonipochl U151 IPOBeIeHUs IK3aMeHa

Llenpie ¥ pallMOHAIBHBIE YUCIIA.
[lepnieHIUKyYIIpHBIE IPSIMBIE B IIPOCTPAHCTBE.

ApudmeTnyeckuii KOpeHb HaTypaIbHOM CTENEHH.

HapanneanLIe MMpsAMBIC, ICPIICHAUKYJIAPHBIC K IIJIOCKOCTH.
CreneHs ¢ palinOHaJIbHBIM 1 I[eﬁCTBHTeJIBHLIM IIOKa3aTcCIICM.

[Ipu3Hak neprneHIuKyIIpHOCTH IPSIMOM U INIOCKOCTH.

Crenennas GyHKLUS, ee CBOICTBA U rpaduK.

Teopema o psAAMOM, NEPIEHUKYIISIPHOU K IIJIOCKOCTH.

B3aumno o6patHbie QyHKIHH.
. PaccTosiHME OT TOYKH 10 MJIOCKOCTH.
. PaBHOCUIIBHBIE YPaBHEHMS U HEPABEHCTBA.
. Teopema o Tpex neprneHIuKyIsIpax.
. UppanuoHanbHble ypaBHEHUS.
. YT0II MEXAY NPSIMOM U IUIOCKOCTHIO.
. IlokazarenpHast pyHKIUS, €€ CBOICTBA U TpaduK.
. IByrpa"HbIi yroui.
. Iloxa3aTenbHble ypaBHEHUS.
. ITpu3Hak nepnesauKyIsIpHOCTH IBYX IIJIOCKOCTEM.
. IToka3arenbHbIe HEPABEHCTBA.
. IIpssMOyTronbHBIN NapajIenenunen.

. CpoiicTBa QyHKIINM y = tg X U ee rpaduxk.
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7.4.3 Ilpumepsbl SK3aMeHANIHOHHBIX 3a1a4

"—= 8 5on
1. Yupocrure: V 8a’ -(2a+Vva” 88).
2. BbIUHCIUTE: V125 « 0.027

1 —
3. Pemmre ypasHenus: a)cos x =2; 6)VS tg x -1=0 .

1
2

4. Haiijure 3nauenue Boipaxenus: log354 + log3

45 4
[2«%412
Ne

5. Vmopocture: V125 |

w

-

6. BuluncimThb: 0,3*\"'10 #V6 /15 -0,1.
L
7. Haligute 3HaueHHe BeIpakeHus: log216 ,eciu log2 b=3.

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

N pep i N ey
/ {3 3
9. Ympocrure: V273#V3a®,

[ 2 4f
10. Beranemars:V (—3)% #2V8+ 9
11. Haitnute 3HaueHue BeIpakeHus: logd 2 +log57 .

12. Pemre ypaBHEHUS: a)tg X =V3 ;0)2sin x-1=0.
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8.JONOJIHUTEJBHOE OBECIHEYHEHUE JUCHUIIJINHbI
Ipuioxenne 1. KpaTkuii KOHCIEKT JIEKIMOHHBIX 3aHATHH
JIEKIINA Ne 32
Tema: KTACCUDUKALINSA CIIYYANUHDBIX COBLITUN. KITACCUYECKOE OIPEJIEJIE-
HUE BEPOSITHOCTU. CBOUCTBA BEPOITHOCTU COBBITH A, HETOCPEJCTBEH-
HBIN [TOJICYET BEPOSITHOCTU. ITPUMEPBL

PeSYJ'IBTaT, HCXO0 HCIIBITaHUA Ha3bIBACTCA coObITHEM. COOBITUSIMH SIBJISIFOTCS: BBIIIAICHUC
rep6a HnJIn I_[I/I(I)pI:-I, nomnagaHuve B OCJIb WM IPpOMaAX, HMOABJIICHUC TOTO WM MHOI'O 4YHCJIa OYKOB

Ha OpOIICHHON UTrpanbHOU KocTU. Jlsis 0603HAUEHUS COOBITUN UCTIONB3YIOTCS O0JIbIINE OYKBBI

matuHckoro andasura: A, B, C u 1.1.

Ecnmu mpu KaXJoM HCHBITAaHWH, TPH KOTOPOM MPOUCXOAUT COOBITHE A, TPOUCXOIUT U

coObITre B, TO TOBOPSIT, UTO A BiledeT 3a coboit cobbiTue B (BXxoaut B B, siBisieTcst 4aCTHBIM

ciaydaem, BapuanToM B) win B BriouaeT cobbiTue A, 1 0603HayaroT ACB.

I[Ba COOBITHS HA3BIBAIOTCS COBMCCTUMBIMHU, €CJIU IMOABJICHUC OAHOI'O U3 HUX HEC HMCKIHOYACT

MOABJICHUC APYroro B OJHOM U TOM K€ UCIIbITAHUU.

2 CcOOBITHS Ha3BIBAIOTCS HCCOBMCCTUMBIMH, CCJIH ITIOABJICHUC OAHOI'O M3 HHUX HCKIIHOYACT

MOABJICHUC APYroro B OJHOM U TOM K€ UCIIbITAHUU.
HecoBmectuMocTh 00Jiee uem ABYX CcOOBITHH B JAAHHOM HCIIBITAHWKW O3HAYACT UX MOMAPHYIO

HCCOBMCCTUMOCTD.

I[Ba coOpiTHs A ¥ B Ha3sbIBaroTcs IPOTHUBOMOJIOKHBIMHU, €CJIM B JAHHOM HCIIBITAHHMHW OHH

HCCOBMCCTUMBI W OJHO H3 HHX 00s3aTeIbHO MMPOUCXOIHT. CO6I:-ITI/IC, IMPOTHUBOIIOJIOKHOC

coObITHIO A, 0003Ha4aroT A .

CoObITHE HaA3BIBACTCS JOCTOBCPHBIM (0603Ha‘IaeM Q), C€CJIM B JAaHHOM HCIIBITAHHHW OHO

ABIICTCA C€IUMHCTBCHHO BO3MOXHBIM €0 HCXO0AOM, W HCBO3MOXHBIM, €CJIM B JaHHOM

HCIIBITAHHUKW OHO 3aBCAOMO HC MOXCT HpOPISOfITPI. CoObITHE HAa3BIBACTCS HEBO3MOYKHBIM

(0603Ha‘IaeM @), CCJIX B PC3YJIbTATC UCIIBITAHUA OHO BOO6HI€ HC MOXCT HpOPISOfITPI.
CoObITHE A Ha3bIBaeTCs CHyL_IafIHBIM, €CJIM OHO OOBEKTUBHO MOJKET HAaCTyIIUTb HJIM HC
HAaCTYIIUTb B 1aHHOM HUCIIbBITAHUU.

Asre0Opa cOOBITHI.
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Cymmoit cobeituii A u B HazweiBaetrcs cobbitne C = A + B, cocTosiee B HACTYIUIEHUU TIO

KpaitHel Mepe OIHOTO U3 coObITHi A wim B.

AHAJIOTHYHO CYMMOW KOHEYHOTO 4Hucia COOBITUM Aj, A,, ..., Ax Ha3zbiBaeTCs coObITHE A =
A+As + ... + Ay, cocTosliiee B HACTYIIGHUU XOTs ObI OHOTO U3 coObITUit Al, (i =1, ..., k).

N3 omnpenenenust cieayer, uto A + B = B + A. CopaBeyinBo Takke U COYETATEIbHOE
cBoricTBo. OmHako A + A = A (a He 2A).

IIpoussenenueM coObituii A u B HaseBaeTcs coOwsitie C = AB, cocrosinee B TOM, YTO B

pe3yabTaTe UCIBITAHMS POU30ILTN U coObITHE A, 1 coObITHE B.

AHaJIOTUYHO TPOM3BEACHHEM KOHEYHOTO 4Yucia coObituii Al, A2, ..., AK Ha3wpiBaeTcs
coObiTe A = A1A2...Ak, cocrosiliee B TOM, 4TO B pe3y/bTaTe UCHBITAHUS MPOMU3OILIN BCE
yKa3aHHbIE COOBITHUA.

W3 onpenenenust HemocpencTBeHHO cieayeT, uyto AB = BA. CopaBemiuBbl Takxke
COYETATENBHBIM ¥ JUCTPUOYTUBHBIN 3aKOHBL. OnHako AA = A (a e A).

['oBOpAT, YTO COBOKYMHOCTH COOBITHI OOpa3yeT MOJHYIO TPYNIY COOBITHHA A JaHHOTO

UCIIBITAHUSA, €CITU €r0 PE3YIHTaTOM 00s3aTEIbHO CTAHOBUTCS XOTS OBl OJTHO U3 HUX.
PaccMoTpuM mMONHYIO TpPYIIy MOMApHO HECOBMECTHMBIX cOObITHH A;, A, .., An,
CBSI3aHHYI0O C HEKOTOPbIM HCIbITaHUWEM. [IpeAmnonoxum, YTO B OSTOM  HUCHBITAHUHU
OCYIIECTBICHHE KaxJoro u3 coowituii Ai, (i = 1, 2, ..., K) paBHOBO3MOXHO, T. €. YCJIOBUS
UCIIBITAaHUS HE CO3JAal0T MPEUMYILECTB B MOSIBICHUU KaKOTO-JIMOO COOBITHS MEpea APYruMu
BO3MOKHBIMH.
Cobpitust A, Az, ..., An, oOpa3ymoIIue MOJHYK TPYMNIy IOMapHO HECOBMECTHUMBIX U

PaBHOBO3MOKHBIX COOBITHH, Ha3bIBAIOT DJIEMEHTAPHBIMU COOBITUSAMH ().

CoObiTe A Ha3bpIBaeTCs OJATONPUATCTBYIONUM COOBITHIO B, ecni HacTymieHne coobITus A

BJICUET 3a cOOOM HacTyIIeHue coObITus B.

Kitaccuueckoe ompeneneHue BeposTHOCTH. BepositHocThio P(A) coObiTusi A Ha3bIBaeTcs

OTHOIIIEHUE M/N YKcia JIEMEHTAPHBIX COOBITHH, OIaronpHsITCTBYIOMIMX COOBITHIO A, K YUCITY
BCEX JJIEMEHTAapHBIX COOBITUH, T.€.
P(A) = m/n.
CBOMCTBA BEPOSITHOCTU COBBITHU:

1. BeposaTHOCTb JOCTOBEPHOTO COOBITHS paBHa 1. I[eﬁCTBHTeHBHO, AOCTOBCPHOMY COOBITHIO

JIOJKHBI OJIarONpUsITCTBOBATH BCE N 3JIEMEHTAPHBIX COOBITHH, T.€. M = N U, CJIEI0BATEIbHO,

P(Q)=m/n=n/n=1.
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2. BeposTHOCTE HEBO3MOKHOTO coObITUs paBHa 0. B camom serne, HEBO3MOKHOMY COOBITHIO

HE MOJKET OJIArOMPHUATCTBOBATH HU OJHO U3 3JIEMEHTapHBIX COOBITHH, T.e. m = 0, oTkyaa: P(QD)
=m/n=0mn=0.

3. BeposaTHOCTh CIIy4ailHOTrO COOBLITHS €CTh MOJIOKHUTEIBHOE YUCJI0, 3aKJIKYCHHOC MCKAY

HYJIEeM U eiuHulei. JlecTBUTenbHO, CIlydailHOMY COOBITHIO OJarompusATCTBYET JHIIb YacTb
U3 o0uiero uucia ieMeHTapHbIX coObiTuil. [loaToMy B 3TOoM ciaydae O<m<n H, 3HAYMT,
O<m/n<1. CnenoBarenbno, O<P(A)<1. T.o., BEpOSITHOCTh JIFOOOTO COOBITHS YIOBIIETBOPSIET
nBoiHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. M3 onpeneneHust BEpOSITHOCTHU CIELYET, UTO IEMEHTapHbIe COOBITHS SBIISIOTCS
PaBHOBEPOSATHBIMHU, T. €. 00JIaJJal0T OJHOM U TOM KE BEPOSTHOCTHIO.

CoObITHS, BEpOATHOCTH KOTOPHIX OUY€Hb MaJbl (OJTM3KH K HYJI0) HJIM OYEHb BEJIHUKH
(0nM3KM K €OUHMIIE), HA3bIBAIOTCS COOTBETCTBEHHO IMPAKTUYECKH HEBO3MOXKHBIMM UIIH
NPAaKTUYECKH TOCTOBEPHBIMH COOBITHSIMH.

CTATUCTHUYECKOE OIPEAEJIEHUE BEPOATHOCTU COBBITHUA U YCJIOBUA

EI'O IIPUMEHUMOCTHU. TTPUMEP.

CTaTHCTUYECKOM BEPOSITHOCTRIO COOBITHS A HA3BIBAC€TCS OTHOCUTEIIbHAS YacToTa (4aCTOCTh)

HOSIBJIEHHSI 3TOTO COOBITHS B N IPOU3BEACHHBIX HUCIBITAHUSAX, T.€.
~ m
P(A)=w(A)= o

['ne P(A) - craTUCTHYECKAs BEP-Th COOBITHA A; W(A) - OTHOCUTENbHAS YacTOTa (YaCTOCTh)
cOOBITHSI A; M - YHCIO UCHBITAHUN, B KOTOPBIX TOSIBIIIOCH COOBITHE A; n - o0liee 4ucio
HUCITLITAHUH.

B otnnune ot «MatemaTuueckoi» BeposTHOCTH P(A), paccMarpuBaeMoil B KJIaCCUMYECKOM
ONPENICIICHUM, CTATUCTHYECKasi BEP-Tb P (A)  SBISETCA XAPAKTEPUCTUKON  OIBITHOM,
skcriepuMeHTaIbHON. Ecmn P(A) ecth monst cimydaeB, OnaronmpusiTCTBYIOIIUX COOBITHIO A,
KOTOpasi ONpPENENSIETCS HEMOCPEACTBEHHO, 0€3 KaKUX-IM0O UCILITaHUH, TO P (A) €CTh J0JIA
Tex DakTHuecKkn MPON3BEICHHBIX UCTIBITAHNN, B KOTOPBIX COOBITHE A MOSBUIIOCH.

Craructuueckoe OnpesielieHle Bep-TH, KaKk U MOHATHUSI U METOJIbl TEOPUU BEPO-TEH B 1LIEJIOM,
MPUMEHUMBI HE K JIIOOBIM COOBITHSAM C HEOINPEEICHHBIM HCXOJ0M, KOTOpPHIE B KUTEHCKOM
NpaKkTUKE CUYHUTAIOTCA CIy4allHbIMM, a TOJBKO K TE€M HW3 HHUX, KOTOpble 001aJaroT

OIPEJICICHHLIMHU CBOMCTBAMMU.

1) PaCCManI/IBaeMBIC COOBITHS I[.6. ncxoaaMmu TOJIBKO TCX I/ICHBITaHI/II‘/’I, KOTOPBIC M.0.

BOCIIPOU3BECACHBI HCOTPAHNMYCHHOC YHCJIO pa3 Mpru OJJHOM U TOM KC KOMILJICKCC yCHOBHﬁ.
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2) CoObITHs TOJDKHBI 00JIaJIaTh TaK HAa3bIBAEMOW CTAaTUCTHYECKOW YCTOWYMBOCTHIO, WIIH
YCTOMYUBOCTHIO OTHOCUTEIBHBIX YACTOT. DTO O3HAYAET, UTO B PA3IMYHBIX CEPUAX UCIIBITAHUN
OTHOCHMTEJIbHAs 4acTOoTa (4acTOCTh) COOBITHSI M3MEHSICTCS HE3HAUUTEJILHO (T€M MEHBIIE, YeM
OOJIbIIIE YHCIIO MCIBITAHMI), KOJIEOIACh OKOJIO IOCTOSHHOro umcia. OkKa3aaoch, 4YTO STUM
MIOCTOSTHHBIM YHUCJIOM SIBJISIETCSI BEPOSITHOCTHh COOBITHS. DakT mpHOIMKEHHUS] OTHOCUTEITHHOU
Y4acTOTHI, WM YaCTOCTHU, COOBITHS K €ro Bep-TH IPH T umcna wWcnbITaHuii, CBOMSINMXCS K
CXeMe CIllyuyaeB, MOATBEPXKIAE€TCSI MHOTOYUCIECHHBIMH MACCOBBIMH  JKCIIEPUMEHTaMH,
MPOBOJUMBIMH Pa3HBIMU JIMIIJAMHU CO BPEMEH BO3HUKHOBEHUS TEOPUU BEP-TEH.

3) Yucno ucnoelTaHul, B pe3yibTaTe KOTOPBIX IMOSBISAETCS COOBITHE A, OJKHO OBITH
JIOCTATOYHO BEJIMKO, MO0 TOJIBKO B 3TOM CIIydae MOXHO CUYUTaTh BEp-Tb coObITUS P(A)
MPUOIMKEHHO PaBHOW €€ OTHOCHTENIbHOM YacToTe. Pe3toMupys, MOKHO CKa3aTh, 4TO TEOPHUS
BEep-TEH M3ydaeT JIMIb TaKue COOBITHUSI, B OTHOIICHHH KOTOPHIX MMEET CMBICI HE TOJIBKO
YTBEpXKJIEHUE 00 WX CIYy4alHOCTH, HO W BO3MOXXHA OOBEKTHBHAS OIICHKA OTHOCHUTEIIbHOMN
4acTOThI UX MOsBJIeHUA. Tak, yTBepKI€HUE, YTO MPH BBIMOJHEHUHU ONPEICTICHHOTO KOMILJIEKca
YCIIOBUW S BEpOSTHOCTH COOBITHSI = P, O3HAYAET HE TOJBKO CIy4aHOCTH COOBITHS A, HO U
OTIPEJICIICHHYIO, TOCTATOYHO OJHM3KYIO K P, OO MOSBICHUN COOBITHS A TIpu OOJIBIIIOM YUCIIE
WCIIBITAaHUI; a 3HAYUT, BEIPAKAET ONPECICHHYI0 O0OBEKTUBHYIO (XOTS U CBOCOOPa3HYIO) CBS3h
MEX/1y KOMIUIEKCOM YCIOBUH S U cOObITHEM A (HE 3aBHUCSILYIO0 OT CyOBEKTUBHBIX CYXIECHUN
0 HAJIMYMH 3TOM CBSI3M TOIO WIM MHOTO Jinna). M nake npocTo CymecTBOBaHUE BEPOSTHOCTH P
(korma caMO 3HAYEHHME P HEU3BECTHO) COXPAHSET KAYECTBEHHO CYTh ATOTO YTBEPXKIACHUA,
BBIJICJICHHYIO KYPCUBOM.

Jlerko mpoBepUTh, YTO CBOWMCTBA BEP-TH, BBITEKAIOLIME U3 KIACCHYECKOTO OINPEEICHUs,
COXPAHSIIOTCA U MPU CTATUCTUYECKOM OMPEICIICHUN BEPOSITHOCTH.
3ameuanue: 1) Craructuueckasi Bep-b MOXKET OBITh HaiifileHa TOJBKO MOCIE IMPOBEIACHUS
OMBITOB, a JIsl KJIIACCHUECKON BEPOATHOCTU OMNBITHI HE HYXKHBI. 2) CTaTUCTHUYECKas Bep-Thb
MOJIYJaeTCsl Pa3IMYHOM HJii Pa3HBIX CEPUM OIBITOB, OJHAKO MPHU JOCTATOYHO OOJBIIIOM
KOJIMYECTBE OIBITOB MPAKTHYECKH IOCTOBEPHO, YTO CTATHCTUYECKas BEP-Th OyIeT CKOJIb

YIOJHO MaJIO OTJIMYATCS OT KJIACCUYECKOM BEP-TH (YCTOMYMBOCTL CTATUCTUYECKOU BEP-TH).

42



JIMCT

U3MEHEeHH paboyeil yaeOHOW mporpaMMBbl IO AUCIUTUTHHE

II1.01 MaremaTuka: ajredopa, Hauajga MaTeMaTHYeCKOr0 aHAJIN3a, FeOMeTPHUs

JlononHeHNs U U3MEHEHMSI, BHOCUMBIE B Pa00UyI0 IPOrpaMMy AUCLMUILIMHBI

OcHOBaHUS BHECEHUS
JOMOJIHEHUH 1

Paznen PII/I, B koTOpBII1
BHOCSTCSI U3MEHEHUS

ConepxaHrie BHOCUMBIX
JIOMOJTHEHWI, U3MEHEHUN

U3MEHEHUHN

[penyioxenue HET HET
paboTonarens

[Ipennoxenune HET HET
COCTaBUTEJISI IPOTPAMMBI

[IpunoOperenue n.5. [lepeuens ocHOBHOW 1 | OOHOBJIEHHE CIIHICKA

JUTEPaTypbl, OOHOBJIEHUE
HEepPEYHs U CONEpKaHUS
9BC u 6a3 JaHHBIX

JIOTIOJTHUTENIbHON yueOHOM
JUTEpaTyphl, HEOOXOIUMOM
JUTSI OCBOEHHUS TUCIIUILINHEI

PEKOMEHAYEMOHU JIUTEPATYPBI

CocraBuTenb: NpenojaBareib

MOAMHUCH

A.N. Kopobxo
B.P. Exatonnena

YTBepKIIeH Ha 3aceJaHUH MPEIMETHO-ITUKIIOBOM KOMUCCHH (PU3UKO-MATEMATHICCKUX U

CIICOUAJIbHBIX JUCIHHIIIINH CIICHHAaJIbHOCTHU KOMHBIOTeprIe CCTU

mpotokol Ne 1 oT «29» mast 2017 1.

Hpez[cez{aTenL HpeHMeTHO—HHKHOBOﬁ KOMHUCCHU (bl/ISI/IKO—MaTeMaTI/ILIeCKI/IX u

CIICOUAJIbHBIX JUCIHHIIIINH CIICHHAaJIbHOCTHU KOMHBIOTeprIe CCTU

Havansauk YMO ¢dunuana

A.B. Iumkua
«29» mag 2018 1.

A.C. lemueHko

3aBenytomias 6ubnroTeKo hunmana

«30» mag 2018 1.

M.B. ®ypdanpko

Hauvansauk MBI (mporpaMmHO-nH(bOpMaIMOHHOE
oOecrieueHre 00pa3oBaTeIbHON TPOrPAMMBI)

«30» mag 2018 1.

B.A. TkaueHKO
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